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1. SCOPE

This Acceptance Test Plan (ATP) establishes the plan for the testing of the Baseline
Modular Semi-Automated Forces (ModSAF) for Battlefield Distributed Simulation -
Developmental (BDS-D) sites. This document has been developed by LORAL Advanced
Distributed Simulation under contract Number N61339-91-D-0001; D.O. 0021, Contract
Data Requirements List (CDRL) A006, in accordance with paragraph 3.3 of the
Statement of Work (SOW), Baseline SAF for BDS-D Sites, ModSAF.

1.1  System Overview

The purpose of the ModSAF environment is to provide a Distributed Interactive
Simulation (DIS) system for simulating and controlling entities, such as vehicles,
Dismounted Infantry (DI), missiles, and dynamic structures on a virtual battlefield.
These entities interact with each other and with manned individual entity simulators,
such as an M1 tank simulator, to support training, combat development experiments,
tactics and doctrine studies, weapon and sensor evaluations, and man-machine interface
issues. The ModSAF System functions in an established simulation system
environment at the Aviation Test Bed (AVTB) at Ft. Rucker, Alabama, and the Mounted
Warfare Test Bed (MWTB) at Ft. Knox, Kentucky. The purpose of this test plan is to
define the test program which will verify the requirements and operation of the
ModSAF System after integration with the existing facilities. Figure 1.0-1 reflects the
components of the ModSAF environment which are applicable to the ModSAF delivery
order. Once the testing of the ModSAF software has been completed and the software
and documentation referred to as ModSAF 1.0 has been accepted by and delivered to
the Government, configuration management will be established. It is anticipated the
ModSAF software and documentation will be delivered to multiple Government and
industry sites.

ModSAF comes from the Advanced Research Projects Agency (ARPA) What If
Simulation System for Advanced Research and Development (WISSARD) and
"Seamless Simulation” programs. ModSAF restructures the SAFOR baseline to make if
more open, more modular and DIS compliant. In addition to new functionality
developed under WISSARD, ModSAF 1.0 focuses on providing better control, more
flexibility and extensions to higher echelons, and full documentation of the ModSAF 1.0
SAFOR.

With ModSAF, the operator is able to organize forces according to task, transfer control
to another operator, and regroup forces for new tasks. A single operator has the ability
to command vehicles simulated by more than one SAFOR workstation. It is also
possible to checkpoint and restart a mission without re-tasking the forces. Command
and control information is recorded along with exercise information. The system
provides beyond visual range air-to-air combat behavior, and includes improved
modeling of radar, intervisibility among entities, and detection probabilities. The
operator can plan higher level and more flexible missions by including contingencies for

20 December 1993 -1- Version 1.0
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known and expected agents. The resulting ModSAF runs under DIS 1.0 protocol
standards.

DIS PROTOCOL

X X X

PO PROTOCOL

N\ N/ A4

SAFstation ! SAFsim SAFlogger

Figure 1.0-1 ModSAF Environment

The objectives of the ModSAF 1.0 delivery order for which this Acceptance Test Plan
applies are as follows:

¢ To bring SAFOR systems, both hardware and software, to a common
baseline, with documentation and training sufficient to permit BDS-D site
personnel to maintain the upgraded systems.

¢ To provide additional capabilities including new battlefield platforms and
functionality, SAFOR operator tools, and better system performance.

* To provide all of the capabilities of the SAFOR in use at the sites at the time of
installation of the ModSAF System.

* To provide for a graceful transition path from ModSAF to Computer
Generated Forces (CGF).

The purpose of this ATP is to provide formal test procedures for acceptance of the
ModSAF System. The test procedures verify that the requirements of the ModSAF
System have been met. These procedures do not verify and validate the software
models of individual entities.

