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FOREWORD

This report summarizes the results of research performed by A. 1. Kearney, Inc.,
Oticago, IL, for Aeronautical Systems Division (AFSC), Deputy for Development Planning,
Wright-Patterson AFB, OH , under contract F336 I 5-74-C-S 141. The work was performed
from March 1974 to February 1975 , and L. E. Boyd was project engineer.

The work was sponsored by JTCG /AS as part of the 3-year TEAS (Test and
Evaluation , Aircraft Survivability) program. The TEAS program was funded by DDR&E/
ODDT&E. The effort was conducted unde r the direction of the .JTCG/AS Survivability 3
Assessment Subgroup as part of TEAS element 5.1.7.4 , Survh ’ability Engineering Trade-Off
Studies.

A review of this repo rt was conducted by J. L Kemp, Naval Weapons Support
Center , Crane , IN , under JTCG /AS task SA-6-02. As a result of that review , changes were
made which are intended to enha nce comprehension .

The authors would like to acknow ledge the contributions of L. E. Boyd and
R. K. Fr ick (ASD/XROL); also to their colleague M. A. Dloogatch for his contribut ions to
the Mission Trade-Off Cost Model .

)
NOTE

This technical report was prepared by the Survivability Assessment Subgroup of the Joint
Techmcal Coordinating Group on Aircraft Survivability in the Joint Logistics Commanders ’
organization. Because the Services’ aircraft survivability development programs are dynamic and
changing , this report represents the best data available to the subgroup at this time. It has been
coordinated and approved at the JTCG subgroup level. The purpose of the report is to exchange 3
data on all aircraft surv ivability programs , thereby promoting interser yice awa reness of the DOD
aircraft survivability program under the cognizance of the Joint Logistics Commanders. By
careful analysis of the data in this report , personnel with exper tise in the aircraft survivability
area shou ld be better able to determine technical voids and areas of potent ial duplication or
pro liferation.
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~~~~~ The MTOM programs provide a means for evaluating the

relative cost-effectiveness of proposed aircraft modifications for
the purpose of enhancing survivability. There are two programs:
MTO/E (mission trade-o ff/effectiveness) model and MTO/C
(mission trade-off/cost) model. This report is designed to enable
the user to prepare the inputs for the MTOM programs. The
report explicitly explains formats, outputs , the relationships of
inputs to outputs, and the limitations and restrictions on the
inputs.
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INTRODUCTION

p

This report is intended to enable the prospective user to prepare inputs and interp ret
outputs of the MTOM (mission trade-off methodology ) model computer programs. The
report addresses itself to the overall organization of MTOM which includes the MTO/E
(mission trade-off/effectiveness ) model and MTO/C (mission trade-off/cost) model. The
report explicitly explains input formats , outputs , the relationships of inputs to outputs , and
the limitations and restrictions on the inputs.

The purpose of the MTOM programs is to evaluate alternate survivability enhancement
programs on a cost-effectIve basis, as compared to the standard baseline aircra ft . The model
has the generality to treat a wide variety of mission scenarios in which the aircraft are
e*pected to perform .

The MTOM complete input data set (card listing) for the sample problem is given in
Appendix A: Appendix 13 shows the complete computer output. Appendix C shows the
MTOM program written in FORTRAN IV for the (‘DC 6600 computer and uses card input
only. A glossary of term s is presented in Appendix D.

MTOM MODEL DESCRIPTiON

The overall MTOM model structure is shown in Figure I. The figure depicts the
interaction of MTO/E model which evaluates the number of aircraft required initially to do
a fixed job and MTO/C model which calculates the life cycle cost for the aircraft , (i .e..
shows how the various MTO/E submodels flow into the MTO/C model). The submodel
sub-MOE (measures of effectivenss ) has been grouped with MTO/C, since most of the

p submeasures computed are based on cost associated with modification programs.

MTO/E MODEL

Overall Organization
p

The concept of the MTO/E model is shown in Figure 2. For a baseline aircraft ,
proposed modification , and scenario, the computer program organization is shown in
Figure 3. The principal functions of the subroutines are :

• Program MTOM model calls various subroutines in MTO/E and MTO/C
• JOBIN , MTODIN and MTOSIN provide inputs

• MTO/W model generates passes per target and targets per sortie information

• MTOID model calls the subroutines which compute survival probabilities for events

S

I
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• COMPT computes tentative survival probabilities for all events and all mods

• SURV1 computes tentative survival probabilities for each event and for each mod for
a swingaround maneuver

• SURV2 computes tentative survival probabilities for each event and for each mod
for all maneuvers except swingaround -~~~

• FIND 1 performs single interpolation on PK (probability of kill) tables
• FIND2 performs double interpolation on PK tables

• COMPS computes diluted mission survival probabilities
• PSUR computes diluted survival probabilities for each event

• COMSC computes attrition allocation and scaling factors for each event
• GM computes a kill probability for a given event and updates kill probabilities for

each defense zone
• SCAL computes a scaling factor for a given event

• COMPN computes scaled nondiluted survival probabilities for all events in mission
• MTO/P model computes the number of passes delivered and the number of aircra ft

killed on flight

• ACKILL computes number of aircra ft killed for a single event and updates running
totals

• MTO/S model computes a sortie rate and the damage-to-kill ratio for mods
• MTO/F model computes the number of aircraft required to do the job.

Input Forms

Figures 4 through 21 (input forms) specify the input formats for MTO/E. MTO/C
input , which completes the input for MTOM, are discussed under MTO/ C Model section.
The inputs and their units are defined more thoroughly in Appendix D. The input forms are
grouped, in general , according to their use in MTOM. The MTO/E inputs are :

Form Input

1 A Job Parameters
2A Weapon Delivery Parameters
3A PK Table Dimensions
3B - 3E PlC Tables for Baseline
3F - 31 rlc Tabkg for Mods
4A - 4C I ~htpath Characteristics
5A, SB Defensive Weapon Mix
6A, 6B Maintenance

*Used only if PK for mod differs from PK for
baseline.

2
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Figure 1. Structure of MTOM Model.
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INPUT
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(AIRCRAFT
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MODEL

MTO/D
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Figure 2. Diagram of MTO/E Model.
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C
JOBIN

L MTODIN

COMPT

COMPS

ATTRITI ON YES
SCALING

NO

~OMPN coMsc

MTO/P ACK ILL

. 1

PAYOFF

OUTPUT EXIT

Figure 3. Overall Program Flow of MTO/E Model.
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These forms are meant to serve as Jceypunch layout forms. After they have been
completely filled out , they can be submitted to a keypuncher with instructions to punch a
card for every line on the form which has data entered. The cards which result from this
process can be read directly by MTO/E. There is no automatic sequence checking of the
inputs by the program so the user must take care that the input cards remain in the order
implied by the input form.

Output

Sample output from the MTO/E model appear in Figures 22 through 28. The computer
output for the sample problem is shown in its entirety in Appendix B. The amount of
output per run will depend on the number of aircraft mods considered and the size of the
defensive weapons population.

The first block of output is a printout of the inputs read in by MTODIN. First, the PK
tables for all aircraft types, maneuvers and defensive weapons are shown. (See Figure 22;
only the PK tables for MOD 0 are shown). Note : Aircraft MOD 0 corresponds to the
baseline aircraft.

F The input weapon densities and vulnerability factors (Figure 23) follow the PK tables.
These are categorized by defense zone, aircraft mod , and defensive weapon type. if fewer
than five defensive weapons are being considered , blanks will appear under the headings for
which there are no weapons. Next the parameters for possible attrition scaling are listed.
These include the code for the scaling option (1 or F), the input baseline aircraft attrition
and the defense zone attrition allocation.

The scenario parameters are then listed , as shown in Figure 24. These are the
parameters required to describe the fligh t profile, including distance flown or elapsed time
for those events with straight and level flight for the aircraft. These characteristics are listed
for the baseline aircraft and for each mod.

The final section of output data from MTODIN defines the defense zone corresponding
to each event (Figure 25).

The tentative survival probability results from MTO/D model appear next. Printed first
are the nonaborted flight size or the expected number of aircraft to cross the FEBA
(forward edge of battle area); then , the survival probabilities and the expected number or
aircraft surviving, by mod. These are based on the nonaborted flight size and are Calculated
using unsealed survival probabilities, regardless of the input attrition option being used.
Scaled results, if that option has been chosen , appear later.

In certain cases, the input fligh t profile may place an aircraft out of range of the
defenses during a particular event. In this situation , the aircraft has a tentative survival
probability equal to one , in which case a scaling factor has no meaning . If this occurs, the
warning message, “PT=l. ATTRITION SCALING MAY NOT BE VALID” and the event
identification will be printed immediately after the unscaled survival probability summary.
The user should then reassess the flight profile.
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PK TABLE FOR STRAIGHT AND LEVEL FLIGHT
MOO 0 WEAPON 1

ALT SPEED
30 .  6 1 .  9 1 .  1 32 .  213.

152. .4920 .4500 .4330 •2920 .2000
aos. . 4 9 2 0  . 4 50 0  .4 3 3 0  • 3 0 8 0  . 2 2 5 0

610. .4670 .4330 .3830 .2920 .2170
1524. .3830 .3250 .2670 •1750 .1080
3002. 0.0000 0.0000 0.0000 0.0000 0.0000

PR ~AS LE FOR STRA IGHT AN D LEVEL FLIGHT
M~ 0 0 WEAPON 2

- 

- - A LT  SPEED
30. 61. 91. 152. 305.

152. .4670 .2330 .1000 .0330 0.0000
305. .4500 .1830 .0830 .0330 0.0000
610. .4 170 .1330 .0500 .0170 0.0000

1402 . 0.0000 0.0000 0.0000 0. 0000 0.0000
12192. 0.0000 0.0000 0.0000 0. 0000 0.0000

PK TA BLE POP STRAIGHT AND LEVEL FLIGHT
,lO0 0 WEAPON 3

ALT S PEED
30. 61. 91. 152. 305.

152. .4500 .2000 .1000 .0400 .0050
305. .6000 .2650 .1450 .0600 .0150
610, .6000 .2650 .1500 .0650 .0200

1524. .6000 .2650 .1500 •0650 .0200
3048. .4500 .2000 .2550 .0400 .0100

Pk TABLE FOR STRAIGHT AND LEVEL FLIGHT
MOD 0 WEA PON 4

(. ALT SP EED
30. 61. 91. 152. 213.

152. 0.0000 0.0000 0.0000 0.0000 0.0000
305. .7910 .6040 .4460 .2480 .1350
610. .9430 .8190 .7220 .5340 .4 190

1524. .9760 .8930 .8070 .6780 .5590
3048 , .9070 .9040 .8350 .7060 .5930

PI( T ABLE FOR STRAIGHT AND LEVEL FLIGHT
MOD 0 WEAPON 5

ALT SPEED
30. 61. 91. 152. 213.

152. 0.0000 0,0000 0.0000 0.0000 0.0000
3 0 5 .  . 2 0 0 0  .1890 .1750 .1430 .1070
610. .9460 .8930 .8 180  . 6 4 3 0  . 479 0

1524. . 9 6 8 0  .9360 .8930 .7960 .6860
3048 . .9600 .9360 .8930 .8 180 .7180

Figure 22. PK Tables.
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PK TABLE FOR POPUP
MOD 0 WEAPON I.

TERM ALT !NIT ALT
152. 305. 610. 1524.

305. .2130 0.0000 0.0000 0.0000
610, .208 0 .2210 0.0000 0.0000
1524. .1630 .1670 .1630 0.0000
3002. .1000 .121 0 .1080 .0540

PlC TABLE FOR POPUP
MOD 0 WEAPON 2

TERM ALT IN IT ALT
152. 305. 610. 1402.

305. .0250 0.0000 0.0000 0.0000
610. .0180 .0180 0.0000 0.0000 F
1402. .0120 .0120 .0030 0.0000

121 92. .0120 .0120 .0050 0.0000

PlC TABLE FOR POPUP
MOD 0 WEAPON 3

TERM ALT IN IT ALT
152. 305 . 6 1 0 .  15 2 4 .

305. .0380 0.0000 0.0000 0.0000
610. .0400 .0520 0.0000 0.0000
1524. .0400 .0520 .0540 0.0000
3048. .0300 .0410 .0440 .0440

PlC TABLE FOR POPUP
MOD 0 WEAPON 4

TERM ALT INIT ALT
1 5 2 .  305 . 610. 1524.

3 0 5 .  .1110 0.0000 0.0000 0.0000
610. .2600 .3700 0.0000 0.0000
1524. .3240 .4340 .5840 0.0000
3048. .3390 .4490 .5990 .6630

PlC TABLE FOR POPUP
MOD 0 WEAPON 5

TERM ALT INI T ALT
152. 305 . 610. 1524.

305. .0680 0.0000 0.0000 0.0000
610. .3000 .3800 0.0000 0,0000
1524. .3040 .4510 .6850 0.0000
3048. .3960 .4640 .6980 .7800

Figure 22. PK Tables. (Contd.)
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I
PlC TABL E FOR D IVE
MO0~ 0 W EAPON 1

ANG LE INIT ALT
3 0 5 .  610 . 1 5 2 4 . 3 0 0 2 .

1 5 ,  .2 1 3 0  .2080 .1630 .1000
45. .2130 .2080 .1630 .1000
60. .2130 .2080 .1630 .1000

PlC TABLE FOR DIVE
MOD 0 W EAPON 2

AN G LE INIT ALT
305. 610. 1402. 12192.

15. .0 25 0  .0 180  .0 1 20  .0 12 0
45, .0250 .0180 .0120 .0120
60. .02 50 .0 180 .0120 .0 120

PlC TABLE FOR DIVE
MOD 0 WEA PON 3

ANGIE IN IT ALT
305. 610. 1524. 3048.

15. .0380 .0400 .0400 .0300
— 45, .0380 .0400 .0400 .0300

60, .0380 .0400 .0400 .0300

PlC TABLE FOR D IVE
MOD 0 WEAPON 4

ANGLE INIT ALT
305. 610. 1524. 304s.

15, .1110 .26 00 .3240 .3390
45. .1110 .2600 .3240 .3390
60, .1110 .2600 .3240 .3390

PlC TABLE FOR DIVE
MOD 0 WEAPON 5

ANGL E IN IT AL T
305. 610 . 1524. 3048.

15. .0680 .3000 .384 0 .3960
45, .0680 .3000 .3840 .3980
60. .0680 .3000 .3840 .3960

Figure 22. PK Tables. (Contd.)
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PK TABLE FOP SWING AROUND
MOD 0 WEAPON 1 F
ALT

15 2.  .2000
305. .2000
610, .2000

PlC TABLE FOR SWING AROUND
MOD 0 WEAPON 2

ALT
152, .1250
305. .1250
610, .1230

PlC TABLE FOR SWING AROUND
MOD 0 WEAPON 3

ALT
152. .0270
305. .0270
6 1 0 ,  .0 2 7 0

PlC TABLE FOR SWING AROUN D 
- 

-

MOD 0 WEAPON 4
- 

- - ALT
152. 0.0000

-
, 305. .6040

610. .8190

PlC TABL E FOR SWING ARO UND
MOO 0 WEAPON 5

ALT
152. 0.0000
305. .1890
610, .8930

Figure 22. PK Tables. (Contd.)
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SCEN ARIO PARAMETERS BY A /C MOD

A/C MOO 0 INBOUND 01ST 180, INBOUND TIME 0, 
—

INBOUND SPEED 200. INBOUND ALT 1200.
POPUP TERM ALT 4000,
SEARCH 01ST 0. SEARC H TIME 30.
SEARCH SPEED 230.
DIVE ANGLE 30,
BET TGT 01ST 0. BET TGT TIM E 45 .
BET TOT SPEED 200,
OUTBOUND 0151 180, OUTBOUND TIME 0.
OUTBOUND SPEED ZOO. OUTBOUND ALT 1200.
LOITER 01ST - 0. LOITER TIME 120.
LOIT ER SPEED 200,

A/ C MOD 1 INBOUND 0 1ST 180. INBOUND TIME 0.
INBOUND SPEED 200 , INBOUND A LT 1200 . -:

POPUP TERM ALT 4000.
SEARCH 01ST 0, SEARCH TIME 30,
SEARCH SPEED 230.
DIVE ANGLE 30,
BET TGT 01ST 0. BET TOT TIME 45.

-: BET TOT SPEED 200.
OUTBOUND DIST 180. OUTBOUND TIME 0.
OUTBOUND SPEED ZOO. OUTBOUND ALT 1200 .
LOITER 01ST 0. LOITER TIME 120.
LOITER SPEED ZOO.

A/C MOD 2 INBOUND DIST 180. INBOUND TIME 0.
INBOUND SPEED 200, INBOUND ALT 1200,
POPUP TERM ALT 4000.
SEARCH 01ST 0. SEARCH TIME 30.
SEARCH SPEED 230.
DIVE ANGLE 30,
BET TOT DIST 0, BET TGT TIM E 45.
BET TGT SPEED 200,
OUTBOUND DIST 180. OUTBOUND TIME 0.
OUTBOUND SPEED ZOO, OUTBOUND ALT 1200.
LOITER DIST 0. LOITER TIME 120.
LOITER SPEED 200.

Figure 24. Scenario Parameters. 
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EVENT DEFENSE ZO NES

ZONE
INBOUND 1 

—

POP—UP 2
SEARCH 2
DIVE 2
SWING—AROUND 2
CL I M B  TO N E X T  PASS 2 —

CLIMB FOR OUTBOUND 2
BE TW EEN TA RGET
OUTBOUND 4
LOIT ER DIVE 2 :- -

-
LOITER 2 - 

-

— DENOTES CALCULATED VALUES )

NON—ABORTED FLIGHT SIZE 3.90
* A/C MOD UNSCALED SURVIVAL PROBABILITY NO . A/C SURVIVING PER FI,IGI.4 T

0 .86706 3.38134
1 .88021 3.43281
2 .89339 3.48420

PT.1. ATTRITION SCALING MAY NOT BE VALID
EVENT • SEARCH

PT.1. ATTRITION SCALING MAY NOT BE VA LID
EVENT • SEARCH

PTzI, ATTRITION SCALING MAY NOT BE VALID
EVENT SEARCH

Figure 25. Event Defense Zones.
I 
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BASELI NE AIRCRAFT (MOO 0)

STANDARD F—4 MOD .01 ATTRITION 5 WEAPONS

It — DENOTES CALCULATED VALUES )

FLIGHT INFORMATION

INITIAL FLIGHT SIZE INITIAL NO. OF PASSES PER A/C

4. 6

NO. OF ASSIGNED TARGET S NO. OF PASSES PER TARGET

3 TARGET PASSES

1 2

2 2

3 2

PROB. OF NO A BO RT PROB. OF NO A /C  ONE

.975 .95

PROB. OF A /C  FINDING ASSIGNED TARGETS

TARGET PROB.

1 .95

2 .95

3 .95 F

PROB . OF A / C  LOCC ON

P A S S

TA RGE T 1 2 3 4 5
1 1.00 1.00
2 1.00 1.00
3 1.00 1.00

NO. OF A /C  ABORTS * NO. OF PASSES DELIVERED (ALL A /C)

.100 21.012

Figure 26. MTO/P Output.
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r
V * NO. OF A /C  K IL LED * NO. OF PASSES LOST ON A/C K ILLED

.039 .120
* NO, OF A/C HOME SAFELY * NO. OF PASSES BROUGHT HOME

3.961 2 .868

MOD 0
* PRO BABIL ITY OF SURVIVAL PER A/C

.99025

* PROBABILITY QF SURVIVAL PER A /C  GIVEN NON—A BORT

,99ØØ0

* PROBABILIT Y OF DAMAGE PER A/C

.02925

MAINTENANCE SUMMARY

SORTIE INFORMATION

UNSCHEDULED SCHEDULED

MMH/F H 16.0 14.0

C D NV .FA CT.  .25 .25

DAMAGE REPAIR ABORT REPAIR

MMH/TA5$ ( 600.0 0.0

CONV .FACT. .20 .33

TURNAROUND (CLOCK HOURS)

RE—ARM RE—FUEL PRE— FLIGHT INSP . POST— FLIGHT INSP ,

.50 .25 .25 .23

Figure 27. MTO/P and MTO/S Output.
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WAITING TAXIING

10 .00 .16

TOTAL DELAY TIME

11.41

PRO B. OF ABORT * PROB. OF KILt .

.025 .010

LENGTH OF SORTIE DAMAGE/K ILL RATIO

1.10 MRS . 3.00

* SORTIE RATE PER A/C PER DAY

1.00

Figure 27. MTO/P and MTO/S Output. (Contd.)

MOD 0
JOB SCALING FACTORS

ND. ‘TARGETS TO BE A ’TTACKED .40000.0
LENGTH OF WAR • 30.0 DAYS
NO. PASSES RE QUIRED TO ATTACK TARGET . 2.00
INITIAL FLIGHT SIZE. 6.

- - * SORTIE RATE . 1,00 SORTIES PER DAY
* PROBABILI TY ~F SURVIVING SORTIE. .99025

JOB SCALING OUTPUT

* MAXIMUM MO. SORTIES AVAIL ABLE PER A/C IN TW.30.0b45

* EXP, NO. SORTIES A VAILABLE PER A/C IN TW•25.9137

* EXP . NO. SORTIES COMPLETED PER A/C IN TW~ 25.2659
* EXP. NO. TARGETS ATTACKED PER SORTIE.2.626
* EXP~ NO. TARGETS ATTACKED PER A/C IN TW. 68.06
* EXP . NO. DAMAGES PER A/C IN TW~ .8794
* PROBABILITY OF A/C SURVIVING WAR E .7469

* EXP . NO. A/C LOST 7N 1W. 149.95

* NUMBER OF A/C REQUIRED TO DO JDB~ 587.70

— DENOTES CALC-ULAT ED VA LUES )

Figure 28. MTO/F Output.
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The rem aining MTO/E and MTO/C output material is grouped by aircraft: i.e., for the
baseline aircra ft and for each mod , various inputs , MOE and related quantities are output.
The first portion of each aircraft ’s output is concerned with flight information as displayed
in Figures 26 and 27.

The flight information consists of the main inputs to MTO/P and the results of MTOIP
including the survival probabilities. First the outpu t of MTO/W (required input to MTO/P) is
printed. This info rmation consists of:

1. Initial number of passes per aircraft
2 . Number of assigned targets
3. Number of passes assigned per target .

These assignments are the same for each of the aircraft in the initial fligh t size. Then.
other inputs are printed . including :

I . The probabilities of no abort
2 . No aircraft GNE (gross navigati onal error )
3. Finding assigned targets
4. The probability of the aircra l tracking and locking-on to the targets.

The results of Mb /P which are output include the number of :

I. Aircraft aborts
2. Aircraft killed
3. Aircraft which return home (including those which aborted)
4. Passes delivered
5. Passes lost on aircraft killed
6. Passes brough t home.

These are followed by the probability of survival per aircraft , with and without abort s, and
the probability of an aircra ft being damaged on the sortie. If the scaling option is used, the
probability of survival given nonabort for the baseline aircraft will be the complement of the
input attrition.

The next section of the output is called the maintenance summary (Figure 27) which
includes all the factors that contribute to the expected sortie rate. Almost all of these
qua ntit ies are direct inputs to MTO/S, the exception being:

I . Total delay time (which is the sum of six of the direct inputs)
2. Probability of kill
3. Damage-to-kill ratio
4. Expected sortie rate.

