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Section 1

INTRODUCTION

Thi manual is intended to help and guide the user in the
preparation and proper program operation for the P-ase I System Assessme-nt
Model (SAM) developed under Cornell Aeronautical Laboratory, Inc. (CAL)
Project Mobile Army Surveillance System (MASS). It comprises Volume ..
of the documentation of the Systems Assessment Mod*4 developed under Amendment

PO000 to Contract DAA-B07-69-C-0069. The SAM collectively cor.iris'•s 21
distinct Job steps, 240 sub-programs, anr 27 data sets (some of which are
composites of many subsets). Dependencies of job steps with other job steps
vary widely, from "Making Sparse Digital Terrain Tape" and "Atmospheric"
programs that are essentially self standing, to Output Processor type programs
that require almost all other job steps to have been previously exucuted. In
this manual, each job stop is defined in terms of subroutines required, data
sets needed, data sets generated and Instructions for the preparation of
planner input cards. For easier reference and identification a program or
deck name has been given to all main programs, e. g., EXEC1 is the name of
the main program in the Main Simulation Model (MSM). Similarly, a program
or deck nar-.*. has been given to all BLOCK DATA subprograms.

No attempt was made to describe details of job control
language (JCL), especially the date definition (DD) cards, which are generally
dependent upon machine type, upon its operating system, upon its peripheral
storage facilities and upon user/programmuer choices of devices and data
control block parameters.

It should be noted that data set names (DSN) are completely
optional. The n&ames given in the foJ.lowing text are consistent, but %%ser/
progranmmers may make different choices having more meaningful mnemonic form.

Figure 1-1 illustrates the sequence of executing the 21 job
steps and shows "external" input and output data sets. The 18 inteinal data
sets used in the PRERUN will be shown in the discussion of the PRERUN Program
Operation. Figure 1-2 lists the 240 subprograms within the 21 job steps.

1-1



ll I MMIW l A

A ft IMIT9

"TA "no"

CAR" u U, CA
PR AM u uu

ftoU 1- tUNEOF ol JOSEP

a -z TI



I ACOUBK S0 ELPEX 99 INMATN 145 PLOT 195 SENXY
2 ACOIJTG 51 EMSG 100 TNflUT 146 PACDNT 196 SEQ

f3 ALFCVT 52 ENfi 101 INSPCT 147 PRFCIP 197 SETSCI
4 ALPHA 53 FNVIR t02 INTER 148 PRF4N1 198 SFTSC?
5 ANALMN S4 EPHEM 103 IRPA') 14q PREMN2 199 SNAIDA
6 ANG 55 ERASE 104 ITOnFY 150 PAFMN3 200 SNPGT
7 ANLYZE 56 FRFC 105 IUTFVL 15t PRF&Y44 201 SPHTRI
8 ARFRK S? FVNEFD 152 PRFMN6 2n2 STCIRC.
9 ARFTG 58 EVNT9 106 JFRLK3 153 PRFMNS 203 STRECT

10 ARRIVL 59 FVNT?3 107 JFAIKfi 154 PRFMN9It ARRrTR 60 FVNT48 108 JSIETA 155 PRFMNA 204 TACCOM
12 ARRVLU 61 EXFCI 156i PREMNR 205 TACnut
13 ATMOMN 62 FXECIA 109 KSTVLU 157 PRE'4NC 206 TANOT

14 ATMOS 63 EXECIB 158 PqROM 207 TARGAR
64 EX2AFL 110 LDSRT 159 PPO)R2 208 TARGEXIS BATEX 65 FXHLT III LEAST 16n PR083 209 TFRAN

16 RATLSK 66 EXSFA 112 LEST 161 PROR4 210 TFPANEI17 RATLYG 67 FX2SNP 113 LILtASM 162 PROSS 211 TEPCYR I
IR REMAP 68 FX2SNR 114 LOCAYF 163 PR')FIL 212 TGTLG
19 BFIASK 69 EXZSPC 115 LOO)QUE 164 PSNJP 213 TGTLXY
20 SFILUM 70 EX2SRP 116 LOS 165 PSNP19 214 TGTPTR
21 OLKLOS 71 EX2UPO 117 LSGT 215 tGTVLU
eZ ORKWIR 72 FX3ARF 166 QUAD 216 THERML
21 8SCi4UL 73 F-X38K 118 MAGTG 217 TIMER
24 BSOR1T 74 FX31MG 119 MAINLS 167 RAD)AR 218 TimmU
25 BUPOAT 75 FX3MAG 170 MAINSY 168 RADCTR 219 1PDISlK
26 BWIRBK 76 FX3PIR 121 MAKYAP 169 RADIAN 220 TRAN

77 FX3RDR 122 MAPPER 170 RAnPLT 221 TRAN?
27 CALLIT 78 FX3SAC 1?3 MCHART 171 RADSEL 222 TRNPAR
28 CIRC 79 [X3THV 124 MEPGnR 172 READ 273 TRNPRI
29 CLOSEL 125 MERGFl 173 REROC 224 TRNSFR
30 CNNECT 80 FAINTV 126 MICRO 174 RFADIN 225 TWOLKO
31 COMMA 81 FINOX 127 MICTER 175 RFADUr
32 COMMuP R2 FINOY 128 MONLST 176 RFRR 226 UGSOET
33 CONTUR 83 FLSTG 129 MSGOIIE 177 RFSET 227 UGS!IUT
34 CONVRT 84 FMERGE 130 MSMESLK 178 AFLINK 228 UPONI
35 COUNTR 85 FOLAGE 131 MVS 179 RHrVVHF 229 UPON3'
36 MRATE 86 FSTARG 180 RnnRUM 230 UPON5
37 CSCHnL 87 FTPAPI 132 NML10 181 ROUTE 231 UPI)N6
38 CULT8I( 88 FTPAR2 113 NORMFR 182 RUSUP 232 UPONA
39 CULTIFX 134 NUsiRER 233 UPONID

89 GMFRGE 183 SACDET 234 UPDN19
40 DELW' 90 GRFC 115 oRDER- 184 SCANI 235 URN
41 D1FF' 91 f.RN 136 OIJTCTR 105 SCiN2 236 URNASK
42 OLLOS 92 GRNASK IR6 SCATT 237 URNL)RG
43 DOPLER 91 GRNOPG 137 PAPMTN 107 Sr.NLUT
44 BORDER 138 PAPPTA 188 SCQFFN 238 VALID *45 OSKOUT 94 HORIZ t39 PARVLU 189 SE;CL OG
46 DUMPMS 95 HTGAIN 140 PATHS 190 SECT 239 WEATHR

96 HYPERtI 141 PGSKIn 191 SFTSRK
47 EDIT 142 PGSKP? 192 SFISTG 240 XSnRT
48 EFFEC 97 MI)ST 143 PIRPK 193 %FtLCTR
49 ELPOT 98 IMAGE 144 PIRTG 194 SF'JSO

Figure 1-2 LISTING U. 3AM SUBPROGRAM NAMES
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Section Z

ATMOSPi4ERIC MODEL PROGRAM OPERATION

2.1 MAIN PROGRAM ATMOMN

Z.1.1 Purpose

ATMOMN is the main program required to initiate genera-
tion of the atmospheric environment for the duration of the game. It is used
as a vehicle for providing inputs to the simulation and therefore subject to
alteration by the game planner. Because various portions of the PRERUN
and Main Simulation Model require knowledge of the atmospheric environment,
it is intended to be a stand-alone program executed prior to the PRERUN.

2. 1. z Use and Descrintior. of Inputs

Although ATMOMN only calls Subroutine ATMOS, fourteen
other supporting subroutines are required for execution. Figure 2.1-1 lirts
these subroutines.

