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INDEX OF COMPUTER MODELS
(Alphabetical Listing)

Page

Titl; and Description

AEM - Arsenal Exchange Model B-1
A two-sided expected value moderately
aggregated force exchange model which
uses several mathematical programming
techniques to optimize weapons allo-
cation. (PACSF)

ALM - Airlift Loading Model c-1
Simulates the Loading of Military
vehicles in cargo aircraft to deter-
mine the number of sorties required
to deploy a force of any size. (PACGS)

APM - Advanced Penetration Model B-2
Simulates the employment of a
strategic bomber and tanker force
against a spectrum of enemy targets
and defenses. (PACSB)

APM "BETA" - Advanced Penetration Model, Beta B-3
Allocates a force of bombers and tankers
for a given target system. Operates
under the APM executive program. (PACSB)

AVAP - Airlift Vehicle Allocation Program Cc-2
Simulates an airlift network in deter-
mining force size and beddown locations
for airlift aircraft. In fixed fleet
version, determines percent of workload
accomplished. (PACGS)

BLUE MAX - Variable Airspeed Flight Path Generator A-1
Generates a variable speed flight path
suitable for use as an input to AF/PACG
AAA and SAM attrition models. (PACGF)

CASM - Combined Arms Simulation Model - E-1
A large-scale simulation of a two-sided
theater level air and ground conflict.
(PACGR) !
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Title and Description Page

COLLIDE - Aggregated Conversion Model for Air Combat B-4
Computes the probability of detection
and conversion (Pdc) of an interceptor
against a bomber under various scenario
conditions. (PACSI)

DADENS C2 - Theater Air Defense Model A-2
Used to evaluate air defense command,
control communications, offensive/
defensive interoperability, concepts
of operations and Blue air defense
force effectiveness. (PACGR)

FISCHER - An event oriented, Monte Carlo simulation B-5
of a strategic defense system which
interacts with an attacking bomber
force. (PACSI)

FYT - Force Year Tables B-6
A simple, fast running accounting
program that manipulates force tabs
and characteristics to provide an
accounting of force capabilities.
(PACSF)

GUNVAL V - Air-to-Air Gunnery Model A-3
Evaluates the effectiveness of
fighter aircraft gun systems in air-
to-air combat using output tape from
TAC AVENGER as input. (PACGF)

IDAGAM I - A deterministic, fully automated model of A-4
nonnuclear combat at theater level be-
tween two opposing sides. (PACGF)

ISDM - Interactive Strategic Deployment Model C=-3
A heuristic programming algorithm for
the allocation and scheduling of
resources to deploy forces in a military
contingency opegation. (PACGS)

NUCWAL - Nuclear Weapon Allocation Model B=7
Determines the minimum number and geo-
graphical location of DGZs within a
target set using a specified- damage
expectancy and weapon charactertics.
(PACSB)
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Title and Description Page
OSAGE -~ One-Strike Allocation Generator B-8

A generalized, one-strike strategic
allocation model that was built
especially to deal with complex geo-
graphy and-defense coverage factors.
(PACSF)

P00l - Computes the single shot probability of kill of a-5
a target aircraft flying through anti-
aircraft artillery. (PACGF)

PERS ANALYZER - Simulates the movement of personnel E-2
from assignment to assignment in accord-
ance with input personnel policies.

(PACAA)

RECEIVER ONE -~ Generates an aircraft at p;éh-stat;on_w ‘C-4
and places it in the holding pattern.
(PACGS) > ¢ .

RECEIVER TWO -~ An expansion of RECEIVER ONE; receives E-3
the cargo delivered by strategic airlift
to the APODs and generates tactical airlift
sorties to forward the cargo to its final
destination. (PACGS)

RELVAL - Relevance Values D-1
Ranks AF/PAC study programs in priority
order to determine cost-effectiveness and
other quantitative analyses for manage-
ment survey.purposes. (PACGP)

RPM - Rapid Production Model B-9
A strategic nuclear exchange model which
allows for assessment of fallout damage
from nuclear attack. (PACSM)

SABER - Strategic Arms Balance Evaluation Routine B-10
Determines the optimal strike/reserve
weapon strategies for a two-sided, two-
strike pure counterforce ICBM exchange
using a two-step MIN-MAX type approach.
(PACSP)

SPEED - Simulation of Penetrator Encounterin Bell
Extensive Defenses '
Simulates air vehicles with weapons
penetrating through and interacting with
air defense systems. (PACSB]
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STRAT

STRAT

STRAT

STRAT

STRAT

STRAT

STRAT

STRAT

Title and Description

COMMAND - A methodology being developed by PACSC B-12

CROW - A

DETECT -

to evaluate the reliability, survivability,
and effectiveness of current and future
SIOP Airborne Emergency Action Message (EAM)
execution systems in both a peacetime and
stressed (nuclear and/or electronic warfare)
environment. (PACSC)

computer simulation model which quantifies B-14
the effects of various types of electronic
countermeasures (ECM) against digital com-
munications links. (PACSC)

Airborne Radar Detection Methodology B-15
A method for determining the number of

patrol aircraft required to obtain a

desired probability of detection along a
barrier. (PACSI)

DUELER ALPHA - The program is an ICBM-only ex- B-16

change analysis toal which calculates
measures of merit for the silo-based

United States and Soviet ICBM forces.
(PACSM)

DUELER BRAVO - The program is a Monte Carlo trench B-17

system analysis model. (PACSM)

MESSAGE - A methodology developed by PACSC which B-18
simulates messages between National
Command Authority (NCA) and force
elements. (PACSC)

MISSILER -~ A strategic missile wargaming model for E-4

examining ICBM exchanges over a range of
scenarios. (PACSM)

RANGE - Computes range/payload based on characteris- B-19

tics of the aircraft and on conditions
input by the user. (PACSB)

SIZE - A force sizing equation used to determine the B-20

number of aircraft necessary to maintain a
given number of patrol stations for a speci-
fied threat duration. (PACSI)

viii
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Title and Description

STRAT STALKER - A prototype simulation of a large-scale
conflict involving space systems. (PACS)

STRAT SPLASH - Single Shot Probability of Kill Model
Determines the interaction of warhead
lethality and target vulnerability to
produce an SSPK considering missile aero-
?ynamics and effects of ECM on guidance.

PACSI)

STRAT SURVIVOR - Survivability of Alert Aircraft from
Attack by SLBM
A methodology which permits a realistic
examination of the prelaunch survivability
of US strategic offensive and defensive
alert aircraft when attacked by submarine
launched ballistic missiles. (PACSB)

TACAP - Tactical Air Command Aircraft Profiler
Provides users with a fast and flexible
tool for developing refueling data for
tactical aircraft. (PACAB)

TAC APPRAISER - A mathematical programming model designed
to identify optimal cost-effective tacti-
cal force structures over time. (PACGF)

TAC AVENGER - Tactical Air Capabilities Avionics, Energy
Maneuverability, Evaluation and Research
Simulates the effectiveness of one fighter
aircraft versus another in close-in or be-
yond visual range (BVR) air duels. (PACGF)

TAC CONTROLLER - Tactical Air Control Simulation
A large-scale simulation of tactical air
warfare which relates the Tactical Air
Control System to the effectiveness of the
Tactical Air Forces. (PACGR)

TAC EVALUATOR ~ A large-scale simulation to evaluate Tac-
tical Air/Tactical Air Reconnaissance
impact and battlefield dynamics with US
Army European SCORES scenario data bases.
(PACGR)

TAC GLADIATOR - An expected value, force on force, cam-
paign level, air battle model designed as

a day-to-day simulation of air battle over
a battle area. (PACGF)
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Title and Descrip:ion

\Page
TAC INTERDICTOR -~ Simulates the dynamic behavior and A-13
effectiveness of air interdiction and the
related phases of battle. (PACGP)
TAC LANCER - Simulates air-to-air missile flyout in a A-14

maneuvering environment in conjunction with
TAC AVENGER II generated firing oppor-
tunities. (PACGF)

TACOS II/AF4 - Tactical Air Defense Computer Operational A-15
Simulation
An adapted Army model (TACOS II) used to
evaluate defense tactics and weapons
employed against a variety of airborne
threats. (PACGR)

TAC RANGER -~ A digital computer program for calculating A-16
combat radius or loiter time of fighter
aircraft. (PACGF)

TAC RESOLVER - Combines target kill probabilities and A-17
attrition from mixed defenses to determine
sortie effectiveness for close-air-support
aircraft., (PACGF)

TAC RESOURCER - Resource Allocation Model  a-18
F Allocates air-to-ground resources. (PACGF)

TAC SELECTOR - Second of three tandem programs (see TAC A-19
RESOURCER and TAC WEAPONEER)
Used to derive alternate stockpiles of
weapons for tactical forces. TAC SELECTOR
selects preferred weapons for targets and
prepares data base for TAC RESOURCER.
(PACGF)

! TAC SURVIVOR - The second of several tandem computer pro- A-=20
grams (see TAC WEAPONEER and TAC SELECTOR)
used to derive alternative stockpiles of
nonnuclear air-to-ground ordnance. (PACGF)

TAC TURNER - Tactical Aircraft Turnaround Simulation A=-21
Simulates aircraft turnaround activities
on a tactical airbase., (PACGF)
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Title and Description Pag
Page

TAC WARRIOR - Theater level air campaign model that simu- A-22
lates attacks on airfields, surface-to-air
missile systems, command and control centers
by opposing forces and simulates air battles
in the vicinity of the Forward Edge of the
Battle Area (FEBA). (PACGF)

TAC WEAPONEER - First of three sequential programs (see A-24
TAC SELECTOR and TAC RESOURCER) ]
Used to derive alternate stockpiles of
weapons for tactical forces. TAC WEAPONEER
computes expected kills for each candi-
date weapon. (PACGF)

TAC ZINGER (2, 3, 4, 6, 8, and 79) - Each of the ZINGER A-25
models is a classified many-on-one simu- thru
lation of maneuvering aircraft against a A-31
particular surface-to-air missile system
type. (PACGF)

TASSM - Tactical Airlift System Simulation Model Cc-5
Determines aircraft requirements for
troops and cargo tonnages move over air
lines of communication. (PACGS)

VISUAL DETECTION MODEL - Computes the probability of air- A-32
craft detecting ground targets under vari-
ous conditions. (PACGF)

VLM - Vehicle Loading Model C-6
Provides the means to quickly analyze the
interactions of unique aircraft character-
istics with diverse movement conditions,
fleet mixes, load strategies, and movement
requirements. (PACGS)

WRECS VI - A FORTRAN Code for Computation of Weapon
Radiation Effects on Communication Systems
Estimates nuclear weapon induced degrada-
tion of VLF, LF, and HF radio trunks.
(PACSC)
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DOCUMENTATION: Limited documentation is available in AF/PACGF.

NAME: VARIABLE AIRSPEED FLIGHT PATH GENERATOR (BLﬁE MAX)

DESCRIPTION: The BLUE MAX model generates a variable speed
flight path suitable for use as an input into our AAA and
SAM attrition models. Fach aircraft is entered with its
weight, wing area, lift and drag coefficients stated as a
function of mach number. Thrust is entered as a function of
mach and altitude. Five types of maneuvers--(l) navigation,
(2) base. (3) roll in/dive, (4) pull-off, and (5) recovery/.
jink legs--are included in the model. The methodology is
based on the assumptions that the pilot is able to exercise
control of only three variables: pitch, roll, and power.
The rate of change and magnitude of these variables is a
function of the type of maneuver encountered. The model
treats the aircraft as a point mass, solves for the lift,
drag, and thrust to determine the three orthogonal acceler-
ations in the body axis and then transform them into an
inertial reference. These inertial accelerations are then
used to update the velocity and position of the aircraft.

BLUE MAX was developed by the Assistant Chief of Staff,
Studies and Analysis (AF/SA), Headquarters United States Air
Force and is used in conjunction with attrition models in the
study of aircraft survivability.

