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PREFACE

This bibliography is organized according to model category.
The categories are:

1. Global Models. These are models that constider both the
operational effectiveness and the operational suftabtlity of a
weapon system. The models simulate the performance of the system
in general! operations and in interactive combat operations. In
other words, the models are concerned with the total spectrum of
operational possibilities.

2. Specific Interaction Models. These models are concerned
with a specific aspect of the performance of a system as it
interacts with some other system. For example, a model that
investigates the dogfight capability of an aircraft with an
adversary would be included in this category.

3. System/Subsystem Performance Models. This category
includes models that simulate the general performance of a
specific system or subsystem. An example would be a model of a
landing gear system for an aircraft.

4, Religbility - Maintainability - Supportability - Logistic
- Life Cycle Cost Models. These models focus upon those aspects
of a system that are not related to operational effectiveness.
Maintenance, supply, logistics, and cost models are included in
this category.

5. Models and Topics of General Interest. This category
fncludes models and concepts that are not specifically associated
with tactical aircraft but are interesting because of their
purpose or unique character.

6. Commarisons and Bibliographies. This category includes
reports that make comparisons of various models, bibliographies,

and compendiums of models.

. Section | of this document is the general bibliography of all
documents and models surveyed in this study effort.

Section 2 is an annotated bibliography of selected entries
from the general bibliography.

Section 3 contains a listing of the acronyms used in the
general bibliography. These represent the various developers and
sponsors for the models included herein.
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SECTION 1
GENERAL BIBL IOGRAPHY

Entries to this bibliography have the following format:

Entry Code
AD Number STAR Number DLSIE Number Agency Report Number
Jitle of Document. Name of Author. Date of Publication.
Organization of Author. (Sponsoring Organization; Contract
Number)

Volume Titles (if applicabie)

The Entry Code is provided for reference in other sections of
this report. An * next to the Entry Code indicates the report
or model {is described in Section 2, Annotated Bibl iography.

The AD Number is the Defense Technical Information Center
(DTIC) document acquisition number.

The STAR Number is assigned when the document is listed in the
Scientific and Technical Aerospace Reports bibliography.

The DLSIE Number is the Defense Logistics Studies Information
Exchange document number.

The Agency Report Number is assigned by the authoring
organization, sponsoring organization, or both.

Absence of a particular entry in the listing indicates that
the information was not avallable.
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BI1BL IOGRAPHY

Entry No.

AD No. STAR No. DLSIE No. Agency No,

# 1-01*

ALBS: AlirLand Battle Simulation. May 1980. Titan.

# 1-02%

850-355 CAA-TP-74-3
ATLAS: A Tactical, Logistical and Air Simulation. July 1974,
GRC. (USA/CAA)

# 1-03*
DETEC: Defensive Technoloay Evaluation Code. 1986. Los Alamos.

# 1-04*
Fast Stick Il: Tactical Air Forces Employment Feasibility. USAF/
ACSC.

# 1-05*%
NOR 86-159
AFWAL-TR-86-3044
Global Tactical Presence. Michael F. Jordan. December 1986.
Northrop~AC. (USAF/AFWAL-FIAC; F33615-84-C-3813)

VoL 1: Executive Summary.
VOL 2: Effectiveness Analysis.
VoL 3: Technology Assessment.
# 1-06*
88-14100 NASA-CR-166568
NAS 1.26:166568
TR-87-A-)

Impact of Flying Qualities on Mission Effectiveness for Helicopter
Air Combat. T.M. Harris and D.A. Beerman. June 1983. FSI.
(USA/ASC; NAS2-11178)

VoL 1: Main Report.

VoL 2: HACES -~ General Description

VoL 3: Description of Scenario Elements.

Joint Theater Level Simulation. 1986. JPL. (DOD/JCS-JAD)
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B1BL IOGRAPHY

Entry No.

AD No. STAR No. DLSIE No. Agency No.

# 1-08*

A049-318 JTCG/AS-76-5-001

The Mission Trade-Off Methodology (MTOM) Model. Model
Description. W. J. Strauss, et al. December, 1977. A. T.
Kearney, Inc. (F33615-74-C-5141)

# 1-09%
NAVMOD: Naval Model. March 1983. IDA. (DOD/JCS-JAD)
# 1-10*
771-779 LD35386MA P-992 VOLI
771-776 LD35386MB P-993 VOLII

Optimal Sortie Allocation Model (OPTSA): Two Optimal Sortie
Allocation Models. December 1973. IDA.

voL 1I: Methodology and Sample Results

VOL Il: Computer Program Documentation

# 1-11*
AQO17-325 LD35385MA P-1111 (VvOL 1)
A0l 7-326 LD35385MB P-1111 (VOL 2)
A017-327 LD35385MD P-1111 (VoL 3)
Optimum Sortie Allocation Model - Revised OPTSA Model. September
1975. IDA. (DOD/WESEG)

vOL 1: Methodology.

VoL 2: Computer Program Documentation.

VoL 3: The OPTSA Print Run Program.
# 1-12*
Ai110-897 82-26222 LD46241MA LMI-DP101-VOL-1
A110-898 82-26223 LD46241MB LMI-DP101-VOL-2

LD46241MC LMI-DP101-VOL-3

A110-899 82-26224 LD46241MD LMI-DP101-~VOL-4
A110-815 82-26225 LD46241ME LMI-DP101-VOL-5
A110-900 82-26226 LD4624 I MF LMI-DPIOI~-VOL~-6

The Sortie Generation Model System (SGM). John B. Abell et. al.
September, 1981. LMI. (DOD/LOGINST: MDAS03-80-C-0554 and
MDA903-81-C~-0166)

VoL 1: Executive Summary.

VOL 2: User’s Guide.

VoL 3: Analyst’s Manual

VOL 4: Programmer’s Manual

VvOL S: Maintenance Subsystem.

VOL 6: Spares Subsystem.
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B1BL |OGRAPHY

Entry No.

AD No. STAR No. DLSIE No. Agency No.
# 1-13*

B098-280L LD68820MA 85-5004

SORTY 30 User’s Manual. R. Riecks. August 1985. USAF/AFSC-ASD.

# 1-14*
LD33940MA R—-1733-PR (1)
L.D33940MB R-1734-PR (11)
Tactical Resources And Combat Effectiveness Model (TRACE): An
Improved Version. May 1975. Rand. (USAF/DCOS-RD8A)
I: Program Documentation.
11t Program Listing
# 1-15*
LD29706MB R=-1202-PR (1)
LD29706MC R-1203-PR (1I1)
Tactical Resources And Combat Effectiveness Model (TRACE):
Munitions Support For Tactical Air Operations. August 1973.
Rand. (USAF/DCOS~-RD&A)
I: Program Documentation
[I: Program Listing
# 1-16*%
TAC THUNDER. 1985. CACI. (USAF/AC0OS-SA)
# 1-17*
TAC WARRIOR. USAF/ACOS~-SA.
# 1-18*
A114-775 LD52639MA R-2584-AF (INTRO)
Al114-390 LD52639MB N-1820-AF (VOL 1)
Al14-236 LD52639MC N-1821-AF (VOL I1)
Al114-391 LD52639MD N-1822-AF (VOL I11)

Theater Simulation of Airbase Resources. February 1982. Rand.
(USAF /DCOS~RD8A)

INTRO: Introduction to the TSAR Simulation Program:
Model Features and Logic. ’

voL I: TSAR User‘’s Manual: Program Features, Logic,
Interactions.

VOL I1]: TSAR User’s Manual: Data Input, Program Operation
and Redimensioning, and Sample Problem. :

voL 111: TSAR User’s Manual: Variable & Array Definitfions,
and other Program Aids for the User.
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BIBL IOGRAPHY

Entry No.

AD No. STAR No. DLSIE No. Agency No.

# 1-19*
LD69042MA N-2241-AF (VOL 1)
LD69042MB N-2242-AF (VvOL 11)
LD69042MC N-2243-AF (VOL I11)

Theater Simulation Of Airbase Resources. TSAR User’s Manual:
Program For Assessing The Effects Of Conventional And Chemical
Attacks On Sortie Generation. D.E. Emerson and L.H. Wegner.
August 1985. Rand. (USAF/DCOS-RD8&A)
vOL 1: Program Features, Logic, Interactions
VoL 11: Data Input, Program Operation and Redimensioning,
and Sampie Problem.
voL I11l: Variable and Array Definitions, and other Program
Aids for the User.

# 1-20*

A182-425 LD67383MA

Theater Simulation Of Airbase Resources. TSAR ABDR Database
Dictionary: A-10 - With Off Equipment/Intermediate Repair.

R. Lamarche and C. Gornto. April 1987. OTI. (USAF /ACOS-SA)
# 1-21*
A182-505 LD67383MB

Theater Simulation of Airbase Resources. TSAR ABDR Database
Dictionary: F-16 - with Off Equipment/Intermediate Repair. R.

Lamarche and C. Gornto. April 1987. OTIl. (USAF /ACOS-SA)
# 1-22*
A169-575 87-13352

Theater Simulation of Airbase Resources. TSAR Database
Dictionary: F-4E, Final Report. Dale Robinson and Cliff Gornto.
March 1986. OTI.

# 1-23*

A182-426 LD67383MD

Theater Simulation of Airbase Resources. TSAR Database
Dictionary: F-4G. R. Lamarche and C. Gortno. May 1987. OTI.
(USAF /ACOS~SA)
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BI1BL IOGRAPHY

Entry No.

AD_No. STAR No. DLSIE No. Agency No.
# 1-24*

A176-931 LD72744MA

Theater Simulation Of Airbase Resources. TSAR Database
Dictionary: TSAR F-4E, F-16, A-10, Dyna-Metric, BLSS and WRSK

Parts Database Segments. R. Lamarche et al. November 1986. OTI.
(USAF /ACOS-SA)

# 1-25*

A182-424 LD67383MC

Theater Simulation of Airbase Resources. Output Processor
Documentation: F-4E, F-16, F-15. R. Lamarche and G. Gornto. May
1987. OTI. (USAF/ACOS-SA)

# 1-26*
LD67383M
Theater Simulation of Airbase Resources. TSAR/TSARINA Model
Support. D. Robin;on. August 1985. OTI. (USAF/ACOS-SA)
Ve

»

# 1-27*%
Theater War Exercise (TWX). USAF/AFIT.

# 1-28*
B091-992L TM-301-85 (VOL 1)
B091-992L TM-301-85 (VOL I1)

User’s Guide for the Integrated Battlefield Interactive Model
(INBATIM). J. Sherby & D. M. Krassen. January 25, 1985.
DOD/JDSSC. (DCA100-83-C-0061)

voL 1I: User’s Guide
VOL I1: Appendices
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BIBL IOGRAPHY
Entry No.
AD No. STAR No. DLSIE No. Agency No.

# 2-01*
AADEM: Avionics Air Defense Engagement Model. USAF/AFWAL-AL.

# 2-02*
AASPEM: Advanced Air-To-Air System Performance Evaluation Model,.
David R. Mittlesteadt. (USAF/AFWAL-FIAA)

# 2-03*
ABATAK: Air Base Attack Model. May 1983. BDM.

# 2-04*
ABSGAM: Air Base Sortie Generation Analysis Model. John M.
Byrnes. (USAF /AFWAL-F1AA)

ACE: Advanced Campaign Effectiveness. Rockwell,

# 2-06*

USAMSAA TR-227
ADAGE: Air Defense Air-to-Ground Engagement Simulation. Volumes
I - 1V, May 1978. USA/ADS.

# 2-07+
ADPAS: Air Defense Penetration and Attack Simulation Model.
Lockheed-MSC.

# 2-08
AEM: Automated Encounter Model. U/GIT. (USAF /AFSC-TAWC)

# 2-09
Al/AAM: Airborne Interceptor Air-to-Air Missile Engagement.
Raytheon. (USAF/AFWAL-AL)

# 2-10*

A127-557 LD55517MA

Aircraft Survivability Analysis Program. Expansion of the SCAN
Endgame Program for Afrcraft Survivabllity Studies and Development
of a Supporting User’s Guide. Thesis. December 1982. USN/NPS.
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B1BL IOGRAPHY

Entry No.

AD No. STAR No. DLSIE No. Agency No.
# 2-11*

A154-433 LD63787MA MATH/85M-1

Air Defense War Game Support Program. Micro-Computer Model for
Army Air Defense Training. March 1985. USAF/AFIT.

# 2-12

B016-633 LD39030MB TM-538

ALLOCATOR 1: A Computer Program for the Allocation of Aircraft to
Targets by the Differential Method. September 1976. SHAPE.

# 2-13

B0O08-193 LD39030MA TM-494
ALLOCATOR I: Differential Procedure for the Near Optimal
Allocation of Resources to Activities. October 1975. SHAPE.

# 2-14
A168-862 LD69751MA
Analytical High Value Target Acquisition Model. M.S. Thesis.

K.J. Becker. March 1986. USN/NPS.

# 2-15
ASPIC: AWACS Simulation - Penetrator Interceptor Combat.
Boeing-MASD.

# 2-16
ASUMS: Aircraft Survivability with Missiles and Steaith. SAI.
(USAF /AFWAL)

# 2-17*
ATEM: Area Threat Engagement Model. APRC. (USAF /AFWAL)

# 2-18*
A007-843 (1)
AQ07-844 (I1)
A007-845 (I1I1)
CARMONETTE. 1974. GRC. (USA/CAA)
VOL 1: General Description
voL 1I1: Data Preparation
VOL I1l: Technical Documentation
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B1BL IOGRAPHY

Entry No.
AD No. STAR No. DLSIE No. Agency No.

# 2-19*
CASSANDRA: A Mathematical Model to Simulate Close Air Support
Operations. DOD/CINCPAC,

# 2-20*

LD52385MA
Combined Arms and Support Task Force Evaluation (CASTFOREM). July
1983. USA/TRADOC-SA. (USA/CACDA)

# 2-21*

Al124-665 GOR/05/82D-6

A _Computer Model to Aid the Planning of Runway Attacks. Howard M.
Hachida. 1983. USAF/AFIT.

# 2-2:2%
) CAA-D-80-3
Concepts Evaluation Model. January 1980, GRC. (USA/CAA)
Part 1: Technical Documentation

Part I1: User’s Handbook

# 2-23*
COLLIDE: An Aggregated Conversion Model for Air Combat. December
1982. DSA. (USAF/AC0OS-SA)

# 2-24
COMMANDER: Tactical Air-Land Operations Model. CACI. (USAF /TAC)

# 2-25

A138-058 LD58868MA AA/835-2
Development and Flight Test of an Anaglytical Model of the
Air-To~Air Tracking Task. Thesis. September 1983. USAF/AFIT.

# 2-26
A053-588 LD42269MA TR-77-37
Digital Simulation of Flexible Aircraft Response to Symmetrical

and Runway Roughness (TAX2). August 1977. AFWAL/FDL.
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B1BL IOGRAPHY

Entry No.
AD No. STAR No. DLSIE No. Agency No.
# 2-27

GST/0S/82M-6
DILUTE: A Mini-Campaign Simulation Model to Analyze Strategic
Penetration of Various Force Mix Combinations of Cruise Missiles
and Manned Penetrations. George J. Ferren and Randolph W. Gallas.
1982. USAF/AFIT,

# 2-28*
Divisional Air Defense Engagement Simulation - Command and Control

(DADENS-C2). 1986. BDM. (USA/ADS)

# 2-29

Al141-815 84-28784

The Effect of Component Redundancy upon Afrcraft Combat Surviv-
ablility. M.S. Thesis. A.J. Kangalos. December 1983. USN/NPS.

# 2-30*
ENGAGE. 1984. GRC. (USAF/ACOS-SA)

# 2-31*
ESAMS: Enhanced Surface to Alr Missile Simulation Model. James
L. Folck. USAF/AFWAL-FIAA.

# 2-32
A137-651 84-21207
An Expected Value Air Combat Model Simuiation Algorithm to Predict

Missions Performance in Tactical Air Operations (ICARUS).
M.S.Thesis. Efstratios Skliris. September 1983. USN/NPS.

# 2-33

FEBA Expansion/Attrition Model. 1984. DOD/PASLE.
# 2-34*%

Al161-177 LD68538MA

Fleet Anti-Ship Tactics Simulator (FASTS). A Radar Simulation
Model for the Development and Analysis of Alircraft Anti-Ship

Tactics. M.S5. Thesis. F. D. Barrett, lIl. September 1985.
USN/NPS.
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Entry No.
AD_No. STAR No. DLSIE No. Agency No.

# 2-35
FOREM: Force Evaluation Model. 1985. USA/CAA.

# 2-36*

GUNVAL II: Afr-to-Air Gunnery Model and Associated Computer
Program for USAF/SA TAC AVENGER. E. R. Terry. April 1973. GE.
(USAF /ACOS-SA;F44620-73-C-0030)

# 2-37

TIR-Y-95
HATACS: A Description of the HATACS Computer Model. P. H.
Beavers. September 1978. Falcon. (USA/MATC-SAA)

# 2-38

A091-793 LD4BB66MA D-80-5

Heuristic Route Selection Model! for Low Level Afrcraft Flight
through Defended Terrain. May 1980. USA/MC.

# 2-39

84-15876 TAE-483
Improved Dynamic Models for Air Combat Analysis. N. Farber et atl.
March 1982. TECHNION.

# 2-40

B105-188L XBF-9-VOL-1
TR-86-3036-VOL-1

B105-189L XBF-9-VOL-2

TR-86-3036-VOL-2
Innovative Tactics for Air Combat Simulation. Paul Patti and Sol
Kaufmann. September 1986. XMCO. (USAF/AFWAL; F33615-85-C-3018)
VoL 1: MULTAC Mode!l
VOL 2: Appendices

# 2-41*
MABS: Mixed Air Battle Simulation. SRI. (USA/MC)

# 2-42*
MABS-EX: Mixed Air Battle Simulator - Extended. 1972. SRI.
(DOD/CINCPAC)
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B81BL IOGRAPHY
Entry No.
AD No. STAR No. DLSIE No. Agency No.

# 2-43*

VRI-STC-3FRB3-1
MACRO: An Aggregate M ] _of Central-Region with rps
Level Submodels. November 1983. Vector. (SHAPE)

4 2-44%
B096-457L LD68530MB 85-52
B096~-4586L LD68530MC 85-52

Methodology and Computer Model For Optimum Base Recovery After
Attack. Vol. Il - Analyst’s Manual (2 Books). R. M. Hartnett,

et al. September 1985. U/LT. (USAF /AFWAL-AL)

# 2-45*
A073-490 LD045288MA JTCG/AS-76-5-003 (1)
A070-991 LD045288MB JTCG/AS-76-5-004 (11
Mission/Damage Effectiveness Model (MISDEM). May/July 1979,
Rockwell. (USN/NWC)

VoL 1: User Manual
VOL Il: Analyst Manual.

)

# 2-46*

A131-410 84-11166 AFIT/G57/05/83M-1

A Model to Investigate Losses and Exchange Ratios in Large-Scale
Air—-to-Air Engagements. M. S. Thesis. Roy J. Bogusch. March
1983. USAF/AFIT.

# 2-47*

A168-447

Modeling Aircraft Attrition in the Air Defense Environment
(AIRMODEL). M.S. Thesis. George D. Panagakos. March 1986.
USN/NPS.

# 2-48*
NEWAIR. SHAPE.

Naval War College A!r Model. USN/WC.
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Entry No.

AD No. STAR No. DLSIE No. Agency No.

# 2-50

A136-834 LD58419MA 83D-7

Open Loop Missile Evasion Algorithm for Fighters (TACTICS 1V).

November 1983. USAF/AFIT.

# 2-51
OPM: Ordnance Programming Model. June 1984. CNA. USN/CNO.

# 2-52*

A069-222

PACAM 2. Analyst’s Manual. M. A. Dloogatch and D. H. Schiller.
A. T. Kearney, Inc. (USAF/ACOS-5A)

# 2-53*

A069-265

PACAM 4: Multiple Aircraft Three Dimensional Air-to-Air Combat.
Analyst’s Manual. An Addendum to the PACAM 2 Analyst’s Manual.

M. A. Dloogatch and D. H. Schiller, July 1978. A. T. Kearney,
Inc. (USAF /AFSC-ADTC: F08635-77-C-0168)

# 2-54* .

A136-793 84-20313 LD58416MA

PACAM 5: Description and Analysis of PACAM S5 as a Tactical
Decision Aid with a User’s Guide for Operation at NPS. M. S.
Thesis. D. M. Kelly. September 1983. USN/NPS,

# 2-55*
B042-130L LD46120MA TR-79-6

PACAM S: Piloted Air Combat Analysis Model User’s Manual. August
1979, A. T. Kearney, Inc. (USAF/AFWAL)
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Entry No.

AD No. STAR No. DLSIE No. Agency No.

# 2-56*

B955-3421 VEDA-63814/824/

PO457-VvOL-2;
TR-83-5018-VOL-2
B8956-883L VEDA-63600-83U/
PO467-VOL-3-1;
TR-83-5018-VOL-3-1
B955-343L VEDA-63600-83U/
PO467-VOL-3-2A;
TR-83-5018-VOL-3-2A
B955-344L VEDA-63600/83U/
PO467-VOL-3-28B;
. TR-83-5018-VOL-3-28
B955-345L VEDA-63600-83U/
PO467-VOL-3-2C;
TR-83-5018-VOL~-3-2C
PACAM 8: The Piloted Air Combat Analysis Model. F. Betts et al.
Veda. (USAF/AFSC-ASD; F33615-80-C-0119)

VoL 2: Computer Operations Manual. (November, 1983)

voL 3: Analyst’s Manual. (May, 1984)
Part 1. Program and Subroutine Description.
Part 2A. Subroutine Flowcharts.

Part 28B. Subroutine Flowcharts.
Part 2C. Subroutine Flowcharts.

# 2-57*

786-023 LD32193MA R-1413-PR

PROBE I: A Differential Equation Model for Comparing Fighter
Escort and Airbase Attack Systems in a Counter-Air Operation.
July 1974. Rand. (USAF/DCOS-RD&A).

# 2-58
POOl: Anti-Afrcraft Artillery Simulation Computer Program.
USAF /AFSC-AL. (USAF/ACOS-SA)

# 2-59

QUICKSCREEN Operator‘’s Handbook. dJune 1984. BDM.
Model Description
Workbook

VOL 1I: System Software Description
VvOL [I1: Model Data Structures

VOL 11l: Model Procedures

VoL 1V: Interface File Specifications
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# 2-60

A049-261 LD41401MA CRC-321

Radar Detection Model. March 1977. CNA. (USN/ONR)

# 2-61*
LD58479MA
Return to Combat Simulation for Ground Weapon_ Systems (RETCOM):
February 1982. USA/TRADOC-SA.
VoL 1: User Manual
VOL II: Analyst Programmer Manual

# 2-62
C024-472 LD49282MA CRC-430

Search Pattern Assessment Model (SPAM): Modeling Passive
Detections by ASW Afircraft. May 1980. CNA. (USN/ONR)

# 2-63*
C039-012L LD69548MB 85-1151
Simulation of a Countermeasures Aircraft, Radar Encounter (SCARE):

RADARZ2A/MISSILE]l User’s Guide. B8. 0’Shaugnesy, et. al.October
1985. MRC. (USAF/AFWAL)

# 2-64

A069-753 LD45282MA GST/SM/79M-4
Simulation Model of Attack Helicopter/Vulnerability to Hostile
Artillery Fire. M. S. Thesis. March 1979. USAF/AFIT.

# 2-65*%

Al41-324 84-27728 AF1T/GST/0S/84M-10
A Simulation Model to Evaluate Afrcraft Survivability and Target
Damage During Offensive Counterair Operations. M. S. Thesis. M.
J. Foley and S. G. Gress, Jr. March 1984. USAF/AFIT.

# 2-66

GST/0S/83M-5
A Simulation Model to Evaluate Close Afir Support Kill-to-lLoss
Ratios. Donald W. Neal and Gary G. Kizer. 1983. USAF/AFIT.
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# 2-67*

Simulation of Penetrators Encountering Extensive Defenses (SPEED).
CALSPAN. (USAF/AFWAL-AL)

# 2-68

GOR/0S/810-3
A Simulation of Second Echelon Air Interdiction. James E.
Gennett. 1982. USAF/AFIT.

# 2-69
Al118-413 LD5682MA NPS55-82-001 (VvOL 1)
AllB8-414 LD53682MB NPS555-82-014 (VOL 11)

Simulation of Tactical Alternative Responses: Target Acquisition
Module for The STAR Combined Arms Combat Simulation. April 1982.
USN/NPS. (USA/TRADOC)

VoL 1I: User’s Manual

VOL I1: Technical Manual

# 2-70%

LR-30682
Sortie Generation Rate Simulation Model. J. K. Seger. April
1984. Lockheed-Calif.

# 2-71
SUAWACS Campaign Model. ITT.

# 2-72
SUPPRESSOR. 1980. CALSPAN. (USAF/ACOS-SA)

# 2-73*
JAC ASSESSOR: Tactical Air Capabilities. GRC. (USAF/ACOS-SA)

# 2-74*

‘NA-66-765
JAC AVENGER 1I1: Air-to-Air Combat Simulation Model. July 1966.
USAF /ACOS-SA.
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# 2-75*
B078-927L DSA-414 (ANALYST)
C032-574 DSA-413 (USER)
B078-933L DSA-415-VOL-1
B078-934L DSA-415-VOL -2
B078-935L DSA-415-VOL-3
B078-936L DSA-415-VOL-4

The TAC BRAWLER Afr Combat Simulation.

Carey, et al. June 1982. DSA. (USAF
ANALYST: Analyst Manual.
USER: User Manual
vOoL 1: Programmer Manual.
vOoL 2: Programmer Manual.
voL 3: Programmer Manual.
VvOL 4: Programmer Manugl.
# 2-76*
TAC DISRUPTER Il. GD-Fort Worth. (Us
# 2-77*
TAC EVALUATOR. GRC. (USAF /ACOS-SA)
# 2-78*%
TAC LANCER. 1977. USAF/ACOS-SA.
# 2-79%
TAC PROTECTOR. Self Protect Weapon:
Parameters. July 1984. USAF/ACOS-SA.
# 2-80*

JAC REPELLER. USAF/ACOS-SA

# 2-81*

TAC SUPPRESSOR. April 1981. CALSPAN.
# 2-82

TAGSEM 11. USAF/AFSC-ASD.

Revision 2.0. M. S.
/ACOS-SA; F49620-81-~C-0080)

(Secret Document).

AF /AFSC-ASD)

An Initial Look at Design

(USAF /ACOS~-SA)
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# 2-83*

LD69775MA 865-37

JSARINA. TSAR Inputs Using Aida: Analysis of TSARINA Modeled
Aircraft Damage/Kill Levels Sustained from Enemy Attacks on a Bare
Base Environment. M. S. Thesis. R. L. Jones. September 1986.
USAF /AFIT.

# 2-84*

LD69042MD N-2244-AF
TSARINA. TSAR Ilnputs Using Aida: A Computer Model for Assessing
Conventional and Chemical Attacks on Airbases. D. €. Emerson and
L. H. Wegner. August 1985. Rand. (USAF/DCOS—-RD&A)

# 2-85*

B107-649L LD69739MA 865-5

TSARINA. TSAR Inputs Using Aida: Examination of the Alr Force’s
Bare—-Base Design in Terms of the Impact on Air Base Survivability
using Computer Modeling Evaluation. M. S. Thesis. H. Briesmaster.
September 1986. USAF/AFIT.

# 2-86*
VECTOR-3. August 1982. VECTOR. (USA/TRADOC-SA)

# 2-87

A128-203 LD55812MA

Vought Interactive Survivability Assessment Program (VISAP).
Corrections and Improvements to the Interactive Computer Pirogram
for the Survivablility Evaluation of Afrcraft Conceptual Designs.
Thesis. March 1983. USN/NPS.

# 2-88

GST/0S/82M-1
A Wild Weasel Penetration Model. Kenneth C. Anderson and Ronald
B. Nenner. 1982. USAF/AFIT.
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AD No. STAR No. DLSIE No. Agency No.
# 3-01

A059-784 LD69392MA 78-52

Aerothermodynamics of Aircraft Gas Turbine Engines. July 1978.
U/wWash. (USAF/AFWAL-APL)

# 3-02*
83-12040 PB82-183740
EPA/DF-82-003A
ORI-TR-1799
Afrcraft Flight Procedure Program: Data Base Development. Final
Report. Larry A. Ronk, et al. March 1981. ORINC.
(EPA-68-01-6151)

# 3-03*
83-12041 PB82-183757
EPA/DF-82-003B
Afrcraft Flight Procedure Program: Modified Computer Program
Model, User’s Manual. Final Report. December 1981. ORINC
(EPA-68-01-6267)

# 3-04
85-25260 DE8B8S5-006580
SAND-802056-REV
AMEER Flight Path Trajectory Simulation Code: A User’s Manual.
Eugene Meyer. December 1984. SANDIA. (DE-AC04-76DP-00789)

# 3-05

AO54-957 LD—-42549MA TP-6020

Analysis of Crew/Cockpit Models For Advanced Aircraft. February
1978. Rockwell-An. (USN/NWC)

# 3-06

A054-957 LD42549MF TP-6020

Analysis of Crew/Cockpit Models for Advanced Aircraft: Computer
Aided Function—-Allocation System. February 1978. Boeing-MASD.
(USN/NWC)

# 3-07

A054-957 LD42549ME TP-6020

Analysis of Crew/Cockpit Models for Advanced Afircraft: Human
Operator Simulator. February 1978. USN/NADC. (USN/NWC)
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# 3-08

A054-957 LD42549MC TP-6020

Analysis of Crew/Cockpit Models for Advanced Aircraft: Pilot
Simulation Model. February 1978. MD. (USN/NKWC)

# 3-09

A054-957 LD42549MB TP-6020

Analysis of Crew/Cockpit Models for Advanced Afrcraft: Unitary or
Dual-Operator Simulation Model. Ffebruary 1978. APS. (USN/NWC)

# 3-10
A054-957 LD42549MD TP-6020

Analysis of Crew/Cockpit Models for Advanced Alrcraft: Workload
Simulation Program. February 1978. LTV/Vought-Aero. (USN/NWC)

# 3-11
81-19096 NASA-CR-152087-PT-1
81-19097 NASA-CR-152088-PT~2
Analytical Study of STOL Aircraft In Ground Effect. C. A.
Shol lenberger and D.N. Smith. March 1978. MD-Douglas.
(NAS2-9319)
Part 1: Nonplanar, Nonlinear Wing/Jdet Lifting Surface Method.
Part 2: Nonplanar, Nonlinear Method Applicable to Three
Dimensional Jets of Finite Thickness.

# 3-12*%
Al51-410 85-25252 ASD-TR-84-5032-Vol-1
Automatic Dynamic Alrcraft Modeler (ADAM). Final Report. H.
Griffis. January 1985. USAF/AFSC-ASD.

VoL 1: User’s Manual

voL I1: Demonstrated Problems Manual
VOL IIl: Programmers Manual

# 3-13*
LD35522MB TR-73-270 (VOL 1)
LD35522MC TR-73-270 (VOL 11)
775-372 LD35522MD TR-73-270 (VOL 1II1)

Avionics Evaluation Program. November 1973. BATTELLE.
(USAF /AFWAL-AL)

VvOL 1: AEP Description

VoL I1: Classified Supplement

VOL I1l: Application of Interactive Graphics
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# 3-14*
A037-195 LD35522ME AFAL-TR-76-196

Avionics Evaluation Program: Multiple Afrcraft, Multiple Sorties,
and Cost Accumulation. January 1977. BATTELLE. (USAF/AFWAL-AL)

# 3-15*

A128-263 83-31599 ARL/MECH/ENG-160
Combat Performance Evaluation of Fighter Afrcraft. A Suite of
Fortran-1V Programs Based on Energy Manoeuverability Theory. G.W.
Kipp. March 1982. ARL.

# 3-16

AO73-444 LD45439MA TR-02172
Combinatorial Geometry Computer Description (COM-GEOM): Computer
Description of Black Hawk Helicopter. June 1979. BRL.

# 3-17

AQ77-169 80-19088 AFAL-TR-79-2086

A Computer Program for Estimating Aircraft Landing Distance.
Interim Report. Kervyn D. Mach. August 1979. USAF/AFWAL-APL.
(AF Project 3066)

# 3-18

A030-816 LD36937MA TR-130

Computer Programs_for Helicopter Aerodynamic Stability Evaluation.
August 1976. USA/MATC-SAA. (USA/MATC)

# 3-19

A140143 LD59708MA

Continuous Systems Modeling Program: Computer Program to Simulate
Digital Computer Based Longitudinal Flight Control Laws in a High
Performance Aircraft. Thesis. December 1983. USN/NPS.

# 3-20

A045-277 LD40259MA LSSR-19-77A
Corrosion Predictability in F-4 Aircraft Assigned to the Pacific
Alr Forces. June 1977. USAF/AFIT.
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AD No. STAR No. DLSIE No. Agency No.
# 3-21*
Al118~-968 LD53548MA TR-81-3093 (VOL 1)
Al18-969 LD53548MB TR-81-3093 (VOL 11)
Crack Growth Analysis Computer Code. November 1981. Rockwell-LA.
(USAF /AFWAL )

voL 1: The CRKGRO Program; User’s Manual for a Detatled

Level Fatigue Crack Analysis Computer Code.
VOL I1: Interactive CRKGRO; User’s Maunal of an Interactive
Graphics Crack Growth Analysis Program.

# 3-22*
B081-947 LD59068MA NADC-83035-60

CTOoL Ski Jump Dynamic Analysis Model and Computer Program. June
1983. USN/NADC. (USN/NASC)

# 3-23%
A115-003 LD52850MA TR-81-D-42A (VOL 1)
A115-004 LD52850MB TR-81-D-42B (VOL 11)

Dynamic System Coupling Program. April 1982. KAMAN.
(USA/ASC-RTL)

VOL I: User’s Manual

VOL [I: Theoretical Manual

# 3-24*
A081-160 LD4685 1 ME TR-79-3106 (USER)
A080-634 LD4685 1 MA TR-79-3105 (VOL 1)
A080-393 LD46851MB TR-79-3105 (VOL I11-1)
A079-803 LD4685 1 MC TR-79-3105 (VOL 11-2)
A080-489 LD4685 1 MD TR-79-3105 (VOL 111)

Environmental Control Analysis System - Air Cushion Landing
System. EASY-ACLS Dynamic Analysis. September 1979. Boeing.

(USAF /AFWAL)
USER: User’s Manual
VvOL I: Mathematical Models
VOL I1: Component Computer Programs, Part I
VOL. II: Component Computer Programs, Part I1
VOL 111: Description of Simulations
# 3-25
A118-965 LD53652MA TR-81-3094

Fatigue Crack Growth on Flight-by-Flight Basis Computer
Program (FLTGRO). User‘s Manual. November 1981. Rockwell-LA.
(USAF /AFWAL)
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AD No. STAR No. DLSIE No. Agency No.

