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PREFACE

This document contains the proceedings from the Defense Modeling and
Simulation Office (DMSO) Information/Data Base Task Group (I/DBTG) meetings
held at the Institute for Defense Analysis (IDA) during the week of February 14—
18, 1994. It also contains the notes from two previous DMSO I/DB Task Group
meetings held March 4-5, 1993 and July 28—-29, 1993 which were distributed to the
I/DB membership through surface and electronic mail.

The work described here was performed for the Defense Modeling and Simulation
Office as part of its initiative to strengthen the use of simulation and modeling
throughout DoD. RAND’s participation in this effort was performed for the
Director, Defense Modeling and Simulation Office within the Applied Science and
Technology Program of RAND’s National Defense Research Institute (NDRI), a
federally funded research and development center sponsored by the Office of the
Secretary of Defense and the Joint Staff.

This work should be of interest to those working in the areas of interoperability of
information systems, information resource management (IRM), data dictionary
systems, resource directories, data modeling and use of IDEF tools, complex data,
data verification, validation, and certification (VV&C), data quality, and
assessment of data management technology.
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SUMMARY

This document contains the proceedings from the Defense Modeling and
Simulation Office (DMSO) Information/Data Base (I/DB) Task Group meetings
held at the Institute for Defense Analysis (IDA) during the week of February 14—
18, 1994. It also contains the notes from two previous DMSO I/DB Task Group
meetings held March 4-5, 1993 and July 28-29, 1993 which were distributed to the
I/DB membership through surface and electronic mail.

The DMSO I/DB Task Group was formed in January 1992 from the Information
Technology and Data Base Technology working groups who met from August 1991
through December 1991 to perform technology assessments in support of the
DMSO Master Plan. The original task groups were mainly composed of
representatives from federally funded research and development centers
(FFRDCs). An earlier document, “Database Technology Activities and
Assessment for Defense Modeling and Simulation Office (DMSO) (August 1991 -
November 1992), RAND MR-130-ACQ, 1994, describes the activities from August
1991 — November 1992. This document describes the activities from November
1992 through February 1994.

The main and continuing purpose of the /DB Task Group is to address issues
affecting the interoperability, sharing, and reuse of databases and models
throughout the Modeling and Simulation (M&S) community. The DoD Corporate
Information Management (CIM) initiative continues to address many of the data
related needs of the M&S community but not all. It is important for the M&S
community to be aware of the data needs not being met by CIM and unlikely to be
met by commercial or other DoD means. These data needs should be addressed by
the M&S community. It is critical that the I/DB Task Group continue to monitor
CIM activities and help DMSO develop compatible M&S guidelines and procedures
whenever possible while pointing out possible incompatibilities with CIM.

The I/DB Task Group is currently co-chaired by Dr. Chien Huo from the
DISA/JIEO Center for Standards who is working with the DMSO to carry out
their data administration and standards program, and by Ms. Iris Kameny from
RAND who led the first Data Base Technology Working Group and has been
supporting DMSO since 1991 in their data related activities. Dr. Huo and Ms.
Kameny are working with CDR Gary Misch (DMSO) and with LTC Jerry
Wiedewitsch, the Deputy and Technical Director of DMSO.

The I/DB Task Group has grown from around a dozen members at its inception to
over 100 members today. It consists of people from the Services, Joint Staff, DoD
agencies, Intelligence Community, ARPA, NIST, NASA, OSD, FFRDCs, and
contractors working on government M&S programs. The I/DB Task Group meets
approximalely every four months (except for a meeting in the fall of 1993 which
was replaced by the first MORS Mini-Symposium on Simulation Data). The /DB
Task Group has created several Task Forces each of which has co-chairs who are
predominantly from the Services and the Joint Staff. The /DB specific Task
Forces meet more frequently as needed.
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Because of its size, the /DB Task Group has become more of an information
exchange forum for the data suppliers to the M&S community than an action
body. Members make requests for information mainly about data standards,
repositories, directories, data quality, complex data, etc. and the meeting agenda
is developed according to the expressed needs. In addition, /DB members and
others are invited to brief about their M&S projects, database environments and
centers to support M&S, and non-M&S oriented databases and systems used by the
M&S community. This exchange has been very helpful in getting different
organizations to know each other and work together toward exchanging and
reusing databases rather than developing redundant databases. Over the past
year, the I/DB community has begun to function as a community of people coming
together to solve common problems.

Accomplishments of the I/DB include:

— Developing the M&S Information System at DTIC and the I/DB portion
on an internet gopher server at RAND

— Development of initial data models and standards for a Database
Directory and a Model and Simulation Directory (each can be used as a
“standard” core by different organizations enabling sharing of directory
information across the M&S community)

— Carrying out an initial pilot study of modeling complex derived data
using the Army TRAC weapon performance data (e.g., probability hit,
kill) and sharing the lessons learned with the community

— Development of a methodology to build subject area information data
models through reverse engineering, and training organizations in
carrying out these activities utilizing IDEF modeling techniques (the
Joint Data Base Elements project)

— Supporting DMSO in becoming the delegated Functional Data
Administrator (FDAd) for the M&S functional area

— Currently developing a Data Administration Strategic Plan (DASP)

— Being instrumental in getting CIM to address complex data and derived
data in their new Defense Information Repository System data model

To expedite work in data related support for M&S, the I/DB Task Group has
started three Task Forces for accomplishing work in the areas of Complex Data,
Data Standards and Data Verification, Validation, and Certification (VV&C).
Each of these groups met for a day during the week of February 14-18. Specific
tasks being addressed are:

— Develop guidelines for data VV&C including definition of a certification
profile that will describe the quality of a dataset and create an audit trail
for derived and aggregated data
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— Develop a directory and guidelines and define responsibilities for
authoritative data sources and ways of identifying/specifying
authoritative sources. Define the roles of M&S data centers that receive
data from authoritative sources and prepare it for input to models

— Define and develop an M&S repository needed by DMSO to maintain
such objects as directories, data models, process models, data

standards, etc.

— Define and develop a taxonomy or index (e.g., keywords, phrases) to
support access to models, simulations, and databases for browsing and

reuse

— Develop a categorization of complex data types and a guideline as to how
to model and develop complex data standards that may require
extensions to the CIM data standardization process and the IDEF1X
methodology (where complex data includes derived data, rules, objects,
networks, images, voice, documents, etc.)

— Address the security threat resulting from the use of aggregation and
inference techniques applied to the large M&S data collections
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1. INTRODUCTION

PURPOSE

The purpose of this document is to provide the proceedings of the February 14-18
Defense Modeling and Simulation Office (DMSO) Information/Data Base (I/DB)
Task Group meeting to members, to provide information to people who wish to
participate in the I/DB Task Group, and those with an interest in data activities
related to modeling and simulation.

BACKGROUND

In 1991 the Deputy Secretary of Defense instituted a major new initiative to
strengthen the application of modeling and simulation (M&S) in the DoD. Its
purpose is to promote the effective and efficient use of M&S in joint education,
training and military operations, research and development, test and evaluation,
analysis, and production and logistics by: (1) establishing OSD cognizance and
facilitating coordination among DoD M&S activities; (2) promoting the use of
interoperability standards and protocols where appropriate; and (3) stimulating
joint use, high return on M&S investment. Achievement of these goals requires
the development and implementation of a DoD M&S policy, establishment of a
DoD-wide management structure to coordinate joint M&S activities and
requirements, and the formulation and implementation of a long range M&S joint
investment strategy.

A DoD Executive Council for Modeling and Simulation (EXCIMS) consisting of
DoD Component representatives was established as a board to advise the
USD(A&T) on M&S policy, initiatives, M&S standards, and investments for
improving current M&S capability and promising M&S advanced technologies.
The Defense Modeling and Simulation Office (DMSQO) was established to serve as
an executive secretariat for the EXCIMS and to provide a full-time focal point for
information concerning DoD M&S activities. The DMSO promulgates USD(A&T))
directed M&S policy, initiatives, and guidance to promote cooperation among DoD
Components to maximize M&S efficiency and effectiveness.

To carry out its functions and develop a master plan, the DMSO enlisted the help
of several Federally Funded Research and Development Centers (FFRDCs). A
number of functional and technology working groups were established to
determine the M&S needs and to evaluate the state-of-the-art with respect to those
needs. The functional groups are: education, training and military operations;
research and development; test and evaluation; analysis; and production and
logistics. The technical working groups are: experiments; architecture,
standards, and interoperability; methodology/applications; information;
networking; computers; software; graphics; databases; instrumentation;
behavior; and environment.




As a result of initial activities, the Information Technical Working Group (ITWG)
began to develop plans and design of a DMSO Information System to facilitate
coordination among DoD M&S activities. The Database Technology Working
Group (DBTWG) identified three efforts found critical to M&S needs: need for
directories, dictionaries, encyclopedias, and repositories to support timely and
cost effective access to, acquisition of, and validation of external and derived
databases; interoperability, data integrity and consistency across distributed
databases and simulations; and M&S community objective assessment of data
management products such as relational DBMSs. COL Jim Shiflett of DMSO,
asked that a special task group be formed from the ITWG and the DBTWG to
address the DMSO Information System in coordination with the first DBTWG
identified need for directories, dictionaries, etc. The DMSO /DB Task Group was
formed in January 1992 from the Information Technology and Data Base
Technology working groups. The document “Database Technology Activities and
Assessment for Defense Mcdeling and Simulation Office (DMSO) (August 1991—
—November 1992), RAND MR-130-ACQ, 1994 describes I'DB Task Group activities
from August 1991——November 1992. This document describes the activities
from November 1992 through February 1994.

THE I'DB TASK GROUP

The I/DB Task Group is currently co-chaired by Dr. Chien Huo from the
DISA/JIEO Center for Standards who is working with the DMSO to carry out
their data administration and standards program, and by Ms. Iris Kameny from
RAND who led th~ first Data Base Technology Working Group and has been
supporting DMSC since 1991 in their data related activities. Dr. Huo and Ms.
Kameny work with CDR Gary Misch (DMSO) and with LTC Jerry Wiedewitsch,
the Deputy and ™ chnical Director of DMSO.

The I/DB Task Group has grown from around a dozen members at its inception to
over 100 members today. It consists of people from the Services, Joint Staff, DoD
agencies, Intelligence Community, ARPA, NIST, NASA, OSD, FFRDCs, and
contractors working on government M&S programs. The I/DB Task Group meets
approximately every four months (except for a meeting in the fall of 1993 which
was replaced by the first MORS Mini-Symposium on Simulation Data). The I/DB
Task Group has created several Task Forces each of which has two or more co-
chairs who are predominantly from the Services and the Joint Staff. The /DB
specific Task Forces meet more frequently as needed.

Because of its size, the /DB Task Group has become more of an information
exchange forum for the data suppliers to the M&S community than an action
body. Members make requests for information mainly about data standards,
repositories, directories, data quality, complex data, etc. and the meeting agenda
is developed according to the expressed needs. In addition, /DB members and
others are invited to brief about their M&S projects, database environments and
centers to support M&S, and non-M&S oriented databases and systems used by the
M&S community. This exchange has been very helpful in getting different
organizations to know each other and work together toward exchanging and
reusing databases rather than developing redundant databases. Over the past




year, the I/DB community has begun to function as a community of people coming
together to solve common problems.

OBJECTIVES OF THE I'DB TASK GROUP

The broad objective of the DMSO I/DB Task Group is to support DMSO in
promoting the interoperability, sharing, and reuse of databases and models
throughout the Defense M&S community. To accomplish this goal requires data
and model administration policies, procedures, standards, and supporting tools
compatible with those of CIM and the Services. It also requires access to
information throughout the M&S community about what is happening as well as
information about tlie existence and availability of modeis and simulations and
the data they need. Of critical concern to the community is the quality of the
models and simulations as well as the data they use and generate.

Current Status In Meeting Objectives

The data administration objectives are being addressed through the recent
delegation of M&S functional area data administration responsibilities to DMSO.
DMSO is now the Functional Data Administrator (FDAd) for M&S and is
developing its first Data Administration Strategic Plan (DASP). More attention
will be paid by CIM to M&S data needs now that there is an acting M&S FDAJ.

Complex Data. One reason this has been an important accomplishment is
because the M&S community through the /DB has recognized the lack of
attention in the CIM community to data standards for scientific and technical
data. Much M&S data is not atomic single concept data addressed by the CIM
data standardization process (in accord with DoD 8320.1-M-1) but is complexly
derived (e.g., probability hit, kill), or structurally complex (e.g., a road network,
an object-oriented engineering view of a weapon system), or multimedia data
(e.g., images, graphics, voice), or conceptually complex (e.g., rules, operatioen
orders) data. An /DB task is to categorize complex data and develop better ways
to model and standardize it so it can be shared and reused within the M&S
community. Just recently, the I/DB has begun working with the CIM Defense
Information Repository System (DIRS) project which, at /DB recommendation, is
including complex and derived data in its data model. This project is addressing
future needs of DoD and offers an opportunity to get M&S data standards needs
included in future DoD standards.

Support for Data Standards. The Joint Data Element Interoperability (JDBF)
project sponsored by DMSO has developed a methodology (documented in &
Military Handbook) to build subject area information models through reverse
engineering of existing databases using IDEF1X tools. This is to be extended to
support the development of data standards. The JDBE project is available to M&S
data projects for IDEF training and help in developing their data models.

M&S Repository. The I/DB also has a repository group that will be determining
the structure and functions required for an M&S reposit ry to handle the
directories, data and process models, and data standards being developed by the
M&S community. Important questions about what should be maintained in the
repository include: Should the repository store and maintain sharable databases




and simulation models after projects are completed and there is no other place to
maintain them? Should DMSO support the maintenance of repositories by
Services and other organizations rather than at DMSO? How should different
repositories exchange information? Will the community need a directory system
of repositories and their wares? Of servar systems and their services? Should the
M&S Information System act as a server frontend to users to handle their
requests by searching other servers and repositories?

M&S Information System. The M&S Information System was developed to meet
the M&S community needs for access to information and it has become
operational over the past year. An I/DB portion of the system is maintained on an
internet gopher server at RAND.

Directories. One of the original M&S community requests (from all of the
functional working groups) was for directories to M&S databases and models and
simulations. This is being addressed. Data models for both directories have been
developed and are undergoing community consensus with plans for speedy
implementation. These directories, various M&S data centers and M&S program
reuse libraries need a taxonomy or index (e.g., key words or phrases) to enable
access to the stored objects and information in a user friendly way for browsing
and reuse. Another I/DB grou} is working on developing such a taxonomy which
will be available across the community.

