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C A L S P H A S E 1.1 CORE REQUIREMENTS
Joint DOD/Industry/NBS Conference _

26 April 1988

AGENDA

8:45 Greeting Mr. David Bettwy, Deputy Chief 0
Automated Production Tech. Division
National Bureau of Standards

8:50 Opening Remarks - DOD Mr. Russell Shorey, Chairman
DOD CALS Steering Group

9:00 CALS Program: Dr. Michael McGrath, Director
Progress and Plans CALS Office, OASD(P&L)

9:50 Introduction to: Mr. Charles Adams, President
MIL-R-RASTER West Coast Information Systems

10:10 Introduction to: Mr. Dan Benigni, Computer Scientist
MIL-D-CGM Information Systems Eng. Division VV.

National Bureau of Standards y

10:30---------------------------BREAK ----------------------

11:00 Core 1.0. Requirement Mr. David Bettwy &
Documents Update: Mr. Brad Smith, Chairman
MIL-STD-1840A, MIL-D-28000, IGES/PDES Standards Group
and 28001

11:30 Introduction to: MIL-HDBK-CALS Mr. Bruce Lepisto, Deputy Director
"CALS Implementation Guide" CALS Office, OASD(P&L)

12:00 ---------------------- LUNCH----------------------

13:00 CALS Industry Steering Group: Mr. H. Stormfeltz, Vice Chairman,
Progress and Plans CALS Industry Steering Committee

Northrop Aircraft -

13:30 PDES Inc.: W.B. (Brad) Rigdon, General Manager K.
The PDES Cooperative McDonnell Douglas Aerospace

14:00 CALS Test Network: Mr. Mel Lammers

An Update Air Force Logistics Command

14:30---------------------------BREAK ----------------------

15:00 Service Panel: Ms. Jean Lamb, Headquarters Army
Materiel Command .

Chair - Dr. McGrath Col. Eugene Tattini, Director,
Plans and Strategies for Plans and Programs, DCS Product
the Evolution of CALS Assurance and Acquisition

Logistics "
Mr. Gerard C. Hoffmann, Specifica- S
tion Control Advocate General of
the Navy

Ms. Karen Gregory, CALS
Management Support, Defense
Logistics Agency .
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INTRODUCTION

The Joint DOD/Industry/NBS Conference on the Computer-aided
Acquisition and Logistic Support (CALS) Phase 1.1 Core Require-
ments was held at Gaithersburg, Maryland on 26 April 1988. The
latest set of core requirements documents were introduced into
the formal coordination process; in addition, presentations at
the conference provided information about the status and plans of
various government and industry CALS activities. The CALS draft
core requirements documents introduced at the conference were:

MIL-R-RASTER Raster Graphics Representation in Binary -"

Format, Requirements for*

MIL-D-CGM Digital Representation for Communication of
Illustration Data: CGM Application Profile

MIL-HDBK-CALS- Department of Defense Computer-aided Acquisi-
tion and Logistic Support (CALS) Program
Implementation Guide

MIL-STD-1840A Notice 1; Automated Interchange of Technical 0
Information',

MIL-D-28000 Ammendment 1; Digital Representation for
Communication of Product Data: IGES Applica-
tion Subsets J 1_-

A sixth draft document, TRIF 2.0, "Tiled Raster Graphics Content
Architecture," was also distributed to the attendees to assist
them in evaluating the draft MIL-R-RASTER which references TRIF -
2.0.

The speakers at the conference described in some detail the S
changes and ammendments to the CALS Phase 1.0 documents, .

MIL-STD-1840A and MIL-D-28000, and the three Phase I.1 documents
released for coordination. In addition to covering the status of
the current DOD and Industry Task Force activities, presenters at
the conference also introduced two new CALS programs, PDES Inc.
and the DOD/Industry CALS Test Network. PDES Inc. is an industry
cooperative recently formed to accelerate the implementation of "
the Product Data Exchange Standard (PDES) technology, a computer
interpretable form of product data. The Cals Test Network is an
Air Force managed project to test the CALS core requirements in a .. ... '
controlled environment, and to provide feedback to the standards
process and vendor implementations. The final session of the
conference was a panel discussion by the Services and the Defense
Logistics Agency of their plans and strategies for the evolution
of CALS.

This document provides a record of the conference no-nda, bio-
graphical sketches of the conference speakers, and :-opies of the 0
speakers' presentation materials.



D O D C A L S P OI N T S O F C O N T A C T

OSD CALS Michael McGrath (202) 697-0051
POLICY Bruce Lepisto (202) 697-0051
OFFICE Joseph Arcieri (703) 756-8420

& Susan O'Neal (202) 697-0051
CALS James Dalgety (703) 756-8420

SUPPORT Donald Hall (703) 756-8420
OFFICE

SPECS & STDS James Dalgety (703) 756-8420
WORKING GRP Ernest Thorne (703) 756-2554

COMMUNICATIONS Jack Bartley (202) 695-9505 '-'
WORKING GRP

IMPLEMENTATION Bruce Lepisto (202) 697-0051 f
WORKING GRP Service/Agency POC's

PDES TASK GROUP Gary Denman (202) 697-9351

ARMY AMC Richard Callan (703) 274-9759 Pn
NAVY NAVSUP William Gorham (202) 694-9111
AIR FORCE AFSC LTC Dave Long (301) 981-3915
DLA DCALSO William Presker (703) 274-4210

NBS Roy Morgan (301) 975-3254
David Bettwy (301) 975-6642 -

D O D C A L S S T E E R I N G G R O U P r

PRINCIPAL ALTERNATES

CHAIRMAN Russell R. Shorey Michael F. McGrath

ARMY Eric Orsini Richard Heinbach
Joseph Cribbins
Philip Dickinson
Jack Hobbs

NAVY Gerald Hoffman Emerson Cale
Clifford Geiger

AIR FORCE Lloyd Mosemann MGEN Edward Bracken
MGEN David Teal
Oscar Goldfarb

DLA Thomas Knapp Richard Bruner
DCA Herbert Goertzel
DARPA William Bandy
SDIO COL James Graham
OSD DASD(L) John Mittino

DASD(S)IS James Miller
DASD(PS)SDM Peter Yurcisin
OASD(CjIRM John Springett Randy Jennings -
OASD(C3 I)IS Diane Fountaine Michael Corrigan

NBS (Tech Advisor) Helen Wood David Jefferson
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I ND US T RY C AL S T AS K FO0RC E

CHAIRMAN: MR. RICHARD WEBSTER (302) 539-9078
VICE CHAIRMAN: MR. HAROLD STORMFELTZ (213) 416-3106
COMMITTEE EXECUTIVE: MR. LON CALDWELL (202) 393-3620
ADVISOR: MS. RUTH DAVIS (703) 243-3993

DESIGN INTEGRATION TASK GROUP
Mr. John Roche, McDonnell Douglas Aircraft Company (314) 232-5171
Ms. Naomi McAfee, Westinghouse Electric Company (301) 765-3400
Mr. Joe Meredith, Newport News Shipbuilding (703) 892-4470
Mr. Martin Plawsky, Grumman Aircraft Systems (516) 753-1473

DATA SECURITY TASK GROUP
Mr. Howard Chambers, Rockwell International (213) 414-1841
Mr. Bill Jascomb, Lockheed Corporation (404) 424-3529 y.

DIGITAL INFORMATION EXCHANGE TASK GROUP
Mr. Stanley Meyers, Grumman Data Systems (516) 682-8552
Mr. Paul Pechersky, E-Systems (214) 661-1000
Mr. Morris Schur, Eastman Kodak Corporation (703) 558-3792

ACQUISITION TASK GROUP
Mr. Herman Correale, McDonnell Aircraft Company (314) 324-7040

EDUCATION AND PUBLIC CC.40UNICATIONS TASK GROUP
Mr. John Goclowski, Dynamic Research Corporation (617) 475-9090
Mr. Richard Summers, Westinghouse Electric Company (301) 765-1875

INTERNATIONAL TASK GROUP
Mr. Dick Drake, Westinghouse Electric Company (301) 995-6366 .
Mr. Jonathan Tilton, General Electric Company (6i7) 594-5492

ASSOCIATION LIAISON
ADPA Mr. Herbert Atkins (703) 553-2147
AIA Mr. Jack Stahl (202) 429-4635 S
CUE Mr. James Reid (316) 681-7892
EIA Mr. Edward Nucci (202) 457-4965
ICA Mr. Al Frager (703) 892-9480
NCGA Mr. Robert Willis (703) 698-9600
NSIA Mr. Lon Caldwell (202) 393-3620
SOLE Mr. John Goclowski (617) 475-9090 S

.X. -]
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CAIS BULLETIN BOARD SYSTEM .

301-948-7438 -- 301-921-9842
%

a..

Available 24 hours a day, 7 days a week
[Two lines --- 300/1200/2400 baud) -

How to use the CALS BBS: I

1. You must have a standard ASCII terminal or computer.
Modem settings are:

- 300, 1200, or 2400 baud
- 8 or 7 data bits
- even or no parity
- 1 stop bit

2. Dial 301-948-7438 or 301-921-9842. Metropolitan ,.
Washington, D.C. callers will not need the area code.

3. If the line is busy, call the other number.

4. If there is no answer after two rings, call again later.

5. After the initial connection, answer the request for
information at the prompts and assign your own password.
Subsequent calls will only require providing your first
name, last name, and password.

Purpose of the CALS BBS:

The objective is to provide a means for timely dissemination of
information about and related to the CALS program, and to enable
the CALS community to exchange information and computer files
rapidly and effectively.

Toward these ends CALS core standards and specification are
available for downloading as are many files of information useful
to the CALS community. The bulletin system provides timely ** .
information on meetings, conferences, sources, and other useful
subjects. The messaging system provides a convenient means of
timely communication to specific users or the entire user "-. "
community. Messages can be restricted to reading by only the
intended recipient.