# 3-26

A029-893 LD37854MA AGARD-CP-198

Flight Simulation/Guidance Systems Simulation. June 1976.
NAG/ARD. (AGARD Compendium of Papers)

# 3-27*
81-19088 NASA-CR-152303-VOL-1
81-19089 NASA-CR-152303-VOL-2
81-19090 NASA-CR-152303-VOL-3
81-19091 NASA~-CR-152303-VOL-4
81-19092 NASA-CR-152303-VOL-5
81-19093 NASA-CR-152303-VOL-6
81-19094 NASA-CR-152303-VOL-7

GASP - General Aviation Synthesis Program. D.Hague. January
1978. ARC. (NAS2-9352)

VoL 1: Main Program.

VOL 2: Geometry.

voL 3: Aerodynamics.

VvOL 4: Propulsion.

VOL 5: Weights.

VvOL 6: Performance.

vOoL 7: €conomics.
# 3-28*
B8108~552 LD71921MA 85-3011
LD71921MB 85-3011
B108-553L LD71921MC 85-3011

Generic Aircraft Ground Operation Simutation (NORTAX). Dynamic
Response of Aircraft on Rough Standard/Non-Standard Airfields.
October 1985. Northrop~AC. (USAF/AFWAL)

VoL I: Theoretical Manual

voL I1: Operation Manual

VOL I1l: Fortran Listing

# 3-29*
B101-443L LD69900MA 86-06 (VOL 1)
B101-444L LD69900MB 86-06 (VOL 11)

HAVE BOUNCE - F-15 Taxi Simulation Computer Program. User’s
Manual. (2 Volumes) W. R. Call and 1. Zvolanek. March 1986.
MD-Astro. (USAF/ESC)
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AD No. STAR No. DLSIE No. Agency No.
# 3-30

A124-603 83-27981

Hel icopter Performance Computer Programs. Final Report. David
Kobus and Steven Woods. January 30, 1982. USN/NADC.

# 3-31°*
86-23588 NASA-CR-166069
NAS 1.26:166069
TAO-33842
Improvements to the FATOLA Computer Program. Including Added
Actively Controlled Landing Gear Subroutines. Final Report. G.H.
Mall. April 1983. CSC. (NAS1-16078)

# 3-32
81-28084 NASA-CR-166129-VOL-1
81-28085 NASA-CR-166129~-VOL-2
81-28086 NASA-CR-166129-VOL-3

A Mathematical Model! for Vertical Attitude Takeoff and Landing
(VATOL) Afrcraft Simulation (VATLAS). Robert L. Fortenbaugh.
December 1980. LTV/Vought. (NASA; NAS2-10294)

VOL t: Model Description and Application. Final Report.

VOL 2: Model Equations and Base Alircraft Data.

VoL 3: User’s Manual for VATOL Simulation Program.

# 3-33*

LAR-12908
Mission Radius_and Maneuverability Characteristis of Fighter
Afrcraft. W. E. Foss. 1981. NASA-LRC.

# 3-34*
LD59026MA 85-20 (1)
LDS59026MB 84-60 (I1)
LD59026ME 86-35 (111)
LD59026MF 86-38 (1V)

MIREM - Mission Reliability Model. M. H. Veatch, et. al. December
1986. TASC. (USAF/AFSC-HRLB)
1: Intecrated Communications; Navigation and
identification Avionics: Impact Analysis,
Executive Summary
11 Logistics Engineering Analysis Techniques for Fault
Tolerant Avionics Systems
User’s Guide
Programmer’s Guide

o pme
1)

b P
< -
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# 3-35

A092-057 LD49001MA ESL-TR-80-32

Modal Analysis for Alfrcraft Response to Runway Surface Roughness.

June 1980. USAF/AFA. (USAF/ESC)

# 3-36*
LD44561MA 79-137-1 (1)
LD44561MB 79-295  (11)
LD44561MC 80-128 (I11)
LD44561MD 81-198 (1V)
LD4456 1 ME 81-121 (V)

Opportunistic Maintenance Engine Simulation. USAF/AFLC-MS.
(USAF /AFLC-P&P)

: OMENS 11 Model (June 1979)
Il: OMENS 11 (October 1979)
I11: OMENS 1V (May 1980)
IV: OMENS V (May 1981)
V: OMENS XXX (August 1981)
# 3-37 '
Al162-119 LD68622MA 85-1089

Optimization of Tip Store Modeling. March 1985. U/Okla.
(USAF /OSR)

# 3-38

A031-489 LD38135MA JTCG/AS-74-V-011
Preliminary Study of Computer Modeling of the Dynamic Fuel
Conditions in Weapon System Vulnerability Analysis. September
1976. A.T. Kearney, Inc. (USN/NASC)

# 3-39*
80-17069 RAE-TR-79008
BR68659
SESAME: A System of Equations for the Simulatfon of Aircraft in a
Modular Environment. B.N. Tomlinson. January 1979. RAE.

# 3-40
A109-861 82-20179 NADC-81259-60

A Short Takeoff Performance Computer Program. Final Report.
David Bruce Kobus. USN/NADC.
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AD No. STAR No. DLSIE No. Agency No.
# 3-41*
84-28759 CFD/84/4
Simylation of Vehigle Aerodynamics By Means of a General-Purpose
Computer Program. 0. Brian Spalding. May 1984. U/ICST.
# 3-42
A040-803 LD39808MA SR10-77-1
Single Rotor Design and Performance Estimation Programs. Vol. 1I:
Methodology. June 1977. USA/ASC-ARTA. (USA/ASC)
# 3-43
A175-369 87-19400 STI-TR-1208~1

AFWAL-TR-86-3050
STOL Handling Qualities Criteria for Precision Landings, Final
Report. Roger H. Hoh and David G. Mitchell. November 1986. STI.
(USAF /AFWAL; F33615-83-C-3606)

# 3-44°
STRAT_SPLASH. RR. (USAF/ACOS-SA)

# 3-45*

A059-730 LD43492MA FAA-RD-78-29 (1)
A059-689 LD43492MB FAA-RD-78-29 (11)
AO059-537 L.D43492MC FAA-RD-78-29 (I11)
A059-538 LD43492MD FAA-RD-78-29 (1V-1)
A059-539 LD43492ME FAA-RD-78-29 (1Vv-2)
A059-540 LD43492MF FAA-RD-78-29 (V)

Structural Area Inspection Frequency Evaluation (SAIFE). April
1978. TECHINC. (FAA/SRDS)
vOoL 1I: Executive Summary.
VoL 1] Description and Simulation Logic.
VOL [11: Documentation Input, Inspection Survey, and MRR
Data
voL 1v: Software Documentation and User‘s Manual:
Book I - Initfal Program.
Book 2 - Modified Program.
VOL V: Results and Model Demonstration

-t se
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Entry No.
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# 3-46*
JAC RANGER. 1978. USAF/ACOS-SA.
VoL I: Analyst’s Manual
VoL I1: User’s Manual and Program Description
VOL 111l: Source Listing and Flow Charts
# 3-47
8094-967L LD68271MA 85-A-2

UH-60 Black Hawk Engineering Simulation Model! Validation and
Proposed Modifications. July 1985. Sikorsky. (USA/ASC)

# 3-48*
COSMIC M87-10317

VALT: VTOL Approach and Landing Technology Simulation Program.
A. J. Ostroff. (NASA-LRC)

# 3-49*%

A088-833 80-33401 NASA-CR-163639
DB8-0375-VOL-6-REV-3

VASCOMP 1. The V/STOL Alircraft Sizing and Performance Computer

Program. Vol. 6: User’s Manual, Revision 3. Final Report.

Allen H., Schoen et al. May 1980. Boeing-Vertol. (NASA;

NAS2-6107; N62269-79-C-0706) :

# 3-50

79-13026 NASA-CR-145070
Vehicle Design Evaluation Program (VDEP). A Computer Program for
Weight Sizing, Economic, Performance, and Mission Analysis of
Fuel-Conservative Aircraft, Multi-Bodied Aircraft and Large Cargo
Aircraft Using Both JP and Alternative Fuels. B.H. Oman. January
1977. GD-Convair. (NASA; NAS1-13285)

# 3-51
B100-203L LD69298MA 84-390

Vehicle Inelastic Bending Response Analysis (VIBRA-12). User’s
Manual and Documentation. October 1984. KAMAN-Avidyne. (DNA)
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AD No. STAR No. DLSIE No. Agency No.

# 3-52

AO66-172 79-23954 R-2-32000/8R-41672-V1
NADC~77123-30-VOL~1

AQ66-173 79-23955 R~-2-32000/8R-51672-V2
NADC-77123-30-VOL -2

VOLAR: A Digital Computer Program for Simulating VSTOL Afrcraft

From 11 _Shi Final Report. Julian

Wolkovitch and B. B. Brassell. December 1978. LTV/Vought-Astro
(USN/NADC; N62269-77-R-0389)

VoL I: Program Description.

VOL. 11: Appendices.

# 3-53

752-559 205-NOR-72-9-VOL -3
AFFDL-TR-72-2L~VOL-3

V/STOL Aircraft Prediction Methods Investigation. Vol. I11.

Manual for Computer Programs. P. Wooler et al. Northrop-AC.

(USAF /AFWAL-FDL; F33615-69-C-1602)
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# 4-01"
A179-514 LD72659MA 86-D-8
Alrcraft Availability Model (AAM): Afrcraft Readiness under

Budget Constraint, Its Relationship with Logistics Resources; the
Spare Parts Component. A Model for the Portuguese Afr Force.
Thesis. December 1986. USAF/AFIT.

# 4-02*

A132-927 84-14115 LD55857MA LMI-AF201

The Aircraft Availability Model (AAM): Conceptual Framework and
Mathematics. T.J. Omalley. June 1983. LMI. (USAF/DCOS-S&aL; MDA
903-81-C-0166)

# 4-03*

LD56391MA
Alrcraft Avaflability Model (AAM): Incorporate Afrcraft
Availibility Requirement Techniques into D041. June 1986.
USAF /AFLC-MS. (USAF/AFLC—-MM)

# 4-04*

LD55857MC AF601
Aircraft Avallability Model (AAM): Spares Funding Analysis
Technique. August 1987. LMI. (USAF/DCOS-S&L)

# 4-05

LD70848M
Aircraft Availability Maintenance Model. In Process Effort.
USAF /AFLC~P&P. (USAF/AFLC-MM)

# 4-06*
LD40436MA N0O0421-76-M-9778 (1)
LD40436MB N0O0421-76-M-9778 (I11)
Afrcraft Integrated Logistics Support Simutation Model. February
1977. GD-Western. (USN/NATC)
I: Functional Description Manual.
II: User’s Guide.
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# 4-07*
A087-516 80-31325 NTEC-77-D-0028-1

Alrcraft Maintenance Effective Simulation (AMES) Model. Final
Report. David Gold et al. Febuary 1980. XYZYX. (USN/NTEC;

N61339-77-D-0028)

# 4-08*

LD30614MA USAAMDL-TR-26A
Aircraft Reliability and Maintainabllity Simulation Model (ARMS):
Developme::t_Program. VOL [: Program Description. July 1975,
RAIL. (USA/ASC-MRDL)

# 4-09

TM-A-503-74-7
Alrcraft Station Keeping: A Computer Simulation Program for
Backup Evaluation. November 1974. USN/NASC.

# 4-10

A170-522 LD&8920MU CDRL-0014

Alr Force Integrated Readiness Measurement System (AFIRMS).
Transform and Model Descriptions (Final) - Change 1. September

1985. SOFTECH. (USAF/DCOS-P80; F49642-83-C-0022)

# 4-11

A167-149 86-31529 AFI1T/GOR/0S/85D-3

An _Analytical Methodology for Predicting Repair Time Distributions
of Advanced Technology Aircraft. M.S. Thesfis. Dennis C. Deftz.
December 1985. USAF/AFIT.

# 4-12*

LD34977MB
Analytic Methodology for System Evaluation and Control (AMSEC).
User’s Guide. September 1976. COBRO. (USA/ASC)

# 4-13
752-886 LD26940MG TR-72-20 (C)
752-887 LD26940MH TR-72-20 (D)

Automatic Inspection, Diagnostic and Prognostic Systems (AIDAPS):
Concept Formulation Study. September 1972. Northrop-EL. (USA/ASC)
Appendix C- AIDAPS Computer Models
Appendix D- Computer Output Data
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# 4-14
LD69TSSMA 166

Aviation Readiness Requirements Oriented to Weapon Replaceable
Assemblies: ARROW Model Evaluation. October 1986. USN/FMSO.

# 4-15

B113-857L NADC-87024-70
Aviation Resources, Readiness and Combat Sustainability. SPECTRUM
(Simulation Package for the Evaluation by Computer Techniques of
Readiness, Utiltzation, and Maintenance) System Documentation. J.
Perazza and G. Temkin. November 1986. USN/NADC.

# 4-16"

LD55813MA
Avionics Software Support Cost Model (ASSCM). User’s Manual.
October 1982. USAF/AFWAL.

# 4-17
LD32541MA ERR-FW-621
Base Depot Stockage Model. April 1975, GD-Fort Worth.

# 4-18
A109-330 LD51779MA 2-30101/0R-52376 (1)
A109-625 LD51779MB 2-30101/0R-52376 (11)

Baseline Relisbility Prediction Models. Development of Navy
Aircraft Reliability Prediction Models. February 1980.
LTV/Vought-Aero. (USN/NASC)

vOoL I: Executive Summary
voL I1: User’s Guide and Model Development
# 4-19
LD71081MA

Battalion Task Force Logistics Model (BATLOG) Using SIMSCRIPT
11.5. Thesis. May 1987. U/Clem.

# 4-20*

LD55515MA
Budget/Readiness Analysis Technique (BRAT). User’s Guide.
February 1984, USAF/AFLC-ALD. ,
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# 4-21
LD31167 (1)
LD31167MA (I1)
Carrier Alrcraft Integrated Requirement (CAIR) Simulation Model.
November 1975. USN/WESA. (USN/NASC)
1: User’s Reference Manual
I1: Programmer’s Reference Manual

# 4-22

LD57578MA
Combat Repair Parts Supply Model (COMRPS): Procedure for
Recommending Repair Parts Stockage for Combat PLL/ASL. March
1983. U/FIT. (USA/MATC-SAA)

# 4-23

LDE5458M
COSMO: Combat Operations Sustainability Model Development. H.
Frear. In Progress Effort. USA/CAA. (USA/OTEA)

# 4-24

LD31047
Cost Analysis of Maintenance Policies (COAHP) January 1971.
RCA/GCS. (USA/AMCC)

# 4-25

Al151-575 85-25255 IDA-M-14
ES00-700 IDA/HQ-84-28793
Cost-Estimating Relationships for Tactical Combat Aircraft.
Memorandum Report. J.W. Stahl et al. IDA. (MDA903-84-C-0031)
# 4-26*

. AFR173-13
CORE: User’s Guide for the Timeshare Computer Program
Implementation of the CORE Model. September 1981. OSD/CAIG.

# 4-27
i LD28966 RPT No.96
CV/CVA Inventory Management Simulation. January 1973. USN/FMSO.
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# 4-28

LD49923MA TR-XRS-80-3
D029 WRSK Model - Preliminary Evaluation. September 1980.
USAF /AFLC-P&P.

# 4-29

LD33579MA REPORT 4114
Development of a Computer Simulation Model for the Seaborne Mobile
Logistic System at the Amphibions Task Unit/Marine Amphibious Unit
(ATU/MAU) Level. December 1974. USN/SRDC. (USN/ONR)

# 4-30

A089-045 80-33405 AFHRL-TR-79-65
Digital Avionics Information System (DIAS). Life Cycle Cost
Impact Modeling System Reliability Maintainability and Cost Model
(RMCM). User’s Guide. Final Report. John C. Goclowski et al.
August 1980. DRC. (USAF/AFSC-HRLW; F:53615-75-C-5218)

# 4-31*

Al147-268 GLM-LSM/845-62
DYNA-METRIC. Applying the DYNA-METRIC Inventory Model for
Strateqic Airlift. Donald Stone and Michael Wright. 1985,
USAF/AFIT.

# 4-32*

LD67824M
DYNA-METRIC. Assessment Modeling with Limited Repair and
Transportation Capabilities. S. Lee. September 1987. U/KS.
(USAF /AFLC-P&P; F33600-86-C0398)

# 4-33*

LD49470MA R-2785-AF
DYNA-METRIC. Dynamic Multi-Echelon Technigue for Recoverable Item
Control. R. J. Hilestad. July 1982. Rand.

# 4-34*

A120-446 LD55758MA R-2785-AF
DYNA-METRIC. DOynamic Multi-Echelon Technique for Recoverable Item
Control. July 1982. Rand. (USAF/DCOS-RD8A)
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# 4-35*

LA67639MA N-2086-AF
DYNA-METRIC. Modeling the Demand for Spare Parts. Estimating the
Var{ance-to-Mean Ratio and Other Issues. May 1985. Rand.
(USAF /DCOS—~RD&A)

# 4-36*

LD72675MA
DYNA-METRIC. Using DYNA-METRIC to Compute War Readiness Spares
Kit Requirements. August 1987. USAF/AFLC.

# 4-37*
Al145-699 LD56407A RAND/R-2886-AF
The DYNA-METRIC Readiness Assessment Model. Motivation,

Capabliliities, and Use. R.A. Pyles. July 1984. Rand.
(USAF /DCOS~-RD8&A; F49620-82-C-0018)

# 4-38

A168-842 87-11687

A Dynamic Model for Airframe Cost Estimation. MS Thesis. Ronald
L. Brown. March 1986. USN/NPS.

# 4-39
393564 LD19418 INS STUDY No.20
Dynamic Programming Approach to the Optimization of Naval Aircraft

Rework and Replacement Policies. August 1968. CNA. (USN/ONR)

# 4-40

A133-077 84-14793 IS1-v-1768-02
Enhancement and Verification of Navy CASEE Model (Cal Year 1982
Task). Final Report. December 1982. ISI. (N60921-82-C-0010)

# 4-41

A020-307 LD35666MA R-7510

Engine Life Cycle Simulation Model (ELMSIM). Users Manual.
September 1975. USN/WSAO. (USN/NASC)
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# 4-42

A019-642 LD35617MA R-7511

Four Echelon Model (NAVMET) for Determining the Optimal Quantity
and Distribution of Navy Spare Aircraft Engfnes. December 1975.

U/Cor. (USN/WSAO)

# 4-43*

LD31175
General Operation and Logistics Simulation (GOALS): Detafled
Simulation of Military Afrcraft Operations. December 1970.
Boe ing-MASD.

# 4-44
A091-478 LD48868MA
Graphical Evaluation and Review Technique with Queueing (Q-GERT):

Analysis of Air Force Avionic Test Station Utilization Using
Q-GERT Modeling and Simulation. December 1979. U/AS.
(USAF /AFIT)

# 4-45*

LD57960
Incorporation of Readiness into Effectiveness Model ing Model
Improvement (IREM). Matthew Rosemblatt. January 1986.
USA/MATC-SAA,

# 4-46

LD11597 ERR-FW-498
Inventory Policy Model (IPM) MOD Il. June 1966. GD-Fort Worth.
{USAF /AFLC-ALCS)
# 4-47
B040-149 TR-79-3018

An Investigation of the Effects on Sortie Rate of Schedule,
Maintenance and Basing Using the Airbase Simulation Model. Final
Report. R.H. Rose et al. March 1979. A.T. Kearney, Inc.

(USAF /AFWAL; F33615-78-C-3018)

# 4-48

LD31107MA
ltem Nors/System Nors Model. April 1974. GD-Fort Worth.
(USAF /AFLC~-ALCS)
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# 4-49

Life Cycle Cost Analysis Program (LCCA) User’s Guide. July 1979.
TASC. (USAF/AFSC)

# 4-50
A082-273 LD47233MA
Life Cycle Cost FLEX Computer Model: Life Cycle Cost Guide for
Major Weapon Systems. November 1977. USN/WESA. (USN/ONAS)
# 4-51*
A083-759 LD18414MC AFMSMET 78-5.1 (1)
B046-758L LD18414MD AFMSMET 80-1 (1)
B046-374L - AFMSMET 80-2 (111)
B046-935L AFMSMET 80-3 (1Vv)
LCOM 11 Simuiation Software. October 1979 and March 1980.
USAF /AFLC.

I: User’s Reference Guide.

Il: Programmer’s Reference Guide.

IIl:s Program Flow Charts.

1V: Program Source Code.
# 4-52*%
Al127-538 83-32662 LD33938MF ASD-TR-82-5033

AFHRL-TR-74-97(2)

LCOM: Buflding and Operating the Logistics Composite Model for

New Weapon Systems. Eugene R. Richards, Jr. February 1983.
USAF /AFSC-ASD.

# 4-53*
A140-258 LD59684MA TR-82-20

LCOM: Models of Maintenance Resource Interaction. Wartime Suyrge.
July 1983, MD-Astro. (USAF/AFSC-HRLB)

# 4-54*
LD18414 RM-5544-PR
Logistics Composite Model. An Overall View. May 1968. Rand.

(USAF /DCOS-RD8&A)
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# 4-55*

LD18414A AFLC Report 70-1
Logistics Composite Model. User’s Reference Guide. January 1970.
USAF /AFLC.

# 4-56*

LD18414MB AFLC/ADDR Report 74-1
Logistics Composite Model. User’s Reference Guide Update.
November 1974, USAF/AFLC.
# 4-57*
A030-753 LD37957MA

Logistics Composite Model. Workbook. June 1976. R/M Systems.
(USAF /TEC; F29601-76-C-0019)

# 4-58*
LD33938MA AFHRL-TR-74-97 (1)
LD33938MB AFHRL-TR-74-97 (11)
LD33938MC AFHRL-TR-74-97 (I111)
LD33938MD AFHRL-TR-74-97 (1V)
LD33938ME AFHRL-TR-74-97 (V)

Logistics Composite Model: Simulating Maintenance Manning for New
Weapon_ Systems. December 1974. USAF/AFSC-HRLW.
(USAF /AFSC~-HRLB)
I: Maintenance Manpower Management During Weapon System
Development.

11: Building and Operating a Stmulation Model.
I111: Maintenance Data Analysis Programs.
IV: Data Base Management Programs.
V: Manpower Programs.
# 4-59*%
778-694 LD31681 WSAO-R-743

Logistics Composite Model (Navy Modified). Programmer’s Manuatl,
Volume 1. December 1973. CACI. (USN/WESA)

# 4-60*

A006-975 LD31681MB WSAO-R-7501
Logistics Composite Model (Navy Modified). User’s Manual.
November 1974. CACI. (USN/WESA)
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# 4-61
LD31101 KOS! Part 2

Logistic Support Cost Model (LSC). July 1969. USAF/AFLC-ALCN.
(USAF /AFLC-ALCS)

# 4-62
LD60141M
LOGRAM: Logistics Requirements Analysis Methodology. R.D.

Daugherity. March 1984, USA/LC.

# 4-63

LD31171
Maintenance Activities and Resources Simulation (MARS) Model.
Fourth Conference on Applications of Simulation, December 9-11,
1970. Boeling-Vertol.

# 4-64*
LD41452MA 80M/W-80-173-TR (1)
L041452MB BOM/W-80-192-TR (11
Maintenance Capability Attack Simulation (MACATAK) Model: A
Simulation Model to Analyze Maintenance Activities and
Degradation. March & May 1980. BDM. (USA/LC)
I: MACATAK User’s Manual .
I11: MACATAK Programmer’s Guide

)

# 4-65

LD72809MA
Maintenance Capability Simulation (MACSIM) Model. User’s Guide.
May 1987. USA/AMCS-0CS.

# 4-66

. LD67933M
Maintenance Personnel Requirements for Dispersed Combat
Operations. In Process Effort. UESI. (USAF/AFSC-HRLB)
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# 4-67
A069-886 LD45125MA R-2358/1-PARE (1)
AQ69-887 LD45125MB R-2358/2-PAs&E (11)

MANPOWER: A Model of Tactical Afrcraft Maintenance Personnel
Requirements. April 1979. Rand. (DOD/PASE)
VvOL 1I: Overview of Model Development and Application.
VOL I1: Technical Appendicies.

# 4-68*

LD54342MA (1)
A122-082 LDS4342MB TM-81-1 (I1)
Marine Operational V/STOL Environment Simutation (MOVES).

USN/WESA. (USN/NASC)
1: Executive Summary (June 1983)
11: Statistical Validation Report (June 1981)

# 4-69
LD32579MA LR-22624
LR-23105
Military/Commercial Transport Afircraft Simulation (MCTAS): P3-C
Operations, Maintenance, and Logistfics Resources Simulation Model
Description. June 1969. Lockheed-Aero.

# 4-70*%
LD59344MB LS831212-1 (1)
LD59344MA L5831212 (11)
Minf-DYNA-METRIC: Miniature DYNA-METRIC Model for the Z-100
Micro-Computer. July/August 1985. USAF/AFLC-LMC.
I: User’s Guide
Il1: Programmer’s Guide

# 4-71

LD59026MA 85-20
Mission Relfabtlfity Model (MIREM): Integrated Communication,
Navigation, and Identification Avionigcs. Impact Analysis.
Executive Summary. M.H. Veatch and J.C. McManus. October 1985,
TASC. (USAF/AFSC-HRLW)
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# 4-72
L59026MB 84-60
Mission Reliability Model (MIREM): Logistics Engineering Analysis
Techniques for Fault Tolerant Avionics Systems. M.H. Veatch et

al. November 1985. TASC. (USAF/AFSC-HRLW)

# 4-73

LD57956
Mobilization Simulation Model (MOBSIM). K. Schwarz. February
1986. USA/MATC-SA.

# 4-74
748-621 LD26623MC 73-7
Mode! to Consider Military Essentiality (MEM) in the Development

of Procurement Plans and Budgets for Recoverasble Components.
August 1974, LMI. (USAF/AFLC)

# 4-75

Al104~434 LD50933MA R-2601-AF

Model for Estimating Aircraft Cost of Ownership (MACO). New
Approach to Modeling the Cost of Ownership for Aircraft Systems.
August 1981. Rand. (USAF/DCOS-RD&A)

# 4-76
LD51192M

Modular Jet Engine Management Simulator (MJEMS). In Process
Effort. USAF/AFLC-MS.
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# 4-77*
B095-511L LD43642MA 76-123 PLAN
B031-967L LD43642MB 78-40 (VvOL 1)
B031-968L LD43642MC 78-40 (VOL I11)
B8097-980L LD43642MD 78-40 (VOL 111-1)
LD43642ME 78-40 (VOL !11-2)
B097-984L LD43642MF 78-40 (vOL 111-3)
LD43642MG 78-40 (VOL 1V)
LD43642MH 78-40 (VOL V)
8097-984L LD43642MJ 78-40 (VOL VI)
Modular Life Cycle Cost Model (MLCCM) for Advanced Aircraft
Systems. Grumman. (USAF/AFWAL)
PLAN: Phase I Study Plan (October 1976)
VoL I: Mhase 1l - Cost Methodology Development and
Acquisition (April 1978)
voL 11: Phase 11 - Master Control Program User’s Manual

(April 1978)
VOL III: Phase 111 - Master Control Program - User’s Manual

(June 1985)
vOL [V: Phase 111 - Data Reference Document
VOL V: Phase 11l - Data Base Update/Maintenance/Refinement
‘ - Expanded 08S Version (June 1985)
voL VIi: Data Base Update/Maintenance/Refinement - User’s

Manua! (June 1985)

# 4-78*%

Multi-Base Sortie Generation Model. 1985. USAF/ACOS-SA.
# 4-79

A160-898 LD65851MA 85-140D

Multi-Echelon System Model: Strategic Options in Logistics
Systems. Thesis. September 1985. U/NC. (USAF/FIT)

# 4-80*

LD19700MA RM-5882-PR
Multi-Echelon Technique for Recoverable item Control (METRIC).
Description of the Computer Program. March 1969. RAND.
(USAF /DCOS-RD&A)

# 4-81

LD19355 RM-5826-PR
Multi-Indenture Evaluator (MINE). December 1968. Rand.
(USAF /DCOS-RD8&A)




Jordan and Associates AF88-092 Phase 1
B81BL I OGRAPHY

Entry No.
AD No. STAR No. DLSIE No. Agency No.
# 4-82
LD49453MA CNS-1171
Multi-ltem Multi-Echelon (MIME) Inventory Model for Lemps MK JI1!l.

Logistic Support of LAMPS MK [1]1 (Secret Document). September
1983. CNA. (USN/CNO)

# 4-83%
LD31119 AFLCP 7-13

Multi-Item, Multi-Echelon, Multi-Indenture Inventory Model
{(MOD-METRIC). September 1973. AFLC. (USAF/AFLC-ALD)

# 4-84

LD69162MA
Multiple Repairable Equipment and Logistic (MREAL 1): Optimal
Design, Procurement and Support. May 1986. U/VPI.

# 4-85%
A073-036 LD45289MA R-2402/1-PA&E VOL-1
A073-037 LD45289MB R-2402/2-PA&E VOL-11

NAVMAN: A Model for Estimating Maintenance Personnel Requirements
for Navy Aircraft. June 1979. Rand. (DOD//PA&E)

VoL I: Model! Development and Application.

VOL Il: Technical Appendicies.

# 4-86

LD24480 OA TECH MEMO No. 10
NETREM: A Net Reqguirements Estimation Model. March 1970.
USAF /AFLC-MS. (USAF/AFLC)

# 4-87
LD32742MA LR-22624
LR-23105

Operations, Maintenance, and Logigtics Resource Simulation (OMLRS)
Model. July 1969. Lockheed-Aero. (DOD/OSN)

# 4-88*%

LD62100MA TP-84-11
Partial Substitution and Other Modifications to the PARCOM Model.
Walter J. Bauman. November 1984. USA/CAA. (USA/DCOS-LOG)
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# 4-89*
LD62100MB D-84-10 (1)
LD62100MC D-84-15 (I11)

Parts Requirements and Cost Model (PARCOM) Documentations.
October 1984. USA/CAA.

| User’s Guide

Il Functional Description

# 4-90*

LD62100MD D-85-2 (1)

LD62100ME D-85-3 (Il)
Parts Requirements and Cost Model (PARCOM) Extended Model. March
1985. USA/CAA.

I: User‘’s Gulide
Il1: Functional Description
# 4-91*
LD16497 RM-4659-PR-1
LD164978B RM-4661-PR-111
LD16497C RM-4662-PR-1V

Planned Logistics Analysis and Evaluation Technique - PLANET.
April and July 1967. Rand. (USAF/DCOS-RD8A)

: Avallability and Base Cadre Simulator
I11: Depot Transportation Simulator
1V: Depot Repair and Overhaul Simulator.
# 4-92*%
A183-183 87-29405 LD55857MB LMI-AF601IR2

Prototype Aircraft Sustainability Model (ASM). F. Slay and R. M.
King. March 1987. LMI. (USAF/DCOS-S&L; MDA903-85-C-0139)

# 4-93

LD52383MA
Readiness Improvement Identification Mode! II (RIIM I1). User’s
Manual. January 1982. Rail. (USN/SSC-NALC; NO0C42!-81-C-0180)
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# 4-94

A056~530 LD42841 MA TR-78-2(1)
A068-826 LD42841MB TR=-78-2(11)

Reliability and Maintainablility (R&M) Model: Digital Avionics
Information System (DAIS). April 1978. DRC. (USAF/AFSC-HRLB)
VoL 1: Model Description
VOL Il: User’s Guide

# 4-95
A017-760 LD35230MA USAASC-TR-75-27 (1)
A017-761 LD35230MB USAASC-TR-75-28 (I1)

Reliability and Maintainablility Simulator Cost Model (RMS). July
and September 1975. TECHINC. (USA/ASC)
I: Development of RMS Cost Model and Demonstration of
Alternative OH-58 Maintenance Scenarios.
IT: User’s Manual.

# 4-96*%

LDO7180MA RM-4077-PR
SAMSOM: Support-Avalilability Multi-System Operations Model.
June 1964. Rand. (USAF/DCOS-RD&A)

# 4-97*
LDO7180MB RM-4923-PR (1)
LDO7180MC RM-5235-PR (I1)
SAMSOM 1. November 1967. Rand. (USAF /DCOS-RD&A)
I: User’s Manual
11t Programmer’s Guide
# 4-98
LD31098

Seaborne Mobile Logistic System Simulation (SMLS) Model. February
1973. USN/SRDC. (USN/CMC)

# 4-99*%

LD46091MA TR 80-2
SESAME: Selective Stockage for Avallability, Multiechelon:
Mathematics. February 1980. USA/MATC-SAP. (USA/MATC)
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# 4-100*
LD18635MA R-ED-24465

SIMLOG Theory and Applications. March 1973. Honeywell.

# 4-101

Al167-146 LD69506MA GOR/0S/85D-13
Simulation Model for Determining the Effect of Reliability and
Maintainability on Maintenance Manpower Requirements and Mission
Capabilities. M.S. Thesis. C. Ebeling and M. Lewellen. December
1985. USAF/AFIT.

# 4-102

A141-106 84-28762 AFIT/GST/0S/84M-12
A SLAM Airfield Model for Airlift Operations. M.S. Thesis. K.G.
Johnson. March 1984. USAF/AFIT.

# 4-103

LD70102MA 865-45
SLAM Simulation Model for Capability Assessment of Base Leve)
Refueling During Aircraft Surge Operations. Thesis. G.A. Loden.
September 1986. USAF/AFIT.

# 4-104
LD32749MA PROD SUPP RPT 447
Spares Kit Evaluator Model (SKEM). February 1968. MD.
# 4-105
A054-471 LD42267MA 928-51-5-1055

Spares Optimization Provisioning Model: Adaptation of a
Provisioning Model for General Purpose Use by the Aviation Supply
Office. May 1970. ARINC. (USN/SSC-NASO)

# 4-106
LD32751MA ERR-FW-789

Spares Requirements Evaluation Model (SPAREM). Mod. I1. December
1968. GD-Fort Worth.
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# 4-107
LD31105

Special Aircraft Engine Forecast (SAEF) Model. June 1972.
USAF /AFLC.

# 4-108
Al121-572 LD54343MA XRS-80-2

Stochastic Alrcraft Availability Sensitivity (SASSY) Model.
February 1980. USAF/AFLC-MS.

# 4-109
AFLCR 400-49
System Availability Mode! (SAM). August 1983. USAF/AFLC.

# 4-110

LLD29521 TR-MMER/RM-73-121
System Cost Reliability Analysis Program (SCRAP). June 1973,
USAF /AFLC—-ALCO.

# 4-111

LD32746MA RM-6049-PR
System Support Cost Analysis Model (SCAM). November 1969. Rand.
(USAF /ACOS-SB8A)

# 4-112

LD19326MA NADC-SD-6904
Validated Aircraft Logistics Utilization Evaluation (VALUE 1V):
An Aircraft Simulation Model. January 1969. MM. (USN/NADC)

# 4-113

LD59004MA
VECTOR: An Analvytic Tool for Planning and Predicting Aircraft
Spares Support. July 1982. USAF/PACAF,

# 4-114

A121-030 LD54079MA

war Readiness Spares Kit Model. Development of a War Readiness
Spares Kit Model and Solution Technique. December 1980. U/0OkS.