Data Verification, Validation & Certification. The M&S community has
established guidelines for verification, validation, and accreditation (VV&A) of
M&S. The /DB community is in the process of developing guidelines for
verification, validation, and certification (VV&C) of data and will be working
closely with the VV&A Task Force. It will be defining a certification profile that
will describe the quality of a database including the types of verification and
validation tests performed on the data. The profile would be available to all the
potential M&S users of the database. It will enable them to understand what data
is contained in the database, its quality, and aid them in deciding if the quality is
sufficient for the task at hand. If the quality is insufficient, then the profile would
3id them in making cost/benefit decisions about achieving the data quality they
esire.

CIM has recently become interested in promoting data quality within the DoD.
The main difference between their data quality program and this I/DB effort
appears to be that they are engaged in establishing data quality standards within
DoD while the I/DB is trying to develop a way to describe the quality of a database
independent of a quality standard. Some M&S databases (e.g., intelligence force
assessments, futures) are by their nature incomplete, of variable probability of
belief, etc.—this is the type of information (as well as other kinds of data) that will
be captured in the profile.

Authoritative Data Sources. Where the data standards effort is dealing with the
creation and management of data about data (metadata) to enable data sharing, a
part of the VV&C task effort addresses the owners of the “real” data. They will be
developing a directory and guideline for authoritative sources of M&S data
including specifying what their responsibilities are to the rest of the M&S
community. Part of the task is to determine how authoritative sources will be




identified and selected. Another part of the task is to define the roles of the M&S
data centers that take data from sources and prepare it for input to a specific set of
models.

Database Security. An additional area of interest to the /DB community is the
potential security threat resulting from the use of aggregation and inference
techniques applied to the large M&S data collections as well as interest in multi-
level security.

ORGANIZATION AND STRUCTURE OF THIS DOCUMENT

This document contains the proceedings from the Defense Modeling and
Simulation Office (DMSO) Information/Data Base (I/DB) Task Group meetings
held at the Institute for Defense Analysis (IDA) during the week of February 14—
18, 1994. It also contains the notes from two previous DMSO I/DB Task Group
meetings held March 4-5, 1993 and July 28-29, 1993 which were distributed to the
I/DB membership through surface and electronic mail.

Section 1 contains the table of contents. The agenda and list of attendees for
each meeting can be found in the Section reporting on that meeting. -

Section 2 contains the highlights of the /DB Task Group meetings during
the week of February 14-18, 1994.

Section 3 contains notes for the main I/DB meeting held on February 16-17,
1994 which included an update on DMSO happenings, reports from other
organizations, data administration, standardization and modeling
activities, progress on the database and M&S directories, and reports from
various M&S projects. The briefing charts from the /DB meeting are in
Appendix A.

Section 4 contains notes for the Data VV&C Task Force Meeting held on
February 14, 1994. The briefing charts from this meeting are in Appendix
B.

Section 5 contains notes for the Data Standards Task Force Meeting held on
February 17, 1994. There were no briefing charts from this meeting.

Section 6 contains notes for the Complex Data Task Force Meeting held on
gebruary 18, 1994. The briefing charts from this meeting are in Appendix

Appendix D contains the notes from the 5th I/DB Workshop, held March 4—
5, 1993 at IDA. These notes were previously distributed by surface mail and
electronic mail.

Appendix E contains the notes from the 6th /DB Workshop, held July 28—
29, 1993 at IDA. These notes were previously distributed by surface mail
and electronic mail.




Appendix F contains an acronym list.
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2. UDB TASK GROUP MEETING HIGHLIGHTS
FEBRUARY 14-18, 1994.

This I/DB meeting was different from the previous ones in that we had Task Force
meetings on the days before and after the /'DB. The highlights of the /DB and the
new Task Force organizations are shown below.

DMSO Deputy Director Jerry Wiedewitsch stressed the importance of data related
efforts to the DMSO goal of promoting the efficient and effective use of M&S at the
Joint and DoD levels. About 50% of DMSO funding goes to the support of
databases, tools and methodologies and support for these areas is expected to
continue at the same rate. He thanked the I/DB community for their enthusiasm,
effort and support.

Howard Haeker (Army/TRAC) has taken responsibility for DIS data standards
which will include applying data standards across data used in models and
PDUs.

Jeff Wolfe (JIEO/CIM) discussed the Defense Information Repository System
(DIRS) project which, if accepted, will be a single logical repository incorporating
products from the four activities of functional process imprcvement, data
administration, software reuse, and software engineering. An important point
for I/DB is that he has incorporated the concept of complex data into his core data
model and has asked for I/DB help in reviewing the data model including
additional specificity of complex data. (The I/DB community shared its views on
complex data with Wolfe last year.) _

Mike Rybacki (Army Model and Simulation Management Office), on request,
brought Jim Glymph (Army data modeler) to clarify the Army position on data
standards with respect to how an M&S project could be responsive to AR25-9 and
DoD 8320.1-M-1 ssmultaneously. There is still an open issue of missing guidance
from JIEO/CIM as to the process to be followed by an M&S project in submitting
data standards proposals for nomination to the DoD DDRS. Specifically, whether
this should be done through the Component Data Administrator or through the
M&S Functional Data Administrator.

Jack Teller (DMA) shared DMA'’s initial step in developing a spatial IDEF1X data
model with JIEO/CIM support and their future plans. This addresses a critical
/DB recognized need for data standards for MC&G data and was on the Complex
Data Task Force list as a high priority pilot study. The Complex Data Task Force
will continue to track this work in detail.

The /DB community showed much interest in active review of the M&S directory
data model and IDA’s prototype implementation plans since many need their own
M&S directories and want to build them from a common data model. The next
review meeting should be held shortly.




There was much positive feédback to Chien Huo and Iris Kameny from /DB
members on the importance of the M&S project briefs. Knowing who is doing
what is leading to plans for data sharing and data exchange.

Duane Hufford (consultant for JIEO/CIM) presented a draft paper to the Complex
Data Task Force (CDTF) on complex data categorization and IDEF1X methods for
data modeling of complex data. Members of the CDTF will be reviewing the paper
and getting comments back to the author and Hufford has agreed to be a member

of the complex data categorization task.

HIGHLIGHTS OF NEW TASK FORCE MEETINGS

Three new Task Forces held meetings during the week of the main /DB meeting.
It was the second meeting for the Complex Data Task Force and the first meetings
for the Data Standards and VV&C Task Forces both of which resulted from the
November 1993 MORS SIMDAT working group recommendations.

The Data Verification, Validation, and Certification Task Force organized two
subgroups:

Guidelines for Data VV&C (co-chairs Bob Hartling (Navy) and Mark Ralston
(Army)): a major task will be to define a certification profile for a database that
will describe its data quality characteristics including verification and validation
methods used. The profile will be necessary for database certification.

Authoritative Data Sources and Data Centers (co-chairs Bill Dunn
(Army/AMSMO) and Mike Hopkins (CENTCOM)): will identify Component
authoritative M&S data sources, define their responsibilities to the M&S
community, and identify and define the roles of M&S data centers that get data
from authoritative sources and prepare data for input to models.

The Data Standards Task Force made specific assignments to several members
and identified several subgroups: Coordination of Standards Development, Peter
Valentine (Army/JDBE); Generic/Specific Data Models and Lessons Learned, Roy
Scrudder (Army/JDBE); Reuse Library Framework (RLF), Luci Haddad (Army
CCTT); Coordination of Data Standards Across and Within DoD, Luci Haddad
(Army CCTT); Data Model Interchange Standards, Jim Augins (consultant for
Navy ARMOR); Repository subgroup led by Jim Augins (consultant to Navy
ARMOR) and Peter Valentine (Army/JDBE); and Database Security subgroup led
by Mike Rybacki (Army/AMSMO) and Twyla Courtot (MITRE).

The Complex Data Task Force identified three subgroups:

Categorization of Complex Data (co-chairs Len Seligman (Mitre) and Pete
Valentine (Army/JDBE)): will start with several recent categorization attempts
including those offered in Duane Hufford's paper and the DMA data modeling
effort and try to feed input back to Jeff Wolfe’s DIRS project.

Pilot studies in Complex Data: UTSS, CCTT, CENTCOM, DIS (and keeping up
with DMA data modeling), Chien Huo will coordinate and JDBE will support. An




Army/TRAC pilot study was done in August 1993 and reported on at the /DB
main meeting.

Taxonomy/Indexes (co-chairs Dan Hogg (JS/J8) and Iris Kameny (RAND)) (a
subject area that is needed by the Repository subgroup and the database and M&S
directories as well): task is to develop indexes to be used for accessing information
about models and simulations and databases in DMSO directories as well as in
reuse libraries. Will try to build off any available Component indexes. This is an
important subject for M&S projects such as CCTT and UTSS as well as non-M&S
efforts.

FUTURE MEETINGS OF THE TASK FORCES/SUBGROUPS

March 22, 1994, Data VV&C Guidance Subgroup Meeting (at IDA Room 119).
Goals are: (1) finalized versions of the definitions for Data VV&C, (2) a proposal
for conducting joint Data VV&C, and (3) a compilation of tools and techniques for
ensuring/measuring data quality.

April 1, 1994, Data VV&C, Authoritative Data Sources and Data Center Subgroup
milestone: first cut to compile the Services and Joint Elements efforts to: (1)
provide agency names and responsibilities of the authorized (or perceived as
authorized) data sources as necessary according to mission functionality (e.g.,
terrain, weather), level of resolution (e.g., engagement, campaign, theater), and
customer/applications. What criteria constitute an authoritative source?; (2)
provide agency names and responsibilities of data centers along with the
customers and functionality they serve, (3) address sharing and reusing of data
between/among these data sources and centers, and (4) address responsibilities of
data customers.

April 6-7, Complex Data Categorization Subgroup meeting at IDA to get initial
consensus on complex data for input to Jeff Wolfe’'s DIRS data model.

April 19, 1994, VV&C Task Force Meeting at IDA (0800—01700)
April 20, 1994, Data Standards Task Force Meeting at IDA (0800—1700)
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3. /DB TASK GROUP MEETING NOTES

3.1 AGENDA
WEDNESDAY, FEBRUARY 16
UPDATE ON DMSO HAPPENINGS

0800-0830 Welcome and DMSO Update Including FY94 New Project

Starts: LTC Jerry Wiedewitsch
0830-0900 Overview on M&S Data Administration Achievements:Dr. Chien Huo
0900-0920 Report from M&S Data VV&C Task Group: Ms. Iris Kameny
0920-0940 Report from M&S Data Standards Task Group: Mr. Howard Haeker
0940-1000 Report from M&S Complex Data Task Group: Ms. Iris Kameny
1030-1100 Report on DMSO Standards Infrastructure Team: Dr. Bill Flanigan
1000-1030 BREAK

REPORTS FROM OTHER ORGANIZATIONS

1100-1130 Report from MORS SIMDAT Mini-Symposium and DIS Data

Standardization: Mr. Howard Haeker
1130-1200 Update from TECNET Information System for the Test and

Evaluation Community: Mr. George Hurlburt
1200-1300 LUNCH

DATA ADMINISTRATION, STANDARDIZATION AND MODELING ACTIVITIES

1300-1330
1330-1400
1400-1430
1430-1500
1500-1530
1530-1600

Update on DoD Data Model (including C2 Core Model): Mr. Phil Cykana
Defense Information Repository System (DIRS) Brief: Mr. Jeff Wolfe '
JIEO Update on C2 Data Modeling: Mr. Stan Plummer

Report on IDEF Users’ Group Meetings and Issues: Mr. Peter Valentine
BREAK

CCTT Data Standardization and Reuse: Ms. Luci Haddad

R




1600-1630
1630-1700

0930-1000
1000-1030
1030-1100

1100-1130
1130-1200
1200-1300
1300-1330

1330-1400
1400-1430
1430-1500
1500-1530
1530-1600
1600-1630
1630-1700
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Report on TADS Weapon Performance Data Modeling:Ms. Iris Kameny

Army Modeling and Simulation Management Office
Discussion on Data Standards: Mr. Mike Rybacki/Mr. Jim Glymph

THURSDAY, FEBRUARY 17
PROGRESS ON DIRECTORIES
Data Model for M&S Directory: Mr. Roy Scrudder
Security CONOPS for Intelligence Community Catalog: Dr. John Griffiths

Discussion of Next Steps for Database Directory and Model and
Simulation Directory Implementation: Dr. Mike Frame

PROJECT REPORTS
JMASS Briefing: Capt Bill Cashman
BREAK

Update on Universal Threat Slmu]ator System (UTSS)
Project: Mr. Mike Sarkovitz

Update on Naval Warfare Tactical Data Base: LCDR John Letaw

" DoD Project on Spatial Data Standardization: Dr. Jack Teller

LUNCH

AF Studies and Analysis Power Projection Data Base Project:
Mr. Stephen Boyd

Joint Data Base Elements Project: Mr. Steve Matsuura

Equipment Characteristics of Data Bases (CCTT): Mr. Rob Wright
Update on CENTCOM Conventional Database Project: Mr. Mike Hopkins
BREAK

Experiences in Using Project 2851 Data: Dr. Jed Marti

Navy ARMOR Project: Mr. Mike Dabose

Wrap-up: Dr. Chien Huo/Ms. Iris Kameny
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3.3 UPDATE OF DMSO HAPPENINGS

LTC Jerry Wiedewitsch, Deputy and Technical Director of DMSQ: Welcome and
DMSO Update

LTC Wiedewitsch discussed the four objectives of the EXCIMS investment
strategy for achieving the goal of promoting the efficient and effective use of M&S
at the Joint and DoD levels. The goals are to: (1) promulgate standards to promote
interoperability of the components of the M&S environment; (2) support
development of databases, tools, and methodologies for community-wide use; (3)
promote development of a communications infrastructure to support integration
of Joint M&S activities; and (4) facilitate community-wide coordination and
information sharing. The M&S infrastructure, as the foundation which will
enable and support meeting the DoD objectives, is composed of four categories:
policy and management, common structural definitions, common-use assets,
and community-wide services.

Jerry stressed the importance of data related efforts to the DMSO goal of promoting
the efficient and effective use of M&S at the Joint and DoD levels, as shown by the
FY94 Focused Call in the M&S Common System Support area. About 50% of DMSO
funding has gone to the support of databases, tools and methodologies and support
for these areas is expected to continue at the same rate. Jerry thanked the I/DB
community for their enthusiasm, effort and support.