- &
COMPUTER INFORMATION‘ BLUE MAX was written in FORTRAN Y for the

£ime for a aingle flight puth is less than 10 seconds and can be run f:gg_t;me— :
'Eiihu;or CARD IN. The program contains 2&Tiounmalwatduums. 43 -

N
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NAME: DADENS-Cz - DIVISIONAL AIR DEFENSE ENGAGEMENT SIMULATION -
COMMAND AND CONTROL

DESCRIPTION: The DADENS-C2 model was developed for the
US Army Air Defense School, Fort Bliss, Texas from the
CADENS IV model in 1975. It has been designed to simulate
the operation of alternative air defense command and control
systems in a conventional or nuclear theater conflict.
The theater air defense command and control hierarchy
simulated includes dynamic AWACS, CRC's, CRP's, Group or
Brtgade AADCP's and both Army and Air Force sensors.
Both offensive and defensive weapon systems are simulated
with the capability to look at alternative C3 systems and

~ thefr assoctated communications (l1inks and messages) and
rules of engagement. The model also-simulates terminal
weapons such as sensovs (IR, RF, visual), fighter-interceptors,
SAM's, and AAA. A1l offensive and defensive units are
represented separately including communications centers and
sensors. Terrain masking and terrain following flight paths
can be simulated through a conversion program which accepts
the TACOS FRAG 1C event tape as an input. The model 1is
being developed to include more detail in the fighter-
{nterceptor defense system for use as a theater air defense
model capable of simulating all Allied Air Forces Central
Eurone forces simultaneously.

MDENS-C2 is a three-dimensional model capable of
sfmulating 28,665 offensive objects vsrsus 63 defense zones
consisting of 444 defense entities (C¢ sites, sensors, SAM's,
AAA, afr bases, AWACS, etc.) per zone. The model {s
event-stepped (with the exceptfon of AWACS) and uses
Monte Carlo techniques to determine the results of stochastic
events.

COMPUTER INFORMATION: DAnENS-c2 requires an IBM 360/370
system with up to 500k bytes of core. Run time depends on
the sfze of the problem. A recent large test case comprising
300 threat cells of aircraft and 100 defense sites resulted
tn 200,000 events and took approximate'y 6 hours of IBM 360
CPU time. It {s written in FORTRAN IV (360 subroutines and
over 60,000 source statements).

DOCUMENTATION: Executive Summary, User's/Planner Manuals,
and Programmer Manuals are available in AF/PACGR. Functional
documentation on model interactions and training case
documentation will be available July 1979.

g 0CT 1078
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 § NAME: GUNVAL V

DESCRIPTION: The GUNVAL V model is a digital computer
program for evaluating the effectiveness of fighter
aircraft gun systems in air-to-air combat. GUNVAL II
was developed forPACGF by the General Electric Company _
to include the correlation effects of high firing rate ;
guns in a terminal effectiveness model. The GUNVAL II
model was then extensively modified by PAMOGF to include
the effects of gun acceleration, reliability, projectile
lethality, target maneuver bias, and tracking error. The
latest version, which includes a selectable output option
to shorten run time, is called GUNVAL V. :

The GUNVAL V model was specifically designed to
integrate a multitude of gun and projectile performance
parameters into a single measure of effectiveness: kill
grobability. The TAC AVENGER air combat simulation pro-

uces a tape of gun-firing opportunities which is used as
an input for the GUNVAL V model. The firing opportunity
tape describes the positions of the attacker and the target
during the burst and gives a realistic distribution of the
firing conditions expected in a duel of two airplanes for
which no combat exchange data are available.

= COMPUTER INFORMATION: GUNVAL V is a FORTRAN IV language

program for taie G-635 computer. It uses 31K words of core

and consists of 16 subroutines. It coatains approximately

1500 FORTRAN statements. The average run time is .02

minutes per burst if only Py information is desired. For

a complete hit probability analysis tha run time increases

to .6 minutes per burst. .

é . DOCUMENTATION:

GUNVAL V Gun System Effectivéness Model Documentation,
17 Jun 7S.

- Terry, E.R., "Air-to-Air Gunnery Model and
Associated Computer Program Logic for USAF/SA
TAC AVENGER (GUNVAL ,II)," Contract F44620-73-
C-0030, General Electric, Aircraft Equipment
Division, Armament Systems Department, Burlington,
Vermont, 12 April 1973..

S S T Y
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NAME: 1IDAGAM I

DESCRIPTION: IDAGAM I is a deterministic, fully automated
model of nonnuclear combat between two opposing sides.
It is a theater level model which plays several noninter-
acting ground sectors. Air and ground interactions are
computed statically. FEBA movement, attrition of personnel,
and air and ground weapons destroyed are model outputs.

This model is the latest of a family of models which
includes ATLAS, GACAM, and GACAM II.

COMPUTER INFORMATION: IDAGAM is written in FORTRAN and is
operational on the MULTICS system. Time sharing terminal
running time is about 30 minutes for a 15 day war.

DOCUMENTATION: Complete documentation plus a data base are
available. IDA report number R-199, Oct 74, Vols. 1-5.

5 0CT 1975
Al

DRSS i o

.
T TR oD m_‘..__.J




NAME: P@91

DESCRIPTION: P@@l computes the single shot probability of
kill (SSPK) of a target aircraft flying through anti-
aircraft artillery (AAA).. Aircraft attrition along an
entire flight path is attained through accumulation of
the SSPK's. The major portion of the program is concerned
with the analysis of the various sources of random errors
which influence the effectiveness of the AAA. After
assessment of these errors, the vulnerable area of the
aircraft is located within the total distribution of AAA <
trajectories, and the probability of kill is computed.
PPPl was developed by the Air Force Armament Laboratory.

i COMPUTER INFORMATION: P@@1 is used on the MUULTICS computer.
There are approximately 1400 FORTRAN source statements,
and the running time for some typical AAA encounters is
approximately five minutes, There are twelve input cards,
and the program contains several subroutines. |

e i izl

ég; DOCUMENTATION: The program was documented by Armament Systems,
i Inc. for the JTCG/ME.




@

T

NAME: TACTICAL AIR COMMAND AIRCRAFT PROFILER (TACAP)

DESCRIPTION: The TACAP model is a digital computer program
that provides users with a fast and flexible tool for develop-
ing information for refuelable tactical aircraft. The TACAP
model simulates the flight of an aircraft cell by computing
fuel consumed, time and distance between checkpoints, gener-
ating refueling points and corresponding abort routes and
giving consideration to climbs and descents, climatological
effects and changes in tanker-receiver ratio enroute.

COMPUTER INFORMATION: TACAP is written in COBOL and is opera-
tional on the WWMCCS system. Running time is about 1 minute
and requires 52K core locations.

DOCUMENTATION: Documentation is available in AF/PACAB.




NAME: TAC APPRAISER

DESCRIPTION: TAC APPRAISER - formerly called the Force
Structure Programming Model as well as TAC VALUE - is
formulated as a mathematical programming model of the
large scale, non-linear, mixed-integer class. It is
designed to identify "optimum'" cost-effective tactical
force structures and the most effective phase-in and
phase-out schedule of systems in the inventory. The
model currently considers all the fighter/attack systems
in the Air Force inventory over a planning horizon. The .
most recent version of the model includes decisions about |
commitment of RGD funds to future systems, procurement/ !
retirement of active forces, procurement/retirement of
reserve forces, and designation of active forces to the
reserves. The problem statement is: Maximize force
effectiveness over the planning horizon subject to con-
straints of various classes. The constraint classes
include budgetary (R&D, procurement, 0§S), operational,
acquisition, definitional and logical.

. TAC APPRATSER was developed by the Assistant Chief
of Staff, Studies and Analysis (AF/SA), Headquarters
United States Air Force and through external .assistance
» contracts with Control Analyszs Corporatzon (CAC) of
1 Palo Alto, CA.

COMPUTER INFORMATION: TAC APPRAISER uses the SCICONIC
software packige for solution. This package includes
Matrix Genera‘or Generator (MGG), Matrix Generator (MG),

~ and Report Writer (RW) programs. Approximately 10
minutes CPU t:me are required on a UNIVAC 1108/1110
computer to ohbtain a '"'good" 1nteger solution.

DOCUMENTATION: CAC has provided a documentatxon manual,
-which includes a problem formulation and program sec-
tion, and a S"ICONIC Users Guide. These documents are
maintained in AF/PACGF. ‘
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NAME: TACTICAL AIR CAPABILITIES, AVIONICS, ENERGY MANEUVERAQILITY
EVALUATION AND RESEARCH (TAC AVENGER)

DESCRIPTION: The TAC AVENGER Model is a digital computer simulation
of two aircraft in a close-in maneuvering air duel. In this
simylation, each aircraft manéuvers 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 aircraft and weapons

performance are described in detailed engineering data. The

individual aircraft tactics are selected from a range of reason-

E able chofces based upon the tactical situation, the relative
performance capability of the aircraft, and pilot preferences.
These individual pilot preferences were derived from empirical,
real-world data and are selected using a random selection of

_ :vionics. energy maneuverability, and weapons to fighter effect-

veness.

TAC AVENGER development was initiated in 1967 by the
- Assistant Chief of Staff, Studies and Analysis, Headquarters
USAF. The model is based on the North American FANTAC Model.

COMPUTER INFORMATION: TAC AVENGER is a FORTRAN IV language program
. for the G-635 and MULTICS computer systems. The model uses 44K
: words of core with 24 routines having 19000 source statements.
The average 635 run time is 5 minutes for each 5 minutes of -
simulation. . .

. DOCUMENTATION: The following documents were originally used for
: basic reference:

NA-66-765, Air-to-Air Combat Simulatfon Model, 15 Jul 1966
NA-66-1V, Vol I, FANTAC, 3 Oct 1966 : '
- NA-66-1V, Vol II, FANTAC, 3 Oct 1966

NA-66-1120, FANTAC, 3 Oct 1966 '

NA-68-729, FANTAC Radar Model, 30 Sep 1968

NA-68-1022, Improved FANTAC Radar Model, 20 Dec 1968

" The maneuver subroutine are being documented by

Rockwell International Corp.

Additional information on modifications s available in AFPACGF. -

§5 WR 178
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NAME: TAC CONTROLLER

DESCRIPTION: TAC CONTROLLER is a large-scale simulation of
tactical air warfare which, in different versions, relates
the parameters of the Tactical Air Control System (TACS) to
the effectiveness of the Tactical Air Forces in a non-benign
electronic enviromment. It has been designed for ease in
making trade-off studies and sensitivity analyses. TAC CON-
TROLLER was designed to measure the impact of command and
control on the conduct of air warfare.  Specifically, it
modelled the relationships Between the parameters of the
407L/412L/AWACS as deployed in USAFE and the performance
parameters of the counter air mission,

Modelling of the sequence of events occuring within the
command and control system is achieved through the use of a
network. This representation is maintained by the use of nodes
and links to symbolize personnel, equipment, and communication.
links. Messages portray the flow of information between these
various entities. Resources are used to provide physical
limitations to the capabilities of any element. Times, as
well as priorities, cdnstraints, and prcbabilities, can be
associated with these nodes and links. Networks can be studied
as a complete unit by arranging their constituents into
groups, or by looking at each piece individually. Much of
the information to be gained by the use of this network is
derived from the queus which occur when some part of the
szstem is overloaded. The model is being replaced by DADENS
Cé for theater air defense studies.

COMPUTER INFORMATION: The TAC CONTROLLER program deck of
10,000 FORTRAN cards contains 27 list processing subroutines,
34 basic subroutines, and 76 specialized subroutines.

The simulator represents the tactical air control system
with a 126 node, 137 link multi-level network using 47
resources. Execution of these routines on MULTICS handles
up. to 2,000 aircraft in a simulated period of over 4 hours
with actual computer time of less than 30 minutes.

DOCUMENTATION: Reports describing the model, a User's Manual
and logic flow documentation are available in AF/PACGR.

"6 OCT 1978
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NAME: TAC EVALUATOR

DESCRIPTION: TAC EVALUATOR is a dynamic, event-sequenced, expected
value simulation. Lanchester equations are used to resolve the ground ‘ |
combat engagements. The model can reflect breakthrough tactics; single,
double and vertical envelopments; and employment of tactical air.