The following pages provide examples of the bulletin listing, a "
partial listing of files available for downloading, and part of
an available file which lists principal contact points in the .

CALS community.

4.
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BIOGRAPHICAL SKETCHES OF SPEAKERS
CALS PHAS.E 1.1 COR REQUI~ ff..s nREwnMNS

JOINT DOD/INDUSTRY/NBS CONFERENCE
26 APRIL 1988

Charles R. Adams
President

West Coast Information Systems, Inc. (WESCO)

Mr. Adams is the President of West Coast Information Systems,
Inc. (WESCO), a company with a track record for successfully
desig:iing, developing and integrating hardware and software for
custom systems and product development. Mr. Adams has extensive •
background in the implementation of information management
systems using optical disks for mass storage. The company
(WESCO) has interfaced raster based information systems with
various CAD/CAM systems using CCITT Group 3 and 4 compression as
well as IGES. Prior to starting WESCO, Mr. Adams was the Manager
of Large Format Systems at Integrated Automation. Mr. Adams is a
graduate of the Naval Academy and did his graduate work in
Management at the University of Tennessee.

V

Daniel R. Benigni
Computer Scientist

National Bureau of Standards

Daniel R. Benigni received his Bachelor's degree in Mathematics
from St. Vincent College ('69) and has two Master of Science .
degrees, in Computer Sciences ('81) and Technical Management
('88), both from The Johns Hopkins University. He is a Computer A
Scientist at the National Bureau of Standards, in the Institute 4'
for Computer Sciences and Technology. He is the newly-elected
Treasurer of the Washington section of the IEEE, the Institute
for Electrical and Electronics Engineers, as well as being
General Chairman of the Federal Data Management Users Group. He
is on the Board of Directors of the annual Computer Assurance
Conference, and is the current Secretary/Treasurer of the
Washington chapter of the IEEE Computer Society. His current
research interests include computer graphics software and -

standards; the utilization of graphics standards within the
Defense Department's Computer-aided Acquisition and Logistic .
Support program, which will permit in future the total digital ' -.
interchange of information between DoD and contractors; and "
Hypertext. Previously, Mr. Benigni was a Mathematician at the
David W. Taylor Naval Ship R&D Center, involved in the analysis, "
design and development of large data management systems for
interactive ship design. "-

6. 7

v dd.*~~~



David S. Bettwy
Automated Production Technology Division

National Bureau of Standards

Mr. Bettwy is Deputy Chief of the Automated Production Technology
Division at the National Bureau of Standards (NBS). Mr. Bettwy
has a BSME degree from George Washington University, has been
with NBS for 11 years, and previously was with the Harry Diamond
Laboratories (HDL) of the Army Materiel Command for 25 years.

Mr. Bettwy's assignments at HDL included electro-mechanical R&D
in the area of ordnance devices; responsibility for the HDL
manufacturing facility as Chief of the Engineering Technology . .

Branch and for the HDL technical data repository as Chief of the
Configuration Management Branch; and Commodity Manager for the
acquisition of production quantities of electronic fuzes for
artillery rounds.

Prior to his association with the CALS project at NBS, Mr. Bettwy
was involved with the planning and installation of the Center for
Manufacturing Engineering's Automated Manufacturing Research *

Facility.

Karen F. Gregory
DIA CALS Management Support

Defense Logistics Agency

Ms. Gregory's current position is with the Defense Logistics
Agency's (DLA) Computer-aided Acquisition and Logistic Support b..-

(CALS) Management Support Office. She is responsible for the DLA
CALS Implementation Plan and oversees several CALS projects and
demonstration applications. Ms. Gregory is an active member of .
DOD/Industry CALS committees and sub-committees, including the
Information Technology Committee, the Benefits Sub-committee, and a
the Test Network group.

14 %'j
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Gerard C. Hoffman
Specification Control Advocate General

U. S. Navy

In February 1985, the Secretary of the Navy announced the
appointment of Mr. Gerard C. Hoffmann (SES) as the Navy's
Specification Control Advocate General. Mr. Hoffmann reports to
the Assistant Secretary of the Navy, Shipbuilding and Logistics.
The mission of his office is a multi-pronged attack aimed at
reducing costs while maintaining or improving quality in all
aspects of acquisition, maintenance and support. ACTION '88,
"Attack Costs Through Improvements in our Navy/Marine Corps,"
encompasses Acquisition Streamlining, Value Engineering, Off-The-
Shelf Procurements (Non-Developmental Items), Productivity
Improvement and the Specifications and Standards Program.

Mr. Hoffmann comes to the position with extensive experience in
weapons systems acquisition with tours in several major weapons
system acquisition program offices including auxiliaries,
destroyers, aircraft carriers, and special mission ships. He
holds a Bachelor's Degree in Marine Engineering from the State
University of New York Maritime College and did his graduate work
at Renesselaer Polytechnical Institute. Currently, he is
teaching an acquisition management course for Virginia Tech.

Jean M. Lamb
Headquarters Army Materiel Command

Ms. Lamb is a Logistics Manager working on the CALS program in
the Deputy Chief of Staff for Readiness at Headquarters Army
Materiel Command. Previous weapon system experience includes .
work on fielding the APACHE helicopter and the FIREFINDER radar
systems. Information system experience includes participating in
the conversion to the Commodity Command Standard System. In
addition to employment at the Headquarters, Jean has worked at
Communications-Electronics Command, at the Aviation Systems

*" Command, and at the St. Louis Army Ammunition Plant.

Ms. Lamb is a graduate of the Army's Logistic Executive
Development Course and is currently participating in the
Logistics and Acquisition Management Program. She is an active
member of the local chapter of the Society of Logistics
Engineers.

8.%
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Melvin S. La-mers ,
Air Force Logistics Comand

Wright Patterson Air Force Base

Melvin S. Lammers is currently assigned as Chief of the
Architecture and Technology Division in the Air Force Logistics
command at Wright Patterson Air Force Base. He is responsible
for interface with industry, university, and government research
laboratories to advance the use of technology in information
systems, computing and communications systems in the Air Force
Logistics Command (AFLC). He is responsible for the development
of the AFLC-wide system architecture, and is also responsible for
the Computer-aided Acquisition and Logistic Support (CALS) Test
Network (CTN) for the Department of Defense. Previously he was
Chief of the Management Systems Division at AFLC. He has
extensive background in computer system design and project
management. He graduated from the Ohio State University with a
degree in Industrial Engineering and is a 1981 graduate of the
Industrial College of the Armed Forces in Washington, D.C.

Bruce Lepisto
Deputy Director, DoD CALS Policy Office

OASD(P&L)WS
The Pentagon

Bruce Lepisto is the Deputy Director of the Computer-aided
Acquisition and Logistic Support (CALS) Policy Office, in the
Office of the Secretary of Defense (OSD). He has been involved
with the CALS program since its inception, and was Co-editor of
the original Institute for Defense Analysis (IDA) CALS Study
report that led the Department of Defense to establish the CALS
program.

Mr. Lepisto is a career DoD employee with over twenty years 0. .'..

experience in both acquisition and operational logistics. Prior
to joining the OSD staff in 1984, he worked for the United States
Air Force, most recently as Deputy Director for Data Management F
of the JLC's Joint Depot Maintenance Analysis Group (JDMAG). His
Air Force professional experience includes depot posture
planning, support policy, data system design and management, and
productivity and cost analysis. He is a senior member of the
Society of Logistics Engineers, a member of the Steering
Committee of the national IGES/PDES Organization, and a member of
the ANSI/ASME Y14.26 committee on Computer Aided Preparation of
Product Definition Data.

9.
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Dr. Michael F. McGrath
Director, DoD CALS Policy Office

OASD (P&L) WS
The Pentagon

Michael F. McGrath is the Director of the Computer-aided
Acquisition and Logistic Support (CALS) Policy Office, in the
Office of the Secretary of Defense (OSD). He has over seventeen
years of acquisition logistics experience dealing the with
problems that CALS is designed to address. His previous
assignments on the OSD staff included reviewing major weapon
system support programs for the Defense Systems Acquisition
Review Council (DSARC) and serving as principal author of the top
level DoD policy directive on Integrated Logistic Support.

Prior to joining the OSD staff in 1980, Dr. McGrath held various
logistic management positions in the Defense Logistics Agency and
the Naval Air Systems Command. Dr. McGrath is a member of the
Senior Executive Service. He holds B.S. and M.S. degrees in
Space Science and Applied Physics, and a Ph.D. in Operations
Research. He is a member of the Operations Research Society of
America, and a senior member of the Society of Logistics
Engineers. In his spare time, he teaches Operations Research
courses at George Washington University.

W. Bradford Rigdon
McDonnell Douglas Aerospace Information Services

Brad Rigdon holds the position of General Manager of McDonnell
Douglas Aerospace Information Services (MDAIS) Company. MDAIS is '
a component of the MDC Aerospace Group with the mission to
propose and provide Information Services which support Aerospace
Component business objectives and contribute to MDC earnings.

Brad entered the data processing field in 1961, joining McDonnell
Automation Company (McAuto) a year after it became a division.
He became a Senior Consultant and held a variety of management
positions in systems services and marketing in New York,
including Regional Director of the Northeast Region. Brad has
also been a Director of Product Planning, of Product Management
and of Business Applications for McAuto in Long Beach. In 1980
he was named Director of McDonnell Douglas Corporation services,
in 1983 Vice President of the MDC Services organization of McAuto ..-.
and General Manager of MDAIS in 1986. 8"

Brad was graduated in 1961 from the University of Missouri with a -*

BA in business administration. Brad is currently a member of the
Executive Committee of the Regional Consortium for Education and
Technology, Chairman of the Science and Engineering Committee of
the St. Louis Regional Commerce and Growth Association, a member
of the University of Pennsylvania Wharton School Management
Information Forum and a member of the Board of Catholic Education
of the Archdiocese of St. Louis.