Some important happenings in DMSO since the last /DB meeting in July
included: (1) DoDD 5000.59, Subject: Modeling and Simulation Management was
signed January 4, 1994 and is available through the M&S Information System; (2)
DMSO has been delegated the responsibility of the Functional Data Administrator
for Modeling and Simulation, and the key responsibility rests with Dr. Chien Huo
(supporting DMSO through DISA/JIEO/CFS); and (3) issuing of funds for the FY
94 projects has been put on hold temporarily awaiting DMSO investment guidance
from the EXCIMS. Dr. Anita Jones has said that DMSO has spent two years
developing consensus and standards by encouraging community “buy-in” and it is
now time to support the broader DoD concerns of readiness, infrastructure and
quality/value added. Dr. Deutsch has given authority to force conformance on
M&S data standards but the DMSO community is working hard on voluntary
concurrence.

There are four DMSO long term objectives: (1) seamlessly link live, constructive
and virtual simulations on demand to support operational readiness of forces, (2)
apply M&S more broadly and with increased validity throughout DoD, (3) Provide
authoritative representations with appropriate scalability, fidelity and
granularity, and (4) enable interoperability of M&S supporting technologies.
Jerry went into some detail on objective #3, which directly affects the /DB
community activities. The considerations for FY95 investment will be to: orient
on M&S objectives, verify infrastructure elements, use infrastructure as a
foundation, focus on larger DoD concerns, and ensure compliance with DoDD
5000.59. This call will be different from the previous ones, the schedule is not yet
determined, but DMSO will try to get it out by the March-April timeframe.
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The community has done well at bringing weapons systems into the simulations
but we now have to simulate at the people/person level (e.g., dismounted
combatants, special operations forces, etc.). We need to address the level of fidelity
needed with respect to requirements, doctrine, techniques and look at how we can
push the system technology to the individual warrior level. We need to be able to
rapidly generate terrain databases, and natural asset databases. We need pilot
programs in the complex data area.

Dr. Chien Huo: Report on M&S Data Administration Achievements

We have finally been successful in getting DDR&E to delegate responsibility to
DMSO to act as the Functional Data Administrator (FDAd) for Modeling and
Simulation. Dr. Chien will be carrying out this role and asks for support and
cooperation from the I/DB community. He plans to use the I/DB group to populate
task forces to address particular issues and problems, and to be responsive to the
DMSO focus calls.

The main data administration objectives are to promote the efficiency, validity and
interoperability of M&S development and to address the longer term DMSO
objective of providing authoritative representations, with appropriate scalability,
fidelity, and granularity. The key issues are in the areas of: data standardization;
data sharing, reuse and access; data verification, validation, and certification
(VV&C); life cycle management of data; and data security. Identified M&S
community needs/efforts are: complex data standards; M&S repository; Database
and M&S Directories; data VV&C; M&S taxonomy (for data/software reuse);
community use tool development; data security; and nomenclature and symbology
standards. The five main responsibilities of the M&S FDAd are to (1) implement a
M&S data administration infrastructure and to establish community consensus
on policies, procedures and standards; (2) address complex data standardization;
(3) establish an M&S repository and develop an M&S taxonomy, Database
Directory, and M&S Directory; (4) identify and promulgate data administration
methodology and tools; and (5) facilitate interchange of information and lessons
learned. Dr. Huo reviewed current project activities and efforts and discussed
ongoing DMSO supported data related projects many of which were reported on
later in the /DB program.

Ms. Iris Kameny: Report from the VV&C Task Force

Ms. Kameny reported on the results of the MORS SIMDAT Data VV&C Working
Group November 16—-18, 1993 and on the first meeting of the VV&C Task Force,
February 14th. The MORS Data VV&C working group had over 40 participants,
10 papers were presented, and long term goals of data VV&C and issues were
discussed. There were seven findings: (1) need for a VV&C group to address
area; (2) need for policy, procedures, and guidelines for data VV&C; (3) need
concise definition of terms; (4) VV&C needs to be addressed with strong
interaction between analysis needs, model and data; (5) need to collect VV&C cost
and cost benefit data; (6) there are automation tools to help with VV&C; and (7)
data VV&C needs to deal with two types of databases, generic (e.g., DMA, DIA)
and M&S supportive (TADS, CENTCOM CFDB). The seven findings were
combined into three recommendations: (1) DMSO pursue establishment of an
effort to further address these issues; (2) need for DoD to develop policy,
procedures and guidelines for data VV&C management processes applied to data
sources and data centers to enhance affordability, efficiency, and data
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consistency; and (3) define Data VV&C terms and promulgate to MORS
community. The first recommendation was carried out by DMSO’s establishment
of the Data VV&C Task Force that will be addressing recommendations 2 and 3.
The first meeting of the VV&C TF on February 14, 1993 continued the issue
discussion particularly of a certification profile describing the quality of a dataset
and definitions for the terms “verification,” “validation” and “certification.” Two
subgroups were formed: Guidelines for Data VV&C (co-chairs Bob Ha.tling
(Navy) and Mark Ralston (Army)), and Authoritative Data Sources and Data
Centers (co-chairs Bill Dunn (Army/AMSMO) and Mike Hopkins (CENTCOM)).
The report of the first VV&C Task Force meeting is given in Section 4 of this
report.

Mr. Howard Haeker: Report from M&S Data Standards Task Force

Mr. Haeker gave this report for Ms. Twyla Courtot who led the MORS SIMDAT
Data Standards Working Group and the DMSO Data Standards Task Force which
met for the first time on February 15, 1994. The overarching issues from the
MORS SIMDAT meeting were: life cycle of standards, standards’ enforcement,
and information about standards. Standards begin with a need, they continue by
people conforming and using them, and they get extended by usage/products that
add value to the standard which over time results in extension to the standard.
The point is that standards should be regarded as extensible and evolutionary,
changing over time. Before CIM, there was no strict enforcement of standards
rather the use was incentivized by cost savings through interoperability and
reuse. There is a question whether this can work or if strict enforcement may be
needed. More information is needed by the M&S community about: what
standards are being developed, de facto and official; the availability of tools,
products and methods supporting various standards; and the M&S community
needs and priorities for standards. The MORS SIMDAT working group
recommendation was that a standards group be formed and this recommendation
was carried out by formation of the DMSO Data Standards Task Force.

The Data Standards Task Force made specific assignments to several members
and identified a repository subgroup: Coordination of Standards Development,
Peter Valentine (Army/JDBE); Generic/Specific Data Models and Lessons
Learned, Roy Scrudder (Army/JDBE); Reuse Library Framework (RLF), Luci
Haddad (Army CCTT); Coordination of Data Standards Across and Within DoD,
Luci Haddad (Army CCTT); Data Model Interchange Standards, Jim Augins
(consultant for Navy ARMOR); Repository subgroup led by Jim Augins
(consultant to Navy ARMOR); and Database security subgroup led by Mike
Rybacki (Army/AMSMO) and Twyla Courtot (MITRE).

Ms. Iris Kameny: Report from the M&S Complex Data Task Force

Ms. Kameny reported on the results of the MORS SIMDAT Complex Data
Working Group November 16-18, 1993 (led by Mr. Roy Reiss) and on the first
meeting of the Complex Data Task Force, October 28, 1993 (led by Ms. Iris
Kameny). Activities having to do with complex data include:

May 1993: meeting at AMSMO
August 1993: pilot study TRAC weapon performance data model
October 1993: first meeting of Complex Data Task Force

November 1993: MORS working group on Complex Data
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February 1993: second meeting of Complex Data Task Force

The definition of “complex data’ from the MORS Complex Data WG: “complex
data is data which contains inherent embedded information.”

The long term goals of the Complex Data Task Force (CDTF), are to categorize
complex data types, and to develop a guideline to data modeling and
standardization of complex data types for the M&S community. In the near term,
several activities are being conducted: (1) a subgroup was formed to address
categorization of complex data co-chaired by Len Seligman (Mitre) and Pete
Valentine (Army/JDBE)); (2) a subgroup to deal with pilot studies in complex data
was formed of representatives from UTSS, CCTT, CENTCOM, DIS, and DMA
efforts with Chien Huo coordinating and JDBE supporting; (3) a subgroup was
formed to look at taxonomy/index issues co-chaired by Dan Hogg (JS/J8) and Iris
Kameny (RAND)); and (4) coordination with CIM is ongoing with the
participation of several CIM people.

Dr. Bill Flanagan: Report on DMSO Standards Infrastructure Team

In the spring of 1993, COL Ed Fitzsimmons, Director of DMSO, chartered ten
Infrastructure Task Force (ITF) teams (in addition to the I/DB): architecture,
behavioral representation (automated forces), C31 M&S interfaces, DIS testbeds,
information clearing house for M&S, instrumentation, networks, security,
standards, and VV&A. ITF missions were to: identify unaddressed
infrastructure needs that cut across the M&S community; identify shortfalls and
0§portulnities; and recommend products/ processes/proposals to meet the
shortfalls.

Bill Flanigan (DISA/JIEO/CFS) and Marv Hammond (IDA) are co-leaders of the
Standards Infrastructure Task Force Team (SIT). The SIT vision taken from
DoDD 5000.59 is “To facilitate the identification, establishment, acceptance, and
implementation of standards, protocols, and other appropriate mechanisms to
promote efficient and effective interoperability, open systems, and the reusability
of hardware, software, and data for applications of M&S. These standards,
protocols, and other mechanisms will be consistent with and build upon current
national, federal, DoD-wide, and, where practical, international standards.” The
SIT purpose is to provide: (1) a focal point for guidance/leadership for standards to
DMSO and the broader M&S community; (2) build consensus and pro-actively
foster cost reduction through defense conversion and dual use, migration to
vendor-neutral open systems, and promotion of cultural change to DIS and
related environments; (3) publish periodic assessments and studies; and (4) evolve
a “national planner’s” point of view from a “city planner’s” point of view. The SIT
membership is extensive, consisting of representatives from defense agencies,
other federal departments, FFRDCs, intelligence agencies, joint staff,
manufacturing associations, medical community, NASA, etc.

Issues and shortfalls (more fully described in SIT Report 01-94 available through
the M&S Information System) includes: lack of availability of standard processes
and models for “complex” data and “objects”; lack of software reuse and repository
access; uncoordinated standards development/use within and between DoD and
federal components; most M&S documentation is nonstandard/informal/non-
existent; existing standards lag behind time frame needs of M&S community; and
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proliferation of nonstandard/non-interoperable M&S information systems across
DoD and federal components.

The Standards Infrastructure Task Force Team (SIT) recommendations to DMSO
include: investigate lower-cost alternatives to standardizing M&S data
types/models; identify/reduce/eliminate non-standard, redundant data/object
activities; formally adopt a standards’ framework (suggested DoD Technical
Architecture Framework for Information Management (TAFIM)); ensure DoD
interests are represented in all appropriate nongovernment standards bodies;
provide automated, expert system to generate hardware and software
standards/standardization profiles for program managers; and counter
heterogeneous information system proliferation by promoting seamless
interoperability. Latest version of the TAFIM is dated 22 June 1993 and is
available through the Defense Technical Information Center (DTIC). For now, if
anyone needs a standards profile, Flanagan said the DISA/JIEQ/CFS has one
available. He stressed that we need a way to automate standardization, a way to
“COTS” your requirements, possibly an interactive question and answer process.

The SIT visionary, high level road map for M&S is being reviewed now. A review
of standards activities and issues involving DMSO projects funded in FY94 is also
being done, and SIT is furnishing standards language for DMSO’s FY 1994-1995
infrastructure RFPs.

Twyla Courtot (MITRE) is a member of the SIT and can report /DB activities to
the SIT and report back to the I/DB about SIT activities.

Questions and Answers:
- There seems to be two VV&A groups, the M&S VV&A WG and the Infrastructure

VV&A Team.

For investigating lower-cost alternatives to standards for M&S data types, it was
suggested that the SIT come to the data source people within the I/DB.

A question was asked about what the SIT wanted to get from the I/DB (a wall or a
city)? (I wasn’t clear on the answer) It seemed to have something to do with things
that were not in the Component’s rice bowls.

Flanagan said the SIT will have two tiers of members: core members and subject
matter experts that will be invited to participant on an as-needed basis.

3.4 REPORTS FROM OTHER ORGANIZATIONS

Mr. Howard Haeker: Report from MORS SIMDAT Mini-Symposium and DIS
Data Standardization

The MORS SIMDAT Mini-Symposium (November 16-18, 1993) was chaired by
Michael Bauman (TRAC) and the technical program chair was Howard Haeker
(TRAC). There were 178 attendees, 109 were government and 69 were from
industry and academia. Plenary speakers were: Mr. Walter Hollis (DUSA(OR)),
Ms. Belkis Leong-Hong (CIM, DISA), LTC Jerry Wiedewitsch (DMSO), and Mr.
Ed Fitzsimmons, Office of Science and Technology. There were six working
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groups: VV&C, Tools and Techniques, Complex Data, Standards, Research, and
Data Suppliers as well as a Synthesis Group.

Overarching issues from the Synthesis Group were mainly in the areas of
standards and VV&C, with recommendations to form new groups in both areas
and questions as to who pays for activities in both of these areas, and how do we
keep up with what is going on? how do we or should we define data? how do we
‘tag’ data to indicate quality, meaning, source, etc.? Other recommendations:
develop a data source catalog that identifies “subject matter experts”; develop a
standard taxonomy for categorization of data; develop standard nomenclature for
forces and equipment; respond to increased need for accurate and accessible
unclassified data; support a M&S bulletin board for information sharing;
prioritize standardization efforts using importance/priority of individual models
and simulations as a guide.

DIS Data Standards: The vision is of synthetic theaters of operations shared and
simultaneously operated on by the Army, sister Services, and the defense
community. The M&S standards foundation consists of: data element standards,
communication standards, standard services (e.g., data centers), physical and
algorithm standards, all form basis for different M&S which are then linked to
form DIS. DIS data standards will allow for more efficiency and stronger V&V
but there are concerns with standards having a life cycle——standards may be
based on past practices, use may institutionalize out-dated processes and may
stifle creativity that would lead to improved results. In spite of this, standards are
the foundation for common capabilities and interoperability in DIS. A library of
standard items such as terrain, nomenclatures, icons, approved data,
algorithms, and subroutines are critical to all phases of warfare, VV&A,
computer generated forces, accurate terrain and environmental effects, etc.

Overview of data standards includes efforts in areas of: (1) dictionary/directory
(AR 25-9, DoDD 8320, DDRS); (2) interoperability standards (IEEE 1278 PDU
standards, NATO STANAG 4482); (3) common nomenclature (long names, short
names, US, DIA, TRAC/AMSAA/STRICOM); (4) expanded DBMS for data
providers (atmospheric aerosols and optics at Battlefield Environmental
Directorate (BED), global electro-optical environmental matrix, weather library at
BED, AMSAA); (5) center data systems (OASIS, J-MASS, UTSS, Extended Air
Defense Test Bed, MIIDS, CFDB/MSDS, TADS); (6) information sharing
(MOSAIC Army, CCTT data library, TWSTIAC, DMSO); and (7) education (DIS,
MORS, AUSA, I/'DB).