The TAC EVALUATOR model is designed to show the effect of various ;
combinations of tactical air weapons and support systems on the out- !
come of a dynamic, corps level ground battle. :

The model keeps track of movement, strength,. and attrition of
up to 200 ground units, including both engaged and second-echelon units.
It generates demand for close-air-support and interdiction missions,
allocates available aircraft in either interactive or automatic mode,
does targeting, and computes strike results and air losses on an .
aggregate basis.

Individual unit movement and timing permit freedom of maneuver
in any direction. Offensive unit movement is simulated at engaged or
approach march velocities with delays in movement of ground forces
as a result of air strikes.

639 The model can be run in either an automatic or interactive mode.
The automatic mode is used for studies in which only one condition or
strategy is varied for each case to be analyzed. Input data, such

i as force size, reconnaissance plan, and weapons effectiveness, are

i fnitialized and the model essentfally runs as a batch process until

the declared end-of-war time.

Interactive operation allows investigation of the dynamics of
battlefield operations. It is used to reveal dependencies on doctrine
an? operational concepts without imposition of a fixed set of decision
m es.

An extensive graphics package is available to assist the user or
a battle staff's interactive planning of reconnaissance or air strikes.
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COMPUTER INFORMATION: The model is coded in standard FORTRAN

. IV and is currently operational on the Honeywell 6180
(MULTICS) computer, for use by AF/PAC and the Cyber 74
computer, used by TFWC/SA, Nellis AFB, Nevada. The MULTICS
version contains over 12,000 FORTRAN instructions in 140
subroutines. :

Running the model for 4 days of war takes 1 to 2 hours
(15-30 minutes on the Cyber 74) in the automatic mode.
Running fully interactive requires 1/4 real time.

DOCUMENTATION: General information manual and program
descriptions for the routines are available in AF/PACGR.
Documentation is under contract and should be available
31 Dec 1978.
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TAC GLADIATOR

DESCRIPTION: TAC GLADIATOR is an expected value, force on
force, campaign level, air battle model. The model
objective is to examine effectiveness -- between fighter/
attack systems and over time -- as measured against an
explicit threat. The model is designed as a day-to-day
simulation of an air battle over a battlefield area and
over enemy airfields. The six missions included are:
Battlefield Attack (BFA - direct and indirect support of
ground forces), Local Air Defense (LAD - protecting BFA),
Air Base Attack (ABA -~ deep penetration strikes), Escort
(ESC - air-to-air protection for ABA), and Air Base Defense
(ABD - defending air bases against attack). Air-to-air
engagements include both beyond visual range and close-in
duels with 4:1, 3:1, 2:1 and 1l:1 matchings.

Ground targets on an air base that are played
dynamically are aircraft in the open, aircraft shelters,
and maintenance shelters. The results of these targets
being destroyed are related to loss of maintenance
resources, ability to repair aircraft and then to sortie
generation capability. Other ground targets played include
GCI and SAM sites.

TAC GLADIATOR has been developed by the Assistant Chief
of staff, Studies and Analysis (AF/SA), Headquarters United
States Air Force. The development has been strictly an
"in house" effort tc produce a highly aggregate, fast-running
air battle effectiveness model for use with TAC APPRAISER.

COMPUTER INFORMATION: The TAC GLADIATOR model is written in
the FORTRAN IV language for use on the UNIVAC 1108/1110

series computers. Outputs are used as inputs to TAC APPRAISER
which requires the UNIVAC computer for use of the SCICONIC
software package. At a later time, the program may be changed
to one of the AFDSC computer systems. The model contains one
main program and 19 subroutines for approximately 1500 source
language statements. The running time is approximately 20
seconds CPU time on UNIVAC 1108 for a ten-day war.

DOCUMENTATION: Documentation of TAC GLADIATOR is available
through the SABER VALUE Progress Report briefings and
comments in the computer code. Formal documentation will
be completed through external assistance at a later date.

A-12

N 12 wan 197

L HlArE 18/
S A T S P P

. Mae - - Ve LA
- - ™ TN ey v".A(
" '*’..'?‘; u:"’,. o “ e
~ e il i S i 0 s




NAME: TAC INTERDICTOR

DESCRIPTION: The TAC INTERDICTOR model is being developed |3
to gain insight into the dynamic interactions and effect- |
iveness of interdiction operations.

TAC INTERDICTOR is a very detailed, deterministic,
computerized-map-exercise simulation model, based on
systems dynamics concepts. Elements in the model in-
clude: 2 types of aircraft; S types of ordnance;
mission planning, command and control; aircraft repair
and maintenance; resource supply/logistics/maintenance;
dynamic priority targeting; 6 ground battle resources -
tanks, APC, ARTY, tank ammo, ARTY ammo, and POL; fixed
and moving targets; LOCs; ground battle attrition; wea-
pons effects; aircraft attrition; and weather.

: The model is under development by the Directorate

of Concepts and Analyses, HQ US Air Force and has
been used to develop close air support/interdiction/ground
battle relationship curves and interdiction logic for the
WARRIOR and CASM models.

- COMPUTER INFORMATION: Computer language - FORTRAN Y;
computer type - G-635.

‘ DOCUMENTATION: A compilation draft of the Users' Guide .
i documentation is available in AF/PACGF. tg
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¥ NAME: TAC LANCER

b DESCRIPTION: TAC LANCER is a digital computer program for
evaluating the effectiveness of air-to-air missiles in
maneuvering combat. The baseline TAC LANCER model was
developed by PACGF to provide endgame missile effects in
TAC AVENGER II. The model is used both on-line with TAC
AVENGER II and off-line to assess missile capabilities.
Dynamics Research Corporation (DRC), under ocntract with
SAGF, has extended the model logic to include options

for Thrust Magnitude Control (TMC) and Thrust Vector
Control (TVC). In addition, DRC has modified portrayal v
of drag arrays, missile dynamics, and body rates.

The model is specifically designed to provide missile
Px in a maneuvering environment. TAC AVENGER II firing
opportunity tapes describe the positions of attacker and
target. Missile flyout is continued through fusing and
fragment impact. Px's are further attenuated by modifiers
for launch, guide, and fuze reliability.

COMPUTER INFORMATION: TAC LANCER Is a FORTRAN IV language
program for the G-635 computer. The model uses 30k words of cor:
with 10 routines having 1000 source statements. The program run
time is approximately 30 seconds, per missile shot.

[ DOCUMENTATION: TAC LANCER documentation was dew)eIdped under
f contract and is available in AF/PACGF. 3

- 15 MAR 1978
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NAME: TACOS II/AF4 - TACTICAL AIR DEFENSE COMPUTER OPERA-
TIONAL SIMULATION (AIR FORCE MODIFIED)

DESCRIPTION: The TACOS II/AF4 model provides an event-by-
event simulation of interactions between individual
‘penetrators, individual ground-based air defense elements,
terrain, and Airborne interceptors. [t represents inter-
actions which occur between a large deployment of air
defense systems and a large attack of conventional aerial
threat vehicles over a Field Army area. The defense deploy-
ment may consist of any mixture of SAM systems, AAA systems,

-* and AI's. The attack may consist of a mix of aircraft and
missiles. Each air defense fire unit and each aerial threat
vehicle is represented separately. TACOS II utilizes a
detailed digitized terrain file to provide a realistic
environment for the battle. Terrain masking and terrain
following flight paths are represented. ECM includes the
effects of stand-off, escort, and self-protection jamming.
OQutput includes both 2 history of all combat activities
summaries of the ground-based air defense engagements, and
a Air-to-Air battle summary.

TACOS II/AF4 was developed by commercial contract for
the Army Combat Developments Command and used for planning
of air defenses for the Central European Region in 1967.

It was adapted by an Air Force study group at Eglin AFB for
study of defense suppression in 1971. It is used by the
SABER COUNTER, SABER CONTROL, and SABEF. STRIKE study groups
in AF/PACG.

COMPUTER INFORMATION: TACOS II/AF4 requires an IBM 360 system
with up to 820 bytes of core. AF/PACA runs are made on the
IBM 360/75 at AFDSC. A complete run requires between
S minutes and S hours on an IBM 360/75 depending on the size
of the problem. The run time for an AF/PACGR case employing
255 defensive units and 192 penetrators amounted to approxi-
mately 30 minutes. Ten replications of each variation
require about 25 percent of the time required for the first
‘'run. TACOS I1/AF4 is written in FORTRAN IV (500 subroutines).
| There are over 100,000 source statements.
, DOCUMENTATION: An Input Manual and User's Manuals are available
i in AF/PACGR. Portions of the model are fully documented at
| the programmer level and are also available in AF/PACGR.
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NAME: TAC RANGER

DESCRIPTION: The TAC RANGER model is a digital computer
program “or calculating the combat radius, loiter time,

of range of fighter aircraft. The tactical mission profile
and payload are chosen by the user. Extensive aerodynamic
and engine performance data are requried for the aircraft

to be analyzed. Internal to the program are a number of
methods for calculating combat fuel allowance for air-to-air
or air-to-ground missions.

The first part of the program computes and tabulates
fuel consumption by altitude, mach, drag, and weight for
climb, cruise, and loiter flight. A schedule for maximum
energy climb is also computed. The second part of the
program then "flies" the aircraft on the mission specified
by interpolating within the tables developed in the first
part. The mission is iterated from the selected starting
conditions to determine combat radius, loiter time, or
range as desired.

COMPUTER INFORMATION: TAC RANGER is a FORTRAN IV language
program for the G-635 computer. It uses 35K words of core
and consists of 18 subroutines. It contajins approximately
3800 FORTRAN statements. The average run time is one
minute for the first activity and one additional minute
for each flight profile attempted in the second activity.

DOCUMENTATION: The TAC RANGER model is being documented by
Rockwell International Corporation.

15 MAR 1978
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NAME: TAC RESOLVER

DESCRIPTION: TAC RESOLVER is an AF/PAC developed deterministic
close air support model. The inputs include flight size,
ordnance load, ordnance effectiveness per pass, target array,
air defense array, per pass effectiveness of air defenses.
Model maximizes the measure of effectiveness by allocating
various level of defense suppression passes. Output
includes targets killed, aircraft killed, and aircraft
damaged.

COMPUTER INFORMATION: Program is written in FORTRAN run time
and is 10 minutes for a six hour battle.

DOCUMENTATION: Not documented. Program and information
available in AF/ PACGF.
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NAME: TAC RESOQURCER

DESCRIPTION: TAC RESOURCER is a large-scale air-to-ground
resource allocation computer model designed by the Control |
Analysis Corporation, Palo Alto, California. TAC RESOURCER |
will simultaneously consider up to 30 different aircraft ;
and 100 different munitions for optimal allocation to 50 ;
different targets. Sortie allocation is determined by {
using a linear programming technique. Four objective a
functions may be used singly or sequentially in any g
combination. The objective functions are: (1) maximize
"military worth", (2) minimize total sorties, (3) minimize -
total cost, and (4) minimize total aircraft losses. The
sortie allocation process can be constrained by target
destruction, weather, attrition, and availability of sorties,
munitions budget, existing munition stockpiles and opera-
tional factors. Extensive sensitivity ranging analysis on
major parameters is also available.

TAC RESOURCER development was initiated in 1973 by
the Assistant Chief of Staff, Studies and Analysis (AF/SA),
Headquarters United States Air Force. The TAC RESOURCER
computer system was completed in February 1976.

N :

COMPUTER INFORMATION: The systems' computer programs are
written in FORTRAN H for use on the Air Force IBM 360/75
computer. ; -

DOCUMENTATION: Documentation is available in AF/PACGEF.
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NAME: TAC SELECTOR (SELECT)

DESCRIPTION: The TAC SELECTOR computer program is the third
of several tandem computer programs (see TAC WEAPONEER and
TAC SURVIVOR) used to derive alternative stockpiles of non-
nuclear air-to-ground ordnance for USAF tactical fighter
forces in a specified theater of conflict. Using expected
kill per sortie factors obtained from TAC WEAPONEER, the
program selects preferred weapons for various aircraft-
target-weather bands on the basis of either least total
cost or least sorties to kill the target. This data may
be used as input to two other programs: HEAVY ATTACK, -
developed by OSD(PAGE) which allocates sorties and
calculates a munitions stockpile, or TAC RESOURCER, a
newer more flexible large-scale resource allocation model.

