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Technical Report

SUBJECT: Survey of Models/Simulations at RADC.

A survey was conducted to evaluate the current state of the art and
of model/simulation capabilities at RADC, Griffiss AFB and Hanscom AFB.
report presents a tabulation of sixty (60) such models/simulatjions.
models/ simulations are being used within RADC in the development
evaluation of Command, Control, Communications and Intelligence
technology. The results of this survey are incorporated in this memo.
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ABSTRACT

The third volume of the SURVEY OF MODELS/SIMULATIONS AT RADC lists the
descriptions of models/simulations in general use throughout RADC, Griffiss AFB
and Hanscom AFB. > The entries in this catalog are listed alphabetically by
acronym followed by . its long title. The description of each model includes:
title, developer, status, purpose, general description, input, output, model
limitations, hardware, software, operation, security classification (of the
model less data) and point of contact (for additional information).
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FOREWORD

This catalog documents the response received from RADC, Griffiss AFB and
Hanscom AFB. In assembling this catalog I have asked developers of pre-
vious volumes to update their past entries and submit new entries. Res-
ponse has been overwhelming and everyone's participation is appreciated.

M
MENNAK

Publication of a catalog such as this involves the support of many indi-
viduals. I would first like to express my appreciation to Robert F. Flo
for his help in the preparation of this TR. I would like to thank each
of the contributors individually. Unfortunately, this is not possible.
Publication of your entry is acknowledgement of my appreciation.
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Mary L/ Denz d

Distributed Systems Section
Command and Control Systems Technology Branch
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INTRODUCTION

This memo presents the results of a survey conducted by the Distributed
Systems Section (COTD) to identify and document existing/planned models and
simulations being used in the development and evaluation of Command, Control,
Communication and Intelligence (C3I) technology at RADC, Griffiss AFB and
Hanscom AFB. Resource integration/sharing will be facilitated by the Fiber
Optic/Local Area Network Communications being implemented within the RADC
complex at Griffiss AFB.

Background:

The RADC mission as an AF C3I Laboratory, is directed at the development
and integration of collection, processing, exploitation, decision,
communication and control technologies. Exploitation of existing and planned,
physically separated laboratory resources and the integration of the functional
elements they represent is to be achieved through an instrumental fiber optic
and Local Area Network (Broadband Bus) communications capability to form a
MULTINET--a communication system made up of networks. MULTINET consists of the
two communication networks which tie together the major laboratories and
offices of Buildings 240, 106, and 3 on Griffiss AFB into an Integrated C31
Laboratory environment. This unique idea will provide RADC with the capability
for a total system approach to development, test, and evaluation of C3I
systems. The major objectives of the Integrated C3I Laboratory are:

- Demonstrate, validate and test proposed concepts, systems and
subsystems, equipments and interfaces under a common C31 threat environment.

- Provide user/developer interaction and hands-on experience with concepts
and capabilities.

- Facilitate transfer of technologies into operational emvironments.

The Integrated C31 Laboratory will integrate the models, simulations and
databases of the intelligence labs in Building 240, the surveillance lab in
Building 106 and the Communications, Command and Control, and Reliability and
Compatibility capabilities in Building 3, into a common C3I threat environment
to demonstrate and evaluate RADC’s R&D products. To accomplish the above, the
program has been structured to encompass the following efforts:

a. Fiber Optic Network: RADC installed a fiber optics communications network
between Buildings 3, 106, and 240 at Griffiss AFB. The Fiber Optic network is
used for wideband trunking between buildings and provides point-to-point
communications for high and ultra high bandwidth users (greater than 1 Mbit).

b. Battle Management Laboratory: A Battle Management Laboratory was
constructed to allow for simulating, testing, evaluating, and demonstrating C3I
concepts, designs, hardware and software. The BML will contain a computer
complex capable of running major, interactive, real-time simulation programs.
The same complex will be used for data reduction and analysis. The BML design
allows for maximum reconfigurability to emulate a variety of Command and
Control nodes. The BML nodes will serve as the central node of the integrated
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Control nodes. The BML nodes will serve as the central node of the integrated
capability and also act as a gateway for communication to external DOD sites.
The BML will allow users from operational commands to interact with design
engineers in all stages of system design and development.

¢c. Local Area Network (LAN) Implementation: The term Local Area Network
refers to a communication distribution (BUS) system, which 1is used to
facilitate connectivity among various wusers and devices (computers and
terminals) within the Integrated C31 Laboratory. A LAN has been installed in
Buildings 3, 106, and 240 with the individual networks connected via fiber
optic cable between buildings. The system consists of a fiber optic network
for point to point high data rate communications, and a coax cable network, for
multiple user shared resource communications. The coax cable network is a
broadband dual cable system utilizing off-the-shelf standard cable television
components for the distribution of data, video, and voice. The layout was
designed by Mitre Corp. and 1installed by the 485EIG at Griffiss AFB. The
network is capable of handling simultaneous user requirements for transmitting
digital data and voice as well as television over a single broadband 300 MHz
CATV Cable.

Scope of Survey:

The survey focused on the identification of the models/simulations used by
RADC engineers in the development and evaluation of C3I technology concepts,
designs and systems. At this point, no attempt was made to extend the survey
beyond the RADC organization. Models/Simulations covered in the survey include
communications, surveillance, and tactical C3.

Purpose of Survey:

The purpose of the survey was to update RADC-TM-82-~7, SURVEY OF
MODELS/SIMULATIONS AT  RADC, Vol. II. This technical memo contained
information on the use of models/simulations at RADC in the development of C31I
technologies. Due to the overwhelming, Air Force wide respouse to
RADC-TM-82-7, it was necessary to update it.

Survey Methodology:

A survey questionnaire (Appendix I) was developed to gather information
from RADC ergineers who were implementing or using a wmodel/simulation. The
questionnaire focused upon the identification of the models and simulations
used by RADC engineers in the development and evaluation of C3I concepts,
designs, and systems. Additional technical information regarding
hardware/software operation, interface, limitations/assumptions, documentation
and status was also solicited in an attempt to provide a brief but
comprehensive description of the model/simulation. The Office of Primary
Responsibility (OPR) for each model/simulation along with the responsible
person and corresponding telephone numbers are provided if additional
information is desired by the reader.

Scope and Content of Report:
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Section II serves as a shortened version of the survey with important
characteristics highlighted. Section II1 contains the model/simulation
abstracts.

