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Center for
Distributed Interactive Simulation
Testing

ABSTRACT

The Institute for Simulation and Training (IST) at the University of Central
Florida (UCF) is proposing to take the lead in the creation of a national Center
for Distributed Interactive Simulation Testing (CDIST) which will
provide facilities and capabilities for conducting conformance, interoperability
and performance testing for the evolving DoD-sponsored Military Standard for
Distributed Interactive Simulation (DIS). The mission of the CDIST will be to:

1) establish an organization which will function as a focal point for
testing and evaluating products and systems which claim to adhere to the
evolving DIS standards;

2) facilitate the development of an open network architecture and
communications protocol based upon the DIS standards for
interconnecting simulation devices; and

3) provide products and services which will promulgate acceptance and
evolution of DIS concepts and standards for simulation interoperability.

The CDIST will be established as a not-for-profit research and development
organization made up of members from industry, government and academia.
The initial CDIST effort will be focused on research and development for testing
the DIS standard, and making these resulis available to the DIS community.

~In carrying out this proposed project, IST will develop testing software and

methods of testing for the DIS standard as it exists today, and as it will evolve
over the next two years. IST will also develop a laboratory test facility in which
to carry out these development activities, as well as perform actual testing on
DIS systems. As testing products, methods and capabilities mature, financial
support in the form of CDIST paid membership and CDIST product and services
sales will be sought from the DIS industrial community. It is anticipated that
within approximately three years after initiation the CDIST will be a fully self-
sufficient organization.




% BACKGROUND
1.1. IST’s Role in DIS Research and Standards Development

The Institute for Simulation and Training (IST) at the University of Central
Florida (UCF), under the sponsorship of the Army's Project Manager for
Training Devices (PM TRADE) has the unique role of developing standards for
Distributed Interactive Simulations (DIS). IST is accomplishing the standards
development process by conducting research, assimilating requirements,
analyzing approaches, and hosting workshops to discuss issues related to the
standard.

The workshops, held on a semi-annual basis, have received wide attendance
by industry, government and academia. The result of the workshops and IST's
research and analytical efforts is a draft standard which describes the types of
information to be exchanged between simulations. The first version of the draft
DIS standard was released in June, 1990. The draft standard is currently under
review and revision at IST and a second version was released in February
1991.

Since the release of the draft DIS standard in July 1990, there has been a need
identified by both industry and government for some agency to assume a
leadership role to support technical issues concerning the standard, especially
in the areas of conformance, performance, and interoperability testing. IST
proposes to be that agency.

1.2. Definition of Terms
For the purposes of this proposal, the following concepts are defined:

Conformance Testing . Verifies that DIS products and services comply with
published DIS standard specifications. Passing a series of conformance tests
would result in receiving a “seal of approval” from the accredited testing facility.

Performance Testing - Provides a technique for measuring how well a system
executes a certain function. As related to DIS systems, performance testing is a
measure of the system's real-time network capabilities.

Interoperability Testing - Supplements the DIS conformance testing by verifying
the application-to-application (simulator-to-simulator) behavior of the specified
DIS configurations. It should be noted, however, that the passing of
conformance and performance testing by two systems does not guarantee they
will fully interoperate. Interoperability testing and analysis will be required to
certify simulator interoperability.

1.3. The Role of Testing for DIS
To put the role of testing in perspective, it is useful to consider how a

communications protocol evolves from concept to delivery to the user. Figure 1
illustrates this evolution.
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The first step is the DIS service definition in which all behaviors and features of
the protocol, as seen by the application, are specified. This step is followed by
a specification phase that consists of developing a complete definition of the
protocol behaviors needed to produce the required service. The specification
must describe what the protocol should do, what it should not do, and how it
should react to external stimuli.

It should be noted that in the current release of the DIS Protocol Standard, only
the Protocol Data Unit (PDU) structures have been clearly defined. There are
some guidelines given as to the behavior of the protocol but they are very
general in nature. The ongoing work of the DIS standard workshop groups,
along with prototype implementations of the existing DIS standard will provide
information which will eventually build the behavior of the protocol. As these
behaviors are developed and accepted by the DIS standards body, techniques
for testing them will be developed as part of the CDIST project.

A protocol specification must be verified to ensure that it is complete, that it is
free of logical and functional errors, and that it correctly delivers the intended
service. Verification ensures that a protocol has the desired consistency and
robust properties. Consistency insures that anomalies will not happen, and
robustness ensures that correct transactions will occur .