Mr. George Hurlburt: Update from TECNET Information System for the Test and
Evaluation Community

TECNET has had a ten year evolution. The key 1993 research initiatives are:
database evolution, query/search capability, and attention to a multi-level secure
system. George went through the evolution of TECNET from 1983-1993 ending
with the current configuration of an unclassified TECNET on a Sun 670 serving
users over the DDN/INTERNET and direct dial-in, and a secret system high
TECNET on a Sun SPARC-10 system connected through DSNET and also
servicing STU III dial-in users. He went over TECNET management showing the
makeup of the TECNET steering committee. The 1993 nearterm developments
include cursor driven database access, combined Test and Evaluation resource
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databases, improved repository and enhanced facsimile. Work in progress
includes hypersearch, gopher/WAIS/World-Wide-Web and windows interface.
Longer term developments include groupware and PC based mail interface.

The TECNET databases that have data elements standardized into a common data
dictionary controlled by the Range Commanders’ Council are: ARRIIPS,
TESTFACS, T&E Assets, Range Schedules, OTECC, LRPS, and MSTIRC.
TECNET is developing an integrated database called the Joint Test Asset Database
(JTAD) through rapid prototyping. This will be based on data elements from
ATRIS, TESTFACS, and Test and Evaluation Assets databases. During 1992 -1993
they were developing an IDEF1X data model for data elements from the common
data dictionary. They were also using IDEF0Q during 1993 to develop a process
model of how the JTAD group of data managers and users will function utilizing
JTAD data. They will then do a functional mockup based on the IDEFQ and
IDEF1X models to arrive at a technical specification for the JTAD by 1994 and use
that to arrive at a full scale networked relational database JTAD by 1995.

George showed the Test Resource relationships of DMSO M&S to environmental
impact data, reliance data, and threats and threat simulations and those
relationships to the Test Resource Description which also gets data from Resource
Utilization, Financial Tracking and Execution, and Resource Investment and
Execution databases. He also showed the planned TECNET secure information
base that will consist of EVADE (ECM database), TIDES (threat and threat
simulations), and a Common TECNET Interface containing a hierarchical
keyword search for access to the various collections. TIDES will contain threat
data and models and simulations from EWIR, NERF, NID, Constant Webb,
TEARS and INNET, and TECNET wants to add data from AJTSH, STARS, EPL
and the DIA Handbook. It will reside under Oracle on a Sun SPARC 10.

Currently, TECNET I-CASE tools consist of IDEF0 and IDEF1X, and relational
DBMSs (e.g., Oracle) accessed through SQL containing data or pointing to data in
JTAD, TIDES, TEXIS, etc. They are thinking of using an Object-Oriented DBMS
to manage complex data including M&S, visuals, and raw data. Also TECNET
uses the internet (gopher, WAIS, WWW) for handling/accessing textual data
such as reports and abstracts. In the future they are anticipating a subject
matter knowledge base supported by “drones” who would search tightly coupled
relational databases, complex data and textual data.

The TECNET vision for MLS is to systematically migrate existing TECNET
resources to create a standards compliant, multi-level secure communications
and processing capability which links DoD test and evaluation entities to a shared
but controlled user community information resource. They are working with
NSA to accomplish this. They will be performing TECNET secure experiments
with a 1996 objective of supporting email, file transfer, news, bulletin board and
databases over multi-level systems through DSNET.

Included in the appendix is a short paper titled “TECNET: Evolution, Capability
and Research and Development Initiatives” and a copy of the TECNET newsletter
“TecNet Inform” that describes the new TECNET menu system.
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3.5 DATA ADMIN, STANDARDIZATION, AND MODELING ACTIVITIES

Mr. Phil Cykana: Update on DoD Strategic Data Model

The DoD strategic data model represents the view of senior officials within the
DoD about what is important to the DoD. Its purpose is to provide a standard
framework, single data model, single starting point, single data architecture, for
identifying improvement opportunities; anticipating impact of management,
process, and technology; and to provide initial set of prime words to use in data
standardization. It was released for comment 22 March 1993. As of September
1993, there were many responses (157) mainly to add entities, change
relationships and change definitions. They held working sessions with C2, DMA,
Acquisition, and CALS. An outcome was to develop the C2 core model from the
battlefield generic hub model developed for NATO and integrate it with the DoD
strategic data model. The DoD strategic data model is relatively stable and is a
mechanism supporting Enterprise, mission and functional area integration. The
DoD Data Model will be a collection of integrated functional area and component
data models developed in accord with the DoD 8320.1 series.

At their integration/reconciliation sessions they made observations about the
differences in “information about” vs “content of” and the differences in strategic
data model vs functional area data model vs model for data element
standardization. Cykana showed a picture of the original model before changes
and then the proposed update which included changing “land” to “real estate” and
adding “action” from the C2 core model. The model will be extended to include
enumerated domains. He showed several examples of using the DoD Strategic
Data Model to show a functional area view. In discussing the functional view of a
document he discussed distinguishing document content from the information
about a document and information about the structured content of a document.

Cykana said that when we see Duane Hufford’s models, they will be at the entity
level and not the instance level. He is interested in recommendations and
comments about entities vs instance data, and meta data vs data. This addresses
the concept that one person’s entities may be another person’s instances. For
example at high resolution, an entity may be a specific type of tank (e.g., M1A1)
with instances being individual tanks while at lower resolution the entity may be
a generic tank and the instances specific types of tanks.

Question: as to how the /DB members can get hold of the latest DoD Strategic
Data Model documents. Answer: through DTIC, phone 1-800-225-3842. Ask for
the DoD Enterprise Model (which is updated every six months).

Mr. Jeff Wolfe: Defense Information Repository System (DIRS)

Key concepts for the DIRS project is (1) single logical repository, (2) common meta
model (core data model for Information Management(IM) and standard data
elements for IM community); (3) information assets are related, managed and
controlled; and (4) addresses migration strategy. Purpose of the DIRS project is to
.develop the requirements for a DoD information repository to serve four major
activities: Functional Process Improvement (FPI), Data Administration (DA),
Software Reuse (SR), and Software Engineering (SE) all of which require policies,
procedures, repository, and standards and need program interoperability and
data sharing as well as support for process improvement.
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Many organizations are participating in the DIRS Project including the four CIM
activities, DISA, DoD Components and NIST and there are many areas of
expertise that have contributed including M&S with its complex data
requirement. They did a number of as-is studies including the Interim IDEF
repository, DDRS, Automated Resource Management System, DSRS, and others
and even reverse engineered existing repositories to get data items. The DIRS
requirements analysis consists of an as-is analysis producing process and data
models, a to-be analysis to define the repository meta model and a requirements
definition to get a repository functional description

The to-be analysis has produced a fully attributed meta model that supports a data
administration view of logical, internal and external data models. Wolfe showed
us a viewgraph of the to-be data model containing example categories of the
information assets (e.g., functional-activity-model, conceptual-data-model, data-
entity) and a model of the management information assets (e.g., security-
classification, authoritative-document, functional-area).

Wolfe said that naming should fall out of the model without needing to specify any
of the conventions put forth by CIM (note: /DB may want to explore this further).
He estimates that there are close to 200 entities they will want to control and
manage, of which about 22-23 are information assets. For each asset they will
want to maintain a history, life cycle, facets (taxonomy, search key), etc. They
will be entering their data model into the CIM data approval process. In the
technical analysis phase, they did a COTS study of repository tools (I/DB would
like to get a copy of this report). They also did a technical assessment of
implementation alternatives for the repository such as distributed vs centralized
vs client-server and costed these out.

Question as to when the repository will be available. They are in the requirements
phase, are doing a functional description and meta model and are comparing
performance requirements to FIPS 156 for flexibility, extensibility and vendor
independence. They want NIST to review their requirements analysis in light of
the standards community.

Question about others reviewing their metamodel: they will try to get a copy to
Chien Huo and he will make it available to the /DB community. One can also get
training material from Stan Plummer.

Mr. Stan Plummer: JIEO Update on C2 Data Modeling

The C2 Functional Data Administrator’s mission is to achieve a fully
interoperable C2 environment through an effective data standards program,
develop data standards and data models for C2 projects, and to develop C2 FDAd
policies and procedures, and planning, analysis, modeling, configuration
management, storage, retrieval, validation and documentation of data. Under
MCEB guidance: In July 1993 they published the C2 core data model and
developed C2 Interim Data Elements; and in January 1994 established the Global
Command and Control System (GCCS) as the conceptual migration system for
theater level C2; and established data standards and common operating
environment (COE) as key to integration. In support of GCCS they have produced
IDEF1X data models for C2 Core, fire support, joint air operations, and SOCOM;
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and JUDI data elements as common “interlingua” for Component systems.
Products available to the C2 community are: C2 core data model and extensions
and C2 portion of DoD data element standards “starter set”. This consists of 1300
interim data elements that haven’t been approved: 200 belong to JUDI, and the
rest are previous data elements from JOPES and the Army. No later than March
1, they will submit C2 core data model entities/prime words and developmental
and candidate DEs to result in standard data elements (SDEs). By Feb. 16 had
submitted 109 entities and had 8 approved prime words, and submitted 297 data
elements and had 5 approved and 8 as candidates. It is taking about 3 weeks from
submitting the proposal to CIM until CIM enters these as candidate DEs and then
a month longer to be approved as SDEs. There is no proposal package yet for the
1300 starter set. They are improving the way they prepare proposal packages for
submission. The DISA guidance has been to submit the proposal package and
then proceed with development keeping track of changes to the DEs as they are
accepted/rejected by DISA. The proposal package for the fire support model will
be submitted by April 1994, the SOCOM package by 3rd quarter FY94, and fully
attributed model for joint air operations in FY94. In Dec 93 they loaded the joint
air operations model into the Interim IDEF model repository, and in Jan 94
submitted the C2 core data model to the repository.

Peter Valentine: Report on IDEF Users’ Group Meetings and Issues

The Last IDEF1X meeting was held in Salt Lake City November 1993. The IDEF
FIPS were published December 21, 1993: FIPS PUB 183 - IDEF0 Process
Modeling, and FIPS PUB 184 -~ IDEF1X Information Modeling. The draft IDL for
IDEFO0 was compieted and the meta-model sub-group was closed.

A new IEEE IDEF1X Working Group 1320.2 was formed mainly with industry
members committed to updating products. Some issues to be addressed include:
meta-model; relationship of IDEF1X to Zachman Framework and other
frameworks; extensions to IDEF1X language: object identity and object
orientation, “fixes” to language peculiarities, expanding domains to abstract data
typing, DBMS independent language for expressing complex rules and methods;
and use of SML as Interchange Language. SML is being used by many vendor
tools. Bruce Rosen suggested use of ASN.1 (abstract syntax notation. 1) but
vendors felt they had an investment in SML and didn’t want to change. The next
IEEE IDEF1X WG 1320.2 will be held in Seattle March 3-5 and Pete will be
attending. The items to be discussed include: change management,
formalization, extensions, meta-model, and user manual. They will also be
looking at a certification test for IDEF1X tools, deadline is September 1994.

Luci Haddad: CCTT Data Standardization and Reuse

They have taken the four DISA/CIM initiatives (Functional Process
Improvement, Data Administration, Software Reuse, and Software Engineering)
and tried to implement them at the Army Component level. Three of the CCTT
systems use data from other sources that had different nomenclatures so they
have used TRAC (Howard Haeker’s) standard nomenclature. They have
narrowed the scope of the data model to the M1A1 tank and will just provide the
developers’ data requirements using the TRAC data model. When they develop
data models and standards, they first search for occurrence in an authoritative
source (e.g, DDRS, ADDS).
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Luci commented on their previous approach to data standardization which was
based on Army Regulation 25-9. It consisted of researching data, modeling and
developing data elements, submitting data elements to the PM-CATT data
administrator, submitting PM-CATT approved data elements via batch to the
ADD, and tracking data elements through final approval. The problem is the
directive to use DoDD 8320.1-M-1 rather than AR 25-9. There are differences
between them in data element naming conventions and in the metadata used to
describe the data elements. In July 1993, Erwin Atzinger’s memo to use ADD
standards was modified to say that the Army was migrating to DoDD 8320.1-M-1,
and on 4 Jan 94, DoDD 5000.59, DoD M&S Management required that data and
data administration for DoD M&S applications conform to policies and procedures
specified in DoDD 8320.1. CCTT intends to follow DoDD 8320.1.

In the research world taey have found an effort called the domain analysis study
of software systems and have been talking to UNISYS about their STARS initiative
for reuse in a domain specific area. They would use IDEF0 to model the software
process. They are researching this approach now and are looking at domain
analysis tools. One reuse problem with M&S data is that often when you acquire
outside source data for M&S, there is a need to convert it in some way using
algorithms. These algorithms really need to be stored and reused with the data.

Ms. Iris Kameny: Report on TADS Weapon Performance Data Modeling
Objectives of the pilot study: (1) to produce a data model of five weapon
performance areas: target acquisition, direct fire, artillery, mines, and weather;
(2) produce a naming scheme for entities and data elements to be integrable with
the CIM Enterprise and C2 Core data models; (3) develop 8320.1-M-1 descriptions
of the data elements; and (4) report to /DB task group on lessons learned. Only
tasks 1 and 4 were carried out by the pilot study; TRAC did (2) and (3) itself except
that the data element standards were submitted to the AMSMO for submission
into the ADDs process, and then to be submitted to the DoD process.

The briefing included reasons for selection of TADS for the pilot study, approach
to the study, equipment used, procedures, some statistics for the five areas (i.e., 13
independent entities, 29 associative entities and 6 categories) and lessons learned.
TADS related lessons learned included: benefited from TADS experience with
RDBMS; started anew with naming; needed experts at all sessions; estimated
data modeling took 50% of total effort; TADS not impressed with use of IDEF1X to
help them better understand their data or affect future data structures; suggest
being careful to distinguish between “data model” and “model” during process;
and foresee big PR problem in selling data modeling.