Terminology:

This section provides the reader with a general introduction into modeling
and simulation as well as an aid in understanding the results of the survey.

Simulatiq&:

Simulation consists of the construction of a state history of numerical
results. A state history is a chronological succession of state descriptions,
i.e., the state of the system at a specific instant of time. A simulation
model 1is not a type of model, but merely a statement that the model is being
used to produce a state history. The term computer simulation refers to the
use of a digital computer to simulate the model. It does not mean a computer
is being simulated.

Model:

For purposes of this survey, the term model will be limited to mean the
symbolic representation of the system or subsystem being studied. In general,
a model represents the most significant aspects of the system being studied.
Models can be either analytical (mathematical) or numerical. Simulation models
of mathematical expressions solvable by "hand" calculations or with the aid of
a computer, are used extensively to evaluate computer communications systems
and subsystems. Such models are precise because they consist of symbolic
expressions. Numerical models operate on numerical values, not symbols, and
use a brute force numerical approach that make solutions feasible only through
the use of digital computers. Numerical models result in approximations that
are only as precise as time and money will allow. Simulation models are
numerical models as they are based on random event driven occurrences rather
than on precise mathematical relationships.

Purr ‘odels, Aggregate Models, and Wargaming Models:

Pure models are generally phenomenological models. They simulate a small
piece of technology. These simulations are very fine in technological detail
and should be left in the hands of the people with expertise in the
phenomenology being modeled in order to keep the model accurate and up to date.

Aggregate models simulate technicalogical systems. They generally have
less detail than the pure models. Models such as C3SAM (Command, Control, and
Communications Systems Analysis Model) are aggregate-type models. Due to their
lack of fine detail, aggregate models can be separated from the people with
expertise in the subject, and so may be placed in a general purpose simulation
liprary.

Wargaming models test technology and/or tactics against the backdrop of

the battle field. Systems in a wargame are tested for effectiveness in a war
time environment, as opposed to being tested for capability and efficiency.

- 10 -




Simulation Languages:

Special high~order language compilers have been developed for the
implementation of simulation wmodels. These compilers simplify the coding of
models in the same way that general purpose compilers simplify the coding of
other problems. Modeling languages are designed for the implementation of
models, and hence have special features unique to modeling requirements. Some
of the more commonly used simulation languages are SIMSCRIPT, GPSS, ECSS and
GASP. SIMSCRIPT and ECSS have been used almost exlusively by the Federal
Computer Performance Evaluation and Simulation Center (FEDSIM) in the
implementation of models for ESD SPO’s. FORTRAN, while not specifically
designed as a simulation language, has been used extensively in the
implementation of simulation models. It 1is also the basis of the GASP
language.

- 11 -
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INDEX OF MODELS

i —dn

| Simulation/ | Page Application Area Language Operating | Status |
| Model Name | No

+ Machine System

Airborne Surveillance| FORTRAN VMS V4.1 oP
Radar Evaluation Vax 11/780

Analyst Tool BASIC N/A
Tek 4054A

AASRSIM

Pt
~

ANTFARM orp

FORTRAN VMS
VAX 11/780

Sensor Correlation
Analysis

&
o

FORTRAN
VAX 11/780

Sensor System
Analysis

PASCAL MS
VAX 11/750

BSG C3CM Technique

Analysis

LISP To Be De-
To Be Det termined

C31 VOICE Advanced Speech

Processing Station

g
i
T
b
T
i
T
o
T
S

COBOL GCOos
H8/44D

C3 SAM Functional Analysis

of TACS

o]
wn

CS, JANUS | MULTICS
Hon DPS 8

Data Analysis and
Modeling Capability

1.
¥
b
y
b
T
e
T
&
T
n
v
o
T
e
T
4
L5

FORTRAN CDC 6600
CDC 6600

Ground Based
| Unattended Radars

e

Airborne PAVE MOVER
Radar

FORTRAN 77| VMS V4.1
VAX 11/780|

.

T

3

T

i

U

3

T

I

T
.

T

I

T
.

T

g

T
T

T

PASCAL
VAX 11/780

MS

444+ 44 {1

I
I
| Battlefield Scenario
[
|

FORTRAN
PDP 11/70

Digital Image
| Processing
| Performance Analysis
| of Computer Networks

|
!
|
!

SIMSCRIPT |
VAX 11/780]

FORTRAN IV| MULTICS
HI 6180

Radio Propagation

4+ —_—— e  —— e —_——_— -I‘ —— i — e B — A — —— -I- ——— e e A o — e ————

w
O

Arch to Support ELINT| FORTRAN GCOS, VMS,| OP
Sim into ELINT Envir | Hon, DEC RSX-1IM |

S
8
:
F—— t+—— I —_—t——t——t——1t—t——t1t—— 71— 1t——1tT——1t——t——1t—1

4

I

I

I

I

I I

I I
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I I |
OP--> OPERATIONAL. UD--> UNDER DEVELOPEMENT. UM--> UNDERGOING MODIFICATIONS.
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INDEX OF MODELS

r—
T

| Simulation/ | Page | Application Area | Language | Operating | Status |
| Model Name | No | | + Machine | System | |
| GEAP | 41 | ICBM Assessment | FORTRAN 77| VMS | oP

| | | | vax 11/780| | |
| GEMACS | 43 | Electromagnetic | FORTRAN IV| GCOS | Version|
| | | Model | H6180 | | 4 ov |
| GLS | 45 | Tactical Analysis | FORTRAN | VMS | op |
I i | | VAX 11/780]| | |
| GRASP | 46 | Radar System | FORTRAN IV| Network | OP |
| | | Performance | CYBER 750 | Op Sys 2.3| |
| HF | 48 | HF Comm Equipment | FOR/Assem | RSX 11-M | OP

| | | Design and Analysis |PDP11/40-60{ Ver 3.1 | |
| HYDRA | 49 | Battle Management | ROSS | N/A | up |
| | | Decision Aids | LMI Lambdal | |
| ICAAM | 50 | Antenna Modeling | BASIC | N/A | op |
| | | Techniques | Tek 4054A | | |
| ICNAS ] 51 | Communication Network| FORTRAN IV| RSX-11M | OP |
| | | Performance Analysis | PDP 11/70 | | |
] 1CS | 52 | Communication Links/ | FOR,Assem | RT-11,RSX | OP |
| | | Processing | PDP11,VAX | 11-M,VMS | \
| ICSSM | 5S4 | Communication System | FORTRAN | MULTICS | OP |
| | | Design and Analysis | H7/80,VAX | VMS | |
i\ IEMCAP | 56 | Electromagnetic Com- | FORTRAN IV| GCOS | op

| | | patability Analysis | Hon DPS 8 | | |
| 1IPL | 58 |Hardware Configuration| FOR, COBOL| IAS, VMS | uD

| | | for Simulation | PDP11,VAX | {

| AN | 59 | Switching Techniques | CAL Assem | 0S32MT | oP |
I | | Analysis | PE 8/32 | Rev. 5.2 | |
| IRSS | 60 | Waveform Simulation FORTRAN | VMS Vers. | OP

| | | VAX 11/780| V4.1 | |
| ISAE | 62 | Rapid Prototyping | Prolog C | VMS, AEGIS| D |
| | | Techniques | VAX,DN550 | |