The protocol specifications are used to develop products and services.
Conformance testing verifies that these products and services comply with their
specifications. Interoperability testing supplements conformance testing by
verifying application-to-application behavior of specified complex
configurations. And performance testing assess the efficiency of how well the
protocol executes its functions.

Even after the product or service has passed both conformance, performance
and interoperability tests, protocol and functional problems may occur in the
field due to unexpected conditions, untested configurations, or faulty
administration. Thus, maintenance testing may be needed to troubleshoot and
resolve protocol and functional errors while installing new services or
equipment, upgrading software, and performing service operations.

1.4. Summary

Over the past three years IST has gained considerable technical expertise in
the areas of simulator networking and communications technologies through
research programs sponsored by DARPA and PM TRADE. Additionally, a
sophisticated networking and communications laboratory capability has been
established at IST (see Figure 2). This base of equipment and expertise at IST
is being used to support the DIS standards development process and will serve
as the foundation for the CDIST project.

The establishment of the CDIST at IST will follow industry trends toward utilizing
neutral centers for standards compliance testing, such as the Corporation for
Open Systems (COS), Government Open Systems Interconnection Profile
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(GOSIP) National Voluntary Lab Accreditation Program, and the ISDN Test
Laboratory at North Carolina State University. And further, the CDIST will be
the first initiative to formally begin the process of developing methods and
facilities for certifying simulators and simulations and their associated
communications networks for adherence to the DIS standard.

2. OBJECTIVES

IST's overall objective of the CDIST project is to provide an organization which
will function as a focal point for testing and evaluating products or systems
claiming to adhere to the evolving DIS standards. Additionally, the CDIST will
facilitate the development of an open network architecture and communications
protocol based on the DIS standards for interconnecting simulation devices and
will provide products and services which will promulgate acceptance and
evolution of DIS concepts and standards for simulation interoperability.

IST's objectives for this project are as follows:
+ Develop testing methodologies and test programs for DIS.

« Utilize existing facilities (e.g., IST, ADST sites, etc.) to perform DIS
conformance, performance and interoperability testing

» [Establish a facility at IST where missing pieces of DIS conformance,
interoperability and performance testing can be conducted.

+ Develop and implement a strategy for establishing and maintaining an
organization comprising members from industry, government and
academia whose purpose is to facilitate the acceptance of DIS standards
and concepts as described above.

* Provide DIS technology transfer.
IST's approach to achieving these objectives"is presented below.
3. APPROACH

3.1. Strategy

The primary strategy underlying the establishment of the CDIST involves
building a robust organizational infrastructure. It is envisioned the CDIST
organization will be set up utilizing the consortium concept. A consortium,
according to Webster's Dictionary, is defined as “An agreement, combination, or
group (as of companies) formed to undertake an enterprise beyond the
resources of any one member.” In other words, a consortium is an arrangement
between companies or other organizations to pool their resources in order to
more effectively focus on and address a given problem or need.




There are a number of successful consortium type organizations in operation
today. The Corporation for Open Systems (COS) is a prime example of such an
organization.

COS is a research and development (R&D) organization established to address
the needs of testing the Open Systems Interconnection (OSI) international
computer communications standard. It was founded by industries in the OSI
community who recognized the need for standards and the testing thereof.
COS, in and of itself, is an organization made up of technical and administrative
staff, and laboratory facilities. Funding for COS operations comes from
membership fees charged to organizations wishing to belong to the COS
consortium. As a result of being a paying consortium member, an organization
has the privilege of sitting, with voting rights, on the COS Advisory Board.
Additionally, both the Army and the Defense Communications Agency are
members of COS and we have indications from COS they will allow IST to
attend their meetings initially under these members auspices.

In establishing the organizational infrastructure for the CDIST, IST will draw
heavily from the examples of organizations such as COS. A prototype
organizational diagram of the CDIST is shown in Figure 3.

As is true for any organizational start-up, resources are needed up-front to “kick-
start” the effort. Building upon the base of expertise and equipment residing at
IST primarily as a result of PM TRADE and DARPA simulator networking
research funding, IST will focus resources on the research and development of.
methods and products for testing the DIS standard.

IST will develop techniques for testing DIS systems either in-house where it is
feasible to bring a system to the testing location, or remotely where it is not
feasible to relocate the system to be tested. Also, where existing facilities exist,
IST will attempt to arrange collaborative arrangements to facilitate testing at
other sites. DIS conformance tests will be developed and carried out at IST.

