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Abstract

This report provides an executive overview and top level presentation materials for
the Modular Simulator System (MSS) also known as 'Mod Sim'. It provides a brief
overview of the MSS project, system architecture and design, and application alterna-
tives for employing the design to a simulation and/or training device. This report
serves as both an educational and decision tool for all levels of management and
engineering personnel. This report describes the basic concepts of the MSS design
and its basis for development. The intent is to support informed decisions regarding
the application of the MSS approach to a ,-ecific training system development. Addi-
tional sources for detailed MSS data are also provided for further reference.
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1. INTRODUCTION.

1.1 Purpose. This report provides presentation materials, summary data and
reference information for the Modular Simulator System (MSS). It describes the basic
concepts of the MSS design and its basis for development. The presentation
materials provide a top level overview of the MSS architecture and design concepts.

1.2 Scope. This executive report is applicable to a MSS design based program. It
provides an overview of the MSS project, design concepts, and approach to
employing those concepts to a simulation and/or training device development. This
guide is specifically targeted toward upper level management, engineering
management, and the project managier. It will help these managers quickly achieve a
basic understanding of the MSS.

1.3 How to Use This Report. This report is intended to be used for several purposes.
It is primarily informative to a general audience that is not familiar with the MSS
concepts. Section 2 provides additional reference materials which define the MSS
architecture and design in detail. These materials are essential to achieving a
comprehensive understanding of the MSS concepts and applying the concepts to a
development effort. Section 3 provides an executive overview of the MSS and is
intended to be used as a "white paper*. It provides a very brief overview of the MSS

( and its development basis.

The majority of this report is comprised of a MSS summary presentation provided in
appendix A. The presentation is intended for several audiences including upper man-
agement, program management and engineering management. Each chart in the
presentation has an accompanying page that contains a textual script. The intended
audience for each chart is identified in the lower right corner of the script page. Charts
identified as "Technical" are intended for presentations to a technical or engineering
management audience. Charts identified as "Management" should be used in every
presentation including those for executive, management and engineering audiences.
The presentation charts and associated script pages provide a complete
presentation. This presentation can be given in 45 to 60 minutes.

D495-10441-1 5



2. REFERENCE DOCUMENTS.

The following documents are provided for further reference and would be useful in the
management and design efforts of a modular simulator design program. The
management and engineering design guides provide planning and guidance informa-
tion for application of the Mod Sim approach and design. The interim and final reports
provide detailed analysis results and rationale from the development and demonstra-
tion of the MSS design and approach The generic System/Segment Specifications,
Interface Requirements Specification and Interface Design Document provide
detailed requirements, design and interface information which can be tailored to a
specific application of the MSS approach. The F-1 6C specifications were those used
during the demonstration project and serve as an early example of application
tailoring.

a. System/Segment Specification for the Generic Modular Simulator System,
Volumes I-XIII, S495-10400.

b. System/Segment Specification for the F-1 6C Modular Simulator System
Demonstrator, Volumes I-XII, S495-10415.

c. Interim Report on Research and Development for Modular Simulator System
Phase III Program, Part 1, D495-10402-1, 15 September 1988.

d. Modular Simulator Design Program, Phase III, Part 2 Final Report,
D495-10437-1, 29 August 1991, Revision B.

e. Follow-on Effort Final Report for the Modular Simulator Design Program,

D495-10438-1, 28 August 1991.

f. Modular Simulator Engineering Design Guide, D495-10440-1.

g. Interface Requirements Specification for the Generic Modular Simulator
System, S495-10734.

h. Interface Design Document for the Generic Modular Simulator System,
D495-10735-1.

i. Modular Simulator Management Guide, D495-10439-1

0
D495-10441-1 6



3. MODULAR SIMULATOR EXECUTIVE OVERVIEW.

The Modular Simulator System (MSS) Design program, also recognized as 'Mod
Sim', is a tri-service supported development program. The program goals include
shorter simulator development schedules, reduced simulator development costs and
improved simulator supportability. A generic Weapon System Trainer (WST) was
partitioned into a discrete set of modules or segments. Generic specifications
define/standardize each segment's functions, intersegment communication methods,
and the system architecture.