T ¥

Op--> OPERATIONAL. UD--> UNDER DEVELOPEMENT. UV--> UNDER VALIDATION.
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INDEX OF MODELS

-

Operating | Status |

| Simulation/ | Page | Application Area | Language |

| Model Name | No | | + Machine | System | |
| LOS ECM |] 64 | LOS Communication | N/A | N/A | opP

| SIMULATOR | | Design and Analysis | | | |
| LpC-10 | 66 | Voice and Data Rate | FORTRAN 77| RSX-11M | oP (
] | | Communications | PDP11/70~45| | |
| MAFIA | 67 | Analytical Tools | PASCAL | MACOS | UD

I [ I | Apple Lisa2]| | l
| MODEC | 68 | Automated Design | FORTRAN 77| VMS | op |
| | | Synthesis on Rockets | VAX 11/780| | |
| NCAP | 69 |Frequency Domain Ana- | FORTRAN IV| GCOS |  vA |
| | |lysis of Elec Circuits| Hon DPS 8 | | |
| NISA | 71 | Reliability of Micro-| FORTRAN | GCOS 4JS3 | OP

) | | electronic Devices | Hon 8/44D | | |
| PAAS | 72 | Parametric Analysis | FORTRAN | GCOS | oP |
| | | of Antennas | vAX 11/780| [ |
{ QM-1 | 73 | Microprocessor | various | TOPS 20, | oP |
I | | Analysis | Dec20,HDPS8| MULTICS | |
| QPRIM Q-1 | 74 | Emulation of Digital | BLISS | TOPS 20 | OP

| | | Computer Architectures| DEC 20 | | |
| KAUCLAM | 75 | Electromagnetic | FORTRAN | N/A | op

| | | Signals |CDC6600,CYB| | |
| RADC RCS | 77 | Radar System Perform—| FORTRAN | VMS 4.1 | oP |
| | | mance | VAX 11/780| | |
| RADSIM | 78 | Waveform Simulation | FORTRAN | GCOS | op |
| | | | VAX 11/780| | |
| KAMP | 79 | Electronic Sys Rel, | FORTRAN IV| MULTICS | ER |
] | | Main 4+ Avail Analysis| | DEC 20 | |
| RNET | 81 | Tactical Sensor | FORTRAN | VMS | Not Cur-|
} | | Networks Analysis | VAX 11/780]| |rent1yOP |
| RTD for FIS | 82 | Fault Tolerant | N/A | N/A | TR |
[ I | Systems I I | (
Upr—-> OPERATIONAL. UD--> UNDER DEVELOPEMENT. ER--> ONGOING EXPANSION and
REVISION. TR-~> TR DOCUMENTS STUDY RESULTS. VA~=-> VERIFIED and AVAILABLE.
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INDEX OF MODELS

e

| Simulation/

| Page | Application Area | Language | Operating | Status |
| Model Name | No | | + Machine | System | |
| SATCOM | 83 | Satellite Communi- | FORTRAN | MULTICS | or |
' | | cation Architectures | VAX 11/780| | |
| SATSIM | 84 | Satellite Communi- | FORTRAN | MULTICS | oP |
| | | cation Architectures | VAX 11/780| | |
| SBRCOV | 85 | Detection Coverage of | FORTRAN | VMS 3.3 | OP |
| | | Targets from a SBR | VAX 11/780| | |
{ SEMRAD | 86 | Moving Target Detect~| FORTRAN 77| VMS | op |
| | | ion Perform Analysis | VAX 11/780| | |
| SIM DRIVER | 88 | Technical C3I | VAX PASCAL| WMS | op
| | | | VAX 11/780| | |
| SKS | 91 | Speech Recognition | FORTRAN 77| RSX-11M | OP
! | | | PDP11/70-45| i |
| TAC | 92 | Tactical Surveillance| FORTRAN IV| GCOS | op
| CONTROLLER | | Systems Analysis | HI 6180 | | |
| TACOM I1 9% | Tactical Comm System | FORTRAN IV| MULTICS | or | 3
| |Effectiveness Analysis| HI 6180 | | | -
= . + : +— + + S
| TASRAN II 9% | Tactical Surveillance| FOR/CIFT | VMS | op | TS
| | Sys Netting Analysis | VAX 11/780]| | [ o
| TELMOD 98 | Ballistic/Aerodynamic| FORTRAN | VMS | op | '
| | Missile Modeling | VAX 11/780| | | =
' + + + — - — o
| TRAFFIC | 99 |Communications Traffic| FOR, Assem| RSX-11M | IT | RN
| SIMULATOR | | Loading Analysis | PDP 11/44 | | | i~
| TROPO ECM | 101 | Tropo Analysis within| N/A | N/A |  op | -
| | | ECM Environment | | f |
| TROPOSCATTER| 103 | Tropo Communication | N/A | N/A | oP
| CHANNEL SIM | | Design and Analysis | | | [
| UMOS | 104 | Orbital Simulation | BASIC | N/A | MF |
| | | | Tek 4054 | | |
| WIDEBAND | 105 | LOS Modem Analysis | FOR, Assem| RSX-11M | or |
| LOS SIM | | | PDP 11/40 | | |

T

OP--> OPERATIONAL. IT --> IN TEST. MF --> AVAIL. SEP 85 FOR MOST FUNCTIONS.
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TITLE: AASR SIM - Advanced Airborne Surveillance Radar Simulation

DEVELOPER: RADC/OCTM
STATUS: Operational

PURPOSE: AASR simulation models are used to predict the radiation patterns of
conformal arrays and to evaluate the performance of a wmoving radar platform
system for detecting air-vehicle targets in clutter. A space-based case is
supported by orbit dynamics and rotating earth cases as an explicitly
selectable option. Stationary platform radar is supported as a special
aegenerate case.