35

- -

~ 

- -

- - -

~

- - - -- - -- -~ - - -- - - V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -



~ -
- - 

~~~~~~~~~~~~~ —-——

JTCG/AS.76-S-002

The inputs displayed include :

I. The MMH (maintenance manhours) for scheduled
2. The MMH for unscheduled

3. Abort repair
4. Battle damage repair maintenance actions
5. The clock time conversion factors for each type of maintenance.

- 
- Following the MMH data are the components of the total delay time which are :

1. The clock hours required to rearm
2. Refuel
3. Conduct pre-flight and post-flight inspections
4. The time spent taxiing and waiting for maintenance actions.

Following the delay time parameters , the input probability of abort , the probability of
kill from MTO/P, the input sortie length and the damage-to-kill ratio are printed. The
damage-to-kill ratio is computed for all proposed aircraft modifications unless the option to
use the input value throughout is exercised. Finally, the computed sortie rate per aircraft
per day is output.

The next section of output contains the job scaling factors and the job scaling
(MTO/F) output (Figure 28). The job scaling factors are the input parameters which
describe the job to be done and the results from other submodels. The job to be done is
defined as a number of targets to be attacked in a certain length of war. The number of
passes required to attack a target and initial flight size of aircraft are also output. Next , the
results from MTO/S and MTO/P are printed.

The job scaling output includes all the intermediate results and the final result (number
of aircraft required to do the job). The intermediate results include:

1. Sortie related output
2. Target related output

3. Survivability output.

The sortie related output includes:

I . Maximum number of sorties available per aircraft in TW (time of war)
2. Expected number of sorties available per aircraft in TW (considering attrition)
3. Expected number of sorties completed per aircraft in TW (considering the abort

- 

rate).
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$
V The target related output includes:

I . Expected number of targets attacked per sortie
2. Expected number of targets attacked per aircraft in 1W.

$ The remaining outputs which are related to survivability include:

I. Expected number of damages per aircraft in 1W
2. Probability of an aircraft surviving the war

3. Expected number of airc ra ft lost during the war.

Finafly , the number of ai rcraft required to do the job is printed .

Following the MTO/E results are the output of MTO/C. Sec M TO/ C for a description
of the cost model output.

Amplification , Limitations
and Restrictions on Inputs

The range of input values for N MOD (Form IA )  is from zero to nine. When it is zero .
only the baseline aircraft is analy zed. When it is nonzero and less than or equal to nine , the
baseline and that number of modified aircraft are analyzed . NMOD+ I sets of mod inputs
must then be prepared.

I MAX (Form IA) is the number of targets per sortie for which input is provided.
I MAX must be at least the largest value of WPNSOR(MOD)/WPNTGT (MOD) over all
MOD’s. (The index MOD I indicates the baseline aircraft. ) That is,

IMAX max ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ rounded up for MOD=I , NMOD

JMAX (Form IA ) is analagous to IMAX , pertaining to passes per target per sortie for
which input data are provided .

J MAX max rounded up for MOD I , NMOD

IRDK (Form IA ) is the indicator which informs the model whether to calculate a ratio
of da mage-to-kill for each modification type or to use the input baseline value of
damage-to-kill for all aircraft types being analyzed.

- 
- 

I .  If the input value of IRDK=O , the computer will use the option where the
probability of hit for baseline aircraft equals the probability of hit for each of the
modification types. Then RDKUSE (the ratio of damage to kill for each modification type)
will be computed based on the probability of hit and the PKMOD (probability of kill for the
modification type).
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2. If the input value of IRDK 1, the computer will use the option where the
probability of hit for baseline aircraft does not equal the probability of hit for each
modification type. In this option, RDKUSE is set equal to RDK (the baseline value of
damage-to-kill). The option of using the same ratio of damage-to-kill for all aircraft ty pes
should be used when modifications which affect certain sortie characteristics are being
analyzed. Under certain circumstances (i.e., when the number of passes made or targets
visited is altered) the probability of the modified aircraft being hit will not equal the
probability of the baseline aircra ft being hit. In these cases, use a value of one for IRDK .

There is a degree of consistency among the Form 2A inputs , WPNPAS(MOD),
WPNTGT(MOD), WPNSOR(MOD), which should be explained. The submodel MTO/W
checks on the following possibilities of inconsistency:

1. WPNSOR(MOD) should be an integer multiple of WPNPAS(MOD). This check
ensures that WPNPAS(MOD) weapons will be delivered on each pass made, that is fractional
passes will not be made. If the above condition is not met by the inputs, this message will be
printed:

V 
“WARN ING-CHECK INPUTS FOR FRACTIONAL PASS”

In this case the passes made per target is taken to be the greatest integer less than the actual
value of WPNSOR(MOD)/WPNPAS(MOD). The remaining weapons cannot be delivered, but
will be added to the output of MTO/P under “PASSES BROUGHT HOME” .

2. WPNTGT(MOD) should be an integer multiple of WPNPAS(MOD). A violation of
this check results in an inefficient use of aircraft in the model. The number of passes made
on a target is taken to be the smallest integer greater than WPNTGT(MOD)/WPNPAS(MOD)

- 
V 

if the quotient is not an integer. In this case, the aircraft are forced to deliver more weapons
than are actually required to attack a target, and printed is the message:

“WARNING-CHECK INPUTS - WPN/PASS INCOMPATIBLE WITH WPNS/TGT”

Tables of PK values must be input for the baseline aircraft. Up to five defensive
weapons can be considered. The tables are to be input for four maneuvers; straight and level
flight, pop-up, dive and swingaround. Tables of PK may be input for any mod-weapon-
maneuver combination, but tables are optional . The PK input for the baseline aircraft are
assumed for all mods unless specific PK are input for the mods.

The first item of PK input data are the dimensions of the PK data (Form 3A). NWEPS
is the number of defensive weapons to be considered. NSPSL(I) is the number of aircraft
speeds for which PK values for the ith weapon are tabulated . The number is the same for all
aircraft types. Similar definitions hold for NALSL, NAIPU, NATPU, NAIDI , NANDI, and
NALSA. This means that different PK tables can be used for different mods, but versus the
same weapon they must have the same dimensions (number of rows and number of
columns).

38
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Data for PK tables for the baseline airc raft must be read in the following order (Input
Forms 3B, 3C, and 3E):

I . Straight and level
2. Pop-up

E 3. Dive
U 4. Swingaround.

Within a maneuver any order for the weapons can be used (the only requirement is the
card preced ing the table which conta ins the weapon index) . Sets of tables for different
maneuvers arc separated by one blank card.

- V - If PK data for aircraft mods are not the same as for the baseline aircraft, the PK data
for mods are input on Forms 3F, 3G. 3F1, and 31 which are similar to Forms 3B, 3C, 3D,

— and 3E. The maneuver order is the same. Within a maneuver , modification-weapo n
combinations can be read in any order. Each table is preceded by a card giving the
appropriate aircra ft type index and defensive weapo n index. Blank cards are also used to
separate the data for different maneuvers .

After the PK data for the last modification, place four blank cards to signal the end of
PK data. The four bl ank cards are in addition to the blank card needed to end the last
maneuver (total of five blank cards).

Flightpath characteristics must be input for the baseline aircraft (Forms 4A and 4B).
Different values of the fii ghtpath para meters may be input for any mod (Form 4C). but are
not necessary. if such values are not specifically input for a mod, the flightpath
characte ristics for the mod are assumed to be those of the baseline airc raft.

Either dista nce or ti me, but not necessa rily both , must be specified for five events .
I. Inbound flight (D3, 13)
2. Target search (D45 , T45)
3. Between targets (D7, T7)
4. Outbound fligh t (D8, 18)
5. Loiter (aircraft not locating target) (D95 , 195).

All other flightpath characteristics must be specified for baseline aircraft.

A header card containing the aircraft type index precedes the flightpath data for a
mod. A blank card is used to separate the flightpath data fro m the defensive weapon mix
da ta which follow .

Four weapon density factor cards must be input (Form 5A). Each card contains
D-FACTOR (density factor) of each weapon type for a particular zone. The density factor is

V defined as:

D-EACTOR = 0.002 R(p)

39 
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where

R = Weapons effective range (meters)

p = Number of weapons per square kilometer

The computer progra m identifies weapon density factor as DEN (Figure 18). The
output of the weapon density factors (Figure 23) is labeled D-FACfOR.

The use of D-FACTOR is shown in the following equations which appro ximate the
probability of survival of an aircraft in an encounter with a given weapon type during an
event. This probability is given by:

PS exp-(M) (PK)

where

M = The expected number of weapons of a given type encountered during an
event

PK = The probability of kill from an engagement of one weapon on one aircraft

The value of M is computed for an event which takes place over a distance d(kilometers) as:

M = ((0.002) (R) (p)1 (d) = [1)-FACTORI (d)

The probability of survival can then be written as:

PS~ exp-(M) (PK) = exp-(D-FACTOR) (d) (PK)

Attrition scaling inputs include a required indicator, and optionally an attrition value
and defense zone weighting factors (Form 5B). The indicator (column 1) must be T or F. If
it is F, no other attrition data are required. If the indicator is T, then the input attrition
must be specified. The use of the zone weighting factors is completely optional. If they are
not specified, the model will perform its own weighting for the defense zones.

Vulnerability factors (fractions) are automatically set to one by the computer program .
They can be set to any other value through inputs (Form 5B). As many factors as desired
can be read. The card from which the factor is read also contains the aircraft type, defense
zone and defensive weapon indices for which the factor applies.

A blank card is required after the last vulnerability factor to signal the end of that type
of data.

Typical sequencing of MTOM data is shown in Figure 29. For this example a baseline
aircraft and two moth are being run.
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FORM IA FORM 4A 
~ BASELINEFPRM 2A BASELINE FORM 48 t

FORM 2A MOD 1 FOFIM 4C MOD I
FORM 2A MOD 2 FORM 4C MOO 2
FORM 3A FORU 5A
FORM 3B ~ FORM 58
FORM 3C 

~ E FORM 6A
FORM 3D SM LINE FORM 68 BASELINE
FORM 3E ~ FORM 7A~~
FORM 3P MOD 1 FORM BA
FORM 3P MOD 2 FORM 68 MOD I
FORM 3G MOD 1 FORM 7A
FORM 3G M00 2 FORM BA
FORM 3H’ MOO I FORM 68 MOO 2
FORM 3H MOO 2 FORM 7A
FORM 3I MOO l
FORM 3I M00 2

OPTIONAL INPUT. USE LAST CARD INDICATOR ONLY AFTER
ALL DESIRED MODS HAVE BEEN INPUT.

V TH E SE INPUTS ARE DESCRIBED IN THE MTO/C SECTION.
-I

Figure 29. MTOM Input Sequencing.

Sources for Inpu t Data

There are several general categories of inputs required by MTO/E. These include :

I . Vulnerabi lity data
2. Aircraft profile data
3. Aircraft maintenance related data
4. Aircraft combat damage repair data.

The vulnerability data , consisting of the PK tables , can be derived from aircraft-ground
defense encounter models, such as the Air Force POO l model ’. The aircra ft profile data
which are required by MTO/E consist of fligh t times , distances , dive and cli mb angles, etc.

The aircraft maintenance related data which MTO/E require d consist of MMH for
several categories of maintenance and may be obtained from documents such as
AFFDL-TR-72-22 . The combat damage repair data may be obtained from documents such
as AFFDL-TR-7 2-l5 3 .

1NavaJ Weapons Support Center. Mission Scenarios for Sun-h’abili:y .4s.ressment (U), by 0. N. Mont~om cry and
— N. L Papkc. Applied Sciences Dcpar tment. Crane, IN , NWSC. September 1976 , 136 pp. (JTCC./AS-75-S-003. publication

CONFIDENTIAL)
2Mr Force JVlj ght Dynamic Laboratory. l. 4D Field Experience Part IV Sum,narv (U). by The Boeing Co .

Wright-Patterson APR, OH. AFFDL, February 197 2, (A i-l-DL-TR-72 .2 , publication (UNCLASSIFIED.)3Air Force ):Iigh, Dynamic Laboratory. Analysis of the USAF Fixed Wing Aircraft Losses and Aircrew ~‘aiudae~ inSEAS1A Combat (Ii), by Caywood.Schj ller Division of A. 1. Kearney and Compn ay, Inc.. Wr ig ht-Patter s on A I B . Oil .Apr Il 19 71. (A1-F DL-TR-72.I5 (ADS2I-998L), publ ication SECRET.)
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MTO /C MODEL

V Overall Organization

A general flowchart of MTO/C is shown in Figure 30. The cost submodel requires an
input value for discounting costs to their present value. If the discount rate is zero, the
effect is that of no discounting.

- Input Forms

Figure 31 displays the input form which specifies all of the input data required by
MTO/C model. A brief description of these inputs appear on the form. A more complete
description of these inputs and their units can be found in Appendix D.

Output

An example of the MTO/C model output appears in Figure 32. Much of this output is
simply a listing of the input data. This listing can be valuable to the user for checking that
the proper data has been entered. The actual output of MTO/C is presented under the
heading, “Present Values—” after the listing of the input data. This output consists of the
present values of the four components of the total cost of a particular modification and the
present value of the total life cycle cost.

MTOIR MTOIA MTOIG MTOIB

(RDT&E) (ACQUISITION ) (PEACETIM E O&S) (WARTIME O&S)
MODEL MODEL MODEL MODEL

V I I I I
V 

4
MTON

(PRESENT VALUE)
MODEL

V I

Figure 30. General Flowchart of MTOIC Model.
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MISSION TRADE—OFF METHODOLOGY
COST MODEL

- - 

M00 0

ANNUAL DISCOUNT RATEi 0.00 PERCENT

ROTE COST INPUTS

Y EARS /MO NTHS TO STA RT OF ROTE. 1/ 0

YEARS/MONTHS TO END OF ROT E. 3/ 0

COST OF ROTE S 0,00

ACQUISI TION COST INPUTS

YEARS/MONTHS TO START OP ACQUISITION . 2/ 6

YEARS/MONTHS TO END OF ACQUISITION 5/ 0

NUMBER OF AIRCRAFT IN TO TA L PORCE—1400.
V 

NU b ’AER OF Ai RCR A FT TO SE MODIFIED. 700.

NUMBER OF AIRCRAF T IN WAR FORCE 587.70

- 
. 

COST OF MOD IFICATION PER AIRCRAFT-s 0.00000

COST OF AGE /COST OF MOD IFICATION- .1000

COST OF SPARES/COST OF MODIFICATION . .1000

PEACETIME OPERATION AND SUPPORT COST INPUTS

YEARS/MONTHS TO START OF 0+3. 3/ 9

YEARS/MONTHS TO END OF O+S.13/ 9

ANNUAL 0.5 COST PER SQUADRON-S 17.49200

NUMBER OP AIRCRAF T P E R SQUADRON . 24 .

Figure 32. MTO/C Output.
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MOD 0
‘VV

WARTIM E OPERATION AND SUPPORT COST INPUTS

YEARS/MONT HS/DAYS TO START OF WA R 1O/ 0/ 0

DURATION OF WAR IN DAYS- 30

CHANGE IN ANN UAL 0+5 COST/ANNUAL PEACETIME 04$ COST. .5000

REPLACEMENT COST PER AI RCRAFT K1LLE D~ S 4.00

V CREWS LOST PER AIRCRA FT K ILLED - .5800

COST PER AIRCRAFT OF CREW REPLAC EMEN T~ $ .41130

* P R O B A B I L I T Y  AN AI RCRA FT W ILL SURVIVE THE WAR- .74485

* EXPECTED DAMAGED SORTIES FLOWN IN WAR PER A !RCRAFT= .88

REPAIR COST PER DAMAGED AIRCRA FT— S .01840

* EXPECTED SORTIES FLOWN IN WAR PER AIR CRAFT 25.91

a EXPECTED NUMBER OF WEAPONS USED PER SORTIE - 5.2529

COST PER WEAPO N— S .000195 
-

a PRESENT VALUES——

ROTE COST S 0.00
AC QUISITION COST— S 0.00

OPERATION AND SUPPORT COST-S 10203.67
CHANGE IN O+S COST FOR WA R S 678.28

T OTAL LIFE CYCLE COST—S 10881.95

— DENOTES CALCULATED VALUE S )

Figure 32. MTO/C Output. (Contd.)
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JTCG/AS-76-S..002

Amplifications, Limitations
and Restrictions on Inputs

The assumption is made in calculating the discount factors that all payments are made
as of the end of the year in which the costs are incurred. This means that if a nonzero
discount rate is used, and if the length of time over which a cost occurs is short , there may
be large changes in the present value of the cost depending on exactly when the start of the
discount period occurs. For example , if a cost is incurred over a period of one week and is
to be discounted , there would be a great difference in the present value if the one week

V period was input to be the last week in December as opposed to the first week in January of
the following year.

Because the MTO/C calculations involved apart from discounting are quite straight-
V forward , there are no strenuous limitations which need to be imposed on the inputs.

However, the inputs must be consistent with the definitions and units , as given in
Appendix D.

Sources for Input Data

The costs associated with each modification to be treated are required as input to the
model. These are:

1. Cost of RDT&E
2. Cost per aircra ft for the modification 

-

3. Ratio of the cost of AGE (associated ground equipment) to the cost of the
modification

4. Ratio of the cost of spares to the cost of the modifications.

These figure s can best be estimated by the manufacturer involved.

Several of the remaining cost inputs and information about force size and structure can
be obtained from Air Force Manual 173-10 USAF Cost and Plannin g Factors. Inputs which

• can be found in this manual are:

I . Annual peacetime operating cost per squadron
2. Aircraft replacement cost

V 3. Cost per weapon
4. Number of aircraft per squadron.

Information about the ratio of crews lost per dam aged aircraft can be obtained from
footnote 3.
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1S PIUE I’S B~~t qw~rn ~~~~~~~~~~~~~~~~~~~

~~~~~M O0IF~ 3~L~~Ø~~~~~~~~~~~~ ~~~~~ JTCG /AS-76-S.002

PK TAR1.F FOR STPAIG ’4 T AMI) IFVFL FLIGHT
MOO (1 WFAPOIJ )

A l T  SPFFI)
- ~0. 61. 91. 152. 213 .

IS?. .4~ 70 .4500 .4330 .2920 .2000
305. .4020 .4500 .4330 .3080 .2250
61 0. .467(1 .4330 .3830 .2920 .2170
1574. .1~ 30 .3250 .2670 .1750 .1080
300~~. 0.flnflfl 0.0000 0.0000 0,0000 0.0000

PK TA BLF FOP STRA IGHT A ND LFVFL FLIGHT
MO O (1 W FA PON 2

A~ T SPFT O
61. 91. 152. 305.

15?. .4’~7o .2330 .1 000 .0330 0.0000
305. .4500 .1830 .0830 .0310 0.0000
610. .4170 .1330 .0500 .0170 0.0000
140?. 0,flr~fl0 0.0000 0.0000 0.0000 0.0000

1210?. 0.O nOf l  0.0000 0.0000 0.0000 0.0000

Pv TARIF FOP STRA IGHT A ’~JD LFVEL FL IGHT
I4OV) (1 W FA PON .-V

4

At . T SPFFD
10. 61. 91. 152. 305.

15?. .4500 .2000 .1000 .0400 .0050
305 . .6n00 .?650 .1450 •0~ 0 o .0150
6 1(1. .6(100 .265(1 .1500 .0650 .0200
1574. .A 00 .2650 .1500 .0650 .0200
3048 . .4500 .2000 .2550 .0400 .0100

PK TAR Ic FOP STRA IGHT APSJI) LFV FL FLIGHT
• 14fl1) 0 W FAPON 4

Al I SPFFD
10. 61. 91. 15?. 211.

15? , 0 .0n00 0. 0000 0 .0000  0 .0000 0.0000
305, .7010 .6040 .4460 .2480 .1350
610, .0430 .8190 .7220 .5540 .4190

1524 . .9760 .8930 .8070 .6780 .5590
3048 . .9870 .9040 .8350 .7(160 .5930
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~~IS PA(~~ I’S B~~T QUALITY P!~tCflC&BLI

V 

JTCG/AS-76-S-002 ~~~~ QOri P1J~ IS1*~~ TO

4~

PK TABIF FOR ST RA TG HT AND LFVEL FL IGHT
MOO 0 W FAPON 5

A L T SPFED
10. 61. 91. 152. 213.

167. 0 .0(100 0 .0000 0.0000 0 .0000 0.0000
3nS , • ?n00 .1890 .1750 .1430 .1070
610. .946(1 .8930 .8180 .6430 .4790

1524 . .9680 .9360 .8930 .7960 .6860 V

3048. •9680 .9360 .8930 .8180 .7180

P,~ TARI F FOR POP (JP
MOD 0 W FAPON I

TFPM A LT I N T T  AL T
15?.  305. 610. 1526.

306 . . 7 1 30  0 .0000 0.0000 0 .0000
6)0. .7(180 .2210 0.0 0 0 0  0.0 0 00

1524 . .1630 .1670 .1630 0. 0 0 0 0
300? .  .lnOO .121 0 .1080 .0640

PK TABL F FOP POPUP
MOD 0 W FAPO N 2

1rPM ALT TN IT A LT
IS? . 305. 610. 1402.

306. .0?60 0.0000 0 .0000 0.0000
6 1(1. .0 180 .0180 0 .0000 0.0000

140?. .0120 .01?0 .0050 0.0000
12197. .fl1?fl .0120 .0050 0.0000

4.

V 

Pw TARI F FOP POPUP
MOO I) WFAPON I

TFPM ALT INIT ALT
15?. 305. 610. 1 5?4.

$ 3(16. .0180 0 .0000 0 .0000 0.0000
6 1(1. .0400 .0520 0.0000 0 .000 0
1574. .0400 .0520 .0540 0.0000
3048 . .0100 .0410 .0440 .0460

P’ TARLF rO~ POPUP
$ MOl) A W FAPON 4

TFPM A LT INtl ALT
iS?. 305. 610. 1524.

306 • . f l l O  0.0000 0.0000 0 .0000
6 1(1. .2600 .3700 0 .0000  0 .0000

$ 1524 . .1740 .4340 .6840 0 .0000
3048, .1100 .4490 .5990 .6630
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JTCO/AS.76-S-002

Pw TA RIF FOP POPUP
Mnfl A W FAP ON

1rPM ALT TNI T  AL T
15? . 305. 610. 1524.

306, .0680 0.0000 0.0000 0.0000
610. .1000 .3680 0.0000 0 .00 00
1524. .1~ 4A .451 0 .6850 0.0000
3048. .1960 .4640 .6980 .7800

PK TARLF FOP OTVF
MDI) 0 WFAPO N I

ANGLE INtl ALT
3( 16 , 610. 16?4. 3002.

16. .2 11(1 .2080 .1630 .1000
46, .2110 .2080 .1630 .1000
60, .2110 .2080 .1630 .1000

Ps TA PLF FOP DIV F
MOO A W FAP O P.J 7

ANGLE TN IT  ALT
105, 610, 140?. 1?192.

16 . .0750 .0180 .0170 .0120
45. .0250 .0180 .0120 .fl1?0
60, .0250 .0180 .0 120 .0120

Pe TABLF FOP OTV F
MDI) 0 WFAPON 1

ANGLE - INTl AL T
1(15. 610. 1524. 1048.

15 , .0180 .0400 .0400 .0300
45. .0180 .0400 .0400 .030(1

• 60.  .0180 .0400 .0400 .0300

Pv TARIF rOo O TVF
M DI) 0 W FAP DN 4

A NGLF INT l AL T
inS . 610. 1524. 3048.

is . .1110 .7600 .3240 .1190
45. .1 110 .2600 .3240 .1190
60, .)flfl .2600 .3240 .3390
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WIS PA~Z IS B~~T 4tJMiXTY mCTh~A~LZ
Pk I *81 F FOP fl I VF JROM 0011 1lW~1S1~~ TO ~~~MDI) () . WFAPI)N c

A NGLE TWIT ALT
V 1(16, 610. 1524. 3048,

IS. .0680 .3000 .3840 .1960
46. .0680 .3 000 .3840 .1960
60. .0680 .1000 .3840 .1060

P’ TA RL F FOo SW IW C~ ~QO(JN1’
MDI) (1 W FAØ O P.J I

*1.1
16?. •?flA0
306.
610. .?000

Pw TARI V F FOP SW ING ADOIJP’Ifl
MOO 0 WFAPOI’I 2

A~ T
167. .1 60
306 . .1750
6 10. .1760

Pw TARIF FOP SWIN G A DDIP’j f l

MI)I) () WFAPO N 1

A l l
16~ . . 0770
306, .0770
610 . .077A

- 

$ PS~ TAR L F FOP SW ING A POI)’~iflMDI) A WEAPON 4

• A l l
1S~~. 0.0(100
3fl5• • 6f l4f l

A
~

A • .8190
$ 

V

Pw TAR I F FOP cwT Nr, AODIJPID
MI)I) U W FAP O N 5

A P T
167. f l , fln flfl

V 
306.
61 0. .8010

6t
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~~~~ ~e ~~~~ QUALITY PMCTXCA3LI

~~Ø ~~~~~~~ 
TO ~~~~~ 

JTCG/AS-76-S-002

PK TA R1~ FOR STRAIGHT AND LEVEL FLIGHT
MDI) 1 WFA PON I

A tT  SPEED
10 , 61. 91. 152. 213.

167. .4020 .4500 .4330 .2920 .2000
305, .49?fl .4500 .4330 .3080 .250
610. .4670 .4330 .3830 .2920 .2170
1524. .1810 .3250 .2670 .1750 .1080
3 0 07.  0 . 0n 0 0  0.0000 0.0000 0.0000 0.0000

PK TARIF FOP STRAIGHT A P .~ f) LFV FL FLIGHT
MOO I WEAPON 7

A L T  SPEED
10. 61. 91. 162. 305.

15?. .4670  .2330 . 10 0 0  .0130  0 . 0 0 0 0

306. .45~ 0 .1830 .0830 .0330 0.0000
610. .417(1 .1330 .0500 .0 170 0 .0000
1407. 0,0000 0.0000 0.0000 0.0000 0.0000

V 1219?. 0.0000 0.0000 0.0000 0.0000 0.0000

PK TAALF FOP STRA IGHT ANO LFVFL FLIGHT
M OO 1 W FAPON I

A LT SPEED
10, 61. 91. 152. 305.

167. .4600 .2000 .1000 .0400 .00 50
106. , nfln .2650 .1450 .0600 . 015 0

610 . .6(100 .2650 .1500 .0650 .0200
1524. .6000 .2650 .1500 .0650 .0200
3048 , .4500 .2000 .2560 .0400 .0100

Pi TARI F FOR STRAIGHT AND LFVEL FLIGHT
MDI) 1 WFAPO PJ 4

A p T  SPEED
10, 61, 91. 15?. 211.