TAC SELECTOR was developed by the Assistant Chief of
Staff, Studies and Analysis (AF/SA), Headquarters United
States Air Force, as part of the major designated study
entitled: '"An Improved Methodology for Determining Alter-
native Mixes of Air-to-Ground Munitions, and an Application
of the Methodology to the United States Air Forces in Europe
(U) (SABER MIX - ALPHA)," initiated 1 May 1971.

COMPUTER INFORMATION: TAC SELECTOR was written for the G-635
computer system in the FORTRAN Y programming .language.

The model uses 47K words of G-635 core storage and consists _

of one control routine and 8 subroutines. There are approx-.
imately 700 FORTRAN Y source statements in the model. The
average processing time on the G-635 is approximately one
minute for each aircraft in the data base.

DOCUMENTATION: TAC SELECTOR documentation is'available in
AF/ PACGF.




NAME: TAC SURVIVOR

DESCRIPTION: The TAC SURVIVOR computer program is the
second of several tandem computer programs (see TAC
WEAPONEER and TAC SELECTOR) used to derive alternative
stockpiles of non-nuclear air-to-ground ordnance for USAF
tactical fighter forces in a specified theater of conflict.
The program uses the output from the TAC WEAPONEER program
as the basis for attrition calculations. The program
accounts for enroute, outbound and terminal area attrition
due to ground based defenses (missiles and artillery) only.
The output data are "expected-kill-per-sortie' and "expec-
ted-losses-per-sortie' factors for each aircraft-weapon-
target combination desired.

“TAC SURVIVOR was developed be the Assistant Chief of
Staff, Studies and Analysis (AF/SA), Headquarters United
States Air Force, as part of the major design study entitled:
" An Improved Methodology for Determining Alternative Mixes
of Air-to-Ground Munitions and an Application of the Metho-
dology to the United States Air Forces in Europe )

(SABER MIX - ALPHA)" initiated 1 May 1971.

COMPUTER INFORYATION: TAC SURVIVOR was written for the
G-635 computer system in thé FORTRAN Y programming language.

DOCUMENTATION: TAC SURVIVOR documentation is available in ¥
AF /PACGF. ;
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\ NAME: TAC TURNER

DESCRIPTION: TAC TURNER is an event simulation model which
simulates aircraft turn-around activities on a tactical
airbase. The model determines surge sortie generation
capabilities for various tactical aircraft when constrained
by airbase resources (e.g., maintenance, manpower, spare
parts, shelters, POL, munitions, aircrews). Turn-around
functions such as arming/dearming, battle damage repair,
unscheduled maintenance repair, cannibalization, attritiom,
refueling, weapons loading, and WRM resupply are incor-
porated in the model.

The maintenance data are related to aircraft Work
Unit Codes (WUC). For each WUC, required inputs include:
failure rates, repair times, manpower (AFSC) required to
repair, probability that a spare part is required,
probability that a spare part can be repaired on base,
and time and resources required for shop repair. Output
is variable but typically includes: sorties-generated
versus time, distributions of repair and turn-around times,
and in-commission rates.

COMPUTER INFORMATION: TAC TURNER was developed by AF/SA in
1975. The molel was written initially in GESIM (GE 635§
General Simulation compiler). Current applications with
the G-635 require 41K core for .15 hours. The model has -
recently been converted to GPSS/360 language for use on
the IBM 360 computer. With this system 216K core for
S -minutes are required for normal operation. Microfiche
processing is available.

DOCUMENTATION: Information on running the program is
available in AF/pAcGr. Formal documentation was begun
in July 1977 nder contract to Contrcl Analysis
Corporation. P : ‘
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NAME: TAC WARRIOR

DESCRIPTION: The model simulates the allocation of tactical aircraft
to various roles and missions, including close air support, barrier
air patrol, offensive counter-air, defensive counter-air, inter-
diction, electronic warfare, and other missions of a theater cam-
paign. The basic premise is that TAC Air's primary role is support
of the ground battle. The Red and the Blue forces can perform
the missions simultaneously with both employing up to four different
airfield attack or interdiction aircraft, four different air de-
fense aircraft, three Close Air Support (CAS) aircraft, Barrier
Combat Air Patrol (BARCAP) aircraft, and three different airborne
interceptors in the area of the FEBA.

In modeling the scenario, the model accounts for both visual
and radar search capabilities of the fighter aircraft as well as
their speed, endurance, and air-to-air armmament. The vectoring
and warning capabilities of GCI and AWACS systems are accounted
for in the model. The air-to-air duels are modeled as either 4-on-
1, 3-on-1, 2-on-1, or l-on-1 duels. 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.

O

To a large extent, the TAC WARRIOR model depends on a system of
one-on-one models for its inputs. The one-on-one models are micro-
models with high resolution. The integration of each of these micro-
models with TAC WARRIOR is the keystone of the methodology.

In the TAC WARRIOR model, the close air support mission effec-
tiveness 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. The barrier combat air patrol (BARCAP) mission pro-
tects the close air support aircraft from the opposing air threat.
The BARCAP's level of effectiveness depends on the aircraft avionics
and capabilities in air-to-air engagements. The offensive counterair
missions are targeted against airbases, ground control intercept
sites, and surface-to-air missile systems. Defensive counterair is

_responsive to the opposing offensive counterair missions. Associated
with defensive counterair is the ground control intercept (GCI)
system, the availability of an Airborne Warning and Control System,
and surface-to-air systems including antiaircraft artillery. Inter-
diction missions are targeted against reserves and supplies. The
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miiability of aircraft to perform each mission is dependent upon
an airbase capability to generate ready aircraft. This generation
process varies with the level of spare parts, thc availability of
maintenance personnel, and the level of airbase destruction created
by airbase attacks. .

A unique feature of TAC WARRIOR is the airfield portion of the
model. It keeps track of two different classes of shelters, aircraft
in shelters and in the open, five different kinds of mumitions, POL,
35 different spare parts, and 12 different maintenance personnel types.
These resources, together with the times necessary to perform the
various maintenance and service functions are used to generate g
sorties. If the airfield is attacked, all the resources are at
risk, the damage done to the airfield is a function of how it is popu-

. lated at the time of the attack. The time necessary to perform the
maintenance and service tasks increases as the resources are consumed
or destroyed by air attack. TAC WARRIOR was developed in 1974-1975
by the Assistant Chief of Staff, Studies and Analysis (AF/SA), Head-
quarters United States Air Force. It was modified and improved in
1976. Future developments are in progress to expand the number of
CAS aircraft and to incorporate a relationship between interd:.ctmn
and CAS requirements and effects.

: There are three versions of the TAC WARRIOR model. Version 1

£ capabilities are listed above. Version 2 lias added to version 1 the
capability of simulating a two sided zround battle demand function.
Version 3 has added to version 2 the capab.lity of simulating ground |
battles in up to 12 sectors on each side. g |

COMPUTER INFORMATION: All versions of TAC WA'RIOR are written in FORTRAN
IV programming language, and can be executxd on the IBM-360, and IBM-
370 computers. Version 1 contains approxirately 100 subroutines and

‘ , a 16000 source statements. This version requires 500 k bytes of core

and a 1 day war is executed in 20 minutes «f CPU time on the IBM-360

and 8 minutes on the IBM-370. Version 2 cuontains approximately 120

subroutines and 20000 source statements. %his version requires 620
k bytes of core and a 1 day war is executed in 25 minutes of CPU time
. on the IBM-360 and 10 minutes on the IBM-270. Version 3 contains
approximately 140 subroutines and 24000 source statements. This ver-
sion requires 710 k bytes of core and a 1 day war is executed in 40
minutes of CPU time on the IBM-360 and 10 minutes on the IBM-370.

DOCUMENTATION: mﬁmﬁmmﬂnapamimmrmﬂngoftb
program is available in AF/PACGF,

e - W T
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NAME : TﬁC WEAPONEER (WEAPON)

DESCRIPTION: The TAC WEAPONEER computer program is the
first of scveral programs (see TAC SELECTOR and TAC
SURVIVOR) used to derive alternative stockpiles of non-

i nuclear air-to-ground ordnance for USAF tactical fighter

forces in a specified theater of conflict. Using the

open-end methods published in the ""Joint Munitions :
Effectiveness Manual,'" TAC WEAPONEER computes the expected
kills per sortie for each aircraft-weapon-target combina-
tion desired. Computations for up to 100 targets, 10
aircraft, and 60 weapon/delivery conditions can be made
during a single run.

.

. TAC WEAPONEER was developed by the Assistant Chief
of Staff, Studies and Analysis. (AF/SA), Headquarters
United States Air Force. It is based largely on its
predecessor, WEAPON, which was developed by the Research
Division, Operations Analysis, Vice Chief of Staff, Head-
quarters United States Air Force.

COMPUTER INFORMATION: TAC WEAPONEER was written for the '

- G-635 computer system in the FORTRAN Y programming !
language. The model uses 37K words of G-635 core
storage and censists of one control routine and 37
subroutines. There are approximately 2000 FORTRAN Y
source statements in the model. The average processing
time on the G-635 is approximately 4.0 minutes.

;DOChMBNTATION: TAC WEAPONEER documentation is available in
AF/ PACGF.

A 5 0CT 1975
] A= 24
QP eree—————e T S
Mo T R




o A T Ty T e T P T Tewer——

0

NAME: TAC ZINGER 2

DESCRIPTION: The TAC ZINGER 2 model is a classified many-
on-one computer simulation of a radar surface-to-air
missile (SAM) system. The model includes interaction of
a maneuvering aircraft flight path with a guided missile
flight path. The interaction includes considerations of
target radar signature, command generations, guidance
dynamics, missile kinematics, tracking uncertainties,

and proximity fusing. The model has the capability to
evaluate electronic counvermeasures, and it will
accommodate radar SAMs using a command guidance principle.
This model differs from TAC ZINGER 3, 4, and 8 in that
each simulates different SAM systems. -

COMPUTER INFORMATION: TAC ZINGER 2 is written in FORTRAN,
and it requires approximately 35,000 words of memory.

A one-on-one simulation will require approximately

30 seconds of running time.

DOCUMENTATION: The model is not yet documented.

ADDITIONAL USERS: This model has been made available to
ASD, AFFDL, AFAL, FTD, Naval Weapons Support Center,
AFTEC, usafe, IDA, ADTC, General Dynamics, Rockwell,
Martin Marietta, AMRL, TFWC/SA, Los Alamos Scientific
Laboratory, Sandia, Naval Postgraduate School, Naval Air
Systems Command, Joint Cruise Missiles Program Office,
McDonnell-Douglas, Fairchild, and Calspan.
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NAME: TAC ZINGER 3

DESCRIPTION: The TAC ZINGER 3 model is a classified many-
on-one computer simulation of a radar surface-to-air missile
(SAM) system. The model includes interaction of a maneuver-
ing aircraft flight path with a guided missile flight path.
The interaction will include considerations of target radar
signature, command generations, guidance dynamics, missile
kinematics, tracking uncertainties, and proximity fusing.
The model has the capability to evaluate electronic
countermeasures, and it will accommodate radar SAMs using

a command guidance principle. This model differs from

TAC ZINGER 2, 4, and 8 in that each simulates different

SAM systems.

COMPUTER INFORMATION: TAC ZINGER 3 is written in FORTRAN,
and it requires approximately 35,000 words of memory.

A one-on-one simulation will require approximately 30
seconds of running time.