GENERAL DESCRIPTION: AASR is a surveillance simulation to evaluate certain
aspects of airborne surveillance radar. In particular, modes developed are
used to predict radiation patterns of conformal arrays, spectra of clutter
after signal processing and aspects of detection and tracking such as ambiguity
removal, constant-false-alarm-rate processing, etc. AASR simulation execution
may begin at several locations, depending on. the intent of the analysis.
lnitially the analysts may begin at Conformal Array Pattern Simulation
(CAPSIM), computing antenna patterns for arrays on nonplanar surfaces using
selectable element types, dispositions, illuminations, error models and output
data sets. Results of CAPSIM or from other simulation sources; 1i.e.,
Parametric Antenna Analysis System (PAAS) or Space Antenna Frequency (SARF)
Simulation can be used as the input file of antenna patterns for Airborne
Moving Platform Simulation (AMPSIM) : Stage 1, which will process these
spacial parameters, along with environmental parameters (radar-cross-section,
atmospherice absorbtions, etc...) to produce appropriate descriptions of
targets, clutter and jammers in terms of intensity, time and frequency. AMPSIM
¢ Stage 2 acts upon the results of Stage 1, adding the effects of the radar
waveform and signal processing to compute range/doppler/intensity descriptioms
of targets, clutter, jammers and noise. The last primary simulation, Fast
Running Main Beam Only (FRMBO) , calculates signal-to-noise ratio,
clutter-to-noise ratio, two-way antenna gain and minimum discernable velocity
as functions of target range, azimuth and range rate of total clutter power as
a function of beam depression angle. The analyst inputs all target, radar,
ciutter, waveform and signal processing parameters interactively, or they can
pe read in from a saved disk file. The simulation is rounded out by support
software (plotting packages, mapping package, geometrical set-up aid package
and a file translation package) to assist in problem definition and output data
analyses.

INPUT: Function of problem complexity and depth of simulation to be performed.
Input required includes radar system data, antenna specification data, scenario
definition data, target specification data, waveform data, etc...

OUTPUT: Function of problem being simulated and analysis desired. Output
possible includes plot of the positions of the antenna elements in the aircraft
coordinate system, plot of the target and jammer positions and velocities in
the radar coordinate system as ground range and azimuthal angle from the radar,
plots of clutter radar cross section (RCS) density, clutter range/ doppler,
sine space, etc. A scenario plot is available along with data printouts.
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MODEL LIMITATIONS:

l. Maximum of 20 targets and 20 jammers can be selected for
consideration in AMPSIM : Stage 1.

2. No computation of detection probability for target fluctuation
models.

3. No plot capability for coverage contours detection probabilities.

4., With optional notch filter, user is limited to a third order
feedback cancellor.

5. Displaced-phase-center antenna effects simulated are valid only
when antenna is oriented in an optimal or near-optimal manner.

6. No multipath and/or diffraction effect in the AMPSIM and
FRMBO models.

HARDWARE :
TYPE OF COMPUTER : VAX 11/780
OPERATING SYSTEM : VAX/VMS Version V4.l
MINIMUM STORAGE : 20K blocks

PERIPHERALS Tek 4014 Graphics Display Unit, Tek 4631 Hard Copy
Unit Tek 4107 Computer Display Terminal, Tek 4695 Color Graphics Copier.

SOFTWARE:

PROGRAMMING LANGUAGE : FORTRAN-VAX-11 FORTRAN, based on American National
Standard FORTRAN-’77 (ANSI X3.9-1978).

DOCUMENTATION IDENTIFICATION : Final Technical Report (Two Volumes),
Program Maintenance Manual (7 Volumes), User’s Manual.

OPERATION: Batch or Interactive Modes

SECURITY CLASSIFICATION: Unclassified

POINT OF CONTACT: RADC/OCTM

B R A e
o) - - - '..— " '.u’
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Mr. Stan Borek
Griffiss AFB, NY 13441-5700

AV 587~4433, COM: 315-330-4433
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, TITLE: ANTFARM - Antenna Formulation and Requirements Model

DEVELOPER: RADC/IRAE

STATUS: Operational

PURPOSE: The purpose of ANTFARM is to aid the antenna analyst in producing the
input cards to GEMACS (General Electromagnetic Model for the Analysis of
Complex Systems).

. GENERAL DESCRIPTION: ANTFARM produces the input cards to GEMACS by allowing
\ the used to simply draw a picture of the antenna to be modeled using a computer
graphics terminal.

INPUT: General description of antenna configuration
OUTPUT: Computer print out of input job stream to GEMACS

MODEL LIMITATIONS: N/A

HARDWARE :
- Tektronix 4054A graphics terminal
- 64K internal RAM
- Two floppy disk drives (Tektronix 4907)

SOFTWARE:
PROGRAMMING LANGUAGE : Plot 50 BASIC

DOCUMENTATION IDENTIFICATION : Software Documentation and User’s
Manual under development

OPERATION: 1Interactive

SECURITY CLASSIFICATION: Unclassified

- POINT OF CONTACT: RADC/IRAE
Lt. Steven D. Farr
Griffiss AFB, NY 13441-5700

AV 587-7151, COM: 315-330-7151
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TITLE: ASE - Advanced Sensor Exploitation
DEVELOPER: RADC/IRRP: PAR Technology

STATUS: ASE is running in a research and development environment and is fully
demonstratable. Work is on-going to expand correlation/fusion techniques.

and subsequent analysis of correlated data. The laboratory configuration with
the Dynamic Ground Target Simulator (DGTS) and the Sensor Simulators make ASE a
1 general purpose system with applications in training, sensor capability
analysis, target analysis, situation analysis and wargaming analysis.

! PURPOSE: To develop the capability for automated multi-sensor data correlation

GENERAL DESCRIPTION: ASE is a near-real-time (NRT) multi-sensor exploitation
center. It receives NRT sensor target reports and intelligence data, and from
these it generates, maintains and exploits a dynamic order of battle. The
dynamic order of battle reflects the current ground situation as perceived by
ASE.