20 December 1993 -2- Version 1.0
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1.2  Document Overview '

This Acceptance Test Plan is organized into two volumes to satisfy the CDRL A006
requirement. Each volume is a stand-alone document and consists of the following
sectioris:

1. Volume I - This Volume of the Acceptance Test Plan details the test definitions and
test philosophy for the ModSAF 1.0 System test program. The following sections
constitute this volume:

a. Section 1 contains an overview, purpose and brief description of the functionality
of the ModSAF System environment.

b. Section 2 identifies those documents which are applicable and have been
referenced in the generation of this document.

c. Section 3 provides the test philosophy and approach to be implemented in the
verification of the ModSAF System requirements and design. The tests described
in this section will be the basis for the generation of the Volume I document.

d. Appendix A - ModSAF Requirements Traceability Matrix.

e. Appendix B - Glossary of Acronyms and Abbreviations.

2. Volume II - This volume of the Acceptance Test Plan contains qualification test

preparations, pre-test procedures, qualification test descriptions, and identification
of test cases. Finally, the volume contains the detailed step-by-step procedures to
verify the ModSAF System requirements as-defined in the ModSAF 1.0 System
Requirements Specification document. The allocation of requirements to each test
are provided in Appendix A of Volume I and will provide the traceability to the
procedures contained in this volume.

20 December 1993 -3- Version 1.0
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2.0 APPLICABLE DOCUMENTS

The following documents are applicable to the extent referenced herein and where not
specifically referenced are used as sources of additional information.

1. ModSAF Systems Requirement Specification, STRICOM, 12350 Research
Parkway, Orlando, Florida 32826-3275, dated 15 February 1993.

2. Statement of Work for the Baseline SAF for BDS-D Sites, Modular Semi-
Automated Forces (ModSAF), dated 10 October 1992.

3. ModSAF Installation Plan, STRICOM, 12350 Research Parkway, Orlando,
Florida 32826-3275, dated 12 February 1993.

4. ModSAF Training Plan, STRICOM, 12350 Research Parkway, Orlando,
Florida 32826-3275, dated 12 February 1993.

5. ModSAF Maintenance Plan, STRICOM, 12350 Research Parkway, Orlando,
Florida 32826-3275, dated 12 February 1993.

3.0 TEST PHILOSOPHY AND OBJECTIVES

The ModSAF System test philosophy is to verify as many of the requirements as
possible during the early stages of the testing program. This approach to final
acceptance will provide the benefits of surfacing problems early in the testing program
which will also enable early resolutions of the problems. This approach also provides
the benefit of a smooth on-site acceptance test phase in that the acceptance test
procedures will have been previously exercised and procedural problems corrected as
applicable. The early stages of the testing program defined as the In-House Verification
test phase, will be conducted in the Loral Advanced Distributed Simulations (LADS)
facility located in Cambridge, Massachusetts. A government-owned IRIS INDIGO
system will be configured to support the testing of the requirements associated with the
ModSAF Systemn.

A ModSAF Requirements Traceability Matrix will be maintained throughout all testing
phases which will provide the status of requirements verified, or failed, as applicable.
In addition to the Requirements Traceability Matrix, a Software Problem Report (SPR)
system will be maintained for all problems surfaced during the test program. The
Requirements Traceability Matrix will be maintained in such a manner that the SPRs are
completely traceable to the requirements affected. As each SPR is generated,
assignment will be made by the ModSAF System delivery order manager, or his
designated representative, as to whether the problem is procedural, hardware, software,
or a system problem. Accordingly, appropriate personnel will be assigned to
investigate and resolve the problem. As problems are resolved, they will be submitted
for re-test before becoming part of the "next" official baseline. An important part of the
ModSAF System test program will be "regression” testing. Continuous regression
testing will be conducted throughout the test program to ensure that as new resolutions

20 December 1993 -4- Version 1.0
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are introduced into the baseline, previously working functions have not been
contaminated.

The primary objective of this plan and the accompanying test procedures (Vol II) is to
establish that the ModSAF System is in compliance with the requirements as delineated
in the ModSAF System Requirements document. This objective is best achieved by
defining tests, development of test procedures, and execution of these tests which will
thoroughly verify the ModSAF System requirements.

31  Test Description

The ModSAF System is comprised of four subsystems that will be tested. The
subsystems are identified as follows:

* SAF Workstation Subsystem
¢ SAF Simulator Subsystem

¢ SAF Logger Subsystem

¢ ModSAF Interface

In addition, the test program will verify aggregate requirements.