DOCUMENTATION: The model is not yet documented.
ADDITIONAL USERS: (See TAC ZINGER 2)

e
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NAME: TAC ZINGER 4

DESCRIPTION: The TAC ZINGER 4 model is a classified many-on-
one computer simulation of a radar surface-to-air missile
(SAM) system. The model includes interaction of a maneuver-
ing aircraft flight path with a guided missile flight path.
The interaction will include considerations of target

radar signature, command generations, guidance dynamics,

missile kinematics, tracking uncertainties, and proximity

fusing. The model will have the capability to evaluate
electronic countermeasures, and it will accommodate radar
SAMs using a command guidance principle. This model differs
from TAC ZINGER 3, 2, and 8 in that each simulates different
SAM systenms.

COMPUTER INFORMATION: TAC ZINGER 4 is written in ?ORTRAN,
and it requires approximately. 35,000 words of memory.

A one-on-one simulation will require approximately
30 seconds of running time.

DOCUMENTATION: The model is not yet documented.
ADDITIONAL USERS: (See TAC ZINGER 2) :
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NAME: TAC ZINGER 5

DESCRIPTION: The TAC ZINGER 5 model is a classified many-on-
one computer simulation of a radar surface-to-air missile
(SAM) system. The deterministic model includes inter-
action of a maneuvering aircraft flight path with a guided
missile flight path. The interaction includes considera-
tions of target radar signature, missile seeker dynamics,
guidance dynamics, missile kinematics, and proximity fusing.
The model has the capability to evaluate electronic counter-
measures, and it accommodates semiactive radar missiles
using proportional navigation. This model differs from
TAC ZINGER 6 in the type of SAM system simulated.

COMPUTER INFORMATION: TAC ZINGER 5 is written in FORTRAN,
and it requires approximately 34,000 words of memory.

A one-on-one simulation requires approximately 30 seconds
of running time.

DOCUMENTATION: The model is not yet documented.

ADDITIONAL USERS: (See TAC ZINGER 2)

s ol st
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NAME: TAC ZINGER 6

DESCRIPTION: The TAC ZINGER 6 model is a classified many-
on-one computer simulation of a radar surface-to-air
missile (SAM) system. The model includes interaction

of a maneuvering aircraft flight path with a guided
missile flight path. The interaction includes considera-
tions of target radar signature, missile seeker dynamics, 1
guidance dynamics, missile kinematics, tracking uncertainties,
and proximity fusing. The model has the capability to

E\ evaluate electronic countermeasures, and it accommodates

] semiactive radar missiles using proportional navigation.

This model differs from TAC ZINGER S5 in the type of SAM
system simulated.

COMPUTER INFORMATION: TAC ZINGER 6 is written in FORTRAN,
and it requires approximately 34,000 words of memory.

A one-on-one simulation requires approximately 30 seconds
of running time.

DOCUMENTATION: The model is not yet documented.
ADDITIONAL USERS: (See TAC ZINGER 2)




NAME: TAC ZINGER 8

DESCRIPTION: The TAC ZINGER 8 model is a classified many-on- j %
one computer simulation of a radar surface-to-air missile |
(SAM) system. The model includes interaction of a maneuver- :
ing aircraft flight path with a guided missile flight path. g
The interaction includes considerations of target radar i
signature, command generations, guidance dynamics, missile |
kinematics, proximity fusing, and radar tracking uncertain-
ties. The model will have the capability to evaluate
electronic countermeasures, and it accommodates radar SAMs
using a command guidance principle. This model differs

from TAC ZINGER 3, 2, and 4 in that each simulates different
SAM systems. Also, this model has an optical tracking mode.

COMPUTER INFORMATION: TAC ZINGER 8 is written in FORTRAN
and it requires approximately 35,000 words of memory. A
one-on-one simulation will require approximately 30 seconds
of running time.

DOCUMENTATION: The model is not yet documented
ADDITIONAL USERS: (See TAC ZINGER 2)

15 MAR 1978
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NAME: Ié SAM SIMULATION (TAC ZINGER 79)

DESCRIPTION: The TAC ZINGER 79 model is a many-on-one
computer simulation of infrared guided air defense
missile systems. The deterministic model includes
interaction of a maneuvering aircraft flight path with
a guided missile flight path. The interaction includes
considerations of target infrared signature, atmospheric
attenuation, seeker sensitivity, guidance dynamics,
missile kinematics capabilities, and target vulnerable
area. It also will evaluate flare and ECM counter-
measures against the missile threat.

. The three degree of freedom model is an improved
version of the US Army Missile Command model, "Three-
Dimensional Air Defense Kinematic Launch and Intercept
Boundary Computer Program.'" The five degree of freedam
model was developed by AF/PACGF under the direction of
the Assistant Chief of Staff, Studies and Analysis
(AF/SA), Headquarters United States Air Force.
Responsibility for operation of TAC ZINGER 79 resides
with AF/SAGF (SABER TRIKE).

COMPUTER INFORMATION: The model consists of 3,000 source
statements requiring 35,000 words of core storage and
.is exercised on the multics computer. The running time
for the program varies from 10 minutes to several hours

depending upon the scope of the analysis.

. DOCUMENTATION: The SABER ARMOR - CHARLIZ report contains
general description of methodology used in TAC ZINGER 79.
Additional documentation in the form of a Users Manual
and an input/output description is available in AF/PACGF.

ADDITIONAL USERS: (See TAC ZINGER 2)

~
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NAME: VISUAL DETECTION MODEL

DESCRIPTION: The Visual Detection Model is available in two

modes. In one mode the probability of detection of ground
targets is computed for an aircraft flying straight and
level., The aircraft altitude and ground speed are inputs
along with search area radius, target area, visibility,

and sky-to-ground brightness ratio. In the second mode,
the probability of detection is computed for an aircraft
flying an orbit around the search area. The cumulative
probability of detection is computed as a function of time-
in the orbit,

The Visual Detection Model was developed by the
Assistant Chief of Staff, Studies and Analysis (AF/SA),
Headquarters United States Air Force. It is based on work
reported in RAND Memo RM-5938-RM and in RM-6158/1-PR,

COMPUTER INFORMATION: The Visual Detection Model was written

for the G-635 computer system in the FORTRAN IV programming
language. The model uses approximately 5K words of G-635
core storage and consists of one control routine. There
are approximately 100 FORTRAN IV source statements in the
model, The average running time is less than one minute of
processing time on G-635.

DOCUMENTATION: No formal documentation currently exists for

the model as the model is being continually improved and
updated. However, current informal documentation is main-
tained by AF/PACGF.

5 0CT 1975
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NAME: ARSENAL EXCHANGE MOLEL (AEM) : .

DESCRIPTION: The Arsenal Exchange Model is a two-sided |
expected value moderately aggregated force exchange
model which uses several mathematical programming
techniques to optimize weapons allocation. It can
handle third country non-retaliatory targets, full
force allocations, a variety of defenses, and force
design problems. There are four types of scenarios:
one-strike against military and value targets; a two-
strike game, and two types of three-strike games with
suboptimization problems of selecting a weapons reserve
or selecting a value target reserve for the initiator's
third strike. There are also three types of counter-
force exchange options: a limited one-strike, a
limited two-strike and a one-strike, all-out counter-
force strike. The model can use weapon requirements/
damage curves from NUCWAL, thereby permitting dynamic
determination of numbers of targets. The NMCSSC developed
Q-A population data base is available for allocations
against US, USSR, NATO, Warsaw Pact, and PRC populations.

COMPUTER INFORMATION: The AEM is currently operating |
on the AFDSC MULTICS computer and is running on the
CDC6600, IBM 360/65, and UNIVAC 1108 computers of other
agencies. It is written in FORTRAN IV. It contains
40,000 statements, 176 subroutines, and is structured

3 v into 18 overlays to minimize core requirements. It is

' i loaded by GECOS III in 92 words.

DOCUMENTATION: Four volumes of user documentation are
available in the AF/PAC library (AF/PACR). Some user
information is also available through AF/PACSF.

6 OCT 1978
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NAME: ADVANCED PENETRATION MODEL (APM)

DESCRIPTION: The APM models the employment of bombers and
tankers from launch to recovery; and the response by Com-
mand and Control elements, Fighter-Interceptors and SAMs
from entry to exit of the defended area. The APM logic is
more detailed than most force structure models but less
detailed than most end game models. In the data bank, the
structure for defining the contending forces is provided.

A Mission Planner develops a representative plan for the
employment of bombers and tankers. The simulator wages the
air battle and determines the outcome.of the thousands of
encounters and interactions between offensive and defensive
elements.

The need for an authoritative Air Force penetration
model was first expressed in November 1968 by an Air Staff
group examining the various models in existence. General
Ryan (VCSAF), acting on the group's recommendation, ini-
tiated: the APM project in December 1968. - The first applica-
tion of the model in a SABER study took place in early 1973.

COMPUTER INFORMATION: The APM was converted to run on the
IBM 360/75. Programming languages used are FORTRAN, COBOL,
and ASSEMBLER LANGUAGE. The model now contains about 1200
subroutines, approximately 175,000 statements and requires
a minimum of 600K core. The APM has been used in AF/PAC
studies with the offensive forces ranging from a few to
several thousand penetrators. Mission Planner running times
varied from 30 minutes to 20 hours. The full scale_ air
battle has run from three to 77 hours. Recently, the APM
has been run on IBM 370 series computers with a significant
redu§tion in run time (30-90 percent using 2000K bytes of
core).

DOCUMENTATION: The master copy is kept in AF/PACA. A second
copy is maintained in the Bomber Division.

B-2
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NAME: APM "“BETA“

DESCRIPTION: APM "BETA" is a rapid running bomber force
allocation model that operates under the Advanced
Penetration Model (APM) executive and uses APM data
base, data management and utilities. Mission objectives
are fxrst defined by selecting targets to strike.

Bombers are then routed from launch bases to targets
and then recovery bases. Tanker requirements and off-
load points are computed. A strike summary shows
planned damage and value extracted by target category.

COMPUTER INFORMATION: APM "BETA" runs on an IBM 360 or
370 computer. It is written in Fortran and has the
same resource requirements as the APM. Full force
allggatgggs may be run in-approximately 15 minutes on
an M .

DOCUMENTATION: Formal documentation has not been com-

pleted on this recently developed model. For infor-
mation contact Major Johnson, AF/PACSB.

B-3 2 FEB 1977




NAME: An Aggregated Conversion Model for Air Combat (COLLIDE)

DESCRIPTION: COLLIDE is an aggregated model originally
designed to assess the impact of command and control on
fighter-bomber conversion. The principal output of the
model is interceptor probability of detection and conver-
sion (Pdc), and the model has been used exclusively in
AF/SAS to compute Pdc's for various interceptor-bomber
engagement scenarios. As defined in the model, Pdc is
the probability that an interceptor, which has closed to
within the maximum detection range of a target, detects
the target and maneuvers to a positionfrom which air-
to-air armament can be successfully employed. The model
therefore concentrates on the terminal phase of intercep-
tion. The model has been modified and extended so that
in its present form the user may consider altitude
differentials between the interceptor and the target,
infrared detection and doppler radar detection as well as
co-altitude radar detection. An external assistance
contract to further modify COLLIDE to include ECM effects
was recently completed but has not been validated.

i caadl

COMPUTER INFORMATION: COLLIDE was written for the G-635
in FORTRAN IV programming language. It has been adapted
for use on the G-635 time-sharing system. The program,
in its present form, uses 27K words of core storage, and
the average running time is five seconds.

DOCUMENTATION: Both the original COLLIDE model and the
extended model are fully documented in unclassified docu-
ments on file in AF/PACA, AF/PACSI, or AF/PACRI.

B-4
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NAME: NORAD Air Defense Simulation Program (FISCHER)

DESCRIPTION: FISCHER is an event oriented, Monte Carlo
simulation of a strategic defense system which interacts
with an attacking bomber force. The model was developed
at HQ NORAD and has been modified for AF/PAC use.

FISCHER simulates the movement of bombers and air to
surface missiles over a spherical earth and their interaction
with a surveillance network. Surveillance and detection
systems include ground radars and moving AWACS stations.
Interceptors are committed from bases or orbit points on a
variety of intercept profiles with complete fuel monitoring,
reattack and recommit logic available. End-game actions
of detection, conversion, and missile kill are modeled
probabilistically.