162. 0.0000 0.0000 0.0000 0.0000 0.0000
305 . .79 10 .6040 .4460 .2480 .1350
610 . .0430 .8190 .7720 .5540 .4190

1524 . .9760 .89 30 .8070 .6780 .5590
3048. •987fl .9040 .8350 .7060 .6910 
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~~~~!XS ?AOE IS 3~~~~~T QU&LTT! PR&CflCA~~LZ
1l~~*I 0011 J WJ1LSØ~~ 1~ DPJ Q V..

~~~~~~~~~~~.—-V

PK TARIF VOQ ST RA IG HT AN fl LFVFL FLIGHT
MI)I) I 

- WFAP OW 5

A~ I SPFFO
in . il. 91. 15?. 211 .

16?. 0.floA A (1 .0000 0,0000 0.0000 0.0000
306 . .7000 .1890 .1750 .1430  . 1070
610. .0460 .8930 .8180 .6430 .4700
1524. .4690 .9360 •~~93fl .7960 .6860
3048, .9680 .0360 .8910 .8180 .7180

Pw TA RIVV F FOP POPUP
Mfl~) 1 W FA PO PJ I

TFPM A LT T W I T  A L T
15?. 105. 610. 1574.

306, .7110 (1 ,0000 0,0000 0,0000
61(1. .7080 .??10 0.0000 0.0000
1574. .1610 .1670 .1630 0,0000
3007. .100 (1 .1?l fl .1080 .0540

Pi T A B I V F roo popup
MDI) 1 WFAPON 2

Tr PM A p r  TW IT ALT
iS? . 305. 610. 140?.

1(15, .07 50 0 .000 ( 1  0.0000 0.0000
61(1. • 0~~9I) .0 180 0.0 000 0.0000
1402. .0170 .0120 .0050 0.0000

I?1Q?. .0170 .0 120 .0060 0 ,0000

Pw TAP LF FOP POPUP
— 

MDI) WFAPON I

F r~ PM All TWIT ALT
30S. 6 10, 1574 .

3(15, .0190 0 .0000 0 ,n000 0.0000
f~~fl . ,0400 .0570 0 .0000 0.0000

1574 . .0400 .0520 .0540 0 .00 00
3049. .0100 .0410 .044f) .0440

______________ 

_____________ 
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Pv TAB I.F roø POPUP
MOO I WEA PON 4

TERM ALT INTl ALT
1 62. 305, 610. 1574.

306. .111 0 0.0000 0.0000 0 ,0000
610. .2600 .3700 0.0000 0.0000
1574. .1240 .4340 .5840 0.0000
3048. .1190 .4490 .5990 .6630

Pk TARIF FOP POPUP
MDI) I WEA PON 5

1rPM ALT INTl AL T
1 62. 305. 610. 1524.

306. .0690 0,0000 0.0000 0.0000
610. .1000 .3680 0.0000 0.0000

1524. .3840 .4510 .6850 0.0000
3048. .1960 .4640 .6980 .7800

PK TABIF FOP n IVF
MCI) I W FAPON 1

ANGLE INIT A LT
105. 610. 1524. 3002.

15. .7130 .2080 .1630 .1000
46. .2110 .2080 .1630 .1000
6(1. .7110 .2080 .1630 .1000

V PK TABL F FOP I)IVF
MDI) I WE APON 7

ANG LE TW IT ALT
106. 610. 140?. 121~~2.

16. .0250 V .0180 .0120 .0120
46. .0250 .0180 .0120 .0120
60. •O 7Sfl .0180 .0120 .0120

Pw TARLF FOP DIVE
MDI) 1 W FA POW I

A NGLE INT l AL T
10S~ 610. 1524. 1048,

16. .0180 .04 00 .0400 .0300
46, .0180 .0400 .040 0 .0100
60, .0190 .0400 .0400 .0300

64
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Pv TA RI F FOP Df VF 
C

MDI) 1 WEAPON 4

ANGL E T W I T  ALT
1(15. 610. 1624. 1048.

1~~. .1 1) 0  .2600 .1240 .1190
45. . I 1 1~ • ?A00 .3240 .3390
60. • I 1 1 R  .?600 .1240 .1190

Pw TAPI r FOP - D T V F
MIlD I WF APDM S

A NGL F INT l ALT
illS. 610. 1524. 3048,

16 . .0680 .3000 .3840 .3960
46 , .0680 .1000 .3840 .3960 —

60 , .0680 .3000 .3840 .3960

Pt TAPIr rOo SW T W C ,  APOPIWI ) —

Mflfl ~ W FA POW I

A p T
157. .7000
3fl 6 ,
610. , 7 ( 1f l f l

PK TARI F rOo SW T NG AQOIIN r)
M
~~
) 1 W FAPON 2

A p T
16? . .1250

• 
V 306 . .1250

6 1( 1. .1750

Pw TARI F coo SWTN C, APOI tWI)
Mflfl 1 WFAPON •3

C
A~ T— 167. .077(1

305• .0770
610. .0770

Pk TA R L E FOP SW ING AQOUMO
M OD I WEAPON 4

Al I
362.
306. .6040
61(1. .8190

65
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~~IS PiG! IS AIuIT TLCA&~’
~~~2I ~~~jISII~~ TO ~~ JTCG/AS-76-S.002

Ps~ TARIF ro~ SW ING APOIJNI)
MOD 1 UFAPON 5

A l l
152. 0 . f l nOA
306. .1890
610 . .8010

Ps TAR LF FOP STPA TG HT AND LFVEL FL IGHT
MDI) 7 WEA PON 1

Ag T SPEED
10. 61. 91. 15?. 213.

16?. .4020 .4 500 .4330 .2920 .2000
306. .4920 .4500 .4330 .3080 .2260
61 0. .4670 .4330 .3830 .2920 .2170

1524 . .3830 .3250 .2670 .1750 .1080
300?. f l .0n00 0.0000 0.0000 0 .0000 0.0000

Pw TABLE FO~ STRAIG HT AWl ) LFVFL FLIGHT
MDI) 2 WEAPON ?

A LT SPEED
10. 61. 91. 162. 305.

16?. .4670 .2330 .1000 .0330 0.0000
306. .4500 .1830 .0830 .0330 0.0000
610, .4170 .133 0 .0500 .0170 0.0000

1402. 0.0n (10 0 .0000 0 .0000  0 .0000 0.0 0 0 0  - 

-

1219? . 0.0nf lf l  0 .0 0 0 0  0 .0 0 0 0  0.0000 0.0000

PK TARLF FOP STRATGWT AW l) LEVEL FLIGHT
MDI) 7 WF AP ON 3

A l l  SPFFD
10. 61. 91. 15?. 305.

16?. .4600 .?000 .1000 .0400 .0060
306. .6000 .?650 .1450 .0600 .0150
610, .6000 .2650 .1500 .0650 .0200
1574. .6(100 .2650 .1500 .0650 .0200
3049. .4600 .2000 .2550 .0400 .0100

PK TARIF FOP ST RAIGHT AND L EVEL FL IGHT
MO!) 7 WEAP ON 4

A P T  SPEED
- 

F 10. 61. 91, 15?. 213.
16?. 0 .0 00 0  0 .0000 0 .0000 0 .0000 0 .0000
305. .7910 .6040 .4460 .2480 .1350
61(1. .9430 .8190 .7220 .5540 .4190

1524 . .9760 .99 30 .8070 .6780 .5590
3048. .9970 .9040 .8 350 .7060 .5930
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~xs prni Is ~~~ Q~iI~IT! Y~~~ 1~~ I’!
V1~)M COPY 

F!~~US1~~ TO D~)C _.. .— V

• Pw TAPI r FOP STRAIGHT A ND l EVEL FLIGHT
MOO ~ WFAPOP4 S

A g T SPFFO
10, 6 1.  91.  152. 211.

162, 0 .0# i00  0.0000 0 .0000 0 .0000 0.0000
3fl6~ .2 ”0 f l  .1890 .1760 .1430 .1070
6 10. .0460 .8930 .9 190 .6410 .47Q0

1524 . .0690 .9360 .9930 .7960 .6860
3049, .0690 .936(1 .9910 .9)80 .7180

PK TAR I F FOP POPUP
MDI) 7 UFAPON 1

TFPM A l l  I’41I ALT
16? . 305. 610. 1574 .

306 , .7110 0.0000 0.0000 0.0000
6 1(1. .209(1 .2? 14) 0.0000 0 .0000

15?4 . .1610 .1670 .1630 0 .0000
300?. .1’~00 .1210 .1090 .0640

Pv TA RLF FOP POPUP
MA fl 7 W FA PON 2

1rPM A~ I TW I T A L T
157 . 305. 610. 1402.

306• .0760 0.0000 0 .0000 0 .0000
.018(1 0.00(10 0.0000

140?, .0170 .0120 .0060 0.0000
1210?. .0 12 0  .0170 .0050 0.0000

P~’ TARLF FOO POPUP
MDI) 2 UFAPON 1

TFRM A l l  T N T T  ALT
16?. 305. 6j0• 1574.

306. • 0 1 R U  f l . 0 0 f l 0  0 ,00 0 0 0.000(1
610. .0400 .05?O 0.0000 0.0000
1574. .0400 .0520 .0540 0.0000

• 3049. .0100 .041 (1 .0440 •044fl

P~ TA P Lr FOP POPUP
MDI) 7 WEAPON 4

TFPM A lV.l INTl ALT
15?. 105. 6 10 . 1524 .

106. .111 0 0.0000 0.00(10 0.0000
6 10 , .7600 .1700 0 .0000  0 .0000

1574. •174fl .4340 .5940 0.0000
3048 . .1190 .4490 .5000 .6630
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Pk TAB LE FOP POPUP
M OD P WEAPON S

TFPM ALT INTl AL T
162. 305. 610. 1524.

305. .0680 0.0000 0.0000 0 .0000
610. .1(100 .3680 0.0000 0.0000

1524 . .1940 .4510 .6850 0.0000
3048. .1960 .4640 .6980 .7800

PK IARLF FO” DIVE
MOD 2 WEAPON I

ANGL E INTl ALT
105. 610. 1524. 3002.

15. .2)30 .2080 .1630 .1000
45. .2130 .2080 .1630 .1000
60 , .2130 .2080 .1630 .1000

P1 TARLF FOP rITVF
MoD P WFAPON 7

ANGL E INIT AL T
306, 610 , 140?. 1719?,

36. .0750 .0190 .0120 .0120
46. .0750 .0190 .0120 .01?0
60. .0 750 .0180 .0120 .0120

Pk TAPIr FOP DIVE
MDI) 7 WFAPON 3 H

ANGLE T W I T  ALT
305. 610. 1524. 3048. V

16. .0390 .0400 .0400 .0300
46. .0180 .04 00 .0400 .0300

• 60, •03~ 0 .04 00 .0400 .0300

Pw TAR L F rOo !)IVF
MO!) 7 WEAPON 4

ANGLE INIT AL T
105. 610. 1524. 3048.

16. .1110 .260 0 .1240 .3390
46. .1110 .2600 .3240 .3390
60. .1 110 .?600 .3240 .3390

68
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mis PA~Z IS B~~T QUIIIIT! ~~LCTX~~~~
Pw I API F F OP DI VE j’pn~ COPY r~~~~~~uV.sa ~~~

)  TO ~~~~~C ~~~~~~~~~~~~~

MDI) 2 WF A P O N 6

ANGLE T W I T  AL T
106. 610. 1524. 3048.

16. .0680 .3000 .3840 .3960
45. .0690 .3000 .3840 .3960
60. .0690 .3 000 .1840 .3960

PK TAPI F FOP SWING AOOI IPJf)
MDI) P WEA PON 1

4,
A ( T

16?.
3(16, .70(10
A l A , •7n 0 0

PK TA RL F cOP cW T N r, APOLIM I)
MDI) P WE APON 7

A p T
)S 7 . .1250
306.
610 .

- — 
Pw TAPIr FOP SW1N ~, ADOtJ PJO
MDI) 2 W FAPO N 1

A l l
16?. .0270
306. .077(1
6 10 , . 0 77 0

Pw TAPIr FOP SW T NG APOIfr~ifl
$ MDI) P WEAPON 4

• A p T
16 2.
3(16, .6(140

£ 
61(1. .9190 -

1’
PK TARLF FOP SW ING AODIJWO
MD!) 2 W FAP ON 5

Ag I
167 . 0 .0(100
3(16, ~~~~~
610 . .9010
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a. a. —
ft

— 4  C 00  0 C C C 000 0 4 0 00  IaJ F
l~ C C C  AJ C C e 0.~ C C C 1~j -0 C C >

~- C C C O - IC C C -.0 0 0 0 0 0 0
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V _j . ~ , ~ ~ • ~ • .  . . . . . . . C..) 0— — — -V.. — ta.ja.
IA.

ft L*V.~I~j Z  Z
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0. U.
>Ia.

3 U.
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2
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JTCG/AS-76-S.002
V IBIS P.&GI IS ~~~? QWIiIT! PR&CTXCLPLZ

laOM COPY Pl.I~~ILS1f~~ ) TO 1~~~ 
~~~~~~~~~~~~_V

SCF P4AP IO PAP4 UFTFPS 9Y A / C  MOD V

AiC MDI) 0 TWRO ’PNO 01ST 19(1. INROUNI) TIME 0.
INPOIINI) SPFrfl 700 . TN9OIJNI) ALl 1700 .
POPIIO 1rPM A LT 4000.

- SFAPr~o 0 161 0. SFA-PCH T T M F 30.
SFAPf H SPFFO ?30~
O T VF ANrL F 10.
RF T TG T P1ST 0. RET TOT T IME 45.
RFT TGT SPFF() 200.
DUIRDIIND 0151 180 , O’J TRO U~1O TI ME 0.
OtJT 8fl(JNO SPFEI) 200 , (RJTROUNI) A LT 1700 .
l. O IT~~P D f S T  0 , IDITF’I TIME 170.
i O ITrP SPEFO 7(10.

A/C MDI) 1 TNFIOIIND 0151 190 , TNPOtJNfl T IME 0.
Tf l’-40 ’ INA SPrV FIV.) 200 . INPO1IWO A LT 1700.
POPUP TFPM A LT 4000 .
S FAP rN 0161 (1,. SFAPrM T IME 30.
SFA P rH SPFrI’) ?10,
I)IVF ANr4 F 10.
RE T T OT DT S T  0 . ~FT TOT T IME 45.
MFT TOT SPrrfl 200 ,
OIITRA UWn 01ST 190. () !JTROU’-ID T IUF fl~
Oh ITQOtJ’~rn SPEED 200. OIJTPOIJ’lf) ALT 1200.
IV O T T ~~~~~ 01ST 0, LO ITF O T IME 120.
LO T T F Q  SPFFD 700 .

A/C  MI)D 7 jN9fl h $P-U~ I)1~~T 190. IMROI IND TIME 0.
— V YNROIINI) SPFFI) ?00. TNROIIN(1 A LT 1?00 .

PDP(JO TV PM a p I  4000.
SFAPV’H r-TST 0, SEA PCVH TIME 30-

— 

- 
SFAPrI-4 SPEFI) 230.
rorvr A N c~LF 30,

- V. RET lOT 0151 0. RFT 161 TIME 46 .
RET TOT SPrrfl 200,
OgJT~ n()No 0151 190, OUTROtJ”I) TIME 0.
DIC TROUNI) SPFEI) P0n • OUTPDUP~JD ALT 1200.
( O T IFO 0161 0, LOT T FQ TIM E 120 .
p f lflrQ SPEFI) 700 .

EvENT I)cTrN~~F 7OWF S

V 7OCJr
IP4ROUNO 1

-: 
- Po P— tIP 2

SFA R CH 7
D I V E 2
SwI NG—AOOl IN’~ 7

Ci IMP TO N EY T PASS P
Ci IMP FOP O”T~ OIINI) 7
‘4EIWEFN T APGF T 1

OUTROUMI) 4
LOI TER 01vf 7
LO ITER 7

_ _ _ _ _ _ _ _ _ _  
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hl JTCG/AS-76-S002
mIS ?A~~ ~~~~ ~~

I. — DENOTES CALCULAT ED VA I UES)

NA N—ABORTED FIV. TOHT ST7F 3.90
* A/ C MOD UNSCAIFI) Su RV IVAL  PROBABILITY NO. A/C SURVIVING PER FL IGHT

0 .96706 3.38154
1 .88071 3.43281
2 .99319 3.48420

P1=1. ATT R IT ION SCAL ING MAY NOT BE VAL ID
EV ENT = SFAPCI4

PT=1. ATT R IT I ON SCAL ING MAY NOT BE VALID
FVE’uT = SFAPrH

P1=1. ATT RITION SCALING MAY NOT RE VALID
EVE~’l = SF APrH

MISST ON IPAD F—OFF MODEL

QASFLIPJF A IRCRAFT (MoI) 0)

STANDAR D F-4 MDI) .01 A T T P T T T O N  5 WEA PONS
V 

(* — DENOTES CALCIJLATFI) VA I V.(JES)

FLIGHT INFORMATION

INITIAL FLV IOWT ST7E INITIAL NO. OF PASSES PER A/C

4. 6

ND. OF AScIr,NFI) TA PGFTS NO. OF PASSES PEP TA RGET

3 TARGET PASSES

1 2

2 2

PPOR. OF P40 AROPT PROR . OF NO A/C GNE

.076 •95

PPD~~• OF A/C FINDING ASSIGNED TARGETS

T AR G E T PROP.

1 .95

2 .96

3 .95
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JTCG/AS-76-S-002 -

miS PAZ IS 3~~T
- 

. PROP , OF A/C LOCK—ON J~~3l~ ~~~~ 
p,5~1ISIi~ 1 TO D~O —

PASS

TARGE T 1 7 3 4 S
1 1. 00 1.00
7 1. 00 1 .00
3 1.00 1. 00

NO, OF A / C APOPTS * ND. OF PAS SFS flF L1V~ RED (A LL A /C )

.100 21 .0 1?

* ND, OF A/C  K IL I FD • NO. OF PASSES LOST ON A/ C K I L l  ED

.039 .120

* P4O• OF A/~ HOME SAr Fp v * ‘10. OF PASSES RPOIIOWT HOME

1.061 2.968

laO!) (1
* POORAR ILYT Y OF SURVIVAL PFP A,C

.99025

• PPORAB TLTTV OF cuJovpjA~ PEP A/C GIVEN f~1ON—A RoRT

.09000

- 

V — 
* PPORARIl YTV OF DAMA G E PEP A/C

- 
.07925

MA INTENANCE SUMMARY

• SOPTIF INFORMATION

uIo4cr I4FflIsL Ffl SCHEDULED

MMC.4/FH 16 .0 14.0

CfloC V .F~ CT . .75 .75

- DA ’~A4 r REPAIR A HOPT REPAIR V

600,0 0,0

I COMV .FAC t . .70 .11

I 73 -
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JTCG/AS-76-S.002

TIJDNAPOUNI) (CLOCK HOURS) - 

V

RF—A RM OF—FUEL ORE—FL IGHT IPISP. P0ST—F LTG HT INSP .

.50 .26 .25 .25

WA ITING TAXIING

10.00 .16

TOTAL DELAY TIME

11.41

PROR . flE ABORT * PROP . OF KIL L 
V

.026 .010

P F~’GTH OF SORT IF DAMAGE /KILL RAT IO

1.10 ‘IPS. 3.00

* SORTIE RATF PER A/C PER DAY 
- V

1.00

M0 0 0  

V

JOB SCAL ING FACTORS

NO, TA RGETS TO RE A TTACKFD=4 0000 ,0 -

LENGTH OF WA P= 30.0 DAYS 
-

NO. OASSF S REOUTPFO TO ATTACK TAR GE T= 2.00
INTTT A L FL IGHT ST 7F 4. -

* SDPTTE PA TF = 1 . O  SORTIES PER DAY
* PRORAR TIT TY OF SUPvIvTNG S0PTIE= .99025

• JOR SCAL ING OUTPUT J

* M AXI MUM NO . SORT IES AVA T LA R L E PEP A/C IN TW IO.0645
* FX P. NO. SORTIES A V A T (  ABLE PER A/C TN TW=25,9117 -
• EXP. ND. SORTIES COMPLETED PER A/C T N TW=?5.?659 -

• EXP . NO. TARGETS ATTACKED PER SORTIE=2.626
* EX P . ND . TARGETS ATTA CKED PEP A/C IN lW 68 ,06
* EX P . ND, DAMA GES PER a/C IN TW= .8794 -

* PRORABI L ITY OF A /C SU PVIV IN G wAR= .7449 --
• EX P. NO . A/C LOST TN 1W 149.95

• NUMBER OF A/C PEOUTREO TO 00 JOR= 587.70

* — DENDIES CALCULATED VAL ISES) - :

74
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JTCG/AS-76-S.002 IBIS P1.~~ IS B~~T QUALIT! P~Wf l(~LRLI
V 71~~~~ Xi’! ZLT~~ISli~~~ TO DDO 

~~~~~~~~~~~~

M ISS ION TRADE-OFF METHODO L OGY
• COST MODEL

M00 0

ANNUAI DISCDLR,l PATF= 0.00 PERCENT

ROTE rOST INPu TS

Y FAPS/MONIWS TO START OF PDTF 1/ 0

YFARS/UON TW S TO END OF PDTF 3/ 0 
—

V COST OF PDTF=% 0.00

ACOLJISITIO’’ COST TNPUTS

YFARS/ MONT HS TO S T A O T  OF ACOUISITION 2/ 6

YEARS /MON THS TO FN0 Or ACOtITSTTION= 5/ 0

NUMBER OF A IR C RAFT TN TOTA L FOPCF~~1400.

NUMBER OF ~TPCPA FT 10 OF MODTFTED 700,

PSIUMBF P OF AT PCPAFT TN WAR FOPCF= 597.70

COST Or M O flT F T CA T IO~I PER Aj PCPAF T =$  0 .00000

COST OF AGE/COST OF M OD IFTC 4T ION= .1000

COST OF SPAPES/COST OF MODTFICATION= .1000
V - 

PEACETIME OPFQATTI )N AND SUPPORT COST INPUTS

• Y EA RS/ MONT HS TO STAR T OF O.S 1/ 9

Y EARS/MONT HS TO END OF O.S~~13/ 9

ANNUA L O,S COST PEP Sflu ,A fl Rn N =~ 17 .49700

NUMRFQ OF AI RCRAFT PEP SOIIADRON= 24.

M00 0

WARTIME OPERAT ION AN I) SIIOPOPT rnSl YNPUTS

Y EARS/ MONT HS/ DAYS Tfl START OF W A R = 1 0 /  0/ 0

nURAT To ~u OF W A R TN DAY S= 30

rHANOF TN AN PJ(JA L 0.5 COST /ANNUAL PEACETIME 0.5 COSI= .5000

_ _  
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REPLACEMENT COST PEP A TR C PAF I K ILLED=S 4.00

CREWS p OST PEP AIRCRAFT KTLLED= .5800

COST PER AI RCRAFT OF CREW RE PLA CFMENT =~ .41130

• PROBAB IL ITY AN AIRC RAFT W ILL SURVIVE THE WA P= ,744~5

• EXPECTED DAMAGED SORTTFS FLOWN TN WAR PEP A IRC RAFT= .88

REPAIR COST PEP DAMAGED A T RCR A FT S .01840

• EXPECTED SORTIFS FLOWN IN WAR PER A IRCPAFT 25.91

• FXP ECTFD NUMBER OF WEAP ONS USED PER SOPIIE 5.2529

cOST PEP W FA PON=% .flnnl 9S

• POESENT VAL uE S——

~OTF COST=S 0.00
AC QU ISITION COST=S 0.00

OPERA T ION AND SUOPOQT COST=% 1~~?fl3.67
CHANGE I~I O.S COST FOR WAR S 678.29

TOTA L LIFE CYCL E CDSI S 10891.95

1* — DFNOTES CALC (JLAT EI) VALUES )

V 

A/C MODIFICATION NUMBER 1

VULNERABILI TY FACTOR = .Q OF BASELINE (MODI All = .9 X BASELINE A l l )

(‘ — DENOTES CA LCULA TED VA LUE S)

FLTGHT INFORMATION

INITIAL FLIGHT SI7E IN ITTA L NO. OF PASSES PER A/C

4. 6

V ND, OF ASSIGNED TAP I5FTS NO. OF PASSES PEP TARGET

3 TAP OFT PASSES

1 2

2 2

3 2
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~ 1IS PAZ IS B~~T qijJmT! R&CUCL~I1
IXKI O0~! P~~~1S~~~ TO WO ~~~~~—

PR OP , OF ‘ID ABORT PROR . OF P40 A/C GNE

.976 .96

PPOR , OF A/C FIND iNG ASSIGNFI) TARGETS

TARGET PROR ,

I .95 V.

7 .95

I .95

PPOR • OF A/C LOCK—ON

PASS

TAP O FT 1 2 3 4 5
1 J • fl 0 1.00
2 1.00 1.00
1 1. 00 1.00

NO , OF A/C A RO PT S • P40 , OF PASSES (W LTVFRED (ALL a/C)

.100 21.022

* ND. OF A /C Ki L l ED • NO , OF PASSES LOST ON A/C KILl ED

.036 .109

* NO. OF air HOME S~~FF IV V • ~U), OF PASSES BROUGuIT HOME

3.965 2.970

* PRO RARTI T T Y  OF SURVTVAL PEP A/C

• .99122

• PROBA BIl ITY OF SU°VIVAL PEP A/C GIVEN NON—APART

-~~ .99100 V

* P~ flp4Rfl yTy OF DAMAGE PER A/C -

.03077 4

____________ — — - — 
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JTcGIAS-76-S-002

MA IN TENANCE SUMMARY 
- -

SORT IE INFORMATION
II~~~~~ ~~~~ 

V

UNSCHF DLII. ED SCHEDULED

P4MM/rH 16 .0 14 , 0

Ct)PJV.FACT . .75 .26

DAMAGE PFPAIR ABORT REPAIR

MUM /TASK 600 ,0 0.0 V. 1

CONV ,F ACT. .20 .33

T(IPNAPOIJPJP) (CLOCK HOURS)

RE—ARM RE—FUEl PPF—FLIGHT INSP. POST—FLTGHT IPJSP.