(USAF/AFLC; 33600-80-C-0423)
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# 5-01
A077-688L LD67866A NA-86-1120

Advanced Technology Transport V/STOL Configuration/Technology
Assessment. John C. Ford. February 1986. Rockwell-LA.

(DOD/DARPA; DAAHO1-85-C-A-23)

# 5-02
767-946 LD29473 CRC-225
Alrcraft Force Projection Model (AFPM). Vol. | - User’s Guide.

March 1973. CNA. (USN/ONR)

# 5-03
LD19722MA RM-5385-PR
Aircrew Ratio Studies. September 1967. (USAF /DCOS-RD&A)

# 5-04

LD19722MB RM-5843-PR
Afrcrew Ratio Studies: A Continuation. December 1968. Rand.
(USAF /DCOS-RD&A)

# 5-05
84-26715 PB84-171552
DOT/FAA/PM-84/S
FAA-DF-84-00!A
Airfield Delay Simulation Model (ADSIM) User’s Guide. Helen Monk
& Robert Holladay. January 1984, (FAA/PEMS)

# 5-06

71-24869 NASA-CR-118315
Airspace Utilization Mode! For V/STOL Terminal Operations. D. A.
DeMaio. January 1971. U/MIT. (NASA; NAS12-2081; NGR-22-009-010)

# 5-07*

A148-559 LD62168MA TR-3i-83
American Canadian Australian British Urban Game (ACABUG): An
Overview. October 1983. USA/TRADOC-SA. (USA/TRADOC)
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# 5-08

B106-337 LD71650MD 86-78

Automated Dispersal Analysis Model (ADAM): FY85 PACOM Theater
Nuclear Force Improvement Study. February 1986. SAl. (DNA)

# 5-09
A139-264 84-23830 RADC-TR-83-223

C3l Modeling and Simulation. J. A. Mineo. September 1983.
USAF /RADC. (A. F. Project 4506)

# 5-10

A141-556 LD60142MA K-84-69U(R)

Carrier Air Strike and Attack Module (CASAM). April 1984. KAMAN.
(USN/ONR)

# 5-11

A131-055 LD56533MA NP555-83-013
Comprehensive Engine Management System IV: CEMS IV DAP Algorithm.
May 1983. NPS. (USAF/AFLC-ALCS)

# 5-12

Al118-567 83-12895 RADC-TR-82-148
Computer Aided Mission Planning System (CAMPS). D. Bailey, et al.
June 1982. COMARCO. (A. F. Project 2315; F30602-79-C-0230)

# 5-13

A030-288 LD37136MA

Computer Assisted Method for Determining LogAir Route Structures.
June 1976. USAF/AFIT.

# 5-14*

054-948 LOD42660MA TR-78-15
Computer Simulation of Aircrew of Management Policies. April
1978. USAF /AFSC.

# 5-15

A173-341 LD70720MA 85-075

CREW CHIEF; Computer—~Aided Design Models to Support Ergonomics. -
December 1985. USAF/AAMRL. .
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B1BL IOGRAPHY
Entry No.
AD_No. STAR No. DLSIE No. Agency No.
# 5-16
A085-394 LD47997MA N-1489-AF

Decision Oriented Schedul ing System (DOSS). Rule—-Based Model ing

as an Analysis Tool: Implications for Resource Allocation within
the Strategfc Air Command. April 1980. Rand. (USAF/DCOS-~RD&A)

# 5-17

A040-165 LD39802MA TD-CR-77-1

Diffuse Sphere Model: Data Collection and Modeling of In-Flight
Intrinsic Contrasts of Aircraft. May 1977. Calspan. (USA/MC)

# S5-18*%

A184-757 88-12293 RADC-TR-87-103

ERIC: An Object-Oriented Simulation Language. Michael L. Hilton.
June 1987. USAF/RADC.

# 5-19*%
LD46709MA XRS-79-138-3 (1]
LLD46709MB XRS-79-138-3A (1
Fleet Forecasting Model. September 1981. USAF/AFLC-MS.
I: Model Description
I1: Output Displays

)
I)

# 5-20

A081-922 80-24301 Rand/R-2397-PA/E
ISBN-0-8330-0166-3
LC-79-22274

Future V/STOL Airplanes: Guidelines and Techniques for
Acquisition Program Analysis and Evaluation. Executive Summary.
J. R. Nelson, et al. Rand. (MDA903-77-C-0107)

# 5-21

Al162-179 LDE68623MA

Generalized Approach to Air Defense Combat Modeling. M. S.
Thesis. C. K. Cho & Y. |I. Lee. September 1985. USN/NPS.

# 5-22*
A156-905 LD67942MA 85-377
Hierarchical Planner (HPLAN): Generation of Flight Ptans Using

Hierarchical Planning. March 1985. U/WS. (USAF/AFIT)
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Entry No.
AD No. STAR No. DLSIE No. Agency No.
# 5-23*
LD65276

High Reliability (Hi-Rel) Fighter Concept Investigation. Robert
E. Mattes. January 1988. MD. (USAF/AFSC-ASD)

# 5-24
LD41249MA R2057/t1-PR (1)
LD41249MB R2057/2-PR (11)
LD41249MC R-2211-AF (111)
Image Correlation. RAND. (USAF/DCOS-RD&A)
| I Part I - Simulation and Analysis (November 1976)
I1: Part Il - Theoretical Basis (November 1976)
IIl: Estimation Techniques and Other Work (September 1977)
# 5-25*
A151-956 85-27548 AFIT/GOR/0S/84D-12

An _Interactive Computer Package for Use with Simulation Models
which Performs Multidimensional Sensitivity Analysis by Employing
the Techniques of Response Surface Methodology. M. S. Thesis. K.

. J. Sparrow. December 1984. USAF/AFIT.
# 5-26
B106-299L LD71407A 86-5008 (VOL I)
B106-300) LD71407B 86-5008 (vOL I1)
B106-301L LD71407D 86-5008 (VOL 1V)

Intratheater Airlift Job Definition Study for Twenty—-First Century

European Theater. R. Gregg, et al. August 1986. SAIl.
(USAF /AFSC~ASD; F33615-82-C-0120)

VoL 1I: Study P an

VOL Il: Annexes A-G

VOL 1V: Executive Summary

# 5-27
Introduction to Simulation_and Siam. A. A. B. Pritsker. Systems
Publishing Corporation and Halstead Press, N. Y., 1986.

# 5-28
A035-753 LD38948MA GOR/SM/76D-7
Joint Test Force Simulatfon. Thesis. December 1976. USAF/AFIT.
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Entry No.

AD No. STAR No. OLSIE No. Agency No.

# 5-29

A168-846 LD68532MA CT-85/10

Krash 85: Input/Output Format. User’s Guide. March 1986.
Lockheed-Burbank. (FAA/TECH)

# 5-30*
A180-482 LD72906A 87TM-7
A _Methodology for Evaluating Intra-Theater Aiflift Options and the

Bed—-Down Decision (FLEETLIFT). Thesis. M. K. Hathaway. March
1987. USAF/AFIT.

# 5-31*

B107-487 LD71813A 86-3078

A Methodology for Operational Performance Evaluation of an
Alrcraft in a Tactical Environment. Robert M. Beaton & Milton B.

Adams. April 1986. U/MIT. (USAF/AFWAL; F33615-82-K-3610)

# 5-32

A162-880 LD68274MA 85-145
LD68274MB
LD68274MC

Models of Operator Performance in Air Defense Systems (MOPADS).
Final Report. November 1984. Pritsker & Associates, Inc.
(USA/R1)

# 5-33
88-12962 DE88-000675
LBL-21522
A Network Definftion and Solution of Simulation Problems. J. L.
Anderson. September 1987. U/CALBERK. (DE-AC03-765F-00098)

# 5-34

A092-834 LD49007MA SAM-TR-80-35
Queueing Network Approach to a Crew Scheduling Probliem. September
1980. USAF/AFSC.

# 5-35+
A159-821 86-18010 RAND/R-3274-NA
The Rand-ABEL Programing Language: History, Rationale and Design.

N. Shapiro, et al. August 1985. Rand. (MDA903-85-C0030)
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B1BL IOGRAPHY
Entry No.
AD No. STAR No. DLSIE No. Agency No.
# 5-36

Sclentific and Technical Aerospace Reports. NASA. Vols 17 - 26.

# 5-37
B104-832L LD69222MA CRC-542

orti neration Model for Carrijer Afircraft
(MUIR). W. R. Nunn. April 1986. CNA. (USN/ONR)

# 5-38*

A101-139 LDS50479MA GST/0S/81M-7
Strategic Airlift: US to Europe. M.S. Thesis. March 1981.
USAF /AFIT.

# 5-39*

LD33311MA
JAC SELECTOR; Program Documentation and User‘’s Manual. July
1974, (USAF/ACOS-S8&A)

# 5-40*

GST/0S/82M-9
A User Defined Slam Airfield Model Designed for Experimentation
and Analysis. Thesis. R. Mann & B. Shook. 1982. USAF/AFIT.

4 5-41

AD19-125 LD35437MA ESD-TR-75-301 VOL 1
MTR-3067

A019-126 LD35437MB ESD-TR-75-301 VOL 11
MTR-3067

A019-127 LD35437MC ESD-TR-75-301 VOL 111
MTR-3067

A019-128 LD35437MD ESD-TR-75-301 VOL 1V
MTR-3067

Vehicle Integrated Management System (VIMS): On Line Vehicle

Maintenance Data Management. December 1975. MITRE.
{USAF /AFSC-ESD)

VoL 1: Summary

VOL I1: Model System Specification and Test Results

VOL 111: Model System Software and Data Base Documentation
vOoL Iv: Prototype Development Planning
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Entry No.

AD No. STAR No. DLSIE No. _Agency No.

# 5-42*

A175-379 87-19347 AFWAL-TR-86-3071

V/STOL Concepts and Developed Alrcraft. VOL |l: A Historical
Report (1940-1986). Final Report. Bernard Lindenbaum. June 26,

1986. UESI. (F33615-83-C-3000)

# 5-43*
A085-486

LD48358MA TN-80/002

Wind Factor Simulation Model (WFSM): User‘’s Manual. April 1980.

USAF /ETAC.
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B18L I0GRAPHY
Entry No.
AD No. STAR No. DLSIE No. Agency No.
# 6-01"
B096-264L LD66719A 85-3009

Alrcraft Survivability Model Repository. Keith J. Maxwell, et.
al. May 1985. BDM. (USAF/AFWAL-FIAA; F33615-82-C3028)

# 6-02*%
A040-484 LD39801MA

Air—-Ground Engagement Models Review. March 1973. USA/MSSA.
(USA/MD).

# 6-03*

Al152-146 LD63216MA

Analysis of Three Avcal Inventory Models Usfng the TIGER
Simulation Model. Thesis. September 1984. USN/NPS.

# 6-04*
LD43794MA R-2287-AF

Appraisal of Models Used in Life Cycle Cost Estimation for USAF
Aircraft Systems. October 1978. Rand. (USAF/DCOS-RD&A)

# 6-05*%
87-29498 "NASA-TMB86804
H-1358
NAS 1.15:86804
Bibliography for Aircraft Parameter Estimation. Kenneth W. l1iff
& Richard E. Maine. October 1986. NASA-Ames.

# 6-06*

A169-472

Catalog of Wargaming and Military Simulation Models. LCOL J. A.
Guirreri. May 1986. DOD/JCS-JAD.

# 6-07*%

B028-731L LD42012MA 0880-78

Combined Logistics Model: Concept and Identification Phase. May
1978. USAF/ACSC.
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’ B1BL 10GRAPHY
Entry No.
AD No. STAR No. _DLSIE No. Agency No.
# 6-08*
A058-707 79-13386 DTNSRDC-78/070

A Comparison of Analytic and Simulation Reliability and
Maintainability (R/M) Prediction Methods. Final Report. Michael

Gray. August 1978. USN/SRDC.

# 6-09*

A135-002 LD56710MA LSSR-95-83

A Comparison of Capability Assessment Using the LOGRAM and
DYNA-METRIC Computer Models. M.S. Thesis. Daniel P. Sproull.
September 1983. USAF/AFIT.

# 6-10*"

LD69517A
Compendium of Operations Research and Economic Analysis Studies.
C. M. Ridgeway. September 1986. DOD/DLA.

# 6-11*

‘ A076-210

Computer Models Used by the Assistant Chief of Staff Studies and
Analyses. August 1979. (USAF/ACOS-SA)

# 6-12

A162-179 LD68623MA

Generalized Approach to Air Defense Combat Modeling. Thesis.
C. K. Cho & Y. I. Lee. September 1985. USN/NPS.

# 6-13*

A170-611 87-14018 AFHRL-TP-85-47
Mathematical and Statistical Software Index. Interim Report.
W. Albert & L. Whitehead. August 1986. USAF/AFSC-HRLB.

# 6-14

1.D58307MA SR-84-12
Parts Reguirements and Cost Model: Ajircraft Spare Stockage
Methodology (Aircraft Spaces) Study. April 1984. USA/CAA.
(USA/DCOS-LOG)
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Entry No.
AD No. STAR No. DLSIE No. Agency No.
# 6-15*
A159-344 LDE5624MA
) M 1s and Technigques C il b AFSC/ALT.

N. Reybrock 8 F. Kurtz. September 1984. USAF/AFSC.

# 6-16*%
B102-084 LD69523MA 86-2240
Study of Unclassified DOD Owned or Public Domain Computer Games

and Simulations and Their Applicability to the ACSC Associate
Programs Seminars. M. Schwalenberg. April 1986. USAF/ACSC.

# 6-17*

Al168-344 1.D59848MC 86-9

Survey of Models/Simulations at RADC. M. L. Denz. March 1986.
USAF /RADC.

# 6-18

LD62074A TP-84-12
Test of the DYNA-METRIC Aircraft Readiness and Sustainability
Assessment Model. Thomas Rose. November 1984. USA/CAA.

# 6-19

LD70415MA 865-54
Theater Simulation of Airbase Resources: Comparfison of the TSAR
Model to the LCOM Model. Thesis. D. R. Nobie. September 1986.
USAF /AFIT.

# 6-20*

A188-045 AFIT/GLM/LSM/875-15
The Theater Simulation of Airbase Resources and Logistics
Composite Models: A Comparison. Gregg A. Clark. September
1987. USAF/AFIT.

# 6-21

GST/0S/82M-15
Theater Warfare Programs at AFIT: An Instructional Aid. Anthony
Waisanen. 1982. USAF/AFIT
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B1BL IOGRAPHY
Entry No.
AD_No. STAR No. DLSIE No. Agency No.
# 6-22*
A167-719 86-31575

A _Trade-Off Study of Tilt Rotor Aircraft Versus Hel {copters Using
VASCOMP 2 and HESCOMP. M. S. Thesis. Thomas P. Walsh. March

1986. USN/NPS.

# 6-23*

LD58987A LY831030
TSAR/DYNA-METRIC Comparison. Doug Cochard, et al. March 1984.
USAF /AFSC-LMC.

# 6-24*

A029-869 LD37715MA AFOSR-TR-76-1011
Two Models for Optimal Allocation of Afrcraft Sorties. January
1974. U/GW. (USAF/OSR)
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SECTION 2

ANNOTATED B1BL 10GRAPHY

Some models were not given acronyms in the documentation of
the model. In that case, an acronym was created for the purpose
of this survey. Acronyms that are inclosed in ( ) are in this
category.

The Entry No(s) refer to the applicable documents {n the
General Bibliography.
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GLOBAL MODELS




Jordan and Agssocigtes

Acronym
ALBS
ATLAS
DETEC
FAST STICK
HACES
INBATIM
JTLS
MTOM
MULTIX
NAVMOD
OPTSA
SGM
SORTY30

TAC THUNDER

TAC WARRIOR

TRACE
TSAR

TWX

AF88-092 Phase |

Name
Air Land Battle Simulation
A Tactical, Logistical, and Air Simulation

Defense Technology Evaluation Code

Hel icopter Air Combat Effectiveness Simulation
Integrated Battlefield Interactive Model

Joint Theater Level Simulation

Mission Trade-off Methodology

Multiple Impact Examinatfon

Navy Model

Optimal Sortie Allocation

Sortie Generation Model

Tactical Resources and Combat Effectiveness
Theater Simulation of Airbase Resources

Theater War Exercise
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

1

ALBS

Air Land Battle Simulation

To compare the effectiveness of different
doctrines, weapons, C2 systems, and rules of
engagement.

iI-1
Fortran and C language; VAX/780

ALBS is a8 deterministic model of Alir-Land Battle
2000 concepts that may be played in several modes:
- One player versus the computerized opponent
- One player assisted by computerized expert
advice against the computerized opponent
- Two players with or without computerized
expert advice.

The model will simulate engagements up to division
on division sized units and down to battalion task
forces, one 100 x 100 km region at a time., At
present, only weapons data for NATO versus Warsaw
Pact is included.

Expert knowledge regarding friendly and enemy
capabilities and intentions is input into a
readable, traceable, and modifiable knowledge base.
Unit orders are expressed in a hierarchy of goals
and subgoals. Candidate unit deployments, control
measures and maneuvers are input via a digitizer or
directly from SITREP. Topographical data are
derived from the DMA elevation and feature data
base or from digitized tactical maps. Weapons
effects data also are entered.

Output includes: animated maneuvers, bar charts,
statistics, raw data, and friendly and enemy
measures of effectiveness based on degree of
fulfiliment of mission specific goals and subgoals.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

1
ATLAS
A Tactical, Logistical, and Air Simulation

To simulate conventional theater level combat
operations over an extended period.

1-2
Fortran; UNIVAC 1100 series

ATLAS is a two-sided, deterministic model {nvolving
land and air forces. It was primarily designed to

consider division level ground forces and aircraft

by mission. The model may be manipulated, however,
to consider units down to the brigade or battalion

level. '

The model considers combat operations by "sector."
Each sector is desfgned to represent a corps level
force. Up to 10 sectors (corps) can be simulated
fn a representation of theater level combat. Time
is treated in increments of 24 hours.

The daily movement of a FEBA is developed as s
function of firepower, terrain, posture, residual
personnel strengths, and logistic support. The
model considers the schedul ing of reinforcements
and logistic capability of lines of communication.

Battle assessments are dependent on the ratios of
the opposing forces computed from firepower scores.
Index of Combat Effectiveness (ICE) values are
modified by casualties or lack of supplies to form
a net ICE. Weapon firepower effects are treated as
linearly additive with no adjustment for training,
morale, combined arms, or command and contrcl.

Input includes environmental data; ground forces;
supply requirements and their constraints; and
performance, vulnerability, and other data on
aircraft, airbases, and SAM sites.

Output consists of computer printout of the daily
status of forces, specific days or submodels, or a
comprehensive theater summary. The results are
expressed as average expected values, derived
deterministically.




—
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CATEGORY : 1

ACRONYM: DETEC

NAME : DEfense Technology Evaluation Code

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

To assess the potential of a realistically diverse
assortment of strategic defensive and offensive
assets deployed on all sides Iin a possible global
conflict.

1-3
Fortran; CRAY-X

DETEC is an automated, discrete object simulation.
All combatants may have defensive and offensive
assets, each of which may have a separate modular
representation at several levels of fidelity.

The one-on-one engagement modules are statistically
processed based upon accurate physics models.
Countermeasures are explicitly included.

Stresses on the operating environment include both
natural (sun, moon, storms) and battle-driven
(jamming, weapon, nuclear) effects. Time evolution
and time priority conflicts are included, as are
the time delays for communication and computation.

Battle management options include local, global,
and mixed algorithms. Possible real-time battle
management schemes, including possible applications
of artificial intelligence techniques. may be
evaluated in the context of complete engagements.

The model features terminal-based, menu-driven
fnput of all technical, order-of-battle, policy,
and scenario parameters. A modular structure
allows outside participation in the development and
verification of code modules.

Separate terminal-based graphical routines provide
output of analyzed data as specified by users. The
computing network environment provides hardcopy,
movie fFilm, and microfiche of any output desired.
Very large files may be maintained online for
restart or for subsequent analysis.

DETEC is a very large program requiring several
milliion words of storage., It was written for CRAY
computer.
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‘ CATEGORY : 1

ACRONYM: FAST STICK 11
NAME : FAST STICK 11!

PURPOSE : The Air Command and Staff College (ACSC) uses the
FAST STICK Il exercise with the General Purpose
Forces and Joint Operation Planning System phases
of military employment instruction. The exercise
} provides participarts with the opportunity to apply
‘ the concepts, roles, and missions of tactical air
forces through the use of notional forces. Also,
participants can apply quantitative techniques to
determine weapon effectiveness and select strike
flight composition to accomplish a desired damage
expectancy.

ENTRY No(s): 1-4
MODEL DATA: Fortran; Honeywell 6000 series

DESCRIPTION: FAST STICK 11 is computer—-assisted, theater air war
simulation. The exercise is set in a hypothetical
scenario in which U.S. military forces help defend
a friendly nation. FAST STICK Il simulates the

. first 72 hours of the air campaign conducted by
U.S. Air Forces.

Exercise participants function as members of the
plans and operations branch of a Tactical Air
Control Center. Participants plan and conduct
tactical reconnaissance and strike missions based
upon their concepts of operations and target
priorities.

The FAST STICK Il model simulates a complete
mission sortie from take off to landing. Flights
can be refueled on ingress and egress. All recce
and strike sorties are subject to area and point
defenses, such as fnterceptors, AA, and SAMs.

Notional aircraft types include Fighter, Attack,
Recce, Wild Weasel, and Electronic Warfare. Strike
and recce afrcraft have a multiple pass or multiple
target capabflity. Fighter aircraft may be used in
strike, CAP or Air Defense roles. EW and Wild
Weasel aircraft may be used in their normal roles
fn order to decrease strike aircraft attrition.
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ACRONYM:

DESCRIPTION:

fat AF88-092 Phase |
FAST STICK 11

(cont inued)

All afrcraft are subject to attrition by enemy
defenses. Tactical Air Requests are randomly
generated during the exercise to simulate immediate
close air support requests from ground combat
units. The response can be a diversion of an
airborne flight or scrambling alert alircraft.

Enemy counterattacks are randomly generated.
Counterattack defenses include both active and
passive measures. Afir defense alert aircraft may
be scrambled to engage enemy ajrcraft. Other in
commission aircraft may be vertically dispersed in
order to decrease attrition probabilities.

Maintenance functions are simulated by subjecting
all aircraft to an in commission check. Aircraft
are either in or out of commission for 8 hours or
out of commission for 24 hours.

The model includes weather parameters that affect
combat operations. Weather forecasts, based on the
weather parameters in the model, have been prepared
for use during the exercise.

All necessary tables and matrices for probability
of damage, flight times, and aircraft weapons load
configuration are included in the exercise users’
manual. All necessary forms, charts, and maps are
included in the exercise package and examples of
their use have been included in the users’ manual.

The FAST STICK Il simulation can handle from 1 to
99 teams on a time-sharing system. The model
provides up to 40 flight call signs for each game
day’s flying. All flight scenario information is
immediately provided to the team via the computer
terminal. In addition, a batch print program
provides faculty instructors with a summary of the
team’s dally flying activities.




Jordan and Associate AF88-092 Phase 1

CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

i
HACES
Hel icopter Air Combat Effectiveness Simulation

To investigate the impact of flying qualities on
mission effectiveness.

1-06
Fortran

HACES is a Monte Carlo simulation model that has
the capability to assess the effects of helicopter
characteristics, numbers, tactics, and weapons on
the ability of a force to accomplish a specific
mission against a specified threat as a function of
realistic tactical factors.

A key feature of the program is the simulation of
micro-terrain features and the effects of those
features on detection, exposure, and masking for
nap-of-the—-earth flight.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

i AF88-092 Phase |
l

INBATIM
INtegrated BATtlefleld Interactive Model

To simulate conventional and chemical warfare at
the theater level.

1-28
Fortran;: IBM 4341

INBATIM is a deterministic computer model that
simulates conventional and chemical warfasre at the
theater level.

The mode! determines daily and cumulative losses of
ground weapons, alrcraft, and personnel based on
ground combat and air combat simulations involving
conventional and chemical attacks. FEBA movement
is a function of force ratio, terrain type, and the
condition of forces in the sector. Reserve forces
and supply consumption and movements are also
mode |l ed.

INBATIM is structured for future incorporation of a
tactical nuclear warfare submodel.

The model needs approximately 600 input variables
and arrays approximatliey 60,000 data entries. All
input data are uniquely fidentified for input into a
base case set of data files. Preprocessor programs
operating in time share mode are used for data
entry and for format and variable verification.
Most of the variables can be changed at specified
times to reflect varying combat conditions.

Output consists of a detailed report, daily
selected summary tables, selected summary reports,
and a record of input decisions implementation for
specified times.

Documentation consists of a system description
volume and a set of appendices containing detafled
information on input data files and variables.
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CATEGORY : l

ACRONYM: JTLS

NAME : Joint Theater Level Simulation

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

To assist planners in developing and evaluating
theater level operations plans.

1-7
Simscript 11.5; C language; fFortran; VAX 8600

JTLS consists of four interrelated programs: a
Start/Restart program, a Scenario Preparation
Program which builds a data base, a Combat Events
Program which is the warfare simulation mode!, and
a Model Interface Program which transmits user
orders to the Combat Events program.

The Combat Events Program is a two sided, event
stepped simulation with graphics capability. The
program features a heterogenous Lanchester equation
attrition model. Ground, tactical air, and naval
forces, and intelligence and logistic functions are
represented.

Inputs include terrain and weather data; model
parameters such as attrition coefficients; and
performance, capabilities and effectiveness data of
military equipment and units.

Output consists of current situation reports for
units; operations summaries; air status, air route
status, and logistics status reports for a force or
unit; and intelligence reports at the national,
strategic, and tactical level. A postprocessor is
available to assist users in analyzing output data
from the model.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

! AFGO-092 Phase |
1

MTOM
Mission Trade-Off Methodology

To evaluate the relative cost-effectiveness of
proposed alrcraft modifications for survivability
enhancement.

1-08

Fortran

The model calculates the life cycle costs (LCC)
associated with a group of aircraft necessary to
accomplish a prescribed mission. The fixed measure
of effectiveness for an air-to-ground mission is
the delivery of a required number of weapons on a
given number of targets in a given time. The model
determines the minimum number of infitial aircraft
required to accomplish the prescribed effectiveness
and their costs.

Interactions between the aircraft and various enemy
defenses are simulated by following a flight of
aircraft. Probabilistic calculations are made for
the attrition and the ability of the aircraft to
find the targets and deliver the weapons. Expected
value calculations are made for the ground turn
around cycle of the aircraft to determine the
sortie rate.

The costs include all afrcraft losses and damage
repairs as well as life cycle expenditures (RDTAE,
procurement, training, operations and maintenance).
Evaluations of S/V improvements are made by using
the model to compute the total missfion costs to
accomplish the prescribed mission.

The model can be used without considering costs to
calculate the effectiveness of an alircraft, or its
modification, for a gtven scenario. Parameters can
be varied easily so that sensitivity analysis and
investigation of the effects of uncertainties can
be performed. The model s modular and can be
extended or modified by additfion or replacement of
submodels.
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ACRONYM:

DESCRIPTION:
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MTOM

(cont inued)

Two major submodels comprise MTOM: the MTQO/E
(Mission Trade-Off/Effectiveness) model evalutes
the number of aircraft required initially to do a
fixed job and the MTO/C (Mission Trade-Off/Cost)
model calculates the LCC for the afrcraft.

Extensive use is made of probabilistic and expected
value calculations. Maintenance, damage repair and
ground turnaround are treated and their effects are
extrapoliated over time.

The model is structure for a fairly short war
(e.g., 30 days). Therefore, killed afrcraft are
not replaced until after the war.

The overall MTOM is structured so that for a given
alircraft type the MTO/E model is first applied and
then the MTO/C model. Thus, the MTOM model is a
fixed-effectiveness variable-cost model.

This approach makes the model direct and simple
since the number of aircraft lost in wartime are an
important contribution to the total cost, and the
number of aircraft lost is determined by the
attrition and tevel of effectiveness required. By
comparing the results for the standard aircraft
with those of each design alternative, cost
effectiveness evaluations can be obtained.

In one run, the model cycles through the various
aircraft configurations considered. The program
starts with the baseline or standard afircraft and
proceeds through the modification candidates; up to
nine candidates can be treated in one run.

The aircraft sortie surviability calculations are
made as a function of time along the flightpath.
The use of exponential survivability calculations
simplifies the model and 1imits the number of {nput
parameters. Supportive effects of a flight of
afrcraft flying together to the same general target
area are fincorporated.

The effects of multiple defensive weapons firing at
an aircraft are incorporated into the MTO/E model.
MTOM integrates PK for various aircraft flight
segments fnto an overall sortie survivabllity and
attrition catltculastion.




Jordan and Associates AF88-092 Phase |

ACRONYM:

DESCRIPTION:

MTOM
(cont inued)

The model treats enemy weapon mixes to which an
aircraft realistically may be exposed in almost any
mission. This permits examination of survivability
enhancement concepts and vulnerability implications
against the 1ighter enemy weapons imbedded in a
background of mixed enemy defenses.

Attrition can occur in one of two ways:

(1) based on input characteristics of enemy
defenses, the model calculates the attrition for
the alircraft sorties; or

(2) the model tunes the attack/defense
fnteractions to an input nominal attrition for the
baseline aircraft. The attrition for the modified
aircraft is calculated relative to that of the
basel ine.

The MTO/C model treats future costs of RDTS&E,
aircraft modification or acquisition, peacetime
operating cost and wartime operating cost. Thus,
the model calculates absolute dollars. Incremental
dollars associated with vulnerability improvements
can be found by taking the differences between the
costs for the basic aircraft and those for the
modified aircraft.

A discount option enables the user to obtain the
present value of future streams of money. For some
decisions, this presents a useful way of comparing
alternative courses of action.

Although the model can be used for any of several
possible missions, the primary emphasis is on air
to ground missions, particularly interdiction and
afr superiority (i.e., air base attack). With some
reinterpretation of certain events, recce, assault,
cargo, close air support, afr-to-air, and escort
missions can be modeled.

The model was developed in 1977.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

1
MULTIX
MULTiple Impact eXamination

To evaluate the consequences of operational,
environmental and technological options on the
sortie generation capability of various aircraft
types in a campaign environment.

1-05

1000 Basic Statements; 5-10 sec. run time; written
for the HP-9845 mini-computer.

MULTIX is a campaign model that was developed in
1986 by Northrop Afircraft Division for the Global
Tactical Presence study contract.

It is a8 deterministic model that allows the
fnvestigation of the effects of several parameter
on the sortie generation capability of an aircraft
in a campe gn scenario.

Parameters characterizing airbase capability are:
~Base operating time
-Fuel storage capacity
-Maintenance and repair facilities
~Runway length

Operational and environmental parameters are:
~-Length of flying day
-Fuel avajilability
-~Runway availability
~-Mission data (radius, loiter time)
-Attrition rate

Aircraft specific parameters are:
-Mission velocity
-Servicing time reguired
-Repair time required
-Relfability
-Mission fuel requirement
-Runway landing/take-off requirement
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ACRONYM:

DESRIPTION:

MULTIX
(cont inued)

The model is structured to fly a force of a
specific type of aircraft (modeied by the aircraft
specific parameters) from a specific airbase in a
fixed scenario that is specified by the user. It
computes sorties flown by the force on a day by day
basis, accounting for attrition, daily changes in
the conditions at the base, and daily variations in
the operational and environmental parameter.

A variety of circumstances can be itnvestigated by
varying one or more of the parameters. For
example, the impact of the presence or lack of fuel
replenishment capability at an operating base can
be examined by varying the fuel availability
parameter on a8 day to day basis as the scenario
progresses. Also, the effect of simultaneous
variations in several parameters can be assessed.

Input requirements are considerable, including both
aircraft, scenario, and system data. A separate
program allows the creation or modification of data
base sets.

Output is in the form of both hard data printouts
and graphs, as selected. The graphical outputs
show the daily sortie capability as a function of
the parameter(s) selected for investigation and the
total sorties generated over the campaign.

The model is not documented separately but is
referenced in the final report for the Global
Tactical Presence study.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

]
NAVMOD
NAVy MODe!

To evaluate the combat outcomes of Naval Force
interactions.

1-8
Fortran; 1BM 434}

NAVMOD is a aggregated, automated, deterministic
model of naval combat between two opposing forces.
One force can consist of aircraft carriers, escort
ships, other surface ships, submarines, sea based
attack and fighter aircraft, sea based land attack
cruise missiles,  and land based defensive alrcraft.
The other force can consist of surface ships and
associated aircraft, submarines, land based attack
and defensive aircraft, and ground defenses.

Command, control, communications, intelligence,
electronic warfare, and mine warfare are not
explicitly modeled. Numbers of types of aircraft
and surface platforms are limited, requiring the
aggregation of various types into one generic
capability. Logistic capability is not included in
the model.

The model requires that the the orders of battle
for both sides and the factors describing the
combat capabilities of all forces be entered.
Geographical considerations of the opposing forces
are not considered explicitly but may be included
implicitly by adjusting the combat factors as the
geography alters the capability of the weapons
platforms.

The output reports the status of forces after each
combat interaction, giving the expected value of
the number of platforms remaining at full strength.
A summary report gives the expected results after
each time period.




CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

1
OPTSA
OPTimal Sortie Allocation

To compute allocations of general purpose aircraft
to combat air support, afrbase attack, and
intercept missions.

1-10 and 1-11

2,500 Fortran Statements; 50 sec. run time;
CDC~-6400 computer.

OPTSA determines percentage assignments of general
purpose afrcraft to missfons by period, where
assessments of occurrences during the war are
performed for certain numbers of days within each
period.

The overall model is a zero-sum, two person
sequential game, with simultaneous moves each day.

The solution to the game provides strategies for
choosing asignments from lists of aircraft to
optimize a desired measure of effectiveness. A
chofce of aircraft allocation is made by each side
from its list of assignments at the beginning of
each period. The choice may be made in a
randomized manner and can depend on what choice
each side has made in previous periods. Once an
assignment is chosen, it must be played all the
days in the period.

Input data consists of the number of types of
divisions (up to 3 per side) and the number of
types of aircraft. Up to three war periods of no
more than 90 days may be specified.

Output includes a print out of finput data, step
results as events occur (such as losses, detection
and kill parameters, etc.), and a daily summary.

Documentation of the mode! is in three volumes:
1: Methodclogy
2: Computer Program Documentation
3: The OPTSA Print-Run Program

This model was developed in 1975.




ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:
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1
SGM
Sortie Generation Model

To relate aircraft spares and maintenance manpower
levels to the maximal sortie generation capabfility
of tactical air forces over time.

1-12

15,000 FORTRAN statements; 8 CPU minutes run time:;
Honeywell G-635

SGM is a hybrid analytic/simulation model that
estimates the expected maximal number of sorties
that can be flown by a specific alrcraft type in a
wartime scenario.

The SGM consists of a collection of aircraft
states, processes that cause transitions between
states, and logic that governs more processes. SGM
simulates the transition of aircraft between these
states throughout a daily flying schedule that is
specified by the user.

Input consists of the flying scenario and weapons
system data; a maintenance manpower file describing
the characteristics of the maintenance work center,
and a recoverable spares file describing the
characteristics of the line replaceable units being
mode led.