10.



Bradford M. Smith
Center for Manufacturing Engineering

National Bureau of Standards

Mr. Bradford M. Smith is Leader of the Engineering CAD/CAM Group
in the Automated Production Technology Division at the National
Bureau of Standards (NBS). He serves as the Program Director for
the Initial Graphics Exchange Specification (IGES)/Product Data
Exchange Specification (PDES) project which has focused the
efforts of over 750 experts from 280 companies to develop a
generic method of data exchange among differing graphics systems. '

The concept is well documented, widely implemented and is seeing
production usage in design, engineering and manufacturing. His
work at NBS entails research on integrated manufacturing systems
including the development of control strategies, graphics
applications software, geometric modeling techniques, interface
standards and guidelines.

Prior to joining NBS in November 1976, Mr. Smith headed a group
at the Naval Ship Research and Development Center responsible for
a developmental program in numerical control systems. Over a ten
year period, he supervised the development and maintenance of
computer software used to direct NC machine tools at two Navy
Laboratories. While in the Navy, Mr. Smith served as Chairman of
the DoD Manufacturing Technology Advisory Group Subcommittee on
CAD/CAM which annually reviewed all proposed projects for
technical feasibility and possible duplication of effort. 0

Mr. Smith holds a Bachelor's (65) and a Master's (66) Degree in
Electrical Engineering from Cornell University. He has served as
Chairman o 'he Washington, D.C. Chapter of the Numerical Control
Society. In 1979, he was the recipient of the Archimedes
Engineering Achievement Award from the California State Society
of Professional Engineers, and from 1981-84 served on the Board
of Directors of the Numerical Control Society.

Currently, he is Chairman of the International Organization for
Standardization (ISO) Technical Committee 184 Subcommittee 4 on
product data exchange and Chairman of the American National
Standards Institute Planning Panel on Industrial Automation.

'p



Harold B. Stormfeltz
Northrop Corporation
Aircraft Division -

Harold B. Stormfeltz (Stormy) is currently the manager of the
Advanced Systems Support Programs Department. In this position
he is responsible for developing Advanced Aircraft Supportability
Programs and the activities of the Support Technology Development
Center. Prior to his current position he was the ILS Director
for the company funded F-20 Programs which included developing
unique contractor operated support programs worldwide.

In his previous assignment as manager of the F-5/T-38 support
programs, he directed the company's support efforts worldwide in
24 different countries. In 1972 he established an Integrated
Logistics Support Group to develop international support plans
for the COBRA Aircraft, European consortium. Before transferring
from Engineering to the Logistics Department his assignments
included being a resident member of the technical consultant team
for the NATO Hawk Weapon System and special assignments involving
acquisition of European - developed weapons.

Stormy joined Northrop in 1955 as a Mechanical Design Engineer.
He earned a Bachelor of Science in Aeronautical Engineering from
UCLA.

Stormy has been involved in NSIA's LOMC activities since 1972. ?
He served as chairman of the spares and product support groups
and subsequently chairman of LOMC. In the fall of 1986 as a
result of DOD's Computer Aided Acquisition and Logistics Support
(CALS) initiative he became LOMC's representative to newly formed
CALS Industry Steering Group (ISG). Recently he was appointed
Vice Chairman for Operations, having the responsibility for
coordinating the efforts of the CALS Task Groups. '

12. *



Colonel Eugene L. Tattini
Director of Plans and Programs

Headquarters Air Force Systems Command

Colonel Eugene L. Tattini is Director of Plans and Programs,
Deputy Chief of Staff Product Assurance and Acquisition
Logistics, Headquarters Air Force Systems Command, Andrews Air
Force Base, Maryland.

Col. Tattini
graduated from high school in Hampton, Virgnr.ain 1961, an ten
attended the University of Illinois, Urbana, Illinois, where, in
1965, he received a Master's degree in Business Administration
from Oklahoma City University. He is a graduate of Squadron
officer School, Air Command and Staff College, Industrial College
of the Armed Forces, and Air War College.

Col. Tattini received his commission through the Reserve officer
Training Corp. (ROTC) program at the University of Illinois in
1965. From September 1965 through FEbruary 1968, he was assigned
as the Executive officer for the 58th Air Rescue Squadron,
Wheelus AB, Tripoli, Libya.

From March 1968 through September 1969, he was a Deputy Missile
Combat Crew Commander, 321st Strategic Missile Wing, Grand Forks
AFB, North Dakota. During 1970-1971, Col. Tattini was the Aide-
de-Camp to the Vice Commander, 15th Air Force, March AFB,
California.

In February 1972, Col. Tattini transferred to Oklahoma City Air
Logistics Center, Tinker AFB, Oklahoma, where he was assigned as
the Director of Logistics, 6171st Air Base Squadron, Kwang Ju AB,
Korea.

After graduation from Staff College in June 1977, Col. Tattini
spent the next four years as the Deputy Program Manager for
Logistics, Space Defense System Program Office, Space Division,
Los Angeles AFB, California. In July 1981, he was assigned to
Headquarters, United States Air Force, Washington, D.C., as an
Acquisition Logistics Policy Staff Officer. He assumed his
current duties with Air Force Systems Command in July 1985.

He was promoted to Colonel on 1 September 1985.

1~' ~1K.
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WESCOWEST COAST INFORMATION SYSTEMS, INC.
1901 OlyWCic Boulevard, 3rd Floor, Walnug Creek, CA 94596

(415) 930-7700
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Table I

Raster Scan Data

000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
00001110000000000110000000000000000000000
000011 100000000011 1l0000000000000000000000
00001 1 110000000011 110000000000000000000000
000011110000000111 10000000000000000000000
000011 11000000011 100000000000000000000000
00001101100000 11011000000000000000
000011 0 0 100000111 1100000000011111110000000
00001 100110 01101 10000000011 1001 111000000
O0000l 1 1 1 10001 01 1000000011 10000001 1 10000
00001100111011001100000011l1000001 10000
O00001 100 O1111000 110000001 1 100000001 I 10000
00001 1000111010001 100000111 000011 0000
00001 1000111110001 10000011110 00001110000
00001 10000110O0001 1000001 1 1 1 1 1 1 1 1 1 110000 "00
00001 1000001 10000110000011 I I I I I I I I I I 110000
00001 1000000000001 !0000011 000000000000000
00001 1000000000001 I100000111110000000000000
00001 1000000000001 i0000001 1000000000000000
0000 1 I00000000000 1 1000000 1 1100000000110000 ._
00001 1 10000000001 1 1I0000000 111I 00000111I0000 %
0000 11 I0000000001 1 1 I00000001111 I1II11 100000
0000 11 10000000001 1 i00000000011 I1II I 0000000
00000000000000000000000000000111I0000000000 .
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000

000000000000000000000000000000000000000000

V -

The image in Figure I may be encoded into 30 x 42 = 1260 bits. I's correspond to
block pixels, 0's correspond to white pixels. Although normally these 1260
"roster scan" bits would be stored or transmitted purely sequentially, they are
arranged here in groups of 42 to emphasize their correspondence with the
original image.

A
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Table 2

Ru'-Length Encoding of Roster Scan Data

Line
No. W B W B W B W B W B W B W

1 42
2 42

3 42

54 1_;
4 42

15 4 3 10 3 22  2

6 4 3 9 4 22
7 4 4 8 4 22
8 4 4 7 5 22

-94 4 7 4 23
10 4 5 6 4 23
)1 4 5 S 5 9 7 7 -4'

12 4 2 2 2 4 2 1 2 8 9 6
13 4 2 2 2 4 2 1 2 7 4 3 4 5
14 4 2 2 3 2 2 2 2 6 4 5 4 4
15 4 2 2 7 2 2 6 3 7 3 4
16 4 2 3 5 3 2 6 3 7 3 4
17 4 2 3 5 3 2 5 4 7 3 4
18 4 2 4 3 4 2 5 14 4
19 4 2 5 2 4 2 5 14 4
20 4 2 If 2 5 3 15
21 4 2 11 2 5 3 15
22 4 2 11 2 6 2 15
23 4 2 1 ( 2 6 3 8 2 4
24 4 3 9 3 7 4 5 3 4
25 4 3 9 4 7 10 5
26 4 3 9 3 9 7 7
27 29 3 10
28 42
29 42
30 42

The image of Figure 1 may be encoded into olternote run lengths of white (W) .,
and block (B) runs, as shown here. 'he runs ore not normally stored by line, as shown "..
here for clority, since the cumultive line length of 42 serves as on end-of-line delimiter -

when decoding.