JOB STEP: ATMOSPHERIC MODEL

SURPRnGRAMS NEEDED
ATMflMN (MAIN PROGRA41
ATMOS
EDIT
EMSr,
END

CRN

IRRAn
ORDER
PRECIP
PROBI
PRflB2

pRflB3
PROB4
PROB5
SPHTRI
URN
WEATHR

DkTA SET NEFOEO
SYSIN (UNIT 5 - INPUT I)ATA)

DATA SFT rENEQATEO
MASS0AT (UNIT 3 - RAStCTAT•CNV)

Figure 2.1-1ATMOSPHERIC SUBPROGRAMS AND DATA SETS

2-1



The ATMOMN Program is used as a vehi',1e for providing
inputs to ATMOS as well as the PRERUN and Main Simulation Model.
Figj2.1- 2 presents the thirteen FORTRAN statements which compose the
program. This auxiliary program must be prepared each time ATMOS is
to be executed. Lines 1, 2, 9, 10, 12 and 13 should appear exactly as shown.
Lines 3 through 8 and line I 1 are altered as required for the particular game
being played. Lines 3 through 6 specify the content of four integer variables
in the BASICT common area. Line 3 establishes ITODST, the time of day at
the start of the game in seconds. In the example presented, ITODST is
equal to zero indice bing that the start of the game is equal to 0000 hours.
Line 4 sets ITDURNa variable describing the duration of the game in seconds.
In the present example the duration is equal to three days. The maximum
allowed duration is six weeks. Line 5 which sets the variable IDATE specifies
the date of the start of the game. This is alwaym a 6-digit integer with the
first two digits being the day of the start of game, the next two digits the
month and the last two digits the year. In the present example the game
begins on May 29, 1969. Line 6 which establishes the value of IDAREA
describing the scenario area where the game is to be played; I = Khe Sanh,
South Vietnam, 2 = Hue, South Vietnam, and 3 = Fort Hood, Texas. In the
present example the game is being played in the Hue scenario area. Lines 7
and 8 tescribe reference numbers for the origin of the gaussian and uniform
random number generators. These variables can be set to any arbitrary nine-
digit integer but must be changed between s.ccessive executions of ATMOS if
different atmospheric environments are required. Line 11 sets the variable
PROPT representing an output option available to the planner. If PROPT is
set equal to . TRUE. the values in the ATMENV tables describing the
enironment will be printed out and recorded on magnetic tape. If this
variable is set equal to . FALSE. the printed report will be deleted and the
ATMENV Tables will only be recorded on magnetic tape (DSNAME -
MASSDAT).

In addition to the inputs which must be provided by the planner
through the FORTLAY Statements composing ATMOMN, data must be supplied
in an input data stream. Fig. 2 .1-3shows the data sets which compose the
ATMOMN input data stream and a detailed description of the planner input
preparation is made in Appendix A. The planner input data set presents the
meteorological variables that the planner has elected to supply in the form of
a time history. The preparation of thi3 data set is detailed in the description
oi Subroutine ATMOS (Section 2. 2). If no input is being supplied, this data set
must consist of a blank data card. The remaining five data sets in the input
data stream represent designer input data (PROBW - PROBS) described in
Appendix A. Thene sets contain the parameters of the statistical distri-
butions determined from recorded meteorological data. These data sets must
be included in the input data stream regardless of the amount and type of
planner input data. A limited number of these designer input data sets have
been prepared during development of the model. Detailed descriptions of
the preparation of these data sets is included with the description of the
corresponding supporting subroutine in Volume I. In placing the data sets
into the input data stream one must take care to insure that they have the
proper order and that the data sets selected agree with the month and scenario
area of the game.

2-2
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Figure 2.1-3 A N DAT STA

2.2 SUBROUTINE ATMOS

2.2.1 Purpose

Subroutine ATMOS generates values for a number of meteoro-
logical factors which describe the atmospheric environment during the dura-
tion of the game. These factors compose the ATMENV Common Area as
shown in Tab. 2.2-I. Because various portions of , the PRERUN and Main
Simulation Model require knowledge of the atmospheric environment,
Subroutine ATMOS is intended to be part of a stand-alone program executed
prior to the PRERUN.

2. Z. 2 Use and Description of Inputs

The planner may input data for one or more (or possibly all)
of the variables which would otherwise be generated by Subroutine ATM0S
using statistical procedures. The input data must be in the form of a time
history which will be described in detail. ThTe'story is punched onto cards
to form the Planner Input Data Set (see the input data stream in the description
of ATMOMN main program (Z. 1)), and read by Subroutine ATMOS. If no
input is being supplied the data set must consist of a blank card.

2-4



TABLE 2.2-1

CONTENTS OF ATWENV Y N4NO AREA

VARIABLE TYPE DESCRIPTION UNITS
NMA

ITtFF Integer Value of ITIME when ATNENV Table Seconds
effective

SOLALT Real Solar Altitude Degrees

ALTLUN Real Lumar Altitude Degrees

PHSLUDN Real Lunar phase (civil) Fraction

IPWuu Integer Precipitation code idoentifying type
of precipitation

0 - No precipitation
I w Thumderstorm
2 s Rain or drizzle
3 a Freezing rain or drizzle
4 a Snow or sleet
S a Hail

PRAT! Real Precipitation rate M/hr

PTOT24 Total precipitation during the l=st M
24 hours

H2OMN Real Amount of water in the air gm/cc

WUPED Wind speed khr

COOVIR Cloud cover fraction

ATUW Air teqerature .C

tS•U . Pressure mm of mercury

IuMT Relative humidity

VISI Notoorelogical visibility otonrs

CRIL Ceiling meters

ASID Real Array ASID(l) a Amplitude of the spec- watts/02
tral irradiance due to direct
sunlight or direct noonlight
ASID(2) a mplitude of the spec-
tral irradiance d"e to clear sky
ASID(3) 6 Amplitude of the spec-
tral irradience due to air glow

TCLOUD Real J Transaission of cloud cover

2-5
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There are nine categories in which the planner may elect to
provide input. If he elects to provide any input at all, he must also provide
time data. Table 2.2-11 lists these categories with their descriptions.

Note that in each of the first two categories, Ephemeris/
Illumination Data and the Precipitation Data, the planner must specify more
than one variable. For example, if he elects to input illumination informa-
tion he must specify solar altitude, lunar altitude and lunar phase as a
function of time for the total duration of the game being played. This does
not restrict these time histories to be representative of the $real world."

ro'r example, the planner could play a game history of several days keeping
the solar altitude constant or a three-day game with. the phase of the moon
changing from 1/4 to 1/2 to 3/4 on successive nights. Due to the extreme
flexibility in the types of input accepted, overall compatibility of the input
rests with the planner. He should not, for example, specify rain without
cloud cover.

To assist the planner in preparing the input, a form has been
prepared and is shown in Tab. 2.2-111. We have illustroted its use by employing
the environmental data from a draft scenario shown on Table 2.2-IV. In the

* present case the planner elected to provide input in seven of the ninm cate-
gories (pressure and visibility are left unspecified). As we will see from
this example, the preparation of the planner input could become tedious when
the planner elects to provide input in a majority of the categories for games
with extensive duration. To ease the burden one can change the variables in
a discontinuous or step function fashion with time (in thi present example
this was done with solar altitude, lunar altitude, lunar phase, cloud cover,
relative humidity and ceiling) or keep them constant (as done for wind speed).
If a smoother transition is desired (as done for temperature), the prepara-
tion becomes more difficult and it is recommended that the planner use the
statistical procedures "built-in" to subroutine ATMOS.

The first entry in Table .2.2-I11 establishes the conditions at the
beginning of the game (DAY = 00, HOUR = TIME AT THE START OF GAME,
in the present example it was assumed to be midnight thus the HOUR x 0000).
In addition, this entry allows the planner to specify the variables he does not
want to provide for in his input data. The reader may note that all the
variables except solar or lunar altitude and temperature do not normally have
negative values. Thus by assigning any negative decimal number to the
initial value of a variable the planner can indicate that he will not provide
input for that variable. Note that in this example, pressure and visibility
are left unspecified and therefore have been assigned an initial value of
-1.0. The time histories for these variables will be generated by the ATMOS
Subroutine.

In the case of the Ephemeris/Illumination data, a negative
value for the lunar phase indicates that values for these variables are not
provided in the planner input and no entry need b amade for solar and lunar
altitude. For the precipitation data, only TOTP need be set equal to a
negative number while IPKODE can be left blank. To indicate that temperature

2-6



TABLE 2.2-1i

TYPES OF PLANNER INPUIT

CATEGORY VARIABLE DESCRIPTION/UNITS

Tim Day A two-digit integer describing the day
(INDAY) of the Sam, thus 00 is D-day, 05

Xday ÷ s,*etc.

Hour A four-digit integer equal to the
(INHR) military time, e.g., 0900, 175S etc.

1. Ephemeris/ Solar Altitude Local elevation of the sun in degrees.
Illumination (SOLALT) A negative value indicates that the sun

is below the horizon (i.e., nighttime)

Lunar Altitude Local elevation of the moon in degrees.
(ALTLUN) Negative value indicates moon below

horizon.

Lunar Phase Expressed as a fraction, i.e., 0.25,
(PHSLtJN) 0.7S etc.

2. Precipitation Condition Code A one-digit integer code identifying the
(IPKODE) type of precipitation

0 a No precipitation
1 a Thunderstorm
2 a Rain or drizzle
3 a Froesing rain or drizzle
4 a Snow or sleet
5 a Hail
6 a Fog

Total Amount of Total amount of rain (or snow) in inches
Precipitation for for the event identified by the condition
Event (TOTP) code

3. Wind Speed (WSPBBO) Knots

4. Cloud Cover (CCOV2R) Fraction 0.0 - 1.0

S. Dry Bulb (ATENP) Degrees Fahrenheit
Temperature

6. Pressure (PSUR) Inches of Hg

7. Relative Nm* ty pUf ) Percent 0 - 100

I. Neteerological (VISIt) miles
Visibility

9. Coiling (CBIL) Feet
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TABLE 2.2-IV

ENVIROUKENTAL DATA OF A DRAFT SCENARIO

1. General. The following data are provided to exercise the STANO equipment
in vaRo nvironmental conditions. The basic data were extracted from the
Tactical Scale Study Hue and Vicinity, 14 June 1968, IQ United States Military
Assistance Command, Vietnam. Climatic conditions for the month of April have
been portrayed. Where deviations occur, it was for the convenience of the
scenario.