INPUT: Presently includes sensor and HUMINT messages including MI1 (i.e.,
Joint STARS), radio/radar detection/location (i.e., PLSS, ELS), and Imagery
{(ASTARS). Although in ASE specific message formats, inputs could expand to
other sensor information.

OUTPUT: Some hardcopy on file contents is available, most output is on the
RAMTEK graphics display with on-line interface to a VT-100 to provide
statistical data and assist with operator interaction.

MODEL LIMITATIONS: Operation is dependent on available digitized cartographic
data base(s).

HARDWARE :
TYPE OF COMPUTER : VAX 11/780
OPERATING SYSTEM VMS
MINIMUM STORAGE 3 Megabytes (Memory)
PERIPHERALS RAMTEK 9400 Series System, VT-100

s oo

SOFTWARE:
PROGRAMMING LANGUAGE : FORTRAN
DOCUMENTATION IDENTIFICATION : ASE Final Report

OPERATION: Real Time/Interactive e
SECURITY CLASSIFICATION: Unclassified and Classified versions A
POINT OF CONTACT: RADC/IRRP A
Mr. L. Converse OO

Griffiss AFB, NY 13441-5700 o

R

AV 587-2217, COM: 315-330-2217 i
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TITLE: BRET - Bistatic Radar Evaluation Tool
DEVELOPER: Technology Service Corporation
STATUS: Currently undergoing modifications.

PURPOSE: To analyze the effectiveness of various bistatic sensor geometries
and system parameters.

GENERAL DESCRIPTION: The BRET simulation is a software tool to model different
: bistatic/multistatic geometries, including bistatically/ multistatically
) augmented monostatic radar systems, ground, air or wixed configurations, and
‘ moving or stationary systems. Sensor parameters can be altered to simulate
different systems. A single target can be flown through a series of different
maneuvers.

By not including a transmitter in the model geometry, BRET can be used to
analyze an ESM/altimeter sensor system. In this operating mode, the simulation
nas the same flexibility as in the bistatic/multistatic radar mode.

tne BRET software consists of three separate programs. TRAJ allows the user to
) set up sensor geometry and target trajectory. XBSC performs the actual
y pistatic calculations. The user specifies which outputs are wanted during the
execution of XBSC. The third program, PLOT, outputs the data calculated in the
XBSC.

The BRET software is currently undergoing modifications. Scheduled for a
mid-1986 completion, the enhanced BRET software will include a space based
geometry capability, a greater accuracy in its clutter and signal attenuation
calculations, a spherical earth coordinate system and an enhanced graphical
output.

INPUT: Sensor geometry, system parameters, flight trajectory and output
options.

OUTPUT: Tabularized data, graphical representation of data. Possible outputs
include target cross section, Signal to Noise (S/N), Signal to Interference
(8/1), clutter calculations, signal strength, probability of detection.

MODEL LIMITATIONS: Single target model.

HARDWARE:
TYPE OF COMPUTER : VAX 11/780
OPERATING SYSTEM VMS
MINIMUM STORAGE 10K
PERIPHERALS Tektronix 40XX or 41XX series terminal

ee s oo

SOFTWARE:
PROGRAMMING LANGUAGE : TORTRAN
DOCUMENTATION IDENTIFICATION : BRET User’s Manual

OPERATION: Interactive

- 24 -
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Unclassified

Dan Gentile
Griffiss AFB, NY
AV 587-4434, COM: 315-330-4434

RADC/OCTM

Mr.

.
.

SECURITY CLASSIFICATION
POINT OF CONTACT




TITLE: BSG - Blue Scenario Generator
DEVELOPER: PAR Government Systems Corporation
STATUS: Operational

PURPOSE: The BSG battlefield simulation model was developed to support the
analysis of various types of C3CM techniques (jamming, deception, operations
security, etc.). It includes a limited war model which simulates battlefield
entities (e.g., military units, vehicles, aircraft, fixed sites, communication
networks, jammers, sensors, weapon systems, etc.) and various events (e.g.,
movement, communications, electromagnetic combat, physical combat, command and
control actions, etc.).

GENERAL DESCRIPTION: The BSG simulation model is an enhanced version of the
Dynamic Ground Target Simulator (DGTS) also known as version 3.0 of DGTS. It
models a two-sided tactical battlefield arena including a limited engagement of
up to division sized red and blue ground forces. Airborne army and air force
. resources are also included. The activity modeled can be of a stochastic
y nature or be triggered deterministically. The model proceeds in time steps and
all scenario activities and events can be stored for further analysis. The
ratio of simulation time to real time depends upon the number of wunits and
amount of activity included in the scenario. A test scenario comprised of one
soviet regiment and one US Division runs at a ratio of approximately 1:3.

INPUT: Entity data files (military unit descriptions), and initial orders
(events that are to be scheduled).

OUTPUT: Interactive color-graphic display of the scenario and a file of all
scenario activity (raw data).

MODEL LIMITATIONS: Unit definitions have been developed for a limited set
including a US Army tank division, and soviet tank and motorized rifle
divisions. Cartographic data bases are presently available for central Europe
and Korea only.

HARDWARE:
TYPE OF COMPUTER : DEC VAX 11/750 or larger VAX with at least 3.0
MBytes main memory.
OPERATING SYSTEM : VAX/VMS
MINIMUM STORAGE : 100,000 Blocks Disk Storage.

PERIPHERALS ¢ Ramtek 94XX color-graphic display.
SOFTWARE:
PROGRAMMING LANGUAGE : PASCAL
] DOCUMENTATION IDENTIFICATION : User’s Manual, Program Maintenance

Manual, Technical Report (RADC-TR-85-92)
DOCUMENTATION AVAILABILITY : Technical Report-DTIC, Other-See POC.

OPERATION: Real-~time and interactive, or batch.

SECURITY CLASSIFICATION: Model - Unclassified. Entity data files

PREVIOUS pa
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exist for either Classified or Unclassified scenarios.
POINT OF CONTACT: RADC/COAA

Mr. Jerry L. Dussault
Griffiss AFB, NY 13441-5700

AV 587-4361, COM: 315-330-4361
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TITLE: C3I VOICE CONTROL

DEVELOPER: RADC/IRAA

STATUS: Under development

PURPOSE: This element will permit the control of an Advanced Speech Processing
Station software system which is similar to one deployed for field testing.
The control algorithms are designed to provide in-house research on man/machine
interactions, dialog structures and the linguistic aspects

control.