The test program will develop test procedures with the objective of verifying the
aggregate requirements and the specific requirements pertaining to each of the defined
subsystems. The definition of tests and allocation of requirements will be made to
provide a most efficient and thorough test program. This will be accomplished through
analysis of the requirements and existing design documentation so that the
requirements can be correlated to the functionality of the subject requirements.
Independent tests and procedures will be defined so that these tests can be executed
independently. The independent test approach will provide the program with the
flexibility to execute the tests in any sequence desired and remove dependencies where
execution of functions are truly independent. The ModSAF Requirements Traceability
Matrix (Appendix A) identifies the allocation of requirements to the tests as defined in
the following paragraphs:

1R ir

This test will verify the overall functional requirements of the ModSAF 1.0 System.
Among the many capabilities that will be tested or demonstrated in this test as part of
the ModSAF 1.0 System Overall Requirements are:

Architecture.
Configurations.

Top Level Requirements.
Versions.

Testability.

20 December 1993 -5- Version 1.0
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¢ Extensibility.
¢ Documentation.
This test will verify:
1) the architecture and distribution of the capabilities of ModSAF among three
components,
2) sharing of simulation and control information by using databases and network
protocols,

3) single and combined system operation,

4) control of simulated entities by sinzle and multiple SAFstations,

5) creation of large numbers of computer generated DIS forces,

6) capabilities that equal or exceed those of the currently fielded SAFOR systems,
7) Version 1.0 requirements,

8) testability of operations under successively simpler conditions,

9) library and parameter file extensibility, and

10) availability of ModSAF documentation.

312 SAF Workstation Subsystem

This subsystem test will demonstrate the capabilities associated with the SAF
Workstation Subsystem. Conditions will be set up to ensure verification of the
following capabilities:

Mode Control.

Plan View Display.

Exercise Initialization Parameters.
Exercise Control Parameters.
Scenario Storage.

Force Control.

Interaction Between Workstations.
Databases.

Standards.

® & & & o & & o o

This test will verify the functional requirements for the ModSAF workstation. This test
will verify:

1) support of three operator privilege modes,

2) a two-dimensional view of the simulated environment including control tools,
3) parameter control for an exercise,

4) saving of all mission and unit information into a scenario file,

5) control of ModSAF entities and units,

6) parameter initialization for an exercise,

7) control of aspects of the user interface,

8) ability to interact with other workstations,

9) access to the numerous databases, and

20 December 1993 -6- Version 1.0




S g

ADST/WDL/TR-W003271 Systems Company Acceptance Test Pian Vol 1

10) use of X/Windows Motif standards and DOD Human Computer Interface Style
Guide.

3.4.3 ____SAF Simulator Subsystem

This subsystem test will demonstrate the capabilities associated with the SAF Simulator
Subsystem. Conditions will be set up to ensure verification of the following capabilities:

Exercise Control.
Command Interface.
Entity Simulation.
Structure Simulation.
Unit Simulation.
Parser Interface.
Database Interfaces.

This test will verify the functional requirements for the SAFsim component of ModSAF.
This subsystem will verify:

1) entity creation, state update, deletion and migration,

2) monitoring of PO database for entity actions,

3) construction of new entities either off-line by changing parameter files, or at run
time via the PO database, .

4) simulation of structures on the terrain,

5) unit simulation including combinations of entities, or entities and units,

6) parser interface for SAF software testing, and

7) database interfaces.

314 SAF Logger Subsystem

This subsystem test will demonstrate the capabilities associated with the SAF Logger
Subsystem. Conditions will be set up to ensure verification of the following capabilities:

Graphical User Interface (GUI).

Exercise Recording.

Exercise Playback.

Initialization of ModSAF from a Logged Exercise.

This test will verify the functional requirements for the ModSAF data logger. This test
will verify:

1) record and play back of simulation exercises,

2) creation of initialization overlays,

3) use of graphical user interface for user interaction,

4) recording of the simulation packets of any protocol family transmitted on the

simulation network,

20 December 1993 -7- Version 1.0
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5) playback of the simulation packets of any protocol family recorded in a ModSAF

data logger file, and
6) initialization of ModSAF from any point in a logged exercise using the recorded
PO protocol packets.