2. Precipitation. There is only one instance of rain:

DAY DURATION TYPE

D+l 0100 to 0400 light to med*um

3. Fog. The only instance of fog is during D-day from 0500 to 0900.

4. Coiin. The ceiling will remain above 3000 ft. MSL during the entire
period. The only instance of cloud cover will exist from D-day 1800 hrs.
to D+l 0500 hrs.

5. Moon Data.

DAY RISE SET PHASE

D 0800 1400 1/4

D+l 0100 1300 1/2

D+2 2300 0900 3/4

6. Light Data - (Moean for entire scenario)

BNNT SUNRISE SUNSET EENT

0548 0635 1905 1952

7. Wind - The man wind speed is S knots.

8. Tearature

Mean high - 87F

Mean low - 720F

9. Relative Humidity

Mean 0700 hrs. - 91%

Mean 1300 hrs. - 69%

2-9 4
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information is not part of the input data, an initial value less or equal to

-50.0 degrees must be assigned.

After the initial entry is made, time is advanced until the next
change occurs in the atmospheric environment. In the example, a fog occurs
on D-DAY (DAY=00)at HOUR= 0500. This is shown as the second entry oi
line in Tab. 2.2-I1 where the c€ndition code ('1?KODK") has been changed from
0 to 6. The values of the other variables remain unchanged and are simply
repeated. Note that no further entry is required for pressure or visibilit'.
The third entry (line) in Tab.2.2-111 occurs at sunrise (DAY - 00, HOUR - V635)
where the solar altitude has been changed from -90. 0 to +90.0 degrees.
This step function change in solar altitude is, of course, unrealistic. A
smoother transition to account for twilight and low altitude periods could be.
provided by the planner at the expense of additional time and calculation. If
he chose not to input Epherneris/Illumination Data, the time history generated
automatica-Ty would be smooth and represent the solar altitude occurring
during the reference year 1969. The fourth entry (DAY = 00, HOUR = 0800)
occurs at moon rise and the lunar altitude is changed from -90. 0 to +90.0
degrees and the lunar phase from 0. 0 to 0. 25 as specified in "S. Moon Data"
in Tab . 2.2-I1. The previous discussion in regard to solar altitude similarly
applies here. The fifth entry (DAY = 00, HOUR = 0900) allows the fog
condition to be terminated by changing ",IPKODE" from 6 back to 0. The
remainder of the entries in Tab. 2.2-111 correspond directly to events specified
in the draft scenario described in Tab. 2.2-tV. For e"xamle, Entry 9(DAY a 01,
HOUR = 0100) corresponds to the rain shower on D-DAY +1. The condition
code is changed from 0 to 2 and the amount of precipitation during the 3-hour
shower is set equal to 0. 45 inches. In selecting this value, the following
guideline was used:

Light Precipitation Less than 0. 1 inches/hour

Medium or Moderate Precipitation 0. 1-0. 3 inches/hour

Heavy Precipitation Greater than 0. 3 inches/hour

Thus the shower has an average rainfall rate of 0. 15 inches/
hour equal to a moderate precipitation rate. The reader should note that
entry 10 is made to terminate the rain shower at HOUR = 0400.
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Section 3

MAKING A SPARSE DIGITAL TERRAIN TAPE PROGRAM OPERATION

3.1 PROGRAM DESCRIPTION

The operational tape for SAM digital terrain data has
(X, Y) resolution of approximately 100 meters. It is derived from a U. S.
Army (TOPOCCt4) supplied F.RTRAI readable tape* with eight times the
linear resolution (64 times as many points). This input tape to the model is
referred to as a "TOPOCOM/ISA" tape. The model job step is called
"Making Sparse Digit,. Terrain Tape".

MAKTAP is the main program name with one subroutine
(READ) required to reduce a TOPOCOM/ISA tape to a sparse digital
terrain tape (DSNAME = JPOUT) compatible with IBM'360-series computers
and readable'with FORTRAN. (See Figure 3.1-1)

JO STEPS MAKE SPARSE TERRAIN TAPE

SIJRPRO(RA'4S NEEOFO
MAKTAP ('AIN PROGRA•4I
READ

DATA SETS NEEDED
(UNIT 2 - TOPn) TAPE)

DATA SETS GENERATED
JPOUT (UNIT I - TERRAINI TAPE)

Figure 3.1-1 MAKE SPARS TERRAIN TAPE SUBPROGRAMS AND DATA SETS

No input cards are necessary, but a data statement for XINCH
and YINCH !e currently in use in the main program. The values for XINCH
and YINCH represent scenario map dimensions, in inches, in the X (east-west)
and Y (north-south) directions, respectively. In generating a sparse digital
terrain tape for the acceptance scenario, the grid resolution for the input tape
is approximstely"* 12. 5 meters per hundredth of an inch. Thus:

This ISA-supplied tape is converted from source tapes, provided by the U. S.
Army Topographic Command. Thes originAl TOPOCCM1 tapes ore not suitable
for machine-independent FORTRAN coded I/0 control.

*Based on 1:50000 scale maps. Evact value corretponding to 0. 01 inch on

the map is 500 inches a 12.70 meters. On the operational (sparse) tape.
linear resolution is therefore 101.6 meters.
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XINCII = 14. 05 inches corresponding to about 17. 6 km and

YINCH = 14.40 inches corresponding to about 18, 0 kmi.

This program must be executed prior to PRERUN if "exact"
calculations of line of sight, based on di3ital terrain, are to be made; if
dummy lide-of-sight calculations are made in PRERUN, MAKTAP is not
relevant to PRERUN. The SPARSE is also used by the Radar Contour Plot model
and for the RF Data Link submodel. Hence MAKTAP must be run if these models
are to be run.

Figure 3.1-1 lists the subprograms needed, the data set re-
quired as input, and the data set generated by this program package.

3.2 TOPOCOM/ISA TERRAIN TAPE SPECIFICATIONS

This section contains a description of the techniques employed
by CDC ISA to convert the original TOPOCOM source tapes into a FORTRAN
readable tape w,,hich is used as input terrain data for the SAM. These tape
conversion specifications were furnished to CAL as a CDC ISA memorandum
dated 2 June 1970. It is .included here to enable users of the model to prepare
FORTRAN readable tapes from TOPC...OM source tapes for other scenario
areas.

Format of FORTRAN - Compatible Tapes Containing Digital Terrnin Data

1. Source - The present tapes were produced from TOPOCOM 7-Track
Digital Terrain Tapes codes in packed octal.

2. Output Tape Format (See Figure 3.2-1).

a. Specifications
Density = 800 BPI
Parity = odd
Code = BCD (7-Track)
Logical record length = 6
Block size = 3000 characters

b. Record Format

All physicil records are 3000 characters in length. All records
contain 500 values, each value in 16 format. Each physical record contains
a sequential record number as the first six characters which acts as a new
record indicator and counter. It takes the form:

00000 + RECORD COUNT

for example, a record headed by 800025 marks the beginning of the 25th
physical record on the tape.
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c. Data Format

(1) Scan Line Indicator - A second record number is used to indicate
the start of data from a TOPOCOM record. It takes the form:

900000 + RECORD COUNT FROM ORIGINAL TAPE

This data separator is needed because beginning with the third record on the
TOPOCOM tape, all data for one scan line was contained in one record.
(The first two records on the TOPOCOM tapes are 80-character ID records,
and the last two are 80-character End of File records. ) This second record
number may be found :nywhere within the present output tape records,
excepting the first 6 bytes. For example, then, a 900003 would indicate the
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start of data from the third record on the TOPOCOM tape, this record
containing the first scan line elevations (see description of TOPOCOM
standard tape format).

(2) Identification Data - A Tape Identification Record number
and Sheet number is taken from the first TOPOCOM ID record, a File
Identification number and Sheet number from the second TOPOCOM ID
record.