52. L
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TABLE 2/T.6
Terminatiag codes

While run length Code word Black run length Code word

0 00110101 0 0000110111

1 000111 I 010
2 0111 2 II
3 1000 3 10
4 loil 4 Oil
5 1100 5 0011
6 1110 6 0010
7 II I 7 00011
8 10011 8 000i0;
9 10100 9 000100
10 00111 10 0000100
II 01000 II 0000101
12 001000. 12 0000111
13 000011 13 O00001W s
14 110100 .14 00000111
15 110101 15 000011000
16 101010 16 0000010111
17 101011 17 000001 1000
18 0100111 18 0000001000
19 0001100 19 00001100111
20 0001000 20 0000101000
21 0010111 21 00001101100
22 0000011 22 00000110111
23 0000100 23 00000101000
24 0101000 24 000000101i1
25 0101011 25 00000011000
26 0010011 26 000011001010
27 0100100 27 00001 1001011
28 0011000 28 000011001100
29 00000010 29 000011001101
30 00000011 30 000001101000
31 00011010 31 000001101001
32 00011011 32 000001 101010
33 00010010 33 000001I01011
34 00010011 34 000011010010
35 00010100 35 00001 1010011
36 00010101 36 00001 1010100
37 00010110 37 00001I01010I
38 00010111 38 00001 10101 10
39 00101000 39 00001I010111 iI .$
40 00101001 40 000001101 100
41 00101010 41 000001 101 101
42 00101011 42 00001101I010
43 00101100 43 0000I0lI01, ,
44 00101101 44 000001010100 .,." p
45 00000100 45 000001010101
46 00000101 46 000001010110
47 00001010 47 000001010111
48 00001011 48 000001100100 -
49 01010010 49 000001100101
so 01010011 so 000001010010 0
3I 01010100 51 000001010011
52 01010101 52 000000100100
53 00100100 53 0000001I0111
54 00100101 54 O 0000111000
55 01011000 55 000000100111
56 01011001 56 000000101000
57 01011010 57 000001011000
58 01011011 58 000001011001 a'

59 01001010 59 000000I0I011
60 01001011 60 000000101100
61 00110010 61 o000Oll00
62 00110011 62 000001100110
63 00110100 63 000001100111

__ __ __ _ __ __ _ __ _ _ __ __ _ __ __ _ __ __ _ __ __ __ _ __ __ _ _ __ _ __ __ _ ___53_ .

-'r , -. 114 -' v -1 ..
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TABLE 3/T.6

Make-up codes between 64 and 1728 X"

White run lengths Code word Black run lengths Code word

64 11011 64 0000001111
128 10010 128 000011001000
192 010111 192 000011001001
256 0110111 256 000001011011."
320 00110110 320 000000110011 F
384 00110111 384 000000110100 .

448 01100100 448 000000110101
512 01100101 512 0000001101100,." ".
576 01101000 576 0000001101I01 .',
640 01100111 640 0000001001010
704 011001100 704 0000001001011
768 011001101 768 0000001001100
832 011010010 832 0000001001101
896 011010011 896 0000001110010
960 011010100 960 0000001110011
1024 011010101 1024 0000001110100
1088 011010110 1088 0000001110101
1152 011010111 1152 00000011101I0
1216 011011000 1216 0000001110111
1280 011011001 1280 0000001010010
1344 011011010 1344 0000001010011
1408 011011011 1408 0000001010100
1472 010011000 1472 0000001010101
1536 010011001 1536 000001011010
1600 010011010 1600 0000001011011 "

1664 011000 1664 0000001100100
1728 010011011 1728 0000001100101 'p

Make-up codes between 1792 and 2560 - \.

Run length M'ae co'd
(black and white) Make-up codes '.

1792 00000001000 " *ftft.

1856 00000001100
1920 00000001101
1984 000000010010
2048 000000010011
2112 000000010100 5
2176 000000010101
2240 000000010110
2304 0000000Io11
2368 000000011100

2432 000000011101
2496 000000011110
2560 000000011111

54. N
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STANDARD RASTER
FORMATS

55
• Type l - Untiled

* Type II - Tiled .s:

5,1

'
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ve

TILED AND UNTILED 4%
FEATURES

UNTILED

-CODED IN CCITT GROUP 4 FORMAT

-LANDSCAPE AND PORTRAIT AXES FIXED

-COMPLETE COMPRESSION/DECOMPRESSION
REQUIRED

TILED

-CODED IN CCITT GROUP 4 AND BITMAP .,.

FORMAT

-ORIENTATION AND AXES IDENTIFIED IN THE
DOCUMENT CONTENT

-FLEXIBLE TILE INDEX

-PRESENTATION AND CONTENT IN i
ACCORDANCE WITH ISO 8613 PART 7,

8824, AND 8825 ,

FED-STD-1065

,%%

WESCO 4/26/88 -
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BASIC ATTRIBUTES
NECESSARY TO SUPPORT
RASTER FILE PROCESSING

• COMPRESSION CODING SCHEME

* RESOLUTION

-DEFAULT VALUE 200 PIXELS PER INCH
-OPTIONS 180, 240, 300, 600, AND 1200

PIXELS PER INCH LN

* ORIENTATION."

-INITIAL POINT IDENTIFIED

• SCAN AXES

-PEL PATH IDENTIFIED
-LINE PROGRESSION IDENTIFIED

* IMAGE SIZE

-VERTICAL PIXEL LENGTH
-HORIZONTAL PIXEL LENGTH

TYPE II FORMAT

-TILE INDEX
-TILE DIMENSIONS
-TILE POSITIONS

WESCO 4/26/88
57. _ "5
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RASTER FILE
IDENTIFICATION UL

MIL-STD-1840

-DOCUMENT IDENTIFIER INFORMATION (i.e.
DRAWING NUMBER, SHEET NUMBER, S

REVISION NUMBER ... )

-BASIC IMAGE INFORMATION

-COMPRESSION FORMAT

MIL-R-RASTER

-IMAGE FILE CONTENT INFORMATION (i.e. ,
ORIENTATION, RESOLUTION ... )

-QUALITY AND ACCEPTANCE CRITERIA

-FILE CODING EXAMPLES FOR TILED FORMATS

-CCITT GROUP 4 RESTRICTIONS

WESCO 4126188
5a
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MIL-D-28000 Amendment 1 Project
14 April 1988

The CALS Digital Product Data project at the National Bureau of Standards
has recently completed an Amendment 1 to MIL-D-28000. The Amendment was
prepared as a March 88 deliverable to the DOD CALS Project.

The amendment introduces live changes to the MILSPEC:

1. Corrections to Class I data from technical review by
the IGES/PDES Technical Publications Committee.

2. Corrections to Class II data from technical review by the
IGES/PDES Drafting Committee.

3. Updating of the MILSPEC to use IGES Version 4.0 entity 0
extensions for intercharacter spacing and dotted line font.

4. Addition of a new Class IV section for NC manufacturing
data exchange.

5. Wording in Section 6 to introduce the intent to migrate
towards Application Protocols with future revisions of
the MILSPEC.

The Amendment was duplicated and mailed for preliminary review the week of
April 4 to IGES/PDES Organization committee chairmen and to members of
the CALS Industry Committee. This will start a review and comment effort
leading to publication in October 1988.
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Seattle, WA 98124 202-697-5741 Arlington, VA 22209
206-234-1261 703-243-8808

Mr. David Brodle Mr. Arnie Capstick Mr. Angelo Christlano
Martin Marietta General Electric ORI
P.O. Box 179 401 North Washington Street 6295 A Edsel Road
MS - 1826 Rockville. MD 20850 Alexandria, VA 22312
Denver, CO 80201 823-8480
303-971-9544
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Mr. Painan (Carl) Chuang Mr. Randy Crow Michael Doering
General Motors Corporation Context Corporation U.S. Army/ATTN: AIFMCA
30400 Mount Road - EA-201 15200 Omega Drive 220 7th Stret, NE
Warren, MI 48090 Suite 110 Charlottsville, VA 22901
313-947-0695 Rockville, MO 20850 804-296-5171

990-1263

Mr. Matt Clark Mr. John F. d'Alelio Ms. Jeanne Dole
Martin Marietta SYSCON Corporation Martin Marietta Energy Systems
3702 King Arthur Road 1000 Thomas Jefferson St., NW P.O. Box X
Annandale, VA 22003 Suite 400 Bldg. 2506, MS-309 J,

Washin ton, DC 20007 Oak Ridge, TN 37831
342-4301

Mr. Frank Cole Ms. Nancy Dahnke Mr. Larry E. Dollar
Westinghouse-Dec TEXET USAF (System Program Office)
P. 0. Box 746 2000 Town Center ASD/YCC
MS 4800 Suite 1900 Wright Patterson AFB, OH
Baltimore, MD 21203 Southfield, MI 480D9 45433
301-765-2948 313-351-2620 513-255-5412

Mr. Randy Coleman Mr. James Dalgety
Stellar Technologies Department of Defense, WSIAO Mr. Michael Ducody S
One Crystal Park Defense Logistics Agency HO Army Material Command
2011 Crystal Drive, Suite 304 Cameron Station 5001 Eisenhower Avenue
Arln ton, VA 22202 Alexandria, VA 22304 AMCRE-C
703-979-1180 703-756-8420 Alexandria, VA 22333

202-274-5703
Ms. Kathleen Connelly Mr. Michael DanielsBoeing Computer Services Eaton Corporation Mr. William Duncan7980 BEoeing Court Commack Rd. PM/CALS USA

Vienna, VA 22180 Deer Park, NY 11729 ATTN: AS-PES-CA
703-556-3692 516-595-3384 Ft. Mommauth, NJ 07703

201-544-3439

Mr. Edward Connor Ms. Barbara Davis :,
The Mitre Corp Naval Sea Systems Command Mr. Jim Dunlop
600 Maryland Avenue, SW NC#3, RM.6W44-PMS 309 Canadian Marconi Company . P.
Suite 200A - West Wing 2531 S. Jeff Davis Highway 2442 Trenton Street
Washington, DC 20024 Washington, DC 20362 Montreal Quebec H3P1Y9,
755-0659 202-692-4051 514-340-3093

Mr. Arthur T. Conroy Ms. Fran DeLaura
McDonnell Douglas Astronautics Advanced Technology Mr. Marc Durnin
Washington Operations Division 12001 Sun Rise Valley Drive Lockheed - Georgia
2092 Gaither Rd. Reston, VA 22091 2161 Newmarket Pkwy
Rockville, MD 20850 703-620-8104 Marietta, GA 30067
301-670-7900 404-933-1223