Output consists of a8 summary of the scenario, a
sortie profile showing the average number of
sorties flown for each period, and a graph of daily
sortie production.

Documentation consists of six volumes:
l1: Executive Summary
2: User’s Guide
3: Analyst’s Manual
4: Programmer’s Manual
5: Maintenance Subsystem
6: Spares Subsystem

The program was developed in 198}.
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CATEGORY : 1

ACRONYM: SORTY30

NAME : SORTY30

PURPOSE : To help evaluate the effect of key factors on the

abil .ty of a single afirbase to generate sorties
during a war.

ENTRY No(s): 1-13
MODEL DATA: 3,300 FORTRAN statements; CYBER computer.

DESCRIPTION: SORTY30 can be described in general as a queueing
model. At any moment, an aircraft is a "customer"
either in or walting to enter one of the following
"service" locations:

-Repair or replacement of a failed system
—-Repair of battle damage

~Repair of breaks and battle damage
-Refuel and rearm

-Take off from runway

-Aircraft attrition

-Attack enemy targets or defenses

-Land at airbase ’

The model considers the following factors affecting
sortie generation:
-Ability to fly in adverse weather
-Aircraft ready rates, mean times between
fallures, and mean times to repair
-Mission duration and turn around time
-Repair queue resources
-Enemy ability to attack the airbase, damaging
and killing queues and runways
-Attrition and damage of aircraft during
sorties and while at base
-Impact of afrcraft design parameters on
reliability

Major features of the model include a Monte Carlo
weather model chosen from an historical dats base,
discrete time steps, Monte Carlo branching, and a
detalled queueing representation.

The physical system modeled is a single airbase
mafntenance and launch operation for a specified
number of days. Sorties are generated as rapidly
as possible with avaiilable aircraft. Weather and
the effects of enemy air raids are inhibiting
factors.
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ACRONYM:

DESCRIPTION:

SORTY30
(cont i nued)

Aircraft may sustain battle damage or normal system
failures during a sortie. Attrition may occur at
any point in the mission, including losses on the
ground.

Throughout the war, the base repairs, refuels, and
rearms alrcraft around the clock, and attempts to

launch sorties as early as possible, waiting only

for flight size and other conditions to be met.

Input data required by the program i{ncludes fnitial
and residual per sortie attrition rates, damage to
kill ratio, tnitfal number of defense units,
operationally ready state, inftial number of
refrain stations, expected defense units killed per
sortie versus targets, sortie/target allocations,
days of war, mission sequence information, etc.

Output is in the form of summary statistics for
results of sortfe generation, relifabiiity and
repair, mission, airbase attack, and weather.

There have been four versions of the model, of
increasing detail and complexity. The current
version was developed in 1985.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

|
TAC THUNDER
TAC THUNDER

To simulate a conventional tactical air warfare
campaign waged in central Europe.

1-16
Simscript 11.5; IBM 360

TAC THUNDER is @ two sided, theater level mode)
designed to simulate a conventional tactical air
warfare in central Europe. It includes a ground
war component of sufficient detail to reflect the
relative impact of the ground war on the air war.
The model incorporates mission planning, explicit
air missions, air missfon sequences, air base
operations, air-to-surface and surface-to-air
attacks, and air-to-air combat.

Mission planning and intelligence is gathered and
target lists are produced. Afrcraft are allocated
according to current resources, target priorities,
and air apportionment orders reflecting theater
commander guidance.

Battlefield defense, defensive counter air, barrier
combat air patrol, escort, offensive counter air,
close air support, battlefield interdiction, long
range interdiction, reconnaissance, and defense
suppression missions are simulated for both sides.

Flights may originate from several air bases and

rendezvous at specific points. The flight group

then proceeds to and from the target, sustafning

losses during ingress and egress. Lethality is a
function of probabilities of detection and kill,

Jammers, and air defense saturation factors.

Air to surface attacks are modeled by attacking
components of a target, such as vans or runways.
Some components are killed and others are damaged
for a time period.

Takeoff and landing delays; refueling, rearming,
and maintenance; and damage to runways, POL,
munitions and shelters are dynamically changed
based on model activity.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

1
TAC WARRIOR
TAC WARRIOR

To perform analysis and change assessments {n
afrcraft alloction.

1-17
Fortran; IBM 3032

TAC WARRIOR simulates the allocation of tactical
alrcraft for various roles and misstons including
close air support, barrier air patrol, offensive
counter air, defensive counter air, finterdiction,
electronic war, and other missions of a theater
campaign. .

Opposing forces can perform missions simultaneously
with both employing up to four different airfield
attack or interdiction aircraft, four different air
defenses, three close air support aircraft, barrfer
combat air patrol aircraft, and three different
airborne interceptors in the area of the FEBA.

The model accounts for the visual and radar search
capability, speed, endurance, and armament of the
fighter aircraft. Vector and warning capabilities
of GC! and AWACS systems are included.

Air to air duels are modeled as either four, three,
two or one versus one. The number of duels of each
type is treated as a random variable dependent upon
force allocations and commitment tactics, which
determine the total number of aircraft that are
engaged as a function of time.

Close air support mission effectiveness and
attrition are based upon attacking targets in the
forward edge of the battle area. The effectiveness
and attrition continually change depending on the
presence of electronic warfare support, the
opposing level of surface to air defense, and
target availability.

Barrier combat air patrol missions protect the
close air support aircraft from the opposing air
threat. Their level of effectiveness depends on
the afrcraft avionics and capabflities in air to
alir engagements.
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ACRONYM:

DESCRIPTION:
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TAC WARRIOR
(cont inued)

Offensive counter air missions are targeted against
airbases, ground control intercept sites, and
surface to air missile systems. Defensive counter
air is responsive to the opposing offensive counter
air missions. Associated with defensive counter
air is the ground control intercept system and
surface to air systems, including anti-aircraft
artillery.

Interdiction missions are targeted against reserves
and supplies.

The availability of an aircraft to perform each
mission is dependent upon an airbase capability to
generate ready aircraft.

The model will accommodate two classes of shelters,
aircraft in shelters and in the open, five types of
munitions, and POL. These elements and maintenance
and servicing time are used to determine sortie
generation. 1f the airfield is attacked, all the
resources are at risk, including personnel. The
damage depends upon how the airfield is populated
at the time of the attack. The time necessary to
perform maintenance and servicing increases as the
resources are consumed or destroyed.

Inputs include aircraft probabilities of kill,
sorties to target allocations, initial beddown
information, and air to surface effectiveness.

Output consists of specified loop summaries,
engagement summaries, and an executive summary.
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"' CATEGORY : 1

ACRONYM: TRACE
NAME : Tactical Resources And Combat Effectiveness
PURPOSE : To examine and quantify the impact on combat

capability of changes in the numbers and type of
air-to-ground non nuclear munitions available to
the operational commander.

ENTRY No(s): 1-14 and 1-~15
MODEL DATA: FORTRAN; 30-50 sec. run time; IBM 370/158

DESCRIPTION: TRACE is a one-sided expected value model that
simulat=s the allocation and consumption of
resources from a set of airbases in a combat
environment. It estimates the results of applying
a given set of tactical aircraft and air to ground
conventional munitions against a specified array of
enemy targets.

The model allows up to 20 airbases, 12 aircraft
types, 35 target types, 25 munitions types, and 4
weather conditions. Runs of up to 90 days of

. simulated air operations are permitted.

Input consists of the number of each type of
aircraft at various bases, aircraft performance and
sortie rate information, quantity and type of
munitions at each airbase, target data, allocation
of sorties to missions, attrition data, and weather
data including forecastig accuracy. Three
auxiliary data preprocessing programs are used to
prepare the input data.

The output consists of the expected number of
targets destroyed, number of aircraft remaining,
and the amount of munitions consumed.

The original model was written in 1973. An
improved version incorporating attrition, attacks
against enemy defenses, and flexible output format
features was produced in 1975. Documentation in
each case consists of a Programming Manual and a
User’s Manual.
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CATEGORY : 1

ACRONYM: TSAR

NAME : Theater Simulation of Airbase Resources

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

To analyze the interrelationships among the
resources assocliated with 8 set of atrbases and the
capability of those airbases to generate aircraft
sorties in a dynamic, rapidly evolving wartime
environment.

1-18 through 1-26

55,000 Fortran statements; variable run time; not
machine dependent.

TSAR i1s a Monte Carlo, discrete-event simulation
model that simulates a system of interdependent
theater airbases, supported by shipments from CONUS
and by intratheater transportation, communication,
and resource management systems.

On equipment maintenance tasks, parts and equipment
repair, munitions build-up, and facilities repair
tasks can be simulated for up to 63 airbases.

Eleven classes of resources are treated: afrcraft,
afircrews, ground personnel, support equipment,
aicraft parts, afrcraft shelters, munitions, TRAP,
POL, bulding materials, and airbase facilities.

Asset accounting for each of the classes and for
each type within each class permits investigation
of the impact of permutations in assets or policy.

The simulation also allows examination of the
effects of airbase damage inflicted by both
conventional and chemical weapons, and the results
of efforts to restore operations. A companion
model, TSARINA, has been developed for damage
assessment of complex alrbase targets.

Input requirement s extensive and complex. Items
include:

- Description of the personnel, equipment,
spares, and time needed for each type of task;

- Quantities of resources available at time
zero at each airbase, and replenishment schedules;

- Schedule of alrbase sortie demand:

- Schedule of airbase attacks, and detailed
percentage damage estimates for each attack

]
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ACRONYM:

DESCRIPTION:

TSAR

(cont inued)

- Specification of theater transportation and
communication characteristics

- Afrcraft and mission data

- Various control and scenario variables

The input requirement is so extensive that a number
of dedicated documents have been generated to
provide accurate and consistant data for the
principal TACAIR afrcraft. These documents are
denoted by the term "dictionary" and are the
subject of an ongoing development process.

Output data {s available in a variety of formats
and includes:
-Number of flights and sorties flown by hour,
mission, day, priority, and base
-Number of maintenance tasks performed
-Daily reports of work-rest times experienced
in generic tasks
-Cumulative reports of personnel casualties,
fatalities, and hospital izations
-Shop performance statistics
—-Activity data for on—-base personnel
-Number of serviceable and repairable spare
parts
-Summary task statistics by shop
~-Statistics for each type of resource causing
an aircraft delay

A dedicated document has been produced to explain
the output and to present a computer code for
transforming the output into a format suitable for
standard analytical software packages.

Two versions of the model exist. The first was
completed in 1982. The second version appeared in
1985 and included logic for assessing the effects
of conventional and chemical attacks on airbases as
well as other improvements and error corrections.

The second version resulted in a 60% increase in
program statements (from 35,000 to 55,000) and a
doubl ing of the memory requirement.

The documentation consists of four volumes - an
Introductory Volume and a three volume User’s
Manual. The User‘s Manual was subsequently updated
when the second version was developed.
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‘ CATEGORY : 1

ACRONYM: TwWX

NAME : Theater War eXercise

PURPOSE : To allow players to gain insights into decision

processes which relate principles of war, war
fighting systems,. and force employment decfisfons to
military objectives of war.

ENTRY No(s): 1-27

MODEL DATA: Fortran; Honeywell 6000 series

DESCRIPTION: TWX is a two sided, theater level, wargame that
uses air and land battle simulations to assess the

impact of player resource allocation decisions in a
NATO Central Region conflict scenario.

The air battle is dynamic and outcomes depend on

force employment decisions make by the players, who
represent force commanders. Players are compelled

to select alternatives based on less than perfect
information on both their own and opposing forces. !

The land battle is preporgrammed over an initial

‘ five day conventional battle sequence representing
the onset of a Pact military intrusion into Western
Europe. The major variable influencing the land
battle is tactical air power.

Forces are derived from unclassified sources and
relative balance is projected for 12 to 18 months
from the date of game play. The model permits
interactive decisions to influence force beddown,
logistics, and dispersal.

The full range of missions is modeled. The
missions include offensive and defensive counter
air, offensive air support, air interdiction,
combat air patrol, defense suppression, electronic
countermeasures, tactical air reconnaissance, and
tactical airlift. Strategic Air Command forces and
Strategic Reserve tactical air units may be time
phased into the exercise.

The model will allow 80 air bases, 50 aircraft
types, and 10 air munitions types per side. It
will simulate two cycles per day, 300 tand units
per side, nine types of alr missions, three weather
states, and five exercise days.
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SPECIFIC INTERACTION MODELS




r nd A

Acronym
AADEM

AASPEM

ABATAK
ABSGAM
ADAGE
ADPAS
ADWGSP
ATRMODEL
ATEM
CARMONETTE
CASSANDRA
CASFOREM

CEM
COLLIDE
COUNTERAIR
DADENS-C2

ENGAGE
ESAMS
FASTS
GUNVAL
(LER)
MABS
MACRO
MISDEM

ciates

Name
Avionics Alr Defense Evaluation Model

Advanced Air-to-Afr System Performance Evaluation
Mode

Afr Base Attack

Air Base Sortie Generation Analysis Model

Air Defense Air-to-Ground Engagement

Air Defense Penetration and Attack Simulation

Afir Defense War Game Support Program

Area Threat Engagement Model

Close Air Support Simulation and Repair Algorithm

Combined Arms and Support Task Force Evaluation
Mode 1

Concepts Evaluation Model

Divisional Air Defense Engagement Simulation -
Command and Control

Enhanced Surface—-to-Air Missile Simulation

Fieet Anti-Ship Tactics Simulator

Losses and Exchange Ratio

Mixed Afir Battie Simulator

Mission/Damage Effectiveness Model
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Acronym
NEWAIR
NWCAM
(OBRAA)
PACAM
PROBE
RAM
RETCOM
SCAN
SCARE

SGR
SPEED

TAC ASSESSOR
TAC AVENGER
TAC BRAWLER
TAC DISRUPTER
TAC EVALUATOR
TAC LANCER

TAC PROTECTOR
TAC REPELLER
TAC SUPPRESSOR
TSARINA

VECTOR

Name

Naval War College Air Model
Optimum Base Recovery After Attack

Piloted Afr Combat Analysis Model

Runway Attack Model

Return to Combat Model

Simulation of a Countermeasures, Aircraft, Radar
Encounter

Sortie Generation Rate

Simulation of Penetrators Encountering Extensive
Defenses

TSAR Inputs Using Ailda
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
AADEM
Avionics Air Defense Evaluation Model

To evaluate EW, defense suppression, and counter C3
technology concepts and tactics.

2-01
Fortran; IBM 370/158; CDC Cyber 175; DEC VAX 11/780

AADEM 1is a one sided, deterministic, time/event
based, modular campaign model which simulates the
penetration of afrcraft in a scenario of tactical
or strategic jamming aircraft, interceptors, ground
based threats, and C2 networks. The many-on-many
simulator includes terrain masking effects,

model ing of terminal weapons, and the flexibility
of autonomous or netted weapon firing philosophy.

Friendly ground forces are not modeted and 1imited
provision is made for the air battle between the
combat air patrol and the interceptors.

Inputs include scenario, penetrator weapons and
countermeasures targeting details, air defense
network details, C2 details, airborne interceptors
and probability of kill data.

Output consists of computer printouts of event time
history, attrition statistics, C2 response dats,
and data files for postprocessing.
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CATEGORY : 2

ACRONYM: AASPEM

NAME : Advanced Afr-to-Air System Performance Evaluation
Model

PURPOSE : To investigate the military worth of emerging

technologies as applied to the air-to—-air battle.
ENTRY No(s): 2-02
MODEL DATA: 30,000 Fortran statements; VAX series computers

DESCRIPTION: AASPEM {s used to investigate air-to-air combat
effectiveness {ssues by parametrically adjusting
weapon, sensor, ajirframe, and performance
characteristics. It also involves the use of a
large threat data base.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
ABATAK
Air Base ATtAcK

To model airfield sortfie generation operations at
the individual aircraft or asset level in order to
assess the relative impact of different types of
attacks against the airfield on sortie generation
capability over time. _

2-03
Fortran; VAX 11/780

ABATAK can be used to model one or more airfields,
in terms of their operating resources; the sortie
generation process and turnaround requirements for
refueling, rearming, and maintenance; and various
facilities. A variety of mission profiles can be
modeled. Attacks against the airfield can also be
mode led based upon input parameters.

The multiple airfield version of the model portrays
individual airbase operations in less detail, but
will model aifrcraft movement between the fields.

Inputs include the number of aircraft, support
crews and vehicles; number of minutes required to
rearm, refuel, taxi, etc.; airbase physfical
geometry and length and width of airfield launch
and recovery surfaces:; location and capacity of
munitions and POL storage; maintenance facilities,
aircraft shelters, etc.; probability and duration
of closure of attacks against the field; and other
parameters.

The principal output is sortie generation over time
by mission type. Base facilities utilization is
also a model output.

The model was developed in 1983,
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CATEGORY: 2

ACRONYM: ABSGAM

NAME : Air Base Sortfie Generation Analysis Model

PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:

To simulate air base operations.

2-04

Fortran

The model is sensftive to airbase/runway attack,

afrcraft R&M performance, aircraft takeoff and
landing performance, and crater repair time.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

iat AF88-092 Phase 1|

2
ADAGE
Air Defense Air-to-Ground Engagement

To Investigate the impact of air attacks on a
ground war.

2-06
Fortran; UNIVAC 1100/83

ADAGE is a damage assessment and weapons effecti{ve-
ness model. It simulates an air attack on an Army
division within the context of a ground war. The
war s simulated over a period of days and consists
of two submodels: Incursion and Campaign.

Incursion is a Monte Carlo model that determines
the attrition of one aircraft due to fire from one
ground based weapon. Campaign uses the Incursion
outputs to simulate a many-on-many aircraft versus
Army division game using deterministic methods.

Air defense engagement parameters such as detection
ranges and intercept data for various conditions
and level of attrition are available as end game
data.

ADAGE was designed for company sized maneuver
forces and air defense fire units. Maneuver forces
can be varied between platoon and battalion levels
if the model and data inputs are modified. The
model can be played for units up to Army divisions
of various types.

Inputs include threat afrcraft characteristics and
vulnerabilities, air defense system data, aircraft
flight paths, scenario data, ground war loss rates,
munitions effectiveness, and material repair and
refurbishment rates.

Output includes air defense system effectiveness,
losses, summary statistics, and force-on-force war
game results.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
ADPAS
Air Defense Penetration and Attack Simulation

To determine the survivability of an aerial
platform against AAA, aerial interceptors, and EW.

2-07
Fortran; UNIVAC

ADPAS is a two sided, deterministic, division level
simulation that can play up to 300 aircraft. It
accounts for the C3 function and has a target
acquisition capability that can be used to assess
the effectiveness of sensors at the engineering
level.

Smoke, obscurants, and communications jamming are
all played in terms of degradation factors. AAA
cannot be played simultaneously. The model does
not pltay DF, chaff, ARMS, or ECCM against radar or
communications jamming, or against incidental or
deployed smoke.

Input incltudes weapon and aircraft characteristics;
scenario, terrain and radar data; flight profiles;
Joammer characteristics; and weather.
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CATEGORY : 2

ACRONYM: ADWGSP

NAME : Air Defense War Game Support Program

PURPOSE : To provide one-on—-one probabilitfes of engagement

and kill for a variety of forward area air defense
systems against different types of aircraft.

ENTRY No(s): 2-11

MODEL DATA: 2,500 1ines of Pascal code; written for
micro-computers.

DESCRIPTION: The results of an interaction between an air
defense unit and an aircraft are determined by
comparing a program generated random number with
threshold values calculated from data tables.

An engagement is modeled only as an interaction
between the air defense system and that alircraft
and does not consider the particular kflling
mechanism of the weapon.

The factors used in the calculation of the
engagement and kill thresholds may be changed.
Also, the probabilities of air defense system
attrition and aircraft suppression, the attrition
factors and the random number seed may be changed.

Each air defense system is defined by weapon type
(Vulcan, Sgt York, Redeye, Stinger, Chaparral),
location (Europe, desert, jungle), and level of
effectiveness.

Each afrcraft is described by type (helicopter,
transport, fighter), tactic (pop-up, lay-down,
fly-over), and whether the air defense system
suffers any attrition from an afrcraft that was
engaged but not destroyed or suppressed.

The model was developed in 1985.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

2
ATRMODEL
A1RMODEL

To simulate alrcraft attrition in the air defense
environment

2-47

1,000 Fortran statements

AIRMODEL ts a high resolution computer simulation
model of aircraft attrition in the air defense
environment.

The model employs extensive pre-processing
submodels and programs in order to efficiently
examine tactical scenarios and reduce program
execution time. The pre-processing outputs are
loaded into a dynamic simulation submodel to
analyze the aircraft/air defense engagement
sequence.

The overall simulation model is modular and can be
easily modified to satisfy particular analysis
objectives.

The model was developed in 1986.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
ATEM
Area Threat Engagement Model

To simulate many-on-many penetrator and air defense
interactions to determine offensive and defensive
weapon system assignments.

2-17
Fortran

ATEM simulates the penetration of an afir defense
network, solves the radar equations at each radar
sfte and penetrator location, and finds signal to
noise and jamming to strength ratio time histories.
In the case of jamming, individual beams of multi-
beam radars such as height finders or certain early
warning radars are selected on the basis of the
lowest ratio.

Aircraft flight is simulated point to point with
velocity adjustments for proper aircraft arrival
time at the checkpoints. All aircraft maneuvers
are preprogramned.

The radar module carries the simulation to the
point where the penetration vehicles appear on the
various radar screens above detection thresholds.

Jamming options include nofse, repeaters, targets,
saturation, discrete electronic targets, range
rings, and electronic. Jammers are activated based
upon the radar circumstances and the discrimination
logic employed in the jamming receiver.

ATEM is coded for 128 radar sites and 16 penetrator
vehicles.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
CARMONETTE
CARMONETTE

To analyze battalion level combat doctrine and
tactics.

2-18
Fortran; Sperry 1100 series

CARMONETTE is a stochastic, event step simulation
of a combined arms air or ground war game. It 1s
played on a variable terrain representation of grid
squares at 100 meters resolution for one hour of
combat engagement. Representation of infantry or
var ious vehicles including tanks, armored personnel
carriers, air defense, and helicpoters is at the
individual up to platoon group size in a battalion
level force.

Events pertaining to surveillance consider the

effects of battlefield obscuration due to weather,
aerosol smoke, and artillery dust. Probabilities
of hit and kill consider the biased dispersion of
weapons systems based on moving firer and targets.

CARMONETTE does not treat logistics and a player
cannot change tactics during a single game. A
version of the model has been written for very
small unit interaction.

Input includes troop lists; weapon lists, accuracy,
performance data, and lethality: sensor performance
data, vehicle mobility and vulnerability; tactical
scenario; and terrain data.

Output includes a listing of assessed events, with
a summary of all casualty events and a summation of
kills by target and weapon type. Also available
are summaries of weapon engagements shown by target
type, rounds fired, personnel killed, and vehicles
destroyed for each of the selected range brackets.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
CASSANDRA
Close Air Support Simu’ation AND Repair Algorithm

To allow study of the effectiveness of various
types of aircraft in a close afir support role.

2-19
Basic; Wang 2200

CASSANDRA is a deterministic model that calculates
the probability of aircraft surviving attacks by
interceptors, SAM, and AA guns as the aircraft are
subjected to search, detection, acquisition, and
attack. Types of ordmance and delivery tactics can
be varied as well a visibility conditions.

Ground targets include artillery, personnel, and
tanks. The model computes damage to ground targets
and number of aircraft damaged or destroyed. One
criteria of effectiveness is the number of targets
killed per aircraft destroyed.

The model! can examine only a single type of ground
target and one aircraft type in each run.

Inputs include various probabilities of engagement,
acquisition, and kill or survival as a function of
tactics or ordnance type; damage to kill ratios;
and repair times.

Output consists of kills and damage by weapon type,
target kills, aircraft availability, and various
ratios.
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"’ CATEGORY :
ACRONYM:

NAME :

PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:

lates AF88-092 Phase 1
2

CASTFOREM

Combined Arms and Support Task FORce Evaluation
Model

To simulate ground combat finteraction
2-20
SIMSCRIPT 11.5; VAX 780

CASTFOREM is a stochastic, event-sequenced,
opposing forces simulation of ground forces combat
up to the battalion level. The model is designed
to be used in an automated mode with variable unit
resolution at the individual weapon system level.
Resolution of terrain is also variable.

In general, all combat support and combat service
support units and functions which interact with
and/or directly affect the combat activities of
maneuver units are represented in the model. The
CASTFOREM structure will facilitate increasing or
decreasing the degree of resolution at which
specific vehicles, weapons, and functions are
represented to satisfy study objectives.

CASTFOREM is the lowest echelon member of a
hierarchy of models which also includes theater
(FORCEM) and corps/division level (CORDIVEM)
force-on—-force simulations. [t was developed in
1983 as a part of the Army model improvement
program.

Input data inciude: terrain description parameters,
environment data, weapon effects data, decision
tables, organizational structures, unit orders,
communications data and networks, equipment data
and personnel description parameters.

CASTFOREM output may be generated in three forms:
graphics, hard copy, and binary history. Graphics
output consists of impact events, movement, and
firing events. Binary history and hard copy output
can be generated for audits on specific units or on
some or all events generated by a specific module.
The binary history consists of user-specified
events and may be used, via the post processor, to
produce hard copy, graphics, and further binary
output.
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CATEGORY : 2

ACRONYM: CEM

NAME : Concepts Evaluation Model

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION.

To simulate a theater level, non nuclear war in
terms of FEBA location and movement, condition of
opposing forces, and expenditure of resources, to
determine the effects of resources, modernization,
and force structure, and to determine wartime
resource requirements.

2-22
Fortran; Sperry 1100/84

CEM is a two sided, deterministic model designed to
consider up to 210 units of brigade size on one
side and up to 125 units of division size on the
other. Command decision processes are simulated at
four echelons - division, corps, Army group, and
theater.

Simulated time is treated on a time step basis at
nested intervals of 12 hours to 4 days, depending
upon the echelon. Theater supply, replacement,
maintenance, repair, and hospital functions are
simulated.

The model calculates losses by extrapolation from
high resolution combat simulations. FEBA movement
is a function of terrain, posture, and loss rates.
Air defense and tactical aircraft types, logistics,
combat support, service support, and ammunition
types are highly aggregated.

Inputs include terrain map, troop lists, tables of
various types of equipment and supplies, resupply
and replacement rates, arrival schedules, and FEBA
movement tables.

Output consists of time tracks of FEBA location,
posture profiles, resource expenditures, losses and
damages, and states of forces.

Several versions of the model have been created for
specific purposes, such as the effects of C3l and
EW (CEM/TFECS) or various communications network
architectures (CEMTACS).

The model was developed in 1972.




CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

Jordan and Associates AF88-092 Phase [

2
COLLIDE
COLLIDE

To compute airborne interceptor probability of
detection and conversion to armament launch
position for given target characteristics and
tactics, under varying equipment, ECM, command and
control, and geometric conditions.

2-23
Fortran; 1BM 3081

COLLIDE is a one sided, deterministic, aggregated
mode|l designed to assess the impact of command and
control on interceptor conversion. It concentrates
on the terminal phase of interception. Co-altitude
radar detection, altitude differentials, infrared
and doppler radar detection, and electronic counter
measures may be modeled.

Input consists of the intercept fighter and bomber
radar performance, and ECM performance against
fighters.

The principal output of the model is probability of
detection and conversion.

The model was developed in 1976.
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CATEGORY : 2

ACRONYM: COUNTERAIR
NAME : COUNTERAIR
PURPOSE : To evaluate afircraft survivability and target

damage during offensive counterair operations.
ENTRY No(s): 2~-65
MODEL DATA: 3,200 SLAM/Fortran statements

DESCRIPTION: This model simulates a mission of two alircraft
attacking an area target at an enemy airflield.

The area of operations is contained within a ten
mile radius circle centered in the airfield’s
runway. Located within this area are the target
and ground based defenses.

The model is written using the SLAM language with
extensive use of FORTRAN and allows investigation
of three-dimensional afrcraft movements, threat
engagements, and pilot reactions. Included in the
logic is an analytical routine used to assess
target damage due to weapons effects.

The routine is based on a methodology contained in
the Joint Munitions Effectiveness Manual.
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CATEGORY : 2

ACRONYM: DADENS-C2

NAME : Divisional Air Defense ENgagement Simulation -

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

Command and Control

To investigate the effectiveness of offensive and
defensive force command and control systems.

2-28
Fortran and Assembler; CDC 6000 series

DADENS-C2 is a general war, damage assessment and
weapons effectiveness model designed to simulate
either one sided or two sided war games. It will
simulate land, sea, or paramilitary forces. The
level of aggregation is one fire unit to one threat
vehicle.

The model simulates operation of alternative air
defense command and control systems, and will
investigate in detail complex situations involving
the interaction between offensive and defensive
forces; offensive or defensive forces, or command
and control, and the environment; and command and
control defensive forces.

The model operates on a grid zone system and is
designed to 444 defense entities, 28,665 offensive
objects, and 2,047 communication lines with a range
of possible manipulation to include any combination
of offensive and defensive systems. Simulated time
is treated on an event stored basis. It uses Monte
Carlo techniques to determine the results of events
that influence future events.

Inputs ir-lude threat identifiers, launch times,
hostile »hurst times and locations, turn points,
velocities, and nodes representing command and
control centers, relay stations, and switches.

The principal output consist of summary reports and
sorted lists of messages.

The model was developed in 1986.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

fates AF88-0 =

2
ENGAGE
ENGAGE

To estimate the probability of detection and
conversion of an air inceptor on a penetrating air
vehicle.

2-30
Fortran; VAX 11/780;: 1BM 3032; I8M 3081

ENGAGE 1s a deterministic model that estimates the
probability that a single air interceptor will
radar detect a single penetrator and convert to a
missile fFiring position. ENGAGE has three degrees
of freedom and will model detection of penetrators
in clutter.

Input includes radar cross section data, radar and
missile parameters, turn and acceleration data,

taunch envelopes and flyout tables, signal to noise
criteria, and single sweep detection probabilities.

Output consists of detajiled data on detection,
conversion, and attack.
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. CATEGORY : 2
ACRONYM: ESAMS
NAME : Enhanced Surface-to-Air Missile Simulation
PURPOSE : To support assessments of vulnerability and

| survivability of current and future U.S. Air Force
} Weapons systems.

ENTRY No(s): 2-31
MODEL DATA: Fortran

DESCRIPTION: ESAMS is a digital computer program which models
the interaction between a single airborne target
and a SAM air defense system.

The functional components include detailed model ing
of sensor lock-on and tracking parameters, missile
flight dynamics, missile guidance, and autopilot
loops, target vulverability, warhead detection,
fusing, and detonation characteristics, and ECM
techniques. Missile and radar input parameters are
specific to each SAM system modeled.
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CATEGORY :
ACRONYM:
NAME :
PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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2

FASTS

Fleet Anti-Ship Tactics Simulator

To simulate a many-on-many war-at-sea scenario.
2-34

1,400 BASIC statements; HP-9000/520

This program simulates a many-on—-many war-at-sea
scenario fnvolving ship based early warning radars,
strike afrcraft and supporting radar jammers. It
provides the tactics designer a testbed for
evaluating strike tactics against a defensive radar
network and for estimating the impact of
environmental conditions on radar detection.

FASTS is implemented on an unbounded X-Y coordinate
grid and is controlled by a main routine clock that
steps from time zero to a input finish time. FASTS
does not model ship motion or the effect of wind,
radar transmission loss for targets above 10,000
feet, effects of jJjammer antenna blanking caused by
maneuvering of the jammer aircraft, or radar
returns from sea clutter.

The model can be used for designing and simulating
plans for coordinated strikes, investigating radar
visibility of aircraft under both standard and
anomolous propagation conditions, and evaluating
the effect of jamming on aircraft detection in a
dynamic scenario.

Input data include: atmospherfc condittons;
parameters and the number of data elements present
for radars, jammers and afrcraft; type and location
of each radar; types of radar systems; type and
initial position and velocity for each aircraft;
and aifrcraft flight profile.

Output data consist of a time history of aircraft
position, velocity, and probablility of detection; a
geographic plot of afrcraft tracks and visibility;
a plot of aircraft detectability versus time; and a
simulation—-based table of expected first-detection
ranges for each aircraft and radar combination.

The model was developed in 1985.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

2
GUNVAL
GUNVAL

To evaluate the effectiveness of fighter aircraft
gun systems in air-to-air combat.

2-36
Fortran; I1BM 3081

GUNVAL is designed to integgrate a multitude of gun
and projectile performance parameters into a single
measure of kill probability. Parameters include
the effects of high firing rates, gun acceleration
reliability, projectile lethality, target maneuver
bias, and tracking error.

GUNVAL uses as input a gun firing opportunities
file that is an output of the TAC AVENGER air
combat simulation model. The file describes the
positions of the attacker and target during the
burst and gives a realistic distribution of the
firing conditions expected during a duel between
two airplanes for which no actual combat exchange
data are available.

Qutput includes range, time of flight, velocity,
burst length, rounds fired, and kill probability of
each burst.

The model was developed in 1976.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
(LER)
Losses and Exchange Ratio

To investigate the results of aerial combat between
large numbers of modern fighters in a central
European scenario.

2-46
2,500 SLAM/FORTRAN statements; VAX 11/780

A computer model based on a central European
NATO-Warsaw Pact conventional conflict was bullt
using FORTRAN and the SLAM simulation language.

The model allows engagements of 144 aircraft. Blue
aircraft operation from CAP stations defend against
Red fighter-bombers escorted by Red fighters.

Only two types of aircraft are modeled: the
McDonnel l-Dougtlas F-15 and the MIG-23/27. The
model s empirically based and simulates the
physical movement of the aircraft, radar and visual
detection and employment of radar and heat-seeking
air-to—-air missiles and aerial cannon.

The model was developed in 1983.




rgan
CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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2

MABS
Mixed Air Battle Simulator

To study factors that affect the effectiveness of
air defense systems.

2-41 and 2-42
FORTRAN; CDC 6400,/6600; WAND VvS80B; VAX 11/730

MABS is a two sided, stochastic model designed to
simulate battles in which ground based air defenses
and interceptors on one side oppose coordinated air
defense and interceptors on the other side. It is
concerned with the evaluation of tactics, threat
responses, rules of engagement, ECM levels, alir
refuleing, and the effects of defense in various
types of terrain foliage.

The model considers SAM sites, manned interceptors,
anti-aircraft guns, and threat vehicles on efther
an individual or aggregate basis up to a maximum of
255 ground sites, 100 interceptors, and 800 threat
vehicles. Simulated time is treated on an event
store basis.

Effectiveness calculations are a function of the
ability of the air defense system to inflict damage
and prevent damage to itself. Probability theory
and numerical analysis are the primery solution
techniques used.

Input data requirements include weapon system
performance parameters, delay times, rates of fire,
etc.; geographical locations of defense entities;
flight paths of enemy aircraft; damage parameters;
flight tactics; and engagement doctrine.

Output consists of a battle history of results or
statistics of one or several replications.