(3) Elevation Data - The elevations for one scan line are
preceded by four values; the scan line indicator, scan line count, scan line
x-coordin'te, and first y-coordinate. The scan line count is simply a
running counter for the scan lines. The scan line x-coordinate is constant'
for all elevations in the scan line. Coordinates are expressed in one-
hundredths of an inch and are the actual distances measured along an axis
of the map from which the scan lines were originally taken. The first y-
coordinate is that -f the first elevation. The y-coordinates for successive
elevations are found by incrementing the first y-coordinate by I unit (. 01").
Note that these coordinates Pre recorded ms integers based on a unit value
of . 04 inch. Elevations for the entire scan line follow next, requiring as
many 3000 byte records as necessary, and terminating with the next 9xxxxx
scan line indicator (whose x-coordinate is . 01" greater than the previous
x-c oordinate).

(4) End of File Data - The last elevation of the last scan line is
followed by: a TOPOCOM record number (in this case not correctly called
a scan line indicator); a 999999 to denote end of elevation data; a final scan
line count; and total number of elevations on the tape. Any remaining
logical records in this last 3000 byte record are coded as 777777 filler, and
the tape is terminated with a tape mark.

d.* An Example - is a Xeroxed printout of one full 500 (16) record. It
is the first record on the output tape, as indicated by the first value, 800001.
The 900001 indicates the following data was taken from the first record on the
criginal tape. The tape Identification Record number is 16, the Sheet number
is 1. The second record on the original tape contained a File Identification
number of 80, a Sheet number of 1. 900003 indicates the third record, i. e.
the first input tape data record; the scan line count is 1, the x-coordinate is
112 = 1.12 in., and the first y-coordinate is 100= 1.00 in. The rest of the
record is elevation data: z(112, 100) = 292 m., z(112, 101) = 292 m., z(112,
102) = 289 m., etc., and is continued into the third output record before
data for that scan line is exhausted.

This paragraph extracted from original CDC ISA Memorandum. However,
the 'Example" of Xeroxed printout is not ii.cluded here.
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Section 4

RADAR CONTOUR PLOT PROGRAM OPERATION

4.1 INTRODUCTION

Radar coverage contour plots, based on digital terrain data
and foliage data, can be produced by a program package comprising CONTUR
(main program) and nine subroutines. Figure 4.1-1 lists the routines.

JOB STEP: CONTOUR PLOT MODEL

SUBPROGRAMS NEEDED
CONTUR (MAIN PROGRAM)
FOL AGF
IUTEVL
PLOT
OUrCTR
RADCTR
RAOPLT
RADSFL
TERAN
TERCTP

DATA SETS NFEDED
MASSOAT (UNIT 1 - BASICTrATMENV)
JPOUr (UNIT 2 - TERRAIN TAPE)
SYSIN (UNIT 5 - INPUT DATA)

Figure 4.1-1 CONTOUR PLOT SUBPROGRAMS AND DATA SETS

Use of this program package is optional. Its results are not directly used by

any other program.

4.2 DATA INPUT REQUIREMENTS

Three parameters not normally subject to change are
currently set by FORTRAN statements within CONTUR to "standard values",
that can be changed by recompilation if necessary:
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TABLE 4.2-I
DATA INPUT REQUIREMENTS

Variable Definition Initial Designer Value

1. ANGINC Azimuth angle increment radian equivalent of 2*

2. DGD Grid dimension, meters 100. 0

3. AVEHT Average target height, meters 1. 5

In addition to these default parameter values (in effect
designer values, changeable by altering FORTRAN statements in CONTUR),
data must also be supplied from an input data stream (See Fi&4. 2 -1) and data
sets stored on disk or tape. Detailed descriptions of the Header Card, Data
Subset I (Plotting Parameters), Data Subset 2 (Playing Area Coordinate
Parameters), Data Subset 3 (Sensor Descriptor Parameters), Data Subset 4
(Radar Alternate Characteristics), and Data Subset 5 (Radar Identifying Card)
are given in Appendix B.

Also needed are "UTVSXY" and "UNTER" Tables (terrain
parameters), which are not unique to CONTUR. Instructions for preppra-
tion of these tables are in Appendices D and C, respectively.

External data sets required as input are "BASICT" and
"ATMENV" data generated by the Atmospheric Model And "SPARSE
TERRAIN TAPE" generated by MAKTAP program.
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DATA SUB SET

CL71/ DATA SUBSET 4I

DATA
SBET

/ END

DATA SUBSET 3
/ (COL. 2-4 -100)

DATA SUBSET

I AASUBSET
12

SUNTER

UTVSXY

HEADER

Figure 4.2-1 CONT"TJR PLOT DATA STREAM
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Section 5

RF DATA LINK MODEL PROGRAM OPERATION

5.1 INTRODUCTION

The RF Data Link Model provides information on RF
propagation losses and related parameters over the data links connecting
sensors, relays and monitors, based on digital terrain data over the ground
paths, general terrain (vegetation) parameters, and planner specified
pazameters for transmitters, receivers and antennas.

Output results of this program are not directly used by sny
other program, and use of this program is optional. It is intended to pro-
vide verification of satisfactory RF propagation, or allow relocation to
obtain such, over proposed links prior to execution of PRERUN/MSM. It
may be noted that data link connection logic and up/down times (as affected
by planned values, possibly affected by reliability or power source statistics)
are played in PRERUN.

5.2 PROGRAM OPERATIONS AND DATA REQUIREMENTS

This model is subdivided into two 'ob steps. The first job
step consists of one main program (TPDISK) which simply transfers the
terrain heights from the "SPARSE DIGITAL TERRAIN TAPE' to disk
(DSNAME = TEMP). This temporary disk file is then used (in lieu of tape)
during execution of th. second job step, to reduce terrain retrieval times.

The second job step consists of the main program (MAINSY)
and 20 subroutines. Figure 5.2-1 lists these routines.

Operating param3ters (planner/designer input) for the actual
model (seoccnd job step) are currently entered by three different mechanisms:

(a) DATA statement within program MAINSY

(b) FORTRAN statements (of form "parameter name
number) within MAINSY and RFLINK

(c) planner prepared data cards

Changes in those parameters corresponding to (a) and (b) require recompilation
of MAINSY and/or RFLINK. The following discussion explains user control of
program parameters, in the order indicated.

DATA Statement: Two variables are currently set by a data statement in
MAINSY

5-1
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JOB STEP: DATA LINK MODEL

SUNPROGRAMS NEEDED
TPOISK (MAIN PROGRAM STEP 1)
MAINSY (MAIN PROGRAM STEP 2)
COMMA
DEL HO
DIFF
DLLOS
FFFEC
FOLAGE
GRN
HOR IZ
HTGAIN
INT•R
IUTEVL
LEAST
LEST
micRO
PRfIF IL
READC
RFLI NK
SCATT
TFRAN
TERANE

DATA SETS NEEDED
MASSDAT (UNIT 1 - BASICToATMENV)
SYSI.JP (UNIT 2 - TERRAIN ON DISK)
JPflUT (UNIT 3 - .ERRAIN TAPE)
SYSIN (UNIT 5 - INPUT DATA)

Figure 5.2-1 DATA LINK SUBPROGRAMS AND DATA SET
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(1) YRANGE - length in meters, in y-direction, of
scenario area covered b, stored digital terrain;
value currently set is 18000.

(2) XTENT - length in meters, in x-direction, of
scenario area; currently set to 17800.

FORTRAN Statement: Two numbers are currantly used in MAINSY to
convert from UTM to game x, y-coordinates. Currently, origin coordinates -

SW corner with values (49300., 7300.) are set by FORTRAN statements in
the main program. Also two variables are currently set by statements within

(1) POL = 1. 0 (Antenna polarization of link-vertical)

(2) PEMMAX = 0.05 (Maximum Allowable message
error probability)

Planner Prepared Data: For the input data stream see Fig,5. 2 - 2 . "UTVSXY"
and "UNTER" Tables (terrain parameters), not unique to MAINSY, are
required. Instructions for preparation of these tables are in Appendices D
and C, respectively.

Detailed descriptions of Data Subset 1 (Arrays), Data Subset
2 (Monitors), Data Subset 3 (Data Links, Relays, Receiver!Transmitter) are
given in Appendix E.

External data sets required as input are "MASSDAT" generated
by the Atmospheric Model and "TEMP" terrain data stored on disk by the first
job step.
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DATA SUBSET

3 i

END CARD FOR 1

DATA SUBSET 2

DATASBE

ENDCARD

FOR OATA

DATA SBE

I1

Figure 5.2-2 DATA LIHK DATA 3Riw
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Section 6

PRERUN PROGRAM OPERATION

6. 1 GENERAL

The overall PRERUN package comprises 13 distinct job
steps, contains 96 subprograms, and is associated with 23 data files (3
externally provided as input*, 18 used as scratch files for internal linkage,
and 2 provided as output for use by MSM).

The 13 job steps are shown in the block diagram, Fig. 6.1-1,
in the order in which they must be run. Job steps are described one by one
in the following sections. Note that the 13 job steps are enumerated 0 - 12,
not 1 through 13.