DoD related lessons learned: need for standard data models in infrastructure areas;
problems using associative entities for modeling complexly derived data; lack of DoD
taxonomy of meaningful entities/prime words; issues with naming of data elements
(names can become very long and not meaningful and entity names are overloaded
by using them both as unique identifiers and for providing taxonomy); overloading
use of IDEF1X (logical modeling/ user understandability and also for generating
normalized models); overloading associative entities; need for DoD guideline for
naming of associative entities using names of participating entities; and need better
way of identifying special types of relationships like part-whole and recursion.
Lessons learned with relation to IDEF1X and ERwin/ERX tool: use of the tool made
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time in sessions more effective and enforced language rules but the tool lacks the
ability to represent cardinality ranges and was restrictive in not allowing the
naming of foreign keys by concatenating the originating entity name to help explain
key migration. The group suggested projection of the tool to a large screen would be
better than using the tool on a workstation with the group developing the data model
on an automated white board.

Mr. Mike Rybacki and Mr. Jim Glymph: Army Modeling and Simulation
Management Office Discussion on Data Standards

The advantage of the way the Army maintains standards is that it looks across
functional areas. The Army has Infrma ~ )n Classes (IC) and each is headed by
an Information Class Proponent (It . An Army project/system submits data
elements for standardization to its 1. 2 which is responsible for building its ICP
functional data model and submitting it to the Army Information Systems
Command which integrates all Army functional models into the Army data
model. The Army data model will be integrated into the DoD Enterprise Data
model when the Army data modelers transition to JIEQ/CIM in the near future.
There are data standardization concerns with three incompatible standards:
Army AR 25-9, DoD 8320.1-M-1, and IEEE 1278 for DIS PDUs.

The key technical challenges are: data model abstraction and partitioning,
reconciliation of divergent data sharing strategies, and complex, complicated,
derived data. In summary: data standardization is essential for information
system interoperability; data standardization can save money through reuse of
data models and data elements; the Army Data Model could serve as a core for a
detailed enterprise data model with DoD-wide applicability; and we must meet
several technical challenges to keep the program viable in the future.

Jim Glymph: differences between DoD and Army standards are small, class
words are different, there is a difference in qualifiers in naming (e.g., Army
would include weight units), and the differences in metadata elements seems
greater than it is since some of the Army metadata elements are not used based
on current priorities, etc. There are already 1500 entries in the Army Data
Dictionary as compared to two or three in the DDRS. The ADD team has a backlog
of fifty Army functional area data models waiting to be integrated into the Army
data model. The Army has four years experience in doing data modeling. Soon
ISdelill transition its data modeling staff of 38 to DISA to work on the DoD data
model.

3.6 PROGRESS ON DIRECTORIES

Mr. Roy Scrudder: Data Model for M&S Directory

This effort started as an update of SSDC’s Analytical Tool Box with DMSO support
to develop a DoD standard data model for an M&S directory. The Joint Data Base
Elements (JDBE) Project provided training, review and consulting and IDA will
provide prototype implementation. The M&S directory information sources
included: the Army MOSAIC system, J8 Catalog of Wargaming and Military
Simulation Models, Navy SMART Program, SSDC Analytical Tool Box, and CNA
Survey for DMSO I/DB. Activities included: a draft data model developed by
COLSA; model review by DMSO, SSDC, AMSMO, DIA/MISIC, SMART and
JDBE; and model update by JDBE to reflect review comments. The M&S
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taxonomy was to be supported by SSDC and DMSO but was not, and so it includes
only the rudimentary facets of: purpose, application area, level modeled, domain,
scope of conflict. The follow-on objectives are to: integrate the M&S Directory and
Data Base Directory Data Models; complete the M&S Directory taxonomy and
domain information; add DISA/CIM-compliant naming; submit integrated data
model as an extension to the DoD data model; submit candidate standard data
elements; and develop prototype M&S Directory and Data Base Directory.

Roy went over the entity-relationship model and several people expressed interest
in using the model and attending the next session to review the model (hopefully
the final time around).

Question: Is this an adequate data model to describe object-oriented models that
are federated? Answer: You can state in the M&S Directory that the M&S input is
objects.

Question: Do we need a history of the derivation of the model? Answer: Change
in name should be captured as separate model entry

Question: Respect to taxonomy? Answer: Decide facets and then levels

Dr. John Griffiths: Intelligence Community M&S Catalog

I.C. M&S Catalog terms of reference: gather data on M&S accomplishments,
activities, and centers of interest in the IC; store and access information to share
technology, methodology and data regarding IC M&S; and make M&S available to
Government Agencies and sponsored support, consistent with security
constraints. Existing M&S catalogs include the following that are on-line at
DMSO via Internet: JCS J-8 Catalog, Army M&S Catalog, Navy M&S Catalog,
Rome Labs M&S Catalog; and DMSO M&S system. There will be two components
to the IC M&S Catalog: unclassified and classified. The unclassified component:
will parallel J-8 and Service Catalogs; will exist at DMSO and on classified
component machine; will be available via internet to qualified users via DMSO;
will have excluded entries of sensitive but unclassified programs and data
(excluded by Intel agencies); and in such cases the unclassified catalog entry will
contain only a POC. The classified component will: exist on a dedicated stand-
alone PC in CIA spaces; make data available to qualified cleared users via
hardcopy and softcopy; will rely on agencies to determine qualification and
clearance level of individuals to have access to listed programs and data; furnish
POCs only for specially compartmented M&S programs; and have on the
classified database machine unclassified DMSO catalogs for use of personnel and
agencies without internet access.

Status: 386/33 machine, 170 Mb removable storage, Oracle, dBase IV, Alpha Four,
M&S access. The DMSO M&S catalogs will reside on the machine for IC
members without internet access. The IC data call will be issued as soon as the
new M&S catalog standard can be translated into a data call. The classified
component of the catalog will contain additional fields.

Dr. Mike Frame: Discussion of Next Steps for Database Directory and Model and
Simulation Directory Implementation
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Status: logical design for Database Directory exists, a preliminary logical design
for M&S Directory exists with one more review to be scheduled, and a plan has
been developed for creating and populating the database and providing user
access. There are six implementation steps: (1) integrate data models of M&S and
Database Directories, (2) do initial physical database design and implementation,
(3) do final physical database design and implementation, (4) develop support for
populating database (5) develop support for database query and browsing, and (6)
install production version.

Implementation of the initial physical databases is expected to be completed by
March 1994 on IDA prototype system. Information will be collected about major
sources of data and the creation of the final physical database designs using
Oracle will be completed by June 1994 on the IDA prototype system. There is a
plan for developing support for populating the database through bulk-load, low
volume load, user interface for data entry, and to design for database
maintenance. There is a plan to develop support for database query and browsing
by determining a standard set of queries and browsing paths, implementing
scripts, and designing and implementing a user interface that uses standard
queries and browsing paths as well as a help facility for unusual queries. The
systems will be tested and finally installed at the DTIC production site. :
Requirements for data population and browsing tasks will be defined in early
summer 1994 with goal of having production system running in early 1995.

Suggestions:

(1) Look at X.500 directory standards

(2) Look to Army AMSMO for experience with MOSAIC

(3) Write baseline concept of operations on how the directory systems should work

Sl) Look to Services to coordinate data entry and provide review rather than DMSO
oing so

(5) Allow people to put in information about future databases

(6) Do a tradeoff of timely data in Directory vs time it takes to review and hold up

availability of timely data

(7) Look at data elements such as: data submitted by and date, reviewed by and

date, approved by and date

(8) Look at ARMS querying interfaces (Navy project)

(9) Look at use of natural language interface

(10) Look at CONOPS for Directory client-server model

37 PROJECT REPORTS

Capt Bill Cashman: J-MASS

J-MASS addresses the problem that current M&S were designed for specific,
narrowly-defined purposes without built in interoperability and reuse. Lack of a
common M&S system results in inconsistent/non credible results; too much effort
to upgrade or modify existing models; new models always need to start afresh; the
M&S infrastructure is continually reinvented and VV&A always has to start from
“square one”. J-MASS is designed to provide standards (to promote reusable,
modifiable, maintainable, interoperable, and more easily validated M&S), tools
that make the standards transparent to users, and a common system for
developing, using and reusing M&S. The toolset lets users create models, pull in
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existing models and modify them, set up simulation runs, execute simulations,
and analyze simulation results. J-MASS provides toolset, experts provide models.
Design goals: both realtime and non realtime (currently non realtime); support
for varying levels of model fidelity (not well thought out now); scalable; portable;
distributed (now single processor); ability to play in DIS exercises (not yet); license
free; ability to customize; ability to connect to legacy models; support for Ada and
C++ models; and visual programming to generate/modify models. J-MASS
provides a common architecture the experts can use to build models for the DoD
community. J-MASS today (release 2.0): provides first real functionality to build
models, run simulations and analyze results, built on Sun workstation and soon
Silicon Graphics, has graphical model development tool, simple plotting and
animation tools, initial modeling library, and demonstration of J-MASS/DIS
interface using old 1.0 PDUs. Release 3.0 in Dec 94 will have: initial realtime
simulation capability, ability to split simulations across multiple processors,
ability to use both Ada and C++ models, backward compatibility with release 2.0,
and a “how to” manual.

In response to audience: there are currently no J-MASS guidelines for the person
building a model but they expect these to evolve in time. Part of J-MASS
specifications includes interface specs. They expect domain specific standards to
be developing soon. The J-MASS toolset is just leaving the prototype phase.

Question: Change to COTS? Answer: There will be an architecture concepts run-
off addressing software backplane standards on how to plug in COTS

Question: Ability of realtime for release 3.0? Answer: will not be able to do cockpit
simulation with release 3.0

Mr. Mike Sarkovitz Update on Universal Threat System for Simulators

UTS is the joint service repository for DIA approved threat data and validated
real-time simulation software used as standardized input to DoD training
simulation programs. UTSS participants: Navy is lead service with support of
other services and DIA. Current status is: a requirements analysis has been
completed and is being analyzed to determine user needs in the DoD aviation
communities. It was based on information collected from 70 sites. A technology
evaluation has been completed and is being reviewed by UTSS working groups
and the EXCOM. The User Needs Analysis has been drafted and is in review by
UTSS working groups. The current findings are that the technical evaluation
and user needs analysis have produced 87 aircrew requirements. The original
collection was of Navy Air but during FY94 they will look at Army ground and
Navy undersea and surface forces. Future of how UTSS will work: training
simulator sites, contractors, and designers and developers will request UTSS
standards for new simulators, initial UTSS software, new and updated databases,
and catalog of M&S with VV&A information. The current plans call for building
the system with government resources at a purple site though it is not certain yet
whether it will be a central repository or up to three satellite repositories. The
UTSS man-machine interface can be used to help the requestor draw a picture of
the kind of simulator/simulation he/she is interested in and this would be used as
a filter. DoD instruction/directive will state that threat database and realtime
simulator will fit into a training device and any threat update can be easily made
in the training device by replacing a module. The concept is that the contractor
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builds the trainer leaving room and interfaces for the threat database and
realtime simulator module. VV&A of the simulator is done after the threat is
placed in the simulator. UTSS is working with CATT and BFTT to determine
their threat needs and is DIS compliant. Networking and mission rehearsal is
not required currently across Navy and Air Force platforms. JDBE personnel will
be part of UTSS WGs and will be helping with IDEF1X data modeling and IDEF0
process modeling.

LCDR John Letaw: Update on Naval Warfare Tactical Data Base

The NWTDB is a management process, a common database architecture that is
more than a metadata repository, and a path to common sensor-to-shooter
connectivity. In 1986 NAVINTCOM produced a prototype Naval Intelligence
Database (NID). In 1990 NWTDB was formally established by adding
environmental, cryptologic, forces and facilities. In 1992, the NWTDB
Management Plan was published. In 1993 the first edition of the NWTDB
Standards Manual was published, and in 1994 the NWTDB Implementation Panel
was formed to consider and resolve issues relating to data migration of existing
systems. NWTDB process is: determine information requirements and user
validation, develop data standards and structures definition and validation, start
reference database production, implement the systera, do operational database
management, and feedback to information requirements. The database
architecture uses a common interface “language” and includes standardized data
elements (including MTFs and TADILS), normalized logical structure, and
designated authoritative sources. This will evolve to an open systems architecture
with a Systems Information Directory (SID) of standard data elements,

standards, and structures manuals. Users will be served by use of standard user
profiles, data produced to NWTDB standards and structures, and distributed in
agreed multimedia formats. Future directions: focus on high quality, timely data
fill, add tactical system data structures into NWTDB, revise Standards Manual
every 6 months, prepare configuration management plan, integrate NWTDB
standards into the DoD C2 data model and envision goal of evolving existing data
elements to Joint standards by 1997.

Questions: Who is SPAWAR POC? What are the functional areas? Questions:
MTF's and TADILS: Looking at issue of standardizing these. JIEO has worked on
loading them into the DDRS, but is TADILS worth standardizing?

They are receiving DMSO project support through ARMS and NWTDB.
Contact John Letaw at 703-697—3033 for standards documents.

Jack Teller: DoD Project on Spatial Data Element Standardization

The DMA mission is to provide worldwide coverage data about the real world that
has military significance. They have the job of modeling the planet earth
restricted to surface, below surface, ocean bottom and some coastal areas. CIM
came knocking on their door last year with respect to developing a data model for
MC&G data. They started with the international standard of around 300 features.
CIM provided training and funding for the effort. It took about six people 4 1/2
months (August to November 1993 with one week training) to develop a fully
attributed data model for MC&G data in 4th normal form. They have identified 75
potential standard data elements that include management data used to control,
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ma:ntain and provide features. An initial package of ten elements that deal with
the basic ingredients of FEATURE have been submitted to CIM and there is work
in progress on geometry and topoiogy packages.

In doing the data modeling they discovered that many other players were
modeling spatial aspects of MC&G data even though DMA is the recognized DoD
authority for MC&G data. They ran into conflicts over basic concepts and the use
of words. For example: feature, location, point, area, volume, attribute,
coordinate—words with specific meanings in the MC&G area, were already being
used and defined differently or had been reserved as CLASS words in the DoDD
8320.1 data standardization process.

An important lesson that they learned was that DMA can’t achieve data
standardization for MC&G data alone. Standardizing commonly used data
elements requires a joint DoD approach. It is not enough to get experts in their
functional area together, but they also need to involve the users of the data from
other functional areas that consider themselves “experts” in the use of MC&G
data in their areas.

Their current approach is to assemble a team of players from DoD, USGS, -
intelligence agencies, and other federal agencies with guidance or leadership and
funding from DISA and participation and joint orchestration from DMA. The
project objective will be to integrate all the different existing activity and data
models that involve use of MC&G data with the DoD Enterprise model. The
project will be well scoped to (1) develop a fully attributed data model; (2) produce a
submission package to CIM containing at least 10% of the Feature Attribute
Coding Catalog objects and their associated data elements, and (3) a schedule for
producing the rest of the data elements.