The model was developed in 1972. The most recent
version of the model was developed in 1984.




Jordan and Associates AF88-092 Phase 1

CATEGORY :
ACRONYM:
NAME :
PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2

MACRO

MACRO

To investigate ground and air combat.
2-43

Fortran; Cyber 173

MACRO is a two sided, aggregate, deterministic
representation of ground and air combat in the NATO
Central Region. Structurally, it consists of a set
of differential equations describing status changes
or force strength changes in various areas, FEBA
positions and velocity, cumulative commitments and
losses, etc. The equations are solved by Runge-
Kutta techniques.

The forces simulated in MACRO consist of aircraft
and helicopters, ground forces not otherwise broken
out, artillery, and LAWS. Forces may be at three
distinct depths within a corps area or may be in
the region behind the corps area.

Forces are affected by seven processes including
arrival, commitment of forces, forward or rearward
movement, attrition, retirement, reconstitution of
retired forces, and repair of kilis.

Macro is constructed to use the results of the
VECTOR campaign model.

Input includes initial state information, region
level data, corps level performance data for each
corps, data describing force reconstitution, and
force arrival data.

The primary output is a tabular summary of the
sftuation printed at user selected intervals. It
includes force strengths, allocations, kills, FEBA
position and speed, and other data as desired.

The model was developed in 1983.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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2

MISDEM
MISsion/Damage Effectiveness Model

Survivability/Vulnerability Analysis in a Mission
or Campaign Setting.

2-45
1,000 Fortran statements; [IBM 370/168

MISDEM {is a survivability/vulnerabil ity model that
transforms aircraft subsystem probabilities of
survival into probabilities of aircraft survival.

It simulates an aircraft and {ts subsystems
experiencing a time serfes of events. The events
may ifnclude targets to be attacked, threat weapons
to be encountered, refueling, recovery at an air
base, or certain events selected by the user.

The model may be used to compute measures of
effectiveness, such as numbers of targets killed in
a mission or a campaign. It is intended for use in
measuring the impact of vulnerabllity of subsystems
on aircraft survival and effectiveness for
unenhanced or protected sybsystems.

Each defensive event requires the input of the
effectiveness of the enemy’s defensive system
against each aircraft component/subsystem for each
mode of operation. The offensive events require
the input of weapon effectiveness for each target
type of each possible mode of delivery.

The basic structure of MISDEM requires the aircraft
system being studied to be divided into two
complementary elements: the electronic and the
vehic'2 functions. The program is run separately
for the electronic and the vehicle, utilizing
different input for each.

Output consists of system and subsystem survival
probabilities and the probabilities of the system
operation in each mode.

The model was developed in 1979,
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. CATEGORY: 2
ACRONYM: NEWAIR
NAME : NEWAIR
PURPOSE ¢ To simulate a conflict between air forces employing

conventional weapons.
ENTRY No(s): 2-48
MODEL DATA: SIMULA-67; CDC 6400

DESCRIPTION: NEWAIR is a deterministic, time step model that
computes the attrition of attacking and defending
afrcraft, and the damage inflicted on runways,
shelters, aircraft on the ground, and terminal
defense weapons. The model will also compute the
number of sorties delivering ordnance to close air
support and interdiction targets. The computations
are performed separately for each target attacked
and reflect the weapons and aircraft actually
participating in each engagement.

The model will accommodate 40 aircraft types and
150 air bases.

. The model is designed for the evaluation of
relative air force capabilities in central Europe.
It can be used for interactive wargaming, with the
players communicating with the program through
remote terminals. A completed campaign, conducted
interactively, may subsequently be run as a batch
job to perform sensitivity excursions.

Inputs include aircraft performance, airbase, CAP
pattern, target, and attrition data.

Model output consists of an attrition summary and
airbase, CAP pattern and counter air reports.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

AF88-092 Phase |

2
NWCAM
Naval War College Air Model

To conduct afr to air and air to land wargaming
within the large battle context of the Global War
Game.

2-49
Basic; Microcomputer (256K)

NWCAM §is an interactive, two sided, stochastic
simulation of tactical air warfare. It evaluates
both original and prepackaged air strikes against
variety of targets in multiple environments. It
also features tracking of aircraft and relative
factors at each base.

The simulation rate is at least one combat day in
four hours of game play. Missions of opposing
forces can be run in parallel.

Input inculdes raid parameters including escorts,
attack aircraft and ordnance, target assignments,
and defensive factors.

Extensive output in the form of data, interactions
and mission results are provided.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
(OBRAA)
Opt imum Base Recovery After Attack

To determine optimum sequences of recovery acttions
following each of a series of attacks, including
both bombs and mines.

2—-44
17,000 Fortran statements

The objectives of the model are to simulate the
various features of attacks and recovery operations
and to determine a sequence of recovery activities
that is optimal in terms of facilitating the
performance of the air base mission.

The primary control variables of the model are
related to crater repair and mine clearance on
prepared surfaces. Varfables relating to the
repair of aircraft are viewed as secondary control
variables. The model is not designed to develop a
detailed description of optimal aircraft repairs.

Input data include: air base configuration
corresponding to taxiway and takeoff-capable
surface locations; bomb and mine data; air base
operations and war options.

Output options include: last attack and the optimum
recovery which has been determined for it; summary
of all attacks and all recovery operations.

The model was developed in 1985,
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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2

PACAM
Piloted Air Combat Analysis Model

To assist in the evaluation of afircraft, armament,
and tactics by simulating the performance of
afrcraft and weapons in combat.

2-52 through 2-56
Fortran; CDC 6600; CYBER 70

PACAM s an aircombat simulation model that is
widely used throughout the U.S. Air Force and Navy,
and in the RAF, as well. Several versions of the
model have been created, the most recent being
PACAM VII1l, developed in 1983.

PACAM | was developed for the Aeronautical Systems
Divisions/Research (ASD/XR) starting in 1968. It
was designed to simulate one-~-versus—one aerial
combat in three dimensional space.

Both sides used the same tactics and a limited
maneuver suite. Each aircraft fought unaware of
weapons usage by his foe. The flight path data
resulting from the simulation was stored on tape to
allow the l1ater evaluation of weapons firing
opportunities.

Under the auspices of the Air Development Test
Center, the evaluation program was expanded to
include air-to-air missiles. The missile flyout
was analyzed against the previously stored flight
path of the target aircraft.

PACAM | was actually a system of three separate
models: Model B (duel); Model E (weapons); and
Model D (end game).

PACAM I1 was developed to overcome some of the
limitations in PACAM I. The major changes were
made in the area of tactics.

Asymmetrical tactics were permitted; the two sides
were allowed to make different decisions under
various conditions. A "level of aggressiveness"
factor was incorporated. Nonaggressive (escape)
tactics were tncluded for poor position and low
fuel situations.
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ACRONYM:

DESCRIPTION:

fate AF88-092 Phase |
PACAM

(cont i nued)

The decision process was based on user-supplied
tables which facilitated the incorporation of
additional tactics. More significantly, PACAM 11
was designed to permit multi-alircraft combat.
Several tactical routines were developed for this
purpose.

PACAM 11 continued to use the partitioned model
concept (B, E, D,), which implied that manuvering,
both offensively and defensively, was f{ndependent
of weapons firing. This limitation led to the
development of PACAM 1V.

The major tactical goal of PACAM IV was to permit
dynamic reaction to weapons firing, with ail the
concomitant effects. It was necessary to merge the
three models (duel, weapons, and end game) into a
single program and to provide the necessary
subroutines to allow thelr interaction.

Those dynamic weapons provisions, plus the desire
by the Laser Engineering and Application for
Prototype Systems Office at Kirkland AFB to use
PACAM for bomber defense evaluation, led to another
series of changes in PACAM IV. Vehicle sizes vary
from B-52 aircraft down to AIM-9 missiles. This
variation required that the detection range be made
a function of the target size and aspect, as well
as of the type of sensor.

An optional Monte Carlo routine provides a
stochastic determination of the kill evaluation and
missile detection variables. Bomber penetration
and defense tactics are available, as are tail
defense weapon screening, firing, and evaluation.

The next major modification, PACAM V, consisted of
the inclusion of ground-launched, surface-to—-air
missilez {5AM). PACAM V also has improved handling
of sensoi characteristics, target description, and
ki1l evaluation. The ability to model! one versus
one combat s retafined.

The most recent modification of the model, PACAM
Vill, significantly increases the size and
complexity of the problem that can be analyzed.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

2
PROBE 1
PROBE I

To simulate the interaction of an attack air force
versus an interceptor defense in a conflict
extending over as many as thirty missions.

2-57

2,500 Fortran statements; 2 second run time; [8M
370/158

For any mission, attack sorties may be allocated to
any combination of bombs-only aircraft that are
assigned to prime targets, similar aircraft
targeting hostile interceptor bases, or aircraft
with only air-combat weapons that defend the
bombers.

The model will determine the outcome of one or a
series of missions with specified allocations.
Alternatively, it can determine, mission by
mission, the allocations that (with the total
number of missions specified) will maximize a given
objective, such as total bomb tonnage reaching
prime targets.

Inputs are detailed and extensive, describing the
missions assigned, aircraft characteristics, and
expected bombing success probabilities. The model
predicts the total mission performance for the
spicified number of sorties and alfrcraft of various
types and combinations.

The model was developed in 1974.
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CATEGORY :
ACRONYM:
NAME :
PURPOSE :
ENTRY No(s):

MODEL DATA:

DESCRIPTION:

2

RAM

Runway Attack Model

To aid in planning runway attack
2-21

Fortran language; 10-200 sec run time; CDC-6600;
uses [IMSL subroutines

RAM is designed to aid the planning of runway
attacks. Conventional, individually targeted
weapons are used against non-reinforced concrete
runways.

The program has two main sections. The first
section evaluates any attack strategy, based on
independent cuts along the runway, with each cut
specified in terms of number of aim points, number
of weapons per aim point locations.

The second section searches for the "best" strategy
which uses the least number of weapons to achieve
an overall probability of runway closure equal to
or greater than a user specified level.

The program operates in three modes. The mode |
program returns the fewest number of weapons and
the "best" strategy in order to meet or exceed s
user defined level of funway closure.

Mode 2 allows the user to specify a fixed number of
weapons instead of a level of runway closure and
the program returns the highest probabflity of
runway closure and the "best" strategy to use with
the fixed number of weapons.

Finally, Mode 3 allows the user to completely
specify a strategy in terms of number of cuts, cut
locations, number of aim points per cut, number of
weapons per aim point and locations.

The model was developed in 1982.




PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:
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CATEGORY : 2

‘ ACRONYM: RETCOM
NAME : RETurn to COMbat

To simulate the return to service of faliled or
combat damaged items of a combat force.

2-61
Simscript 11.5; Univac 1100 serties

RETCOM is a stochastic, event oriented mode! that
sfmulates up to 4095 individual {tems of a single
system type (e.g., XMl tank or 10 ton truck) of a
combat force organized into a company or a
battalion engaged in a predefined set of common
tasks (movement, engagement, or fnactive periods).

During the performance of the tasks the items in
the force are allowed to suffer combat damage and
mechanical fallure, be repaired, and be returned to
the combat force.

Input data include: force structure, definition of
equipment to include components and vulnerability,
levels of maintenance, recovery or evacuation
capability, component reliability, and scenario.

The model produces a summary of the system
performance which {ncludes: estimates of
operational availability and mission retlfability
for each item and the force; total number of RAM
failures and the number of faflures for each major
component; total combat hits received by the force
and the resulting consequences; maintenance asset
utilization in terms of diagnostic and repair time,
and any administrative or logistic delay; and time
sequenced history of events, such as RAM fafilure,
each component hit and resulting consequences,
repair action and item recovery.

The model was developed in 1982.
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. CATEGORY :
ACRONYM:
NAME 3

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

2
SCAN
SCAN

To assess aircraft survivability against a
specified missile threat.

2-10
2,000 Fortran statements; I1BM 3033

SCAN provides an analytical means of assessing
alircraft survivablility against a specified missile
threat.

The encounter between an airborne target and a
fragmentation warhead know as the "Endgame" is
mathematically simulated and impact computations
are carried out for all fragments impacting a
geometrical representation of the target.

Input consists of target, case and warhead data.
Output consists of both statistical and graphical
summaries including survival probabflites and
target distributions.

The program was developed in 1982.




Jdordan and Associates —AFQ8-09Z Phase |

CATEGORY :
ACRONYM:

NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

2
SCARE

Simulation of a Countermeasures, Ajircraft, Radar
Encounter

To simulate a countermeasures, aircraft, radar
encounter.

2-63
40,000 Fortran statments; VAX/VMS

SCARE is a one-on—one or few-on-one engagement
simulation. A typical engagement scenario consists
of one or two maneuvering alrcraft depioying
countermeasures flying against a single threat
system.

The detailed nature of the model precludes using
SCARE for battlefield style simulations. The
effectiveness of chaff, jamming, maneuvers, and
combinations of these countermeasure techniques can
be evaluated using the program.

Two modules, RADAR2A and MISSLE!, together comprise
a combined SCARE module.

RADAR2A is a detatled simulation of a specific
semiactive continuous wave seeker, while MISSILE!1
models a specific surface-to air missile. The
actual seeker and missile are part of a surface to
air missile system that also includes a target
tracking radar.

Either RADAR2A or MISSILE|l may be run f{ndependently
by modifying input parameters.

Input data include setup parameters, RADARZ2A design
parameters (antenna pattern, signal, angle tracker,
dippler tracker, doppler search, angle error
demodulator, AGC, receiver), and missile design
parameters.

Output data consists of peak tracking errors,
MISSILE!l status, plot output, and debug output.

The model was developed in 1985.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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2

SGR
Sortie Generation Rate

To estimate the number of sorties per aftrcraft per
day that can be generated by the aircraft at a
base.

2-70
700 GPSS-V statements

SGR is applicable to any afrcraft program and
measures sortie generation rate as a functton of
major aircraft design parameters, base operations
scenarlio, and the maintenance and supply support
system. The model s intended for use in the
conceputal and early design phases of a program and
operates on summary-level input parameters.

Maintenance activities considered are scheduled
maintenance, unscheduled maintenance, and combat
damage. Alternatives to accommodating stockouts of
spare LRUs include expedited base repair of a
fafled LRU, expedited resupply of an LRU to the
base, and cannibalization.

Other features include evaluation of nuclear
biological chemical (NBC) conditions, exterior
versus fnterior maintenance access, maintenance
team queueing, and breakdown of maintenance actions
into airframe, propulsion and avionics.

The model was developed in 1984.
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‘ CATEGORY : 2
ACRONYM: SPEED
NAME : Simulation of Penetrators Encountering Extenslive
Defenses
PURPOSE : To represent the penetration of air defense

structure over an extended geographic reglfon.
ENTRY No(s): 2-67
MODEL DATA: Fortran; DEC VAX 11/780

DESCRIPTION: SPEED is a one sided, event based, stochastic, many
on many campaign simulation that models of the
interactions between forces and elements of a
defense. The model is supported by the output of a
vartety of other one on one models, such as POO!
and TAC ZINGER. SPEED consists of five submodels
which execute faster than real time due to the
input data structure.

Input includes penetrator flightpaths, air defense
system composition, weapon target designation, and
effectiveness tables.

. The output consists of summary statistics and more
detailed outputs as desired.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
TAC ASSESSOR
TAC ASSESSOR

To analyze tactical C3] and reconnaissance related
issues.

2-73
Fortran; 1BM 3032; CDC Cyber; DEC VAX

TAC ASSESSOR is & two sided, combined arms, event
sequenced simulation model with emphasis on C31
activities relating to air and ground tactical
interaction.

The model simulates a Corps area of operations.
Air operations include tactical reconnafssance,
close air support, battlefield interdiction, and
defense supression missions. Aircraft are modeled
as flights and ground units are modeled at the
battalion unit level. C3] elements are modeled
with decisions and intelligence processes using
artificial intelligence techniques.

TAC ASSESSOR does not model weather, nuclear or

chemical operations, or air to air engagements. It
does not have a detailed communications module or a
sensor model that explicitly models SIGINT sensors.

Inputs to the model include scenario data, initial
orders for air and ground headquarters, air and
ground unit characteristics, afircraft and weapons
performance data, C3l structure, sensor performance
data, ground weapons effectiveness data, and inputs
to artificial intelligence routines.

The model produces extensive output data.
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CATEGORY :
ACRONYM:

NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

i AF88-092 Phase 1
2
TAC AVENGER

TActical Capabilities, AVionics, ENerGy-
maneuverability Evaluation and Research

To simulate a close-in maneuvering afir duel between
two aircraft.

2-74
Fortran; Honeywell 635; I1BM 3032

TAC AVENGER s a digital computer simulation of two
aircraft in a close-in maneuvering air duel. Each
aircraft maneuvers in three dimensions, each pilot
reacts on a second by second basis to the maneuvers
of the opponent, and each pilot expends ordnance
against the other aircraft as opportunities occur.
The individual aircraft tactics are selected from a
range of reasonable choices based upon the tactical
situation.

The relative performance capability of the alircraft
and pilot preferences were derived from empirical,
real world data and are selected using a random
selection of avionics, energy maneuverability, and
weapons to figher effectiveness.

Input is in the form of detailed engineering data.

Output includes aircraft position, missitlte/target
position, gun/target, and missile/gun summaries.
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' CATEGORY : 2

ACRONYM: TAC BRAWLER

NAME : TAL BRAWLER

PURPOSE : To mndel multiple aircraft air comb:

ENTRY No(s): 2-75
MODEL DATA: fFortran and PL/1; Honeywell 645

DESCRIPTION: TAC BRAWLER is a Monte Carlo, event driven computer
simulation of flight versus flight air combat.

Inherent within the simulation is the explicit
model ing of the human decisfon processes through
the use of "value driven," "decision making," and
"information oriented decisior architecture.”

Special emphasis has been placed on simulating
cooperative tactics and on capturing the importance
of situational awareness in both the visual and
beyond visual range arenas.

The model configuration supports the simulation of

. engagements of up to sixteen total aircraft:; up to
twelve on one side; up to four flights; and up to
eight aircraft in a flight.

TAC BRAWLER is in its sixth phase of development
which will add unique tactics, ECM, COMJAM, and GCI
capabilities.

Inputs include force sizes and starting conditions,
armament and fuel loads, and specific tactics if
desfired.

Output consists of a summary printout of important
events and detailed graphical displays.




CATEGORY:

ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

2
TAC DISRUPTER
TAC DISRUPTER

To examine interactions between air forces and
SAM/AAA air defense systems.

2-76
Fortran and Simscript; VAX 11/730; 1BM

TAC DISRUPTER is a time driven, deterministic which
models the interactions between strike forces and
integrated air defense networks. Strike forces may
consist of battlefield interdictfon, close air
support, strategic penetrator and support afircraft.

Each simulation covers a time period which can be
specified by the analyst or imposed through the use
of actual field test flight path data. Time is
stepped in one second increments. Current and
future events are generated at each time increment
based on the situation as perceived by each player.

TAC DISRUPTER can be used to model specific combat
sftuations and analyze the effects of different
combinations of air to ground attack strategies and
ground defense configurations.

The command and control structures of integrated
air defense networks is explicitly modeled. All
detections, target assignments, and message traffic
are modeled explicitly. TAC DISRUPTER also models
the effects of ammunition 1imits and reload times
extending to divisional depot level resupply.

Input requirements include target arrays, weapon
system data, offensive and defensive procedures and
doctrine, ingress and egress checkpoints, ECM
equipment parameters, RCS, IR signature, antenna
patterns, lethality, and SAM netting.

The model has extensive output capability.
The model was originally developed in the early

1960’s and has been extensively modified and
expanded.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

ciate AF88-092 Phase |
2

TAC EVALUATOR
TAC EVALUATOR

To show the effect of various combinations of
tactical air weapons and support systems on the
outcome of a dynamic, corps level ground battle.

2-77
Fortran; Honeywelf 6180; CDC Cyber 74

TAC EVALUATOR is an event sequenced, expected value
simulation. Lanchester equation algorithms resolve
the ground combat engagements. The model simulates
breakthrough tactics; single, double, and vertical
envelopments;:; and employment of tactical air. It
contains functional modules for reconnafssance or
C3 simulation, including communications jamming.

The model keeps track of movement, strength, and
attrition of up to 200 ground units including both
engaged and second echelon units. It generates
close air support and interdiction mission demand,
allocates available aircraft in either interactive
or automatic mode, performs targeting, and computes
aggregate strike results and air losses. Offensive
unit movement is simulated at engaged or approach
march velocities with delays in movement of ground
forces as a result of air stritc-.

The mod:? o Yo s demede st T meel U s ituations
and tactical airpower decisions at tactical control
facilities and below. When specified, emulations
of communications jammers interact with represented
communications transmissions producing delay and
disruption. These interactions influence aircraft
sortie generation and the distribution of sorties
over the battlefield.

The model has automatic and interactive modes.

input data includes force size, reconnaissance
plans, and weapons effectiveness data.

TAC EVALUATOR contains an extensive graphics
package for output.




CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

n and A
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2

TAC LANCER
TAC LANCER

To evaluate the effectiveness of alir to air
missiles in maneuvering combat.

2-78
Fortran; 18M 3081}

TAC LANCER was developed to provide endgame missile
effects for the TAC AVENGER model. The model can
be used both online with TAC AVENGER and offline to
assess missile capabilities. It provides missile
probability of kill fn a8 maneuvering environment.
The simulation includes fusing and fragment impact,
and launch, guidance, and fuse reliabtlity factors.

Input consists of detailed engineering data.

Output is in the form of missile/target position
and terminal effects summaries.

The model was developed in 1977.
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‘ CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
TAC PROTECTOR
TAC PROTECTOR

To perform analysis and change assessments of the
effects of alrcraft self protection capability
mixes on aircraft attrition and bombs on target.

2-79
Basic; Zenith Z-100/150

TAC PROTECTOR is a deterministic, simple rate model
tracking friendly afrcraft and hostile air defense
unit attrition. The model simulates few on few
engagements. Statistics are compiled on a sortie
by sortie basis.

Inputs include self protection capability mix and
parameters, ingress and egress altitude and flight
size, and limited scenario variations.

Output consists of aircraft or air defense unit
attrition, cumulative sorties flown and cumulative
bombs on target, all on a daily basis.

The model was developed in 1985.
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CATEGORY : 2

ACRONYM: TAC REPELLER

NAME : TAC REPELLER

PURPOSE : To investigate aircraft attrition due to ground

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

based air defense systems, including radar and IR
guided SAMs, and air defense artillery.

2-80
Fortran; Honeywell MULTICS; IBM 3032; CDC Cyber 176

TAC REPELLER 1s an event and time stepped, two
sided, Monte Carlo, combat simulation model that
treats interactions between afircraft and indfvidual
component units of an integrated air defense array.
It simulates few On few engagements in detail.

Processes modeled include aircraft movement, threat
detection and prioritization, target selection by
defensive units, target engagement, and defense
suppression. QOutcomes of individual engagements
within the few on few scenario are determined by
invoking detailed one on one engagement models such
as TAC ZINGER and POO!.

Aircraft movement is on prescribed flight paths.
Detection of aircraft by radar and visual means is
modeled. Radar detection is based on a form of the
radar range equation. Countermeasures equipment
(jammers and flares) carried by aircraft may affect
both initial detection and target tracking.

The model does not represent weather, obsurants, or
communications jamming. Also, coordinated radar
jamming is not included.

Input includes aircraft characteristics; position
data for radars and fire units; individual aircraft
flight paths, position, velocity, and orientation;
detection radar parameters; terrain data; threat
prioritization and target selection parameters;
command structure; ammunition stocks and reload
times; jammer characteristics; and mission data.

Output consists of a time history for individuail
aircraft.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

2
TAC SUPPRESSOR
TAC SUPPRESSOR

To address air defense and defense suppression
problems in scenarios larger that one versus one
but smaller than theater level.

2-81
Fortran; 18M 370; IBM 3330; VAX 11/780

TAC SUPPRESSOR is an event stepped simulation model
designed to evaluate the effectiveness of air and
land weapon systems, jamming systems, tactics, and
command and control procedures. Element of the
simulation are defined by attributes, allowing a
variety of types of forces to be modeled. Naval
warfare can be simulated by defining elements with
the attributes of various types of ships.

Strike forces are represented as aircraft flying
preplanned and reactive flight paths. Preplanned
flight paths are used for aircraft designated to
attack kncin target tocations. The reactive mode
of the model allows aircraft to engage targets of
opportunity using tactical guidelines provided as
input. Air defenses are represented by early
warning sites, command centers, and fire units.

All units are capable of autonomous operations, as
well as varied modes of echelon control. Threat
prioritization, weapon assignment, and other air
defense functions are modeled. Missile intercept
is calculated using target flight path and relative
geometry. Engagement results are provided by table
look-up.

Input data includes equipment characteristics and
attributes, chains of command, communications
networks, tactics, and doctrine.

Output is In the form of statistics tables in
various formats.

The model was developed in 1981 and updated in
1984,
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CATEGORY : 2

ACRONYM: TSARINA

NAME : TSAR INputs using Aida

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

To evaluate chemical and conventional attack
against alr bases.

2-83 through 2-85
6,000 Fortran statements; VAX 11/780; 1BM 3081

TSARINA is the latest version of an adaptation of
the Airbase Damage Assessment (AIDA) computer
model. This version has been developed to simulate
airbase attacks with chemical weapons and to
generate more detalled damage data for conventional
attacks.

TSARINA is a Monte Carlo model. 1t permits
assessments to be developed for a campaign of air
attacks, and prepares those assessments for the
Theater Simulation of Airbase Resources (TSAR)
model to assess the impact of the destructive and
disruptive effects of conventional and chemical
attacks on sortfe generation.

In the first version of TSARINA several key
additions were made to the Aida Model so that the
on-base location of resources can be readily
associated with various targets, different mean
area of effectiveness of kill probabilitirs can be
defined for the different resources, and a novel
two-level ‘cookie cutter’ can be used to represent
the effectiveness of weapons against the various
classes of resources.

TSARINA, as presently configured, permits damage
assessments of an airbase complex that is composed
of up to 750 individual targets and 2500 packets of
resources. The targets may be grouped into as many
as 30 different vulnerability categories, and
different types of personnel, equipment, munitions,
spare parts, TRAP (tanks, racks, adaptors, and
pylons), building materials, and POL (petroleum,
ofls, and lubricants) can be distinguished. The
attacks may involve as many as 100 weapon-delivery
passes and 10 types of weapons.
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ACRONYM:

DESCRIPTION:

i AF88-092 P

TSARINA
(cont i nued)

Input includes control data TSAR data, chemical
weapon data, special features, target data, target
height, resource equivalence, attack data,
alternate attack data, effective miss distance,
submunitions pattern, mulitiple MCL data and mobile
arresting barrier data.

Output data includes effects of conventional and
chemical weapons for each trfal, damage data for
specified resources for TSAR, and multi-trial
damage statistics for specified resources, and plot
of impacts and minmum operating surface on filight
surfaces.

The model was developed in 1985.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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2

VECTOR

VECTOR

For use in estimating net assessments, performing
force deployment studies, and providing information
for performing trade offs among weapon systems.

2-86
Fortran; Univac 1100/82; Amdah! 590

VECTOR is a two sided, deterministic simulation of
integrated air and tand combat. Aggregation level
is the maneuver battalion or its equivalent. The
model has generally been applied to corps level
scenarios, although it can be applied at a theater
level.

The model uses difference equations to compute
movement, detection, and attrition results. Time
step sizes appropriate to the individual process
are used. Asynchronous events are also handled.
Tactical decision rules are provided as input.

The model allows seven maneuver unit weapon systems
per side, and weapons types of tactical aircraft,
artillery, air defense artillery systems, mines,
helicopters, and aircraft shelters.

Input requirement include force composition and
location; tactics data and tactical rules:; weapons,
personnel, equipment, and supplies; weather data:;
battliefield description, terrain, geography, and
lines of communications network: and performance
data.

Qutput consists of unit and inventory information,
losses and exchange ratios, FEBA movement, target
and intelligence information, and other statistical
data.

The most recent version of the model is VECTOR-3,
which was developed in 1982.
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SYSTEM/SUBSYSTEM PERFORMANCE MODELS
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Acronym Name

ADAM Automatic Dynamic Afrcraft Model

AEP Avionics Evaluation Program

(AFPP) Alrcraft Flight Procedures Program

AIRCRA

CRKGRO Crack Growth

DYSCO Dynamic System Coupling

EASY-ACLS Environmental-Control Analysis System - Afir Cushfon
Landing System

FATOLA Flexible Afircraft Take-Off and Landing Analysis

FLOPS Flight Optimization System

GASP General Aviation Synthesi{s Program

HAVE BOUNCE
MIREM
(MRMC)
NORTAX
OMENS
SAIFE

SESAME

SKI JUMP
STRAT SPLASH
TAC RANGER
VALT

VASCOMP

Mission Reliability Model

Mission Radius and Maneuverability Characteristics

Opportunistic Maintenance Engine Simulation
Structural Area Inspection Frequency Evaluation

System of Equations for the Simulation of Aircraft
in a Modular Environment

VTOL Approach and Landing Technology

V/STOL Afrcraft Sizing and Performance Computer
Program
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

ciat AF88-09 1
3
ADAM

Automatic Dynamfic Aircraft Model

To generate NASA Structural Analysis (NASTRAN)
Structural models with minimal data or knowledge.

3-12
Fortran

The model generated by ADAM inciudes the executive,
case control, and bulk data decks. The model {s
set up for eigenvalue analysis with the appropriate
plotting commands.

Input is in four groups. Group A states the number
and type of components. Group B contains all body
data. Group C contains all wing data. Group D
contains concentrated point mass data. Group B and
C has structural and non-structural distributed
panel /rod mass data.

Output consists of a NASTRAN model designed for
normal modes analysis. A plot file is
automatically generated so that the first ten
eigenvectors or modeshapes can be plotted. A
summary table of the input with user warning
messages and a card count are on another file.

The model was developed in 1985.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:
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3
AEP
Avionics Evaluation Program

To perform effectiveness evaluation of avionics for
military aircraft

3-13 and 3-14
Fortran

AEP is a library of seven detailed avionics
performance assessment models driven by a common,
interactive software package. It provides an
efficieirt means for performing tradeoff analyses
among cost, reliabitity, maintainability, and
performance of avionic configurations.

The models are the air to ground mission analysis
program, target acquisition, weapon delivery,
survivability, communications, air to air mission
analysis, and dogfight analysis.

The original AEP was developed to provide the Air
Force Avionics Laboratory with an efficient tool
for conducting in-house analyses of current and
postulated weapon system concepts performing
air-to-ground missions in a wide spectrum of
operational enviromments.

An interactive graphics capability was later added
to provide much more efficient use of the program.

An improved version of the AEP that incorporates
imperfect equipment monitoring, multiple aircraft,
multiple sorties, and cost accumulation; updates
the Interactive graphics processor;:; includes a8 more
easily used technique for accessing hardware and
function data; and has additional features for
displaying output results followed.

As part of the input data, the user must describe
the equipment 1ist that makes up an aircraft. The
user has flexibility to aggregate or disaggregate
actual ’‘black boxes’ into equipment elements.
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ACRONYM:

DESCRIPTION:

AEP
(cont i nued)

Other input includes: hardware subfunction data;
subfunction hardware compliement; flight profile;
weapon delivery; target acquisition; permanent file
input data storage data - AEP execution lists;
hardware/subfunction data; flight profile; weapon
delivery execution lists; weapon delivery error
sources; weapon delivery aircraft; MARSAM execution
1ists; and MARSAM candidate data.

The results of the simulation are stored as a
permanent file and accessed via the AEP interactive
program.

The output is composed of statistics describing
random variables, number of occurrences of random
events, and function/subfunction utilization.

The model was developed in 1972,
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

3
(AFPP)
Alrcraft Flight Procedures Program

To construct alircraft flight paths and performance
schedules.

3-02 and 3-03

Fortran; IBM 370/168MP

The Afrcraft Flight Procedures Model is used to
construct aircraft flight paths and performance
schedules for specified operational procedures.
The computer model algorithms were derived from
fundamental aircraft and engine performance
relationships or from operational characteristics
applicable to specific aircraft types.

The program was developed in 1981.
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CATEGORY :
ACRONYM:
NAME :
PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3

AIRCRA

AIRCRA

To evaluate relative combat aircraft performance.
3-15

Fortran

AIRCRA is a suite of FORTRAN-1V computer programs
which may be used to assist in evaluating relative
combat ailrcraft performance, using energy
maneuverability theory.

The programs include executive routines; a main
calculation program; configuration, thrust, and
drag data subprograms for each aircraft type;
input/output programs, including graphics routines;
and data libraries.

The model was developed in 1982 by the Aeronautical
Research Lab in Melbourne, Australia.
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CATEGORY : 3

ACRONYM: CRKGRO

NAME : CRacK GROwth

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

To perform detafled fatique crack growth analysis
on a cycle-by-cycle basis.

3-21
Fortran

CRKGRO is a two-dimensional crack-growth computer
routine. An improved load interaction model which
accounts for both the retardation and acceleration
effects of the spectrum loading was implemented in
the program.

The program contains a crack library which consists
of 10 subroutines, each containing a specific
stress intensity factor solution for a spicific
crack geometry. There are eight additional dummy
rortines stored in the program, which provide the
capability for adding new stress intensity factor
solutions for the crack geometries to be
considered.

Input data include: crack depth over crack length
ratfo, crack depth over thickness ratfo, crack
depth, stress intensity factor solution in depth
direction, crack length, stress intensity factor
solution in length direction, half width of
structure, shape factor, radius of hole, thickness,
structure geometry and load interaction effects.

The output consists of input echo data and computed
results. The latter can be classified as either
graphical displays or tabular displays. Various
levels of displays are provided for growth history
data which exhibit a large quantity of information.

The model was developed in 1981.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
DYSCO
DYnamic System COupling

To analyze rotorcraft dynamic and aerodynamic
phenonema based upon coupling independent,
arbitrary component representations into a valid
representation of a complete system.

3-23
Fortran; IBM 4341.

The DYSCO program includes a library of component
representations, applied force algorithms, and
solution methods.

The user specifies a set of components and selects
an appropriate force algorithm for each component
and supplies the necessary data. DYSCO defines the
control logic for definition of the equations of
motion of the coupled dynamic system, then the user
selects a solution method, and DYSCO forms the
equations and carries out the soluttion.

The equations are sets of second-order ordinary
differential equations. The coefficients and
forces may be nonlinear and time dependent. The
solutions may be in the time or frequency domain.

The user must formulate a model of the vehicle or
structure in Lerms of the available component and
force representations, have available the
appropriate input data for each of the modules,
select an appropriate solution technology module,
and define the necessary data to control the
solution process.

The model was developed in 1982.
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CATEGORY :
ACRONYM:

NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
EASY-ACLS

Environmental-control Analysis System - Alr Cushion
Ltanding System

To assist in the development of improved control
systems.

3-24
Fortran

The EASY model consists of two programs, a model
generation program and a model analysis program,
which allows a wide variety of dynamic systems to
be modeled and analyzed as to either their steady
state or dynamic behavior.