During the two years of this project, funding will be utilized by IST to prototype
products, methods and services for testing the DIS standard. The first year of
the project will focus on conformance testing methods and product
development. As these testing methods and products mature and gain
acceptancein the DIS community, the CDIST will have demonstrated its value to
the DIS community and be able to attract organizations to become paying
members. In addition to membership fees, the sale of products and services will
provide an additional revenue stream.

As DIS systems begin to emerge and intercperability experiments become a
reality, issues such as hi-fidelity vs low-fideiit; simulator interaction will have to
be addressed. The second year of this project wiil jocus on these issues related
to DIS simulator interoperability and performance.

At the end of this two year project, the CDIST will be a self-sufficient R&D center
for developing test programs and tools and performing testing of the DIS
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standard. Figure 4 shows IST's perceived steps to simulator interoperability
and how the CDIST fits into this process.

3.2. Project Management

Development of the CDIST will be controlled by standard project management
principles. A Project Manager will report to a Technical Director, and will be
responsible for maintaining appropriate staffing levels and keeping the project
within time and budgetary constraints. The Project Manager will maintain
communication with the customer, project technical staff and IST management,
and seek an expeditious resolution to any areas of concern which may arise.
The Project Manager will utilize IST's existing infrastructure of administrative
support to assist him in the execution of his duties. Mr. Brian Goldiez will be the
Technical Director for this project. Mr. Jack Thompson will be the Project
Manager for this project.

Senior researchers will report to the project manager and will be responsible for
administration of the technical aspects of this project. The Project Manager will
work closely with all senior researchers who will be responsible for directing the
efforts of appropriate technical personnel and resources in order to accomplish
stated goals of this project.

Also as part of the management of this project, IST will implement a
configuration management program for the CDIST. As the development of the
DIS standard progresses, the software developed for conformance,
interoperability and performance testing must be continually updated and
enhanced to provide for continued accurate testing. |IST will provide
configuration management for the different software programs developed and
their various versions through the use of commercially available configuration
management tools.

IST will serve as the prime contractor on this project. IST will use its technical
and administrative staff, UCF faculty and graduate students to carry out the
majority of the labor effort. Where appropriate, IST will seek the services of
various expert groups such as the National Institute for Standards and
Technology (NIST), North Carolina State University’'s Center for
Communications and Signal Processing, and the Corporation of Open Systems
(COS) to provide technical guidance in during the course of this project.

3.3. Technical Approach

The primary thrust of this project focuses on the research and development
activities which must be performed in establishing conformance, performance
and interoperability testing methodologies for the DIS standard and providing
them to the DIS community. IST proposes a three task approach to this project:
1) the research and development of DIS protocol test programs and
accompanying test tools; 2) the development of methods by which to deliver this
testing service to the DIS community and; 3) the development of laboratory-
based test facilities on which to develop and provide these services.
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3.3.1. Task 1: Research and Development for DIS Testing

Now that the DIS PDU standard is a reality, methods to certify a system
purporting to conform to the standard are required. However, even after a
system has passed conformance verification to the DIS standard, there is no
guarantee it will interoperate with other DIS-compliant systems. There is an
additional need for interoperability and performance testing services to be
provided as well. Task 1 is aimed at performing research and development of
DIS test programs and tools for conformance, interoperability and performance
testing of DIS systems.

Conformance testing of the existing DIS PDU standard will be given highest
priority. Due to the nature of the DIS application (i.e., multicast and real-time
requirements), interoperability and performance testing methods require
research initiatives prior to the development of complete test suites.

3.3.1.1. DIS Conformance Testing

The development of a methodology for testing the DIS standard will proceed in
two phases. The first phase will focus on developing techniques for verifying
the existing DIS Protocol Data Unit (PDU) structure formats as specified by the
draft DIS PDU Military Standard dated in January 25, 1991. The second phase
will build on the work done in Phase 1 but will focus on testing these PDUs
when they are used in a DIS application.

Beyond the first year, testing will proceed in a manner which tracks the evolving
DIS standards and incorporates enhancements and modifications to existing
DIS standardized elements, as well as the addition of new DIS features and
elements.

3.3.1.1.1. Conformance Testing the DIS PDU Standard

This task will focus on the development of a methodology for performing semi-
automated or automated testing of the DIS PDU data structures as defined by
the most recent release of the DIS PDU Draft Military standard. More
specifically, this task will involve developing test programs,tools and methods to
provide the capability of generating, receiving and analyzing DIS PDUs
exchanged between a simulation system under test and the host test system.