GENERAL DESCRIPTION: N/A

INPUT: Live voice
OUTPUT: N/A

MODEL LIMITATIONS: N/A

HARDWARE: To be determined

SOFTWARE:
PROGRAMMING LANGUAGE : LISP
DOCUMENTATION IDENTIFICATION : N/A

OPERATION: N/A

SECURITY CLASSIFICATION: Unclassified

POINT OF CONTACT: RADC/IRAA
Dr. James D. Mosko
Griffiss AFB, NY 13441-5700

AV 587-4024, COM: 315-330-4024
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TITLE: C3SAM - Command, Control and Communications System Analysis

DEVELOPER: BETAC Corporation
\ STATUS: Operational at RADC

o PURPOSE: The Command, Control and Communications System Analysis Model (C3SAM)
‘ is an automated model to assist in tactical C3 Systems development, operational
enhancement, and/or reconfiguration. C3SAM is a tool designed to enable
s individuals and groups to define, structure and analyze tactical Air Force
J Command and Control. The basic structure and content of the C3SAM data base is
X representative of a '"generic" Tactical Air Control System (TACS) and its
i command and control relationships with Army, Navy and Marine structures. The
operational design of the data base 1is "user friendly”. It will allow
non—-computer experts the ability to operate the system with relative ease.

< GENERAL DESCRIPTION: The C3SAM data is a modified, user friendly version of
- the Tactical Information Exhange (TIE) data base developed by the Tactical Air
- Force Interoperability Group (TAFIG) located at Langley AFB, VA. The TIE data
X base was a three year effort designed to collect, document and organize a

complete functional analysis of a generic TACS and its associated information
. exhanges. RADC’s support of this effort resulted in the installation of a
. cooy of the TIE data base on the Honeywell processing system at this location.

:: INPUT: C2 organizations, functional structures, information products,
- exchanges between functions and organizations, scenario loading parameters.

OUtPUT: Computer printout

2!

R MODEL LIMITATIONS: Information exchanges for all TACS elements in JTF model
i are not included. MAC model includes wartime only (CORE).
= HARDWARE :
TYPE OF COMPUTER : Honeywell DPS 8
OPERATING SYSTEM : GCOS
MINIMUM STORAGE : 35K
PERIPHERALS : High speed printer, magnetic tape, card reader,
terminal
SOFTWARE:
1Y PROGRAMMING LANGUAGE : COBOL, JCL
. DOCUMENTATION IDENTIFICATION : C3SAM User’s Manual
.
A OPERATION: Batch and Interactive
~ SECURITY CLASSIFICATION: JTF MAC Models: Unclassified
- " NATO Model (Central Europe): U.S. classified
N POINT OF CONTACT: RADC/COAD
> Mr. Yale Smith

Griffiss AFB, NY 13441-5700

AV 587-7978, COM: 315-330-7978
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TITLE: CS - Consistent System

DEVELOPER: Renaissance Computing, Inc. and The Massachusetts Institute of
) Technology. MIT owns the system and distributes it to other academic
institutions. Renaissance has a sole licensee arrangement with MIT to
maintain, extend and distribute CS to non-academic organizations. CS was
developed under DARPA and RADC funding administered by RADC.

STATUS: Operational on Multics only. It could be ported to another operating
system if sufficent motivation and funding were available. Requires a full
PL/1 compiler on the target operating system.

PURPOSE: To provide a very flexible and generalized online data amalysis and
modeling capability.

GENERAL DESCRIPTION: The main CS wuser environment contains over 500 user
commands, three of which are calls to full blown subsystems:

1. Janus (a relational database management system that functions as
the front-end to CS for inputting, merging, cleaning and organ-
izing of data).

2. Discourse (a geographical planning and modeling system that in-
A cludes a geographically oriented database management system).

3. TS® (Time-Series Processor used for analysis of data that exhibit
time-dependent and periodic features and whose language reflects
the economist’s problem solving domain).

A substantial portion of the CS commands are oriented toward statistical

analvsis. The whole field of statistical analysis 1is covered very
comnrehensively in CS.

CS has an open-ended architecture which makes it easy to add your own tools.
It is designed so that subsystems and programs can interchange data and be
combined with great flexibility. It has interfaces and escapes that allow it
to work with programs that have already been written in various languages.

CS has a wide range of tools not related to statistical analysis, i.e.:
1. Network flow and optimization,
2. Linear programming,

3. Text and concept analysis,

and many others.

CS has a wide range of capabilites for manipulating, decomposing and combining
arrayvs. CS has a very rich macro building capability which allows the user to

extend his command repertoire by developing new commands in terms of existing
commands.

- 31 -
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CS has innumerable ways for presenting and reporting data. It can be combined
) with the capabilites of the ISSCO Business Graphics package (TELAGRAF and
~ CUECHART) .

The statistical analysis tools range from very easy to use simple descriptive
statistics wmethods to some very powerful and highly involved methodologies, a
‘ few of which are:
) 1. Analysis of ordinal categorical data,
2. Multiple linear regression,
¢ 3. Principal components analysis,
4 4, Analysis for variance, and
5. Time-Series analysis.

X INPUT: CS works well with all of the known methods of bringing data into
Multics, for example, cards, magnetic tape, terminal keyboard, MILNET, ARPANET,
Multics files, etc. CS separates those programs that bring data into the
system and display it, from those that do analysis.

OUTPUT: The user has a wide variety of options on how to output data, ranging
trom highly formatted textual reports to various means of plotting data.

MODEL LIMITATIONS: Data structures must usually fit within the bounds of the
maximum size Multics segment (1 million bytes). This would interpret to
i 250,000 numbers in an array or 250,000 records in a Janus dataset (relation).
N The developer has indicated that he plans to remove these restrictions sometime
X in the future.

HARDWARE:

TYPE OF COMPUTER : Honeywell DPS-8/70M

OPERATING SYSTEM : Multics
. MINIMUM STORAGE : CS occupies 20 million bytes of disk storage.
Applications storage depends on the task, the limitation being the
amount of disk storage currently available on Multics.
PERIPHERAL : Most applications can be accomplished on a hard DS
copy terminal, however, a terminal with graphics capability is RONE
helpful for producing plots.