.50 .25 .25 .25

WA ITI NG TAXIING

10 .00 .16

- TOTAL DELAY TIME

11.41

PROP. OF AROPT * PROP . OF KILL

V 
~~~~~~~ .009 

V.

I FPJGTH OF SORTIE DAMAGE/KILL PATTO

1.10 ‘4R S~ 3.44

flF~ TA MMH )

UNSCHEDu l ED 0 .0
SCHEDUl ED (1.0
DAMAGE REPAIR 0.0
AR OR T PFPAIP 0 .0

* SORTIE PATE PEP A/C PEP DAY

h00

78
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JTCG/AS-76-S-002 V.

~~IS FAGS IS ft~~T QtThI~~~ PMCflCA~L1
PROM X~~! 7tfl~lilSH~

) TO VI)C _—

MOD 1
JAR SCALING FACTO RS

P10, TARGETS TO OF ATTACKED 40000.0
LENGTH flE WAP= 10 ,0 DAYS
NO, PASSES PFQU’PFD TA ATTA CK TARC,FT= 2.00
IN IT IA l  FL IGHT S 17F= 4.

• SORT IE PAT E= 1. nO SO RTI ES PER DAY
• PRORA B IL f lY  OF SURV IVIN G SORT IE= .991??

JA R SCALING OUTPu T

* M &XTMUM NO , SOQIT ES AVAILA BLE PEP A/C IN 1W ?9 .9??0
• F X P . NA , SOPTIES AV A TLA PL F PEP A/C TN TW 26.1957
* EYD . NO, SORTIES COMPl ETED PEP A/C IN TW=?5.6110
* FXO . Mr., T AR~ FTc ATTAC K ED PEP SOPTIF=2.679
* E X O . NO , TA QC, FTS A T T A C K E r )  PEP A/C IN TW 69,81
* EX P , NO. DA MAGE S PER A ,’C IN Tw= .9044
* PP D P A F IT LT T Y  OF A/ (’ SUQVIVIN G WA R= .769?
* FX P . No. A/C LOST TN T W= 114.76

* NUMBER OF A/C PEOIIIRFO TO DO JOR= 591.30

— DENOTES CA ICULA TFO V A1 I)FSI

MTS5TO~J TRADE—OFF METHODOLOGY
COST MODEL

ANNUA l DISCOu NT PATE= 0,00 PERCENT

RO TE COST INPUTS

YFAPS/MO~.STHS TO START OF PDTF= 1/ 0

YEARS/MONTHS TO END OF PDTF 3, ()

COST (iF DOTF= 10.00
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V JTCG/A&76-S.002

IBIS PAZ IS )~~T QUAIiIT! tIOS~1~~
*0K Cci’! ~~~~~~~~ I’O WC ... ~~~~-

AC QUISITION COST INPUTS

Y EARS/ MONTHS TO START OF ACOIJ ISIT IO N= 2/ 6

YEARS/ MONT HS TO FNII OF ACO(JISIIION 5/ 0

NUMBER OF A IRCRAFT TN TOTAL FOPCE T400.

NUMBE R OF A IRCRAFT TO RE MODIFTEO 700.

NUMBER OF A IRCRAFT TN WA R FORCF = 581.30

COST OF MODIFICATION PER ATPCPAET=S .20000

COST OF AGE/COST OF M(IDIFIcAT ION .1000

COST OF SP ARES/COST Of M OD TFTCaT ION= .1000

PEACETIME OPERATION AND SUPOOPT COST INPUTS

YEARS/MO NTHS TO START OF O.S= 3/ 9

YEARS/MONTHS TO END OF O.S=13/ 9

ANNUAl. fl.S COST PER SQ%uAOPON=% 17.49200

NUMBER OF A IRCRAFT PEP SOUAORON= 24.

MOD I
~V. VV~

WARTI ME OPERATION AND SupPORT COST INPUTS

YEARS/M ON THS/flAYS lfl START OF WA P 1O/ 0/ 0

DURATION OF WAR TN DAY S 30

CHANGE IPI ANNUAL 0.S COST/ANNUAL PEACETIME 0.5 COST .500(

REPLACEMEN T COST PER AI RC RAFT K ILLED S 4.00

CREWS LOST PFP A IR C RAFT KTL LFD = .5900

COST PEP AIRCRAFT (IF CREW REPLAC EMENT S .41130

• PRORARTLTTY AN AIRCRAFT WILL Su RVIVE THE WAR .76817

* FXPECTFO DAMAGED SORTTFS FLOWN IN WAR PER AIPCRAFT= .90
V 

REPAIR COST PER DAMAG F f~ A IPCRAET % .019 40
)
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JTCG/AS-76-S-002 V V

IBIS PAZ IS B~~T
FROM ~~~~~Y FURNISHED TO DDC

• FXPECTFD SORTIES FLOW~I IN WAR PER A TPCPAFT= 76 ,19

• EXPECTED NUMBER ~F WEA PO NS USED PER SOPTTE= 5,7556

COST PER WFAPON=~ .000195

* PRESENT V A L U ES——

QDTF COST=S 10.00
ACQUISITION CDSl=~ 169.00

OPEPATTON AND SUPPORT COST=S 10?03.67
V 

CHAN GF IN O.S COS.T FAR W AR=c 
— 

613.87

TOTAL LIFE CYCLE COST~~ 

- 

10095.54

— DFP4OTES CALCIJLATEr. VAt liES)

cl i p— MOES

V A / CA K 6 ,7500 ( 1 0 0 — V A ) / P L =  .0750

Ii I~ 13 14

MDI) 1 .045 hOSO 0.000 0.000

V. V V 

DELTA PL=n,n, X I4 =DE LTA VA

A/C MODIFICATION Nu MBER 7

• VU L NEPABI LTTY FACTOR = ,9 OF PAS~ LINF (MOD? AlT = .9 K BASFLTN F All)

— DFP.~OlEs CALC IJLA TFO VA IIWS ) —

FLT G HT INFORMATION

INITIAL FLIGHT ST7 F I N T T I A L  NO. OF PASSES ~FP A/C

4. F.

81
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IBIs PAZ 15 ~~~~ ~~~~~ ~~~~~~~~~~~~~~ JTCG/AS-76-S..002 
V

*0M OQi’! I1~~~TS11~~ TO D~C —

ND. OF A SSIGNED TARGETS NO. OF PASSES PEP TARGET

3 TARGET PASSES

1 2

2 7
V. -~~ -

PROP , OF NO A BORT PROP. OF NO A/C GNE

.976 .95

PROR . OF A/C FIND TNG ASSIGN ED TARGETS

TARGFT PROP .

1 .95

C

3 .95
PROP . OF A/C LOCK—ON

PASS

TARGET 1 2 3 4 5
I 1.00 1.00
2 1.00 1.00
1 I.nO 1.00

NO, OF A/C ABORTS • NO. OF PASSES DELIVERED ( ALL A / C)

.1 00 21,033

• NO, OF A/C KILLED * NO. OF PASSES LOST ON A/C KILLED

.031 .096

• NO. OF A /C HOME SAFELY * NO. OF PASSES BROUGHT HOMF
• 

1. 969 2.971

MOD ?
* PPO RA PILTTY OF SURVIVAL PER A/C

.99220 
•~ V. -

* PROBAB ILI TY OF SU RVIVA L PFP A/C GIVEN NON—ABORT 
—

.99?00

• PPORA P TL T TY OF DAMAGE PER A/C 
V 4

.03170

V 
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JTCG/AS-76-S 002 -
ISIS PAZ IS B~~T QWI4IT! PR&CTICABIJ
PROM OQuF! F~~~~~ IS1~~~V TO DDC ~~~~~~~-

M A INTENANCE SUMMAPY

SORTIE INFORMATION

UNSCH FDIJ ( Fl) SCHEDULED

MMW / F$4 1 • fl 14 .0

CONV . EAC T . ,~~5 .75

DAMA G E REPA IR A BORT PFPAIP

MUM/ TAS K 600, 0 0,0

CONV .F ACT. .70 .11

TUONAPOUNI) (CLOCK HOURS) 
—

p r—A RM RE—FUEL PRE-FL IGHT INSP. POST—FL IG HT IPISP .

.50 .25 .25 .25

waT TTNr~ TAXIING

10 ,00 .16

TOTA L DELAY TIME

11.41

PRO R. OF ABORT • PROP. OF KILL

V . ‘)?5 .009 —

V 

I FPJGTH OF SORTIE DAMAGE/KILL RATIO

1 . 1 0  wPS , 4,00

DEl TA U M H

V 

UNSCHEDuLED 0•0

• SCHEDULED 0 .0
DA MAGE PEPATP 0 ,0
ARORT REPA IR 0 .0

• SOPTT ~ PATF PEP A/C PEP r )AY

.99
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JTCG/AS-76-S.002

U pp~~~

MOO 2
JOB SCA LT NG FACTO RS

NO, TA RGETS TO RF ATTAC K ED 40000.0
LF’~Ir~TH OF WA P 10,0 DAYS
NA, DASSFS REQUIRED TO ATTA CK TAPGFT= 2.00
INITIAl FLIG HT SI7F 4 .

• SORTIE PATE ,oQ SORTIES PER DAY

V 
* PROBAB ILITY OF SUPVIVTNG SORTIE .99220

JOB SCA L TNC, OUTPUT

a MAXIMUM NO. SORTIES AVAILABLE PEP A/ C IN TW=29 .7909
• FX P .  NO. SORTIES AVAILABLE  PER A/C IN TW=26.4592
• EXP . ND , SORTIES COMPLETED PER A/C IN TW=25 .7977
• E X P .  NO, TARGETS ATTACKED PER SOPTIE 2,629
• EXP. NA , TARGETS ATTACKED PEP A/C IN TW 69,56
a EKP . ND. DAMAG ES PEP A/C IN TW .9291
• PPO RAB T LTT Y (iF A /C SURVIVING WA R = .7920
• EXP . ND . A/C LOST TN TW 119.61 

V

— * NUMBER OF A/C REQUIRED TO DO JOB= 575.00

(a — DENOTES CALCULATED VAL UES) 
V

M T S S TO PJ  TRAD E—OFF METHO DOLOGY
COST MODEL

‘400 2

ANNUA l DISCOUNT PA T F= 0,00 P~ P CfNT

RDTF COST T P4PIITS

YEARS/ MONTHS TO START OF POTE 1/ 0

Y EARS/MONT HS TO END OF PDTF= 3/ 0

COST OF PDTF S 10 ,00

84
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V JTCG/AS-76-S-002 -

ISIS PA0~E IS B~~T QtiATItT!PRACfl~ABLZ
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

-
• AC QUISITION COST INPUTS

YEARS/ MO NTHS TO ST ART OF A CQU IS IT IO N= 2/ 6

V 
Y EARS/MONT HS TO END OF A C Q I J I ST T I O N  5/ 0

NUMBE R OF AIRCRAFT TN TOTAIV. FORCF 1400.

NUMBER OF AIRCRAFT TO RE UODTFTED= 700,

V NUMBER OF t~TPCPAFT IN WAR FOPCF= 576,00

COST OF MOn~ F1CAT~ (iP~j PEP AIRCR AFT % .70000

COST OF A GE/ COST OF M OD TF T C A T IOP9 =  .1000

CO ST OF SPA PFS/COST OF MOf lTFI CA T IO N .1000

PEACETIME OPERAT ION AN!) SU000PT COST INPUTS

- Y EARS/MO NTHS TO ST ART OF O.S= 1/ ~~ V

Y EARS/MONT HS TO END OF 0 .5=13/  9

A NNUAL (1.5 COST PEP SQIIAflPON~~ 17 .49?00

NUMBER OF AI RCR AFT PEP SQ(JADRON= 76.

V 
MOD ?

WAR TIME OPFPAT !ON AND SI IOPOPT COST INP(JTS

V Y EA RS/MONT HS/ DAYS TO START OF W AP 10/ 0/ 0

OURAT IAN OF WAP IN DA Y S= 10

CHANGE IN ANN(JA L O.S COST/ANNUAL PEACETIME 0.5 COST .5000

PFPLACFMFNT COST PEP ATPCPAFT KILLED=% 4.00

- • CREWS LOST PEP A IRC RA FT KTLL EO= .5900

COST PEP A IRCRAFT OF CPFW PEPLACF MENT=$ .41130

• PROBAPTI TTY AN AIR CRAFT WTLL SURVIVE THE WAR= .791Q9

• EXPECTED DAMAGFI) SO°TTFS FLOWN IN WAR PER ATPCPAFT .93

REPAI R COST PER DAMAGED AT PCPA FT~~ .01940

• EXPECTED SORTIES FLOWN IN WAR PER A IPC PA FT 76 ,46

* EXPECTED NIJMREP DE WEAPONS USED PER SOPTIE 5.7691

COST ~FP W EA P O N S  .O0o lQc

85 

~~~~~~~~ V ~~~~~ - ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _  
-~~~~~

- 

JTCG/A&76-S-002 V

-

~ 

*PRESENT VALUES--

- RDTE COST=$ 10.00
- 

ACQUISITION COST~$ 168.00
- OPERATION AND SUPPORT C0ST~$ 

10203.67
CHANGE IN 0+5 COST FOR WAR’ $ 549.65

TOTAL LIFE CYCLE COST~$ 10931.31

- 

- DENOTES CALCULATE D VALUES)

SUBMOES

VA/CAK= 6.2500 (I0O-VA)/PL .0250

- 11 12 13 14

- MOD2 .840 1.050 0.000 0.000

DELTA PL O.O , X14=OELTA VA

86
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Appendix C

FORTRAN PROGR AM LISTING FOR MTOM
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JTCGIAS.76-S-002

PROG RAM MTOM( INPUT ,OUTPU T ,TAP E5a INPUT,TA PEb .OUT PUT )
COM MON/JO8/B ETA ( 10 ,10,5), EXRA,FSR,NA C ,NMOO ,P1.OC( 10 ,tO), PNAVA PAABR ,

SPSAI,RDK,RDKUSE,R wA ,S R,S RT PA C ,TW ,X IFS ,X NT , IROI (
COM MON/PASS/AC H, A CK ,MOD i PD, PH, PKBASE , PKMO D, Pt. , PS, PSNA
DIM!NSION A ( S )  V

CALL J OBI N
CA LL MIODIN
CALl . M TOW
CA LL 11100
00 10 MO0~ 1,NAC
IF(M00.GT.1. ) GO 10 5
W RITE(6 , 1000)

1000 FORMA I(* 1* ,20X, * MI5S ION IRADE .OFF MOOE L III/ / /2 5X , * BASEL INE A! * Cg APT *
1,10X ,7 M(MOD 0 )/ I )
00 10 7

5 11 .1100—i
WRITE(6,i001) II

1001 FDRMAT (Si*,20X,*A/C MODIFICATION NUMBER Sill/I)
7 CALL MTDSIN(A )

WR!TE (6,LO02) A
1002 FORMAT (SAjO//5X,31H(* — DENOTES CALCULATED VALUES),

1 //25x,1SHFLIGHT INFORMATION )
CALL MTOP
CALL 11105
CALl. MIOF
CA LL MTOC (MOD)
CALL SUBMOE

10 CONTINUE
STOP
END

SUBROUTINE JOBIN
COMMON/JOB /BETA (1 .0,i0,5),EXBA,FSR,NAC,NMOD,PLOCUO,10),PNAV,PRABR,

*PSAS,RDK,ROKU5E,RW4,SR,SRTPAC,TW,XIFS,XNT,IRDK 
V.J

COMMON /WEA PON/IPASS (iO),IPASI (10),IV (L0),IWC1O,i0),PBHUO),PLBASE,
*QNST,VABASE,WS’4 (lO),WPNPAS (lO),WPNSORUO),WPNIGTUO),WRKT
REAO (5,1000) NMOD

1000 FORMA I (!10)
READ (5,lOOj) X !FS,TW,XNT,RDuc,WRKT

1001 F D R M A T ( 3 ( F 10 .2 9 5 X ) )
READ (5,1002) PNAV ,PRABR,1144X,JMAX

1002 FORMAT (2(F10.3,SX),2( 110a 5X )
REAO (5,1003) VABASE ,PLBASE ,IRDP (

• 1003 FORMAT (F10 .2,5X,Fl0.2,5X,I1)
NAC aNMODa1
00 ZO 1400.IsNAC
READ (S,1004) WPNPAS(MQD),WPNTGTCMOO ),WPNSQR (MOD)

1006 FORMAT(2(Fi0.0,SX)aF1O.0)
READ (5, 1005) (PLOC (MOD, I ),i•i, IMAX )

1005 FORMATUO (F7 ,3,1X))
DO 10 !s1,IMAX
READ (5,i005) (B(rA (MOO,j,J),Ja~ ,JMAX )

10 CONTINUE
20 CONT INUE

RETURN
END
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JTCG/AS-76-S-002

SUBROUTINE MTODIN
LOGICAL . OPT
COMMO N/J o s /BET A ( 10 , l 0 ,5 , , EX BA ,FS* ,NAC , NMoo,P t .o e c l o ,10 ) ,P NAV . PRA BR ,

* PSA I , R DK , RDKUSE , RWA ,SR ,SR TP AC ,TW ,X Z PS ,XN T, I RD K
CDMMON/W EA PDN/ IPA SS( 10), IPAST ( 10). IV (  10), IW I 10, 10),PBH( lO) ,PLBASE,

S Q N ST ,V A B A S E ,W B H ( 1 0 ) ,W P N P A S ( 1 0 ) , W P N S O R ( 1 0 ) ,W P N T G T C I O ) , W R K T
C O M M O N / S T L E V / N S P S L ( 5 ) , NA L S L C 5 ) , S P S L ( 5 , 5 ) , A L S US , 5 ) , R K S L t S O , 3 , 5 )
CO MMO N/ P DP UP/ NA I PUCS) , NAT PU(5 ) ,A IPU(5 ,5 ) ,AT PU(5 ,5 ) ,R KPU (5 0 ,5 , 5 )
COMMON/ DIVE/NA IDI  (5) ,NANOI (5) ,A !DI(5 ,5) ,A ND!(5,5) ,RKDI(50 .5,S)
COMM O N/SWI NG/ NA LSA ( 5 ) ,ALSA (5 ,5 ) ,R KSA (5 0 ,5 I
COMMON/ SCENA R/ D3(1O), 13( 10) ,SP3( 10) ,A L)C 10)eAT4(1 O), D4 3( 10),

1 T 4 S (j 0 ) ,S D4 5 C 10 ) ,A N S (  i0) , D)- ( 10) , 17( 1O),SP7CIO), DI( 1O) ,TS(  10),
2 S P$ ( 1O) ,A L8C iO) ,D95 ( i0) ,T 95U0) ,S P~ 5(l 0)
COMMON/DEFEN/ NWEPS,DEN (4,5),S ( 10,4,5),ND3,N04,ND4S,NDS,NDb,

1 NDêS,N067,ND7,NDS,ND9,N095,ND1O
COMMON/ATTR/OPT,ATT,GAMMA (4
DATA NSPSL,NALSL,NAIPU,NATPU,NA !DI,NANDI,NALSA / 35*0/
DATA $/Z00*1.I
DATA RK $L,RKPUiRKD),RKSA / 4000*0.1
NAC • NMOD .1
READ 100, NWEPS
READ 100, NSPSL, NALSL
READ 100, NAIPU. NAIPU
READ 100, NA IDIs NANDI
READ 100, NALSA

200 READ 100, j WEP
IF ( JWIP .E Q. 0) 00 TO 201
KNAX • NSPSL (JWEP)
READ 102, (SPSL (JWEPs K),K.1,KMAX)
LMAX . NALSL (JWEP )
DO 1 L.1,LMAX
READ 102. ALSL (JWEP,L ), (RKSL (JWEP,L,K) ..KuI,KMAXI

1 CONTINUE
00 10 200

201 READ 100, JWEP
V. IF( JW EP .EQ. 0) GO TO 202

KMAX NA I PU (JWEP )
READ 102, (A I PU (JWE P ,  K) ,Ks 1,KMAX )
LMAX ’ NA TPU ( JWEP )
DO 2 L .1,LMAX

— READ 102, ATPU (JWEP ,L) , ( RKPU (JW EP ,L,K) , K . 1, KMAX )
2 CONT INU E

GO TO 2O1
202 READ 100, j WEP

IF( JWEP .EQ. 0) GO TO 203
KM A X •
READ 102. (AIDI (JWEP,K )aK—l, KMAX )
LMAX • NANDI (JWEP )
DO 3 L .1,LMAX
READ 102. ANDI (JWEP ,L ).(RKDUJWEP,L,K),Kul,KMAX)

3 CONT INUE
G0 T0 202

203 READ 100, JWEP
IFI JWEP ‘E Q. 0) GO TO 204
1(116* • P4ALSA (JWEP)
DO 6 K.t,KMAX
READ 102, A L S A C J W E P , K ) , R K S A ( J W E P , K )  V

V. 89
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4 CONTI NUE
G0 T0 203

204 DO 5 J.1,NWEPS
KMAX •
IF C KNAX .EQ. 0) GO TO 230
LMAX •
00 6
DO A L.1,LMAX
DO A !.2,NAC
IA •

6
230 KNAX • NAIDI (J)

IF C KMAX .EQ, 0) GO TO 231
LMAX • I4A T PU(J )
DO 7 K.1,KMAX
DO 7 L.1,LMAX V

DO 7 I.2,NAC
IA • (I—1)*NWEPS+J

7 RKPUCIA ,L ,K )~ RKPU (J,L,K )
231 KMAX •

IF C 1(116* .EQ. 0) GO TO 232
1.114* • NAND I(J )
DO $ K.1,KMAX
DO B L— 1,LMAX
DO S I.2,NAC
IA • ( I — i ) * N W E P S + J

B RKDI (IA,L,K)~~RKDI (J,L,K )232 1(116* • NA LSA ( J )
IF C KMAX .EQ. 0) GD TO 5
DO 9 K•1 ,KMAX
DO 9 1.2,NAC
IA • (I—t )*NWEPS+J

9
5 CONTINUE

210 READ 100, 14C JWE P
IF C I A C  •EQ. 0) GO 10 211
1(114* • NSPSL (JWEP)

V 1.114* • NAL SL (JW EP ) )
— V READ 102, C SPSL (JWEP ,K),K .1,KMAX)

IA • (IAC—1 )*NWEPS+JWEP
DO 10 LU1,LMAX
READ 102. A LSL (JW EP ,L) , IRKS L( IA , L ,K) , K . l ,KMAX )

10 CONTINUE
GO TO 210

211 READ 100, IAC ,JWEP
IF C I A C  ,EQ. 0) GO TO 212
KMAX • N A I P U ( J W E P )
LMAX • NATPU (JwEP)
IA • (IAC—1 )*NWEP S+JWEP
READ 102, (AIPU(JWEP,K),K ~~1,KMAX )
DO 11 LS1sLMAX
READ 102, A T P U ( J W E P , L ) s ( R K P u ( IA , L , K ) , K . L e K M A X )

11 CONTINUE
GO TO 211

212 READ 100, IAC .JWEP
IF ( IA C  .EQ. 0) GO TO 213

V KMA X • NAID I(JWEP )

90
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LMAX • NAN OI CJW EP )
IA • (IAC—L )*NWEPS •JWEP
READ 102, (AIDI (JWEP,K),Kal,KMAX )
DO 12 ~.~~i,LMAXREAD 102, ANDI (JWEP,L),CRKD !(IA,L ,K),K.1,KMAX)

12 CONTI NUE
GO TO 212

213 READ 100, IAC ,JWEP
)F C IAC •EQ. 0) GO 10 214
KMA* • NA L S A C J W E P )
IA • ( IA—1 ) * NWEPS+ J
00 13 K.1,KMAX
READ 102, ALSAC JWEP,K ),RKSA (IA ,K)

13 CONTINUE
G0 T0 213

214 READ 102, 03( t ) ,T 3 (  t ) , S P3 (  L) ,A 13( 1) ,A T 4U ) ,D45 (j ) ,T4S C 1) ,5 P63 ( 1) ,
1 4N5 C 1 ’ 07( 1 ) , T 7 ( 1 ) , S P 7 ( 1 ) , D B (  1 ) , T b ( 1 ) , S P B C 1 ) , A L S C I ) ,
2 095 ( 1) ,T 95 ( 1) ,SP9 SC 1)

DO 21 !•2s NAC
D3( I )•D3( 1)
13 C 1 ) . T 3 ( L )
SP3( I ).SP3( 1)
4131) ) .A L3C 1)

1)
04 5( 1 ).045( 1)
T 4 S C ! ) s 1 4 5 (  1)
5945(1) a5P45( 1)
A N 5 ( I ) u A N 5 C I )
071 I) uD7( 1)
T711 )—T7(1)
S P7 C I ) . 5 p 7 ( 1 )
051 I) uD$( 1)
15(1 .10(1)

V SPS (I).SP$’i)
A LS ( I ) . ALS ( 1)
D95 ( I ) .0 95 ( 1 )  V

T95 (I).T95C1)
• SP9SCI).S993 (1)

V 21 CONTINUE
220 READ 100,1

IF (I.E0.0) GO TO 221
READ 102, D3( !  1.13(1 ) ,SP3( !  ) ,A L3 (  I ),AT 6 ( I 1,0451! 1,145(1 ),SP45 ( I),

1, ANS (I),07 (Ij,T7C1 ),SP7C I),08CI),T$C1),SPS (1 ) ,A LBU )sD9511) .
2T93( I ),SP95( I)
GO TO 220

221 DO 20 1.1,4
V. READ 102, CDEN(I,J),J.1,NWEPS )

20 CONTINUE
READ 100. N03,N04,ND45,NDS, ND6, ND6S, NDbI, N07. NOB, ND9,N095
READ 115, OPT, AlT, GAMMA

222 READ 106, XAC , JOEF, KWEP, 5*
I F I  IAC s EQ.  0)  GO TO 223
I(!AC,JOEF,KWEP) • BX
GO TO 222

223 DO 31 !.1iNAC
00 32 J.1,NWEPS
1(116* • NS P S L C J )

V. 
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IF (KMAX sE Q. 0) GO TO 32

PRINT 120k M,J,CSPSL(J,K),K.1,KMAX)
LMAX • NALSL (J)
IA • (I—1)*NWEPS+J
DO 33 L.1.LMAX
PRINT 124# ALSL (J,I.),(RKSL (IA,L,K),K~ 1,KNAX )33 CONTI NUE

32 CONTINUE
DO 34 J.1,NWEPS
KNAX • NAIPU (J)
IF ~(MAX sEQ. 0) GO TO 34
LMAX • NATPU (J)
IA (I—i) *NWEPS~ J
M 1 1
PRINT 121, MsJ, (A !PU(JaK)sKal,KMAX )
00 35 L.1,LMAX
PRINT 124, ATPU (J,L),(RKPU (IA,LeK)sK•1,KMIX )

35 CONTINUE
34 CONTINUE

DO 36 Jul,NWEPS
(MAX • P1*101(J)
LMAX • NANDI (J)
IF (KMAX sEQ. 0) GO TO 36
IA • (I—1)*NWEPS+J
M~ I—1
PRINT 122a M,J, (AIDI (JaK),K.1,KMAX)
DO 3.7 1 •1,LMAX
PRINT 124, AND I(J,L)s C RKDI(IA,L,K),K .1,KMAX )

37 CONTINUE
36 CONTINUE

DO 3$ Jut,P4WEPS
KMA X - NALSA (J)
IF (KMAX .EQ. 0) GO TO 3$
IA • (I—1)*NWEPS+J
M~ I—1.
PRINT 123, M,J
00 39 K.1’KMAX
PRINT 124, ALSA (J,K),RK$A( !A,K)

39 CONTINuE
3$ CONTI NUE
31 CONTINUE

PRINT 132
DO 41 I•1’4
PRINT 130’ I~ (DE NCIsJ)aJ .1,NWEPS)
00 42 Ju),P4AC
N•J—1
PRINT 131’ N, CB (J,I,K)~ K.1,NWEPS)42 CONTINUE

41 CONTINUE
PRINT 1$5

1.5 FORMAT (//1X,94I4NOTE~ 0—FACTOR • .002 TIMES WEAPON EFFECT IVE RANG -
~~

1E (METERS) TIMES WEAPON DENSITY (OlY/SO. KM)
PRINT 133, OPT,ATT, GAMMA
PRINT 133
DO 43 T.t,NAC
N—I — i
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pRINTI34,M,D3(1),T3(I),5p3(!),AL3 (!),AT4 (1).045(I),t45(f),SP45C!),
1 AN5 ( I ),D7( I ),T7( I ),$P7( I ),DB( I ),T6(I ) , SP I (  I ),AtI ( I ),095( I )e
2 r 9 3 ( I ) , s p 9 5 ( I )