Due to the nature of this testing (i.e., verification of DIS PDU data structure
format), reliable simulator-to-simulator transmission of the PDU will be required
with little or no emphasis placed on real-time delivery of the PDU. Accordingly,
tests will be developed to assess the implications of utilizing various off-the-
shelf communications schemes. For example, TCP/IP, OSI, FDDI/XTP, the
Internet IP Streams protocol, and other commercially available communications
protocol stack implementations will be examined and testing methods
developed to include those protocols operating in conjunction with the DIS
application.
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Currently, IST is engaged in developing a scheme for testing the syntax, and to
a limited degree, the utility of the DIS PDUs. In this work, IST has written a very
basic interactive program which allows persons operating from workstation
consoles to “battle” against each other in real-time. In this simulation, the
players move a graphical symbol of a tank around the screen via a series of
keyboard inputs. The player can move the tank forward, backward, left, and
right. Additionally, the turret can be slewed and the main gun can be fired.
Action occuring on one workstation is relayed to the other using the appropriate
DIS PDUs. Currently, this program has incorporated four of the DIS PDUs:
Entity Appearance, Fire, Detonation, and Collision. It runs on Sun workstations
and communicates over standard Ethernet. Within the program we have the
ability to change or modify parameters such as the dead reckoning methods
and/or discrepancy thresholds. Also, timing routines are incorporated into the
software to aid in the gathering of data for statistical analysis.

IST will use the software described above as a starting point for the
development of DIS conformance testing software and tools. This software will
be expanded to include all the existing DIS PDUs and will incorporate
techniques for verifying their conformance to the DIS standard. Also techniques
for performing testing, such as testing scripts consisting of a series pre-recorded
testing scenarios which require specific stimulus/response types of interactions
which fully test the DIS standard in an application-to-application (simulation-to-
simulation) environment will be developed.

The major activities to be performed as part of this task include:
+ Investigate ISO standards relating to conformance testing methods
+ Develop / implement initial DIS conformance test strategy including:

- Automated testing techniques for providing automatic
communications and test processing between the tester and the
system under test (SUT).

- DIS testing scripts as a means of creating stimulus/response stimulus
to the DIS SUT

- Test specification, pass/fail criteria, and test analysis for DIS
conformance test generation and implementation

- Implement local area network based testing for SUTs brought to the
CDIST facility

- Investigate methods for remote (long-haul) DIS conformance testing
for systems which cannot be relocated to a test facility.

« Develop / implement DIS testing software and tools

- DIS PDU conformance test software for the DIS PDUs

11




- DIS PDU Protocol Analyzer tool for DIS protocol debugging

- Low-cost DIS Network Traffic Logging and Playback system for DIS
development and debugging

- Low-cost DIS <--> SIMNET PDU translator to be used to allow DIS
PDUs to be displayed on SIMNET equipment (e.g., STEALTH).

3.3.1.1.2. Conformance Testing Evolving DIS Standard

These tasks would begin approximately 6 months after contract award (MAC)
and during the first year of the project would include:

« Implement ISO standard conformance testing methods for the DIS
standard

+ Design, develop and implement test programs and tools for newly
standardized DIS elements

+ Enhance / refine existing DIS PDU test programs and tools
« Conduct DIS conformance testing and analysis on candidate systems.
Under this task, the second year's activities will address the following:

+ Implement formalized conformance testing program with a DIS
conformance “Seal of Approval” based on ISO and GOSIP guidelines

« Develop / enhance DIS test programs, tools and methods as required for
expanded DIS PDUs and/or new DIS elements

+ Establish a capability for performing remote conformance testing via a
long-haul network

+ Conduct DIS conformance testing and analysis on candidate systems.
3.3.1.2. DIS Performance Testing

The objective of developing a capability for performance evaluation is to
establish a methodology for network capacity measurement. IST has been
involved with developing computer models for predicting the performance of
computer networks for the last three years. In this task, the network loading
characteristics of various devices will be studied in order to establish guidelines
for how these models can most effectively be utilized as a tool for predicting DIS
communication systems performance. Time delays (overall and network
induced) will be measured on actual systems and system performance modeled
for high-gain simulated tasks. Potential enhancements, as well as bottlenecks
and shortcomings, will be identified. Network performance will be predicted for
differeni types of exercises, and the quality of simulation will be evaluated.