The benefits of this approach are that: duplication of effort is eliminated; data
elements are produced that everyone can use; it will enhance the DoD Enterprise
Model with models from joint team efforts; coordinating the development of data
standards will more rapidly achieve FDAd approved data element candidate
status; and it will bring DoD and other federal agencies closer together in
concurring on Spatial Data Standards. The disadvantages are: it requires
commitment from all participants and they must be from the right functional
areas, be experienced people and be empowered to speak and make decisions for
their organizations.

Mr. .Stephen Boyd: Air Force Studies and Analysis Power Projection Database

Project

AFSAA products are: long term studies, support to COEAs, responses to Air Staff
questions and participation in the Program Acquisition cycle. They do analyses of
weapon systems and deliver the results in different formats. Their analyses are
supported by computer models ranging from engineering level models, to
functional level models, to engagement level models, to campaign level models.
The study manager is responsible for all aspects of the data. They see a need to do
something about their data because they find it is difficult to create consistent
scenarios for models with different levels of abstraction, difficult to capture
knowledge of the data process from study managers, there is an increasing need
for detail in abstract models, and their analysis staff is shrinking. The solution is
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to manage the data by: centralizing the database collection, use data management
tools and study management tools to help the study manager, use cartographic
and geographic display to show analysis starting conditions and results, and
develop tools to capture a history of the study and display results. They are using
an incremental approach that includes creating data management standards
and combines existing data management functions into a single set of processes.
They are also avoiding having to make changes to models in order to implement
the data management processes. Their need is for a database, a tool set for
database development, and a tool set for analysts that supports their use of data
and models.

They need GUIs for managing the data, for study management and for
cartographic display. They have a visual programming environment (VPE) to
make it easy for modelers to develop applications that can pull out the data needed
by a model and convert it into formats appropriate for models. (The VPE license is
$5,000 and runtime version is $1,000 and they will furnish AFSAA code to those
interested.) They have developed a filter script language in formatted ascii that is
user friendly and provides access to SQL queries. They are also providing archival
tools for data and analyses.

There are overhead costs for implementation and use of this system. Splitting the
data management functions between the study manager and the data manager
may cause slower reaction time in setting up the study. Essentially, there is a
central database with central management, and each study manager maintains
his copy of that portion of the database that is necessary for his study. The data
manager for the study manager can change the data to meet study requirements,
and is responsible for verifying and authenticating the data for the study at hand.

If the data he gets from the central database is flawed, better data may be requested.

The briefing ended with tasks to define requirements for the data management,
study management and cartographic GUIs, establish timelines and establish
integration/model tests.

Mr. Steve Matsuura: Joint Data Base Elements Project

The JDBE effort has been briefed at many /DB meetings. JDBE is (1) developing
candidate standard data elements and data models for M&S; (2) provides the M&S
community with a reverse-engineering data modeling methodology; (3) provides a
methodology for the creation of integrated schemas to share data between
databases; and (4) has created a Military Handbook with a living electronic index.
The JDBE approach is reverse engineering: bottom up data modeling using
existing databases following the JDBE methodology, creating integrated data
models from project data models by subject area, and using these to interface with
the top-down CIM Enterprise Data Model. JDBE currently has a subject area
information model for electromagnetic equipment characteristics, data
dictionary/directory tools, and is the current temporary repository for M&S data
models and definitions. JDBE future efforts include: extension of JOBE
methodology to support 8320 data standards development and complex data types;
refinement of the data dictionary tool; gathering metrics; and assisting M&S
community projects in data modeling and the use of IDEF1X methodology
through the ERwin tool. JDBE either is now or may in the future be supporting
UTSS, MICOM, CENTCOM, and CCTT projects in data modeling efforts.
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Mr. Rob Wright: Equipment Characteristics Data Base (ECDB)

The functional requirements for the CCTT Equipment Characteristics Data Base
(Version 2.0) are: (1) transition to a windows environment; (2) create a dynamic
database architecture capable of handling a wide array of equipment identified in
the CCTT specification Table A-1, handling equipment data down to the piece level
and developing a common verified parts master file, and imported LSAR,
provisioning and IGES data files; (3) test the functionality of a dynamic database;
(4) encourage users to submit ideas and data to increase productivity of the
database; (5) create data management and editing tools; (5) analyze and build the
A-1 parts information in the ECDB as the core data stream; (6) get confirmation of
Table A-1 parts information from Equipment Program Managers and Subject
Matter Experts; (7) after confirmation, build and expand characteristics data files
and IGES library; and (8) apply this to other simulation programs (i.e., AVCATT,
WARSIM 2000, DIS).

The database will need to contain equipment data for approximately 150 weapon
systems. The database is managed by FOXPRO 2.5. This database links to other
databases through the weapon system name (common nomenclature). Two areas
that need further development are: expanding the data and doing data quality
engineering. Appendix A includes the briefing charts which stepped through a
very good demonstration of the windows interface to the database and a draft
chapter titled “An ECDB Overview”.

Merke Hopkins: Update on CENTCOM Conventional Force Database (CFDB)

Project

The mission of the USCENTCOM Combat Analysis Group in creating the CFDB is
to research DoD and service databases; collect and validate data; and provide
wargamers/analysts with data, scenario generation tools, and model interfaces.

The objective of the Conventional Force Data Base (CFDB) task is to develop a
database with units, personnel, and equipment data to provide the modeling
community with a single source of required model data; reduce model database
preparation time, and to check data accuracy. The units include data for all
services, reserve and national guard, deployable units and supporting units, and
units at the lowest level reporting personnel and equipment. Personnel data
includes personnel assigned to a unit and broken down by grade and occupation.
Equipment data is restricted to equipment appropriate for modeling.

The CFDB/Master Simulation Data System (MSDS) work in the following way.
The CFDB loads dynamic force data from DoD and Services; performs quality
assurance of data; builds force structures and displays unit data; and
postprocesses the data. The MSDS loads CFDB and DIA dynamic force data,
builds a scenario database, translates force data to model formats, and will
process static characteristics data. The CFDB/MSDS has been in production since
1989; has interfaces to CBS, JTLS, TACWAR, and JCM models; is operational in
UNIX and VMS enviro-uaents; and provides data and/or software on a quarterly
basis to 23 sites.

Semi-automated data ;juality engineering is done now making use of a data
element dictionary, rules, tracking of data trouble reports, and human review.
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Data quality can be improved by: standardizing data, providing a problem
reporting process, improving database VV&C checks, enhancing data
administration, and tracking data element sources and models. There are plans
to provide an architecture to standardize data descriptions and data elements and
an automated process to check data through automated comparisons, rules, math
computations, acceptable ranges, and statistical tests.

Dr. Jed Marti: Experiences in Using Project 2851 Data

RAND is working on an Army project that needed to use Project 2851 data for Ft.
Hunter Liggett in JANUS 4.0 and BDS-D (as well as other higher resolution data
such as DMA ITD and PEGASYS PVDB). The RAND Cartographic and
Geographic Information System (CAGIS) already does a large number of data
format transformations from data sources (such as DMA DTED, DTAD, and ITD,
PVDB, SIF, Landsat and Spot images, Arc/Info, and digitized data) into output
formats (such as Arc/Info, ASCII, JANUS-A, JANUS-3, JANUS-4). The
transformations they are currently planning to implement are for S1000 and
ARTBASS inputs and SIF and S1000 outputs. The JANUS 4.0 terrain
requirements include the need for polygonal terrain features, lineal features,
elevation posts, and buildings. In converting Product 2851 SIF data to internal
CAGIS format they ran into problems with polygons with holes, lack of buildings,
passing multiple attributes with features, and that digitized roads and the culture
map data they received were projected with the wrong spheroid (however PRC
Corporation provided an easy-to-perform correction of the source data).

Conclusions about Project 2851 SIF database for this limited task were: most of the
format was easy to decode and create; the manual is excellent; the Application
Programming Interface (API) tools are incomplete; geolocation was incorrect in
the one sample used due to misuse of spheroids in the UTM conversion; and two
3D formats must be dealt with.

Mr. Mike DaBose: Automated Repository for Models and Simulations (ARMS)
The ARMS way is to correct the problem of multiple data gathering efforts by
providing a system based on distribution technology that acts as a single data
gathering/aggregation and single data distribution effort. ARMS provides a
common frame of reference and is developing a technology not a methodology.

A common frame of reference means that all data (reports, charts, numbers, etc.)
can be reduced to various “classes” of representation (shapes, numbers, etc.). In

" turn, such data can be mediated from its native form to a consistent method and
format of display/transmission to the user/system within a given context. As a
rt&sult, data exci.ange/sharing between unlike systems becomes efficient and cost
effective.

Using the definition for a repository from the Information Resource Dictionary
System (E;R:f) Reference Model Technical Report X3H4.1/92-002R3, September
24,1992 ( ),

“A specialized set of information management services and facilities that
manage information resources. A repository system accommodates the
information management requirements of an organization, including the
.areas of information systems engineering and operation.”
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ARMS is a repository and distribution technology not another database. ARMS
reduces redundant data collection, maintains continual data update, provides
traceable, authoritative data (source tagged) and enhances current systems
capabilities through seamless data availability. What is currently available in
ARMS is its portable core and meta-dictionary, the rest is still planned or in
development. ARMs uses object oriented technology, re-usable code, cross
platform development and ANSI standards/vendor independence. The major
parts of the ARMS architecture that have not been implemented are: data
collection toolset and ARMS database mediator and network accessor; the ARMS
model/sim mediators (DIS protocol), ARMS distribution network and graphical
user interface.

The ARMS system objectives are: JMA data in common frame of reference;
provide Joint M&S data for NWTDB; distribute NWTDB standards to the
community; provide a roadmap for goal/objective architectures; centralized
configuration control and repository management; distributed data gathering;
repository of “lessons learned”; and joint doctrine statements. (Aside: it is
unclear who the community is that is being served and that configuration control
and repository management are being performed for.) :

The ARMS programmatic objectives are: vendor independence; provide current
and future platforms data for future assessment process; incorporate Enterprise
Model functions, processes, and data models; incorporate an object oriented
DBMS (COTS); establish a data “clearing house” for electronic distribution to
models, simulations, and users; and provide standardized data elements as
determined by responsible authority to support Joint interoperability. The benefit
of ARMS will be to provide analysts with a single authoritative source of common
format data for platform and systems information (red/white/blue) and other data
(including simulations, wargames, architecture drawings, network and
communication structures, documentation, characteristics of performance,
effectiveness data, probability of kill).
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4. DATA VV&C TASK FORCE MEETING NOTES

4.1 AGENDA

Monday, February 14, 1994
PRESENTATIONS

0830-0900

0930-1000

1000-1030
1030-1100
1100-1200
1200-1300
1300-1700

Discussion of Objectives for Data VV&C Group and Summary of
Data VV&C Working Group Results from MORS SIMDAT:
Ms. Iris Kameny

Interaction and Interdependencies of Analysis, Models, and Data:

Ms. Simone Youngblood

CENTCOM Experience with Source Data Problems:
Mr. Mike Hopkins

Discussion of Data quality Concepts: Mr. Jeff Rothenberg
Break
Discussion
Lunch
Discussion:
— Send potential discussion topics to Iris Kameny

kameny@rand.org, phone:310/393-0411, x7174
fax: 310/3934818

— Topics will also be collected during morning briefings and

prioritized for discussion
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4.3 DATA VV&C ISSUE DISCUSSION

Ms. Iris Kameny: Suggested Objectives for Data VV&C and Summary of Results
from MORS SIMDAT Data VV&C WG

Iris Kameny opened the session by presenting her suggested objectives for Data
VV&C. As she proceeded through the first chart, there was much discussion and
additional subjects were added as discussed in the following paragraphs.

Under “develop guidelines for Data VV&C,” the TF wanted to make sure that this
included cost models and cost information.

Under “address authoritative data sources and their responsibilities,” it was noted
that this should include the authority to certify another organization’s data. An
example offered by the AMSAA people was that they certify most of the data
produced by the TRAC TADS data center to feed Army models. They certify the
data derived from the data they furnish to TADS. This generated some discussion,
since many of the TF members seemed to believe that data centers adding value to
data would have the responsibility of certifying what they had done. This will need
more exploration and perhaps a broader perspective to include several options as
long as the certification authority and process is made clear.

No changes to: “Address thz role of M&S data centers between data sources and
simulation applications”

Question: should we address/distinguish between metadata and data? (Iris
recently joined a metadata working group —at least over email— and will share
some of their ideas with the Data VV&C group in the near future. An IEEE
metadata WG is just starting up also.)

Iris’ briefing went on to discuss the guidelines for Data VV&C as including
definitions, description of tools and methods for V&V, definition and development
of a certification profile of metadata that would describe the quality of a database,
and developing policies and procedures for performing data VV&C and relating it
to M&S VV&A. There was a’suggestion to add: “management of the VV&C
process” to the list of activities under developing guidelines for VV&C. There was
a question as to whether separate VV&C guidelines are needed for near-term and
long-term? (for example with respect to data standards).

She suggested that in considering the roles of M&S centers we include
considering them as authoritative sources, in their sharing and reuse of data,
and also the need for some organization keeping track of the centers, their
missions, and encouraging communications between them.

Iris then went over the results from the MORS SIMDAT Data VV&C working
group especially the definitions of VV&C which the TF decided would be
addressed in the afternoon discussion session.

Mike Barton (AMSAA) offered that AMSAA has guidelines for certification since
they have a red team look at dataf The TF would like more information about this.




-~ 39 -

A point was made that the DODD 5000.59 levies the responsibility for data VV&C
on the Services.

Mr. Mike Hopkins: CENTCOM Experience with Source Data Problems

Mike went over in detail, the kinds of source data problems they have run into
(using the same viewgraphs from the /DB main meeting). He noted that they will
be sharing their data with NRaD in the future. The current CFDB database
contains over 13 million records and 12,000 fields. The Marine HQ data quality
engineering (DQE) effort addresses source data problems. The method is to check
source data against the data element dictionary using rules defined by the Data
Base Administrator. This begins to automate some of the process they were doing
by having the human read through instance data. When they find errors in the
source data, they need to go back to the source with a report since the source has to
change or confirm the changes to the data. They plan to produce better data by:
developing data standards, automating the problem reporting process, improving
the database VV&C checks, enhancing the role of data administrator and tracking
data sources.

Mike stressed that VV&C procedures need to address missing data, subject area
experts developing rules, and domain constraints expressed as part of the data
element standard descriptions. CENTCOM responded to the DMSO focus call
with a “Database System Upgrade” project. DQE was the biggest piece of that
effort. Their definition of quality includes completeness of the dataset as a
characteristic since they often discover data is missing. :

1;1‘:.‘1 SxmoD' ne Youngblood: Interaction and Interdependencies of Analysis, Models,
ata

(Simone Youngblood gave the same briefing that she and Dale Pace gave at the

Data VV&C WG at the MORS SIMDAT Symposium and I have included my

writeup from those proceedings as well as their brief on VV&C costs.)