COMPUTER INFORMATION: FISCHER is programmed in SIMSCRIPT
IT1.5 and operates through CARDIN on the System A and through g
batch on Systems B and W. The model uses 70K words of |
storage and requires an average of 30 minutes per game ,
iteration. !

DOCUMENTATION: Model documentation is in development, how-
ever, some documentation is available in AF/PACSI or NORAD/
XPY.

6 OCT 1978




NAME: FORCE-YEAR-TABLES (FYT)

DESCRIPTION: FYT is an accounting tool. This set of
computer programs enables an analyst to measure total
force effectiveness. Each leg of the TRIAD can be
compared to determine its relative contribution to that
total.

Seven scenario options can be examined. These
options range from pre-attack inventory and alert levels
to post-attack analysis from day-to-day or generated
alert posture.

A limited force allocation capability has been
added to the model's static capabilities.

COMPUTER INFORMATION: FYI is useable from MULTICS inter-
active terminals only. The source coding is designed
to take advantage of special MULTICS features and is
written in "MULTICS FORTRAN."

DOCUMENTATION: None.
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NAME: NUCLEAR WEAPON ALLOCATION MODEL (NUCWAL)

DESCRIPTION: NUCWAL determines the minimum number and
locations of DGZs required to achieve a specified damage
expectancy (DE) against a target base. Calculations
are performed at the complex (i.e., target island) level.
The user provides the target base and characteristics
of a single weapon type.

COMPUTER INFORMATION: NUCWAL operates or both the IBM 360
and MULTICS computers. It consists of approximately 12
subroutines and 2400 source lines.

DOCUMENTATION: Documentation is rather sketchy at this
time.

5. 0CT 1977




e

NAME: ONE STRIKE ALLOCATION GENERATOR (OSAGE)

DESCRIPTION: OSAGE is a gemeralized, one-strike strategic
allocation model that was built especially to deal with
complex geography and defense coverage factors. Specifi-
cally, it is structured -to optimally allocate, using
linear programming, a mixed strategic arsenal (bombers,
ICBMs, and SLBMs) against a large number of individual
targets which are known by their geographic location, value,
and terminal defense level. Additionally, there can be
a complex situation of limited-range ABM defenses (inter-
ceptors and radars) .which protect certain sub-sets of the
targets.

OSAGE is an analysis model developed by the Martin-
Marietta Corporation under contract to the Office of
Assistant Secretary of Defense (Systems Analysis). Some
of the concepts evolved from the development of the
Arsenal Exchange Model (AEM), also available in AF/PAC.

COMPUTER INFORMATION: OSAGE has been run on IBM 360 and
CDC 6400 computers. Core requirements on the IBM systems
are approximately 250K Bytes and run times vary from .5
to 10 minutes.

DOCUMENTATION: The OSAGE program and documentation are
available through AF/pPaCSF.

- 5 0CT 1975
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NAME: Rapid Production Model (RPM)

DESCRIPTION: RPM is a strategic nuclear exchange model. It
was conceived, designed, ard developed by the Academy
for Interscience Methodology and offers the user a wide
variety of choices of global representations of offense,
target, and geometric basing of offense and defense sys-
tems. The current version of the program available
within AF/PAC "is RPM 3. This version allows for assessment
] of fallout damage from a nuclear attack with a variety of
meteorologic data used to determine global patterns of
fallout. The program currently has two aggregated repre-
sentations of fallout transport and deposition. The
first representation is a fit on isodose and isoinsensity
patterns generated by a detailed RAND Corporation model.
The second is a WSEG-NAS modified representation based on
several analytic fits to theoretical and empirical data.
Each representation has its own valid basis and allows
for investigation of collateral population damage result-
ing from a nuclear attack.

COMPUTER INFORMATION: RPM 3 was originally written in CDC
extended FORTRAN but converted to FORTRAN IV compatible
<:> with Honeywell 6000 systems. The program has been
3 installed and is operating on the WWMCCS system in a
batch environment. Run time and core size are scenario

dependent but typically are 55K words and 2 to 8 minutes
CPU time.

DOCUMENTATION: A RPM User's Manual and a RPM 3 input deck
dictionary are available in AF/PACSM.
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NAME: STRATEGIC ARMS BALANCE EVALUATION ROUTINE (SABER)

DESCRIPTION: SABER determines the optimal strike/reserve
weapon strategies for a two-sided, two-strike pure
counterforce ICBM exchange. The model accepts as in-
puts the size and characteristics of the ICBM forces of
the two opposing sides. One side is designated the
initiator of the exchange, and the other side is the
retaliator. Each side uses the same measure of effec-
tiveness which represents the difference of the initia-
tor's force capability and the retaliator's force capa-
bility. The retaliator desires to retaliate in such a
way as to make this value as small as he can, given the
initiator's first strike. The iInitiator wishes to select
a first strike/reserve strategy which will make the mini-
mum value determined by the retaliator as large as
possible. Thus, we have a two-step max-min type problem.

COMPUTER INFORMATION: SABER is an interactive FORTRAN com-
puter program. It is currently running on the Honeywell
MULTICS and ICBM 370 computers.

DOCUMENTATION: The SABER User's Manual is available in AF/PACSF.
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NAME: SIMULATION OF PENETRATOR ENCOUNTERING EXTENSIVE
DEFENSES (SPEED)

DESCRIPTION: The SPEED model is a stochastic, event-based

‘ simulation of air vehicles (and weapons) penetrating through

and interacting with air defense systems. Penetrating
vehicles/weapons encompass: manned aircraft, drones, air-

borne decoys, and various air-launched ordnance, vis.,

ASM and gravity bombs. Air defense systems encompass:

area defenses (specifically, ground EW net, AWACS, air-

borne interceptors (AI), airbases, GCI stations, along |
with the integrating C&C structure), and point defenses ‘
(specifically integrating C&C structure), and point | 4
defenses (specifically SAM sites and AAA sites). Weapon |
targeting can include air-defense elements. The SPEED -
~model is compatible with and complements the Advanced |
Penetration Model (APM). |

COMPUTER INFORMATION: SPEED is programmed in FORTRAN IV
and operates on the IBM 360. Running time for a large
bomber force is from 30 min to ZHC on IBM 360. Model is
being moved to IBM 3032, which will shorten run time and/

: 3 or allow larger scenarios.

] DOCUMENTATION: User and Prcgrammer documentation is avail-

3 able in AF/PACSB.
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NAME: EVALUATION OF STRATEGIC COMMAND, CONTROL, and COM-
MUNICATIONS SYSTEMS (STRAT COMMAND)

DESCRIPTION: STRAT COMMAND is a methodology developed by SASC to
evaluate the reliability, survivability, and effectiveness of
current and future SIOP Airborne Emergency Action Message (EAM)
execution systems in both a peacetime and stressed (nuclear
and/or electronic warfare) environment. The methodology allows
the evaluation and examination of alternatives for improvements
in the SIOP Airborne EAM execution system.

The STRAT COMMAND methodology consists of three basic com-
puter simulation models:

l. The first model, the Network Status Model (NSM), is used
to compute the probability of outage for each radio link as a
result of a nuclear attack and jamming, and the probability of
survival of various nodes following a nuclear attack.

2. The second model, the Dynamic Network Simulator (DNS),
Monte Carlos the flow of the EAM from the source node (e.g.,
National Command Authorities) to the forces and determines the
probabilities of the forces receiving and accepting the EAM.

3. Finally, the Bomber Communications Model (BCM) is a pro-
gram that keeps track of all bombers and tankers in flight and

- determines the percentage of the bomber force that receives the

EAM based on viewing geometry. In addition, the BCM can be exer-
cised in a Monte Carlo mode to calculate the expected percent of
the bomber force which could receive the EAM considering user
input aircraft reliability and survivability estimates.

COMPUTER INFORMATION: The DNS requires approximately 55K storage
cells (36 bits) on the G-635 computer. With moderate output sta-
tistics collection requested by the user, a network containing
approximately 100 nodes (9 special) and 700 links can be analyzed
over 120 minutes of real time using 1000 Monte Carlo runs in less
than five minutes of computer time. The DNS has 12 subroutines
and approximately 15008 source statements.

The Network Status Model requires approximately 65K storage
cells (36 bits) on the G-635 computer. A case consisting of 400
links requires two hours of computer time. The NSM has 157 sub-
routines and over 13068 source statements.

The BCM requires approximately 95K storage cells (36 bits) on
the G-635 computer. A deterministic case requires two to three
minutes of computer time and a Monte Carlo simulation case
requires approximately one hour. The BCM has 41 subroutines and
3800 source statements.

B-12 15 MAR 1978
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DOCUMENTATION: A User's Manual and a Programmer's Manual for
each of the STRAT COMMAND models is available.
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? NAME: EVALUATION OF THE EFFECTS OF ELECTRONIC COUNTERMEASURES
ON STRATEGIC COMMUNICATIONS SYSTEMS (STRAT CROW) f

DESCRIPTION: STRAT CROW is a computer simulation model which
quantifies the effects of various types of electronic counter-
measures (ECM) against digital communications links. The program
models noise, continuous wave (CW), and frequency modulated (FM)
jamming against frequency shift keyed (FSK) signals, and can han-
dle M-ary, frequency hopping signals. ’

The computer program has been expanded to include noise, CW,
and FM jamming against phase shift keyed (PSK) signals and is now
in test. This capability will permit analysis of the most modern
spread spectrum signalling techniques.

COMPUTER INFORMATION: The model is written in FORTRAN computer
language for the CDC 6500 scientific computer and contains
approximately 3000 instructions. Running time for the program is
normally less than one minute.

DOCUMENTATION: Limited documentation is available in AF/PACSF.

B-14
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NAME: Airborne Radar Detection Methodology (STRAT DETECT)

DESCRIPTION: STRAT DETECT offers a method other than pure
simulation for the evaluation of input factors in a study
of an airborne radar barrier. A lower bound probability
of detection is calculated for specified patrol length,
penetrator distance from center of patrol path, and
relative velocity heading. This is shown to be independent
of the initial position of the patrol aircraft on the
patrol path. Integration over the region of responsibility
for the patrol gives an average probability of detection,
which is used to determine a maximal patrol path length
for various ratios of penetrator velocity to patrol velocity.
This is used to determine the number of patrol aircraft
required to obtain a desired probability of detection
along the barrier. Strengths of this approach are the
precise mathematical formulas initially available, as
opposed to the successive levels of approximation (com-
pounding error) produced by a simulation. The methodology
is an extension of an Aerospace Research Laboratories'
report entitled, '"Optimization of Aerial Defense Patrols
for Detection of Aerial Targets,'" number ARL 65-142.

COMPUTER INFORMATION: STRAT DETECT was written for the
G-635 in FORTRAN IV, and can be run in the batch or
time-share mode. The model uses 35K words of G-635 core
storage, and consists of 12 subroutines. There are
approximately 500 source statements in the program. The
average running time is 3 minutes.

DOCUMENTATION: Limited user's documentation available from
AF/PACSI.

3-15 6 0CT 1978
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NAME: STRAT DUELER ALPHA

DESCRIPTION: The program is an ICBM-only exchange analysis
tool which calculates basic measures of merit for the silo-
based United States and Soviet ICBM forces. The measures
of merit which are examined by the model are the number of
surviving silos, reentry vehicles, megatonnage, throwweight,
equivalent megatonnage, hard target kill potential, and
soft target kill potential.

All measures of merit are calculated for three distinct
scenarios. The scenarios are one reentry vehicle assigned
and applied to each silo; two reentry vehicles assigned and
applied to each silo to account for weapon system reliability
only; and two weapons assigned and applied to each silo to
compound damage. Each scenario is independently executed
for each opposing force in a first strike mode.

COMPUTER INFORMATION: The program is written in FORTRAN and ]
is currently operating on the AF MULTICS computer.