Mr. Cleveland Corbett Jean Delbrell
Batelle Sonovislon Mr. Brian Eastman ,
2030 M Street, NW 12 rue de Reims Compugraphic Inc. ,
Washington. DC 20036 94700 Maisons Alfort 200 BallardvIlle ,
728-7031 FRANCE, MS200-3-2H

(1) 43 75 95 00 Wilmington, MA 01887
617-658-5600 x5693

Mr. Herman Correale Mr. Chuck Dlaz
McDonnel Douglas Corp. EagSle Technology, Inc. Mr. E. Perley Eaton, Jr.
Dept. 90/Bldg. 1/Level 2 2300 South 9th St. TRW Federal Systems Group
PO Box 516 Arlington, VA 22204 Suite 400
St. Louis, MO 63166 703/999-8300 5113 Leesburg Pike V
314-234-7040 Falls Church, VA 22041 'Ne

703-824-8488
Mr. Jiv Crawford Ms. Linda M Dinsmore
IBM Prime Computer Edward Edwards
9500 Godwin Drive 1375 Plccard Drive UNISYS Co.
Bldg. 873 Federal Systems Div Rockvllle, MD 20850 1000 Marcus Avenue
Manassas, VA 22110 948-7010 Dept. 4320/MS1A18
703-367-7458 Great Neck, NY 11020

516-574-1621 ,

Mr. James Creel Mr. Harry Divens S
FAI LogistIcs Data Res. Corp. Mr. James W. Eggert
5 Choke Cherry Road 3 Skyline Place, Suite 503 3M Company
Suite 180 5201 Leesburg Pike 3M Center, Bldg 220-10W-0101
Rockvllle, MD 20850 Falls Church, VA 22041 St. Paul, MN 55144
301-258-5130 845-0050 612-736-3875
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Dr. Amir Elger Ms. Judith A. FIncher Mr. Ken Fujlkura ,
General Research Corporation Honeywell Federal Systems, Inc Electronic Data Systems Corp. • ,
7655 Old Springhouse Road 7900 Westpark Drive 6430 Rockledge Drive
McLean, VA 22102 McLean, VA 22102 5th Floor
703-893-5900 703-827-3879 Bethesda, MD 20817

301-564-3373

Mr. John E. Elsaman Ms. Marcia FInfer Mr. Vernon Funkhouser
Evaluation Research Corp. TRW 6510 MSUG/MAV
1725 Jefferson Davis Highway One Space Park Edwards AFB, CA 93523
Suite 300 134-2068 805-277-2050
Arlington, VA 22202 Redondo Beach, CA 90278
703-979-8220 213-217-4083

Mr. Marion Elledge Mr. Dennis FInnance Mrs. Cita FurlanI
Graphics Communications Assoc. CACI, Inc. Federal National Bureau of Standards
1730 N. Lynn Street 6196 Oxon Hill Road Bidg 220/Room A129
Suite 604 Suite 600 Gal thersburg, MD 20899
Arlington, VA 22209 Oxon Hill, MD 20745 (301) 921-2171
703-841-8160 301-839-0626

Mr. Charles J. Embrey Christine Fisher Mr. Johnathan Gal-edd
En ineering & Economics Res. 5109 Leesburg Pike c/o TMIS S
1593 Spring Hill Road Falls Church, VA 22041 Boein Computer Services
Vienna, VA 22180 1801 Alexandar Bell Drive
703-847-5750 Reston, VA 22091

(703) 264-1820

Mr. James Erwin Mr. Fred Fishman Mr. Lorin Gallistel
Defense Technical Info Cntr Tandem Computers Eastman Kodak t. .
ATTN: DTIC-EA 12100 Sunrise Valley Drive 1099 Jay Street 0
Cameron Station Reston, VA 22091 Dept. 637
Alexandria, VA 22304 703-476-3208 Rochester, NY 14611
202-274-5367 716-464-5713

Mr. Donald Fahnestock Ms. Judy Fleming Mr. David E. Gardner
Automated Information Mgmt. General Dynamics CACI, Inc. - Federal i,
219 East Main Street Log. Data Sys./Tech. Data Inte 6196 Oxon Hill RoadMechanicsburg, PA 17055 Mali Zone 1818 PO Box 748 Suite 600 ]
717-766-3461 Fort Worth, TX 76101 Oxon Hill, MD 20745

817-882-5535 301-839-0626
Mr. Bob Fallin Mr. William E. Florance Mr. Geoffrey Gardner
Martin Marietta Eastman Kodak Company D. Appleton Co., Inc.
103 Chesapeake Park Plaza 343 State Street, Sixth Floor 3028 Javier Road A
Baltimore, MD 21220 Building 5, Hawkeye Plant Suite 6300
301-682-0236 Rochester, NY 14650 Fairfax, VA 22031 •

716-253-6688 703-573-7644

Mr. Michael Faycheck Mr. Arnoldo G. Flores Mr. Bruce Garner %j-
GE Aerospace E-Systems, Inc. Lawrence Livermore Nat'l Lab ,r
901 Broad Street, Garland Division Unit 33630 7000 East Ave. L-512 POBox 808MD/702 P.O. Box 660023 University of California
Utica, NY 13503 Dallas, TX 75266 Livermore, CA 94550
315-793-5409 214-272-0515 415-422-8730 0

Mr. Larry Fellows Mr. Kent Forbes Mr. Joseph GarnerVitro Corporation UNISYS DTNSRDC (Navy)
2611 Jefferson Davis Hwy 640 N 2200 West
Suite 10001 MSF2EO7
Arlington, VA 22202 Salt Lake City, UT 84116
703-553-8243 801-594-7618 "'.'.

Mr. Allen Fenner Mr. Don Forsht Mr. C. Michael Garverick
3M Company Computer Sciences Corp. 4333 Ashford Lane
1101 15th Street NW 4600 Powder Mill Road Fairfax, VA 22032 NAI
Washington, DC 20005 Beltsvllie, MD 20705 703-425-6215 j

937-0760 x6208

Ms. Diane Finch Mr. Charles Foster Mr. Ken Gaslor
UNISYS Army Material Command EDS

5001 Eisenhower Avenue 6430 Rockledge Drive
Alexandria, VA 22333 Bethesda, MD 20817
274-6748 301-564-5374

203.

.N -N-



p.,

Mr. John C. Gebhardt Mr. Eugene Grinstead Ms. Beth Herschmann
619 Second Street Consultants International Grummann Washington Operations
Annapolis, MD 21403 5932 Oakdale Road 1355 Beverly Rd.
301-263-9533 McLean, VA 22101 Suite 200

703-532-0743 McLean, VA 22101
703-448-0226

Mr. Albert Gibbons Mr. Gerald Gruden Mr. Robert W. Hiebert - 4-

Wstnghse Electric Corp. Naval Air Technical Services 5055 Seminary Road
P. 0. Box 160 700 Robbins Ave. Apt. 1502
Productivity & Quality Center Philadelphia, PA 19110 Alexandria, VA 22311
Pittsburgh, PA 15230 215-697-5608
412-778-5435

Mr. Frank GIlbane Mr. F. Ronald Hale Ms. Maria Hocking
TEXET Corporation Allison Gas Turbine Vitro Corp." ,

37 Broadway P.O. Box 420 Speed Code U-29A 14000 Georgia Ave.
P.O. Box 126 Indianapolis, IN 46206 Silver Spring, MD 20906
Arlin ton, MA 02174 317-242-5674 301-231-2686
617-641-2900

Mr. Ned Glassman Mr. Vlktor Hampel Mr. Harold L. Hoffman
Hughes Aircraft Company Defense Supply Info Tech Ctr. Cullinet Software Inc.
P.O. Box 9399, Bldg. Al 1800 North Beauregarde Street 5113 Leesburg Pike
MS 4C617 Alexandria, VA 22311 Falls Church, VA 22041 a

Long Beach, CA 90810 703-998-4652 703-820-2000
213-513-3138

Mr. Ray Gobble Mr. Neal Hansen Mr. Mark Hoffman
UNISYS FMC Northern Ordnance Div. AF Human Resources Lab.
7925 Jones Branch Drive 4800 East River Road AFHRL/LRA
McLean, VA 22102 Minneapolis, MN 55421 Wright Patterson AFB, OH
874-2464 612-572-6515 45433

513-255-3713

Mr. William Gorham Mr. Ronald Harlow
Naval Supply Sys Command General Electric Co Mr. Gerard C. Hoffmann
Code PML5505T Rm. 606 110 Wynn Drive OASN S&L
1931 Jefferson Davis Hgwy Huntsville, AL 35805 SPECAG
Arlington, VA 22202 205-895-8572 Washington, DC 20360
202-694-9110 692-08 15

Mr. Stewart C. Gosney Mr. Robert D. Hawkins .. e, ,
ERC Summit Technologies, Inc. Mr. Peter Holbrook
3211 Jermantown Rd. 6551 Lolsdale Court OASO (P&L) SD DSIO
Fairfax, VA 22030 Suite 600 The Pentagon, 3B740
703-246-0376 Springfield, VA 22150 Washington, DC 20301

703/922-5226 202-695-8358

Capt. Ken Graves Mr. David Hellman
Xerox Mr. Arthur Holmes, Jr.
1616 N. Ft. Meyer Drive Automated Sciences Group Inc.
Arlington, VA 22209 700 Roeder Road
703-247-2801 Silver Spring, MD

301-587-8750 ,

Ms. Karen Gregory Mr. William Henke
DLA CALS Office - DLA-Z Naval Weapons Eng. Sup. Act. T. E. Hood
6301 Little River Turnpike ESA 33D Washington Naval Yard IBM
Beauregard Square, Suite 310 Bldg. 220-2 1301 Plccard Drive
Alexandria, VA 22312 WashIngton, DC 20374 Rockville, MD 20850
703-284-4210 202-433-3055 301-640-5886

Mr. Edwin Greiner Mr. William Henry
Edwin Grelner, Inc. Boein Mr. A. Michael Horoschak .