Good analysis can produce insights and meaningful results in spite of model and
data limitations. They suggested acceptance of SIMVAL/DoD M&S Directive
Definitions for model, simulation, VV&A, and certification. Issues included
license of the analyst to manipulate _zput data and M&S parameters for analytic
purposes, and the credibility of analysis when drawing conclusions from use of
inadequate data and/or tools. Observations were that: quality and capabilities of
M&S tools have increased significantly; availability of data has increased and
“live” data may be mixed with simulation data; the appropriateness of the analytic
process, M&S tools, and associated data has received some recent attention; and
value of analysis can be limited by the model and/or the data. The conclusions are
that the interaction of analysis-model-data must be appreciated but current
VV&A/C efforts do not do so adequately and that end use requirements focus can -
lelad )to economies in data/model resources (e.g., fidelity level driven by analysis
plan).

Verification, Validation, Accreditation and Certification Costs: Ongoing V&V
costs are in the development and implementation of V&V plans and in the
performance of V&V at all levels of M&S development. Problems with cost
include: limited historical cost data, lack of management appreciation of
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VV&A/C value, lack of V&V foundation upon which to build, and legacy models
are less supportive of the VV&A processes. Costs are dependent on size and type
of M&S, data availability, level of confidence required, time/resources available,
and application. V&V costs may be reduced by detecting errors early in the M&S
development phase, using modern software engineering practices, and use of
automation tools (e.g., data modeling and visualization tools). Software IV&V is
typically 2% - 18% of total development and levels of M&S accreditation can vary
from a few man weeks to man years dependent on the need and funding. There
are many consequences in not performing VV&A/C adequately but not enough
cost data has been collected to quantify V&V cost benefits. They suggested that
projects involved in VV&A/C begin to accumulate and publish cost information;
that projects begin the V&V process as early as possible to reduce M&S costs; and
that VV&A/C become institutionalized as a normal part of M&S development

Discussion:
The Navy ARMS product looked at the data requirements for M&S and found that

some of the data is input to M&S and other is embedded in models. This poses a
problem for data VV&C

There is also an issue with how to verify live data. '
Someone noted that DoDD 5000.59 says there must be guidelines for data as part of
the VV&A process.

There was a good suggestion that we send out a formal request through the M&S
offices of the Services and DoD agencies for cost benefit information regarding
data VV&C.

John Griffiths voiced a need to turn a model into a deterministic model at the
limits. When doing model VV&A, there is a need to perform sensitivity tests of
the model when the data parameters are set to the limits.

Mr. Jeff Rothenberg: Discussion of Data Quality Concepts:

Data is the result of data modeling of the real world which produces some
particular (abstract) view among many possible views of reality. Concretely, data
in a database is a representation of a data view of the real world in some format.
Many alternative representations are possible corresponding to different data
models/formats. Every representation is a model of the abstract data. Data
“quality” is really referring to the suitability of data for a particular purpose or
range of purposes. It may be useful to think of this as its suitability for a -
particular “customer” or analysis/M&S purpose. We can promote data quality by
recording sufficient metadata about data, by performing explicit VV&C on data
(testing and evaluating and recording results) and by controlling and improving
the processes that affect the data in such a way as to improve the data quality.

Quality is represented by metadata at three levels: the database level, the data-
element level (data dictionary) and the data-value level. Jeff noted that one may
need data-element and data-value level meta-metadata (data about the metadata)
and that inheritance/defaulting of metadata may reduce redundancy and the size
of a metadata database. The database level metadata can be categorized into
general, characterization metadata, quality measures, process control
information and VV&C audit trail. The data-element level metadata can be
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categorized into: meaning of the data element; source and generation-cycle
information; completeness, constraints and relationships to other data/databases;
domain/datatype and units-of-measure; resolution, precision, intended/expected
accuracy; and VV&C audit trail. The data value level metadata can be
categorized into quality, annotation, source information, next-source information,
transformation audit trail, and VV&C audit trail. A certification profile can be
composed from the VV&C audit trail metadata from all levels.

Jeff suggested the following first steps toward data quality: identify a candidate
database for a “pilot” data quality project and outline the data quality procedures
for the chosen database. An interesting question is whether we can afford to
improve data quality, how much does VV&C cost? Or, can we afford NOT to
improve data quality?

Discussion:

ARMS project and NWTDB will be doing a survey of M&S data needs and it was
suggested that the survey information could be captured in entries into the M&S
Directory. Navy and ARMS is trying to consolidate support for M&S data instead
of having independent projects collecting the data.

It was pointed out that there was a need for a directory of authoritative data sources.

An issue was identified about updates to derived data and how to show this in
quality characteristics. Is it shown as delta changes? Some data may not be
updated until it is used. Also investigate whether different metadata is needed to
describe historical databases then current databases.

There was discussion of a pilot study. The FY93 CENTCOM project that involved
DQE was a proof of concept for CENTCOM. Another suggestion was that an
unclassified database be selected perhaps in the healthcare area. An idea was to
use one or more databases that cut across the greatest number of users for the
greatest impact.

Discussion of cost issues resulted in Walt Swindell showing us a few TADS
viewgraphs that indicated that automation and DQE by TADS resulted in
reducing the staff by 50% and accomplishing 10 times the amount of work. On the
TADS system, the network server performs access control. TADS checks:
preloaded systems for correctness, data for anomalies, and the derived data it
creates for anomalies. The TADS loader edits the database, archives it, and
checks for anomalies. The TF asked TADS and CENTCOM for any additional cost
benefit information related to data V&V they could provide.

Dave Danko (DMA) gave Iris a copy of the draft “Content Standards for Spatial
Metadata” which was produced by the FGDC Standards Working Group on
January 27, 1994. A copy is included in this proceedings. This effort was done
jointly by the Census Bureau, USGS, the Forestry Service and DMA. The group
was formed because they needed a metadata outline to be able to see who is doing
what. They had tried sharing information through the internet WAIS but used
different names for the metadata concepts and it didn’t work. DMA wants to give
people the metadata descriptions along with procedures for using them.
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Afternoon Discussion:
The TF decided on definitions for VV&C as shown below. A copy of these were
given to Pat Sanders for the M&S WG.

DATA VERIFICATION: The use of techniques and procedures to ensure that
data meets constraints defined by data standards and business rules derived from
process and data modeling, and that data values for input to the intended M&S
conceptual and logical design are transformed and formatted properly.

DATA VALIDATION: The review of data by subject area experts and its
comparison to known or best-estimate values as appropriate for an intended M&S
conceptual and logical design.

DATA CERTIFICATION: Determination that data have been verified and
validated as appropriate for the intended usage.

4.4 SUBGROUP ORGANIZATION

The TF decided to form two subgroups: one to address Guidelines for Data VV&C
and the other to address Authoritative Data Sources and Centers

Guidelines for Data VV&C: a major task will be to define a certification profile for
a database that will describe its data quality characteristics including verification
and validation methods used. The profile will be necessary for database
certification.

_ Members:

Bob Hartling (Navy) co-chair
Mark Ralston (Army/AMSAA) co-chair
Joe Brock (DISA/JIEQ)

Dave Danko (DMA)

John Freeman (STRICOM)
Mike Hopkins (CENTCOM)
(Iris Kameny (RAND))

Ray Miller (Air Force XOMT)
Jeff Rothenberg (RAND)
Eleanor Schroeder (Navy)
Simone Youngblood (JHU/APL)
TRAC (DIS representative) ?

Authoritative Data Sources and Data Centers: will identify Component
authoritative M&S data sources, define their responsibilities to the M&S
community, and identify and define the roles of M&S data centers that get data
from authoritative sources and prepare data for input to models.

Members:

Bill Dunn (Army/AMSMO) co-chair
Mike Hopkins (CENTCOM) co-chair
Jim Augins (consultant/Navy ARMS)
Dave Danko (DMA)




- 43 -

LCDR Flax (Navy/ARMS)
John Freeman (STRICOM)
Bob Hartling (Navy)

Dan Hogg (J8) ?

(Iris Kameny (RAND))

Ray Miller (Air Force XOMT)
Eleanor Schroeder (Navy)
Walt Swindell (Army/TRAC/TADS)
JIEO/CIM 7?

DIA??

CCTT??

UTSS 7

7? Question marks indicate a desire to get participation from these organizations

4.5 FUTURE MEETINGS

March 22, 1994 Data VV&C Guidance Subgroup Meeting (at IDA Room 119).
Goals are: (1) finalized versions of the definitions for Data VV&C, (2) a proposal
for conducting joint Data VV&C, and (3) a compilation of tools and techniques for
ensuring/measuring data quality.

April 1, 1994 Authoritative Data Sources and Data Center Subgroup milestone:
first cut to compile the Services and joint elements efforts to: (1) provide agency
names and responsibilities of the authorized (or perceived as authorized) data
sources as necessary according to mission functionality (e.g., terrain, weather),
level of resolution (e.g., engagement, campaign, theater), and
customer/applications. What criteria constitute an authoritative source?; (2)
provide agency names and responsibilities of data centers along with the
customers and functionality they serve, (3) address sharing and reusing of data
between/among these data sources and centers, and (4) address responsibilities of
data customers.

April 19, 1994 VV&C Task Force Meeting at IDA (0800 — 01700)
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5. DATA STANDARDS TASK FORCE MEETING NOTES

5.1 AGENDA

FEBRUARY 17, 1994.

The Data Standards Task Force will spend the day discussing areas of focus for
itself and attempt to identify a project that it can undertake to support data
standards in the M&S community.

Participants are encouraged to propose ideas prior to the meeting to Twyla
Courtot (courtot@mitre.org, or voice (703) 883-7343).
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5.3 DATA STANDARDS ISSUES DISCUSSION

What should this group be focused on? There is a preponderance of M&S data that
comes from other functional areas or places. Most M&S data is derived.

Augins: There may be some standards we need that are not being addressed by
other groups. ANSI X3L8 has put forth a family of data standards and
guidelines. This can be used as a starting point. We need standard data
definition attribute standards, meta metadata standards, and standards for
exchange of metadata and diagrams.

Valentine: With respect to IDEF1X, they are developing/need a data interchange
language.

IRDS has been replaced by PCTE. The CDIF standard is beginning to allow the
interchange of diagrams.

Haeker: With respect to DIS standards. What is our scope:

(1) 8320, data elements and data modeling

(2) interoperability: M&S talking to each other through PDUs

(3) Capturing central data provider information

(4) Capturing M&S data users: what do models require and who finds them and
gets them modernized

(5) library concepts: data in library, information analysis center, catalogs

(6) information sharing, demos, communicate to the world as to where we are
going

Standard and authoritative data sources can alleviate data redundancy: about the
worst example of duplication that Haeker has seen are the three shops doing
weather: Air Force, Navy and Army.

Dr. Anita Jones wants DMSO to concentrate on standards for data about smoke,
who games it and what do they need wrt smoke, terrain, weather

Valentine: There are three different kinds of standards
—8300 series data standards
—standard data models: Army, Enterprise
—standardized data

Huo: We need to support Anita Jones in authoritative sources of data

Haeker: The role of this task force should be facilitating: pulling Services together
on weather, forcing CDIF standards to be what we want

Augins: We need to get requirements out there, we need to set our priorities.
Courtot: CDIF has a prototype for exchange, what about a small group forming to

evaluate and test it? How does a TF get work done voluntarily? Courtot supports
breaking the large TF into sub-groups.
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Griffiths: Some models that are outside DoD use databases that are highly
classified. We want standards for M&S, the DoD community is driving the rest of
the world in data standards and M&S

Twyla asked each person to tell what their interests were in data standards and
the current work they were doing related to data standards. While they were
speaking Twyla made an outline on the white board.
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Coordination of Standards Development

CDIF OME/A3H7

SQL across/within DoD
DIS

Models

generic vs specific (lessons learned, focus)
underlying database (IDEF1X modxﬁcahons standards/guidelines)

Requirements
data/sources tools

Repository
conformance testing
interchange mechanism
contents/tools

Standard Libraries (sources)

Classification

Discussion:
Question: How will the results of the standards TF be brought to the M&S WG?
Answer: the M&S FDAJ will present the TF agenda to the M&S WG

NASA is putting out grants to get ideas geared toward networking, and
development of tools by giving organization funds (e.g., universities working
within the community) to develop tools and get them into community and bring
users in and create needs. They will be giving a second set of grants that will be
joint ventures between government and private organizations to drive things to be
developed. We could look at this for DMSO for FY95, identify those areas worthy of
funding to support the infrastructure. Data standards may be one of these areas,
look at this method.

Expressed need to keep up document references on the I/DB bulletin board so
people will know what standards documents are the latest ones.

The Data Standards Task Force made specific assignments to several members
and identified at least one subgroup:

. What's Available and Where: Peter Valentine (Army/JDBE)
o Coordination of Data Standards Across and Within DoD: Luc1

Haddad (Army CCTT)

. Data Model Interchange Standards: Jim Augins (consultant for
Navy ARMOR)

o Generic/Specific Data Models and Lessons Learned: Roy Scrudder
(Army/JDBE)
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o Reuse Library Framework (RLF): Luci Haddad (Army CCTT)

A Repository subgroup was formed to look into DDRS issues and also examine the
IRDS standard in light of government implementation. Data interchange will
also be addressed. The Repository subgroup had a meeting Thursday, Feb 17,
after the I/DB broke up to discuss Jeff Wolfe’s DIRS project.

Members are:

Jim Augins (consultant to Navy ARMOR) co-chair
Peter Valentine (Army/JDBE) co-chair
Carl Carden

Dave Danko

Mike Frame

Luci Haddad

Scott Kinser

Dan Lewis

Kent Manley

Emily McCoy

Chris Olson

Jim Santangelo

Eleanor Schroeder

Omar Spaulding

Jim Watson

Jeff Wolfe

Rob Wright

Interest in a database security was expressed by John Griffiths, Mike Rybacki,
and Twyla Courtot

5.4 FEBRUARY 17 MEETING

February 17, Meeting of Repository Subgroup: action item: get an account for a
bulletin board so members can describe what they are doing related to repositories
and describe their short term needs and suggestions as to solutions (do this
within 2 weeks). Repositories include: IRDS FIPS 156 systems, places to keep

’IDEFO, and IDEF1X models, and data standards, etc.