45 CONTINUE
PR INT 136, N03, N04,N045j NDS, N06a ND6S, NDb7, ND?i NOB, N09. N095
RETURN

100 FORMAT (2014)
102 FORMAT (5X, 9F8.0)
115 FORMAT (Li, SF8.4)
106 FORMAT (3I4~ F8.4 )
134 FORMAT 3x,*A/C MOO*, !4,Sx,*INBOUND DIST*,P12.O,SX,*INBOUND*,

1 * TIME*,F12.0,/,21x,*INBOUND 5pEED*,F1~ ,0,5X,*IN~OljN~ ALT*,F13.0,
2/,Z1X,*POPUP TERM ALT*,F10.o, /,Z1X,*SEARC H DIS1’S,F13.0,5X,*SEARCM*
3~5 TIMES,F13.0, /,21X,*SEARCH SPEED*,F12.0, /,21X,*D!vE ANGLES,
4 F14.0,/,21X,*BET TOT D!STS,F12.0,SX,*BET TOT Y!ME*,F12.0,/,21X,
5*BET TOT SPEED*,F 11.O,/,ZIX,*OUTBOtJND 0!ST*,F11.0,5x,SOUTBOUND*,
6 * TIMES, F11.O,/,21X,*OUTB OIJND SP EED * ,F 1O. 0,SX, *OUTB QUND AL l*,
7 F12.O,/,21X, *LO !TER DISTS, F13.O,SX,SLOITER T IMES, F13.0,/,21X,
$ *LOI TER SPEEDS, F12.0,//)

132 FORMAT (///SX,7BHWEAPON DENSITY FACTORS AND VU LNE RAB ILITY FRACTION
15 BY ZONE, A/C MOD AND WEAP ON/
2 13X, *ZONE*, ox, *MOD *~ 5X, *WEAPON*, IX, *1*. Ix, *2*, ex, *3*, IX,
3 8X,*5*)

136 FORMAT ( I / I,  5X,*EVENT DEFENSE ZONES*,//,ZSX,SZONE*,/,
1 5X,*INBOUND*, lax, 14, / ,5x ,* pOP— UPS, 14X,!4,/,SX,SSEARC H*, 14X, 14,
2 /,SX, *DIVE*,16X, 14,/,5X,*SWI NG AROUND*,eX,14,/,5X,
3 *CLIMB .TO NEXT PASS*, 2Xs!4, /,SX,*CL!MB FOR DUTBQUNDS,ZX,14,/,
4 5X,*BETWEE N TARGE T*,6X,14,,,SX,*OIJTBOUND*,IZX,14,/,5X,
5 *~~~7~ R DIVE*,9X,14,/,SX,*LOITERS,14X,!4)

135 FORMAT I//i, SX,*SCENAR!O PARAMETERS BY A/C MOD*,///)
130 FORMAT (1X,8HD—FAC TOR,4x,I4,20X,3F9.4)
131 FORMAT 17X,13HVIJLN FRACTION,ZX,14,11X,5P9.4)
120 FORMAT (///SX,32NPK TABL ,E FOR STRAIGHT AND LEVEL a

1 *PLI GHT*,/,5X,*MODS,14,SX,*WEAPONS,14,//,SX,*ALT*,26X,*SPEED*,/,
2 19X, SF9.0)

124 FORMAT (5X,F9.O,Sx,5F9.4)
121 FORMAT (///SX,1BHP)( T A B L E  FOR POPUP/SX,3HMOD,14,5X,

1 *WEA PONS,14,//, U, *TERM ALT*, ZOX, *!NIT ALT*,/,19x, SF9.0)
122 FORMAT (///SX,17HPK TABLE FOR DIVE/SX,3MMOD,14,5X,

1*WEAPON*, 14,//,5X,*ANGLES,23X,*!N1T ALTS,/,19X,5F9,0)
123 FORMAT (///SX,2SHP)( TABLE FOR SWING AROUND/U,

1*MOD* ,14,5x ,*W EA PON*,14 ,// ,5X ,*A LT*)
133 FORMAT ( / / / , 5 X , *A T T R I T I O N  OPTION u *,L 1,5X,*BAS ELINE A/C ATTRI T ION

t*,F8.4, //,bBX,*1*,7x,*2*,7X,*3*,7X,*4*, /5x, SZONE WE IGHTING*,
2 44X ,4 F8, 4)

END

SUBRO UTI NE MT OW
COMMO N/JOB/BETA (1O,t0,5),EXBA ,FSR,NAC,NMOO,PLOC C LO,L0),PNAVaPRABR,

* PSA I , RDK ,RDKUSE , RwA, SR ,S RTPA C ,TW ,X IFS,XNT ,IRDK
COMMON/PASS /ACH, ACK,MOD, PD, PH~ PKBA SE,PKMOD, PL,PS,PSNA
COMMON/WEAPON/IPASS (1O),IPAST (1O),!V(10),!W (10,10),PBH (10),PLBASE,
SQNST, VABASE , WBH ( 10), WPN PAS C 10 )s  WPNS O RC 10), WPNTGT ( 10), WRKT
QNST .C1.0—PRABR)*xIFS
K~ M0D
00 70 Ku1~ NA C
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C COMPUTE PASSE S PER S O R T I E
PA SSRT.W PNSOR (K) /W PNPAS (K)
IPASS (K) .PASSRT
TE ST •PA SS RT —I PASS K)
I F ( T E S T .E Q . 0 . 0 )  GO TO 10
WBM (K) uTEST*WPNPAS (K)
WR!TE(6.1000)

1000 FORMATC5X ,*WARNING—CHECK INPUTS FOR FRACTIONAL PASS S)
W R ITE(6i100 1) WB H ( K )

1001 FO RMAr (ZO X ,F4 .1,LX, *WEA PONS W ILL NOT BE USEDS)
PBM(K).T EST
GO TO 15

10 PBH(K).0.0
C COMPUTE PASSES PER TARGET

15 PASTGY.WPNTGT (K)/WPNPAS(K)
IPAST(K ) .PASTGT+0.999
T EST T~ IP*STtK) PASTGT
IF (TESTT.E0.0.0) GO TO 20
WRITE 6. 1002)

1002 FDR MAT (SX ,*WA RNI NG—C H EC K INPUTS —WPNS/P A SS INCOMPATIBLE W ITH WPNS/T
*61*)

C COMPUTE TARGETS PER SORTIE
20 XIPASSsIPASS (K)

X I PA ST u I PA ST ( K)
T G T S O R .X I P A S S / X I P A S T
IV ( K) UTG T SO R +0.999• I F ( T G T S QR . G E . 1 . 0 )  GO TO 30

C ASSIGN PASSES PER TARGET
C ONE PASS ONLY

IW ( Ks 1) uIPASS (K)
GO 10 70

30 TESTTTuIV (K) TGTSOR
IF (TESTTT.GT.0.0) GO TO 50

C AL L TARGETS GET SAM E NUMBER OF PASSES
I IV • IV ( K)
DO 40 I~~i,IIV• IWtK ,fl~~IPASTC K)40 CONTINUE
GO TO 70

C LAST TARGET GETS LESS
SO IIV~ IV (K) 1

DO 60 f.lsIIV
IW (K,I).IPAST(K)

60 CONTINUE
IIIV IV (K)
IW (K~ II IV).TESTTT*IPAST (K)70 CONTINUE
RETURN
END

SUBROUT INE MTOD
L O G I C A L  OPT
CO MMO N/JO B, BETA ( 1O,t0,5),EXeA ,FSR,NAC,NM0D,P~0CU0,t0) ,PNAVaPRAIR,

*PSAB ,RDK,RO KUSE ,RWA ,S R, SRTPAC ,TW ,X IFS ,X NT.IR DK
COMM O N/WEAPON/ I PASS ( 10), IPAST ( 10), !V( 10). IW ( 10. t O ) , P I M (  L0 ) .PLBA S E,

94

3

—— ~~ k — —~~~~~ -~ ~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~



__________________________________________________ ____________________________ ‘—~-~~• — • - --~~~~~~~- • -  —

L

JTC~/AS 76-SOO2

SQNST,VABASE,WBH (IO),WPNPAS (1Q),WPNSQR(1O),WPNTO1’ (lQ),WRKT
• COMM O N/ST LEV/NSPSL (5) , NA LS L(5) ,S PS L(5 ,5 ) ,A LS L( 5 ,5 ) , RKS L( 5O ,5 ,5)

COMMON/ POPUP /NA IPUIS), NATPU (5) ,A IPU(5 ,5),AT PU(S.5) ,RKPU(5O,S ,5 )
• COMNON/ DIV E/NAI DI(S) ,NANOI (5) ,AT DI(3 ,5) ,A NDUS,5) , RKOI(SO ,5,3)

• COMMON/ S W I NG/NALS A ( 5 ) , A LSA (5 ,5 ) , RKSA (5 Oe5 )
COM MON/S CENA R/ 03( 1O),T 3( 10),SP3( 1O) ,AL3( 1O) ,A T4 ( 1O) ,045( 10),

1 T45 ( 1O) ,Sp45 ( tO) ,A NS( 1O) ,07 ( 10),T7 ( 1O I ,$P7(LO) .D5( IO) ,TS( IO),
t. . 2 SP$( 1O) ,A L$( 1O) ,095( 1O),T95 ( 1O),S p9 5 t t O )

COMMON/D EFEN/ NWEPS,DEN(4,5),B(1O,4 ,5),ND),N04,ND6S,NDS,NDb,
1 N065,P4067,ND7,ND8,N09,N095,NO1O
COMMON /ATTR/OPT.ATT .GAMMA (4)
COMMON / PTENT/ PT3(10),PT4(1O,10),PT4S(1O),PT5(tO),PT6(1O),

I PT6Sfl0),pT67(1O),P17 (tO),PTB(IO),PT9(LO),PT95(tO),PT1O(LO)
COMMON /SCALE/ 5C3,SC4(10),SC4ScIO),SCSUO,5),SCb (1O,5),

1 SCbS (1O,5),SCb7,SC7(10),SC8,5C9 (1O),5C95(10),SC1O
CO$MON/PNORM/ PP43( tO),PN4(t0, L0)aPN45(1O,)O)aPN3(LOatO,5)a
1 PN6UO,1O,5),PN6S(1O,1O,5),PN67(1O),PNY(1O,1O),PNI(IO),
2 PN9 (10,10),PN9S(1O,10).PNIO(10)

DATA SCS.SC4 ,SC4S,SC5 ,SCÔ ,SCo5 ,SCO7,SC7 ,SCSaSC9aSC9S,SC IO/204 51./
CA LL COMPT
CALL COMPS
IF C OPT) 200,201

200 CA LL COMSC
201 CA LL COMPN

RETURN
• END

SUBROUTINE COMPT
• COMMON/J O B/BETA( 10,t0 ,5) ,EXBA ,FSR,NAC,NMDD,PLOC I1O,1O) ,PNAV,PRABR,

SPSA$,RDK,RDKUSE,RWA,SR,SRTPAC ,TW,XIFS,XNT,IRDK
COMMON/WEAPON /IPASS ( 10), IPAST ( 10), IV ( 10), IW (lOslO).PBH ( 1O),PLBASI,
*QNST,VABASE.~WBHC10),WPNPAS(10),wPNSOR (1O),WPNTGT (10),WRKT• COMMON/STLEV/NSPSLC5),NALSLC5),!PSL (S,5),ALSL (5,5),RKSL (50,S,5)
COMMON/POPUP/NAIPU (5),NATPUCS),AIPU (S,5),ATPU (5.5),RKPU (50,5,5)• COMMDN/DIVE/NAIDI (5),NANDI(5),AIDI (5,5),ANDI (5,5),RKDI(SO,5.5)
COMMON/SWING/NALSA (5),ALSA(5,5),RKSA (5Oa5)
COMMON/SCENAR / D3(10),T3(1O),SP3(1O),AL3 (1OI,AT4UO),045(1O),

• 1 74 5( 1O) , Sp 4 5(  l0),AN5(10),D7C1O),T7(10),SP7(1O),DB(1O),T8(10),
2 5P$(10),AL$(10),095(10),T95(3O),5p95(IO)
CDMMON/OE FEN/ NWEPS.DEN (4,5),B( 1.O,4,5),ND3,N04,N045,N05,ND6,• 1 NDbS,N067,ND7,ND8,ND9,ND9S,ND1O
COMMON/ PTENT/ PT3(1O),PT4(1O,10),PT45(1O),PTS(10),PT6(1O),

1 PT65(1O),PTb7UO),pT7(10),PT8C10),PT9UO),PT95(1O),PT1O(1O)
NAC NMOD+1
DO 1 I.1eNAC
IF C 03( I)  •E0. 0. ) 03( 1) • T3CI)*5P3 (I)*O,001

• • CALL SURV2 ( I,ND3, D3CI , SP3(I)’ AL3 (I), NSPSL,NALSL,
1 SPSL,ALSL,RKSL,pT3( I))
D~ (AT4 (I)—AL 3CI))SO,002
CALL SU*V 2 (I,ND4,D,AL3CI),AT4 (I),NA!PU,NATPUeAIPUaATPUs

1 RKPU, P14(1,1))
0• AT4~~~)*0.0O2 -0.3
CALL SURV2 (I,N04,D,15O.,AT4 (I),NAIPU,NATPU,A PU,ATPU,

95
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-j
1 RI(Pt.j , P765 ( I) )

NTG • !V ( I )
IF (N TG .E0. 1) GO TO 200
DO 2 J—2,NTG

2 PT4(1,j). PTb5(I)
200 IF (D45(I) .EQ. 0.) D45(I) •145(1)SSP4S(I)*O.OO1

CALL SURV2U,N045,D45(I), SP45u), AT4(I), NSPSL,NALSL,
I SPSL,ALSL,RKSL,PT45(I))
A NG.0,017453 * AN5 ( I )
D • C AT4 (I)*0.001—0.15)/SIN (ANG)
CA LL SURV2 (I,ND5, D, AT4(1), AN5 (I), NA IDI,NAND !,AIDI,AND I,

1 RKDI, PT 5 ( I ) )
pT9(I)s P15 (t)
CALL SURV1 (I,ND6,12.566,15O .,NALSA,ALSA,RKSA,PT6(I))
IF (D7(I) .EQ. 0.) D7(I)aT7 (I)*SP7 (I)*O.001
CA LL SURV2 ( I,ND7,D 7( 1) ,5 P7(T ), 150 .,NSPS L,NAC. SL,SPS L,ALSL ,

1 RKSL, PT7U))
IF C 095( I)  .EQ. 0.) D95 ( I)  • T9 5 ( I ) * 5 P95C1 ) * 0 .0Ot
C A LL SU RV Z ( I ,ND95 ,D95 ( I) ,SP9 S( I ) l l50 , ,NS PSL . ,NA LSL ,SPS L,ALSL S
I RKSL, P T 9 5 ( I ) )

O • O . 0 0 2 * A L 8 C I )— 0 . 3
CA LL SURVZ( I,N067 ,D,150 . ,A LB( I) .NA IPU,NAT PU,A IPU,ATPU,

1 RKP U, PT b7( 1) )
IF 1 01( 1) .EQ. 0.)  0 8 ( ! ) aT B ( I ) * S P I C I ) * 0 .0 0 1
CA LL S URV2 ( I ,ND8, D8 ( I ) ,SP8 ( I ) ,AL B( I ) ,NS PS L ,NALSL ,SP S L ,
1 ALSL , *KSL,PTB(I))
P1101! ).PT3( I)
ND 1O.ND3

• 1 CONTINU E
RETURN
END

SUBROUTINE SURV2 ( IAC ,N D 1D,X ,Y ,NX ,NY ,XX, YV,Z a P)
COMMON/D EFEN/ NW EPS ,DEN(4 ,5 ) , B( 10,4 ,5),ND3,ND4,NO4S,NOS,N06,

1 N065, 1b4067,ND7,N08,ND9,ND95,ND1O
DIMENS ION NX (5),NY (5),XX (5,5),YV (5,5),Z(SO,5,5)
AL PH~O .0
DO 1 !s1,NWEPS

• IF (B( IAC ,ND, I)  *DEN(ND,I) .EQ. 0.) GO TO 1
K • NWEPS* (IAC I)+!
CA LL FIND2(I,K, N x ( I ) , NY ( I ) , x X ,Y Y ,X ,Y ,Z a R )
ALPM • A LPH+ R*O EM(ND ,I )* B( IAC ,ND ,I)

1 CONTIN UE
P• E X P ( —  AL PM* D)
RETURN
END

SUBROUTINE SURV 1 (IAC s ND, 0, X, NX,XX,Z,P)
DIMENSION NX (5)s xX (3, 3), 2(50,5)
COMMON/DEFEN/ NWEPS,DEN (4,5),B( 10,4,5),NQ3,ND4,ND4S,ND5,NDB,

96
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1 N065,NDb7,ND7,NDS,N09,N095,ND1O
AL PM .0.
DO I 1~ 1,NwEPSIF CBCIA CsND ,I ) *DEN (NDa!) .EO. 0.) GO TO I
K~ (IAC—1)*N WEPS +1
CALL FIND 1( I ,K,NxC 1) ,  XX , X , Z, R)
ALPH • ALPM + R* DEN(ND,I)* B( IAC ,ND,I)

1 CONTIN UE
P• EX PC— ALPH*D)
RETURN
END

SUBROU TINE FIND2 C IWEP, IACW~ IMAX , JMAXa XX,Yy,X,Y,Z,VAL.)
C5*5** SUBROUTIN E TO PERFORM DOUBLE INTEROLOATION ON LETHAL RADII

~~~~~~ TABLE S
C***** TABLE ENTRIES Z * F ( X s Y )
C***** IWEP • INDEX OF WEAPON OF INTEREST
C***** IACW • WEAPON AND A/C MOO iNDEx
C***** IMAX • NUMBER OF COLUMNS
C*S**S J MAX • NUMBER OF ROW S
CS**** XX (I) • VALUE OF X FOR ITH COLUMN
c***** YYC4) a VALUE OF V FOR JIN ROW
C*****ZC!,J) • TABLE ENTRY FOR ITH COLUMN , J TH ROW
CS**** X,Y VALUES FOR WHICH INTERPOLAT ION IS PERFORMED
CS*~ S* VAL • RESULT OF INTERPOLAT ION

DIMENS ION XX (3,3),Yy (5,5),Z150,5,5)
CS**** LO OP OVER COLUMNS

00 1 1s2,IHAX
• IF C X X U W E P , t )  .GE , Xi GO To ZOO

1 CONTIN UE
1 !MAX

• CS**** LOOP OVE R ROWS
• 200 DO 2 Js2 ,J MAX

jF C YYCIWEP ,J ) .GE. Y) GO TO 201
• 2 CONTINUE

J~ J MA X
201 A • (x— x x cIwE p ,I— 1 )) /cxxcIwE p ,I )—XXCIWE P ,I—1 ))

B~ C Y -V YC IWEP ,J— i ) ) / ( Y Y ( I W E P , J ) . Y Y C I W E P , J — 1 ) )
C • (t.—A )*Z (IACw ,J—1 ,I— Ll+A *l (IACW ,J—Ia! )
Da C 1.—A )*z( IACW ,j ,  I 1  )+A*Z C IACW S J ,  I)

• VA L • C+B* (D—C )
I F C VA L .1.1. 0.)  V A L O.0
R E T U R N
E ND

SUBROUTINE F I N D L ( I W E P , IA C W ,t M A x ,X X , X , L ,V A L )
~~~~~ SU BROUTINE TO PERFORM SINGLE INT ERPOL ATION ON TAB LE WIT H
C***** ENTRIES Z = F ( X )

• D I M E N S I ON X X ( 5 , 5 ) , Z ( S O s S )
00 1 I•2 ,IMAX
IF ( X X ( I W E P , I )  .GE. X )  GD TO 200

1 CONTIN UE
I IMAX

97
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200 A (X—XX (IWEP,I—1 ))/IXXUWEP ,1)—XXCIWEP , ! 11)
VAL • Z(!ACW,I—1)+A* (Z (!ACW,!) ZCIACW , ! 1))
IFI VAL .LT. 0.) VAL O.O
RETURN
END

• S U B R O U T I N E  COMPS
COM MO N/J O B/BET A C 1O ,t 0 ,5) , EX BA , FSR , NA C ,NM O D,P LOC( 10,L0) ,PNAV,PRABR,

*PSAB,RDK,ROKUSE,RWA,SR,SRTPAC,TW,X !FS,XNT,IRDK
C OM M O N/ W EA P O N/ I PA S SC 1O ) , I PA ST CZ O ) , IV ( 1O),IW ( 10,10 ), PBH( 1O) ,PLBA SE ,

SONS 1, VABAS E’ WBH ( 10), WP NP AS (  10), W PNSO R C 10), WPN TG T ( 10), W RKT
CO MMO N/PTEN T/ PT 3 CIO ) , PT 4 ( t0 , i O ) , PT4 5 C 10) , PT5 C 10) ,PT6C 10),

• 1 PT6S ( 10) ,PT b7( 10) , PT 7(  LO ) , PT B ( t 0 ) , PT 9C IO), PT9 SC tO ) , PT 1OC 1O )
CS**** SUBROUTIN E CALLED BY MTDD CALL ING PSUR TO COMPUTE
c*~~** A/C MISSIO N SURVIVAL PRO BA ~ IL 1s ..S FOR A LL MOOS AND
CS~~~*~ I N C L U D I N G  THE EFFECTS OF DILUTIO N
C***** USES TENTATIVE A/C EVENT SURVVV ZVAL PR O BA BI LI T TES FROM
C**~** COMPT• PRINT 101’ QNST

MAC • N M O D +1
DO 1 1a1,NAC

• PS .1.
ON . QNST
CA LL PS URC p S ,QN , PT3 ( I ) )
Q N N A V . O N

F PSNAV . PS* PNAV
PSNNAV = PS*( 1. —P NAV )  I
M T GU I V ( I )
00 ~
C A L L  P SUR ( PSNAV , ON’ P T 4 ( I ,J ) )
CALL PSUR C PSNAV , ON, PT 4 5 ( 1) )
PSLOC • PSNAV * PLOC C I ’ J )
PSN LOC • PSNAV *(1,~ P L O C C ! , J ) )

• ON LO C • QN* PLOC ( I ,J )
QNNLOC • ON * C1 . — P LOC (Ia J))
NPS • 1W ( I,J)
00 3 Kal,NPS
CA LL PSUR C PS LOC ,O N LOC , PTS ( I ) )
CA LL PSUR C PSLOC a QNLOC , P16(I))

• IF C K .EO. NPS) GO 10 3
CA LL PSUR C PSLOC , ONLOC , P165(I))

3 CONTINUE
CA LL PSUR ( PSNLOC ,O NNLOC ,PT9 ( I) )
C A L L  PSUR C PSNLOCa QNNLOC, P795 ( I) )
ON • ONLOC+QNNLOC
PSP4AV • PSLOC+PSNL OC
IF C J .EQ. NTG) GO TO 210
CA LL PSUR ( PSNAV , ON, PT7CI))

2 CONTINUE
210 CALL PSuR (PSNAV, ONa P167(I))

CA LL PSUR C PSNAV, ON, P18(I))
CA LL PSUR C PSNNAV ,QNNAV, PT1O (I))
PS • PSNAV +PSNN AV
QN • ON *PNAV + QNNAV * ( ) , —PN AV )
IA .I—I
PRINT 100,IA, PS, ON
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1 CONT INUE
RET URN,

100 FORMAT (6X,I4,13X,F10.5,22X,F1O.5)
101 FORMAT C//SX,31H (* — DENOTES CALC ULATE D V ALUE S ) ,

1 //3X,25H NON—ABORTED FLIGHT SIZE,F8.2/1SH * A/C MOD
• 1 SUNSCALED SURVIVA L PROBAB !LITY* ,3x,

2 SNO . A/C SURVIVING PER FLIGHTS
END

SUBROUTINE PSUR (PS,ON,PT)
CS**** SUBROUTINE CALLED BY COMPS TO COMPUTE A SURVIVAL PROBABILIT Y
c***** FOR A GIVEN EVENT, UPDATE MISSION SURV IVAL , AND UPDATE
C***** NUMBER OF A/C SURVIV ING
C***** PS • MISSION SURVIVAL
C~~~

5
~
5 ON • NUMBER OF A/C SURVIVING

CS~ 5*~ PT • SINGLE A/C EVENT SURVIVAL PROBABILI TY
C***** COMPUTE DILUTION FACTOR

OEX AMAX1 (l.,QN)
C**~ S* COMPUTE EVENT SURVIVAL

PSS • PT *5(1./QEX )
C*~ 5*~ UPDATE ON

QN • ON*PS5
CS***S UPDATE PS

PS = ~s~~ ssRETURN
END

• SUBROUTINE COMSC
L O G I C A L  OPT
CO MMON/JOB/BETA (10,1O,5),EXRA,FSR,NAC,NMDD,PLOC (1O,1O),PNAVIPRABR,

*PSAB,PDK,RDKUSE,RWA,SR,SRTPAC,TW ,XIPS,XNT,IRDK
COMMON /WEAPON/IPASS (10),IPAST (t0),IV (10),IWC1O,1O),PBH (1O),PLBASE,
*QNST,VABASE ,WBH ( 10),WPNPAS(l0),WPNSOR (10),WPNTGTUO),WRKT
COMMON /OEFEN/ NWEPS ,DEN (4,5),B( 10,4,5).ND3,ND4,ND4S,ND5,ND6,

1 N065,N067,t4D7,NDB,ND9,ND95,ND1O
COMMON/ PTENT/ PT3C 10),PT4( 10, 1O),PT4S( 1Q),PTSC 1O)aPT6C1O),

1 PT6S( lO ),PTb7C 10),PT7C 10),pT8( 10),PT9( tQ),PT9SC 10),PT1OC 10)
COMMON /SCALE/ SC3,SC4( 10),SC45C 1O),SC5CIO,5),SC6UO,S),