315  ModSAF Interface

This test will demonstrate the capabilities associated with the Interface Requirements.
Conditions will be set up to ensure verification of the following capabilities:

DIS Database Interface.

PO Database Interface.
Parameter Database Interface.
Terrain Database Interface.

This test will verify the interfacing of ModSAF components via the DIS database, PO
database, parameter database, and the terrain database. This test will verify:

1) the support of DIS 1.0 protocol, with appropriate extensions,

2) the support of SIMNET 6.6.1 protocol,

3) PO database support, including organization of command and control
information as shared overlays,

4) ability to modify the parameter database to define entity characteristics, and

5) terrain database queries and modifications.

20 December 1993 -8- Version 1.0




APPENDIX A
Requi ST bility Matri

Test Methodologies:

I=Inspection—Verification by visual examination of the displays, reviewing descriptive
documentation, and comparing the appropriate characteristics with -a reference
standard, to determine conformance to requirements. This includes mechanical
inspection of equipment and the verification of accuracy and completeness of the
documentation.

A =Analysis—Verification by evaluation using data sheets gathered from test
participants, mathematical representations, charts, graphs, or data reduction to
determine conformance to requirements.

D=Demonstration—Verification by operation, movement, or adjustment of the item
under specific conditions to perform the designed function to determine conformance to
the requirements. This includes content and accuracy of displays, and prompt system
recovery from induced failure conditions.

R=Reliability-Not verified by Demonstration or Test. Verified as the byproduct of
reliability and documentation testing by ILS personnel and/or engineering resources.

T=Test—Verification through systematic exercising of the applicable items under
appropriate conditions, with instrumentation and collection, analysis, and evaluation of
quantitative data to determine conformance to requirements. This includes correct
computer program control flow, correct computer program data flow, and acceptance of
proper range of values.

20 Decemiber 1993 A-1- Appendix A




PARA

TITLE

DESCRIPTION

TEST

1.1

Architecture

The capabilities of ModSAF will be
distributed among these three
components: SAFstation, SAFsim,
SAF-logger.

1.1

The ModSAF components will share
simulation and control information
by using the databases and network
protocols described below: DIS
Database, Persistent Object (PO)
Database, Terrain Databases, and
Parameter Database.

1.2

Configur-
ations

A single computer will be able to
run one of the SAFstation, SAFsim,
or SAF-logger components at a
time.

1.2

A single computer will be able to
run both the SAFstation and SAFsim
at the same time.

1.2

Multiple SAFstations will be able
to control entities simulated by
one SAFsim.

1.2

One SAFstation will be able to
control entities simulated on
multiple SAFsims.

1.2

The SAFsims will act as simulation
servers and will negotiate between
themselves which SAFsim should
simulate an entity, unless one
SAFsim has been specifically
designated.

1.2

The SAFsim will not have to
connect to a SAFsim but will
communicate with all SAFsims via
the Persistent Object Database.

1.2

One SAFstation will be able to
initialize and load a scenario on
all the SAF components
participating in the exercise.

1.3

Top Level

Requirements

ModSAF will provide the capability
to create large numbers of
computer generated DIS forces that
can be controlled by small numbers
of operators providing supervisory
control.

1.3

It will provide capabilities that
equal or exceed those of the
currently fielded SAFOR systems:
SIMNET SAF 3.11.2 and ODIN SAF
4.3.6.

1.3

ModSAF will provide support for
the WISSARD project, including
interfaces for control by the SOAR
artificial intelligence reasoning
svstem.

20 December 1993
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PARA

DESCRIPTION

1.3

The ModSAF software will be
capable of running on MIPS and SGI
computers.

1.4

Versions

ModSAF will be delivered in
incremental versions: ModSAF A,
ModSAF B, ModSAF 1.0, ModSAF 2.0.

1.5

Testability

The ModSAF software will be
constructed so that it is possible
to test its operation under
successively simpler conditions.

1.5

There will be mechanisms by which
complicating factors such as
communications failures,
occlusion, collisions, random
failures, etc., can be eliminated.