6732 Brigadoon Drive P.O. lox 3999 MS 9Y19 Naval Sea Logistics Ctr -*
Bethesda, MD 20817 Seattle, WA 98124 Code 86222 P.O. Box 2060
301-229-4287 206-657-6667 5450 Carlisle Pike,

MechanicsburC, PA 17055 '717-790-5124

Mr. Greg Griffin Mr. Edward Herl 71n905
"

HQ/AFSC/PLXC UAPPA Kris Houlahan
Andrews AFB, MD 20334 2461 Eisenhower Avenue XEROX
301-981-3915 or 3916 ATTN: SFIS-APG 1616 N. Ft. Meyer Drive

Alexandria, VA 22309 MS 2000, 9th Floor
703-325-7349 Arlington, VA 22209

703-247-6944
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Mr. Peter Hrul Mr. Gary Johnson Mr. D. P. Kirchner
Westinghouse Electric Corp. Naval Aviation Maintenance Martin Marietta
111 Shilling Road NAS 3702 King Arthur Road
MS 7051 Patuxent River, MD 20670 Annandale, VA 22003
Hunt Valley, MD 21030 863-4252 202-646-5548
301-584-5722 S
Mr. Everett W. Hudgins, III Mr. Robert Johnson Mr. Albert Klein
Newport News Shipbuilding Finkelstein Assoc. Inc. Martin Marietta, Oak Ridge Lab
4101 Washington Avenue 15932 B Shady Grove Rd. PO Box X Bldg. 4500 North
Department C69, Bldg. Galthersburg, MD 20877 Mali Stop 270
Newport News, VA 23607 301-258-5031 Oak Ridge, TN 37831
804-688-8073 615-574-3057

Mr. Ronald Huemoeller Mr. Mike Kampf Mr. Michael Klein
UNISYS, Defense Systems Battelle Memorial Institute LSA Inc.
P.O. Box 64525 MS E3BO1 2030 M Street, NW 6320 Augusta Drive
St. Paul, MN 55164 Washington, DC 20036 Suite 1500
612-456-6765 202-728-7061 Springfield, VA 22150

Mr. Robert Huff Mr. Martin Kastelic Dr. Richard L. Klobuchar
Analytical Sys. Eng. Corp. DLA, DSAC SR Advanced Technology, Inc. S
179B Ave. at the Common PO Box P 1605 468 Viking Drive .-,

Shrewsbury, NJ 07701 Columbus, OH 43216 Virginia Beach, VA 23452
201-389-1110 614-238-9173 804-498-5598

Mr. Michael Hurn Mr. Grant E. Keller Mr. Joseph Kmleclk
Texas Instruments Rockwell International Grumman Corporation

100 North Sepulveda Blvd. D-31/237
El Segundo, CA 90245 1000 Woodbury Road
213-414-3415 Woodbury, NY 11797

516-682-8185

Ms. Janice C. Hutchens Mr. John R. Kelley, Jr. Ms. Joan Knoerdel
Defense Logistics Agency General Dynamics Aspen Systems Corporation
Cameron Station 2341 Jefferson Davis Highway 1600 Research Blvd.
Alexandria, VA 22304 Suite 104 Rockville, MD 20850
703-274-6793 Arlington, VA 22202 301-251-5321

703-416-0500

Mr. Michael J. Ilsemann Ms. Sharon Kemmerer Mr. Jerry Kolosvary
Science Applications Inter. National Bureau of Standards TEKTRONIX
8301 Greensboro Drive ICST 700 Professional Drive
Suite 500 Bldg. 225 Room A265. P. 0. Box 6026
McLean, VA 22102 Gaithersburg, MD 20899 Gaithersburg, MD 20877 5
734-4085 301-975-3287 301-948-7151

Dr. Douglas Ingram Mr. Jim Kerrigan Mr. Donald Koski
Life Cycle Technology Input, Inc. Pratt & Whitney
3603 Chain Brid e Road A-B 8298C Old Courthouse Road P.O. Box 109600
Fairfax, VA 22030 Vienna, VA 22180 West Palm, FL 33410 A,
703-359-9700 847-6870 305-840-3312

Mr. Vince lodice Mr. Robert S. Kidwell Mr. Vernon Ko
Electronic Data Systems Syscon Corp VEDA, Inc.
6430 Rockledge Dr. 1000 Thomas Jefferson St. NW 1755 South Jefferson Davis Hwy
Bethesda, MD 20817 Washington, DC 20007 Suite 312
(301) 738-1379 202-342-4090 Arling+on, VA 22202

703-55-9770

Mr. James Jackson Mr. Philip L. Klenlen Mr. Robert Kramer ,,
Vitro Corp. Oak Ridge Natloanl Lab Advanced Technology
14000 Georgia Ave. Martin Marietta Energy System 2121 Crystal Drive
Silver Spring, MD 20906 PO Box X, Bldg. 45005 MS 144 Suite 400 %
301-738-4018 Oak Ridge, TN 37831 Arlington, VA 22202 %

615-574-6982 703-769-3631

Mr. George F. Jenkins Mr. K.C. King Mr. James Kunkle
Vitro Corporation Boeing Computer Services Tektronix, Inc.
14000 Georgia Avenue 7980 Boeing Court CV-25 700 Professional Drive
Silver Sprn MD 20906 Vienna, VA 22180 P.O. Box 6026
(301) 231-3481 703-821-6527 Galthersburg, MD 20877

948-7151
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Mr. Edward Kuzia, Jr. Mr. Douglas C. Lewis Capt. Becky Lonneman
Textron Lycom Ing Vitro Corp. Air Force Systems Command .
550 Main Street 14000 Georg ia Ave. HO AFSC/PLEL
Stratford, CT 06497 Sliver Spring, MD 20906 Andrews AFB, DC 20334
203-385-1455 301-231-2869 301-981-3915 P

Mr David Kyle Ms. Janet Lewis Mr. Jack Lorenzen
Naval Air Systems Command EMC IBM
1421 Jefferson Davis Hwy 5205 Leesburg Pike 9500 Goawin Drive .v
Rm. 180, JP2, AIR-4114 Suite 1401 Manassas, VA 22110
Arlington, VA 20361 Falls Church, VA 22041 703-367-4631
692-5661 (703) 824-6200

Ms. Jean Lamb Mr. Arthur G. Lleb Mr. Robert L. Love
Concepts/Doctrine Div. 5E08 USAINSCOM, IALOG-F Government Printing Office
Army Materiel Command AMCRE-C Arlington Hall Station North Capitol and H Sts.
5001 Eisenhower Avenue Arlington, VA 22212 Stop PPC
Alexandria, VA 22333 202-692-5032 Washington, DC 20401 ..
202-274-5703 202-275-2145

Mr. Mel Lammers Mr. Charles Lightfoot Ms. Carol Lundin
HQ AFLC/SCTA Electronic Data Systems Corp. U.S. Air Force
Air Force Logistics Command 5615 Fishers Lane HQ AFSC/PLLP
Wright Patterson AFB, OH Rockville, MD 20852 Andrews AFB, MD 20334 ."

45433 301-231-6191 301-981-4556 '-
513-257-3085

Mr. Cliff Langenbach Mr. Glen Lindsey Mr. Paul Lundugran
General Electric AT&T Technology Systems Government Printing Office
55 Merchant Street P.O. Box 20046 North Capitol & H Sts.
MD/N202 Greensboro, NC 27420 Stop PPC
Cincinnati, OH 45246 919-279-3178 Washington, DC 20401 "
513-552-5222 -

Mr. Louis J. LartIgue Mr. Phillip Livingstone Mr. Robert Maclean
CACI, Inc. Federal Battelle Columbus Div. Computer Sciences Crop.
1735 Jefferson Davis Hwy 2030 M Street NW 6565 Arlington Blvd.
Suite 100 Washington, DC 20036 Falls Church, VA 22046
Arlington, VA 22202 202-785-8400 x7013 703-237-2000
703-553-4365

Mr. David Laudermllk Mr. Michael Lobdell Mr. Chuck Marshall
FMC Corporation McDonnell Douglass Aircraft Innovative Technology Inc.
1105 Coleman Avenue 3855 Lakewood Blvd. 7927 Jones Branch Drive
San Jose, CA Long Beach, CA 90846 McLean, VA 22102
408-289-4656 213-593-0510 734-3000

Mr. Horace Layton Mr. Richard Loberg E. P. Marzlk
Computer Science Corp. FMC Corporation Rockwell International -
1 North Revmont Dr. 4800 East River Road 3200 E. Renner Road
Suite 30 P.O. Box 59043 Richardson, TX 75081 .

Schrewsbury, NJ 07701 Minneapolis, MN 55459 214-705-6117
201-389-3410 612-572-6247

Mr. Bernard Lazorchak Mr. Richard Lock Mr. Jerry MateJka '. .