1 SC65( 10,5),SCb7iSC7 ( 10),SCB,SC9C 1O),SC9S( 10),SC10
COMMON/ATTR/ OPT,ATT,GAMMA (4)

• C0MMON /OVAL / NDVAL
OIMENS IONPKC 4 ),GAM4 (1O),GAM4S (lO),GAM5(10,5),GAM6(10,S),

1 GAMO5UO,3 ),GAM7 (10),GAM9 (1O),GAM9S(10)
DO 1 !u1,4

1 PK (I) •0.0 •
~fIG. IVU)
GAM7 (NTG).0.0
DO 20 1.1,NTG
MPS • IW (1,I)

-~~~~~~~~~~~~~ -~~~~~~~~~~ - • • - - •~~~~~~~~~~~~~~~~~~~~ 
-

• - - ••• • • _~~_~~~__ •• _ • •
_

_;



F —•— • •-— -••-•- 
~~~~~~~~~~~~~~~~~~~~~ 

•--~~ a.

JTCG/AS-76-S-002

20 GA MOS ( I , N PS )  •0.O
PS •1.
CALL CM C PK,PS,ND3,PT3U),GAM3)
PSNAV • PNAV SPS
PSNNAV ’ PS*(1.— PNAV )
00 2 1s1,NTG
CALL GM C PK,PSNAV, P404, PT4(1,!), GAM4CI ))
CA LL GMC PKaPSNAV , ND45, PT45U),GAM4SCI))
PSLDC • PSNAV *PLOC ( 1,1)
PSNLOC • PSNAV* (1.—PL DC (1,1))

-
• NPS • 1W Cli! )

DO 3 J.1,NPS
CA LL CM ( PK,P~ LOC, ND5, P15(1), GAMSCI1J ))
CALL GM ( PK,PSLOC, NDbi PT 6~ 1), GAMoCI, J ))
IF C J .EQ. NPS) GO 10 3
CA LL GMC PKsPSLOC, ND65, PT65(1)a GAMbS(I,J))

3 CONTINUE
CALL GM ( Pg, PSNLOCS ND9, P)9Cl )~ GAM 9CI))
CALL GMC PK, PSNLOC, ND9S, PT95(1), GAM95CI ))
PSNAV • PSLOC + PSNL0C
IF C I .EQ. NTG) GO TO 300
CALL GM ( PK, PSNAVI ND7, P17(i), GAM7C I ))

2 CONTINUE
300 CALL GM( PK, PSNAV, NDb7, P167(1), GAMo7)

CA LL GM( PK, P5NAV, NDB,PT8c1), GAMe)
CA LL CM I PK, PSNNAV , NDIO, DT1O(t ), GAM1O )
QN • ONST
PS • 1.
SUM•O.0
SUMPK •0.
DO 10 I~~1s4• SUM’SUM*GAMMA (I)

10 SUMPKS SUMPK+P K(I)
IF (SUM ,NE. 0.) GO TO 200
DO 11 !‘1~ 4
GAMMA( I ) • 1,

• 11 PKC! )= SUMPK
SUM•1.

200 IF C PKCN D 3) .NE. 0.) GAM3BGAM3SGAMMA (N03)/CPKCND3 )*SUM )
NDVAL • 1
CA LL SCALC PS,ATT,GAM 3,PT3 (1), ON, SC3)
PSNAV PS*PNAV
PSNNAV • PS*C1 .—P NAV)
QNNAV • QN
00 4 I~~i,NTG
IF( P1 (N04) .NE. 0.) GAM4(I CGAM4 (I)SGAMMA (ND4 )/CPK(MD4)*SUM )

I NDVAI. • 2
CA LL SCAL ( PSNAV,ATT,GAM4(I),PT 4CI,t),QN, SC4Cfl)
IF CP K(ND45) .ME. 0.) GAM45 (I)=GAM45 (I)*GAMMA (ND45)/ (PK(ND4S)*

• 1SUM )
NDVA L = 3
CA LL SCAL ( PSNAV , ATT, G4M45(t), P145(L ),QN, SC4SCI;)
QNLOC • QN*PLOCU,I)
QMNLOC • QN*C1 .— PLOCC1 ,I ))

• PSIOC a PSNAV * PL QC (1,I)
PSNLOC PSNAV *(1...pLOC (1,t))

100
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NPS • IW ( 1 a I )
DO S j.1,NPS
!F( PK (ND5) .ME . 0.) GAMS (I,J).0AP45 (I,J)SGAMMAINDS)/IPK (NDS)*SUM)
N O VA L .4
CA LL SCALCPSLOC,ATT,GAMS ( I,J),PT5(1),QNLOC, 5C5(I,J))

C PK(N06 ) .NE. O.)GAMO (Z,J).GAM6 (I,J)SGAMMA(ND6)/ (PK (N06)*SUM )
N D VA L .5
CALL SCAL (PSLOC,ATT ,GAM6 (I,J),PT6 (1t,QNLOC,SC6U,J))
IFCPK (NO65).NE.0.)GAM65CI,J).GAM65(I,J)*GAMMA (ND65)/(PK (ND65)~ SUM)
N D VA L • 6
CALL SCAL (PSLOCi All, GAMbS(I,J),PTbSU),QNLDC, SC6S(!,J))

3 CONTINUE
IF (PK(N09 ) .ME . 0.) GAM9 (I).GAM9 (I)*GAMNA (N09)/CPK (N09)*SUM)
N D V A L u 7
CALL SCAL (PSNLOC,ATT , GAM 9CT), pT9 (L),QNNLOCsSC9(!))
IF C PK (ND95) .NE. O.)GAM9S(fl.GAM9S (I)*GAMMA (N095)/(PK(N095)*SUM)
N DV A L .8
CALL SCAL (PSNLOC, ATT, GAM 95CI), PT9511),QNNLOC, 5C95U))
QNa QNLOC+QNNLOC
PSNAV • PSLOC.PSNIOC
IF C PK(ND7) .NE. 0.) GAM7 C! )UGAM7 (I)*GAMMA (N07)/(PK (ND7)*SUM )
NDVAL • 9
CALL SCAL ( PSNAV , AlT, GAM7U), P17(1), ON, SCTU))

4 CONTINUE
IF C PK (N067) .ME. O .)GAMb7=GAMO7*GAMMA (N067)/ (PK(N067)*SUM )

• NDVAL~~~~10
CA LL SCA LC PSNAV,A1’T,GAM67,PT67 (1),QN,SCb7)
IF ( PK (ND8) .ME. 0.)GAMB~ GAM 8*GAMMA(ND8)/(PK (ND8)SSUI4)
NDVAI . • 11
CALL SCAL ( PSNAV , ATT, GAM8, PT8(1i, ON, SC8)
IF ( PKCNO 1O ) .ME. 0.) GAMIOaGAM1O*GAMMA (ND1O)/ (PKCND1O)*SUM )
NOVAL • 12
CALL SCAL ( PSNNAV , ATT , GAMIO, PT1O (1), QNNAV , SCIO)
RET URN

• - END

SUBROUTINE GMCPK,PS,ND,PT,GAM )
CS****SUBROUTINE CALLED BY COMSC 10 COMPUTE A KILL PROBABILITY

• CS****FOR A GIVEN EVENT, TO UPDATE KILL PROBABILITIES FOR EACH
C**S**OEFENSE ZONE, AND UPDATE A MISSION SURVIVAL PROBABABIL ITY

• C***S*PK(I) • KILL. PROBABILITY ATTRIB UTABLE TO JIM DEFENSE ZONE
C***** PS• MISSION SURVIVAL PROBABILITY
C***S* P1Db DEFENSE ZONE INDEX FOR EVENT OF INTEREST

• C***** PT * SURVIVAL PROBABILTY FOR EVENT OF INTEREST
CS*~ ** CAM • KILL PROBABILTY FOR EVENT OF INTEREST

DIMENSION PKC4 )
C****S COMPUTE EVENT KILL PROBABILI TY

GAM • PS*C1 .— PT )
C***** UPDATE DEFENSE ZONE KILL PROBABILITY

PK (ND) • Pg(ND ) +GAM
RETUR N
END
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SUBROUTINE SCAL C P5,ATT,GAM, PT, ON, SC)
COMMON /DVAL / NOVA L

CS**** SUBROUTINE CALLED BY COMSC TO COMPUTE A SCALING FACTOR
CS*S*S FOR A GIVEN EVENT BASED ON AN INPUT ATTRIT ION, INPUT DEFENSE
C***** ZONE WEIGHTINGS WEIGHTING BY KILL PROBABILITIES , AND
CS**** DILUTION DUE TO MULTIPLE AIRCRA FT
C~ *~ *S P5 • MISSION SURVIVAL
C***5* ATT • INPUT STANDARD AIRCRAFT ATTRITION
CS**** CAM • COMPUTED EVENT WEIGHTING
CS*~ ** PT • TENTATIVE SURVIVAL PROBAB ILITY FOR EVENT OF INTEREST
CS*5S QN • NUMBER AIRCRAFT SURVIVING
C**5*~ SC • COMPUTED SCALING FACTOR FOR EVENT OF INTEREST
CS**** ALSO UPDATES A MISSION SURVIVAL PROBABILITY AND SURVIVNG
C***** FLIGHT SIZE
CS*5** CHECK FOR NON—SURVIVABILITY

IF (Pl .EO.1.0) GO TO 203
• IF C PS .NE. 0.) GO TO 202

200 SC 1.
GO TO 2O1

C*S*** COMPUTE EVENT SURVIVAL PROBABILITY
202 PSS 1.—GAM*ATT/PS

C~~~5* COMPUTE DILUTION
OEX. AMAX 1(QN,1.)

C****S CHECK FOR NON—SURVIVABILITY• IF C PSSSPT .E0. 0.) GO 10 200
C~ S~ *~ COMPUTE SCALING FACTOR

• SC. ALOG (PSS)*QEX/ALOG (PT )
C***** UPDATE NUMBER OF AIRCRAFT SURVIVING

QN.QN*PS5
C***** UPDATE SURVIVAL PROBABILITY

PS. PS 5P55
201 R E T U R N
203 PRINT 100
100 FORMATC 3X, *PT I. ATTRITI ON SCA LING MAY NOT BE VALIO*)

GO TO (1,2,3,4,5,6,7,8,9,10,11,12), NOVAL
1 PRINT 101

GO TO 201
2 PRINT 102

GO TO 201
3 PRINT 103

GO TO 201
4 PRINT 104

GD TO 201
5 PRINT 105

-

• GO TO 201
6 PRINT 106

GO TO 201
7 PRINT 107

GO TO 201
8 PRINT 108

GO TO 2O1
9 PRINT 109

GD TO 201
10 PRINT 110

GO TO 20 1
11 PRINT 111

G D TO 201

102
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12 P R INT 112
101 FORMAT (13x,15HEVENT a INBOuND I)
102 FORMAT ( 13X ,L4 HEVENT • POP— UP / )
103 FORMAT 113X ,I4HEVENT • SEARCH /)
104 FORMAT (13X,12HEVENT • DIVE /)
105 FORMAT C13X ,2OHEVENT • SWING—AROUND I)
106 FORMAT ( 13X ,26H EVEN T • CLIMB TO NEXT PASS /)
107 FO RMAT ( 13X, 19HEV ENT • LOITER DIVE I)
108 FORMAT ( 13X ,14HEVENT • L O I T E R  I)
109 FORMAT (13X,Z3HEVENT • BETWEEN TARGETS I)
110 FORMAT (13X,26HEVENT • CLIMB FOR OUTBOUND I)
111 FORMAT (13x,16HEVENT a OUTBOUND /)
112 FORMAT (13x,11 HEVENT • GNE I )

GO TO 201
END

SUBROUTINE CDMPN
C**~** SUBROUTINE CALLED BY MTOD TO COMPUTE SCALED NON—DILUTED S
C***** SURVIVAL PROBABILITIES FOR ALL EVENTS IN MISSION, FOR ALL
C**S** A IRCRAFT MOOS
C****S PTX (I,J) • TENTAT IVE SURVIVAL PROBABI (!TIES FOR EVENT X

FOR ITH MOD (JIM TARGET WHEN NECESSARY )
FROM COMPI

CS***S SCX (I,J) • SCALING FACTOR FOR EVENT X 11TH TARGET,JTH
• 

C***** PASS WHEN NECESSARY ) FROM COMSC
Ci**** PNX (I,J,K) • SCALED NON—DILUTED SURVIVAL PROBABILITY
CSS5** FOR EVENT X

FOR ITH MOD (JTH TARGET, KTH PASS WHEN NECESSARY )
COMMON /JOB /B ETA ( 10 , 10 ,5 ) ,EXBA , FSR ,NAC ,NMOD,P LOCC 1O,10) ,PNAV ,PRABR,

* PSAB ,RDK,RDKU5E ,RW A ,S R,S RTPAC ,T W ,X! FS ,XNT,IROK
COMMON/WEAPON/IPASS (10).IPAST (10),IV (10),IW (10,10)..PBHCIO),PLBASE,
*ONST, VABA S E~ WB

H( 10), WPNPAS C 10), WPNSOR C 10), WPNTGT ( 10), WRKT
CDMMON/PTENT/PT3 ( 1Q),p14( 10, 10),PT4S( 10),PTS( 10),PT6( 10),PT65( 10),
1 PTÔ7(10),PT7(10),PTB(10),PT9(10),P795110),PT1O(10)

• CDMMON/ SCALE/ SC3,SC4C 1O ),SC45(jO),SCS(10,5),SCb(10,5),
I. SCbSC 10,5),SC67,SCTC 10),SCB,SC9 (10),SC95( I0)iSC1O
CDMMON /PNORM / PN3(10),PN4C1O,10),PN45(10,10),PNS(10,10,5),

1 PNS ( 1O,10,5),PN65(10,10,5),PN67(10),PNY(10,10),pN8(10),
2 PN9(1Q,10),PN95(10,10),PNIO (10)
NAC • NMOD +1

C*S~** LOOP OVER AIRCRAFT MODS
DO 1 Iu1,NAC

• C**~** CYCLE THROUGH SEQUENCE OF EVENTS
NTG. IVCI )
PN7(!,P4TG) sI.
PN3( I ).pT3 ( I ) ** SC3
PNB ( I )sPTBC I )*~ SC8
PN10 ( I )•PT1O ( I )**SC1O

• P’~ie,7Ct)aPT67CI)**SC67
C***** LOOP OVER TARGETS

~3 1 J.1,NTG
DN45 (T,J)apT45Cfl**5C45(J)

4(I,J)sPT4 (I,J)’~*SC 4(J)
I~ (J.~~).UT&) (0 ID 200
PN7’ ,j) pT7 (T )~’*SC7 (J)

103
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200 PN9 (I,J) PT9CI)S*SC9CJ )
P~ 9S(!,J) • P195(I) S*5C95(j)NPS • IW(I,J)
PNbS(7,j,NpS) •1.

CS**S* LIIOP C~VER PASSES
00 1. K.1,NPS

• PNS (I,J,K) • P? 5 1I ) * * SC S ( J , K)
PN6(I,J,K) • PT6(I)**SC6 (J,K)
IF (K .10. NPS) GO TO 1
PN6S(I,J,K). pT65(I~ S*5C65(J,K)1 CON TINU E
RETURN
END

SUBROUTINE MTOS I N (A )
COMMON/SORT IE/CTA,CTR,CTS,CTU,PLMOD,TA,TF,TPOF,TPRF,TOUE,TS,TTAX ,

SVAMOD, XMMHA , XMMHR, XMMHS, XMMHU
DIMENSION A (8)
READ (5,999) A

999 FORMAT C 8A1O)
READ (5,1000) CTA,CTR,CTS,CTU

1000 FORMATC 6CFIO.3,SX))
REAO (5,1001) TS,TA,YF ,TPOF,TPRF,TOUE,TTAX

1001 FORMAT (7 (F7.2,3X))
READCS,1002) XMMHA,XMMHR,XMMHS,XMMHU

1002 FDRMAT (’.CF lO.Z,SX))
READ (5,1003) PLMOD ,VAMO D

• 1003 FORMAT( F10 .1,5X,F10.1)
RETURN
END

SUBROUTINE MTOP
COMMON/JOB/BETA (i0,10,5),EXRA,FSR,NAC,NMOD,PLOCC1O,10),PNAV,PRABR,

• *PSAB,RDK,RDKUSE,RWA,SR,SRTPAC ,TW,X !FS,XNT,!RDK
COMMON/PASS/ACH, ACK,MOD,PD,PH,PKBASE,PKMOD,PL,P5,PSNA
COMMON/PNORM /PN3 (10),~~~4~C10,10),PN45(10,10),PNS (10,10,5),PN6(10,10
*,5),PN 651 10, i0,5),PN67 ( 10),PN7UO, 10),PN8( 10),PN9C 10, 10),PN9S( 10,1
*0),PN1OC1O
COMMON/WEA PON/IPASSC1O),IPAST (10),IV (10I,IWC1O ,10),PSW (tO),PLBASE,

* O NST ,VABASE ,W BHUO ,WPNP A S ( 10 ) , W PNS O R ( 1O),WPNT GT ( 10) .W RKT
C 1. A/C TAKE OFF

II • MOD—i
WR ITE (6,2000)

2000 FORMA TC / 5x,*IN ITIAL FLIGHT SIZE*,1OX,SIN ITZAL NO. OP PASSES PER A

WRITE (6,2001) XIFS ,IPA SSCMOC))
2001 FORMAT (13X,F3.0,31X,13/ )

WRITE (6,2002)
2002 FORMAT (SX,*NO. OF ASSIGNED TARGETS*,1OX,*NO, OF PASSES PER TARGETS

WR ITEC 6,2003) IV CM DD )

104

• 

- -_

• 
- 

~~

•-- -• 

~
•
~~~_- - •--

~ 

- 
I j

-- -•• — •- •— •• • • - - 
—

~~
--

~~~~~
- - •

~
.-—• 

•• ---——-•-- • • —•—-•~~~~~
• • ••- •~------ —~•—- - --~ —~~~~~-~~-~ —~~~~~~~~~~ •--~~~ —~-• --~~~~ ---•a•_ •~ -~ - -~~ -~~~~ -- __•~_•~i.*_•__•••__ •-



— — ~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— ;~•— — rc,iii uui~~

JTCG/AS-76.&002

2003 PORMAT (13X,I3,24X,STARGETS,SX,*PASSESS/ )
IIV .IVC MOD )
DO 40 !u1’IIV
WRITEC6,2004) I,IW (MOD,I)

2004 FORMAT(42X,12,9X,12/)
40 CONTINUE

WRITE(6,2005)
2005 FORMAT(10X ,*PROB. OF NO ABORT*,I4X,SPRO B , OF NO A /C GNE*/)

ABRTNO .i .0—PRABR
WRITE( 6,2006) ABRTNO,PNAV

2006 FORMATU4X,F5 .3,30X,F4.2/)
WRITE (6,2007)

2007 FORMAT (1OX, *PROB. OF A/C FINDING ASSIGNED TARGETS*/)
WRITECb,2008)

ZOOS FORMAT (ZOX,*TA RGET*,6X,*PROB .*/)
DO 50 I.1’IIV
WRITE (6,2009) I,PLOC C MOD,I)

2009 FORMATCZZx,12,ex,F4.2/)
50 CONTINUE

WRITEC 6, 2010)
2010 FORMAT(1OX,*PROB, OF A/C LOCK—0P4*/)

WRITE (6, 2011)
2011 FORMATC3GX, *PASS*/)

WRITE (6,2012) (I,I.t,5)
2012 FORMAT (19X ,*TAR GET*2X,8 (I2,4X)/)

DO 60 1.1’ IIV
• IIW •IW (MOD, I )

WRITE (6,2013) Ii (BErACMDD ,I,J ),J•1,IIW)
2013 FORMAT(21X ,12,3X,8CF4.2,ZX)/)• 60 CONTINUE

ACK •O,0
PL.0.0
P0.0.0
X INP~ I PA SS ( M O D ) * X  IFS

• C 2. A/C REACH FEBA
ABORTSsX IFS*PRABR
AC R•X IFS—ABORTS
A CH•ABORTS
PH .ABORTS* (XINP/XIFS)+PBH (M013 )*XIFS

• A VPUX INP—ABORTS * (XIN P/XIFS )
C 3. A/C REACH TARGET AREA
C 3.1 A/C SURVIVE SEARCH FOR TARGET AREA

XACR ~ AMA X1 (i.0,ACR)
EPSLN~ PN3 (MOO)**( i.0/XACR )
CALL ACK ILL (EPSLN,ACR,AVP,ACK,PL)

c 3.2 A /C LOCATE TARGET AREA
IF (PNAV.EQ.1.0) GO TO 65
ACG I4$ACR
PGH.AVP

C 3.3 A /C GO HOME AND SURVIVE
• I FCA C GW .EO.0.0) GO TO 65

XACG H .AM AX 1( 1.0 ,AC GH )
ZETA .PN1O (MOD)**( 1.O/XACGH)
AC533 .ZETA*ACGH
ACK33 .ACGH — ACS33
ACM33.ACS33

___________________________ • •~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •- - - • ~~~~~~~~~~• • •- ——~~~•
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AC K33.ACK33* U.O PNAV )
ACW33.ACM33S(1.0—PNAV )
PL3J•ACK33* (PGH/ACGW )
pH33.ACI433SCPGH/ACGH )
ACK33.6CK33 .ACKS( 1.0—PNAV )
PL 3S•PL33+PL*C 1.O—PNAV )
GO TO 70

65 ACK33.O.O
PL33 0.0
ACM33.0.0
pH33s0,0

~o 00 200 I . 1, I I V
C 4. A/C REACH ASSIGNED TARGET
C 4 .1 A/C SURVIVE TARGET SEARCH POP—UP

XACR .AMAX 1 (1 .O,ACR)
• PHJ.PN4 (MOO,I)**U.0/XACR)

CALL ACKILL (PHI,ACR,AVP ,ACK ,PL )
C 4.15 A /C SURV IVE STRAIGHT AND LEVEL TARGET SEARCH

X A CR~ AMA X IC 1. 0, ACR
GAMMA •PN45(MOD, I )**( 1.O/XACR)
CA LL ACK I LL ( GAMMA ,A CR ,AVP ,A CK , PL)

C 4.2 A /C  LOCA T E ASSIGNED TARGET
ACLOC T .ACR * PLDC (MOD, I)
ACL~ ACR—ACL OCT
AVPL .ACL* (AVP /ACR )
A VP sA VP—A VPL
ACR .ACR—ACL

C 4*. A/C LOITER
C 4,9 A/C DIVE TO LOITER ALTITUDE

IFCACL .EQ .0.0 ) GO TO 80
XA C L~ AMAX1C1.0 ,ACL )
XLAMB 1.PN9 C MOD, I) **( 1.0/XACL)
AC SL ~ XL AMB 1*AC L
ACKL .A CL—ACSL
ACK .ACK’ACKL
PSLUACSL * (AVPL /ACL )
PLL AVP L—PSL
ACL •ACL ’AC KL
AVPL * AVPL PLL
PL.PL+PLL

C 4.95 A/C LOITER STRAIGHT AND LEV EL
XA CL * AMA X 11 1. 0, A CL )
XLAMB2•PN9S (MOD, I ~~‘( 1,O/XACL )
AC SL • XL APIS 2*AC L
ACKL ~AC 1.— A C SI
ACK a%CK+ACKL

F PSLSACSL* (AVP L/ACL)
F! PLL .AV PL— PSL

ACL .ACL—A CKL
AVPL AVPL PLL
PL.PL+PLL

SO IIW .CW (MaO,L)
DO 100 j.1,IIW

C 5. A/C REACH LAUNCH POINT
C 5.1 A /C SURVIVE TO LAUNCH POINT

XA CR •AMAX IC 1. 0, ACR
SIGMAsPNSCMOD, I,J)**(1.0/XACR) 

—

CALL ACK ILLCSIGMA ,ACR,AV P,ACK ,PL )
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C 5.2 A /C LOCK—ON AND LAUNCH WEAPONS
PDLVSACR*BETA (MOD,I,J)
AVP ’AVP—PDLV
PD. P D+PDL V

C 6. A/C SWINGARDUND
C 6.1 A/C SURVIVE SWINGAROU ND

XAC RU AMAX 1(1 .0,ACR )
TH ETA .PN6(MOD, ISJ )S*( 1.O/XAcR)
CALL ACK ILL (THETA,ACR ,AVP,ACK,PL)
IF (J.EO .IIW ) GO TO 100

C 6.5 A/C SURVIVE SWINGAROUNO POP—UP
XAC R•AMAX it 1. 0, ACR )
ALPNA .PNÔS (MOD,I,J)*S(1,0/XACR)
CALL ACKILL (ALPHA ,ACR ,AVP ,ACK ,PL)

100 CONTINUE
IF (I,EQ .IIV) GO TO 300

C 7. A/C FLY TO NEXT TARGET
C 7.1 A/C SURVIVE BETQEEN TARGET DEFENSES

AC R AC RoACL
AVP uAVP +AVPL
XACR AMAX IC 1.0,ACR )
PSI.PN7(MOD, I )**( i.0/XACR)
CA LL A C K I L L( P S I ,A C R , A V P ,A C K , P L)

200 CONTINUE
C 8, A/C FLY HOME
300. ACR~ ACR .ACL

A VP sA VP ‘A VP L
C 6.7 A/C SURVIVE POP—UP TO GO HOME

XACR .AMAXL (1.0,ACR )
ZETA67.PN67CMOD) ** (1 .O/XACR)CALL ACXILL (Z.EIA67,ACR,AVP,ACK,PL)

C R .1 A/C SURVIVE HOMEBOUND DEFENSES
XACR .AMAX 1C 1.0,ACR)
ZETA~ PN8(MOD)**C 1.0/XACR )CA LL A C K I L L( ? E T A , A C R ,A V P , A C K , P L )
ACK .ACK*PNAV +ACK33
PL•PLSPNAV +PL33

- ACH •ACH*ACR *PNAV+ACH 33
PH.PH+AVPSPNAV+PH33
PDsPDSPNAV
PS .AC H/X IFS
IFCPS .GT. O.999999) P5=1.0000
PK.1. 0—PS
RWA •(PD*WPNPASCMOD))/XIFS
WRITEC 6, 3000)

3000 FORMAT (/8X,19H NO, OF A/C ABORTS,BX,35H* P40. OF PASSES DELIVERED
1 CALL A/C ),/)
WRITE (6,3001) ABORTS ,PD

3001 FDRMAT (16X ,F5.3,26X,F6.3/)
WRITE (6,3002 )

3002 FORMAT (8X,19H* NO. OF A/C KILLED,SX,34H* NO, OF PASSES LOST ON A/
IC KILLED,/)
WRITE (6,3003) ACK,PI.

3003 FORMAT (16X,F5 .3,26X,F6,3/)
WRITE 1 6, 3004)
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1999 FORMAT (15X,3LHS PROBABILITY OF DAMAGE PER A/C,//28X,F7.5)
- TRN*ND •TA+TF+TPRF+TPOF+TQUE.TTAX

TCMU’XMMHU*CTU
IC MS X MMHS SC TS
TCMR .XMMHR*CTR
TC MA . X MMHA*C TA
TE UI 1sT S* C 1. O+TC MU+TC MS )*( 1. 0—P RABR
TERM2•TCMR* ( 1.0—PRABR )*PKUSESRDKUSE
TERM 3sPRABR*TCMA
DE N• T F RM 1+TE RM2 +TE RM3+TRNRND
SR•24,O/DEN
WRITE (6,2000)

2000 FORMATC/ //25X,SMA INTENANCE SUMMARV*//25X,SSORTIE !NFORMATION*/ )
WRITE C 6, 2001)

2001 FORMAT (23X,*UNSCHEDULEDS,3X,*SCHEDULEO S/)
WRITE (6,2002) XMMHU ,XMMHS

2002 FORMAT C12X , *MMH/FH*,8X,F5.i,SX,F5.L/ )
WRITEC6,2003) CTU~CTS

• 2003 FORMAT (1OX, *CONV.FACT .*,bX,F4.2,9X,F4.2/)
WRITE (6,200 4)

2004 FORMAT(23X,*DAMAGE REPAIR *,3X,*ABORT REPA IR* /)
WR ITE (6 ,2 005 )  XMMHR ,XM MHA

2005 FORMA TC11X ,*MMH/TASK*,BX,F5.L,1OX,F5.I/ )
WRITEC6,2006) CTR,CTA

2006 FORMATC 1OX ,*CONV.FACT .*,7X,F4.2,12X,F6.2/)
WRITE (6,2007

• 2007 FORMAT (23X,*TURNAROUND (CLOCK HOURS)S/)
WRITEC6,2008)

2008 FORMATCSX , *RE—ARM *, 5X,*RE— F UEL*1SX,*PRE—FLIGHT INSP.*,5X,SPOST—FL I
SGHT ZNSP.*/)
WRITE (6,2009) TA ,TF,TPRF,TPOF

2009 FORMATCSX,F5.2,6X,F5.2, I1X,F5.2, 17X,F5.2/)
WR !TE(6,2010) •

2010 FORMAT (25X ,SWA !TINGS,5X,STA XIING*/)
WRITE (6e2011 ) TQUE,TTAX

2011 FORMAT (26X,F5,2,bX,F5.2/ )
• • WRITEC6e4000) TRNRND :1

4000 FORMAT (26X, *TOTAL DELAY TIMES //32x,F6,Z/)
WR ITE (6 i2 0 12 )

• -~ 2012 FORMAT (17X,16H PROS. OF ABORT,3X,15H* PROS. OF K !LL~~/ )  -
~• WRITEC6,2013) PRABR ,PKUSE

-
• 2013 FORMAT (23X,F5,3,13X,F5.3/)

WRITE (6,2014)
2014 FDRMA TCLbX ,*LE NGTH OF SORTIES,5X,*DAMAGE/KILL RATIOS/)

WRITEC6,2015) T5,RDKU5E
2015 FORMATC 19X,F5.2,1x,*HRS,*,11X,F7.2/)

IF (MOO.EQ.1) GO TO 30
DMM WU .XP4MHU—XMM HUB
DMMHSzXMMH S—XMMHSB
QM MHR XMM HR— XMMHRS
DMMHA .XMM HA—XMMMA ’~
WRITE (6,3000)

L 3000 FO RMA T (2 3X , * D ELTA MMH*/ )
WRITEC6,3001,) DMM HU,DMMHS,DMMHR,DMMWA

3001 FORMAT (SX,*UNSCHEDULEO* ,9X,F5.1 /SX,*SCHEDULEDS,11X,F5.1/5X,*DAMAGE
* REPAIR*,7x,F5.1/5X,*ABORT REPA IR *,BX,F5.1/)

30 WR !TE (6,2016)

r

108

I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• --•—•~~~- - -•---— - ••-••- -—~-— -—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • -.— •-—~ -•- ,
~~~~~~ •~~~~--••-- ~ -•~~~~~~~~~~~~~~~ -—-— _l