1.6

Extensibility

The ModSAF system architecture
will provide extensibility through
the use of\ libraries and a
parameter database.

l.6.1

Libraries

ModSAF software will be organized
into librarﬁgs, with applications
built from these libraries.

1.6.1

The libraries\ will be layered so
that libraries only depend on
other libraries at a lower level.

interfaces (experted routines and

All libraries g%ll define public
header files).

1.6.1

All other routiﬁﬁs will be
declared static.

1.6.2

Parameter
Files

ModSAF will parameterize both
behavioral and physical models so
that a variety of\Ehysical systems
can be represented

1.6.2

At program startup time, the off-
line parameter datalase which
defines these parameters will be
translated into a runtime
database.

During runtime, the usger or the
system will be allowed\to change
this database for the purpose of
making changes to models without
forcing a recompilation \of source
code. \

1.7

Documentation

ModSAF documentation will\ be
available in both hardcopx and on-
line format on the ModSAF
development computers. \

20 December 1993
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TITLE

DESCRIPTION

TEST

ModSAF documentation will include:
Requirements Document, Interface
Description Document, Library
Documentation, User's Manual,
Installation Instructions, and
Maintenance Plan.

Mode Control

The SAFstation will support three
operator privilege modes.

The highest privilege mode, System
Operator, will provide more
functionality than the lower two
privilege modes, Battlemaster and
Commander .

SAF
Workstation
Requirements

This ModSAF component will allow a
user to set up, view, control, and
participate in DIS exercises.

The middle privilege mode,
Battlemaster, will provide more
functionality than the lowest
privilege mode, Commander.

1.1

Commander
Mode

Commander mode will provide the
ability to run a pre-load scenario
and to command the commanders' SAF
entities in that scenario.

1.1

In Commander mode, the situation
display will show only the
entities on the same side as the
entities controlled by the
commander, and any enemy entities
detected by the commander's
entities.

Battlemaster
Mode

In Battlemaster mode, the SAF
operator will be able to create
and save scenaries, in addition to
having all the capabilities
provided in Commander mode.

.1.3

System
Operator Mode

System Operator mode will allow
the SAF operator to perform file
operations such as delete and
save, in addition to providing all
the functionality of Battlemaster
mode .

.1.3

In System Operator mode, the SAF

operator will have the ability to
set all passwords and modify the

simulation configurations.

Plan View
Display

The SAFstation will provide a two-
dimensional view of the simulated
environment (the so-called Plan
View Display), along with various
tools for contrelling the view
onto the environment and
determining which features are
displayed in it.

20 December 1993
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DRSCRIPTION

Controlling
the Display

The SAFstation operator will be
able to control the view of the
simulated environment as described
below.

Panning

The SAFstation will provide the
ability for the operator to pan,
that is, to select any portion of
the map for display.

.1.

The operator will be able to pan
by using scroll bars, by dragging
a viewing window with the mouse,
or by clicking with the mouse on a
new map center.

.1.

Changing the
Scale

A Scale menu will allow the
operator to change the scale of
the tactical map display.

1.

The Scale menu will display the
current scale and provide the
ability to select a different
scale.

The operator will be able to
choose whether the map scale is
restricted to standard map scales
or can be freely adjusted.

Zooming In
and Out

The SAFstation will allow the
operator to zoom in on a small
portion of the tactical map or
zoom out to a large portion by
clicking once with the mouse on
the map.

The SAFstation will allow the
operator to use the mouse to
select a rectangular area to zoom
in upon.

.2

Displaying
the Terrain

The SAFstation will allow the
operator to determine which
terrain features are currently
displayed (roads, trees, lakes,
etc.).

.2

It will allow the operator to
select the terrain features
displayed, the elevation
presentation (by shaded relief,
hypsometric tinting, or contour
lines), and which military grid
system, if any, to use.

.2,

Features

The terrain features available for
display on the tactical map
display will include, but not be
limited to roads, trees, tree
canopies, rivers, lakes,
buildings, railroads, pipelines,
and power lines.

20 December 1993
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2.2.2.2

TITLE

DESCRIPTION

TEST

Elevation

The operator will be able to
display elevation by the following
two methods: hypsometric tinting
and contour lines.