Joint Committee on Printing HQ USAF Grumman Data Systems
S-151, The Capitol Room 4C1061 Pentagon 1000 Woodbury Road
Washington, DC 20510 Washington, DC 20330 Woodbury, NY 11797
202-224-5950 202-695-1535 516-682-8725

Mr. Harry Lehrhaupt Mr. Dale Long Ms. Mary McCarthy
11217 Prelude Court Computer Sciences Corp. DWTNS
Sliver Spring, MD 20901 4600 Powder Mill Road Code 1826

Beltsvllle, MD 20705 Bethesda, MD 20084
937-0760 x6208 227-1683

Mr. Bruce LepIsto Mr. Norman D. Long Mr. Gordon McCracken
Office Secretary of Defense 6501 Walker Branch Drive IBM
WSIG (A&L) Laurel, MD 20707 9500 Godwin Drive
The Pentagon Rm. 21322 Manassas, VA 22110 ,
Washington, DC 20301 703-367-4631
202-697-0051
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Mr. Roger Pfalzgraf Mr. Scott Reuther MaJ. Eric Ross
G.E. Aircraft Engines TRW BDM Corporation
1 Neumann Way 7915 Jones Branch Drive
Cincinnati, OH 45215 McLean, VA 22102
513-243-6906 703-848-5890

Mr. James Phillips Mr. Tom Rhodes Mr. Yuri Rubnsky
AAI Corp. Integrated Microcomputer Sys SoftQuad, Inc. %*
PO Box 126 2 Research Place 720 Spadina Avenue
Hunt Valley, MD 21030 Rockville, MD 20850 Toronto, CANADA M5S 2T9,
301-628-3996 416-963-8337 -: ,

Sandy Phillips Mr. Dick Richards Mr. Joseph W. Rudolph
ORI, Inc. West Coast Information Systems IBM
6295A Edsall Road 2910 Southhaven Drive 9500 .o~wln Drive
Alexandria, VA 22312 Annapolis, MD 21401 MS 876/E2K
823-8480 301-261-8582 Manassas, VA 22110

703-367-6162
Mr. Robert Plerpont Ms. Brenda K. Richardson Mr. Paul Rueger

General Dynamics Severn Companies, Inc. ATOS Project
Electric Boat Division 4640 Forbes Boulevard HQ AFLC/LMSC/SMIA
Dept. 443 - Eastern Point Rd. Lanham, MD 20706 Wright Patterson AFB, OH
Groton, CT 06340 301-794-9680 45433
?03-446-4581 513-257-2566

Mr. Bruce Pincus Mr. W. B. (Brad) Rlgdon
Logistics Management Institute McDonnell Douglas Aerospace Mr. Scott Ruether
6400 Gclsboro Road Info. Serv. Co., P 0 BOX 516 TRW
Bethesda, MD 20817 Dept. W002, Bldg. 304, Lev. 2E 2750 Prosperity Avenue ,
301-320-2000 St. Louis, MO 63166 Fairfax, VA 22031

314-233-3599 876-4151 IN.'e

Mr. Jeffrey Plotnlck Mr. Thomas H. Roberts
Computer Sciences Corp. Lockheed Electronics Company Mr. Steve Rusinko
304 W. Rt. 38 1501 US Hwy 22 Log Is-tech Co.
P.O. Box N Plainfield, NJ 07061 1800 Diagonal Road
Morrestown, NJ 08057 201-757-1600 x2726 Suite 250
609-234-1100 Alexandria, VA 22314 '.

703-684-7117
Mr. Pat Plunkett Mr. Andres Rodriguez
Naval Air Sys Cmd Xerox Mr. Larry Rutledge
CODE 5264 101 Continental Blvd. IMS, Inc.
Washington, DC 20361 Suite C15-6 2 Research Place
202-692-1198 El Segundo, CA 90245 Rockville, MD 20850

213-333-2438 301-948-4790

Mr. Bernard Poppert Ms. Olga Romeos
Maintenance Mgmt. & Technology E G&G WASCI Mr. Steven Ryan
P.O. Box 2429 Hayes Bldg., Suite ML101 G.E. Aircraft Engines
Galthersburg, MD 20879 2361 Jefferson Davis Hwy. 1 Neumann Way
258-0810 Arlington, VA 22202 Cincinnati, OH 45215

703-553-3205 513-243-9031

Mr. Peter PrassInos Mr. Henry Romo
Lawrence Livermore Labs Depart. of Air Force Mr. Barry Saad

SAF/AK, RM 4E 975, IBM
415-423-6758 The Pentagon 9500 Godwin Drive

Washington, DC 20330 MD/250/054
697-3311 Manassas, VA

367-5824
Mr. William Presker Mr. Bruce K. Rosen
Defense Logistics Agency NBS/ICST Mr. George C. Salley
Cameron Station Div. 642 Boeing
MS- DLA-Z (DCLSO) Galthersburg, MD 20899 1801 Alexander Bell Dr.
Alexandria, VA 22304 301-975-3299 Reston, VA 22091 ' -202-274-4210 703-264-1820 x47

Mr. Ed Rabll Dr. Mitchel Rosen •
UNISYS Rosen Schneck Research Cons. Mr. John SamanIck
7925 Jones Branch Drive 1708 Cedar Hill Road Computer Sclence3 Corp.
McLean, VA 22102 Charlottsville, VA 22901 1 North Reumont Drive
874-2464 804-295-6974 Hwy 35 %

Shewsbury, NJ 07701 'V'

201-389-3410
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Mr. Jack McDevitt Ms. Carol Morgan Ms. Carolyn Davis Oates
OASD (P&L) SD DSIO I.I.T. Research Institute Battelle Memorial Institute
The Pentagon, 3B740 Suite 300 2030 M Street, NW
Washington, DC 20301 4550 Farber Blvd. Washinaton, DC 20036
202-695-8358 Lanham, MD 20706 202-728-7080

301-459-3711

Dr. Michael McGrath Mr. Donald Morgan Ms. Linda Odorislo
Office Secretary of Defense G.E. American Management Systems
WSIG (A&L) 1000 Western Avenue 1777 N. Kent Street .*,

The Pentagon, Rm 2B322 24043 M/S Arlington, VA 22209
Washington, DC 20301 Lynn, MA 01945 703-841-5630
202-697-0051 617-594-7910

Mr. John McIver Mr. Roy Morgan Mr. Harold Olson
Information Handling Services ICST - NBS Boeing Computer Services
1990 M Street NW A248/225 7980 Boeing Court CV-31
Suite 400 Vienna, VA 22180
Washington, DC 20036 975-3254 703-556-3729
(301) 331-0961

Mr. Gary McNelll Mr. John Morgenstern Major Ralph R. Olson
UNISYS JCM Associates Ballistic Missile Office
7925 Jones Branch Drive Suite 1120 BMO/SDHP.,,
McLean, VA 22102 1901 N. Ft. Myer Drive Norton AFB, CA 92409 .. ',

874-2464 Arlington, VA 22209 714-382-3092 .. '-

Mr. Edward E. Mellott Mr. Michael Morris Mr. Bernard Orvas . "

Westinghouse Electric Corp. American Systems Corp. GECI International
111 Shilling Rd, 14200 Park Meadow Drive 43 Avenue De Friedland
Hunt Valley, MD 21030 Chantilly, VA 22021 PARIS FRANCE 75008
301-584-3365

Major Frank Melvin Mr. Steve Murdock Mr. John Oster
Defense Logistics DLA-Z DCLSO Link Division Singer Co. Oster and Associates
6301 Little River Turnpike 11800 Tech Rd. 816 Marcle Court
Alexandria, VA 22312 MS 206 Be( Air, MD 21014
AV - 284-4210 Silver Spring, MD 20904 331-893-1340

301-622-8755

Mr. Stanley 0. Meyers Mr. James F. Murphy Jacques Paraskevas
Grumman Data Systems Integrated Microcomputer French Embassy
1000 Woodbury Road #2 Research Place 4101 Resvoir Rd, NW
MS-D20-237 Rockvllle, MD 20850 Washington, DC 20007
Woodbury, NY 11797 948-4790 x537 944-6423
(516)682-8552

Mr. Arthur R. Michaud Mr. Don Naify Mr. Jeffrey Paschke
Harris Corp. AFSC/PLXC General Dynamics
P.O. Box 37 CALS MIO 6100 Western Place
Melbourne, FL 32902 Andrews AFB, MD 20334 Suite #735
305-727-4927 301-981-3915 Ft. Worth, TX 76107

817-762-3031

Mr. Rich Miller Mr. Bob Nicholson Mr. Jim Payne ,
Planning Research Corporation XMCO Inc. FMC Corp., Ordnance Divlsion
MS 4F1 11150 Sunrise Valley Drive 1105 Coleman Ave.
1500 PlannIng Research Drive Reston, VA 22091 Box 1201 '

McLean, VA 22102 703-648-9600 San Jose, CA 95108 , ,
70-556-1915 408-289-4656

Mr. Jim Monaco Mr. Vincent O'Mahoney Mr. Paul Pechersky
IBM D. Appleton Company, Inc. E. Systems Corp
Rt. 17C MS 0315 3028 Javler Road P.O. Box 660248
Owego, NY 13827 Suite 300 6250 LBJ Freeway
607-751-5734 Fairfax, VA 22031 Dallas, TX 75266

703-573-7644 214-661-1000 x349

Mr. William J. Moran Mrs. Susan O'Neal Ms. Ellen Perry
Sterling Software Office Secretary of Defense IMS Inc.
211 N. Union Street WSIG (A&L) 2 Research Place
Suite 100 The Pentagon, Rm 2B322 Rockvllle, MD 20850 ? '<
Alexandria, VA 22015 Washington DC 20301 948-4790 x530
703-548-5566 202-697-00&1
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Mr. Gunther Sampson Mr. Gerry Shabe Jo Smith
Datageneral Corporation Martin Marietta Aerospace HO AFLC
1101 Market Street 103 Chesapeake Park Plaza Wright Patterosn AFB. OH
Philadelphia, PA 19107 Baltimore, MD 21220 513-257-3085
215-925-0404 301-682-1631

Mr. C. Lee Scarborough J. Sharen-Guivel Mr. Michael Smith
Westinghouse SRA Corporation Syscon Corp.
1111 SchillIng Road 2000 15th Street, North 1000 Thomas Jefferson NW
Hunt Valley, MD 21030 Arlington, VA 22201 Washington, DC 20007