Fig. 6 .1- 2 provides a detailed master diagram of the roles of
data snts in linking together the job steps of the overall model in general, and
of the job steps in PRERUN in particular. The boxes along the left edge
represent job steps or program packages. The symbols across the top
represent data sets with currently assigned data set names (except that
'SYSIN', card reader, and PRINTER are not job unique names).

The connection matrix is interpreted in terms of the hori-
zontal line from a program box (to a vertical line for a data set):

(a) if the arrow points to the program box, then
that program reads data from the corresponding
data set

(b) if the arrow points away from the program box,
then that program writes data onto the data set

(c) if a double arrow appears (both directions), then
both read and write occur; i. e., the data set is
altered (updated)

Except for the printer, data sets are indicated for conven-
ience by a common (tape) symbol. The actual physical devices are, however,
chosen by the programmer/user. Recommended or typical device choices
are:

SYSIN (card reader) is counted here as one input file, although a number of
logically distinct data sets are entered through SYSIN.

6-1
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SYSIN card reader

TOPO

JPOUT

MSMOUT tape or disk

all others disk

With reference to PRERUN itself, the three input data sets"

required are:

(a) BASICT and ATMOSPHERIC DATA (disk file;
DSNAME = MASSDAT; prepared by Atmospheric
model prior to PRERUN execution)

(b) DIGITAL TERRAIN* (tape file; DSNAM 2 JPOUT;
prepared by MAKTAP prior to PRERUN execution)

(c) PLANNER INPUT SCENARIO (data on cards, via
SYSIN).

Set (a) is used in job steps 4, 7 and 9. Set (b) is used in job step 9*. Set
(c) explicitly enters only into job step 0.

The data sets generated as external output (for use by MSM)
are:

(d) SYSTEM PARAMETERS (edited for MSM use; disk file,
DSNAME = JTFWDF)

(e) EVENTS (disk file, DSNAME = EVENT 1). Table 6.1-I
shows the event types generated.

PRERUN also uses for internal data linkage 18 disk data
sets. Names ind linkages are also shown in Figure 6.1-2 and discussed in
following sections.

6.z PRERUN STEP O

Step 0 in PRERUN comprises a main program (INMAIN)
with the four subroutines listed in Figure 6.2-1.

Not required if dummy line of sight routine is used.
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TARIZ 6.1-1

EVENT TYPES GENERATED BY PRERUN

2. SWR FALSE ALAR¶!
s.a•'SOm PARAr:ETEG• •.;:I4:¶

4. SENSO UPDo'.*% STATUS
S. O•ITOR UP. OO.T STATLS

S DATA LINK U DO:., STATUS
7. FIRETRAP OPS !SGV:E¢.O•
R ARRAY P5 REGIN E"NO

1 BATTLEFIELD ILLUf.*.iATIO?•

IN. S',SOR REPOSITION
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JOB STEP: OLANNER INPUT REAlIN (PRE RUN STEP 01

SURPROGRAM4S NEFDFO -4

INMAIN (MAIN PROGRAMI
CONVRT
ERASE
READIN
TIMFR

DATA SET NEEOED
SYSIN (UNIT 5 - INPUT DATA)

DATA SET GENFRATFD
DATAIN (UNIT 3 - PLANNER INPUTS CONVERTED)
JFMSTR (UNIT I - COMMON INFO I

Figure 6.2-1 PRERUN STEP 0 SUBPROGRAMS AND DATA SETS

Operating parameters (planner/designer input) for the

PRERUN steps are currently entered by three different mechanisms:

(a) DATA statements within program INMAIN and CONVRT.

(b) FORTRAN statements (of form 'parameter name
number') within INMAIN

(c) Planner prepared data cards (Scenario Specifications)

Changes to those parameters corresponding to (a) and (b) require recompila-
tion of INMAIN and/or CONVRT. The following discussion explains user
control of program parameters, in the order indicated.

6.2.1 Data Statements

6.2.1.1 One variable and three .rrays are currently set by data
statements in INMAIN.

(1) NSFTS - Number of Data Sets read in. Currently set
to 29.

(2) MPRINT (30) - An array used to control BCD printing
(0 - don't print; I - print), within job categories
specified by the subscript value:

MPRINT (1) - UPDN1

(2) - PSNP
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(3) - UPDN3

(5) - UPDN5

(6) - UPDN6

(8) - UPDN8

(10) - UPDN10
0

(13) - CULTURE

(14) - BATTLE

(15) - CULTURF (INPUT TABLES)

(16) - BATTLE (INPUT TABLES)

(18) - PSNPI9

(19) - UPDNI9

(20) - MVS

(3) MTAPE(20) - An array used to define binary storage
units. An MTAPE value specifies the unit device
number associated with disk (or tape) file. The sub-
script specifies data set content as follows:

MTAPE (I) MASTER DATA STREAM

(2) COMMON INFO

(3) UPDOWN TIMES

(4) MSM-EVENTS

(5) GROUND TRUTH

(6) ATMOSPHERIC DATA

(7) TARGET INFO FROM MVSNE

(8) TARGET INFO FROM BATTLE
CULTURE

(9) EVENT TYPE 9 FROM BATTLE

(10) EVENTS 2-3 FROM SFNS. PARM.
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(11) EVENTS 1

(12) WORK TAPE FOR FINAL MERGE

(13) WORK TAPE FOR FINAL MERGE

(14) MERGED TAPE OF EVENTS NOT
BLOCKED

(15) EARLY LATE DETECTION - NON
LOS

(16) EARLY LATE DETECTION - LOS

(17) EARLY LATE ZEV's FOR LOS INPUT

(18) FINAL OUTPUT FOR MSM BLOCKED
EVENTS

(19) CULTURE BACKGROUND

(10) BATTLE BACKGROUND

(4) NPLAY (20) - An array of 0 or I values, specifying
whether planned updown times are to be played
(0 value) or whether statistical variations on upuidown
time are to be played (I value) .... for the following
system elements.

NPLAY (1) UPDNI ARRAY UGS/MONITOR-
DATA LINK

NPLAY (2) UPDN3 ARRAY UGS-SENSORS

NPLAY (6) UPDN6 MONITORS

NPLAY (8) UPDN8 RELAYS

NPLAY (10) UPDNIO DATA LINKS

NPLAY (19) UPDNI9 ARRAY STASCAN-SENSORS

NPLAY (20) MVS MOVE ARRAYS/SENSORS

6.2. 1. 2 Two arrays are currently set by data statements in CONVRT.

(1) CNST(10) - see Note 4, Appendix F. Data Set I
(ARRAYUGS)

(2) DESVAL(10) - see Note 5, Appendix F. Data Set I
(ARRAYUGS)
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The data statements in CONVRT correspond to designer inputs, which
would not normally be changed over long periods of program usage. In
contrast, the data statements in INMAIN would terA to be fixed for
computer runs in the same problem context, but might be changed if a
major change of program context occurs.

6.2.2 FORTRAN Statements

Fourteen variables are currently set by statements within
INMAIN.

(1) IPRINT - PRINTER UNIT DEVICE NO.

(2) ICARD-CARD READER UNIT DEVICE NO.

(3) TSTART-TIME OF GAME START (DAY, HOUR, MINUTE)

(4) TMAX-TIME OF GAME END (DAY, HOUR, MINUTE)

(5) ZMAP-STANDARD DEVIATION OF MAP ERROR (METERS)

(6) XLOC= 1PLAY LOCATION ERROR, = 0 DO NOT PLAY

(7) RELOC= I PLAY RELOCATION ERROR, = 0 DO NOT
PLAY

(8) ANAV = I PLAY NAVIGATION ERROR, =0 DO NOT PLAY

(9) ARTY= I PLAY ART/MORTAR ERROR, = 0 DO NOT
PLAY

(10) AIRD = 1 PLAY VERTICAL FALL ERROR, = 0 DO
NOT PLAY

(11) XSW SOUTH WEST X COORDINATE OF PLAY AREA

(12) YSW SOUTH WEST Y COORDINATE OF PLAY AREA
SNORTH EAST X COORDINATE OF PLAY AREA

(14) YNE NORTH EAST Y COORDINATE OF PLAY AREA

*Values for most IBM computer installations are 5 for ICARD, 6 for IPRINT.
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6.2.3 Planner Prepared Data

Planner prepared scenario data are currently entered into
the program by a card deck that includes an initial block of 18 header cards,
followed by cards for 29 major data sets that contain system-specified
parameter values. Each data set is preceded by a title card and two
variable format cards, and terminated by one or more blank cards according
to the specified variable format statement. Overall card deck structure is
shown in Figure 6.2-2,. Instructions for preparation of the header cards and

data sets are detailed in Appendix F.

6.2.4 Other Operations

In addition to providing the direct read of planner input data,
this job step also:

(a) converts data from "external units" to consistent
"internal units" of measurement (e. g., all angles
are converted to radians, all distances to meters).