The MSS architecture consists of twelve distinct segments that communicate via a
Virtual Network (VNET). The MSS VNET communication architecture is a conceptual
mechanism for communication between segments using a message passing protocol
and is independent of a specific hardware implementation. This allows the
architecture to be adaptable to both high end and low end applications, while accom-
modating advances in computer technology.

The MSS concept,
El Expands the opportunity for competition by promoting the participation of

specialized and smaller companies in simulator development.
0 Facilitates reduced cost and low risk system upgrades.
"" Is supported by the Air Force, Army and Navy.
"0 Increases hardware and software reusability.
"0 Is standardized by generic specifications with tailoring instructions that

allow adaptation to specific applications.
"O Reduces training system development time through,

"* Parallel design, development, and testing techniques.
"* Faster, more complete systems engineering.
"* Faster system integration.

"O Provides a standardized, reusable communication architecture and system
interfaces using the Ada software language to enforce interface integrity, a
key to successful integration.

O Can be applied to any type of training device, including air and ground
vehicle simulators and maintenance trainers.

O Has been demonstrated and validated to the armed services.

The MSS development was accomplished using a three phase process. Phase I was
a Request For Information (RFI) to the simulation industry. The purpose of this RFI
was to survey the simulation industry to assess industry support and the general fea-
sibility of the MSS concept. The results of this survey were very positive. This led to

C) the Phase II, Modular Simulator Design Concept Development. This competitive

D495-10441-1 7



procurement wis awarded to two companies, Boeing and Logicon. The products of
Phase II were a conceptual MSS architecture that focused on alrcrew simulator func-
tional analysis and intermodule communication architecture/design. Each contractor
developed a conceptual modular simulator design for this effort. Each contractor's
conceptual design formed the basis of their proposal for the Phase III contract.
Boeing was awarded the Phase III contract, which consisted of design, demonstration
and validation of the MSS.

Phase III was divided into two parts. Part 1 concentrated on the specification and
design of the MSS architecture. During Part 1, the system was partitioned into
segments that had generic intersegment interfaces, were loosely coupled, and
focused on a specific area of simulation expertise. An intersegment communication
architecture was developed that was non-proprietary, supported industry standards,
exhibited low data latency, provided 50% growth and was available for use in the
concept demonstration. Performance models of various system architecture design
alternatives were used to predict feasibility and system performance. A thirteen
volume generic System/Segment Specification was developed to formally document
the requirements for a MSS implementation. During Part 2 of Phase Ill, the MSS
design developed in Part 1 was implemented and tested using a government provid-
ed F-16 crew station and existing F-16 simulator source code. Phase III resulted in a
successful demonstration of the MSS concepts.

To foster industry participation and support for the MSS design, Boeing subcontracted
( the design and development of 75 percent of the segments. The Phase III

subcontractors were Rediffusion Simulation Limited (RSL), Science Applications
International Corporation (SAIC), AAI, and Intermetrics. Further industry participation
was solicited through regular Interface Standards Working Group (ISWG) meetings.
At these meetings both industry and government simulation experts participated in
the review of the MSS design and subsequent demonstration.

Following Phase Ill, an interface was defined and added to the MSS architecture to
support multiple simulator/team training (e.g.; Distributed Interactive Simulation). Tai-
loring instructions were added to the generic specifications to ease adaptation to
specific applications. Additional documentation, including an engineering design
guide, management guide and executive report provide overviews of the MSS
approach targeted to specific audiences.

The MSS is a demonstrated, viable simulator architecture and development approach
that can shorten development schedules, reduce costs and improve supportability of
many simulator and training device applications.

D495-10441-1 8



Appendix A

Modular Simulator System Presentation
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