703-558-7899 202-342-4146

Ms. Karen Scarry Mr. Bill Shaughnessy Mr. Tim Smith
Data General SRA International Data Corporation
7927 Jones Branch Drive 2000 15th Street, North 8000 Towers Crescent Drive
Suite 200 Arlington, VA 22201 Vienna, VA 22180
McLean, VA 22102 558-7869 703-893-0833
703-827-9630

Mr. C. W. Chuck Schade Mr. Juan Shealayno'sun Mr. Tom Smith
Allison Transmission Div PM CALS Datageneral Corporation
General Motors ATTN AS-PES-CA 1101 Market Street
P.O. Box 894 M-25 Ft. Monmouth, NJ 07703 Philadelphia, PA 19107
Indianapolis, IN 46206 201-544-2058 215-925-0404 _"
317-242-6559

Mr. Robert Schaffran Mr. B. G. Shepperd Mr. Joe Snyder -

DTNSRDC Rockwell International Snyder Engineering Inc.
Code 185, Bldg 17, Rm 222 3200 E. Renner Road Suite 910
Bethesda, MD 20084 Richardson, TX 75081 8133 Leesburg Pike
(202)227-1368 214-705-3478 Vienna, VA 22180

(703) 556-0720

Mr. James Scharen-Grivel Mr. Russell Shorey Mr. Jerry Sobieski
SRA Corporation Dir. WSIG UNISYS
2000 N. 15th Street Pentagon, Rm 28322 8008 Westpark Drive
Arlington, VA 22201 Washington, DC 20330 MS NH-B654
703-558-7878 202-697-0051 McLean, VA 22102

703-847-2454

Mr. R.L. Schroeder Mr. Tony Slevers Mr. Jerry SoltIs
UNISYS Slevers and Associates Data General
P.O. Box 64525 MS U2J28 6849 Old Dominion Drive 7927 Jones Branch Drive
St. Paul, MN 55164 McLean, VA 22101 Suite #200
612-456-2393 703-556-0880 McLean, VA 22102

703-734-3745

Mr. Ron Schuldt Mr. Robert Skelding Mr. Frank Spielman
Martin Marietta IBM National Bureau of Standards
P.O. Box 179 6600 Rockledge Dr. Bid? 225/A265
Denver, CO 80201 Bethesda, MO 20817 Galthersburg, MD 20899
303-971-9544 301/493-1291 (301)921-3491

Brenda Scruggs Mr. Jim Slater Mr. Louis Sportelli
Defense Logistics Agency FMC Corp IBM Federal Systems
DLA-SCT Room 4D592 1105 Coleman Ave. 6600 Rockledge Dr.
Cameron Station San Jose, CA 95108 Bethesda, MD 20817
Alexandria, VA 22304 408-289-3744
(703) 274-6793

Mr. Wm Seegel Mr. Brad Smith Ms. Judith Startzel I
Contel - Federal Systems National Bureau of Standards Vitro Corp.
12015 Lee Jackson Hwy Bidg 220/A353 14000 Georgia Ave.
Fairfax, VA 22033 Gal thersburg, MD 20899 Sliver Spring, MD 20906
703-359-7924 (301)921-3691 301-231-3237

Mr. Ron Severa Mr. Dennis P. Smith Mr. Dennis D. Steinauer %
Grumman Aircraft Systems Div. General Dynamics National Bureau of Standards r,,4
BO1-28 P.O. Box 748 Rm. A216, TECH
Bethpage, NY 11714 Fort Worth TX 76101 Galtnersburg, MD 20899
516-575-8883 817-882-5566 301-975-3359 MD 20899

2209.,= " -' ,'< 'i



-V %6 6 -

Brig. Gen Robert G. Stein Mr. Carmine Tarantino Mr. Joe VanCamp -
Defense Logistics Agency Eaton Corp. FMC Corporation
National University AlL Divlson 1105 Coleman Avenue
591 S. Sierra Ave. #48 47 Oser Avenue San Jose, CA
Solana Beach, CA 92075 Hauppauge, NY 11788 408-289-4656
619-563-7122 516-243-7418

Mr. David Stephenson Mr. Tim Tate Mr. Felix A. Vega
Computer Sciences Corp. AMSEc 1118 E. 46th Street
Defense Sys. 2121 Crystal Drive Long Beach, CA 90807 ""'
304 West Route 38, Box N Suite 607, Crystal Park 2 213-423-9031 .

Moorestown, NJ 08057 Arlington, VA 22202
609-234-1100 703-979-3322

Ms. Melinda Stetina COL Eugene Tattini Mr. Bob Ventimiglia
UNISYS HO AFSC/PLX GE
12010 Sunrise Valley Drive Andrews AFB, DC 20334 1285 Boston Ave., Bldg. 29EE
Reston, VA 22091 Brid eport, CT 06602 1 le
703-620-7903 203-382-2696 * .j

Mr. Andrew Stevens Mr. Ray Thompson Mr. Edward Vltalos
SYSCON Corporation Rockwell International HFCD Gould Electronics
1000 Thomas Jefferson St., NW 3200 E. Renner Rd. M/S 460-225 7474 Gieenway Center Drive
Suite 400 Richardson, TX 75081 Greenbelt, MD
Washington, DC 20007 214-705-3423 301-220-3538
342-8813 ,

Mr. H. B. Stormfeltz Mr. Richard Thomoson Flo Vryn
Northrop Aircraft Innovative Tech. UNISYS
1 Northrop Avenue 7927 Jones Branch Dr. 12010 Sunrise Valley Drive
Dept 8802 Mall Zone 76 McLean, VA 22102 Reston, VA 22091
Hawthorne, CA 90250 703-734-3000 703-620-7147
213-416-2846

Mr. Robert Storts Mr. Ernest D. Thorne Mr. John F. Wallace
HOUSAF Defense Data Mgmt Office IBM Federal Systems Division
HQUSAF/LEYM Skyline II Suite 1403 1301 Plccard Drive
Pentagon Falls Church, VA Rockville, MD 20850
Washington, DC 20330 703-756-2554 640-6001
697-1177

Mr. Anthony Stremic Ms. Carol Tierney Mr. Robert J. Wallace
Advanced Technology Inc. General Dynamics Computer Sciences Corporation
12001 Sunrise Valley Drive P. 0. Box 1804 6565 Arlington Blvd.
Reston, VA 22091 Land Systems Dlv. MC 212

Warren, MI 48090 Falls Church, VA 22046 h..,
313-362-8010 703-538-7755

Mr. Raymond Sullivan Ms. Kathy Tillotson Mr. Ronald Ward
GPO DPEX National Security Agency

4328 Windom Place, NW 9800 Savage Rd.
Washlngton, DC 20016 Attn: Y22
202-244-4317 Ft. Meade, MD 20755 -

301-688-6871

Mr. William Sweet Mr. Fremont Tittle Betsy Warne
The MT Company Control Data Corp. 5109 Leesburg Pike
2494 Route 547 4141 Colonel Glenn Highway Room 306
Lakehurst, NJ 08733 Suite 278 Falls Church, VA 22041
201-657-5600 Dayton, OH 45431

513-426-5805

Mr. Eugene Sydoriak Mr. Bert Trainer Mr. John E. Washburn
NAVSEA Code CEL-PAIC UnC IBM/FSD
Commander Naval Sea Sys. Comm 3211 Jermantown Road AN4/010-3
1921 Jefferson Davis Highway P.O. Box 10107 P.O. Box 1900
Arlington VA 20362 Fairfax, VA 22030 Boulder, CO 80302
202-692-1504 703-246-0699 303-924-6819

Dawn Tabor Bert Treynor Mr. Larry Watkins
NAVAIR ERC IBM - ,.

Washington, DC 20361 3211 Jeruantown Road 2400 Old Ivy Road e ,
Fairfax, VA 22030 Charlottesville, VA 22901
703-246-0200 804--977-2683
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Mr. Barry Watson Mr. Thomas Wright
liT Research Institute National Bureau of Standards
4600 Forbes Blvd. Gaithersbur . MO 20899
Lanham, MD 20706 301-921-3691 -. "
301-731-8894 fa
Mr. Thomas Weir Mr. George Wynkoop
National Archives Record Admin AFCSC/XRPA
National Archives Bldg. San Antonio, TX 78243
7th and Pennsylvania Ave., NW 512-925-2160
Washington, DC 20408202-521-1548
Mr. David Weisberg Mr. Charles YanjanIn
Auto-trol Technology Tektronix
12500 North Washington St. 700 Professinal Drive . ,
P. 0. Box 33815 P. 0. Box 6026 -_
Denver, CO 80233 Gairthersburg, MD 20877
303-452-4919 301-948-7151

Francis Wheeler Mr. Paul Yantchook
FAI Federal Aviation Admin.
5 Chock Cherry Road 800 Independence Avenue, SW
Rockville, MD 20850 AES-110
301-258-5130 Washington, DC 20591

202-267-9825

Mr. David Whitlock ..
IMS
Rockville, MD
948-4790

Mr. John G. Whittaker, Sr.
DLA Mgmt. Support Office
6301 Ittle River Turnpike
Beauregard Square .310 .. 9.
Alexandria, VA 22312
202-274-4210

Mr. Bob Willis
Ntl Computer Graphics Assn
2722 Merrilee Drive
Fairfax, VA 22031
703-698-9600

Mr. Sandy Winans
Intergraph Corp. ,
One Madison Industrial Park
Huntsville, AL 35807
205-772-6723

Mr. Charles Winfield
Defense Standard Program Off.
5203 Leesburg Pike
#1402
Fals Church, VA 22041
756-2340

Mr. Charles ingfield
4207 Corcoran Street
Alexandria, VA 22309

Ms. Andrea G. Wright •
USAF AFALC/ERL ,
Wright Patterson AFB, OH
454 3 . .;

513-255-3754
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