- • -~~~~~~~~——--- ~~•-------- —-

a)

JTCGJAS-76-S~O02

3004 FORMAT (5X,24H* NO. OF A/C HOME SAFELY,6X,ZIHS NO. OF PASSES BROUG
IHT HDME,/)
WRITEC6,3005) ACH,PH

3005 FORMAT (16X,F5.3,26X,F6.3/)
WRITE (6,3006) II

3006 FORMAT C1H1,55X,4HMOD ,11/15X,33H5 PROBABILITY OP SURVIVAL PER A/C
1./I
WR ITEC 6,3007) PS

3007 FORMAT (28X ,F7.5/)
PSN A S ( A C M — A B O R T S )  / (XI FS—ABORTS )
WRITEC 6, 3003)

3008 FORMAT C$X,49HS PROBABILITY OF SURVIVAL PER A/C GIVEN NON—ABORT,!)
WRTTEC6,3007) PSNA
IF (MO0.GT.1) GO TO 400
PKB&SE.PK
GO TO 500

400 PKMOD.PK
500 RETU RN

END

SUBROUTINE ACKILL (SURV,ACR,AVP ,ACK ,PL )
AC S NuS UR V SAC R
A CK N~ACR— ACSN
PSN•ACSN* (AVP/ACR )
PL N~ AV P—PSN
ACK .ACK+ACKN
PL.PL+PLN
ACR•ACR—ACKN
AVP AV P—PLN
RET URC4
END

SUBROUTINE MTOS
• COMMON/JOB/BETA (i0,1O,5),EXSA,FSR,NAC,NMOD,P%.OCC1O, 1O),PNAVePRABR,

SPSAB ,R DK,RDKU SE ,RwA ,S R,SRT PAC, TW , X IFS,XNT ,IRDK
COM MON/PAS S /AC M, ACK,MOD,PD, PH,PKBASE, PKMOD, PL,P5, PSNA
CO MMON/SO RT IE/CTA,C TR ,CTS ,CTU ,PLMOD ,TA,TF ,TPOF ,TPR F,TQUE ,TS ,TTAZ ,
SVANOD, XMMHA, XMMHR, XMMHS, XMMHU
IFCMOD.GT.1) GO TO 10
P KU S E • PKBASE
RDKUSE.RDK
XMMMUB .XMMMU
XMMMSB.XMMHS
*MMMRN.XMM MR
X MMHA B . XM M HA
GO TO 2O

10 PKUSE.PKMOO
• IFCPKMOD .EO.0.0) GO TO 15

IF (IROK.EQ .1) GO TO 15
RDKUSE.( ( PKBASE S( RD K+ 1.0 ) )/ PKMOD ) 1,0
GO TO 20

15 RDKUSE .RDK
20 PRDAM .PKUSE*RDKUSE

WRITEC6,1999) PRDAM
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20)6 FORMAT CZOX,29H* SORTIE RATE PER A/C PER DAYs/I
WRITE (6,2017) SR

2017 FORMAT (32X ,F5.2/)
RETUR N
END

SUBROUTINE MTOF
• COMMON/JOB/BETA (1O,1O,5),EXBA,FSR,PIAC,NMDD,Pt.DCUO,tO),PNAV,PRABR,

*PSAB,RDK,RDKUSE ,RWA,SR,SRTPAC,TW,XIFS,XNT ,IRDK
COMMON/PASS /ACM, ACK, MOD, PD, PHi PKBASE , PKMOD,PI , PS, PSNA
COMMON/WEAPON/ IPASS (10),IPAST (10),IV (10),IW (10,10).,PBH (1O),PLBASE,
*QNST,VAIASE ,WBHC1O) ,WPNPAS (10),WPNSOR (1OhWPNTGTCIO),WRKT
PRKT .WRKY/WPNPAS (MOD)

C MAXIM UM NO. OF SORTIES AVAI LABLE PER A/C IN 1W
S OR TA V. SR ST W

C ExP. NO. OP SORTIES PER A/C AVAILABLE IN TW
IFCPS .EO . 1 .0) GO TO 10
TERM up S **SORT A V
SRTPAC .PSSC C 1. 0—TERM )/( 1. 0—PS)
GO 10 20

10 SRTPAC .SORTAV
20 CONTINUE

C ExP. NO. WPN. DELIVERY PASSES COMPLETED PER SORTIE
POAC .PD/X IFS

C EXP . NO. OF TARGETS KILLED PER SORTIE
TKAC’PDAC/PRKT

C EXP. ND. OF TARGETS KILLED PER A /C IN 1W
EXTK*SRTPAC*TKAC

C FORCE SIZE REQUIRED TO DO JOB
FSR~ XNT/EXTK

C PROBABILI TY OF A/C SURVIVING WAR
PS AS • C PS ) **SOR TA V

C NUMBER OF DAMAGES PER A /C IN WAR
EXRA• (1.0—PS )*RDKUSESSORTAV

- 
• C EX P. NO, SORT IES CO MP LETED IN 1W

EXSORT .SRTPAC* (1.O PRABR )
C EXP. NO. A/C LOST IN TW

ACLOST.FSR*( 1.0—PSAB )
• II • MOO— i

WRITE (6,2000) II
• 2000 FORMAT C1M1,55X ,4HMOD ,I1/10X,L9HJOB SCALING FACTORS,//)

WRITE (652001) XNT,TW ,PRKT,XTFS,SR,PS
2001 FORMATUOX, SNO . TARGETS TO BE ATTACKEDUSeF7,i/10X,*LENGTM OP WAR.S

1,FS,1,S DAYSS/1OX,SNO . PASSES REQUIRED TO ATTACK TARGETaS,F5.2/1OX
2,2OMINITIAL FLIGHT SIZE.,F3.0/SX,14M5 SORTIE RATE.,F5.2,1bH SORTIE
3S PER DAY/BX,34HS PROBABILI TY OF SURVIVING SORTIE.,F7.5/)
WRITE (6,2002)

2002 FORMAT(/ IOX, SJOB SCALING OUTPUTS//)
WRITE (6,2003) SORTAV,SRTPAC,EXSORT

2003 FORMAT C $X,4bHS MAX IMUM (40. SORTIES AVAILAB LE PER A/C IN TW~ ,F7 4/
1 !x,43H* ExP . NO, SORTIES AVAILABLE PER A/C IN TW•sF7,4/
2 SX,43MS EXP . ND, SORTIES COMPLETED PER A /C IN TW.sF7.4)
WRITE(6,3000) TKAC,EXTK ,EXBA
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3000 FORMAT (SX ,39HS EXP. NO. TARGETS ATTACKED PER SORT!E.,F5.3/
1 SX .42ws EXP. NO. TARGETS ATTACKED PER A/C IN Tw.,Pe,2/
2 SX,33w5 FXP, NO. DAMAGES PER A/C IN TW.,P7.4)
WR ITEC 6,3001) PSAB,ACLOST

3001 FORMAT (SX,35H* PROBABIUTY OF A/C SURVIVING WA*.,P7.ê/
1 SX,26H* EXP. NO. A/C LOST IN TW•,F7.2///)

• WR!TEC6,2005) FSR
2005 FORMAT (8X,35H* NUMBER OF A/C REQUIRED TO DO JOBU,PI.2///

1 5X,31H(S — DENOTES CALCULATED VALUES ))
RETUR N
END

*SS*SS
*****SMISSION TRADE—OFF METHODOLOGY COST MODEL
*5*5*5

SUBROUTINE MTOC (MOD)
CO M MON/ CO ST/C A K ,CQMA
COMMON /JO5/ BETA (10,10,5) ,EXBA,FSR,NAC,NMOD,PLOC (10,IO)sPNAV,
IPRABR,PSAB,RDK,RDKUSE,RWA,SR,SRTPAC,TW,XIFS,XNT,!ROK
EQUIV ALENCE (ESBA ,SRTPAC I.. (ANB,FSR)

*S*SSSR EAO INPUT DATA
5$5*5 S

READ 1000’Z
• REAO IO01sNRS,MRS,NRE,MRE,CR

READ 1001,NQS,MQS,NQE,MQE,ANG,ANGM ,CQMA,RHA,RLA
IF (RHA.EQ.0.O) RHA .0.L
IFCRL A .EQ.0.0) RLA•O.1
READ 1001,NGS,MGS,NGE,MGE,ANS,CGSY
READ 1002,NBS,MBS,LBS,RCBG .CAK,CAX,CW,RDAK,COK
LWAR .TW+0.5

$55*5*
*S*SSSPRINT OUT INPUT DATA

• S*SS*S
• II • MOD—i

PRINT 2000,II,Z
PRINT 2001,NRS,MRS,NRE,MRE,CR
PRINT 2002,NQS,MQS,NQE,MQE,ANG,ANGM,ANB,COMA,RHA,RLA
PRINT 2003,NGS,MGS,NGE,MGE,CGSY1ANS
PRINT 2004,II,NBS,MBS,LBS,LWAR,RCBG,CAK,RDAK ,CDK
PRINT 2005,PSAB,EXBA,CAX,ESBA ,RWA,CW

5*5*5*
• SSSS**CONVEIT DISCOUNT RATE FROM ANNUAL BASIS PERCENT FIGURE TO

SSS**SEQUIVALENT DAILY BASIS DECIMAL FIGURE

zs.O1*Z

SS**S*COMPUTE DISCOUNT FACTORS
• **SS*S

V RZ .DP(36SSN RS+3OSMRS ,365*(NRE— NRS).30*CMRE.MRS) ,Z)
VQZsDF(365*NQS+30SMQS,365*(NQE~ p4Q5)43O*(MOE.M0S),Z)
VGZ.OFC36SSNGS+30*MOS,3655(NGE—NGS).30*(MGE—MGS),Z)
VBZ.OF C 365*NBS+30*MBS+LBS, LWAR,Z)
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‘S*’*SCDMPUTE PRESENT VA LUE OF RDT +E COST
*5* 55*

C 1.VRZ 5CR
* *5 5* S
***5S*COMPUTE PRESENT VA LUE OF ACOUI SITION COST
*5*5 55

ANGM~ AMAX 1CA N GM , ANB ) —

C2.VQZ*COMA *AM IN1 CANGM ,ANG )* ( 1 .0+RHA+RLA)
IFCA N GM .LE.ANG ) GO TO 1
ABUY A NGM—ANG
ANG A NGM
C2 .C2+ABUYICAK
PRI NT 2008,ABUV

*5*5*.
**S*S*COMPUTE PRESENT VALUE OF OPERATION AND SUPPORT COST
*5*5*5

1 CGAY CGSY/ANS
C3 .VGZ*CGAV *ANG* (12* (NGE—NGS )+MGE— MGS)/12,O

555*55
****SSCOMPUTE PRESENT VA LUE OF WARTIME OPERATION AND SUPPORT COST
*5*5**

C4.VBZ*ANB* (RCBG*CGA Y*LWAR/3 65.0+ (1.O PSAB )S (CAK+RDAK*CDK )’
1EXBA 5CAX +ESBA~ RWA ~ CW )

*5*55*
*S*~ **C’JMPUTE PRESENT VA LUE OF TOTAL LIFE CYCLE COST
*5*5*5

CLC’C 1’C2~ C3~ C4
5*5*5*
*S****PRINT OUT RESULTS

• *5*5*5
PRINT 2007
PRINT 2006,C1,C2,C3,C4,CLC
PRINT 2050

2050 FORMA T (5X,3~ HC* — DENOTES CALCULATED VA LUES )////)
RETURN

• • 
1000 FORMAT (F10 .O)
1001 FORMAT (415,6F10.0)

• 3002 FORMAT(3 !5,5X,6F10,O)
2000 FORMAT C1H1,20X ,29HMISSION TRADE— OFF METH000LOGY/30x,)OMCOST MODEL

1 //55x,4HMOD ,I1//22H ANNUAL DISCOUNT RATE~ ,F7,2,8H PERCENT//// )
2001 FORMAT (S RDTE COST INPIJTSS//bX,SYEARS/MON THS TO START OF RDTE=S ,

112,*/*,IZ//oX, *YEARS/MONT HS TO END OF RDTEs*,I2,S/*,!2//b X,
- 

• 2*COSI (iF RDTE•$*,F15.2////)
2002 FOR MAT C * ACQUISITION COST INPUTS*//6X,SYEA RS/MONTHS TO START OF 5,

• 1*AC QUISITION= *,12,*/5,I2 //6x,*YEARS/MDNTHS TO END OF AC QUISITION .’
2,12,’/*,I2// 6X,*NUMBER OF AIRCRAFT IN TOTAL FORCE=* ,F5,OI/6X,
3SNUMBER OF AIRCRAFT TO BE MQDIFIED .*,F5.O//6X,*NUMBER OF A IRCRA FT*
4,5 IN WAR FORCE *,F7.2//bX,*COST OF MODIFICA TION PER A IRCRAFT = $*,
5F9 .5//bX, *COSI OF AGE/COST OF MODIFICAT !ONS*,F7,4//6X,*COST OF 5,
6*SPARES/COST OF MO0!FICATION .*,F7.4//// )

• 2003 FORMAT (* PEACETI ME OPERATION AN D SUPPORT COST INPUTSS//6X,*YEARS/*
1,*MONTHS TO STAR T OF O+S.*,12,S/*,I2//6X, SVEARS/M ONTMS TO END OF *
2,*O4SZ*,1 2,*/*,12//6X,*ANNUAL U.S COST PER SQUADRDN .S*,F12.5//bX,
3*NUMBER OF AIRCRAFT PER SQUADRON~

S,F4.0////)
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2004 FORMAT C1H1,
1 55X,4HMOD ,11//42H WARTIME OPERATION AND SUPPORT COST INPU
115, //6X,bHYEARS/,
I*MONTHS/DAYS TO START OF WAR .5,I2,5/*,12,5/*112//6X,SDURATION DF*,
2* WAR IN OAYS .S,14//6X,SCHANGE IN ANNUAL 0+5 COST/ANNUAL PEACES,

• 3*TIME 0.3 COSTu*,F7,4//bX,*REPLACEMENT COST PER AIRCRAFT KZLLEDU$
e*,FLL,2//6X,*CREWS LOST PER AIRC RAFT KILLED.5,F7.4//bX,*COST PER A

• SIRC RAFT OF CREW REPLACEMENT .$*,F9.5/)
• 2005 FORMAT (4X,47H* PROBABILITY AN AIRCRAFT WIL L SURVIVE THE WAR .,

1 F7.5//4X,53HS EXPECTED DAMAGED SORTIES FLOWN IN WAR PER AIRCRAFT .
2,F5.2//eX,34HREPAIR COST PER DAMAG ED A !RCRAPT.S,F9,5//4X,

• 3 45M* EXPECTED SORTIES FLOWN IN WAR PER AIRCRAFT.,P7.2//4X,
4 45H* EXPECTED NUMBER OF WEAPONS USED PER SORT!E.,P$.4//6X,
S L7HCOST PER WEAPON .$,F9.6////)

2006 FORMATC25X, *RDTE COST.$S,FiS.2/18X,SACQU ISITION COST.S*,F15.Z/SX,
L*OPERATION AND SUPPORT COST.S5,F15.2/SX,SCHANGE IN O•5 COST FOR 5,
2*WAR.S*,F15.2/35X,i6(*~*)/13X,*TOTAL LIFE CYCLE COST.$*,F13.2////)

2007 FORMAT (3X,18H* PRESENT VALUES—— si)

200$ FORMATC1X ,F5 .0,* ADDITIONAL AIRCRAFT PURCHASED*////)
END

FUNCTION DFCM,N,Z)
- C.i,O/U.OsZ)

IST.1+M/365
IENO I+(M+N)/365
!F(IST.EQ .IEND) GO 10 2
J.365-MOD (M,365)
JEND~MDD (N—J,365)
SUM•0.0
00 1 I.IST,IEND
SUM.SUM+J*C**I
J.365

• IFC I +1.GE.IEND ) J=JEND
1 CONTINUE
DF.SUM/N
RETURN

2 DF.C*SIST
RETURN
END

SUBROUTINE SUBMUE
COMMON/COST /CAK, COMA
COMMON/PASS/ACH,ACK,MOD,PD,PH,PKBASE,PKMOD,PL,PS,PSNA
COMMON/SORTIE/CTA,CTR,CTS,CTU,PLMOO,TA,TF,TPOF STPRP,TQUE,TSITTAX,

*VAMOD, XMMHA, XMMHR, XMMMS , XMMHU
COMMON/W EAPON/ IPAS S ( 10), IPASTC 10)a IV ( 10), IWI1O, 10)sPBHC 10), PIBASE,

SQ NST IV A BAS E,WBH ( 10), WP N PAS ( 10) ,WP NSQR ( 10),W PNT GT ( 1O),WRKT
IFC MOD .GT. 1) GO TO 10
T EST3 .VA $A SE/CA K
TEST4.C100,0—VABA SE )/pLBASE
60 10 30