April 20, Meeting of the Data Standards Task Force at IDA
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6. COMPLEX DATA TASK FORCE MEETING NOTES

6.1 AGENDA

FRIDAY, FEBRUARY 18, 1994
REPORT ON ISSUES IDENTIFIED DURING LAST MEETING

0800-0830 Report on definition of complex data and the categories of complex
data to include multi-valued attributes/repeating groups and
derived data (should also include results from MORS SIMDAT
Mini-Symposium): Mr. Peter Valentine

0830-0900  Interoperability and Data Exchange: Dr. Miro Medek

0900-0930 Defense Information Repository System (DIRS) Data Model: -
Mr. Jeff Wolfe

0930-1000 Break

1000-1030 Report on DoD Data Standardization and Data Reuse Guidance for
Complex Data Elements (Draft): Mr. Duane Hufford

1030-1100 Hard-Wired Data Hierarchies: The Tyranny of End-Use Specific
Representations: Jack Sheehan, ARL, Univ. of Texas

1100-1200 Spatial Data Standardization Data Model: Dr. Jack Teller
1200-1300 Lunch

1300-1330 Pilot Studies: e.g., CCTT, UTSS, CENTCOM, several of which are
considering JDBE help: Ms. Iris Kameny

1330-1630 Discussion:
— Send potential discussion topics to Iris Kameny
kameny@rand.org,phone: 310/393-0411,x7174
fax: 310/3934818
— Topics will also be collected during morning briefings
and prioritized for discussion
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6.3 COMPLEX DATA ISSUES DISCUSSION

Iris Kameny started off the meeting by reviewing the action items from the October
28th meeting and noted that two identified issues, audit trails and tagging instance
data, are topics that will be covered by the new VV&C Task Force. She reiterated
the Complex Data Task Force (CDTF) long term goals: of providing categorization of
complex data types and developing a guideline to data modeling and
standardization of complex data types for the M&S community. The near-term
goals are to perform pilot studies in complex data models and standards and
coordinate with CIM on issues, problems and suggested extensions to IDEF1X and
8320.1-M-1. She presented a series of viewgraphs showing different categorizations
of complex data from: MORS SIMDAT, Duane Hufford’s DoD draft document,
JDBE, and RAND.

The briefs from Peter Valentine on definition of complex data and from Miro
Medek on interoperability and data exchange were action items from the October
28th meeting. Jeff Wolf, Duane Hufford, and Jack Teller’s briefs were invited
reports on projects relevant to complex data. Jack Sheehan's brief was
volunteered.

Mr. Peter Valentine: Complex Data Definition

Definition “Complex Data is that data which is not easily represented using
existing data modeling methodologies.” Current data models can be very
complex, an example is that IDEF1X categories are complex compared to Chen E-
R diagrams. Structures such as hierarchies or directed graphs are called
complex even though they can be represented (though with difficulty). Non-
standard data types (like graphics and sound are called complex).

IDEF1X represents the DoD selected methodology for data modeling as part of the
DoD data standards program and is the methodology being addressed in this TF.
We can represent complex data as falling into one of two types of basic shortfalls to
IDEF1X: those that are addressable through the use of tricks of representation,
and those that are unaddressable unless the IDEF1X language is extended or
there is an external supplementation to the data model.

Complex data that can be handled by addressable shortfalls to IDEF1X include:
recursive structures like lists and hierarchies, composite attributes (groups),
complex data types (BLOBs, arrays, binary, etc.), repeating groups (multiple
values), and multi-purpose (different meanings).

Peter showed how a chain, list, hierarchy, binary tree, and directed graph could
be modeled in IDEF1X. He noted that complex attributes can be represented as
“group” attributes supported by a state-of-practice feature available in some
IDEF1X tools. This is an issue being addressed by the IEEE IDEF1X WG.

He suggested that complex data types (BLOBS, graphics, sound, compound
documents) can be addressed by separately modeling the data type using IDEF1X
or other techniques such as Jackson Diagrams; that these objects can be
physically represented in existing RDBMSs as BLOB, IMAGE or MEMO fields;
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and that one can also use state-of-practice user defined data types to define them.
(He showed an example of image and pixel in a part-whole relationship.)

Repeating groups are not a valid IDEF1X construct but can be easily addressed by
creating another entity to contain the repeating values.

For multi-purpose attributes (attributes whose meaning changes based on
changes in the instance values) there are no IDEF1X language constructs
because this violates data normalization rules. He notes that these occur in as-is
models and can be documented in the Glossary description of IDEF1X.

Complex data unaddressable by IDEF1X includes: derived data (algorithms,
aggregates/summaries), complex business rules, objects (with methods), data
dependencies (model level and instance level), and physical representation of bits
and bytes.

He noted that the IEEE IDEF1X WG is working toward a formal language for
documenting complex business rules (those not already handled as business
rules in IDEF1X) and maintaining them in the Glossary. They are also
addressing objects particularly issues of object identity and persistence. The
important question is whethér different data modeling methods are needed to
represent objects and complex business rules. Derived data and data
dependencies require some way of relating/tracking data to the data participating
in the derivation as well as the derivation processes.

An issue that Peter posed is where does data leave off, should/when does data
need to include process? What is the scope of data?

Dr. Miro Medek: Interoperability and Data Exchange

Data sharing in the DMSO community must overcome heterogeneity in models,
data, hardware, and software. For data exchange, data standardization should
reduce the problem of translating shared data. Data translation involves: data
semantics (Boolean to T,F), data representation (miles to meters), data types
(complex to primitive). Data conversion involves data organization and structure,
and data format. Miro showed a target architecture based on data
standardization where the sources collect/generate standardized data, the models
use standardized data and there is a data exchange standard that they all
recognize and use. In his evolutionary migration view, modifications have been
made to the model to enable it to use standard data and to the source that provides
standard data. In addition, translation is required between a data source that
provides nonstandard data and the data exchange standard and between the
model that uses nonstandard data and the data exchange standard. Migration
strategies must consider time, budget, resources, data ownership, and technology
insertion.

The repository plays a role in data translation/conversion by containing
information about location of data, format and representation of source data,
algorithms for converting data, and translation algorithms for translating data to
the required representation. The description of translation algorithms in the
repository should contain definitions of input, translation output, algorithm, and
source code (if available).
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There is an issue in the M&S community with finding data that doesn’t exist in
the required form but needs to be derived from existing data and an algorithm.
An issue is, under what conditions is this information put into the repository for
reuse. How much reuse must one expect in order to make this cost beneficial.
Attention also needs to be paid to being able to rapidly locate such
descriptions/algorithms once they have been entered.

(It was noted that this brief did apply more to the newly formed Repository
subgroup of the Data Standards Task Force than to the CDTF.)

Mr. Jeff Wolfe: Defense Information Repository System (DIRS)

An objective of the DIRS project is to produce standard data for managing data
(sort of meta metadata). DIRS is a life cycle model for customers having a need to
share data assets at the enterprise level across DoD. Now there are many
different nonstandard repositories in the CIM community and in the functional
areas and Components. The hope is that DIRS will replace all these piecemeal
repository efforts.

IRDS takes a broad look at the whole information infrastructure by including:
systems, standards, resources, etc. in its repository definition. DIRS does this by
modeling information asset subtypes and the entities needed to manage them.
The DIRS Conceptual Data Standardization Data Model View at the meta
metadata level includes the entltles/concepts of group-attribute and darived-data-
attribute. Jeff would like our help in better defining/expanding these. He would
like a validation session for review of the complex data part of this model. He
would like to get our input incorporated into a proposal package that he wants to
submit to CIM within the next two months.

My notes included a recommendation for associating data class with a base type
where class would include BLOBS, icons, etc.

Jeff said there is a question about cost justification of a data stahdards program.
The issue being the cost of IRDS data and the move to a central logical repository.
He gave an example of a Motorola repository that tracks everything.

We will try to set up another meeting possibly in early April to go over the DIRS
model. (I really need some help in better understanding it—I don’t know about
the rest of you.)

Duane Hufford: Report on DoD Data Standardization and Data Reuse Guidance
for Complex Data Elements (draft)

Duane works for American Management Systems and has been doing this work
for CIM through Phil Cykana. This writeup will contain his definitions. His
paper is available through RAND on request and his briefing charts and executive
summary are in Appendix C.

Definitions of complex data: .
Embedded or inherited information contained within the data element
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From “Complex Data and the DoD Data Administration Program”: any
structure which requires order, any data structure which may be of variable
length, or any data structures which require a pointer.

Duane identifies four types of complex data:
Composite: data elements that embed intelligence about multiple concepts in
their names, definition, and domains.

Derived: data elements representing concepts computed, aggregated,
transformed, or inferred from the values of one or more other data elements.

Data steam: Ordered bits or characters formatted to represent information in
a variety of forms.

Assembly: data entities comprising instances of data which relate to other
instances of data within the same entity.

Duane then gave examples of each of these and a way to represent them in an
IDEF1X model. He has asked for feedback from the CDTF as to what is not
understandable or for comments and recommendations.

Jack Sheehan: Hard-Wired Data Hierarchies: The Tyranny of End-Use Specific
Representations

Jack described three heresies: (1) the real world of combat is not 2-D, (2) hardwire
hierarchy is reuse hard-kill, and (3) data complexity is not an intrinsic property of
a “data element”. RDBMS is composed of 2-D relational tables. The challenge is to
capture multidimensional nature of problems and make the projection onto the
engine of choice. One maps into 2-D for efficiency, elegance, and reuse. When
one addresses his heresies 1 and 2, you get a solution to complexity for free.
Representation of data as complex is the consequence of point of view. Complexity
is not an intrinsic feature. He discussed discovering these ideas when he was
collecting data on a sonar tow array system.

Jack Teller: DMA Data Modeling Project for MC&G Standardization
(A summary of the briefing Jack gave at the I/DB can be found in the /DB
section.)

The aims of the DMA pilot project in data modeling were to develop a cadre with
modeling and data standardization skills and to develop models compatible with
the Digital Geographic Information Excharge Standard (DIGEST) Feature
Attribute Coding Catalog (FACC). They developed a data model identifying 75
potential standard data elements and submitted an initial package of 10 data
elements. The modeling was done from the MC&G perspective and did not extend
to individual features and attributes. Since other DoD organizations have uses for
the same objects, they have proposed a project to expand the perspective from
MC&G DMA expertise to include DoD-wide participation. There are lots of users
of their data because users need DMA data to carry out their missions. However,
it is p;rd to find real “owners” of MC&G data outside of DMA, most are just
providers.

DIGEST is a four volume standard document that is the exchange standard for all
data produced by DMA. There was a question about commercial vendors using
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DMA standards: several have converted DMA data into their own formats. DMA
and USGS are working together on a Federal Data Transfer Standard (FDTS).

We could work with DMA by furnishing M&S participation in the MC&G model
development. This should be a high priority for the CDTF since DMSO has
recognized a need for data standards for environmental data.

Discussion:
Metrics: we need to collect metrics about the cost and benefits of developing
standards for complex data.

This list titled “metrics” was in my notes
Number of change requests
Use of data model
How many affected
What are the issues
Data sharing objectives

Volunteers for additional pilot studies in complex data modeling are CENTCOM
and UTSS. CENTCOM will be using JDBE help in doing data modeling. -

6.4 SUBGROUP ORGANIZATION
The Complex Data Task Force identified three subgroups:

Categorization of Complex Data Subgroup will start with several recent
categorization attempts including those offered in Duane Hufford’s paper and the
DMA data modeling effort and try to feed input back to Jeff Wolfe’s DIRS project.

Members are

Len Seligman (MITRE) co-chair
Peter Valentine (Army/JDBE) co-chair
Jim Augins (consultant to ARMS)
Carl Carden (ISA)

Mike Frame (IDA)

Dan Hogg (J8)

Duane Hufford

" Iris Kameny (RAND)

Roy Scrudder (Army/JDBE)

(Jeff Wolfe (DISA/CIM)

Pilot studies in Complex Data will be done by UTSS, CCTT, CENTCOM, DIS, and
DMA data modeling. Chien Huo will coordinate and JDBE will support.

Taxonomy/Indexes Subgroup (a subject area that is needed by the Repository
subgroup and the database and M&S directories as well): task is to develop
indexes to be used for accessing information about models and simulations and
databases in DMSO directories as well as in reuse libraries. Will try to build off
any available Component indexes. This is an important subject for M&S projects
such as CCTT and UTSS as well as non-M&S efforts.




Members are

Dan Hogg (J8) co-chair

Iris Kameny (RAND) co-chair
Mike Hopkins (CENTCOM)
Chien Huo (DISA/JIEO/CFS)
Peter Valentine (Army/JDBE)
g.elz f;;om University of Central Florida (DIS)?

7? Question marks indicate a desire to get participation from these organizations
6.5 FUTURE MEETINGS

April 6-7, Categorization Subgroup meeting at IDA to get initial consensus on
complex data for input to Jeff Wolfe’s DIRS data model.
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Appendix

A. MAIN I'DB MEETING BRIEFING CHARTS
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AND ITS MANAGEMENT—VERIFICAT:

NLUKD MLNL=D LI UDIL Y VY DLV

AND CERTIFICATION WORKI}

Tyesday, 16 November 1993

1400—1430

VV&C Overview

— Long term goals including need )
and procedures for data owners

— Goals of this working group

— VV&C definitions

119

Dale Pace, JHU/APL
Stmone Youngblood.
JHU/APL

Mike Hopkins. CENTCOM
LTC Wright, CENTCOM.
Combat Analysis Group

Chris Landauer, Aerospace

Anil Joglekar, IDA

Jim Kolding,Teledyne
Brown Eng.. Huntsville

Howard Haeker, TRADOC
Analysis Command-Study
and Analysis Center

Martha Head. Naval
Oceanographic Office

1430—1500 Automation Tools for Data V&V

15001530 Interaction and Interdependencies o
Analysis. Models. and Data

1530—1600 Verification. Validation. Accreditation
and Certification Costs

1600—1630 Discussion

Wednesday. 17 Novermber 1993

0800—0900 Joint Modeling and Simulation
Verification.Validation and Data Accuracy

09000930 Data Verification and Data Models

0930—1000 Extended Air Defense Simulation
(EADSIM) Valtdation Methodology
Using Comparisons with Field Test Data

1000—1030 Break

1030—1100 Contractor Data: Where does It Fit
in Management?

1100—1130 TADS Visual Data Analysis -

1130—1200 Oceanographic Data Base Management
at the Naval Oceanographic Office

1200--1300 Lunch

1300—1600 Group Discussion and Preparation of Report

Goals:
Formatlon of VV&C Task Force
Definttions and Guildelines for VV&C

Polictes for data ownership responsibllity
Interoperabllity across source/dertved data centers
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