N SOFTWARE:

g PROGRAMMING LANGUAGE: User applications are done in CS command
language and the various subsystem command languages. The Janus
command language resembles so-called 4th generation language
systems. Commands can be bundled together into command-line
programs or formally made into a macro which functions as a new
command. The system can be extended by writing and installing
proesrams written in various languages available on Multics. The
majority of the current programs are written in PL/1 with a
small portion written in FORTRAN.

DOCUMENTATION IDENTIFICATION: See POC

DOCUMENTATION AVAILABILITY: See POC

R

OPERATION: Usually interactive, but for jobs that requires huge amounts of
resources, it may often be appropriate to run in absentee mode (the Multics
equivalent of batch mode).
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CLASSIFICATION:
classified data,

POINT OF CONTACT:

The CS system is wunclassified, but it can be applied

RADC/ACDO
Mr. Robert K. Walker or Ms. Mildred (Mitzi) Kobos
Griffiss AFB, NY 13441-5700

AV 587-2501, COM: 315-330-2501, (FT) 952-25011

to

hY
>

"({u’f

& "S"u
\’\
h 3]

+

{l' [} - <)

»

>l
LY

:'v'!

Iy
L4

P Yy
™

-
ey
!

NG
: ¥
oy

L



LS SN ANE RN S G S S At oS At SR il s A S A St et R A A Sk S .-‘_--‘F‘J"-""’-'-',-"'-'“-"‘\i".'l"l"'k"?“" ]

¥ W

; f\?:li

u Laxeg

g e
ol

TITLE: DATOMUT - Computer Simulation of the Detection and Tracking of
Multiple Targets in Different Environments

DEVELOPER: RADC/EECT
STATUS: Operational

PURPOSE: To evaluate the performance of various ground based radars in
detecting and tracking multiple targets in different environments.

5 GENERAL DESCRIPTION: A computer model was developed to simulate the detection

: and tracking of multiple targets by ground based, unattended radars. The model
includes such effects as target fluctuations, log normally distributed ground
clutter receiver noise, multipath, surface roughness and finite dielectric
constant of the earth’s surface. The tracking performance of the radar may be
evaluated for various targets in different environmental conditions.

INPUT: Target trajectories, environmental clutter cross sections, target cross
sections, ground roughness, terrain dielectric constant, transmitter height,
wave polarization and frequency.

D e R

OUTPUT: Printouts and plots

MODEL LIMITATIONS: Six (6) targets, non-adaptive tracking filters, MTI radar.

HARDWARE :
TYPE OF COMPUTER : CDC 6600, CYBER 750
OPERATING SYSTEM : 160K

MINIMUM STORAGE : N/A
PERIPHERALS : Calcomp Plotter
SOFTWARE :

PROGRAMMING LANGUAGE : FORTRAN
DOCUMENTATION IDENTIFICATION : RADC-TR-81-90

OPERATION: Batch

SECURITY CLASSIFICATION: Unclassified

POINT OF CONTACT: RADC/EEC
Dr. R. Papa
Hanscom AFB, NY 01731

AV 478-3735, COM: 617-861-3735
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TITLE: DDG - Dynamic Data Generator
DEVELOPER: PAR Technology Corporation
STATUS: Complete

PURPOSE: The DDG is being designed to aid in the development of airborne
moving target indicator (MI1) radar and weapon delivery systems. This tool
will help with the analysis of these systems without the expense of flight
testing.

GENERAL DESCRIPTION: DDG simulates the presence of an airborme MI1 radar,
accepting realistic uplink commands to steer and control the radar, and
generating realistic downlink radar data. DDG also simulates the weapons
deliveries that are initiatec by the Target Acquisition and Weapon Delivery
System (TAWDS), now known as Joint STARS (PAVE MOVER). DDG accepts actual
commands from the TAWDS Data Processing Control System (DPCS). It 1s capable
of generating plausible weapon flight profiles and responding accurately to
TAWDS guidance commands. DDG has the capability to simulate all timing
constraints in order to realistically test a TAWDS DPCS in all its functions.
However, it is general enough to drive airborne moving target indicator
processing systems other than the current DPCS.

INPUT: The Dynamic Ground Target Simulator (DGTS) is the scenario input for
the DDG.

OUTPUT: Output of the DPCS is displayed on Ramtek RM-9400 graphics displays.
Status of the DDG is displayed on a DEC VS-60 display and a DEC VT-100
terminal.

MODEL LIMITATIONS: Timing problems with the VAX system are preventing '"real"
real-time operation.

HARDWARE :
TYPE OF COMPUTER : VAX 11/780
OPERATING SYSTEM : VMS V4.0
MINIMUM STORAGE : 3.5 Mb of memory
PERIPHERALS : One (1) VS-60 display, Two (2) Ramtek 9400
displays, Four (4) RM-05 disk drives.

SOFTWARE:
PROGRAMMING LANGUAGE : TFORTRAN ‘77, Assembly
DOCUMENTATION IDENTIFICATION : N/A
OPERATION: Real-time and Interactive

SECURITY CLASSIFICATION: Unclassified

POINT OF CONTACT: RADC/COAA
1Lt. John A. Maziarz
Griffiss AFB, NY 13441-5700

AV 587-4494, COM: 315-330-4494
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TITLE: DGTS - Dynamic Ground Target Simulator

DEVELOPER: RADC/IRRP: PAR Technology Corporation
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STATUS: Operational

’,
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PURPOSE : DGTS 1is a software based system for developing and generating
battlefield scenarios to support the development and testing of battlefield
management systems. Its purpose 1is to develop a means for generating data
streams and/or files describing the detailed behavior of military units and
their associated equipment, along with the environment within which such units
operate,
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GENERAL DESCRIPT1ON: DGTS is a flexible, on~line, interactive ground force
model simulation system which provides the capability to realistically model
the military unit activity within the tactical environment.

- Event driven deterministic and probabilistic simulation capability

- Generation of red and blue forces.

- On-line interactive modification.

- On—-going expansion to add detailed air and communication activities
(TASRAN/TACOM Interface).

- On-going modifications for generation of large scenarios.

INPUT: Unit, vehicle and emitter data files along with an orders file are
utilized to define the required activities according to a written scenario
script.