The operator will be able to
display elevation by colors.

A legend will specify the
elevation range of each color.

2.2.2.2

The operator will be able to
display elevation by contour lines
with or without labels showing the
elevation values.

2.2.2.2

The operator will be able to set
the contour interval at any time,
from S to 40 meters, in increments
of S meters.

2.2.2.2

The interval selected will be
displayed.

2.2.2.3

Military
Grids

The SAFstation operator will be
able to overlay a grid system on
the map in either
longitude/latitude or UTM form.

2.2.2.3

The grids will be shown at a scale
appropriate for the current map
scale.

At the 1:200,000 map scale, one-
digit UTM grids will be shown,
while at the 1:50,000 map scale,
two-digit UTM grids will be shown.

Analyzing the
Terrain

The SAFstation will provide the
following tools to allow the SAF
operator to analyze the current
terrain database: terrain ruler,
cross-section tool,
intervisibility tools, terrain
gquery tool and coordinate
calculator.

Terrain Ruler

A terrain ruler will allow the
operator to measure distances on
the map.

The operator will have the ability
to specify the units in which the
distance is measured.

The direction of the ruler will be
displayed.

Cross-Section
Tool

A terrain cross-section tool will
allow the operator to display the
difference in elevation between
two terrain points specified by
the operator.
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DRSCRIPTION

The length and direction of the
cross-section line drawn between
the specified points will be
displayed; the composition of the
terrain will not.

2.2.3.3

Inter-
visibility
Tool

Inter-visibility tools will allow
the operator to do the following:
{1) check the inter-visibility
between individual entities, (2)
check the inter-visibility between
points on the terrain, and (3)
check the area inter-visibility
around a location.

2.2.3.3

The operator will be able to
specify how high above the terrain
the inter-visibility is measured.

2.2.3.3

For air vehicles, the altitude of
the vehicle will be used as the
height at which the inter-
visibility is measured.

2.2.3.3

For ground entities, the elevation
of the commander or driver will be
used as the height at which the
inter-visibility is measured.

2.2.3.3

The operator will be able to set
the range for area inter-
visibility plots.

2.2.3.4

Terrain Query
Tool

The operator will be able to query
the tactical map at any location
to determine the soil type
(RCI250, road, water, etc.),
elevation, maximum gradient, and
location.

2.2.3.5

Coordinate
Calculator

A coordinate calculator will allow
the SAF operator to select a point
on the map and calculate its
location in earth centered
Cartesian, UTM,
longitude/latitude, and
topocentric Cartesian coordinates.

2.2.4

Displaying
the Situation

The Plan View Display will be able
to show the current situation in
an exercise by displaying the
current positions of all entities
involved in the exercise.

2.2.4

It will be possible to use the
parameter files described in
Chapter 5 to change the icons used
to denote units and entities, or
to add new icons.

2.2.4

The operator will be able to
specify the refresh rate of the
entity icons on the situation
display, from 1 to 120 seconds.
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2.2.

TITLE

DESCRIPTION

TEST

The operator will also be able to
temporarily freeze entity icon

updates.

2.2

.4.

Military
Units

Army symbology and Navy symbology
will be used to display military
units.

2.2

.4.

The operator will be able to
choose which symbology takes
precedence when both are
applicable.

2.2

.4.

The Army symbology will be defined
by "FM 101-5: Operational Terms
and Graphics.

2.2

.4.

It will be possible to query the
unit icons to get a description of

the unit they represent.

2.2

.4.

This description will include the
entity ID and designation for the
unit.

2.2

.4.

It will be possible to aggregate
the display to show only higher-
level units or deaggregate it to
show individual entities.

2.2.4.

Aggregation/deaggregation will be
possible either globally or for
individual units.

2.2.

Filters will allow the operator to
control the display of different
force types, including armor,
infantry, artillery, air defense,
support, air assets, and sea
assets.

2.2

.4.

A filter will allow control of
whether the operator can see what
all of his forces can see, or only
what some subset of his forces can
see.

2.2

.4.

Entities

Individual entities may be
displayed by the standar