(b) stores on a disk file (DSNAME=DATAIN) the so-called
Master Data*Set.

(c) stores on a disk file (DSNAME=JFMSTR) other data
("COMMON INFO') common to many subsequent
job steps.

6.3 PRERUN STEP 1

Step 1 in PRERUN comprises the main program (PREMNI)
with 12 subroutines listed in Figure 6.3-1.

External data sets required as input are "DATAIN" and
"JFMSTR", both generated in Step 0.

This step (a) computes up-down times of monitors, data
links, fire-traps, and UGSARRAYS, and stores this information on disk
(DSNAME=JFUDT), and (b) creates event types 5, 6, 7 and 8 for MSM and
stores them on disk (DSNAME=JFEVT).

6.4 PRERUN STEP 2

Step 2 in PF.ERUN comprises the main program (PREMN2)
with 12 subroutines listed in Figure 6.4- 1.

External data sets required as input are "DATAIN", "JFMSTR",
"JFUDT", and "JFEVT", generated in Steps 0 and 1.

This step computes up-down times of those sensors from
UGSARRAYS and STASCAN ARRAYS, the primary subroutine being RUSUP.
The updown disk file "JF"DT" is updated and events type 4 (sensor up-down)
are added to the disk event file "JFEVT".

6-10

L



ww

0q. z-

I.-.
(u

be-

C4

6-11



JOB STEPS PRE RUN STEP 1
COMPUTES UP DOWN TIMES FOR MONITORS-RELAYS-DATA LINKS,
FIRETRAPS AND THE MONITOR DATA LINK COMBINATIONS FOR ARRAY UGS
BEGINS SEQUENCE OF EVENTS FOR MSM.

SUBPROGRAMS NEFDFD
PREMNI IMAIN PROGRAM)
C 04nMUP
DORDER
ERASE
FINOX
FINOY
1MFRGOR
RFAOUP

' UPONL
UPONS
UPDN6
UPDNIO

DATA SET NFEOED
DATAIN (UNIT 3 - PLANNER INPUTS CONVERTED)
JFMSTR (UNIT 1 - COMMON INFU

DATA SETS GENERATED
JFUDT (UNIT 10 - UP DOWN TIMES )
JFEVT (UNIT 11 - MSM4 EVENTS (TEMPORARY))

Figue 6.3-1 PUZRUIN STEP 1 SUBPROGEAMS AND DATA E3TS
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JOB STEP: PRE RUN STEP 2
COMPUTES Uv DOWN TIMES FOR THE SENSORS ASSOCIATED WITHi
UGS + STASCAN ARRAYS USING SUB. RUSUP.

SU8PROGRA¶S NEEDED
PRFMN2 IMAIN PRORAM)
DnRDER
ERASE
EVNT4R
FINrJX
F INDY

£ GMERGE
GRN
MERGDR
RUSUP

UPDN3
UPDNI9
URN

DATA SETS NEEDED
JFMSTR (UNIT 1 - CO'iON INFO)
JFIJDT (UNIT 10 - UP DOWN TIMES)
JFFVT (UNIT It - MSM EVENTS)
DATAI'J (UNIT 3-. PLANNE.t INPUTS)

Figure 6.4-1 PRERUN STEP 2 SUBPROGRAMS AND DATA SETS
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6.5 PRERUN STEP 3

Step 3 in PRERUN comprises the main program (PREMN3)
with 16 subroutines listed in Figure 6.5-1.

JOB STEP: PRE RUN STEP 3
COMPUTES THE GROUND TRUTH POSITIONS FOR THE SENSORS ASSOCIATEO
WITH UGS f STASCAN ARRAYS USING SUB. SNPGT.

SURPROGRAMS NFEDEO
PSEMN3 (MAIN PROGRAM)
DOPLER
DORDE,
ERASE
FINDX
FINDY
GMERGE
GRN
HYP ER 9
JFBLK3
MERGOR

NORMcK
PSNP
PSNPI9
RERR
RHO THE
SNPGT

DATA SETS NEEDED
JFPMSr (UNIT I COMMUN INFO)
JFJDT (UNIT 10 - UP DOWN TIMES)
JFEVT (UNIT 11 - PSM FVENTS)
9AT4IN (UNIT 3 - PLANNER INPUTS)

Dj'T,ý. SETS GENERATED
JFPXY (UNIT 12 - GOUND TRUTH POSITIrN TABLES)

Figure 6.5-1 PRERUN STEP' 'BPROGRAMS AND DATA SETS

External data sets required as input are "r)ATAIN", "tJFMSTR",
"JI UDT", and "JFEVT" generated and updated i.l Steps 0, 1, arid 2.

Designer input values fo- SNPOT routine are set by BLOCK
DATA (JFBLK3). See Appendix I, for designer input tab~es.

This step computes the ground truth positions for sensors
within UGSARRAYS and STASCAN ARRAYS using SNPGT subroutine. These
ground truth positions are -tored on disk (DSNAME=JFPXY). In this step
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also, data set "JFEVT" is updated by inclusion of type 10 events (Sensor
- rnosition).

6.6 PRERUN STEP 4

Step 4 in PRERUN comprises the main program (PREMN4)
with 12 subroutines listed in Figure 6.6-1.

JOB STEP: PRE RUN STEP 4
COMPUTES THE GROUND PATH FOR MOVING ARRAYS, THF UP DOWN TIMES
OF THE ASSOCIATED SFNSORS, AND DEFINES THE MOVING PLATFORM AS
A TARGET.

SUIBPROGRAMS NEFDED
PREMN4 (MAIN PROGRAM)
DOPLFR
DORDER
F INOX
GMERGE
GRN
HYP.RB
MERGOR
MVS
NORMER
RFRR
RHOTHE
URN

DATA SETS NFE!)D
Jr-4STR (UNIT I - COMMON INFO)
MASSOAT (UNIT 2 - BASICT,ATMENVI
DATAYN (UNIT 3 - PLAN1NER INPUTS)
JFUDT (UNIT 10 - UP DOWN TIMES)
JFFVT (UNIT 11 - MSM EVENTS)
JFPXY (UNIT 12 - GROUND TRUTH POSITION TABLES)

DATA Sf - GENERATFD
JFTAR (UNIT 11 - TARGFT INFO FROM MVSNE)

Figure 6. 6 -1PRERUN STEP 4 SUBPROGRAMS AND DATA SETS

External data sets required as input are "DATAIN", "JFMSTR",
"JFUDT", "JFEVT", "JFPXY", and "MASSDAT" generated and updated in
previous steps.

Designer input values for MVS routine are arrays PRNVI,
PRNV2, PRNV3, PRNV4 (nominal navigation system errors). These values
are the same as those in BLOCK DATA (jFBLK3) in the previous step.
Any changes to these values must be made in both steps.
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This ztep conaputes ground paths for moving arrays
(MOVARRAY), updown tirrnes for the associated sensors, and defines the
moving platforms as targets. These targets are stored on disk (DSNAME=
JFTAR). Events type 4 (Sensor Up/Down) and events tvpe 8 (Array Up/Down)
are added to the disk event file "JFEVT".

6.7 PRERUN STEP 5

Step 5 in PRERUN comprises the main program (TRNPAR)
with 8 subroutines listed in Figure 6. -1.

JOB STEP: PRE RUN STEP 5
TRANSMITS PARAMETFRS TO MSM.

SUBPROGRAMS NEEDED
TRNPAR (MAIN PROGRAMI
DSKOUT
FRASE
F INOX
FINDY
TRAN
TRAN2
TRNPRI
VALID

DATA SETS NEEDED
DATAINI (UNIT 3 - PLANNER INPUT)
JFPXY (UNIT 12 - GROUND TRUTH POSITION TABLES)

DATA SETS GENERATED
JTFWDF (UNIT 2 - PASS PARAMETERS TO MSM)

Figure 6.7-1 PRERUN STEP 5 SUBPROGRAMS AND DATA SETS

External data sets required as input are "DATAIN" and
"JFPX.Y", both generated in previous steps.

This step prepares the system parameter data set for use

in MSM and stores this set on disk (DSNAME=JTFWDF).

6.8 PRERUN STEP 6

Step 6 in PRERUN comprises the main program (PREMN6)
with 20 subroutines listed in Figure 6.8-1.
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JOB STEP: PRE RUN STEP 6
CREATES RATTLE AND CULTURE BACKGROUND FOR STEP 7, CREATES
FALSE TARGETS AND ILLUMINATION EVENTS.