113

• ••-~~••-- • • -•—- • —-•••- • —• —-••-— -— —p _- - --• - — -- -•— -
~~~ 

----••
~ - -~

-•- • —•- —“ ~~~~~~~~~~~~~~~~~~~~~~~



JTCGIAS-76-S-002

C COMPUTE Ii
10 XNUMI.PKMO D *CCA K+CQMA)

X !1SX NUML/(PKBt&SE*CAK)
C CflMPUTE 12

OE L TVA2 VABAS E— VA MDD
TERM1=1 .0—IDELTVA/VA BASE )
TERM2.) .O+ CQMA /CAK )
XIZ TE RM1*TERM2

C COMPUTE 13
X 13 . DFLT V A / C O MA
OF L TPL PL B AS E—PL MOD
IF (DELTPL .EQ.0.0) DELTPL :L.0
XI 4 OELTVA /DELT PL
WR !TECb ,1000)

1000 FORMAT (28X, *SUB—MOES* //)
WR ITEC6 ,1001) TES T3,TEST4

1001 FORMA T(LOX, *VA /CA KaS,IX,F6.4,1OX,* (100—VA )/PL .*,1X,F6,4/)
WRITE (b,1002)

3002 FORMAT ( 15X,*I1*,1OX,*I2*,10X,*13*,1OX,*!4*/)
IMOD MD D— t
WR ITEC6 , 1003) IMOO,X 1 1~~XI2,xI3,XI4

1003 FORMAT(3X,*MOD*,1X,11,5X,F6.3,3C6 X,F6 .3t/)
IFCDELTPL.NE .1.0) GO TO 30
WRITE C 6’ 1004

1004 FORMAI ’C3X,*OELTA pL~ O,0, X14,.DELTA VA*)• 30 RETURN
END
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Appendix D

GLOSSARY OF PROGRAM TERMS

This glossary of program terms of MTOM is included as an aid to the analyst who
wishes to investigate the MTOM program s in detail . The glossary gives the definitions of all
the FORTRAN variables which appear as input , output or in common blocks in the MTOM
subroutines. Also included in the definitions are the units of measure for all inputs and

outputs.

For each of the alphabetized entries the following information is supplied, in addition
to the definition , if the category is applicable to that variable :

Common: The name of the common block in which the variable can be
found

Input: The name of the subroutine which reads the input variable

Output : The name of the subroutine which prints the output variable

Computed/utilized: The subroutines which the variable is either computed or used.
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(;Ioss~iry

• • 
(
~uiiput~’d/at t.ible ,~iiiie ( uII,.tli li I ii ~iit ( hit pitt I )et l i lt  11111

lit t h u d

A MTOSI N MTOM Aiphauneric headet cont a inin g (light ii•

li rmation data for a given aircraft i~ pe

ABORTS MTOP MTOP I xpected tiumber of aircraft aborts t~ir
a given aircra ft type

ABRTNO MTOP MTOP I’i (aircraft non-abort )

A13t!Y MTOC MTO ( The number (if new aircraft ( incorpi I.
rat ing t h e  nmdihcation) that would
have to be purch ased in order to make
up t he difference between the huce
required to do the 1oh ai id t lie i i  11111 he
of aircraft in t he total force. If t ins
diffe rence is negative . ABUY is ~et to

Ic ro

ACI I PASS MTO 1’ I xpected iiumher of aircraf t  retun litig
home for a tzivcn aircraft type

ACK I’ASS MTOP MTOP. l:xpected tiumber of airc ialt killed oil a
AC KI LL mission f~ r a given aircraft type: up

date d by ACK ILL
AC LOST MTOF MTOF Lxpccted number of aircra f t lost din ing

war period for a given aircraft type

AIDI(I,J) Dlvi MTOI)IN MTOI)IN (‘OMPT initial altitude associated with j t l i
co lumn ciii ries for dive maneuver (‘K
tab les for ith defensive weapon (me te rs )

Ali’tJ(l.J ) POP-UP MTODIN MTODIN COMPT Initi al altitude associated with j t i i
co lumn entries for POE~UP niaticuver PK
ta b les for iii dcl~iisivc weaputi (meter s

ALSA(I.J) SWING MTODIN MTODIN COMVF Alti tude associated with jth row cnt i ics
for swingaround maneuver PK tables or
it hi defensive weapon (meters )

ALSULJ) STEIN MTOI)IN MTODIN COMPT Altitude associated with j t h row e nt l ies
for straig ht and level PK tables for it Ii
defensive weapon (meters)

AL~( I) SCI NAR MTODIN MTODIN COMPT Aircraft altitude during inbound flig ht
for ith aircraft type (meters )

AL$(l) S(’I~NAR MTOI)IN MTODIN COMPT Aircraft altitude during homebound
h i g h t for ith aircraft type (meters )

ANU • MTOC MTOF. The number of aircraft required to fight
MTOC the war (EQUIVALENCE FSR)

ANI)l( h .J) Dlvi MTODIN MTODIN COMPT Dive angle associated with liii row
entries of dive maneuver PK tables t~ i
it h defensive weapon (degrees)
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Glossary (Contd.)

Variable name Common Input Output Comj ute
d
d/ Definition

ANG MTOC MTOC The number of aircraft in the total force
ANGM MTOC MTOC The number of aircraft to be modified.

The number is input , but is modified in
the program based on the number of
aircraft required to complete the de-
fined job

ANS MTOC MTOC Number of aircraft in a squadron

AN5(I) SCENAR MTODIN MTODIN COMPT Dive angle for ith aircraft type (degrees)
ATPU(I,J) POP-UP MTODIN MTODIN COMPT Terminal altitude associated with j th

row of pop-up maneuver PK tables for
ith defensive weapon (meters)

AlT AlTR MTODIN MTODIN COMSC, Nominal attrition for baseline aircraft
SCAL (optional)

AT4(I) SCENAR MTODIN MTODIN COMFY Aircraft altitude for target search for ith
aircraft type (meters)

• B(I,J,K) DEFEN MTODIN MTODIN SURV2, Vulnerability factor for ith aircraft
SURV1 type, jth defense zone, kth defensive

weapon

BETA(I,J,K) JOB JOBIN MTOP MTOP Pr (aircraft lock-on target) for ith mod,
jth target , kth pass

BX MTODIN MTODIN Dummy variable name for vulnerability
factors as they are read in

CAK COST MTOC MTOC MTOC, Cost of an aircraft killed (millions of
• SUBMOE dollars)

CAX MTOC MTOC MTOC Cost to repair a damaged aircraft (mil-
lions of dollars)

CDK MTOC MTOC MTOC Cost per aircraft to replace a crew
(millions of dollars)

CGSY MTOC MTOC MTOC Operation and support cost per squad-
ron per year in peacetime (millions of
dollars)

CQMA MTOC MTOC MTOC, Cost of modification per aircraft (mil.
SUBMOE lions of dollars)

CR MTOC MTOC MTOC Total cost of RDT&E (millions of
dollars)

CTA SORTIE MTOSIN MTOS MTOS Factor for converting manhours for
abort repair to clock time

CTR SORTIE MTOSIN MTOS MTOS Factor for converting manhours re-
quired for damage repair to clock time
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( 
~k,ssa ry (( oritd. I

• • Cumputed/
Variable itame ( t nimon Input On t put 

~ if ~~~ 
Del intl ion

(‘IS SORTIE MTOSIN MTOS MTOS Factor for converting scheduled mainte-
tiance manhours to clock t it UC

CTLI SORTII MTOSI N MTOS MT OS Factor for converting unscheduled
maintenance manhours to clock inie

CW MTOC MTO(’ MTOC Cost of a weapo n (millions tif dohiui s )

(1 MTOC MTOC Present value of total RDT&I cos t

(tni hlions t i f dollars)

C 2 MTOC MTOC Present value of total acquisition Cost
wihhions of dollars)

(3 MTOC MTOC Present value of total peacetime opei
at uifl and support cost ( millions of
dollars)

C4 MTOC MTOC Present value of incremental operat iou
and SLipporl cost due to war (tniliions u I
dollars)

• [)EN(IJ) DEFEN MTODIN MTODIN SURV2. Density f~ictor - DEN = 0.002 times
SURV I weapon erlective range (meters) times

• weapons per square kilometer

DMMIIA MTOS MTOS ~ manhours for abort repair (mod-
baseline)

DMMEIR MTOS MTOS ~ manhours for damage repait (mod-
base line)

I)MMI IS MTOS MTOS A scheduled m aintenance manhours pci
• living In u r ( mod—hasci inc

l)MMI It) MTOS MTOS A unscheduled maintenance it iauului ‘ iii

per flying h o u r (mo d-baseline )

• l)3f I) S(’l NAR MTODIN MTODIN COMI’T Distance traversed by airc ra ft  during
inbound flight t~’r it hi auc rat ( t~ t~e
( kilometers)

• 1)45(11 SCI NAR MTOI)IN MTODIN COMII Distance traversed by aircraft duii rug
target search f~ r it h aircraft ty pe
( ki lometers )

1)7(1) SCI NAR MTODIN MTODIN COMPT Distance traversed by aircraft dtiiing
between target flight for ith aircraft

• ty pe (kilornetcrs)

SCI~NAR MTODIN MTODIN COMPT Distance traversed by aircraft during
homebound flight for ith aircraft t~ p~(kilometers)

4 118
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Glossary (Contd.)

Variable name Common Input Output C07Ut71/ Definition

D95(I) SCENAR MTODEN MTODIN COMPT Distance traversed by aircraft during
loiter for aircraft not locating target for
ith aircraft type (kilometers)

ESBA JOB MTOF, Expected number of sorties flown in
MTOC war , per aircraft (EQUWALENCE

- SRTPAC)
EXBA JOB MTOF MTOF, Expected number of aircraft damaged

MTOC during war period for a given aircraft
type

EXSORT MTOF MTOF Expected number of sorties completed
during war period for a given aircraft
type

EXTK MTOF MTOF Expected number of targets attacked
during war period for a given aircraft
type

FSR JOB MTOF MTOF, Expected number of aircraft required to
MTOC complete job during war period for a

given aircraft type (same as ANB)

GAMMA(I) ATTR MTODIN MTODIN COMSC Nominal attrition allocation to ith de-
fense zone (optional)

IAC MTODJN MTODIN Indicator variable for inputting PlC ace
nario characteristics, or vulnerability
factor. IAC O -~ end of data, IAC~~ -,data for IACth aircraft type on following
cards

H MTOM MTOM Aircraft mod number, baseline O
(MAX JOBIN JOBIN Maximum number of targets to be

attacked. IMAX � 10
• (MOD SUBMOE SUBMOE Aircraft type index

IPASS(I) WEAPON MTOP MTOW, Number of passes to be attempted by
MTOP ith aircraft

• IPAST(I) WEAPON MTOW Internal variable
- 

• IV(I) WEAPON MTOP MTOW, Number of targets attacked by ith air-
COMPT, craft type
COMPS,

• COMSC,
COMPN,
MTOP,
MTOS,
SUBMOE
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(;los~ iry ((onid.

( omputcd/ - -Va tt ahlc na Inc ( u  tmm in lii putt Output 
~ il uicd Deli nit nut

IW(l.J) WI AI~JN MIO P MTOW. Number of passes attempted h~ iii

(‘OMll . aircraft i~t pe on jt lt target
(OMI’S.
COMSC,
COMI’N.
MTOS.
SI) 13M0 F

iDl E MTODIN MIO[)IN Defense ione index for vulnerabilit y
foctor input: I3(IAC.JDEF KWEP)

JMAX JOBIN JOBIN Maximum tiumber of passes per target.
JMAX <5

JWFP MTODIN MTODIN Indicator variable indicates PK fabl es
for JW EPm Ii weapon follow

KWI P MTODIN MTODIN Defensive weapon index for vulnera-
bility factor inpt mts B( IAC,JDI F.KWF P)

LBS MTOC MIOC MTOC Number of days before the start of tIme
war (at ler NBS years and MBS niont lms)

LWAR 
- 

MTOC MTOC Duration of war to nearest integer
number of days

MRS MTOC MTOC MTOC Number of m onths before Start of war
(a fter NBS years)

MTOC MTOC MTOC Number of m onths bcfom c end of peace-
time O&S period (after NGI ~ears)

M(JS MTOC MTOC MTOC Number of niotiths before smart of
peacet ilitt’ O&S period ( a f te r  NGS
years)

MOl) PASS MTOM. Aircra ft type being evaluaf ed by MTOI’.
MTOP. MTOS, MTOF and MTOC. SUBMOF
MTOS. (hascline I)

• MTOF.
MTOC.
SUI3MOE

• MQI: MTOC - MTOC MTOC Number of months before the end of
t he acquisitiomi period (after NQF years)

MQS MTOC MTOC MTOC Ntumnhc r of mont hs before start of.
acquisition period (after NOS years)

MRI. MTOC MTOC MTOC Number of months beto ie end of
RDT&I period (after NRE years )

MR S MTOC MTOC MTOC Number iii months before start ut
• RDT&E period (alter NRS ~cats)

I 

- 
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Glossary (Contd.)

Variable name Common Input Output CO7~~ i/ Definition

NAC JOB MTOM , Number of aircraft types being con-
JOBIN, sidered (NMOD+1)
MTOW,
COMPI,
COMPS,
COMPN

NAIDIQ) DIVE MTODIN MTODIN, Number of dive angles (rows) for which
COMPF dive maneuver PlC are tabulated for ith

defensive weapon (�5)

NAIPU(I) pOp.Up MTODIN MTODIN, Number of initial altitudes (columns)
COMPT for which pop-up maneuver PlC are

tabulated for ith defensive weapon (~5)

NALSA(I) SWING MTODIN MTODIN, Number of altitudes (rows) for which
COMPI swingaround maneuver PK are tabulated

for ith defensive weapon (�5)

NALSL(I) STLEV MTODIN MTODIN, Number of altitudes (rows) for which
COMPT straight and level PlC are tabulated for

ith defensive weapon (�S)
NANDI(1) DIVE MTODIN MTODIN, Number of dive angles (rows) for which

COMFI’ dive maneuver PK are tabulated for lilt
defensive weapon (�5)

NATPU(I) POP-UP MTODIN MTODIN, Number of tenninal altitudes (rows) for
COMPI which pop-up PK are tabulated foi ith

defensive weapon (�5)

• NBS MTOC MTOC MTOC Number of years before start of war
NDIO DEFEN COMFF, Defense zone index associated with air-

COMSC craft not locating target area and return-
ing home (same as ND3)

ND3 DEFEN MTODIN MTODIN COMPT , Defense zone index associated with in-
COMSC bound flight

ND4 DEFEN MTODIN MTODJN COMPT, Defense zone index associated with
COMSC pop-up to search

ND45 DEFEN MTODIN MTODIN COMPT, Defense zone index associated with tar-
COMSC get search

ND5 DEFEN MTODIN MTODIN COMFF, Defense zone index associated with at-
• COMSC tack dive

ND6 DEFEN MTODIN MTODIN COMPT, Defense zone index associated with
COMSC swingaround

ND65 DEFEN MTODIN MTODIN COMPT, Defense zone index associated with
COMSC climb to next pass
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(;Ioss~ur~ ((ont(i )

Ci ut i mpu m i ed/
V;im table name ( omnto,t Input Output • .  Del t i t i t  toilt iti h uted

• NDb7 DEFEN MTODIN MTODIN (‘OMI’T. Defense lone index assoc iamed w ith
( OMSU climb to outbound altitude

ND7 DEIIN MTODIN MTODIN COMPT. Defense /one index associated wi th lx-
COMSC tween target flight

NDS I)l:Fl N MTODIN MTODJN COMPT . Defense ione iuudex assocuated v~itlu
(OMSC homebound flight

Nun DFFI:N MTODIN MTODIN (OMI’T . Defense ione index associated with dive
COMSC m i loiter al fit tide event for ai reru Ii ni it

locating the target

NI)95 DI:FEN MTOI)IN MTODIN COMPT. Defense ‘one index associated t t i t f i
COM SC loiter eve itt for a irera ft not b eat mu me

- target

NGI MTOC MTOC MTOC Number of years before c ud ot pe uce-
t u l le  O&S period

N;S MTOC MTOC MTOC Ntmtnher of years b~forc start  of peace-
• time O&S period

NMOI) JOB JOBIN JOBIN. Ntmtnhc r of a i rcialt  muds tu mude t
MTODIN. const ruct ion
COMPT.
COMPS.
COMPN

• NQI MTOC MTOC MTOC Number of years before end of acqu is-

iofl period

NQS MTO( MTOC MTOC Nu mber of years before start  of aequt~i-
t ion period

NRF MTOC MTOC MTO(’ Number of yea rs before end of RDT &I
period

NRS MTOC MTOC MTOC Number of ’ years before start of RDT& I
period

NSPS I~ I) ST1i~V MTOD IN MTODIN . Nu mber of speeds for which st raig ht
COMPT amid level lethal radii are tabulated iou

ith defensive weapon (�~)

NWI PS DI I- IN MTODIN MTODIN. Number of defensive weapons
SURV2.
SL I RVI

OPT ATTR MTODIN MTODIN MTOD Nominal aurition scaling option m di-
cato r : T attr i t ion scaling: F no at -

trition sca ling

P1311(I) W EAPO N MTOW . Passes at home because of uncoilsisf .~u m t
• MTOI’ weapon pass data for ith aircraft type
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Glossary (Contd .) 
____________________________

Variable name Common Input output Co7ute
d
d/ Defmition

P1) PASS MTOP MTOP, Expected number of paaes delivered for
MTOF a given aircraft type

PH PASS MTOP MTOP Expected number of passes not at-
tempted for a given aircraft type

PKRASE PASS MTOP, Pr (baseline aircraft kill on sortie)
MTOS,
SUBMOE

PKMOD PASS MTOP, Pr (modified aircraft kill during sortie)
MTOS,
SUBMOE

PL PASS MTOP MTOP, Expected number of passes lost due to
ACKILL aircraft kill for a given aircraft updated

by ACKILL
PLBASE WEAPON JOBIN SIJBMOE Payload for a baseline aircraft

(kilograms)
• PLMOD SORTIE MTOSIN SUBMOE Payload for a given aircraft mod

(kilograms)
PLOC(I,J) JOB JOBIN MTOP COMPS, Pr (ith type aircraft locates jth target)

COMSC,
• MTOP

PNAV JOB JOBIN MTOP COMPS, Pr (aircraft locates target area (no gross
• COMSC, navigational error))

• • MTOP
PN1(~I) PNORM COMPN, Scaled non-diluted aircraft survival

MTOP probability for return after not locating
• target area for ith aircraft type

PN3(I) PNORM COMPN, Scaled non-diluted aircraft survival
MTOP probability for inbound flight for ith

aircraft type

• PN4(I) PNORM COMPN, Scaled non-diluted survival probability
MTOP for pop-up to search for j th target for

ith aircraft type
PN45(I) PNORM COMPN, Scaled non-diluted aircraft survival

MTOP probability for search event for ith
aircraft type and j ilt target

PN5(I,J,K) PNORM COMPN, Scaled non-diluted survival probability
MTOP for attack dive event for ith aircraft , j ilt

target and kth pass
PN6Q,J,IC) PNORM COMPN, Scaled non-diluted survival probability

MTOP for swingaround event for ith aircraft
type, jth target , kth pass
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(;Iossary (Contd )

- Comnptited/
Variable twine ( omtnoum I ulp iuf Oumt ptm t ut il i/ed Dcl tnuf 11)11

PN~ 5(LJ) PNORM (OMPN. Scaled non-diluted surv ival puohahulity
MTOI’ for climb to next pass for i m l u :mim cuaft

t~ PC. jt h target and kfh pass

I’N(
~7(I) PNORM COMPN . Scaled non-diluted survival probahihit~

MTOP fom climb to homebound event iou it Ii
aircraf t type

PN 7I I .J) I’NORM COMPN. Sealed non-diluted survival ptobabi hi t ~
MTOP for ith aircraft type aild jt h target

I5N~~I ) PNORM COMPN , Scaled non-diluted survival probability
MTOP for homebound Iliglit for itli aircuaft

t~ pe

PNt
~ I.J) PNORM COMI’N. Scalcd nun-diluted aircraft  st irviva l

MTOI’ probability for dive to loitc u for aircraft
not b eating jth target for itb i air c uaft
t \pe

PN9S( l.J) I’NORM COMPN, Sea led non-diluted stirvival probabihit~MTOP for loiter for aircraft not locating t t lu
ta mg et for ith aircraft  type

PRAI3R .1013 JOBIN MTOS MTOW. Pm (aircraft abor t )
MTOP.
MTOS,
MTOF

I’RDAM MTOS MTOS Pr (aircraft damage) for a given airc raf t
type

I’RKT MTOS MTOF Number of pas~~s required ut at t ack
targets for a given aircraft type

PS I’ASS MTOP MTOP, Pr (aircraft survives sortie) for a gtv euu
MTO F aircraft t~ pe

I’SAB JOB MTOF. MTOF . I’r (aircraft survives war period ) t ot
MTOC MTOC given aircraft type

• PSNA PASS MTOP MTOP Pr (aircraft survives sortie given uioui-
• abort) for a givetl aircraft type

PTI (~ I) PTl NT COMPT. Non-diluted tentative survival lnol~-
COMPS, ability for return after non—loca l ion of
COMSC. target area (gross navigational error ) tot -

•

COMPN ith aircraft

I~T3(I) Pu NT COMPT . Non-diluted feimtativc survival piob-
COMPS. ability for inbound flight for ith a ircraft
COMSC. type
COMPN
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Glossary (Contd.)

Variable name Common Input Output Com;ute
d
d/

PT4(I,J) PTENT COMPT, Non-diluted tentative survival prob.
COMPS, ability for pop-up to search for jth
COMSC, target for ith aircraft type
COMPN

P19(I) P1ENT COMPT, Non-diluted tentative survival prob-
COMPS, ability for dive to loiter altitude for
COMSC, aircraft not locating target for ith air-

- • COMPN craft type
P195(I) PTENT COMP1, Non-diluted tentative survival prob-

COMPS, ability for loiter of aircraft not locating
COMSC, target for ith aircraft type
COMPN

QN COMPS COMPS, Expected number of aircraft surviving a
PSUR mission for a given aircraft type

(tentative) - updated by PSUR
QNST WEAPON MTOW, Number of aircraft attempting mission

COMPS, (after aborts are removed)
COMSC

RCBG MTOC MTOC MTOC Ratio of change in annual O&S cost due
to war divided by annual peacetime
O&S cost

RDK JOB JOBIN MTOS Ratio of expected number of aircraft
damage to expected number of aircraft
kill for baseline aircraft

RDAK MTOC MTOC MTOC Ratio of crews lost to aircraft killed
• RDKUSE JOB MTOS MTOS, Ratio of expected number of aircraft

MTOF damaged to expected number of aircraft
kills for a given aircraft type

RHA MTOC MTOC MTOC Ratio of cost of peculiar AGE to cost of
aircraft modification

RKDI(I,J,K) DWE MTODIN MTODIN COMPT Dive PK for kth column (initial altitude)
-
. jth row (dive angle) where 1f  (aircraft

type and defensive weapon)
RKPU(I,J,K) POP-UP MTODIN MTODIN COMPT Pop-up PK for kth column (initial alti-

tude), j th row (terminal altitude) where
1 f  (aircraft type and defensive weapon)

RKSA(I,J) SWING MTODIN MTODIN COMPT Swingaround PK for jilt row (altitude)
where 1 f  (aircraft type and defensive
weapon)

RXSL(1J,K) STLEV MTODIN MTODIN COMPT Straight and level PK for jth row (alti-
tude), kth column (speed) where 14
(aircraft type and defensive weapon)
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(;boss~ury ((ontd.)

• . ( ompufed/ --Variable name ( onimout bu m put Otit put 
~ 

I)el uiii f iou

RIA MTOC MTOC MTOC Ratio of cost of intitiaf spares to cost of
aircra ft modification

RWA JOB MTOP Expecfcd number of weapons delivered
per sortie for a given aircraft type

SCIO SCALI~ COMSC. Scaling factor for returning home fo i
(‘OMPN aircraft umot locating target am-ca (gross

navigational error)

SC3 SCALI COMSC, Scaling factor fou i nbound fl ight
COM PN

SC44 I) S(’ALF COMS (’. Scaling factor fbi pop—imp to search lot
COMPN ith target

SC45(l) SC/iLl: COMSC. Scaling factor fbi search for itlu targe t
COMPN

SC5(I .J) SCA LE COMSC. Scaling factor for attack dive for ~tliCOMPN pass a m ith targe t

• SCÔ( I.J ) SCALE COMSC, Sca ling factor for swimigaround follow-
COMPN ing dive iou jt h pass at it h target

SCo5(b ,J) SC/iLl: COMSC. Scaling factor for climb to next pass lou
COMPN jt h pass at it li target

SC(~7 SCALE (‘OMSC. Scaling facto r for climb to h omebound
COMPN alm imudc after last target

- S(’7(I) SCALE COMSC. Scaling factor for flight between mlii and
COMPN (I+l)Ih targe t

SC~ SCALE COMSC. Scaling factor for homebound flight
COMPN

• SC~ I) SC/i II (‘OMSC. Scaling factor for d ive to loiter altitude
COMPN for aircraft not locating ith targe t

SC9S( I) SCALE COMSC. Scaling factor for loiter for aircra f t not
COMPN locating ith target

SORTAV MTOF MTOF Maximum number of sorties available
dtmrim ig war period for a given aircraft
type

SPSULJ) STLI V MTODIN MTODIN COMPT Aircraft speed for jth column entries of
straight amid level lethal radius tables for
it li defensive weapon (rn/see )

SP3(l) SCI NAR MTODIN MTODIN COMPT Aircraft speed during inbound fli ght for
ith aircraft type (rn/see)

SP4S(I) S(I-NAR MTOI)IN MTODIN COMPT Aircraft speed during targe t search for
ith aircraft type (rn/see)
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Computed! - .Variable name Common Input Output utilized Definition

SP7(I) SCENAR MTODIN MTODIN COMPT Aircraft speed during between target
flight for ith aircraft type (rn/eec)

SP8(1) SCENAR MTODIN MTODIN COMPT Aircraft speed during homebound flight
for ith aircraft type (rn/eec)

SP9S(I) SCENAR MTODIN MTODIN COMPT Aircraft speed during loiter for aircraft
not locating target for ith aircraft type
(rn/eec)

SR JOB MIOS, MTOS, Sortie rate for a given aircraft type
MTOF MTOF

SRTPAC JOB MTOF MTOF, Expected number of sorties per aircraft
MTOC during war period for a given aircraft

type (same as ESBA)
TA SORTI1~ MTOSIN MTOS MTOS Time required to re-arm aircraft for a

given aircraft type (hours)
TEST3 SUBMOE SUBMOE Vulnerable area/dollar (for baseline air-

craft) (VABASE/CAK)
TEST4 SUBMOE SUBMOE (lOO-VABASE)/PLBASE
IF SORTIE MTOSIN MIOS MTOS Time required to refuel given aircraft

type (hours)
TICAC MTOF MTOF Expected number of targets attacked

per sortie for a given aircraft type
IPOF SORTIE MIOSIN MTOS MTOS Time required for post-ffight inspection

for given aircraft type (hours)
TPRF SORTIE MIOSIN MTOS MTOS Time required for pre-flight inspection

-
- 

- for a given aircraft type (hours)
- TQUE SORTIE MIOSIN MIOS MTOS Waiting time for given aircraft type

(hours)
TRNRND MTOS MIOS Sum of times (clock hours) required for

re-arm, refuel, pre-flight inspection,
post-flight inspection, waiting and taxi-
ing per sortie

IS SORTIE MTOSIN MTOS MTOS Sortie length for given aircraft type
~~ours)

rrAx SORTIE MTOSIN MTOS MTOS Taxiing time for given aircraft type
(hours)

1W JOB JOBIN MTOF MTOF Length of war (days)
T3Q) SCENAR MIODIN MTODIN COMPT Time required for inbound flight for ith

aircraft type (seconds)
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Glossary ( ( on k i .)

- Com puted! -Variable name ( onimon Input Output rmt ihiie d Del mu tt tori

145(I) SCENAR MTODIN MTODIN (OMPT Tu ne requ ired for ta rget scauc li fou ut l u
amrcr aft type (seconds)

T7(I) SCINAR MTODIN MTODIN COMI9 Time required for bctween target flight
for it h aircraft  type (seconds)

T~(l) SCl:NAR MTODIN MTOI)IN COMPT Tunic re~ iirc d for homehouuid llighit for
it im aircraft type (seconds)

T95(l) SCI NAR MTODIN MTODIN COMPT Time of loiter for aircraft not locating a
taigef for ith aircraft type (seconds)

VABAS I- WEAPO N JOh N SUBMOE Vulnerable area of baseline aircraft (u1r )

VAMOD SORTIE MTOSIN SUBMOL Vidnerable area for a given aircraft mod
(m— )

WIIH(l) W EAPO N MTOW MTOW Weapons not expended because of mit -
coils istcflt weapons/ pass and weap~ ‘u s!
sortie data for it h aircraft type

WPNPAS(I) W EAPON JOBIN MTOW . Number of weapons per pass hot it hu
MTOP. aircraft type
MTOF

W PNSOR(l) WE APON JOBIN MTOW Number of weapons available per s~~tic
for it lu a ir c raft  tYpe

WPNThTO) W EAPON JOB)N MTOW Number of weapons per target for it lu
aircraft type

WRKT WEAPO N JOBIN MTOF Number of weapons required to attack a
target

XIFS JOB JOBIN MTOP . MTOW , lt i itia i tlight s u e
MTOF MTOP.

MTOF
X II SUBMOL SUBMOF A SUBMOIi - ratio of expected cost per

aiucraft for mod aircraft killed to cx-
peeled cost per aircraft for hasehiiue
aircraft killed

- 

- X12 SUBMOE SUBMOI: A SUBMOE - t he product of two ratios :
vu lnerable a rea of a given mod to that
ot the baseline aircraft , and the cost of
( lie given m o d  to t lie cost of the
baseline

X 13 SUBMOI SUBM OL A SUBMOL - The vulnerable area re-
• duction/dollar for a giveul aircra ft

modification

K14 SUBMOF SLJBMOL A SUBMOI - for a given aircraft mod
t he ratio of ~ vulnerable area to
~ pay load

-
~ ~28
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Variable name Common Input Output Comjut~d/ Definition

XMMHA SORTIE MTOSIN MTOS MTOS Manhours per abort repair for a given
aircraft type

XMMHR SORTIE MIOSIN MTOS MIOS Manhours per damage repair for given
aircraft type

XMMI-IS SORTIE MTOSIN MTOS MTOS Scheduled maintenance manhours per
flying hour for a given aircraft type

XMMHU SORTIE MIOSIN MTOS MTOS Unscheduled maintenance manhours per
flying hour for a given aircraft type

XNT JOB JOBIN MTOF MIOF Number of targets to be attacked during
war period

Z MTOC MTOC MTOC Annual discount rate as a percenlage
figure (converted to decimal internally)
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