O

DOCUMENTATION: Users and programmers documentation is com-
pleted and is available at AF/PACSM,
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NAME: STRAT DUELER BRAVO

DESCRIPTION: STRAT DUELER BRAVO is a Monte Carlo trench
system analysis model. The methodology is as follows: The
trench is depicted as a line at user-specified hardness
factors. The line starts at grid coordinates (0,0) and
extends along the positive X=axis. The line is sub-divided
into a user specified number of segments (max of 20), and
in each simulation, a random point within each segment is
sampled for its probability of survival (PS). The PS is
evaluated against all user specified weapons attacking the
trench which impact within 1.8 weapon radii of the randomly
selected point in the selector, based upon the weapon's
circular error probability (CEP). If the weapon is within
1.8 weapon radii, then the probability of surviving the
detonation is given by the circular coverage function approx-

imation: - - 5
-.77 (élst >
s

1-(Reliability) |e Weapon Radiu

After all points are evaluated against all weapon
impacts, the PS value is computed as a function of trench
remaining and overall trench length. The resulting PS is
then multiplied by the number of systems in the trench to
determine the number of surviving trench-based systems.

A limitation of this model is the trench damage func-
tion, which is an approximation. Testing scheduled by DNA
and AFSC in the 1977-1978 timeperiod may provide more definitive
damage functions. Also, the routine does not consider
fratricide or RV impingement. These ‘are factors that
require future evaluation.

COMPUTER INFORMATION: The program is written in Fortran
and is currently operating on the AF Multics computer.

DOCUMENTATION: Users and programmers documentation is com-
pleted and is available at AF/pPACSM,
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NAME: DEVELOPMENT OF STRATEGIC COMMAND AND CONTROL REPORT-
BACK METHODOLOGY (STRAT MESSAGE)

DESCRIPTION: STRAT MESSAGE is a methodology developed by AF/PACSC
which simulates two-way message propagation between the National
Command Authorities (NCA) and force elements. This methodology
will be used to evaluate the quality and quantity of information
available to the NCA to assist them in decision-making in the
trans and postattack phase of a general nuclear war.

The methodology handles several different messages flowing
along many different paths at the same time. Message prioritiza-
tion and queueing are modeled. A routing algorithm and nuclear
and jamming effects are included. Measure of merit include the

probability of message arrival as a function of time and the per-
; cent of the time that the message arrives at each destination
node.

The model considers SIOP execution orders as well as such
report-back messages as strike reports, launch reports, and nudet
reports. The STRAT MESSAGE simulation model, 1labeled Dynamic
Network Simulator-Version II (DNS-II), is a follow-on to the %
original STRAT COMMAND model (DNS-I). %

COMPUTER INFORMATION: DNS-II requires approximately 106K storage
cells (36 bits) on the G-635 computer for a network consisting of
30 nodes, 100 links, and 20 messages. Additional computer sta-
4 tistics will be available when more test cases are run.

DOCUMENTATION: Formal documentation on the STRAT MESSAGE model
was recently completed by Systems Control, Inc., and is available
from AF/PACSC.

B-18 15 MAR 178
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NAME: STRAT RANGE

DESCRIPTION: STRAT RANGE is a range/payload program to
calculate the range of strategic aircraft on a variety
of mission types. It i8 intended for use for calculating
the range of existing aircraft for which performance data |
are readily available, and for aircraft in the design e
state for which performance data have been estimated.

Aircraft performance data (e.g., fuel used during
climb, cruise, etc.) are supplied to the computer program
in the form of regression equations. The mission charac-
teristics are supplied in a series of input cards which
describe the nature of the mission from the first flight
segment through the last flight segment in the same order
as they would actually be flown. Calculation of desired
mission characteristics such as radius or range of a
particular flight segment is achieved by specifying certain
calculation options which govern the order in which flight
segment calculations are made. The model also incorporates
a routine to determine the number of tankers necessary to
supply a given fuel offload to a stipulated bomber type.

COMPUTER INFORMATION: The program is written in FORTRAN
language for time-sharing processing on the G-635 computer. '

DOCUMENTATION: The program was completely revised during
December 1974. Documentation is available in AF/PACSB,

g B-19
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NAME: STRAT SIZE i

DESCRIPTION: STRAT SIZE is a force sizing equation used
to determine the number of aircraft necessary to maintain
a given number of patrol stations for a specified threat
duration. The force siz& required to man a given number
of patrol stations is a function of factors beyomd initial
station manning, i.e., reliability, aircraft endurance,
duration of threat, station distance from base, and the
station relief concept. These factors are included in the
force sizing equation. The model is generalized and has
been used to determine the AWACS force required to man
various barriers for CONUS defense as well as the inter-
ceptor force required to man various numbers of Strategic
Orbit Points (STOP).

COMPUTER INFORMATION: This model was initially programmed
on JOSS. It has been converted to FORTRAN IV for use on
the G-635 time-share.

DOCUMENTATION: Draft documentation for STRAT SIZE is availa-
+ble in AF/PACSI.

6 OCT 1978
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NAME: STRAT SPLASH

DESCRIPTION: The STRAT SPLASH model enables the user to
estimate the single shot probability of kill (SSPK) for
air-to-air missiles. While the missile aerodynamics form
a significant portion of the model, the distinctive fea-
ture is the capability to estimate the effect of noise or
deccption ECM on missile guidance. The model incorporates
an Army Materiel Systems Analysis Activity (AMSAA) terminal
effects model to evaluate the interaction of warhead 5
lethality and target vulnerability. . ’

COMPUTER INFORMATION: STRAT SPLASH is written in FORTRAN IV
program language. The IBM 360/75 is used for the model on
a batch process basis. Run time is about nine times real
time. Core storage requirement is presently 350K on the 3
IBM 370/158 computer. .

DOCUMENTATION: Documentation for STRAT SPLASH is available
in AF/PACSI.
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NAME: SURVIVAL OF ALERT AIRCRAFT FROM SLBM ATTACK
(STRAT SURVIVOR)

DESCRIPTION: STRAT SURVIVOR is a detailed simulation model

of ground alert aircraft escaping from a pattern attack by

submarine-launched ballistic missiles. The model uses simpli-
fied descriptions of aircraft performance and vulnerability, |
and relatively comprehensive damage algorithms based on the ;
DIA Physical Vulnerability Handbook equations, the cumulative j
log normal distribution, and algorithms developed by Air Force a
Weapons Laboratory. The potential kills are summed and j

weighted to form an aggregated value matrix. The optimum
weapon allocation is then selected using a standard transpor- |
tation problem solution technique in a combination of base-by- ;
base and missile round-by-round optimization. The model will ’
allocate multiple missiles on a target when feasible and pro- ]
fitable. Inputs include aircraft characteristics and threat

data (types and locations of submarines) and some offensive

and defensive tactics data. The beddown can be scenario opti-
mized if desired. The outputs are summarized by individual
aircraft, by aircraft type, by bise, and by submarine. Optional
outputs include the peak overpressure and thermal levels experi-
enced by individual aircraft and plots of aircraft paths and
weapon DGZs.

STRAT SURVIVOR was developed in 1972 by the Assistant
Chief of Sstaff, Studies and Analysis (AF/SA), and is used
extensively to support studies of bomber pre-launch surviv-
ability.

COMPUTER INFORMATIOMN: STRAT SURVIVOR was written for the G-635
computer in FORTRAN IV and GMAP. The model has been run suc-
cessfully on the Honeywell 6080 by HQ SAC. There are approxi-
mately 11000 source statements; one control routine, and 100
subroutines in the model. The run time for a case involving
20 submarines and 60 bases varies from 10 to 25 minutes depend-
ing on the tactics employed. The core requirements are 64K
36~bit words of storage.

DOCUMENTATION: Documentation available in AF/PAC consists of a
draft Program Documentation and a scripted briefing of the
STRAT SURVIVOR Methodology.
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NAME: AIRLIFT LOADING MODEL (ALM)

DESCRIPTION: The ALM is an automated model that simulates
the loading of military vehicles into cargo aircraft. It
determines the loadability of vehicles both through the
aircraft door and in the aircraft cargo compartment.
Loading begins at the foremost left-hand corner of the
cargo compartment with the widest vehicle that fits.
Loading proceeds left to right, fore to aft in the compart-
ment, always with the widest vehicle that fits the gap to
be loaded. Loading priorities are based on grouping any
number of vehicles in units of any size. The loading of
troops and palletized cargo can also be accommodated by the
model, but is secondary to the loading of military vehicles.
The model will also sort vehicles on length, width, height,
and weight parameters. The maximum number of vehicle types
is 1,000 and the maximum number of aircraft types is five.

The ALM was developed in 1971 by the Assistant Chief
of Staff, Studies and Analysis (AF/SA), Headquarters United 3
States Air Force. It is based largely on its predecessor: j
A Program for Simulating the Loading of Aircraft with ‘
Military Cargo (SLAM) which was developed by the Boeing
Company in 1964.

COMPUTER INFORMATION: The ALM was written for the G-635
computer system in the FORTRAN IV programming language.
The model uses 60K words of G-635 core storage and consists
of one control routine and 28 subroutines. There are
approximately 4500 FORTRAN IV source statements in the
model. The average running time is 10 minutes of processing

. time on the G-635. As of August 1978, the ALMs model is

‘ operational on the MULTICS system and is being used by OSD

I and JCS personnel for loading analyses.

i DOCUMENTATION: The three documents in the ALM documentation
series are Volume I, User's Manual; Volume II, Program
Maintenance Manual; Volume III, Program Source Listing.
Documentation is available in AF/PACA.
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NAME: AIRLIFT VEHICLE ALLOCATION PROGRAM (AVAP)

DESCRIPTION: The Airlift Vehicle Allocation Program simu-
lates an airlift network "and can be used for force sizing
or to analyze a fixed fleet of aircraft. The model
accepts inputs of jobs to be done, aircraft character-

istics for up to five aircraft, utilization rates, airfield

data, and certain operational constraints (i.e., crew duty
day). Output includes a detailed day's history of each
airplane and a list of unsatisfied demands. In both the
force sizing and fixed fleet versions, AVAP determines
reasonably efficient beddown locations for the airlift
force.

COMPUTER INFORMATION: AVAP is written in FORTRAN language

for the G-635 and MULTICS computers. It uses approximately

60K words of core storage and requires about an hour to
accomplish the airlift demands for one day of a NATO
contingency.

DOCUMENTATION: A Programmer's Manual and a User's Manual
are available in AF/PACGS.
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NAME: INTERACTIVE STRATEGIC DEPLOYMENT MODEL (ISDX)

DESCRIPTION: The Interactive Strategic Deployment Model
(ISDM) is a computerized -heuristic programming algoritha
for solving the problem of the allocation and scheduling
of resources to deploy forces in a military contingency
operation.

The objective of the ISDM formulation is to minimize
the time to deploy the forces available each day subject
to constraints on the amount of airlift and sealift
capability available, on preferred movement orders of
forces (priority), on maximum and minimum convoy sizes,
and on acceptable levels of risk of attrition by enemy
submarines.

ISDM has been designed to be a part of a system of
prozrams which handles information storage and retrieval
for force list data bases and generates tables and
reports about the forces.

COMPUTER INFORMATION: The ISDM algorithm is programmed in
FORTRAN on the MULTICS computer and potentially uses up
to two million words of storage. The program runs in one
to five minutes of CPU time.

DOCUMENTATION: Documentation is being accomplished by
General Research Corporation who developed the model
under an OSD/PAGE contract.

6 OCT 1978




NAME: RECEIVER ONE

DESCRIPTION: The model was_developed to evaluate the reception
capability of the major aerial ports of debarkation (APOD)
in NATO. It permits interaction of seven air base segments
with their environment. It measures the number of preplanned
gorties and their tonnage delivered to or diverted from each
ase.

5"

RECEIVER generates an aircraft at high-station and places
it in the holding pattern. The aircraft penetrates, lands,
and taxis into a parking space on the ramp. At APODs near
the battle area, aircraft is offloaded and reconfigured for
departure to a recovery base for refueling for the return
flight to the CONUS. The rear location APODs offload and
refuel the aircraft.

Delays are measured by the amount of time spent in
queues for approach phase, ramp space, aerial port servicing,
and the runway upon departure. Imbalances in APOD resources
are identified by the relative size of the queues developing
during the execution phase.