SUBPROGRAMS NEEOED
PREMN6 (MAIN PRUCRAM)
BATEX
BATLBK
BATLTG
BFMAP
BS C HOL
CSCHDL
CULTBK
CULTEX
DORDER
EVNT9
F I NDX
GM"RGE
JFBLK6
MERGOR
NUMBER
PATHS
SELCTR
SENXY
URN

DATA SETS NEEDED

JFMSTR (UNIT 1 - COMMON INFO)
DATAIN (UNIT 3 - PLANNER INPUT)

nATA SETS GENERATED

CREVTq (UNIT 9 - EVENT TYPE 9)
CRTARG (UNIT 20- TARGETS FROM BATTLE AND CULTURAL!
CRSEIS (UNIT 30- BATTLE DATA)
CRCLTB (UNIT 15- CULTURAL DATA)

Figure 6.8-1 PRMIN STEP 6 SUBPROGRAMS AND DATA SETS

External data sets required as in-'- are "DATAIN" and
"JFMSTR", both generated in previous steps.

Designer input values for Dattle and Cultural are set by
BLOCK DATA (JFBLK6). See Appendix I for Designer Input Tables. in
addition, a DATA statement within BSCHDL sets designer vdaues for battle-
field illumination parameters (array ELIGHT).
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This step creates battle and cultura. background noise levels
in dB for PRERUN Step 7 and stores these values on disk (DSNAME=CRSEIS
for battle values, and DSNAME=CRCLTB for cultural values). Step 6 also
stores generated false targets on disk (DSNAME=CRTARG) and stores
generated battle illumrnation e ents type 9 on disk (DSNAME=CREVT9).

6.9 PRERUN STEP 7

Step 7 in PRERUN comprises the main program (EVNT23)
with 15 subroutines listed in Figure 6.9-1.

JOR STEP: PRE RUN STEP 7
CREATES EVENT TYPF 3 (SENSORS PARAMETER CHAN.-FS1 , AND
TYPE 2 (FALSE ALARMS).

SUBPROGRAMS NEEDED
EVNT23 (MAIN PROGRAM)
ACOURK
ARFRK
RW IRBK
ENV IR
FAINTV
F INOX
IUTEVL
MERGEI
PIRBK
SEI SRK
TERAN
TRNSFR
TWBLKD
URN
VAL ID

DATA SFTS NFEDEDSYS11 E UNIT 5 - INPUT DATA)

DATAI:1 (UNIT 3 - PLANNER INPUT)
MASSDAT (UNqIT 2 - BASICTAT.ENV)
CRSEIS (UNIT 30 - RATTLE DATA)
CRCLT(D (UNIT 15 - CrLTURAL UATA)

DATA SETS GENFRATFr)
MASSEV23 (UNIT 32- FVENT TYPE 2 AND 31

Figure 6.9-1 PURUN ST 7 SUBPROGRAMS AND DATA SITS

External data sets required as input are "DATAIN", "MASSDAT",
"CRSEIS", and "CRCJTB", all generated in previous st-ps.
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Designer values not normally subject to change are provided
internally within this job step via data statements. The most important of
these are fixed sensor parameters, residing in common area/SENVAR/.
The logical variable LDUMP, residing in common area/CONST/, controls
the option of "local" dump by sensor routines. The normal value is . FALSE.
(no dump). (The value . TRUE. may be used, but probably only for debugging
operations). These common area variables are defined and values set in
BLOCK DATA subprogram (TWBLKD). Also two variables are currently set
in EVNT23 by data statements:*

1) ITREE 0 (SEISMIC SENSORS PLACED NEAR

TREES)

2) ISEXP = 1 (SEISMIC SENSORS ARE BURIED)

For the input data stream (SYSIN; cards) "UTVSXY" and
"UNTER" Tables (terrain parameters), not unique to EVNT23 are required.
Instructions for preparation of these tables are in Appendices D and C
respectively.

This step creates events type 3 - sensor parameter ianges
due to (a) atmospheric variations and (b) background noise levels computed
by battle and cultural routines (Step 6). Step 7 also creates events type 2 -
false alarms. Event histories for these two event types (2 and 3) are merged
in time sequence and stored on disk (DSNAME=MASSEVZ 3).

6.10 PRERUN STEP 8

Step 8 in PRERUN comprises the main program (PREMN8)
with 12 subroutines listed in Figure 6.10-1.

External data sets required as input are "DATAIN, " "JFMSTR, "
"JFPXY", "CRTARG" and "JFTAR," all generated in previous steps.

This step sets qp RED FORCES, and BLUE FORCES not
associated with moving arrays, as targets. It plays all sensors against all
targets ftr "geometrical detection" through ELPDT subroutine. These
detections are stored on two separate disk files: the non-LOS events
(DSNAME=JFNEV) and the LOS events (DSNAME=JFZEV).

See program listings (SEISBK) for defin.tions of and effect of these two
variables on sensor simulation. Sensor background routines within this job
step may have internal DATA Statements for designer values. See Vol. I
discussion of sensor routines.

40 Target status for each BLUE FORCE associated with a moving sensor array
was treated in a previous job step.
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JOB STEP: PRE RUN STEP 8
SET UP RED FORCFS, AND BLUE FOIRCFS NOT ASSnCIATED WITH A
MOVING ARRAY AS TARGETS. PLAYS ALL SENSORS AGAINST ALL TARGETS
FnR GEOMETRICAL OFTECTIUN.

SUBPRnGRAMS NFEDFD
PREMN4 (MAIN PROURAMI
CIRC
ELPnT
ELPEX
FINOX
F INnY
GREC
SECLOnG
SECT
SENSO
TARGBR
TARGEX
VALID

-DATA SETS NFEDED
JF'4STR (UNIT 1 - C(]I'4ON INFO)
nATAIN (UNIT 3 - PLANNER INPUTS)
JFPXY (UNIT 12 - GROUND TRUTH POSITInN TAHLFS)
JFTAR (UNIT 13 - TARGET INFOJ FRO'4 MVSNE)
CRTARG (UNIT 20 - TARGETS FROM BATTLE AND CULTURE)

DATA SETS GENFRATED
JFNFV (UNIT 23 - NON LOS EVENTS)
JF1EV (UNIT 25 - LOS EVENTS)

Figure 6.10-1 PRBRUI STEP 8 SUBPROGRAMS AN) DATA SETS

6.11 PRERUN STEP 9

Step 9 handles line of sight calculations. Options exist on
subroutine structure: the user may play Line-of-Sight with full achievable
accuracy based on digital terrain tape, or he may use a dummy LOS routine,
by simply inserting the subprograms comprising the deck set up desired as
Step 9.

(a) For dummy LOS, the Step 9 set up conmprises the main
program (PREMN9) with 1 subroutine (LSGT) listed
in Figure 6.11-1.

External data sets required as input are "JFMSTR", and

"JFZEV", both generated in the previous steps.
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JOB STEP: PRE RUN STFP 9 (DUMMY LOS)

SUBPROGRAMS NEEDED
PREMN9 (MAIN PROGRAM)
LSGT

DATA SETS NFEDED
JFMSTR (UNIT I - COMMON INF11
JFZEV (UNIT 25 - LOS ZEVS (22 ITEMS)I

DATA SETS GENERATFD
EVNTLS (UNIT 24 - LOS NEVS (4 ITF'4S))

Figure 6.11-1 PRERRU STEP 9 (DUM(Y LOS) SUBPROGRAMS AND DATA SETS

The dummy LOS routine simply stores the LOS geometrical
detections on disk (DSNAME=EVNTLS).

(b) For "accurate" LOS, the Step 9 setup comprises
the main program (MIAINLS) with 8 subroutines
listed in Figure 6.11-2.

JOB STEP: PRE RUN STEP 9 (LOS)

SUBPROGRAMS NEEDFD
MAINLS (MAIN PROGRAM)
BLKLOS
FOLAGr'
IUTEVt
LOS
MIC'TER
TERAN
TERANE
URN

DATA SETS NEEoEn
SYSIN (UNIT 5 - INPUT DATA)
NIASSDAT (UNIT 2 - ASICT, ATHENV I
JPOUT (UNIT 2 - TERRAIN nATA)
JFZEV (UNIT 25 - LOS PFVS t22 ITEMS))

DATA SFT GENERATED
EVNTLS (UNIT 24 - Lns EVENTS (4 ITEMS11

Figure 6.11-2 PRERUN STEP 9 (LOS) SUBPROGRAMS AND DATA SETS
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External data sets required as input are "MASSDAT",
"JPOUTJ' and "JFZEV" generated in previous steps.

For the input data stlearn "UTVSXY" and "UNTER" tables
(terrain parameters), not unique to MAINLS are required in that order.
Instructions for preparation of these tables are in Appendices D and C,
respectively.

Two variables are currently set by a data statement in
BLOCK DATA (BLKLOS): XRANGE, YRANGE * length in meters, in X, Y
direction, of scenario area covered by stored digital terrain. Values
currently set are (17800, 18300). Also one logical variable LDUMP, residing
in common area /CONST/, controls the option of "local" dump bV MAINLS.
The normal value is . FALSE. (no dump). The value . TRUE. may be used,
but for debugging purposes only.