12




Additionally, this task will focus on investigating techniques in network
management and simulator control which may improve DIS network
performance. Proposed OSI network management protocols will be evaluated
in the context of real-time networked simulations. Features such as file transfer,
site monitoring, error reporting, simulator status tracking and simulator control
will be evaluated within the context of this task.

This task will begin in month 6 of the project and will include the following
activities:

+ Develop a DIS performance testing methodology

+ Define real-time and non-real-time performance requirements for the DIS
application

* Investigate/implement techniques for enhancing DIS communication
performance (i.e., network management & arbitration, bandwidth
allocation, etc.)

Under this task, the second year's activities include:
+ Develop DIS performance test software
+ Implement performance testing procedures and processes
+ Conduct DIS performance testing and analysis on candidate systems.
+ Prototype DIS communications enhancements investigated in year one
3.3.1.3. DIS Interoperability Testing

This task will begin in the second year of the project and will focus on
developing test programs and tools, as well as a test strategy for assessing how
well DIS systems interoperate with one another. The passing of a DIS
conformance test alone is not enough to insure DIS systems will interoperate
completely. Interoperability testing is required to address those problems which
arise during interoperability experiments and provide feedback to the
conformance testing group so that they can modify their tests to include new or
expanded tests which would identify the problem at conformance test time.

Interoperability testing will be an extremely important part of the evolution of the
DIS standard. In order to have a meaningful interactive session between two
simulations, there are many inter-simulator issues which must be taken into
account, such as database correlation, sensors, high vs low fidelity, etc. This
task will begin to address some of these issues on a case by case basis during
actual interoperability experimental sessions between candidate DIS
simulators. The results of these early DIS interoperability experiments will
provide valuable lessons learned to the DIS community and will drive the
definition and specification of the evolving DIS standard. The CDIST laboratory
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will contain the necessary communications and computational resources, as
well as technical expertise, to allow it to participate in interoperability
experiments.

Interoperability testing will be performed in two ways. The first is called “pair-
wise” testing and involves interfacing two DIS systems which have each passed
the DIS conformance testing (at a minimum), and allowing them to interact. The
second is called “reference” testing and involves interoperating with a system
considered to be a reference or standard implementation. As part of this task an
interoperability reference testing system will be built by IST and made available
to the DIS community as a CDIST service. Additionally, IST will be prepared to
engage in pairwise testing with organizations such as AFHRL, NOSC, the
ADST contractor, and DIS vendors, if and when the opportunities present
themselves.

Interoperability problems encountered will be isolated during and corrected
between interoperability experimental sessions. As part of the CDIST “Seal of
Approval” program, CDIST will provide assistance in resolving interoperability
problems between systems holding the Seal.

The interoperability testing task will begin approximately 6 MAC and will include
the following activities during the first year of the project:

+ Develop a DIS interoperability testing methodology
» Develop initial versions of DIS interoperability testing software

+ Establish arrangements with other organizations to perform DIS
interoperability pairwise testing experiments

« Enhance computational and communications facilities to support
interoperability testing as required

Under this task, the second year's activities will include:
+ Develop a DIS interoperability testing reference system
* Refine DIS interoperability testing software
» Perform DIS pairwise and reference system interoperability testing
» Identify and resolve DIS interoperability problems

3.3.2. Task 2: Develop Methods for Providing CDIST Services
to DIS Community

As DIS testing programs and tools are developed, methods for utilizing them
and making them available to the DIS community must be established. This
task focuses on developing these methods or services.

From a DIS conformance testing standpoint, this task will address the issues
associated with the development and administration of a CDIST “Seal of
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Approval” program which would certify a product’s compliance with the DIS
standard. Similarly, CDIST offered services in the areas of interoperability and
performance will have to be developed and administered.

The sections below describe the types of products and services which would be
provided by the CDIST. Ultimately, these products and services will be a major
income generator and provide funding for the CDIST's continuing operation in
the out years.

3.3.2.1. DIS “Seal of Approval”

The DIS “Seal of Approval” certifying conformance to the DIS standard will by
far be the most important offering of the CDIST in the long run. Successful
administration of the DIS Seal program is essential to the promulgation of an
open DIS standard. As mentioned above, IST will develop and staff a test
facility to carry out these testing services. Also, IST will implement a program by
which other test facilities can be accredited to perform conformance testing and
issue the DIS Seal. CDIST members will receive a substantial discount on fees
associated with obtaining the Seal, while non-members will be required to pay
for the Seal on a non-discounted fee basis.