The model may be changed for weather conditions, enemy
interdiction rates, air base loss, competing traffic,
attrition, and flow rate. It is possible to expand the
model to a total of 99 APODs.

COMPUTER INFORMATION: Operaies on Honeywell or IBM computers
equipped with a GPSS V compiler.

DOCUMENTATION: Available in PACA and PACGS.
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NAME: TACTICAL AIRLIFT SYSTEM SIMULATION MODEL (TASSM)

DESCRIPTION: The Tactical Airlift System Simulation Model
evaluates the ability of "an airlift force to accomplish
intratheater movement of troops and cargo.

The model determines movement requirements from source
to destination bases based upon troop strength, force
posture, consumption rates and estimated percentages of
the amount of total cargo and troops that will be airlifted.
A portion of the movement requirements are directed from
source to destination. The remaining demands are satisfied
by solution of a transportation problem, minimizing the
distances from sources to destinations. An aircraft
performance module calculates the allowable cabin load (ACL)
for each source-destination pair. Pallet distributional
data for the types of units located at each destination
is then used to determine the amount of payload delivered
on each mission.

The model can accommodate a maximum of five different
aircraft types at one time. Output consists of the number
of aircraft required to fulfill all airlift demands each
day, the total tons hauled and the fuel used to each base
each day.

COMPUTER INFORMATION: TASSM is written in the FORTRAN language
for the G-635 computer. It uses approximately 65K words of
core storage and requires ‘about an hour to accomplish the
workload for 20 days of a NATO contingency operation.

DOCUMENTATION: Documentation is in two volumes; Volume I,
User's Manual, and Volume II, Programmers Manual. Documen-
tation is available in PACA and PACGS.
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NAME: VEHICLE LOADING MODEL (VLM)

DESCRIPTION: The McDonnell Douglas Vehicle Loading Model
(VLM) was developed to provide the means to quickly analyze
the interactions of unique aircraft characteristics with
diverse movement conditions, fleet mixes, load strategies,
and movement requirements.

The VLM is a computerized model for loading military
units consisting of men, vehicles, and non-mobile equipment
on airlift aircraft. The user of the VLM has the unique
capability of controlling the loading process to any level
of detail desired; from general guidance to detailed type
loads. This control is exercised via input of multi-
dimensional vehicle loading rules that identify vehicles
by their generic dimensional characteristics. In addition,
the user may select combat, tactical, strategic, or
administrative loading, request dynamic offload of cargo
or ammo from vehicles onto 463L pallets, save intermediate
results for later processing, and select from over 2§
different output reports. Extensive free-form input is
provided. .

The capabilities described in this report may be used
to determine the requirements for new or modified aircraft
designs, as well as to load and evaluate existing airlift
aircraft.

COMPUTER INFORMATION: VLM is a computerized model written in
FORTRAN IV and IBM 360/370 ASSEMBLER language, and designed
to operate under 0S 360/370 and MULTICS computers.

DOCUMENTATION: Documentation is in the form of a User's
i Guide and a Programmer's Guide and is maintained in PACA
and PACGS.

6 OCT 1978
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NAME: RELEVANCE VALUES (RELVAL)

DESCRIPTION: The RELVAL model is used to rank study programs
in priority order, to determine the cost-effectiveness of
each study program, and to provide other quantitative
analyses useful to a decision-maker during management
surveys. The basic methodology used is PATTERN (Planning
Assistance Through Technical Evaluation of Relevance
Numbers). PATTERN uses a systems apprcach to analyze a 4
problem, which includes a tree-like structure called a
"Relevance Tree" where each objective is part of a larger
objective. Relevance numbers are assigned to each division ;
point and the relevance number of each task is computed by
considering the weights at each hierarchal level. Model
inputs required include: (1) a listing of Air Force issues;
(2) a listing of study programs; (3) a listing of functions
involved. The decision-maker is required to fill out a
questionnaire assigning weights to issues, functions, and
to programs within the context of issues and functions.
RELVAL then calculates the ranking of programs and assigns
a relevance (relative importance) number to each program.
The present output includes: (1) a program priority listing
by relevance number and histogram for each program; and (2)
a program priority listing by cost effectiveness value .
(manpower per relevance number) and histogram for each
program. ik

et o 0 Vo e roc Ladied

The output of RELVAL provides a gquantitative tool to
guide the decision-maker in ranking programs during manage-
ment surveys.

COMPUTER INFORMATION: The RELVAL model :.s currently exercised 5
on the G-635 time~share computer systern. :

DOCUMENTATION: Documentation is maintaised in AF/ PACGP.




NAME: WRECS VI, A FORTRAN CODE FOR COMPUTATION OF WEAPON 1
RADIATION EFFECTS ON COMMUNICATION SYSTEMS

DESCRIPTION: WRECS VI estimates nuclear weapon induced d
degradation of VLF, LF and HF radio trunks. Computation
procedures allow efficient treatment of multi-burst, :
multi-trunk problems. The inputs include weapon and
trunk information, evaluation times, and user options.
Weapons are characterized by yield, location, detonation
altitudes, fission fraction, and detonation time. Radio
trunks are characterized by operating frequency(s),
terminal locations, and operating signal strength margin.
Also, HF trunk descriptors include antenna type, trans-
mitter power and bandwidth. Normal output is trunk
status and estimated dB change in signal level at each

time. {i

COMPUTER INFORMATION: WRECS VI has been run on the G=635
and the H6080 for TS data. Core requirements are 45K
in linked version and 150K total. Run times vary from
15-20 minutes for a few links and a few bursts to 5 to
10 hours for tens of bursts and hundreds of links.

DOCUMENTAT-ION: Three volumes, a user's manual, a descrip-
tion of the computational models, and a description of
computer routines are available from DCA or from AF/ PACSC
The tape is on file in the AFDSC library.
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NAME: COMBINED ARMS SIMULATION MODEL (CASMi_

DESCRIPTION: The CASM model is currently in the preliminary
stages of development. It is being developed to provide
AF/PAC with a4 large-scale and very comprehensive computer
simulation model for use in two-sided theater level air
and ground conflict analysis. As such, it will encompass
all the major air and ground processes and interactions
that occur in tactical warfare. Its primary use will be
in the examination of such issues as (i) force structures;
(ii) force mixes; (iii) air power contributions to the

combined arms conflict; (iv) command and control; (V) -
weapon effectiveness; (vi) tactics; and (vii) mission
allocations. .

Model development is proceeding at a conservative
pace, designed to enhance the quality of the final product.
The first stage consisted of development of preliminary
designs which were accomplished independently by two
separate contractors selected through competitive bid
procedures. Analysis of those designs led to the
conclusion that CASM is feasible with respect to size
and complexit), but that unresolved issues concerning
how to model command and control functions existed.
In-house work since ,the completion of the preliminary
designs has led to concepts which appear feasible in
resolving some of tlie command and control difficulties.

A competitive contract for command and control
research has heen awarded to General Research Corporation
of Santa Barhzra, CA. This effort includes development
of _a command, control, communication, and information
(Csl) model and a ground and air combat interactiong
model which will be used to exergise and test the C°I
model. In-house research to further develop C3I simulation
methodology is continuing.

COMPUTER INFORIATION: Preliminary design data has been
incorporated in a CASM System Definition Document, which
is a lengthy supplement to the RFP. This document describes
the projected CASM system in great detail. CASM will be
designed for the IBM 370/168 computer system.

DOCUMENTATION: Documentation on the current status of CASM,
as well as papers covering the results of in-house command

-~ and control research, are available in PACGR and the Defense
Documentation Center (DDC). :
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NAME: PERS ANALYZER

DESCRIPTION: The PERS ANALYZER model simulates the career move-
ment of rated officers in accordance with input personnel
policies and decisions. It provides a predictive capability
to examine short and long-term implications of rated person-
nel management options. On an annual basis, the model
accounts for retention and loss, promotion, assignment, force
augmentation and UPT accession. Manpower slots are evaluated
and made available in the order of a user input priority.
Persons are considered for each slot vacancy on a priority
basis using such criteria as weapon system, years' service,
flying time, AFSC, etc. The output information includes
inventory by weapon system, years of service and grade; total
experience by weapon system; UPT graduates by weapon system:
number of officers filling RPI coded slots and AFIT/PME
positions; losses to the force by weapon system, "GATES"
status data; and other career pattern data.

PERS ANALYZER development was begun in March 1977 and 1
is expected to be complete by 1 December 1978.

COMPUTER INFORMATION: PERS ANALYZER was initially written
for the G-635 Computer, GECOS III, in FORTRAN IV. It is
being transferred to the IBM 3032 computer and envisioned
to be transferred'to the Burroughs B6700 in the near future.

b DOCUMENTATION: Documentation currently consists of a draft
' Users' Manual including descriptive notes on most of the
subroutines.

6 OCT 1978




NAME: RECEIVER TWO

DESCRIPTION: This model is an expansion of RECEIVER ONE. It
receives the cargo delivered by strategic airlift to the /
APODs and generates tactical airlift sorties to forward
the cargo to its final destination., It contains eight
strategic interface APODs and 40 tactical airlift bases. .
The model accumulates statistics on cargo delivered as a |
percentage of cargo movement requirements, aircrew duty 5
day, aircraft utilization rates, and facility usage. *

Development began in May 1978 and is continuing.

COMPUTER INFORMATION: Requires a GPSS V compiler in a
Honeywell computer.

DOCUMENTATION: Available in PACA.

8 OCT 1978.
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NAME: STRAT MISSILER

DESCRIPTION: STRAT MISSILER as envisioned will be a system
of analytical computer models and related software elements
designed to address a wide range of strategic missile
(ICBM/SLBM) issues. These analytical models will be capable
of evaluating both current ‘and future missile forces

(red and blue) and their basing modes. The comprehensive-
ness of the model permits consideration of many real

world constraints including missile performance, defense -
attrition and nuclear effects. The program is currently
under development by Spectron Laboratories Inc. & Logicon.

As currently designed, STRAT MISSILER consists of
six major subsystems and is_modular in structure. The
Accessibility and Model Data Generation subsystem are
stand-alone preprocessors that generate initialization
data required by other modules. Accessibility produces ball-
istic missile system performance data (e.g. maximum range,
minimum range, and footprint dimensions) and Model Data
Generation treats mobile-based missile systems.

Three subsystems (Allocation, Assignment and Scheduling)
are used to construct red or blue strategic plans. These
elements produce timed laydowns of strategic missile forces
covering the current and anticipated spectrum of nuclear
warfare. These subsystems are detailed sufficiently to allow
treatment of missile physical constraints.

The last subsystem, Analysis, evaluates the strategic
plans by computing measure of effectiveness such as damage
expectancy, collateral damage and target coverage. Addition-
ally, this module evaluates weapon attrition caused by pre-
launch attacks, nuclear effects during booster flight,
defense interception and terminal reentry vehicle fratricide.

COMPUTER INFORMATION: STRAT MISSILER is compatible with IBM
370 like computer systems and will be coded in FORTRAN and
COBOL languages.

DOCUHE&TATION: No documentation will be available until
program delivery.

6 OCT 1978.
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NAME: METHODOLOGY FOR THE EVALUATION OF MILITARY SPACE
OPERATIONS (STRAT STALKER)

DESCRIPTION: STRAT STALKER is a prototype simulation of a large
scale conflict involving space systems. It will be used to gain
insights into the nature of future conflicts in space and their
! impact upon ground, sea, and air operations.

The model can simulate the operations of up to 200 spacecraft
and 100 aircraft and/or ground stations. As the systems involved
take offensive or defensive actions, the model calculates prob-
able outcomes.

At the end of the simulation, the data thus generated are
statistically analyzed to determine the levels of effectiveness
of proposed force structures.

COMPUTER INFORMATION: STRAT STALKER is written in FORTRAN and is
currently implemented on the Multics Computer System. It con-
sists of 3@ routines, totaling approximately 8000 lines of source
code.

D DOCUMENTATION : The model documentation is available in AF/PACSC and
includes comment ‘statements located throughout the source code as
well as a separate volume. :
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