In the EASY program, a user defines the system to
be analyzed by specifying the individual components
and their interconnections. Each component is
simulated in a subroutine of the main program, and
each has input data requirements which must be
supplied by the user. Twenty-two componenst are
modeled, such as:

- Air Bag Skid System

- Simple Duct

- Valve in a Duct

- Inlet Fan

- Switches (4 types)

There is also a set of standard subroutines and
functions which are called automatically as they
are required, and for which the user need not
supply any input data.

The model was developed in 1979.
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
FATOLA
Flexible Afrcraft Take~-Off and Landing Analysis

To simulate the dynamics of conventional aircraft
during takeoffs and landings.

3-31
Fortran

Program TOLA (Take-off and Landing Analysis)
provides a non real time simulation of the dynamics
of conventional aircraft during takeoffs and
landings.

The program models the performance of an aircraft
during a takeof roll or during the glide slope,
flare, impact, and rollout of a landing. It
includes the effects of a number of external and
fnternal conditions such as wind shears, rough
runway, engine fafilure, ground effect, etc.

TOLA was modified to inclued a flexible airframe
option and is identified as program FATOLA at NASA
Langley.

A provision for actively controlled landing gear
has been incorporated. The active control code
simulates dynamic load control during impact and
rollout, and during takeoff roll on rough runways.
Additionally, a program restart capabflity was
added as well as other program enhancements.

The program was developed in 1972.




ENTRY No(s):
MODEL DATA:
DESCRIPTION:

Jordan and Associates AFO0-092 Phase |
. CATEGORY : 3

ACRONYM: FLOPS

NAME : FLight OPtimization System

PURPOSE : To optimize aircraft configuration.

3-4]
Fortran

FLOPS is an afrcraft configuration optimization
program developed for use in conceptual design of
new afrcraft and in the assessment of the impact of
advanced technology.

The program contains modules for preliminary
weights estimation, preliminary aerodynamics,
detailed mission performance, takeoff and landing,
and execution control.

An optimizatfon module is used to drive the overall
design and in defining optimized profiles {n the
mission performance. Propulsion data, usually
received from engine manufacturers, are used in
both the mission performance and the takeoff and
landing analyses.

Although executed as a single in-core program, the
modules are stored separately so that the user may
select the appropriate modules (e.g., fighter
weights versus transport weights) or leave out
modules that are not needed.

T
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

i AF88-092 Phase |
3

GASP
General Aviation Synthesis Program

To perform tasks associated with the preliminary
design of general aviation aircraft.

3-27
13,000 Fortran statements; CYBER 170 series.

GASP was developed to perform tasks generally
assocfated with the preliminary design phase of
small, fixed wing afrcraft employing propulsion
systems. It provides the capability to perform
parametric studies in a rapid manner during
preliminary design efforts.

The system consists of an executive driver and
eight basic computer programs, which are used to
build up the force coefficients of a selected
configuration. The system employs modified
linearized theory methods for the calculatfon of
surface pressures and supersonic area rule
concepts, In combination with 1ineartzed theory,
for the calculation of aerodynamic force
coefficients.

The executive driver invokes individual modules to
provide the data and computations required for
configuration design or analysis.

In one module, skin friction is computed using
turbulent flat plate theory. Wave drag s
calculated in either the far-field (supersonic area
rule) module or the near-field (surface pressure
integration) module.

The far-field module {s used for wave drag
coefficient calculations and for fuselage
optimization according to area rule concepts.

The near-field module is used primarily as an
analysis tool, where detafiled pressure
distributions are of interest.
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ACRONYM: GASP

DESCRIPTION: (cont inued)

Lifting pressures, drag-due-to-1{ft, pitching
moment, and trim drag are computed by the lift
analysis module, which divides the components of
the configuration into a mosaic of ‘Mach-box’
rectilinear elements which are employed in
obtaining | inear theory solutions.

A complementary wing design and optimization module
computes the wing shape required to support an
optimized pressure distribution at a specified
flight condition.

A geometry module handles configuration geometry
for the system. The user prepares only "drawing
type" geometry data; all "paneling” of the
configuration for theoretical analyses is handled
by the system.

The wing pressure module summarizes and tabulates
for output the wing surface pressure data for
user—-specified conditions.

A plot module draws configuration pictures
’ according to user specified size and view
parameters.

This program was developed in 1980.
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‘ CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
HAVE BOUNCE
HAVE BOUNCE

To perform analyses to determine the response of
the F-15 to landing and taxi over rapidly repaired
bomb damaged runways.

3-29
2,500 Fortran statements

The program uses efther a simulated or measured
runway roughness profile to excite an aircraft
model and generate landing gear load and airframe
response analytical data. Both actual loads and
percent of design 1imit values are calculated.

A data base is provided to simulate a typical F-15
afrcraft and various runway roughness repairs. The
program is compatible with FORTRAN-V language and
can be executed interactively or in batch mode.

Input data include: simulation option; aircraft
pitch attitude; change data base parameters; RDT
matrix member and value; distance in front of
profile; aircraft configuration;: aircraft
properities; sink speed, head wind; taxi speed;
speed increment; number of increments; tire
pressure code; runway profile definition; bump/dip
characteristics; gear symmetry; number of
symmetrical and asymmetrical aircraft modes;
flexible model! configuration; thrust; and final
time.

Output data consists of time histories and maximum
summaries of selected parameters.
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. CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

i AF88-092 Phase |
3

MIREM
Mission RElfability Model

To evaluate missfon reliability and sustafined
operating capability of advanced electronic systems
during the early development phase.

3-34
Fortran; VAX 11/780.

Typical reliability analyses that can be conducted
using MIREM include:

- evaluations of mission reliability for
alternative mission scenarios;

- determination of the additional operating
time without repair that can be achfeved due to
fault tolerance;

- Jjdentification of the parts within a system
that are contributing significantly to mission
failures;

- f{dentification of design improvements that
offer a large payoff in mission reliability; and

- comparison of integrated, fault-tolerant
systems with conventional discrete systems in terms
of mission reliabiiity.

An ancillary program called DATAIN performs the
data entry function using online, user-friendly
screens to create or update architecture files and
scenario files. MIREM reads these files to perform
computations, prepares reports dealing with
fault-tolerant system reliability, and creates a
plot file containing the selected plots.

Input data include structural data describing which
system resources are required to perform each
operational function and how these functions
interact in their use of resources, and reliability
and maintainability data for each resource
identified in the structural data.

Output includes mission completion success
probability, budget, mean time between critical
faflure, mean time between function failure, line
replaceable module/line replaceable unit budget,
repair policy, and testability factors.

The model was developed in 1986.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

ciates AF88-092 Phase

3
(MRMC)
Mission Radius and Maneuverability Characteristics

To perform detafled analysis of the mission radius
and maneuverability characteristics of combat type
alircraft.

3-33
5,500 Fortran statements; CYBER 70 series.

The program was developed with the assumption that
great emphasis would be placed on balanced-radius
profiles, and that alternate radius missions would
be of interest as trade-off information. Thus, it
was designed to produce accurate performance
results for all mission segments while minimizing
the repetitive calculations normally required to
balance radii and develop radius trades.

The program contains five mission modules. Each
mission module is designed to determine the combat
radius or range capability for a specific mission
with its associated ground rules and profile
definitions. Several of these mission profiles
contain optional profile segments for use in
representing alternate missions.

Input includes propulsion data, aerodynamic data,
afircraft weight data, and mission requirements.

For each requested flight-point, an extensive set
of aircraft state variables and acceleration rates
are output.

This program was developed in 1981,

1
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
NORTAX
NORTAX

To provide rapid assessment of the structural
capability of aircraft to perform operations on
rough repaired or unpaved airfields.

3-28
5,000 Fortran statements.

NORTAX was developed to analyze the aircraft ground
operation responses under various operating modes
and surface conditions.

The program is capable of handliing multiple
aircraft types, landing gear types and detalled
configurations, including the unsprung mass layout.
It can generate time histories of loads and other
responses of flexible aircraft structures while
performing landing impact, taxiing, turning, and
braking operations on paves, paved and bomb damage
repaired, and unpaved ylielding soil-surface
runways.

Bogfe dynamics and the trim cylinder irfluence are
also considered in the program. A multispring tire
model is available for runways with sharp edge
bumps or short wavelength obstacles.

Input data includes logical datas; aero and start-
end data; geometry, physical locations and control
data; turn-angle table; modal data; constants
required in brake equations and brake torque table;
hook force table; arrest-chute data; and piecewise
linear description of runway profile shape.

Output data consists of time histories of key
variables and a summary of the maximum and minimum
extremes of the following responses; CG vertical
acceleration, strut axial forces, vertical
accelerations at selected stations on the fuselage
or wing elastic axis, verticail, fore-aft, or
lateral accelerations at control points on external
stores or pylon—-mounted engine nacelles, and shear
loads, bending moments, and torsional moments at
selected wing sections.

The model was developed in 1985.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
OMENS
Opportunistic Maintenance Engine Simuiation

To simulate the operation of a sfngle engine
through a long period of time.

3-36
2,200 Fortran statements; Honeywell 635,

The model provides long-run forecasts of engine and
module removals caused by fallure as well as time
expiration and opportunistic replacement of the
internal life-limited parts.

It also calculates composite (usage, scheduled, and
screened) engine removals per 1000 flying hours
factors and their corresponding NRTS (Not Reparable
This Station) rate factors.

These forecasts are based on input failure rates,
max imum operating time 1imits, and screening
intervals for the opportunistic maintenance policy.

The model can also be used to estimate the expected
effectiveness of alternate screening intervals.

There are several versions of the model.

- OMENS | was written for the F100 PW100
engine installed in the F-15 aircraft.

— OMENS 1] is an improved version
incorporating transportation costs and OMENS 111 is
a further refinement.

- OMENS IV and V were written for the
F100/200 engine.

- There is also a general version, OMENS XXX.

Operationally, the model simulates the operation of
a single engine through a very long period of
future time. In operating over this extended
period, the engine must be removed for repair from
time to time.

Repairs become necessary on the engine when one of
the modules fails prematurely or whenever it
requires replacement of an internal life-limited
part.
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ACRONYM:

DESCRIPTION:

i AF88-092 Phase |
OMENS

{cont i nued)

The model tracks all the engine removals and a!ll
replacements of each module and offending life
limited part through simulated time. Reccrds are
kept through simulated time of the number of
removals and the reasons for removal for each
module and for the engine.

Reasons for removal include premature failure of
one or more parts, reaching the scheduled operating
time 1imit, or being screened out due to the
opportunistic maintenance policy.

The model also computes maintenance, pipeline,
parts costs, and transportation costs associasted
with the forecasted removals and aggregates the
costs for any desired life cycle perfiod (in years)
to aid in selecting that optimal maintenance policy
which produces the least total cost.

Actuarial, pipeline, and cost data, including
initial NRTS rates, are internal data needed to run
the program. These values are defined in the
design maintenance concept.

There is also variable data involved in running the
model. This data is user input and can be changed
to simulate different program policies and the
effects on cost. These values include the
screening variables, number of runs desired, life
cycle and simulation years choser by the user.

The output data of the model is broken into several
different sections. There are tables which show
engine and module report period summary removals,
NRTS rates, parts replacements costs, depot and
base costs, and an objective function which ties

"all the replacements and removals together with a

cost analysis table for a given life cycle. There
are two different screening values that must be
entered for each part, a base screen value and s
depot screen value.

The model was originally developed in 1979 by AFLC.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

3
SAIFE
Structural Area Inspection Frequency Evaluation

To simulate the structural performance of an
atrcraft fleet and the effectiveness of an
inspection program.

3-45
Simscript 11.5

SAIRE is a large, complex mathematical model,
containing a number of submodels.

The aircraft model is divided into structurally
sfignificant elements and the inspection program for
each element is defined.

Structural defects are classified as: fatigue and
corrosion which are wear-out and aging phenomena;
production or design defects; and operational or
maintenance damage. These defects and the
inspection program are treated as probabilistic
phenomena interacting over time.

The program input consists of three parts:
variables which pertain to the aircraft type under
consideration; alternative output format {f
standard output is not used; and input variables
whose values are unigque to each element.

For each element simulated, SAIFE generates the
number of defects - cracks, corrosion, service
damagte, and producticn damage - that occur during
the service l1ife of the aircraft. Except for
production damage, the minimum, maximum, and
average flight hours at which the defects occur are
also presented.

Other output includes the number of cracks and
corroded areas detected, flight hour and aircraft
identification information.

The model was developed in 1978.
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CATEGORY: 3
. ACRONYM: SESAME
NAME : System of Equations for the Simulation of Atrcraft

in a Modular Environment
PURPOSE : To simulate alrcraft motfon in real time.
ENTRY No(s): 3-39
MODEL DATA: 20,000 Fortran statements

DESCRIPTION: SESAME is a system of equations for the simulation
of an aircraft’s "rigid-body" motion in real time
using a digital computer.

Those parts of the mathematical model which are
common to all aitrcraft, such as the equations of
motion and axis transformations, have been created
as a set of standard modules, leaving the user to
create only a small group of routines specifically
to describe his aircraft. The two sets of modules
are then 1inked together to produce a complete
model program.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3
SK1 JuUuMpP
SKI1 JUMP

To study the feasability of using ramp assisted
takeoff for conventional takeoff and landing
afrcraft.

3-22
Fortran;: CDC 6600.

SKI JUMP includes three degrees of freedom
(longitudial and vertical translation and pitch
rotation) for the aircraft with additional degrees
of freedom for each landing gear strut, non-1inear
aerodynamic and thrust characteristics, control
system dynamics and simulated pilot controt
functions. Runway boundary conditions and ramp
geometry are modeled in a general sense and must be
quantified by the user.

Input data include: description of aircraft,
aerodynamics of the aircraft, geometry of runway,
and geometry of take-off ramp (ski jump).

Output data consists of a repeat of input for
reference, tabular time history data, a summary of
minimum/maximum parameter values, and a plot data
file.

The model was developed in 1983.
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CATEGORY :
ACRONYM:
NAME :
PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:

3

STRAT SPLASH

STRAT SPLASH

To simulate the air-to-air missile environment.
3-44

FORTRAN

The STRAT SPLASH model enables the user to estimate
the single shot probablility of kill for alir-to-air
missiles. While the missile aerodynamics for a
significant portion of the model, the distinctive
feature is the capability to estimate the effect of
noise or deception ECM on missile guidance.

The model f{ncorporates an Army Materiel Systems
Analysis Activity terminal effects model to
evaluate the interaction of warhead lethality and
target vulnerability.

Input inctludes aircraft launch parameters, missile
aerodynamic characteristics, warhead, and guidance
parameters.

The output consists of millisle fiyout and warhead
interaction.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:
DESCRIPTION:

3
TAC RANGER
TAC RANGER

To conduct combat range/radius and payload tradeoff
studies.

3-46
Fortran; IBM 3081

The TAC RANGER computer program is used in fighter
alrcraft performance studies to establish range and
payload for various combat missions.

Input consists of detailed aerodynamic descriptions
of the aircraft, weapons load, and mission
profiles.

The output includes aircraft time, weight, fuel,
range, altitude, true airspeed, Mach, and fuel flow
at turnpoints.

The model was developed in 1978 by Air Force
Studies and Analysis.




PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

F
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CATEGORY : 3

' ACRONYM: VALT
NAME : VTOL Approach and Landing Technology

To integrate avionics research in navigation,
guidance, controls, and displays with a realistic
aircraft model.

3-48
10,000 Fortran statements; CDC 6000 serfes.

Var fous measurement sensors and avionics functions
are represented by separate modules, allowing
algorithms that are developed to be included into
the simulation with minimal impact on the overall
program structure. For each of the various
modules, the user can select among the supplied
models or add models as they are developed. The
program currently {includes a s{x-degree-of-freedom
hel icopter model.

VALT is composed of many independent modules that
represent either specific hardware such as rate
gyros, external navigational aids, or physical
functions such as winds.

The helicopter model calculates and feeds back
perfect signals, such as linear and angular
velocities, positions, angles, and accelerations.
The sensor models use as inputs the helficopter
derived signals and generate appropriate output
variables to represent the measurements. The user
may select perfect measurement, where the output is
equivalent to the fnput, or models with errors,
where the output is a corrupted version of the
input.

The outputs from the inertial measuring unit
sensors feed into a navigation computer module.
All of the measurement data fs fed into an
estimator module.

The gufdance computer and external guidance
commands consist of several modules. Guidance
commands can be generated internally by stored
nominal trajectory data and automatic guidance
steering laws or by the pilot or by air traffic
control.
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ACRONYM:

DESCRIPTION:

VALT
(cont inued)

The guidance outputs generally represent some type
of perturbation errors and are fed into the control
computer. The control computer uses these commands
to generate equivalent control stick commands.

The hel fcopter model consists of several modules.
The main sections include actuator and rotor
nonlineartties and dynamics, force and moment
calculations, equations of motion, and an update
section to calculate all of the variables that are
fed to the sensor modules.

NAMEL IST type data input is used and only the data
associated with the particular simulation being run
is required as input. This feature is accomplished
by a series of defaults which the user can set to
select modules for the overall simulation.

Output consists of time iterative listings of
requested simulation variables over a particular
time period for which initial conditions were
given.

VALT was developed in 1977.
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CATEGORY : 3

ACRONYM: VASCOMP

NAME : V/STOL Alrcraft Sizing and performance COMputer

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

Program

To afd in the comparative design study for V/STOL
atrcraft systems by rapidly providing atrcraft size
and mission performance data.

3-49
14,000 Fortran statements; CYBER 170 series

VASCOMPZ2 can be used to define design requirements
such as weight breakdown, required propulsive
power, and physical dimensions of aircraft which
are to meet specified missfon requirements.

The program is also useful in sensitivity studies
involving both design trade-offs and performance
trade-offs. Generality and flexibility were
maintained during formulation of the program in
order to permit an accurate simulation of virtually
any V/STOL configuration.

VASCOMP2 is capable of approximating the design
process involved in the layout and sizing of a wide
variety of V/STOL aircraft and synthesizing the
performance of these aircraft.

The program is intended for use fn the study of
V/STOL aircraft which use fixed wing 1ift for
primary cruise flight. The program §is not suited
for the study of afircraft which employ rotary wing
1{ft for forward flight.

The VASCOMP2 program was developed in 1968 and last
updated in 1980.
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RELIABILITY - MAINTAINABILITY - SUPPORTABILITY
LOGISTICS - LIFE CYCLE COST

MODELS
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Acronym
AAM

AMES
AMSEC

ARMS
ASM
ASSCM
BRAT
CORE

DYNA-METRIC

GOALS
ILSSM
IREM

LCOM
MACATAK
MBSGM
METRIC
MLCCM

MOD-METRIC

MOVES

NAVMAN
PLANET
SAMSOM
SESAME

SIMLOG

Name
Afrcraft Avallability Model

Afrcraft Maintenance Effectiveness Simulation

Analytical Methodology for System Evaluation and
Control

Afrcraft Reliability and Maintainability Simulation
Afrcraft Sustainabfil ity Model

Avionics Software Support Cost Model

Budget Readiness Analysis Technique

Cost Orfented Resource Estimating

Dynamic Multi-Echelon Technique for Recoverable
[tem Control

General Operations and Logistics Simulation
Integrated Logistics Support Simulation Model

Incorporation of Readiness into Effectiveness
Mode!l i ng

Logistics Composite Model

Maintenance Capability Attack

Multi-Base Sortie Generation Model

Multi-Echelon Technique for Recoverable Item Control
Modular Life Cycle Cost Model

Modified Multi-Echelon Techniques For Recoverable
Item Control

Marfine Operational V/STOL Environment Simulation

Planned Logistics Analysis and Evaluation Technique
Support Avallability Multi-System Operations Model
Selective Stockage for Availability, Mulitechelon

Simulation of Logistics
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CATEGORY:
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

4
AAM
Afrcraft Availability Model

To relate expenditures for the procurement and
depot repair of recoverable spaces to aircraft
availability rates, by weapon system.

4-01 through 4-04
Fortran

The AAM is an analytical model based on economic
and probabilistic concepts. It produces curves of
expenditure versus availablility rate for different
aircraft types.

An aircraft is available if it is not awaiting
completion of a resupply action. Other events,
such as lack of consumable spares and required
on—aircraft maintenance, may also prevent an
aircraft from performing a mission; so the
availability rate computed in the AAM is not a
complete measure of readiness.

The AAM uses a marginal analysis technique, i.e.,
it ranks the candidates for procurement and repair
in decreasing order of benefit per cost to form an
ordered "shopping list."

Buying and repairing from this list in the order
indicated assures that items which give the greater
increase in availability rate per dollar (of
procurement cost or repair cost, as appropriate)
will be acquired earlier. Thus, the AAM optimizes
aircraft availability for any funding constraint
and produces optimum shopping lists and optimum
repair strategies, by component, for funding level.

For application to Air Staff POM and Budget
formulations, the data inputs to the AAM are almost
fdentical to those used by the AFLC in its
recoverable spares requirements computation.

The AAM was designed to use existing data bases to
avoid the effort required to construct specially
tailored data bases. The data used by the AAM are
found in the AFLC DO41 data base.
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ACRONYM: AAM

' DESCRIPTION: (continued)

Aircraft population and flying hour programs are
supplied from Air Force planning documents, from
either the AFLC KOO4 (Projected Programs) System or
the PA (Aerospace Vehicles and Flying Hour
Programs) System.

The AAM produces curves of cost versus avaflability
rate for each ajrcraft type. Each point on the
curves corresponds to an optimum procurement/depot
repair plan.

The curves enable logistics planners to see the
consequences of various allocations of available
funds for procurement and repair among different
alfrcraft types and to make informed tradeoffs among
those allocations.

The curves may be used in two different, but

compl imentary, ways. Given establ ished

availability targets by aircraft type, the funds

necessary to achieve those targets can be read from

the curves. Conversely, the availability rates

resulting from a specific allocation of funds to
‘ aircraft types can be obtained.

Associated with the model are reports of varfious
formats and automated interactive programs.
Advisory shopping lists and repair plans can be
generated by item for a specific allocation.

The model was developed in 1983 by the Logistics
Management Institute. A companion program, The
Aircraft Sustanability Model (ASM) was developed in
1987 as part of an effort to improve the AAM model.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

4
AMES
Alrcraft Maintenance Effectiveness Simulation

To study the relationship between maintenance and
system performance of carrier based aircraft.

4-07
Simscript 11.5

AMES s a dynamic representation of the maintenance
and operation of a carrier based squadron of naval
aircraft. It can be divided into several segments,
each of which represents a corresponding segment of
the system. The detail with which a given segment
is represented depends upon the interest of that
segment to the objectives of AMES.

AMES 1s different from other aircraft models in
that it measures the effects of human errors in
maintenance (maintenance accuracy). It can be used
to identify those aspects of maintenance with large
payoffs for improving operational readiness and/or
mission completion rate. It can also be used to
evaluate quantitatively the effects of human
factors improvements on aircraft readiness.

AMES does not attempt to model all of the stimuli
that might affect a real aircraft squadron, such as
hostile enemy activity or fuel shortages. However,
some of the peculiarities of a carrier based
squadron are built into AMES. Modifications would
be necessary to use AMES to model other similar
systems, such as a ground based aircraft squadron.
AMES has been designed to minimize the necessary
modifications.

Aspects of the system that are outside the purpose
of AMES are simplified. An aircraft mission, for
example, is modeled by placing the aircraft in a
particuiar set. Details of the mission other than
times of takeoff or landing are {fgnored. This
simplification is made because the details of a
mission have no effect on the factors being studied
by AMES.
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ACRONYM:

DESCRIPTION:

AMES
(continued)

Those aspects that are directly related to the
objectives of AMES are modeled in adequate detail
to perform the desired analyses. Some of the more
important segments include the afrcraft, the
components, human performance, planned maintenance,
corrective maintenance, component failures, and
errors.

AMES can be considered as three basic components
and the interactions between them. The components
are: a supply of aircraft, a schedule of missions,
and 8 maintenance facility. There are three
possible interactions between these three
components. Two Of these are manifest in the AMES
Model: The interaction between missions and
aircraft and the interaction between aircraft and
maintenance.

The interaction between missions and aircraft is a
simple one. Whenever a mission is scheduled and
two operationally ready aircraft are available, the
mission is flown. Whenever a mission is scheduled
and two operationally ready aircraft are not
available, the mission is deferred for a period
(called the scrub time) or until operationally
ready aircraft become available. I1f the mission is
not flown before the end of the scrub time, the
mission is cancelled (scrubbed).

The interaction between the aircraft and the
maintenance facility involves planned (or
preventive) maintenance and corrective maintenance.
In one mode, the maintenance facility attempts to
perform planned maintenance actions on aircraft
which are not on flight duty. These actions are
performed as much as possible in accordance with a
planned maintenance schedule. In the other mode,
the maintenance facility attempts to correct
afircraft failures as they occur. Both modes of
maintenance operate simultaneously and comprise the
interaction between maintenance and aircraft.

The objective underlying the interaction between
aircraft and missions is to fly as many of the
scheduled missions as possible. The objective
underlying the aircraft and maintenance interaction
fs to continually maintain the highest level of

overall squadron operational readiness.
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DESCRIPTION: (cont i nued)

Data input requirements are extensive. 1In addftion
to typical inputs such as aircraft type and number,
each individual aircraft must have assigned to it
certain attributes, such as total flight hours,
flight hours or calendar days since a certain type
of inspection was performed, etc. The user must
supply a database which fits the structure of the
system.

In addition, the AMES program expects another set
of data which consists of parameters that control
the operation of the program. These include such
parameters as the duration of the run, the
frequency of each report, etc.

The AMES program generates two kinds of output:
reports and traces. Both forms are controlled by
user input.

A report consists of certain information which
describes a particular aspect of the current
condition of the simulated squadron. The "Status
Report", for example, indicates the status of each

‘ aircraft at the time of the report. The frequency
of each report must be specified by the user.

Traces were originally built into the AMES program
as a debugging tool. They can still be used for
debugging in case of future developmental work.
Also, traces can be used to follow the execution of
the program in greater detail. Pecliagrities and
uncertainties can be more closely examined by
"tracing" that part of the run in which they occur.
Traces are turned on or off by user input.

AMES was developed in 1980 by XYZYX Information
Corporation.
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4
AMSEC

Analytical Methodology for System Evaluation and
Control

To support management planning for major programs.
4-12
Fortran; IBM 360

AMSEC uses as figures of merit for a system its
relfabflity, maintainability, availability and
life-cycle support cost (RMAC). By choosing
appropriate definitions for these terms, the
methodology can be applied to total systems or to
components, to a lifetime profilte of plans for use,
or to a single specified mission, to overall
effectiveness in meeting design goals, or to
performance at different specified levels of
tolerablte degradation.

Input Data describes, to the level of accuracy
possible at a given point in the development, the
design configuration, the 1ife characteristics and
cost of the components makeing up the system; the
maintenance and logistics support parameters; the
mission profile and plan for use.

From such inputs, AMSEC can be used to generate
estimates of RMAC based on particular combinaton(s)
of parameter values; to break these estimates down
by system, subsystem, or component as desired, or
by failure category and/or changeability criteria;
to examine the effect on RMAC of alternative
changes in the way the system is designed,
supported, and used, and to selectively identify
that combination of changes which forecast the most
improvement in system effectiveness and/or in cost
reduction,

The model was developed in 1976.
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CATEGORY : 4

ACRONYM: ARMS

NAME : Aircraft Reliability and Maintainability Simulation

PURPOSE :

ENTRY No(s):
MODEL DATA:

DESCRIPTION:

To perform operational, reliability and
maintainability analysis studies of aircraft
systems.

4-08
GPSS and Fortran; 30 minutes run time; IBM 360/65.

The ARMS model 1s a flexible analysis tool which
can be applied to a wide range of simulation
experiments without the need for reprogramming.

The model is augmented by a series of input
programs which perform extensive data checking and
provide diagnostics to aid the user in preparing
data for the model.

An output program is also provided to allow the
user control over the output data selection and
formatting process.

The entire series of programs is designed to be
used without any knowledge of the programming
language involved.

The ARMS model can be used for predictions of
maintenance and logistics support requirements for
conceptual aircraft, studies of the impact of
proposed changes to maintenance and/or logistics
policies for current aircraft, and studies of the
impact of proposed product improvements to existing
aircraft.

Input data include: number of aircraft; flight
endurance for up to four configurations; maximum
number of deferred maintenance actions before
unscheduled maintenance; definition of the
components of the aircraft, including failure rate,
flight or mission essentiality, probability of a
failure of the component causing an abort,
probability that a failure of the component will be
discovered at the time of failure, mean time to
repair, personnel required to perform repair,
ground support equipment needed for repair, mean
time to remove and replace, personnel and GSE
required to remove and replace, percentage of
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ACRONYM:

DESCRIPTION:

ARMS
(cont inued)

repair actions that are remove and replace versus
repair in place, and and probability of a test
flight being required following repair; maintenance
personnel available on each work shift (up to 3
shifts) at each maintenance level (up to 4 levels)
fdentified by job description; mission scenarios
defined in segments (up to 90 segments); scheduled
maintenance event definitions; mission launch
schedules; consequences of an abort caused by a
failure in flight and the probability of each
consequence; and when discovered probabilities.

The ARMS model generates an extensive set of output
data. Some of the important output parameters
generated are operational availability, norm, NORS,
personnel and equipment utilization, mission
success, and spare parts consumption.

The model was developed in 1975.
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CATEGORY : 4
. ACRONYM: ASHM
NAME : Alrcraft Sustainability Mode!l
PURPOSE : To develop and evaluate budgets for war reserve

material.
ENTRY No(s): 4-92
MODEL DATA: Fortran; IBM PC

DESCRIPTION: ASM is a model of wartime sustainability that
relates resources to fighting ability over a period
of time. It relates funding by weapon system to
the probability of attaining specified flying
levels of the Air Force War and Mobilization Plan
{(WMP) . It optimizes logistic spares support
simultaneously for multiple days of the WMP
scenario by combining two systems.

The Marginal Analysis System (MAS), is a multi-

echelon, multi-indenture model that optimizes

logistics spares support for a single day.

Multiple MAS runs are used to analyze multiple days

of the scenario. A Cross-linker is then used to
‘ access and combine the MAS output files and to

simultaneously optimize spares support.

Input data includes: number of units deployed,
number of deploying bases, means and variances for
the underlying demand process, automatic pipeline
"purchases," daily flying hours, pre-surge warning
time, maximum number of NMCS aircraft that can be
grounded for a day, base repair time, order and
ship time, depot repair time, failures per flying
hour, base not repairable this station rate,
condemnat ion percentage, unit procurement cost,
quantity per application, future application
percentage, procurement lead time, and starting
spares levels.

Output data consists of a curve of the probability
of achieving a prescribed level of activity on a
specific day of the war as a function of the war
reserve materiel spares budget.

The model was developed in 1987. It enables
military planners to develop and evaluate large
scale budgets for war reserve material. ASM was

derfved from the Afrcraft Availability Model (AAM).
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CATEGORY : 4

ACRONYM: ASSCM
NAME : Avionics Software Support Cost Model
PURPOSE : To estimate the software support costs of various

functional types of avionics equipment during the
conceptual program phase.

ENTRY No(s): 4-16
MODEL DATA: Fortran

DESCRIPTION: ASSCM fs a predictive model for systems whose
expected life is between the year 1970 and 2025.
The model may be used to project costs for the
a variety of systems, including navigation and
weapon delivery, electronic countermeasures and
Jamming, fire control, and command and control.

The model was derived in 1982 from data secured
from Air Loglistics Centers and thus is based on Air
Force experience.
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4
BRAT

Budget Readiness Analysis Technique

To provide early insight into the type of
information which LCOM can generate only after
detailed networks have been developed and detai)ed
input data have been prepared.

4-20

2,500 Fortran statements; 10 minute run time;
Honeywell 635

The budget/readiness analysis technique (BRAT)
model was developed as a tool for examining the
relationship between the support system resources
and weapon system readiness. It examines the
effect of varying levels of spares, manpower, and
support equipment upon the number of aircraft
sorties that can be flown.

BRAT models the operations, maintenance, and supply
functions of a single base. Both the base level
and flight-line level of maintenance are modeled.

BRAT is intended to be a simple, fast model with
minimum data reqgquirements. It 1s useful in the
eai'ly stages of weapon system acquisition, where
littie data is avilable and where the analyst is
not working at a8 very detailed level.

Inputs include data concerning model elements:
system (18), resources (21), maintenance (12),
surge (6), control (6), line replaceable units
(10), manpower (6), and support equipment (6).

Output data are summary and periodic reports of
sorties and resource regquirements.

The model was developed in 1983.
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4

CORE

Cost Oriented Resource Estimating

To estimate operational and support costs.
4-26

Fortran

CORE develops a measure of the annual resources
required to operate and support the basic quantity
of a weapon system which const{tutes an operational
unit.

It sums the annual costs in efight major resource
categories, including unit personnel, unit level
consumption, depot maftenance, sustaining
investment, installation support personnel,
indirect personnel support, depot non-maifntenance,
and personnel acquisition and training. Each
resource cost is itself a sum of lower level
computations, in a hierarchical structure.

The model was developed in 1981 under guidelines
contained in the "Aircraft Operating and Support
Cost Development Guide," published by the DOD Cost
Analysis Improvement Group (CAIG).

An interactive computer revisfon of the CORE model
was developed by HQ USAF. It §s currently used for
weapon system comparisons, programming exercises,
Independent Cost Analyses (ICAs), and Operation and
Support (0&S) baselines.
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CATEGORY :
ACRONYM:

NAME :

PURPOSE :
ENTRY No(s):
MODEL DATA:

DESCRIPTION:

4
DYNA-METRIC

DYNAmic Multi-Echelon Technique for Recoverable
Item Control

To determine spares constrained combat capability.
4-31 through 4-37, 4-70

15,000 Fortran statements; Honeywell 6000 and
Sperry 1100/60 computers.

DYNA-METRIC is an analytic model that forecasts how
logistics support processes affect capability Iin a
dynamic wartime environment.

It forecasts the quantity of each aircraft
component in repair and resupply throughout a
wartime scenario, based on the component’s uniqgue
interactions with the developing operational
demands.

It also combines these quantities probabilistically
to estimate how all the aircraft components Jjointly
might affect aircraft availability and combat
sorties throughout the scenario. )

Because the model is analytic, it can (optionally)
identify those problem parts that most limit
aircraft availability, or it can suggest a cost
effective stock purchase to improve aircraft
availability.

DYNA-METRIC portrays component support processes as
a network of pipelines through which aircraft
components flow as they are repaired or replaced
throughout a single theater. Each pipeline segment
is characterized by a delay time that arriving
components must spend before exiting the segment.

The expected number of components in each pipeline
segment depends on the rate at which demands occur
and the time components spend in each segment. The
model expands each component’s expected pipeline
size into a complete probability distribution for
the number of components currently on order and in
repair, so the probability distributions for all
components can be combined to estimate aircraft
availability and sorties.
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DYNA-METRIC

(cont i nued)

when computing spares requirements, the program
adds spare assets that will probably increase the
number of available aircraft at minimal cost. When
identifying problem parts, the model sequentially
selects components based on the extent to which
they will probably limit fully mission-capable
(FMC) aircraft.