3.3.2.2. Products

Products evolving from CDIST research and development such as handbooks,
test programs, and software tools will be available for purchase through the
UCF College of Extended Studies. As in the case of a DIS conformance test
suite or tool, the product would typically include executable software and
accompanying documentation.

3.3.2.3. Industry / Academia / Government Working Group (IAGWG)
Meetings

In order to facilitate the acceptance of the DIS standard and concept, a goal of
this project is to provide DIS technology transfer. As one method of achieving
this goal, IST will host a series of IAGWG meetings. These meetings would
provide a forum for presenting CDIST R&D products and methods to the DIS
community for review and comment. The results of these meetings will impact
the direction of CDIST efforts and provide a validation of concepts and products
as they are developed.

3.3.2.5. DIS Support

IST will provide limited support to those organizaticns desiring an
understanding of how CDIST and its products can be used by the sponsor.

3.3.2.6. Technology Transfer
As mentioned above, IAGWG meetings will provide DIS technology transfer.

Additionally, technology transfer will be achieved by the establishment of a
service to provide on-line information accessible over the Internet or dial-up
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phone lines, which will provide the DIS community with the latest in DIS
information. Contained within these information bases will be literature search
results compiled by IST as a part of CDIST development, the DIS standards,
DIS rationale, technical reports and lessons learned from DIS community
members willing to make that information available.

This task will involve specification and selection of database, hypertext, and
related information management software, and development of a PM TRADE
approved user interface. This information will be publicly available and
accessible through the Internet or by dial-up phone lines to the CDIST database
server. Initially, this service will be free. Eventually, CDIST members will
provide this service at no charge. Hard copies of any information would be
purchased from the UCF College of Extended Studies or obtained from the
Defense Technical Information Center (DTIC).

The development, enhancement and refinement of DIS services described
above will be continued throughout the life of the CDIST. As products and
services are developed, they will be made available to the DIS community.
Sales of products and services will be crucial to the financial survival of the
CDIST. As the DIS conformance test programs become mature, the CDIST will
be in a position to sell its “Seal of Approval” as a guarantee of a product’s
conformance to the DIS standard. Products developed directly as a part of this
project will be made available to the DIS community at no cost, or as seen fit by
PM TRADE.

3.3.3. Task 3: Test Facilities Development

The CDIST facility will contain hardware and software resources required to
expedite the development of procedures for implementing, testing and
assessing the DIS standard in a variety of configurations. A sophisticated
networking and communications laboratory capability has been established at
IST. This laboratory capability will be enhanced and augmented as appropriate
to provide the-required communications and computational resources to carry
out this project.

The development of this facility will proceed in a sequence of steps, with certain
tasks being performed in parallel with others. Essentially, there will be two
major steps in this effort: (1) requirements analysis and (2) laboratory
implementation.

3.3.3.1. Requirements Analysis

A detailed requirements analysis will be performed to determine the specific
requirements of the CDIST facility in order to maximize flexibility and
compatibility for interfacing with other sets of hardware and software. This effort
will generate a list of requirements which will be used as input to the preliminary
design outlined below.
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3.3.3.2. Laboratory Implementation
The results of the detailed requirements analysis will be used to direct the
implementation of the CDIST laboratory facility. Existing IST computational and
communications resources will be utilized to the maximum extent possible

throughout this design process. Additional equipment will be specified in this
task.

IST will work through UCF's purchasing department, allowing advantage to be
taken of educational discounts which most major vendors offer, thereby
leveraging the purchasing power of this project. As items are received, they will
be tracked by the UCF and IST inventory control systems. IST currently has
adequate floor space to accommodate expansion of its present laboratories.

Additional floor space is available and will be annexed as required to carry out
this project work.

The development and operational support of the CDIST test facility will continue
in year two and over the life of the CDIST. Communications and/or
computational systems will be acquired or existing systems upgraded to meet

the demands of the project. Additionally, appropriate staffing will be maintained
to assure efficient operation of the facility.

3.4. Deliverablés

The following will be deliverables as part of this project:
+ Detailed Project Workplan

» Bi-monthly Status and Management Reports

* Minutes from all reviews

+ Conformance testing literature search results

« CDIST Consortium Implementation Plan

+ DIS Conformance test software and tools

« DIS Interoperability test software and tools

+ DIS Performance test software and tools

« Test plans and methods for Conformance, Performance and Interoperability
testing services
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