OUTPUT: Formatted messages giving second-by-second information of all the
elements in the scenario. This information can be sent on-line to another
system, stored on a disk or sent to a graphics system for display purposes. TN j

‘E\b‘b
MODEL LIMITATIONS: Scenarios are limited by the size and location of available
digital cartographic data Dbases. Larger scenarios degrade real-time

capabilities.
HARDWARE :
TYPE OF COMPUTER : Dec VAX 11/780
OPERATING SYSTEM : VMS
MINIMUM STORAGE : 60,000 blocks disk space 3 Megabytes (Memory-Minimum)
PERIPHERALS : RAMTEK 9400 Series System, VT-100
SOFTWARE :

PROGRAMMING LANGUAGE : PASCAL
DOCUMENTATION IDENTIFICATION : Blue Scenario Generator Final Report

OPERATION: Near-Real-Time, On-line, Interactive

SECURITY CLASSIFICATION: C(Classified and Unclassified versions
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POINT OF CONTACT:

RADC/IRRP
Mr. James Papagni
Griffiss AFB, NY 13441-5700

AV 587-2344, COM: 315-330-2344
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TITLE: DPGS - Digital Point Geopositioning System
DEVELOPER: RADC/IRRA
STATUS: Under development

PURPOSE: The system’s purpose is to develop, validate and demonstrate concepts
and techniques of employing computer hardware/software, digital image
processing systems, digital memory, mass storage devices and digital data bases
for target geopositioning. The system 1is addressing the development of a
significantly improved capability to very quickly and precisely derive the
ground coordinates of any target or target related point to support mission
planning and strike operations.

GENERAL DESCRIPTION: The Digital Point Geopositioning System (DPGS) is a
computer image processor configuration that allows an operator to interactively
retrieve an image data base (i.e., digitized aerial photographs) stored on a
disk system and view on a CRT monitor the geographic area of interest. By
placing a cursor, controlled by the manipulation of a trackball, on the point
of interest the system can very quickly and automatically compute the
corresponding ground coordinates to a high degree of accuracy. A capability
also has been developed wherein an operator can very precisely relate a digital
reconnaissance image (IR, FLIR, SAR, OPTICAL) to the data base image. This
"Point Transfer" capability allows the determination of coordinates of targets
imaged, detected and identified on recent (or nearsgalgime) recon imagery but
may not be imaged on the data base imagery.

The demonstration, available in RADC’s Vault 1327, proceeds through the actual
processes and operations indicated above in real time (i.e. game or demo time
= to real time).

INPUT: The input into the system is Point Positioning Data Bases, interpreted
reconnaissance imagery, numerical information and math model data relating to
the reconnaissance imagery and digital terrain elevation data.

OUTPUT: The output of the system is computer displays and printouts of geo
coordinates.

MUDEL LIMITATIONS: The primary 1limiting factor is the Point Position Data
Bases must be converted into a digital format. Using current in-house
capabilities, this results in a very small geographic coverage of the data
bases.

HARDWARE :
TYPE OF COMPUTER : DEC PDP-11/70
OPERATING SYSTEM : RSX 11/M
MINIMUM STORAGE : 160K words
PERIPHERALS : DeAnza 1P8500 image processor (includes 512
color monitor and trackball), VT~100 keyboard, 2- disks
OTHER EQUIPMENT : EIKONIX scanner/digitizer, RCA Optical Disk
"Jukebo ¥ system
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SOFTWARE: ‘\-;..i‘,:

PROGRAMMING LANGUAGE : FORTRAN/MACRO :;};*;,
DOCUMENTATION IDENTIFICATION : Target Location D.B. Software PN

DOCUMENTATION AVAILABILITY: Manual plus listings b -4

BN

OPERATION: Interactive BIANRY.
NI,

SECURITY CLASSIFICATION: The classification of the demonstration is ;x“\ix'
dependent upon the classification of the data bases, Y )ﬁ?
S

POINT OF CONTACT: RADC/IRRA e
Mr. Donald Hall e

Griffiss AFB, NY 13441-5700

AV 587-2476, COM: 315-330-2476
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TITLE: DSS - Distributed System Simulator

DEVELOPER: General Electric Company, Harris Corporation currently cn contract
for user—-friendly enhancements.

4 STATUS: Operational
[]
s PURPOSE: DSS has been designed as a wodeling tool to facilitate the

performance analysis of computer networks through simulation. It is
-, implemented in Simscript II1.5 (an event oriented simulation language). Its
; major function 1is to extend the capability of this language in order to model
’ computer networks.

GENERAL DESCRIPTION: The DSS addresses two broad problems in order to provide
a tool for the simulation of computer networks. The first is the wide range of
networks, architectures, and protocols that actually exist or have been
proposed including message and circuit switched networks. The sccond major
problem addressed by the DSS is the fact that building simulators of complex
systems can be a time consuming and costly exercise.

AR AR

The concept of the DSS model has evolved to meet these problems. A separate
DSS model can simulate a single node in a computer network. If two or more
nodes have similar characteristics, DSS can duplicate the model as many times
. as there are similar nodes. This capability greatly reduces the amount of code
- that has to be generated by the user. These DSS models are then combined to
form a simulator of the entire network. DSS Models are not limited to
simulating a specific architecture or set of protocols since they have access
to all of the high level constructs of Simscript II.5. In particular, any
parameterized or structural model may be implemented by a DSS model. There are
several advantages to having a separate model for each node. The first is that
DSS provides the capability of debugging and verifying DSS models separately.
In a network with fifty nodes there may be only two distinct DSS models, one
for the switching computers and one for the host sites. Instead of trying to
verify a fifty node network simulator, the problem is reduced to verifying two
DSS models separately. The second advantage is that a library of DSS models
may be created which can focus on particular problems in a network such as flow
control or routing algorithms. These DSS Models, whether parameterized or
structural models, may be used again in other simulators so that, as the
library grows, the time it takes to build a simulator can be reduced in some
cases. In this sense, DSS is an extendable system.
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The DSS has been used to develop three detailed models of computer networks
using the IS0 Reference Model as a framework. These detailed models include a
communication protocol model, a reliability/availability model and a
distributed data base wmodel. These models follow the 1SO architecture
framework in that each succeeding model uses the services of the preceding
model in a hierarchical fashion. The communication protocol model simulates
the X.25 interface for packet switched networks. Adaptive routing procedures
s necessitated by nodal failures are simulated in the reliability/availability
| model. The distributed data base model was built wusing the DSS and the
facilities provided by the communication protocol and reliability/availability ~—
model. Coee
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INPUT: There are four main input files to DSS that a user must supply. The
first is the file