DYNA-METRIC has several limitations:

1. Repair procedures and productivity are
unconstrained and stationary except when repair
capacities are explicitly stated.

2. Forecast sortie rates do not directly reflect
flight line resources or the daily employment plan.

3. Component failure rates vary only with flying
intensity.

4, Alfrcraft within each base are assumed to be
nearly interchangeable.

5. Repair decisions and actions occur only when
testing is complete.

6. Component fafilure rates are not adjusted to
reflect previous FMC sorties accomplished.

7. All echelons’ component repair processes are
identical.

8. Some capabilities were excluded from the model
because they fell outside the realm of component
repair. Others were excluded because the relevant
problems have not been solved mathematically.

The model provides operational performance measures
that show how local resources and productivity
combine to affect overall weapon system support.

The model incorporates dynamics for evaluating
echelon and function interaction in a wartime
environment, when external demands increase and the
logistics system reorganizes to meet those demands.
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ACRONYM:

DESCRIPTION:

DYNA-METRIC
(cont i nued)

The model forecasts how increased component demands
would interact with available repair resources and
priority repair. Thus, the adequacy of avallable
repair capability to achieve the desired
operational wartime capability can be assessed.

The model identifies and ranks problem cocmponents
and support processes that cause excessive
degradations to wartime capability.

Finally, the model! can either assess existing
resources and productivity or it can suggest a
cost—-effective mix of component spares to achieve a
target wartime capability.

The model was developed in 1980 and has been
revised several times. A condensed version of the
model (MINI-DYNA~-METRIC) has been developed for use
on micro—-computers such as the Z-100.
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. CATEGORY : 4
ACRONYM: GOALS
NAME : General Operations And Logistics Simutation
PURPOSE : To evaluate operational plans, logistics concepts,

and resource levels.
ENTRY No(s): 4-43
MODEL DATA: GPSS and Fortran; 35 minutes run time; I1BM 360/65

DESCRIPTION: The model is designed to evaluate and measure the
impacts of various operational! plans, logistics
concepts, and resource levels (spares, people,
etc.) as they apply to operating and supporting a
specified number of military aircraft over a
desired time span. All these elements or any one,
such as resource levels, can be altered to
determine the effects on operational effectiveness
or life cycle costs.

A cost model is an integral part of the overall
simulation model, which takes the simulation output
and transposes it into dollar values. Life cycle
costs are identified by several elements to provide
. a clear portrayal of the cost sensitive elements as
variations are introduced into the model.
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CATEGORY :
ACRONYM:
NAME :

PURPOSE :

ENTRY No(s):

MODEL DATA:

DESCRIPTION:

4
ILSSM
Integrated Logistics Support Simulation Model

To analyze the integration of logistics support
with aircraft plan for use and preliminary design.

4-06

2,000 GPSS V and Fortran statements; 5 minute run
time; IBM 370/158-168. .

The model simulates aircraft flight operations and
related support functions which correspond to
particular maintenance and supply policies for a
specific operating environment. It treats each
aifrcraft as a group of sub-systems each of which
has its own reliability and maintainability
characteristics.

The model is capable of simulating the operation of
an entire squadron of aircraft and will report
consequent operating statistics. Statistical
information on all phases of aircraft operations
and requisite support systems is available. The
information may be categorized as either squadron,
aircraft or logistics support system related.

Input data includes: aircraft definition and
operating characteristics; resource definitions and
capacities; squadron operating scenario; aircraft
inspection and system dependent probabilities;
aircraft inventory information, inspection time
lines, and maintenance time 1ines.

Output data includes: scheduled mission completion
rate; squadron operational readiness probabilities;
aircraft operational ready rate; average flight
hours per month per aircraft; aircraft maintenance
turnaround time; aircraft maintenance hours and
maintenance man-hours per flight hour; aircraft
flight hours per the time period on station; total
sorties demanded, launched, and aborted: totel
aircraft lost and completing mission. Statistics
are generated for each aircraft system/subsystem
and resource groups (i.e. personnel/equipment).

The model was developed in 1977 by General Dynamics
Corporation.
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4
IREM

Incorporation of Readiness into Effectiveness
Model ing

To compute the influence of parts stockage on
ajrcraft availability.

4-45
Fortran; CDC 7600.

IREM is a Monto Carlo simulation that attempts to
compute the influence of parts stockage on aircraft
availability for approximately two companies of

hel icopters.

During the simulation, aircraft perform missions in
either a peacetime or wartime environment. When
the aircraft are attacked in wartime the model
determines the probability of the aircraft being
hit by either fragments or projectiles.

Subsequently, the model determines whether the
aircraft are lost or arec reparable.

The model has preprocessors to reduce the extensive
volume of projectile and fragmentation shotline
data to support the simulation. The preprocessors
consist of three program.

The first program accomplishes the initial packing
of projectile and fragmentation shot!line data.
This level of data reduction is sufficient for
projectile shotlines due to the lesser number of
projectile hits likely to occur during a mission.

The second program accompl ishes additional packing
of fragmentation shotline data which is required
for fragmentation shotlines because there are 200
shotlines for a fragmentation hit.

A third program, the high explosive preprocessor,
is responsible for packing the high explosive
shotline data.

The model was developed in 1983.




Jordan and Associates AF88-092 Phagse 1|

CATEGORY :
ACRONYM:
NAME :
PURPOSE :
ENTRY No(s):

MODEL DATA:

DESCRIPTION:

4

LCOM

Logistics Composite Model

To simulate airbase logistics support operations.
4-51 through 4-60

Versions in Fortran and Simscript; operable on a
variety of main-frame computers.

LCOM is a composite of individual programs that
communicate directly with each other to function as
a unit.

The software {s composed of four modules: Input,
Main, Post Processor, and Restart.

The model measures sortie generation capability,
maintenance manpower and supportability. It
considers the interactions of all support resources
(f.e., manpower, spares, support equipment, or
factlities) and is useful for trade studies and
sensfitivities of alrcraft logistics performance.

It provides data on which to base comparisons of
sortie generation capability of alternative weapon
systems. It is also useful for manpower planning
and tradeoffs concerning supportability.

Input Module. The primary function of the Input
Module is twofold:

a. It translates (reduces and reformats) the
data provided by users on easy to use input forms
into a data structure that is suitable for use by
the Mailn Module. This is called Initfialfzation.

b. It generates sorties according to a user
specified flying and activity program that will
exercise the support system in the Main Module.
The flying program s defined in terms of missions
and/or activities requiring specific types and
quantities of aircraft or non-aircraft resources.

The Input Module will edit input data and provide
diagnostics when inconsistencies are found. In some
cases where ambiguities exist, the model makes an
assumption concerning user intentions. This
feature avoids a program abort when the assumption
fs acceptable.
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ACRONYM:

DESCRIPTION:

LCOM
(continued)

When an assumption cannot be made, the execution is
terminated after all data has been edited. These
edits are not exhaustive but cover a wide range of
possible errors.

Main Module. The Main Module performs the actual
simulation based upon the data provided. The logic
of the software, together with the data logic,
permits the simulation of a support response to the
filying schedule.

Simulation includes generating weapon system
malfunctions or parts fallures corresponding to the
reliability data, processing the tasks that must be
done to correct fallures, demanding the resources
required to accomplish the tasks, and controlling
the interactions resulting from resource shortages.

Resources are physical portions of the support
system: aircraft, parts, equipment, men, or
anything with a unit measure required to perform a
task.

Most parts are deemed recoverable items. They are
replaced according to a user specified, one for one
inventory reptacement policy. When a non-reparable
failed part is sent to another repair facility, one
serviceable like item is returned to stock after an
order/shipping time delay. Consumable parts may be
included without a batch replenishment policy.

Post Processor Module. This Module accomplishes a
post-simulation analysis function.

A large amount of detailed data is generated during
a simulation. The Main Module produces a Summary
Report at discrete time intervals or at specified
points in time.

The function of the Post Processor Module is to
develop single products displaying selected summary
statistics covering the entire simulation,
consolidating the periodic reports produced during
the simulation.

1t also produces aircraft, manpower, mission,
sortie, and part status information as a function
of simulated time.
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LCOM
(cont inued)

Restart Module Functions. This Module provides a
data retrieval and restart capablility that allows a
run to be reinitiated at some point in the
simulation, thus allowing alternative choices to be
investigated at specified junctures. This feature
is only applicable on the Honeywell 600/6000.

LCOM is a very complex model to run. Typical input
consists of 8,000 to 10,000 1ines of network code.
Input contains data on failure rates, resources,
tasks, atrcraft operations, maintenance policties,
mission types, priorities, cancellation policies,
and tradeoff times.

Outputs include statistics on mission success,
aircraft availablility. manpower usage, supply, shop
repair, support equipment and facllities.

The model was created in 1966 and has been modified
numerous times.
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ENTRY No(s):

MODEL DATA:

DESCRIPTION:

4
MACATAK

MAintenance Capability ATtAcK
To evaluate maintenance systems.
4-64

Fortran/GASP; 350 seconds run time; COC 6000
series; Vax 11/780

MACATAK is a discrete event, stochastic simulation
model that was created from a group of simulation
models called MAWLOGS (Models of the Army Worldwide
Logistics System).

MACATAK was designed to analyze the operations of a
multi-end item, muliti-echelon maintenance system;
measure the degradation of maintenance system
performance and the impact of attacks of varying
intensity and duration against the system produced
by conventional, chemical, and nuclear weapons; and
aid in evaluating attack strategies on the
maintenance system. MACATAK is not restricted to
any one particular maintenance system.

The model was developed as part of the Theater
Nuclear Force/Survivability program.

Input data includes maintenance system resources
(repair parts, components, life equipment, test,
transport and "other" equipment and men);
maintenance actions (resources needed for repair of
each component, time to repafr and frequency of
occurrence); maintenance support structure (active
nodes and diversion scheme around destroyed nodes);
scenario (time phased demands and priority of
units); fFleets (size, priority and mean time
between failure); and attacks (when, where, what
and shot lines).

Output data consists of tabular and graphic
printouts of probable equipment availability;
tabular listing of equipment maintenance turnaround
time (TAT); tabular listing of TAT broken into
function segments; tabular and graphic printouts of
queue sizes for parts, skills, and equipments as a
function of time.

MACATAK was developed in 1980 by BDM.
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DESCRIPTION:

4
MBSGM
Multi-Base Sortie Generation Model

To study factors that affect aircraft sortie
generation.

4-78
Fortran; 1BM 3081

MBSGM is an analytical, Monte Carlo, discrete-event
model. It simulates alircraft turnaround including
maintenance, aircraft battle damage repair, and
quick turn procedures based on input parameters
such as subsystem reliability and maintainability,
and repair resource levels.

Sortie capability is based on user inputs for
tasking as well as repair and regeneration time
distributions. User-scheduled external events,
such as agirfield attacks, may be added, as well as
changes to original input parameters to simulate
resource changes or varying time distributions.

Duration of play is 30 days, with no specific 1imit
to iterations. The model will accommodate twenty
bases, one set of repair characteristics for each
afrcraft type (air to air or air to ground), and
maintenance for aircraft major subsystems.

Input consists of sortie tasking, battle damage and
attrition rates, repair probabilities and time
distributions, recover logic, and user scheduled
events.

The output consists of computer printouts with time
oriented statistical summaries.

The model was developed in 1985 by Air Force
Studies and Analysis.
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DESCRIPTION:

4
METRIC

Multi-Echelon Technique for Recoverable [tem
Control

To determine optimum stock levels.
4-80

800 Fortran statements; 10 minute run time; IBM
360/65.

METRIC is an analytical model designed to determine
optimal stock levels of recoverable items in a
system consisting of a depot and up to twenty
bases.

The model considers trade offs between stock {tems
in order to minimize expected back orders subject
to budget constraints. It minimizes the sum of
back orders on all recoverable items at all bases
having the same weapon system subject to a given
dollar investment in assets.

The input data deck consists of three parts:

1. Headings, parameters used in input and output,
and variables used in the program calculations.

2. Item data cards for each stock item.

3. Codes that select a value or vector of values
from the coded parameter table.

Output data consists of optimal stock levels.

METRIC was developed in 1968. Its timitations led
to the creation of MOD-METRIC and DYNA-METRIC.
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4
MLCCM
Modular Life Cycle Cost Model

To trade life cycle costs, at the subsystem level,
during conceptual and preliminary stages of a new
aircraft development program.

4-77
11,500 Fortran statements; CYBER-750.

MLCCM provides a design-based, computerized
methodology for predicting advanced technology
alrcraft costs to major subsystem levels for the
RDT&E, production, initial support, and operations
and support phases of the system life cycle during
conceptual and preliminary design.

The methodology consists of a set of life cycle
cost estimating relationships which form the master
control program and are used as an engineering/cost
tool to facilitate the conduct of cost related
engineering design analyses.

The computation begins with the selection of the
type of aircraft (fighter/attack/bomber or cargo/
transport/tanker) to be analyzed. After the
appropriate design parameters are defined, the user
selects an interactive or batch operating mode.

The MLCCM program offers the user a matrix of 1ife
cycle costs for various aircraft subsystems.

Other inputs include: aircraft designation and 1f{fe
cyclte, dollar year, inflation factor, general and
administration percent, selected subsystem,
selected phase (RDT&E, production, support
investment, operations and support).

Output data includes: one life-cycle cost phase
for one or all subsystems, and all life cycle cost
phases for one or all subsystems; calculation of
year dollars to any desired constant year dollars,
and the costs by life cycle phase and aircraft
subsystem; cost elements distributed by subsystem,
with totals for distributed cost elements by
subsystem.

The model was developed in 1985.
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4

MOD-METRIC

MODified Multi—-Echelon Techniques for Recoverable
Item Control.

To provide a method for control of a multi-item,
multi-echelon, multi-indenture system for
recoverable (secondary) items.

4-83
875 Fortran statements; Honeywell 635

The model is limited to two-echelon multi-item
systems in which an item may be demanded at any one
of several locations called bases; in turn, these
bases receive inventory from a central location
called a depot.

The objectives of the model are to describe the
logistics relationship between an assembly (LRU)
and its subassemblies(SRU), and to compute spare
stock levels for both echelons for the assembly and
subassemblies with explicit consideration of this
logistics relationship.

In particular, the model is used to determine base
and depot spare stock levels which minimize total
expected base backorders for the assembly subject
to a system investment constraint. The model can
also be used to study the effect on investment
requirements of varying pipeline lengths (repair
times, transport times).

Input data include: average base and depot repair
times, unit costs, average order and ship times,
not-reparable-this~-station (NRTS) rates, and
probability distribution parameters. A starting
budget is estimated as a function of pipeline
quantities.

The output consists of depot and base stock levels
for each of several (up to 20) budget levels. In
addition, condemnation quantities, fill rates by
base, system backorder days/day, and probability
estimates of having zero through nine backorders at
each base are displayed.

The model was developed in 1973 as an extension of
Rand’s METRIC model.
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DESCRIPTION:

4
MOVES
Marine Operational V/STOL Environment Simulation

To simulate flight, maintenance and supply
activities of the USMC AV-8A, B and C Harrier
squadrons and detachments in wartime and peacetime,
on land or at sea.

4-68
GPSS language; IBM 3033

The MOVES system is composed of two compatible
models, the Organizational Maintenance Activity
(OMA) model and the Intermediate Maintenance
activity (IMA) model. These two models are joined
together by a supply sub—model.

The OMA model simulates the movement of alircraft
and maintenance actions through OMA, while the IMA
model simulates the passage through the IMA (to
supply) of items removed at OMA. The models can be
exercised independently or interactively.

Input to the moves system consists largely of data
extracted from automated sources such as the
maintenance and material management (3-M) system
complemented by non-—-automated sources.

The output forecasts the effects that changes in
factors such as mission schedules, manpower
allocations, maintenance and supply policies,
spares and support equipment and aircraft
modifications have on measures including mission
capability, aircraft availability, spares
protection level, sorties achieved, and direct
maintenance man-hours per f1light hour.

The model was developed in 1983 and is currently
used to evaluate alternatives for employment of
AV-8 squadrons.
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4

NAVMAN
NAVMAN

To estimate maintenance personnel requirements fer
Navy aircraft.

4-85
PL/1

NAVMAN is a deterministic computer model which
repl icates the methods currently used {n Navy
personnel planning for aircraft in fleet service.

Maintenance support of Navy aircraft is performed
at three levels - - organizational, intermediate,
and depot.

NAVMAN estimates organizational and intermediate
maintenance personnel requirements, both preventive
and corrective, for new aircraft systems.

Also, the model permits analysis of personnel
requirements consequences caused by changes in the
flying program, relfability and maintainability,
and other flying activities.

Inputs include: operations information for both
sea and shore environments (sortie rate, sortie
length, and flying days per week): organizational
features (squadron size, number of squadrons,
aircraft type, and number of work shifts); and
maintenance characteristics (maintenance manhours
per flying hour, or per sortie, or mean time
between failure and mean time to repair).

Model outputs are reported in various formats:

ship requirements and shore requirements, for each
organization level, for the total fleet, individual
squadrons, and work centers.

The model was developed in 1979.
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4
PARCOM
PArts Reqgquiyrements and COst Model

To provide gross estimates of wartime spare parts
requirements and costs as they relate to flying
hour and availability objectives.

4-88 through 4-90
Fortran; Sperry 1100/82.

PARCOM is an expected value simulation of the spare
parts requirements generation process for cases
defined by combination of parameters.

The model computes the capability potential of the
force when operated with each computed spares mix.
The assessed capability potential is in terms of
achievable aircraft availability and fraction of
flying hour program which can be accomplished.

The initial PARCOM methodology was later expanded
to include a partial-substitution parts replacement
policy and distribution of stock over time.

As with basic PARCOM, extended PARCOM relates
aviation spare parts requirements and fleet
capability to flying hour and availability
objectives, part replacement (substitution)
policies, and stockage deployment schedule, all
subject to optional cost constraints.

Input data include data for each type of part
({includes cost, failure rate, order-ship time,
repair time and on-hand) and scenario data
(scenario specific data, scenario constraints,
additional parts data, replacement policy, and
inventory capabilities).

Output data consist of total cost data and
availability data.

The program was developed in 1984 and 1985.
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4
PLANET
Ptanned Logistics ANalysis and Evaluation Technique

To examine the hardware configuration, operations
and logistics support interactions of a variety of
weapon systems in a single or multi-base setting.

4-91

Simscript 1.5 and Fortran 1V languages; size and
run time varies with each model; IBM 360/65

The PLANET system contains four simulators and a
report and analysis library. The simulators can be
used separately to examine specific areas of the
logistic system, and conjointly to simulate the
complete weapon system operation from the site or
point of demand through to the depot.

The Availability and Base Cadre Simulator (PLANET-
ABC) is intended to simulate the oraanizational
maintenance activities on the base(s).

The structure of the model allows study of a broad
range of scenarios. Sorties may be flown from one
or more bases over some period of time, with
associated flight generated failures; pre-flight,
post—-flight, and periodic maintenance actions;
personnel, spare parts, and maintenance equipment
demands; queues, probabilistic delays; variable
personnel staffing by type, base and shift; travel
times with delays and equipment failures; part
failure modes and failure levels; maintenance
repair time distributions; etc.

The ABC simulator can be used to examine the impact
of changes in hardware design and/or operational
reguirements on an existing organizational support
system and to develop the organizational support
requirements for given or existing hardware designs
and operational requirements.

It can also be joined to the Bench Repair (PLANET-
BR) simulator, enabling the user to examine
problems encompassing all the base functions.
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ACRONYM:

DESCRIPTION:

PLANET
(cont inued)

The Depot Transportation (PLANET-DT) simulator
simulates the movement of logistics resources
(people, parts and equipment) from base to base and
from base to depot or factory, and return. The
transportation network may consists of as many
different load and off-load points as desired.

The simulator takes as inputs the various operating
characteristics of the transportation system, the
expected cargo to be moved through time, and a
planned set of transport vehicles. The vehicles
can be any combination of trucks, airplanes, ships,
or the like.

It then simulates the operation of the system
through time and records the data from which
reports can be printed that reflect the performance
of the transportaion system under the conditions
specified by the inputs.

Performance is measured in terms of the amount of
different types of cargo moved.

The Depot Repair and Overhaul (PLANET-DRO)
simulator simulates a spectrum of depot activities,
including repair and overhaul processes.

The model was developed in 1968 by RAND.
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4
SAMSOM
Support Availability Multi-System Operations Model

To simulate weapon system operations and logistics
support events at one or more bases for selected
periods of time.

4-96 and 4-97

25,000 Simscript 1.5 statements; up to 3 hours run
time; 1BM 360-370

SAMSOM simulates the capability of an aircraft
organization to generate sorties and turn afrcraft
to support peacetime flying/training programs, to
meet maximum effort readiness requirements, and to
provide close-support, air defense, and
interdiction capabilities. The model simulates
operations events associated with readiness
postures and alert commitments or requirements.

The initial version of the model was developed by
RAND in 1964, An improved version, SAMSOM 11, was
produced in 1967.

The four major kinds of inputs used in the model
are operations events and policies, support
resources, hardware characteristics, and
maintenance management policies.

SAMSOM 11 inputs identify and define all variables
in each simulation, including bases, afircraft
types, operations policies, sortie requirements,
resources, system relfiability or break rates,
repair times, inspection requirements, and ground
abort rates.

SAMSOM outputs may be divided into two categories:
(1) simulation inputs, model initfalization
parameters, computer memory maps, error diagnostics
and simulation statistics, and (2) simulation
results printed out on eleven different kinds of
output formats.

Additional outputs are also available, providing
details primarily used for simulation trouble

shooting and debugging. All outputs are optional
and, in some cases, the user may select specific
data or statistics from within a set of outputs.
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4
SESAME

SElective Stockage for Avaflability, MultiEchelon
To determine optimum stockage levels.

4-99

Simscript

SESAME 1s a multi-item, multi-echelon model that
determines by means of mathematical optimizing
techniques how many of each component to stock at
each type stockage point in the supply system,
taking into account the potential impact of each
backordered component on system down time.

Sesame will stock to achieve any given weapon
system target availability at least cost.

For the most part, the model is a synthesis of
already existing mathematical techniques
fncorporated into a package designed to maximize
user convenience and compatibility with the
Commodity Command Standard System.

Input data include: the amount of an item at an
echelon 3 unit, number of stocking units at echelon
3, unit price of item, percent of time system is
down due to unavailability of the component.

The SESAME model is used in both budget and
production modes.

In budget mode, it develops curves showing the
relationship between target operational
availability and necessary inventory investment.

In production mode it produces punch cards by which
the stockage quantities it computes are entered
into the provisioning master record.
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4
SIMLOG
SIMulation of LOGistics

To study the interactions between malintenance and
operations events under a variety of operatfional
configurations.

4-100
Simscript

SIMLOG s a a Monte-Carlo model! that uses queueing
to simulate operations and environment, including
cyclic and stochastic activities of utilization,
maintenance, supply.

Initial conditions are input to describe the
tactical situation at time zero. The simulation is
driven by the built in clock and the next event
each system encounters in transitioning between
states is predicted and entered chronologically
into the computer memory storage for future program
reference.

The objective of SIMLOG is to furnish a method for
evaluating the complicated events inherent in the
maintenance operations in a military environment.

The nature of the simulation is such that it can
grow with the availability of real data. On its
baic form (without real data), 1t can be used to
establish sensitivity of its parameters which can
provide design goals, establish priority of action,
and measure the accuracy and sufficiency required
For data gathering programs.

Input data includes parameter constants for the
exponer*ial repair time distributions; time
constants for takeoff frequencies, mission lengths
and the probabilities of passing inspections,
system failures, parts and equipment availability,
and repair.

Output data can be presented in both tabular and
graphical format. The Traphs plot time histories
and system avafilability for one or a combination of
fnput »Harameiers.

SIMLOG was developed in 1973.
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MODELS AND TOPICS OF GENERAL INTEREST
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ACABUG - American British Canada Australian Urban Game
Computer Simulation of Afrcrew Management Policlies
ERIC: An ObJject Oriented Simulation Language

Fleet Forecasting Model (or Simulation of Removals for Components
and Engines)

Hierarchical Planner

High Rellability Fighter Concept Investigation

An Interactive Computer Package for Use with Simulation Models
which Performs Multi-Dimensional Sensitivity Analysis by
Employing the Techniques of Response Surface Methodology

A Methodology for Evaluating Intra-Theater Airlift Operations and
the Bed-Down Decision

A Methodology for Operational Performance Evaluation of an
Afircraft in a Tactical Environment

The RAND-ABEL Programming Langusge: History, Rational, and Design
Strategic Afrlift: U.S. to Europe
TAC SELECTOR

A User Definable SLAM Afrfield Model Designed for Experimentation
and Analysis

V/STOL Concepts and Developed Aircraft

Wind Factor Simulation Model
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NAME :

ENTRY No(s):

DESCRIPTION:

5

ACABUG - American British Canada Australian Urban
Game

5-07

The four ABCA nations (America, Britain, Canada,
Australia) have jointly developed a computer
assisted MOUT (Military Operations in Urban
Terrain) wargame named ACABUG (American Canadian
Australian British Urban Game).

The model was designed as a MOUT model capable of
representing a reinforced tnfantry company against
an appropriate threat force. However, it has of
necessity sufficient generality that it can handle
a reinforced infantry company or armored battalion
in either a rural or an urban setting. This report
describes in general terms the structure and
features of the ACABUG software.

ACABUG is a two sided, stochastic, high resolution,
computer assisted, urban terrain wargame using
three dimensfional terrain boards on a 1:500 scale.
Computer resolution is to the individual rooms for
each represented building. Players move and deploy
1:500 scale miniatures on the terrain board to
establish line of sight, detection, and engagement
opportunities.

Engagements are initiated by means of input orders
to the computer, which models direct fire, indfrect
fire, movement, mount and dismount, communications,
target acquisition, and buflding clearance. Other
functions such as minefields and obscurations are
played through manual rules.

The game time to real time ratio is approximately
1:120 minutes. The model will allow 6,000 maneuver
platforms and 4,000 buildings (80 types).

Input data consists of terrafin, system performance,
and force organization.

The primary output is a graphics display providing
information and prompting player responses. A post
processor provides a killer/victim scoreboard.

The model is programmed in Pascal! and fs coded for
the PERQ microcomputer.
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5

Computer Simulation of Aircrew Management Policies
5-14

This model is designed to simulate the operational
attributes of the jet transport aircraft and air
crew of a Military Airlift Command (MAC) squadron.

Given resources, workload, and operating rules, the
program schedules missions, selects the crews and
planes, and flies the missions, with random
fluctuations for detlays and weather variations.

The program tracks system performance by acquiring
operational data such as cancellations, flying time
on each leg, and delays. Thus, the program permits
observing the impact of various management policies
on total system performance.

The simulation program focuses on ‘people measures’
as well as system measures. Its outputs have been
validated twice against operational data of the
total MAC C-141 force and have been found to be
consistent with total operations.

The program yields data on system—-wide operations
in formats which facilitate management decisions on
manning, crew welfare, tolerable workload, and
mission effectiveness. Management can study the
relationship among ground times, route structures,
and maximum achievable surge rates. This crew
oriented technique allows management to study
simple and radical departures from existing aircrew
management policies.

The information to be supplied to the simulation
prior to a run can be grouped into five general
categories: policy, route system characteristics,
resources, workload, and predestined events.
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5
ERIC: An Object Oriented Simulation Language
5-18

ERIC is an object oriented programming language
designed to support the development of intelligent,
discrete, event driven simulatifons. It was created
as part of an on-going research effort at the Rome
Air Development Center to bufld a new generation of
knowledge based simulations that support battle
management studies.

Object oriented programming languages are designed
to support the development and maintenance of large
and complex software systems that are composed of
objects which have certain attributes or behaviors.
ObjJjects communicate by message passing. The object
oriented paradigm is useful in this case because
many real world systems are composed of objects
whose interactions can be represented by messages.

This report is a description of the ERIC language.
It does not assume the reader is familiar with
object oriented programming or simulation; however,
it does assume that the reader is familiar with the
LISP language.
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5

Fleet Forecasting Model (or Simulation of Removals
for Components and Engines)

5-19

The Fleet Forecasting Model (FFM) forecasts engine
and module removals from a fleet of aircraft for
designated time periods, such as calendar quarters.
Removals are a function of the fleet size, the
engine flying hours program, delivery schedules,
maximum operating times of individual modules and
parts, and opportunistic screening intervals.
Screening involves removing parts close to their
respective MOT’s when the engine is already being
removed for some other reason.

The model generates a significant amount of engine
operation data. 5Some, such as engine and module
removal status data, is printed out and written to
other files. The majority of data, however, is
shown in output display tables. This data includes
engine and module removal rates, parts removals,
and removals by cause.

The model has three purposes: to generate removal
rate factors; to generate removal data for input to
other logistics models; and to help plan repair
schedules and estimates maintenance costs.

The FFM can be used to derive input factors for
other models, such as MOD-METRIC and the Jet Engine
Management Simulator. The model can be applied to
any modular engine having internal life limited
parts, such as the F100 and TF34.
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CATEGORY : 5
NAME : Hierarchical Planner
ENTRY No(s): 5-22

DESCRIPTION: This thesfs examines the use of an arti{ficial
intelligence technique, hierarchical planning, to
solve the problem of generating an aircraft route
and finding a path through hostile environments.

An algorithm using hierarchical planning is
presented and tested against several hostile
environments. The algorithm divides the problem
space or grid, into smaller spaces or boxes. These
boxes are then assigned values based upon the {nput
hostite environment. Block paths are constructed
and evaluated based on the values in the boxes. A
search is performed on the two best block paths to
find a flight path for the aircraft.

The program has 1,220 lines of PASCAL programming
and was written for a VAX 11/750 and VAX 11/780
computer.
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NAME : High Reliability Fighter Concept Investigation

ENTRY No(s):

DESCRIPTION:

5-23

The objective of this study effort was to develop
viable configurations for future fighter aircraft
with high system reliability and supportability as
the primary requirements. The specific goal was to
develop fighter configurations which can operate
within the constraints of projected deployment and
autonomy requirements for 250 flight hours (30 days
of sorties) with little or no maintenance.

Promising technologies were to be identified and
analyzed to determine their impact on maintenance
design characteristics that would effect the
readiness and supportability of such an aircraft.
Plans for the promising technologies were to be
developed and integrated into a schedule which
would permit acquisition of high reliability and
minimum maintenance fighter in the 2000 time frame.
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5

An Interactive Computer Package for Use with
Simulation Models which Performs Multi-Dimensional
Sensitivity Analysis by Employing the Techniques of
Response Surface Methodology.

5-25

The overall objective of this research effort was
to develop an interactive, user-friendly response
surface methodology computer package which can be
attached to any Fortran based simulation model to
yield a response function which describes the
relationships between the input parameters and the
output parameter of interest.

Specific objectives were:

(1) after the response surface is generated,
search the surface for the combinations of
pertinent input parameters that yield the optimum
response

(2) interpret how the response function
reveals the sensit.vity of the output parameter due
to changes in input parameters

(3) illustrate how the response function
descrites the relative ranking of effects on
response between input parameters.

The effort accomplished the overall objective and
touched on objectives (2) and (3). The overall
objective was accomplished by developing the RSM
computer program. The user friendly requirement
meant the program had to be flexible and easy to
understand. The input requirements were designed
to be easily understood and proceed in a logical
sequence. Five design types are offered by this
program and also a user design input subroutine
offers further flexibility.
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5

A Methodology for E£valuating Intra-Theater Airtift
Operations and the Bed-Down Decision

5~30

This thesis develops a method to assist decision
makers in basing intra-theater airtift forces,
afrcraft and afrcrews to best meet airiift job
requfrements. The strengths of optimization models
and simulation models are used in the Bed-Down
decision (location of the airlift forces in the
network).

An integer 1inear programming model {s developed to
generate alternate candidate basing decisions for
analysis and testing. A network simulation model,
FLEETLIFT, is developed to evaluate the candidate
basing decisfons. This model captures the dynamic
effects of the availability of material handling
equipment, limited airfield ramp space, variable
distances between network airfield locations, and
variable combat attrition and planning factors such
as limited aircrew work day and limited aircraft
loading capacity.
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NAME : A Methodology for Operational Performance
Evaluation of an Afrcraft in a Tactical Environment

ENTRY No(s): 5-31

DESCRIPTION: This report presents a methodology for evaluating
the operational performance of an aircraft in both
hostile (wartime) and non-hostile (peacetime)
environments. The methodology is applied to an
investigation of the effect of self-repairing
flight control system architectures on the system
effectiveness, reliabitlity, and maintainability of
fighter aircraft. A two stage procedure for
evaluating operational performance is described.
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5

The RAND-ABEL Programming Language: History,
Rationale, and Design

5-35

This report describes the motivations behind the
development of the RAND-ABEL programming )anguage
and some of its novel features. RAND-ABEL was
designed to meet the needs of the Rand Strategy
Assessment Center, which is building a large system
for automated war gaming {n which separate rule
based models represent U.S5., Soviet, and third
country behavior.

To satisfy speed and transparency requirements, the
language was designed to be:

(1) rapidly compilable and executable

(2) self-documenting

(3) understandable by nonprogrammer domain
experts after modest instruction

(4) reasonably easy to learn and use,
especially for modifying or incrementally extending
existing code

(5) portable across different computers

(6) well suited to development of large and
compiex rule—-based simulations.

Certain of its features are unique: the ability to
express directly in RAND-ABEL source code such
natural structures as decision tables (isomorphic
with decision trees) and order tables, which lay
out orders to be executed sequentially; and its
novel declaration-by-example feature, which is
useful for rule based programs with enumerated
variables and many distinct data types. RAND-ABEL
has built in support for a data dictionary for
communication between separate modules.
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5
Strategic Airltift: U. S. to Europe
5-38

This thesis studies the problem of determining
wartime military airlift capability and factors
within the military airlift system which produce
significant changes in system capability as
measured in tons of cargo delivered after 30 days
of system operation.

The airlift missfion is set in a scenario which
requires the reinforcement of western Europe
against a Warsaw Pact attack. This reinforcement
fs provided by C-141 and C-5 aircraft.

To examine the performance of the airlift system, a
simulation model was created using SLAM (Simulatfon
Language Alternative Methodology). This model
encompasses the four major subsystems within the
airlift system which are aircrew, maintenance,
supply, and aerial port. These subsystems employ
resources which are pooled at two locations (one in
the U. S. and one in Europe).
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5
TAC SELECTOR
5-39

The TAC SELECTOR computer program is one of several
computer programs used by the Saber Mix study goup
(AF/SAGF) to derive alternative stockpliles of non-
nuclear air-to-ground ordnance for USAF tactical
fighter/attack forces in a specified theater.

In general, the program selects the preferred

del fvery condition/weapon combination for each
afrcraft/ target/weather state combination defined
in the problem.

The model processes aircraft consecutively. Thus,
there may be as many aircraft in the problem as the
user defines.

The program was developed as part of the study
entitled: *An Improved Methodology for Determining
Alternative Stockpiles of Air-to-Ground Munitions,
and an Application of the Methodology to United
States Air Forces in Europe’ (U), dated 1| May 1971.
The model is used to assist in defining the yearly
buy of afr—-ground munitions for the Alr Force.

The model was written for a Honeywell G-635
computer and consists of 800 1ines of FORTRAN code.

Input data include: the names of target and weapon
types, delivery condition and weapon combinations,
aircraft types; payloads; expected kills and losses
per sortie; desired target damage level; and cost
data.

Output data consists of tables comparing weapon
effectiveness on the basis of cost and sorties
required per target kill and tables of preferred
delivery conditions and weapons based on cost and
sorties per kill,




rdan_and A
CATEGORY:

NAME :

ENTRY No(s):

DESCRIPTION:

{ ' AF88-092 Phase 1
5

A User Definable SLAM Airfield Model Designed for
Experimentation and Analysis

5~-40

This research effort was undertaken to tnvestigate
a methodology for determining the most critical
elements on a fighter—-bomber airbase with respect
to sorties generated over a three day period. The
metodology s founded on a user definable computer
simulation model written in SLAM (Fortran based)
and supported by several Fortran routines.

The remainder of the methodology concerns factorial
exper imental designs for examining airfield element
criticality. The various airfield elements are the
exper imental factors. They are set to specified
levels according to the experimental design.

The principal model output is sorties generated
over a three day period. Results are analyzed with
common statistical techniques (Method of Contrasts,
ANOVA, Duncan’s Multiple Range Test).

Mode! usage is demonstrated with two experiments
and their analysis. Because this methodology does
not require Monte Carlo simulation of damage to the
airfield, the determination of element criticality
is straightforward. The lucrative targets on the
afrfield are then the most critical elements which
can be effectively attacked with available weapons
and delivery systems.
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NAME : V/STOL Concepts and Developed Aircraft

ENTRY No(s): 5-42

DESCRIPTION: A comprehensive, in-depth review of the development
of VTOL and V/STOL concepts and aircraft other than
the helicopter is presented. The time period is
from the beginning of government sponsored activity
in the late 1940’s through the present.

Included are V/STOL aircraft that use rotors but
are designed to provide aerodynamic efficiencies
and cruise speeds similar to those of conventional
afrplanes.

Although not afrcraft in the conventional sense,
wingless VTOL vehicles which use direct thrust
(rocket or turbojet/turbofan) for 1ift in all
flight modes also are included since such machines
do have a close relationship to some of the more
commonly accepted forms of VTOL aircraft.

Also included is an introductory review of V/STOL
aircraft concepts and the rationale behind them.

‘ The concepts are categorized by propulsion system.
The report contains definitive information and
technical reviews of the rocket belt, turbojet or
turbofan platform type (wingless) vehicles, and
turbojet or turbofan vertical attitude takeoff and
landing aircraft.
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Wind Factor Simulation Model
5-43

The Wind Factor Simulation Mode!l (s designed to
reside as a collection of subroutines within the
user’s larger simulation model.

WFSM produces mean overall climatological wind
factors for great circle routes between arbitrary
points "A" and "B" (specified by latitude and
longitude) anywhere on the globe. [t produces wind
factors in any of three modes (the calm wind case,
90-percent worst case, and the mean wind case), for
either of two altitudes (25,000 ft. and 35,000 ft.)
for any of four seasons of the year. In addittion,
the model can provide great circle distance between
points "A" and "B". From this information and
known airspeed, the user can calculate ground speed
and adjusted flying time between "A" and "B".
Software solves the equation of a great circle.

Input to the model includes global (latitude and
longitude) coordinates of point "A" (takeoff) and
point "B" (landing), the Julian base date of the
wind factor request (used to determine season of
the year), aircraft altitude, wind option, and
afirspeed. To accommodate future growth, the user
must also stipulate Greenwich mean base time of the
wind factor request and forecast hours ahead of the
wind factor requested.

The model was written for the Honeywell 6000 sertes
computers using Fortran.
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Name
Afrcraft Survivability Model Repository
Alr Ground Engagement Models Review

Analysis of Three AVCAL Inventory Models Using the Tiger
Simulation Model

Appraisal of Models Used tn Life Cycle Cost Estimation for USAF
Alrcraft Systems

Bibl fography for Aircraft Parameter Estimation
Catalog of Wargaming and Mititary Simulation Models, 10th Edition
Combined Logistics Model: Concept and ldentification Phase

A Comparison of Analytic and Simulation Reliability and
Maintainability (R/M) Prediction Methods

A Comparison of Capability Assessment using the LOGRAM and
DYNA-METRIC Computer Models

Compendium of Operations Research and Economic Analysis Studies

Computer Models Used by the Assistant Chief of Staff Studfes and
Analysis, Headquarters United States Alir Force

Mathematical and Stastical Software Index

Selected Models and Techntiques Comptfled by HQ AFSC/ALT

Study of Unclassified DOD Owned or Public Domain Computer Games
and Simulations and Their Applicabllity to the ACSC Associate
Programs Seminar Curriculum

Survey of Models/Simulation at RADC

Theater Simulation of Airbase Resources and Logistics Composite
Models: A Comparison

A Trade-off Study of TILT Rotor Afrcraft versus Helicopters using
VASCOMP 11 and HESCOMP

TSAR/DYNA-METRIC Comparison

Two Models for Optimal Allocation of Afircraft Sorties
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Aircraft Survivability Model Repository
6-01

The Afrcraft Survivability Model Repository (ASMR)
was established with the objective of providing a
central location which would control store and
disseminate selected survivability/vulnerability
(S/V) models, to develop standardized data sets for
baselining these models and for validation of
models not under configuration control, and to
establish a central point of contact for S/V model
users to facilitate information exchange and
probiem resolution while reducing dup!ication of
effort.

This report contains a summary of the activity of
the model repository and the models provided as
well as the integration of the model repository
into the survivability/vulnerability information
analysis center.

Among the models provided:

(1) SAMS - Surface-to-Air Missile Simulation

(2) P00l - Air Force Armament Laboratories
Anti-Aircraft Artillery (AAA) simulation

(3) PACAM V - Piloted Air Combat Analysis
Model

(4) PACAM 8

(5) BLUEMAX 11

(6) SCAN - Afircraft Survivability Analysis
Program.
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DESCRIPTION:

(3
Air Ground Engagement Models Review
6-02

This technical review of Air-Ground Engagement
Models was performed under the supervision of the
Assistant Vice Chief of Staff of the Army to assist
mode! users in determining the proper application
of these models and the efficient allocation of
available modeling resources.

The models reviewed were CARMONETTE V, EVADE 11,
and GLOBAL. The three models are two sided, have
high resolution, and consider a veriety of weapons.
They also are frequently used in Army studies and
updated and improved on occasion.

The CARMONETTE V Monte Carlo computer simulation
was developed by the Research Analysis Corporation
to evaluate combat engagements between forces of up
to battalion size.

The EVADE 11 deterministic computer simulation was
developed by the US Army Material Systems Analysis
Agency to evaluate ground and air attrition as
multiple aircraft fly missfons over deployments of
air defense weapons.

The GLOBAL Monte Carlo computer simulation was

developed by the Stanford Research Institute to
evaluate combat engagements of attacking air or
around units against defending around units.

The review was accomplished by analysis teams from
the US Army Management Systems Support Agency and
the Models Coordinating Group from the Office of
the Coordinator of Army Studies, Office of the
Assistance Vice Chief of Staff of the Army.




rdan _and A
CATEGORY :

NAME :

ENTRY No(s):

DESCRIPTION:

i AF88-092 P

€

Analysis of Three AVCAL Inventory Models Using the
Tiger Simulation Model

6-03

This thesis investigates the effectiveness of three
Aviation Consolidated Allowance List (AVCAL)
fnventory models in achieving aircraft system
operational avatlability. The three models studied
are the Aviation Supply Office (ASO) model, the
Repairables Integrated Model for Aviation (RIMAIR),
and the Availability Centered Inventory Model
(ACIM).

TIGER, a simulation model developed by Naval Sea
Systems Command, s amended to accommodate
simulation of multiple aircraft sorties with a
realistic parts pipeline operation. TIGER {is the
generic name for a family of computer programs
which can be used to evaluate, by simulation, a
complex system in order to estimate various
reliability, readiness and availability measures.

TIGER is a flexible program that allows for
sensitivity analysis by easy modification of part
parameters and system configuration. Aircraft
sorties are simulated over a period of ninety days
and the resulting AVCAL model inventory levels are
compared over a ninety day period utilizing
availability statistics computed by TIGER.
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6

Appraisal of Models Used in Life Cycle Cost
Estimation for USAF Ajfrcraft Systems

6-04

The main objective of this report is to evaluate
the most widely used life cycle cost models and
other formal estimating methods applicable to
aircraft systems.

The models included in the evaluation are:

AFR 173-10 models:
- Budgeting Annual Cost Estimating model (BACE)
- Cost Analysis Cost Estimating model (CACE))

- Logistics Suprort Cost model (LSC)
- Logistics Composit Model (LCOM)

- MOD-METRIC

- AFM 26-3 manpower standards

- USAF Logistics Command Depot Maintenance Cost
Equations

- Development and Production Costs of Aircraft
(DAPCA) model

- Price Model (RCA model for avionics development
and procurement costs)

The models are evaluated in a defined framework of
life cycle cost elements and cost driving factors.

The report contains a discussion of the specific
context and research approach taken in evaluating
the individual cost models and defines the set of
cost driving factors and life cycle cost elements
used; an overview of each model’s capabilities; and
conclusions regarding the use of life cycle cost
models as they exist today with suggestions for
improving the way in which the models’ results are
presented to decision makers.

Finally, some improvements are suggested to remedy
the observed deficiencies in current estimating
techniques.
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(3}
Bibl iography for Aircraft Parameter Estimation
6-05

An extensive bibliography fn the field of aircraft
parameter estimation has been compiled. This list
contafns definitive works related to most aircraft
parameter estimation approaches. Theoretical
studies as well as practical applications are
fncluded. Many of these publications are pertinent
to subjects peripherally related to parameter
estimation, such as aircraft maneuver design or
instrumentation considerations.
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6

Catalog of Wargaming and Military Simulation
Models, 10th edition.

6-06

This catalog lists the descriptions of more than
600 simulations, war games, exercises, and models
in general use throughout the Department of
Defense and in the defense establishments of
Australia, Canada, England, and Germany.

The entries are listed alphabetically by acronym
and long title. A second index categorizes the
entries by type and application.

The description of each model includes: proponent,
developer, purpose, general description, input,
output, limitations, hardware, software, time
requirements, security classification of the model
(less data), frequency of use, and point of contact
for additional information.

The catalog uses inputs from analysis agencies in
the various defense establishments, independent
contractors and research organizations, and similar
catalogs for games and simulations.

The catalog is published by the Office of the
Scientific and Technical Advisor, Joint Analysis
Directorate, Organization of the Joint Chiefs of
Staff. The date of the report is May, 1986.
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6

Combined Logtstics Model: Concept and
Indentification Phase

6-07

Several models are uset to assist in formulating
overall policy for the USAF logistics system.
Among these are 1ife cycle cost models, finventory
models, level of repair models, and weapon system
operating models.

The systems the models portray are interdependent.
However, the models were developed independently
and generally do not reflect the interdependency
and continuity of the overall logistics process.
The grouping of several of these models into a
combined logistics system model and application of
feedback control theory analysis to it might give
Air Force logisticians better insight into the
overall logistics life of weapons systems.

This paper does not attempt to answer that question
in its totality. The intent of this pap.- "7 &:
lay a foundzaticn fcr the solulicrn of the probilem.

After conzidering some basic questions concerning a
combined logistics system model, the paper attempts
the first step in addressing the overall problems.
That step will be to identify the logistics systems
models which are currently in frequent use within
the Air Force and which should be considered for
use in a combined logistics system model.
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6

A Comparison of Analytic and Simulation Reliability
and Maintalinability (R/M) Prediction Methods

6-08

Two methods for predicting the reliability and
maintatnability (R/M) of systems are discussed, a
simulation method and an analytic method. Two
computer programs (SIM3 and GEMJR) incorporating
these methods and their input and output are
described.

The simulation method uses Monte Carlo techniques
in predicting reliability. The analytic method
incorporates the Poisson failure process to develop
stochastic matrices that are solved using infinite
series to give reliability and availability.

The advantages and disadvantages of both methods
are discussed. System configuration changes and
complex missions can be considered more effectively
using the simulation method. However, simulation
does not calculate availabity and provides only
approximate results.

In contrast, the analytic method predicts exact
results and can examine such maintenance aspects as
repairmen, standbys, and redundancies.

Both methods are useful tools depending upon the
R/M applications.
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A Comparison of Capability Assessment using the
LOGRAM and DYNA-METRIC Computer Models

6-09

The LOGRAM model! estimates weapon system capability
by estimating aircraft availability based on the
percentage of wartime spares requirements provided
by estimated on—-hand assets.

DYNA-METRIC estimates afircraft availability based
on the number of FMC aircraft for a gfven stockage
position.

A LOGRAM data base was evaluated using DYNA-METRIC
to determine differences in aircraft availability
estimates. DYNA-METRIC produced a lower estimate
of aircraft avaitability than did the LOGRAM model.

Research indicated that a mixed model, using LOGRAM
to develop the data base and DYNA-METRIC to provide
the aircraft avaiabiity estimates would provide a
blend of the strong points of each model.




r ngd A gt AF§8-092 Phase |
CATEGORY : 6

NAME : Compendium of Operations Research and Economic
Analysis Studies

ENTRY No(s): 6-10

DESCRIPTION: This updated compendium consists of abstracts of
publ ished studies completed by the Operations
Research and Economic Analysis office of the
Defense Loglistics Agency and is intended to serve
as a reference document for other offices or
agencies contemplating similar or related studies.
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Computer Models used by the Assistant Chief of
Staff Studies and Analysis, Headquarters United
States Air Force

6-11

The purpose of this document is to provide a
listing of computer simulation models used by
Headquarters USAF Studies and Anaiyses.

The ACOS, Studies and Analyses provides to the Air
Force and DOD timely illumination and visibility of
the force structure {issues which bear on defense
posture readiness decisions. Ultimately,
fllumination of such issues provides the basis for
DOD decisions today regarding the allocation of
money and other resources for national defense
force structures of the future.

Computer simulation modeling {s one of the
analytical techniques used by the analyst to gain
insight into the myriad of detailed relationships
effecting force structure and force readiness
decisions.




rdan and Associat AF88-092 Phase 1

CATEGORY:
NAME :
ENTRY No(s):

DESCRIPTION:

6
Mathematical and Statistical Software Index
6-13

This paper s an abridged documentation source for
the Air Force Human Resources Laboratory (AFHRL)
mathematical and statistical software l{brary for
use by Air Force researchers. It provides a single
reference to identify mathematical or statistical
computer software that is currently operational and
available for use on the AFHRL Sperry 1100/81
computer system.

The paper is comprised of four chapters:

- Introduction and information

- Descriptions of the library’s single
function computer programs

~ Descriptions of the library’s subroutine
systems

- Nationally recognized statistical packages
available in the software library.
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Selected Models and Techniques Compiled by HQ
AFSC/ALT

6-15

This compilation represents the initial effort to
provide a consolidated listing of the major
logistics analysis models/techniques currently in
use by or Iin conjunction with the Air Force Systems
Command. It was prepared from information provided
by model developers, using agencies, and current
user’s guides and model documentation.

The intent is for this information to form the
basis for broader use of good models/techniques,
and perhaps to help eliminate or initiate major
improvement to those which are not being used.
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Study of Unclassified DOD Owned or Public Domain
Computer Games and Simulations and Thelir
Applicablility to the ACSC Associate Programs
Seminar Curriculum

6-16

The purpose of this study was to identify and
describe Air Force owned games and simulations and
to determine if they can be used to enhance the Air
Command and Staff College (ACSC) Associate Programs
seminar Curriculum.

The author categorized the identified games by
subject area and produced a one page description
for each of the thirty-nine identified games. The
author concluded that nine of the thirty-nine games
could be quickily adapted for used by the ACSC
Associate Programs seminar students with little or
no modification. In addition, another twenty-five
games probably could be adapted for use after
significant modifications.
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6
Survey of Models/Simulation at RADC
6-17

A survey was conducted to evaluate the current
state~of-the-art and technology of model/simulation
capabilities at the Rome Air Development Center,
Griffiss AFB, NY and Hanscom AFB, MA. This report
presents a tabulation of 60 such models and
simulations.

A questionnaire focused upon the identification of
the models and simutations used by RADC engineers
in the development and evaluation of command,
control, communications, and intelligence (C31])
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 comprehenstve
description of the model/simulation.

The office of primary responsibility for each model
or simulation along with the responsible person and
corresponding telephone numbers are provided if
additional information is desired by the reader.
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Theater Simulation of Airbase Resources and
Logistics Composit Models: A Comparison

6-20

The purpose of this study was to determine if,
given similar data bases, the Theater Simulation of
Afirbase Resource (TSAR) model could duplicate the
results of the Logistics Composite model (LCOM).

To make this determination the models were compared
on the basis of two outputs: manhours per sortie
and sorties flown. The models were provided common
data bases having similar tasks, probabilities, and
sequences; resource requirements; and sortie
requests. Each model was run for ten replications
at three different levels of requested flying
activity. These levels represented dafly sortie
rates of 1.0, 2.0, and 3.0 sorties per aircraft per
day.

The manhours per sortie expended by the individual
Air Force Specialty Codes represented in the data
bases, and the number of sorties flown, were
gathered for each replication and level. The
manhours per sortie were compared on both a
statistical and practical basis. The results of
this comparison concluded that no significant
difference existed between the two models.

The sorties flown by the models were statistically
compared at each of the three levels of requested
flying activity. The results showed that a
significant statistical difference existed between
the output sorties flown in the two models.
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6

A Trade-Off Study of TILT Rotor Aircraft versus
Helicopters using VASCOMP Il and HESCOMP

6-22

Trade~-off studies were conducted in which two
versions of tilt rotor aircraft were examined to
determine optimum mission distances where the tilt
rotor designs were superior to a comparable
contemporary (pure) helijcopter.

Two Fortran computer programs (VASCOMP 11 and
HESCOMP) developed under contract for NASA Ames
Research Center by the Boeing VERTOL Company were
used to predict aircraft performance. Program
results were validated using data from independent
sources.

A simplified user’s manual is included (with sample
data and program output) for VASCOMP 11, use at the
Naval Postgraduate School, Monterey, California.
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6
TSAR/DYNA-METRIC Comparison
6-23

The Theatre Simulation of Airbase Resources (TSAR)
model and the DYNA-METRIC model are two large
capability assessment models, both of which were
developed by the RAND Corporation.

Although primarily designed to model two different
things, the question is often asked, ‘Given similar
scenarios, do the models produce simflar or near
similar results?’ This study was designed to
answer that question.

Given similar scenarios, the two models do not
always yield the same results.
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NAME : Two Models for Optimal Allocation of Afircraft Sorties
ENTRY No(s): 6-24

DESCRIPTION: This paper presents two model!s for allocating
general purpose aircraft to missions in a multi-
period war. The models are two-person, zero-sum,
sequential games with simultaneous moves each
period. Ground forces as well as air forces are
fncluded. Three measures of effectiveness are
available.

The paper evaluates a game allowing non-adaptive
strategies and a game allowing behavioral
strategies. It is shown that the latter game is
equivalent to a game allowing the larger class of
adaptive strategies.

At each subperiod a fractional allocation of
aircraft to missions is input to the assessment
procedure. Also input are time-varying numbers of
divisions and aircraft and the fixed number of
aircraft shelters. The final input is the fixed
set of effectiveness parameters consisting of
firepower per division, firepower per combat air
support sortie, probability of detection and kil
of attack and defense aircraft in the intercept
interaction, probability of detection and kill of
sheltered and non-sheltered aircraft in the airbase
attack interaction., FEBA advance as a function of
force ratio, and divisional casualties as a funcion
of force ratio.

Output data consists of the total number of
aircraft killed (by type), as well as cumulative
total firepower, air firepower, and ground
casualties from firepower ratios.
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APS

ARC

ARINC

ARL

ARPC

A. T. Kearney

Applied Psychological Services, Inc.

Aerophysics Research Corporation
Bellevue, WA

ARINC Research Corporation

Aeronautical Research Labs
GPO Box 4331
Melbourne, VIC 3001 Australia

Applications Research Corporation
Dayton, OH

A. T. Kearney, Inc.
Caywood-Schiller Division
100 S. wWacker Drive
Chicago, 111 60606
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BATTELLE BATTELLE

Columbus Division
505 King Avenue
Columbus, OH 43201-2693

BDM BDOM Corporation
7915 Jones Branch Drive
McLean, VA 22101-3396

Boeing The Boeing Company
P. 0. Box 3707
Seattle, WA 98124-2207

-MASD Military Airplane Systems Division
Seattle, WA 98124-5000

-VERTOL Boeing-VERTOL Company
. P. O. Box 16858
Philadelphia, PA 19142-0858

BRL Ballistic Research Laboratory
Aberdeen Proving Ground, MD 21005-5066
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C
CACI CACI, Inc.
1815 North Fort Meyer Drive
Arlington, VA 22209-0268
CALSPAN CALSPAN Corporation
Buffalo, NY
CNA Center for Naval Analysis
Box 16268, 4401 Ford Ave
Alexandria, VA 22302-0268
COBRO COBRO Corporation
1400 Spring Street, Suite 216
Silver Spring, MD 20910-5000
COMARCO COMARCO, Inc.
150 West Cerritos
Anaheim, CA 92805
CsC Computer Sciences Corporation
Hampton, VA
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D
00D Department of Defense

Washington, D.C.

DOD/CAIG Cost Analysis Group

DOD/CINCPAC U. S. Coomander-in~-Chief, Pacific
Research and Analysis Division
Camp H. M. Smith, HI 96861

DOD/DLA Defense Logistics Agency
DOD/DNA Defense Nuclear Agency
DOD/DARPA Director of Defense Research and
Engineering
Advanced Research Project Agency
DOD/JCS~-JAD Joint Analysis Directorate

Organization of the Joint Chiefs of Staff
The Pentagon, Washington, D. C. 20301

DOD/JDSSC Joint Data Systems Support Center

DOD/LOGINST OASD/P8L
Logistics Institute
The Pentagon, Room 3D139

DOD/OSN Office of the Secretary of the Navy

DOD/PAAE Program Analysis & Evaluation
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DOD/WESEG Director of Defense Research and
Engineering

Weapons System Evaluation Group
400 Army-Navy Drive
Arlington, VA 22202-5000

DRC Dynamics Research Corporation
60 Concord Street
Wilmington, MA 01887

DSA Decision Science Applications, Inc.
Arlington, VA
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FAA

Falcon

FSI

-PEMS

-SRDS

~TECH

Department of Transportation
Federal Aviation Administration
800 Independence Avenue
Washington, DC 20553-5000

Program Engineering and Maintenance
Service

Systems Research and Development Service

FAA Technical Center
Atlantic City Airport, NJ 08405-5000

Falcon Research and Development Co.
696 Fairmont Ave
Baltimore, MD 21204

Flight Systems Incorporated
1901 Dove Street

P. 0. Box 2400

Newport Beach, CA 92660
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GD General Dynamics Corporation

-Fort Worth Fort Worth Division
P. O. Box 748
Fort Worth, TX 76101-9990

-Western Western Data Systems Center
P. O. Box 80847
San Diego, CA 92138-5000

-Convair Convair Division
San Diego, CA

GE General Electric Company
Afrcraft Equipment Division
Burlington, VT

GRC General Research Corporatton
Grumman Grumman Aerospace Corporation

Bethpage, NY 11714-3586

Honeywell Honeywell Corporation, Aerospace Division
St. Petersburg, FL 33733-5000
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IDA Institute for Defense Analysis
1801 North Beauregard Street
Alexandria, VA 22311-1772

I1S] Information Spectrum, Inc.
1745 S. Jefferson Highway
Arlington, VA 22202

ITT ITT/Avionics Division

JPL Jet Propulsion Lab
Pasadena, CA

KAMAN KAMAN Aerospace Corporation

-Avidyne

~-Sciences

Old Winsor Road
Bloomfield, CT 06002-5000

Avidyne Division
Burtington, MA 01803-5000

KAMAN Sciences Corporation
1911 S. Jefferson Davis Hwy, Suite 1200
Arlington, VA 22202-5000
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LMI

Lockheed

-AERO

—-CALIF

-MSC

Los Alamos

LTV/Vought

-AERO

-ASTRO

Logistics Management [Institute
6400 Goldsboro Road
Bethesda, MD 20817-5886

Lockheed Corporation

Aeronautical Systems Company
P. O. Box 551
Burbank, CA 91520-8240

Lockheed California Company
Burbank, CA 91520

Lockheed Missiles and Space Co., Inc.
111! Lockheed Way
Sunnyvale, CA 94088

Los Alamos National Lab
Los Alamos, NM 87545

LTV Aerospace Corporation

Vought Aeronautics & Products Division
9314 West Jefferson

P. 0. Box 225907

Dallas, TX 95265-5000

Vought Astronautic Company
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MD McDonnel 1 -Douglas Corporation
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-Douglas Douglas Afrcraft Company
Long Beach, CA

-ASTRO Astronautics Company - East

P. 0. Box 516
St. Louis, MD 63166-5000

MM Martin Marietta Corporation
Baltimore, MD

MRC Mission Research Corporation
P. O. Drawer 719
Santa Barbara, CA 93102-5000
M1l TRE The MITRE Corporation

. Box 208
Bedford, MA 01730-5000
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NASA National Aeronautics and Space
Administration
washington, DC 20546

-AMES AMES Research Center
Moffett Field, CA 94035
-LRC Langiey Research Center
Northrop Northrop Corporatifion

Century City, LA

-AC Afrcraft Division
One Northrop Avenue
Hawthorne, CA 90250-3277

-EL Electronics Division
Research Plaza
Palos Verdes, CA 90274-5000
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Shatltimar, FL 32579-5000
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Hunt Valley, MD 21031-5000

RAND RAND Corporation
1700 Main Street
P. O. Box 2138
Santa Monica, CA 90406-2138

Raytheon Raytheon Company
RCA RCA Corporation
Government & Commercial Systems
Aerospace Systems Division
. Burlington, MA 01803-5000
Rockwell Rockwell International Corporation
-LA Los Angeles Division

5601 W. Imperial Highway
Los Angeles, CA 90009-5000

-~AN Anaheim Division

3370 Miraloma Avenue
Anaheim, CA 92803-4921

RR Riverside Research
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S
SAl Science Applications International
Corporation

8400 Westpark Drive
McLean, VA 22102-1303

SANDIA SANDIA Labs
Albuquerque, NM

SHAPE SHAPE Technical Center
P. O. Box 174
The Hague, The Netherlands

Sikorsky United Technologies Corporation
Sikorsky Aircraft Division
North Main Street
Stratford, CT 06601-1381

2000 N. Beauregard Street

. SOFTECH SOFTECH, Inc.
Alexandria, VA 22311

SR1 Stanford Research Institute
Palo Alto, CA

STI Systems Technology, Inc.
13766 South Hawthorne Blvd.
Hawthorne, CA 90250
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TASC The Analytical Sciences Corporation
6 Jacob Way
Reading, MA 01867-3991
TECHINC Technology lncorporated
P. 0. Box 3036 Overlook Branch
Dayton, OH 45431-5000
Technion Israel Institute of Technology
Department of Aeronautical Engineering
Haifa, Israel
Titan Titan Systems Inc.

187 £E. Wilber Rd, Suite 12
Thousand Oaks, CA 91360
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U

U/AS Arizona State University
Tempe, AZ 85281-5000

U/CALBERK University of Callfornia
Berkley, CA

U/CLEM Clemson University
Clemson, SC 29634-1907

U/COR Cornell University
Ithaca, NY 14853-530!

U/FIT Florida Institute of Technology
Fort Lee, VA 23801-5000

U/GIT Georgia Institute of Technology
Atlanta, GA

U/GW George Washington University
Washington, OC 20037-2526

U/ICST Imperial College of Sclence and

Technology

London, England, UK

U/KS Kansas State University
Manhattan, KD 66506-5000

U/LT Louisiana Tech University
Ruston, LA 71270

Uu/MIT Massachusetts Institute of Technology
Cambridge, MA 02139-5000

U/NC University of North Carolina

Chapel Hill, NC 27514-5000
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U/0KLA University of Oklahoma
Norman, OK 73019-5000
U/0KS Oklahoma State University
Stillwater, OK 74074-5000
U/VvPl Virginia Polytechnic Institute and
State University
Blacksburg, VA 24061-5000
U/WASH University of Washington
Seattle, WA 98105-5000
U/WS Wright State University
Dayton, OH 45431-5000
UESI University Energy Systems, Inc.

4401 Dayton-Xenia Road
Dayton, OH 45432-1894
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USA Unfited States Army

USA/ADS Air Defense School
Fort Bliss, TX

USA/AMCC Armament, Munfitions &8 Chemical! Cormand
Rock Island, 111 61299-6000

-0CS Ordnance Center and School
Aberdeen Proving Ground

USA/ASC Aviation System Command
4300 Goodfellow Blvd
St. Louis, MO 63120-1798

-RTL Applied Technology Laboratory
Research &8 Technology Lab
Fort Eustis, VA 23604-5577

. -ARTA Aviation Research and Technology Activity
Moffett Field, CA 94035-5000

-MRDL Mobility Research and Development
Laboratory
Fort Eustis, VA 23604

USA/CAA Concepts Analysis Agency
8120 Woodmont Avenue
Bethesda, MD 20814-2797

USA/CACDA Combined Arms Combat Development Activity
Fort Leavenworth, KS 66027-5130

USA/DCOS~-LOG Deputy Chief of Staff, Logistics

USA/LC Logistics Center
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USA/MATC

-SAA

-SAP

-SEL

-SMT
UsSA/MC
USA/MD
USA/MSSA
USA/OTEA
USA/RI
USA/TRADOC

-SA

Material Command
5001 Eisenhower Avenue
Alexandria, VA 22333-000]

Systems Analysis Activity
Aberdeen Proving Ground, MD 21005-5071

Systems Analysis Activity
U.S. Customs House, Room 800
Philadelphia, PA 19106-2976

School of Engineering and Logistics
Red Rfiver Depot

Supply, Malintenance, and Transportation

Missile Command
Redstone Arsenal, AL 35898-5000

Management Directorate

Management Systems Support Agency

Operational Test & Evaluation Agency
5600 Columbia Pike
Falls Church, VA 22041-5115

Research Institute for The Behavorial
and Social Sciences

5001 Efisenhower Avenue

Alexandria, VA 22333-5600

Training and Doctrine Command
Fort Monroe, VA 23651-5000

Systems Analysis Activity
White Sands Missile Range,
NM 88002-5057
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USAF

USAF /AAMRL

USAF /ACOS-SA

USAF /ACSC

USAF /AF A

USAF /AFIT

USAF /AFLC
-ALCN
-ALCO
-ALCS
~ALD
-LMC
~MM
-MS
-P&P

United States Air Force

Harry G. Armstrong Aerospace
Medical Research Laboratory

Assistant Chief of Staff
Studies and Analysis

The Pentagon, Room 1C370
wWashington, DC 20330-5420

Alr Command and Staff College

Alr Force Academy
Colorado Springs, CO 80840-5981

Air Force Institute of Technology
Wright-Patterson AFB, OH 45433-6583

Air Force Logistics Command
Wright-Patterson AFB, OH

Air Logistics Center, San Antonfo
Air Logistics Center, Ogden

Afr Logfistics Center, Sacremento
Acquisition Logistics Division

Logistics Management Center
Gunter AFB

Deputy Chief of Staff
Material Management

Deputy Chfifef of Staff
Management Sclences

Deputy Chief of Staff
Plans & Programs
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USAF /AFSC Air Force Systems Command
Wright-Patterson AFB, OH
-ADTC Armament Development Test Center
Eglin AFB, FL 32542
-AL Armament Laboratory
Eglin AFB, FL 32542
-ASD Advanced Systems Division
-ESD Electronics Systems Division

Hanscom AFB, MA 01731-5000

-HRLB Human Resources Laboratory
Brooks AFB, TX 78235-5000

~-HRLW Human Resources Laboratory
Wright-Patterson AFB, OH

-TAWC Tactical Air Warfare Center
‘ Eglin AFB, FL 32542
USAF /AFWAL Air Force Wright Aeronautical Labs
Wright-Patterson AFB, OH 45433

~AL Avionics Laboratory
~APL Aero Propulsion Laboratory
-FDL Flight Dynamics Laboratory
-FIAA FDL Analysis Branch
-FI1AC FDL Concepts Branch

USAF /DCOS—-RD&A Deputy Chief of Staff

Research, Development and Acquisition
Washington, DC 20330-5000

USAF /DCOS-S8L Deputy Chief of Staff
Supply & Logistics
Washington, DC 20330-5000
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USAF /ESC Engineering and Services Center
Tyndall AFB, FL 32403-6001}
USAF /ETAC Environmental Technical Applications Ctr.

Scott AFB, 111 62225-5000

USAF /0SR Office of Sclentific Research
Bolling AFB
Washington, DC 20332-6448

USAF /PACAF Commander—-in-Chief
Pacific Alir Forces

USAF /RADC Rome Afir Development Center
Griffiss AFB, NY 13441

USAF /TAC TAC Liaison Office
Fort Leavenworth, KS 66027

USAF /TEC Test and Evaluation Center
Kirtiland AFB, NM 87117-5000
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USN United States Navy
USN/CMC Commandant of The Marine Corps
USN/CNO Office of the Chief of Naval Operattions
USN/FMSO Navy Fleet Materiasl Supply Office
P. 0. Box 2010
Mechanicsburg, PA 17055-0787
USN/NADC Naval Air Development Center
Warminster, PA 18974-5000
USN/NASC Naval Air Systems Command
Washington, DC 20361-2000
USN/NATC Naval Afir Test Center
NAS Patuxent River, MD
USN/NPS US Naval Postgraduafe School
Monterey, CA 93943-5100
USN/NTEC Naval Training Equipment Center
Orlando, FL 32813
USN/NWC Naval Weapons Center
China Lake, CA 93555-6001
USN/ONAS Office of Naval Acquisition Support
USN/ONR Office of Naval Research

800 N. Quincy St.
Arilington, VA 22217-0001
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USN/SRDC Ship Research and Development Center

Bethesda, MD 20084-5000

USN/SSC Naval Supply Systems Command
-NALC Naval Aviation Logistics Center
NAS Patuxent River, MD
-NASO Naval Aviation Supply Office
USN/WC Naval War College

Newport, RI 02841-5010

USN/WESA Weapons Engineering Support Activity
Navy Yard, Washington, DC 20374-2202

USN/WSAO Weapons Systems Analysis Office
. Navy Yard, wWashington, DC 20374
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V-W-X-Y-2Z

Vector Vector Research
P. 0. Box 1506
Ann Arbor, Ml 48106

VEDA VEDA, Inc.
San Diego, CA

XMCO XMCO, Inc.
Reston, VA
XYZYX XYZYX Information Corporation

21116 van Owen Street
Canoga Park, CA 91303