This deck set up plays actual LOS and stores them on disk
(DSNAME=EVNTLS).

6. 1Z PRERUN STEP 10

Step 10. in PRERUN comprises the main program (PREMNA)
with 6 subroutines listed in Figure 6.12-1.

JnfB STEP: PRE RUN STFP 10
CREATES EVENT TYPE I FROM THE RESULTS OF STEP 8 AND 9.
ADDS INrORMATION ON FALSE TARGETS FUR MSM WHERE REQUIRFO.

SUBPROGRAMS NEEDED
PREMNA f4AIN PROGRAM)
DORDER
ERASE
FLSTG
GMERGE
SFO
TR4SFR

DATA SETS NFEDED
JFMSTR (UNIT I - C04MON INFO
CRTA•C (UNIT 20 - TARGETS FRfl•4 RATTLE ANt CULTURF)
JFNFV (UNIT 23 - NOqN LOS EVENTS)
EVNtLS (UNIT 24 - LhS EVENTS)

DATA SETS GENERATEr
JFEVLC (UNIT 14 - EVENTS TYPE 1)

Figure 6.12-1 PRERUN STEP 10 SUBPROGRIAMS AND DATA SITS
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External data sets required as input are "JFMSTR", "CRTARG,
"JFNEV" and "EVNTLS", all generated in previous steps.

This step creates events type 1 (sensor interrogate). False-
target information is merged into the event 1 lists where required. Event 1
lists are then stored or. disk (DSNAME=JFEVLC).

6.13 PRERUN ,:TEP 11

Step II in PRERUN comprises the main program (PR EMNB)
with 2 subroutines listed in Figure 6.13-1.

JOB STEP: PRF RUN STFP 11
COLLECTS AND MERGES ALL MSM EVENTS FROM PREVIOUS STEPS.

SUBPROGRAMS NFEDEn
PREMNB (MAIN PROGRAM).
FMERGE
GMERGE

DATA SETS NEFDED
JFMSTR (UNIT I - COMMON INFO)
MASSEV23 (UNIT 32 - EVrNT TYPE 7,3)
JFFVLC (UNIT 18 - EVENT TYPE 1)
CREVT9 (UNIT 9 - EVENT TYPE 9)
JFFVT (UNIT 11 - MSM EVENTS1

OATA SETS CENERATED
FJFVL (UNIT 19 - WORK TAPE FOR FINAL OFOGE)
JTFWFV (UNIT 14 - WORK TAPE FOR FiNAL MERGE)
JFtWV (UNIT 22 - MERGED TAPF OF EVENTS)

Figure 6.13-1 PRERUN STEP 11 SUBPROGRAMS AND DATA SET

External data sets required as input are "JFMSTR",
"MASSEVZ3", "JFEVLC", "CREVT9" and "JFEVT". all generated in
previous steps.

Internal data sets required as work (scratch) disk files
are "FJEVL", and "JTFWEV".

This step collects and merges all events of all types that
have been generatea and stored in the previous PRERUN steps. The merged
sequence of events lists are stored on disk (DSNAME:JFIEV).
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6.14 PRERUN STEP 1Z

Step 12 in PRERUN has one (main) program, PREMINC.
and requires only 1 external data set "JFIEV" as input.

This step takes all the merged events, blocks them for
MSM (q00 or fewer words/block), and stores them on disk (DSNAME=EVENT1).

The program required, the data set needed and the data set
generated are shown in Figure 6.14-1.

JnR STEP: PRE RUN STEP 12

BLO1CKS EVENT GROUPS TO A MAXIMUM OF 000 WORDS FOR MSM.

SUBPRaOGRAMS NEEDED
PREMNC (MAIN PROGRAM)

DATA SETS NFEDED
JFIEV (UNIT 22 - MERGED TAPE OF EVFNTS)

DATA SETS GENERATED
FVENT. (UNIT 2 - MFRGED EVENTS BLOCKED FUR MSM - 900)

Figure 6.14-1 PliZRUN STEP 12 SUBPROGRAMS AND DATA SETS
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Section 7

MSM PROGRAM OPERATIONS

7.1 INTRODUCTION

Main Simulation Model (MSM) is a complex of 75 sub-
programs (including main program and a BLOCK DATA subprogram)
constituting a single job setup. Required subprograms are listed in Figure
7.1-1. MSM must follow PRERUN in program operations sequencing.
Input requirements and output specificatio•ai are given below.

7.2 INPUT DATA REQUIREMENTS FOR MSM

MSM requires the following input data:

(a) HEADER CARDS (SYSIN; cards)

(b) TERRAIN PARAMETER TABLES UTVSXY and UNTER
(SYSIN; cards)

(c) BASICT and ATMOSPHERIC DATA tdisk file; DSNAME =

MASSDAT)

(d) SYSTEM PARAMETERS (disk file prepared by PRERUN;
DSNAME = JTFWDF)

(e) EVENTS (disk file prepared by PRERUN; DSNAME -

EVENTI)

The card sequence for data items (a) and (b) is shown in Figure 7.2-1.

In addition, certain designer values not normally subject to
chance are provided int,:rnally within MSM via data statements. The most
important of these are fixed sersor parameters, residing in common area
/SENVAR/. The logical variable LDUMP, residing in common area/CCNST/,
controls the option of "local" dump by sensor routines. The normal value is
. FALSE. (no dump). The value . TRUE. may be used, but probably only for
debugging operations. Fig. 7.2-2 lists the BLOCK DATA subprogram
MSMBLK in which these common area variables are defined and values
set. Only MSMBJLK would require recornpilation if numerical changes were
required.

Variable name& IPRINT AND ICARD are used consistently
to indicate unit device numbers for printer and card reader, res-ýectiveiy.
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JCJR STFP: MS4

SU8PRnGRA4S NEEDED
ACUGE-2UPO PIRTG

ALFCVT EXIAQF QUAD
ANG EX3 'ýW RADAR
ARFTG FX31M'G SACOET
ARPPTR EX3MAG SCANI
ARRVLU F.X3PIR SCAN?
BFIASK EX'tR0Q SCNOUT
BFILU'4 FX3S*AC SEISTG
RRKWIR FX3THV SETSCI
CL-OSEL FTPARI SETSCZ
numpms FTPAR2 STCIRC
ERASE GARN STRECT
ERFC CRSKTA40T
FVr* FT nCQNOPG TFRAN
EXr-CI IMAGF TGTLG
EXtClA I Trlot-V TGTLXY
EXECtfR IUTEVL TGTPTR
EX29rFL KSTVLkJ TGTVLU
EX200L MAGTG THEQR1L
EX25FA MSMBLK TIMOUT
EXSN PAR#IIN TRNSFR
FX2SNR PARPTR UGSDET
EXZSPc PAR VL U UGSOUT
FX2SRP PGSKIP URN

PGSKP2 URNASK
URNO RG

DATA SETS NEEDED
SYSrN (UNIT 5 - INPUT DATAI
'4ASsnar fkNI r 2 - BASJCT,AT'4ENV)
JTFWDF (UNIT 11 - INPUT PARAM4ETERS)
EVENTL (UNIT 2 - EVFNTS 1-101

DATA SETS GENFRATEI)
MSMr)UT (UNIT 70 - BINARY OUTPUT FROM MSMI

Figure 7. 1-1 MSM SUBPROGRAMS AND DATA SETS
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I

UNTER

UTVSXY

HEADER

Figure 7.2-1 INPUT CARD SET UP FOR MSM
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C*
C* BLOCK( 'ATA MSMFILK

C* PASIC %LIlCK r)ATA PROGRAM FOlR ALL 4SM C0OMMOU4 AREAS

Cs

C
RL'1CI DATA

C
C
C **/TGLGCM/ *0'

COW4moN /T'.LGCM/ InTGL(.(2O),XU(2OI,YO(20),TO(70),XI(20b1*Y(20),
X Ttf2o)vTLO420I.SPEEr)L(201,VX120),VY1201,K~TL
fl4ENWIN T01OW4f221)
EQUJ!VALFNCE (TLOIJMEJhlllnTGLr.il))
nATA TLDUMI?210O.O/

C
C s /RI';STR/*s

cflM4ir"j /Mtl,STR/ LJtJMPI[3),40SMSM1[3I,JI'fBIGS(Il),tPRLUfZOO),

DATA tJU4P/15989,0,O1l924,38,IO,1tTO,97,lO/, 9DSMS4/13*0/9
X !P~iIGS/15*0/, IPRLUIZOO*O/, IPPATH/10O*O/, f4SMPARIZOOOO*OI

C.
C

C ~~*0 IDGCI)NT/**
C0403N /PGCONT/ ILINFsqIP4GF,'4EAO4Gf17.1
flATA It INES/O/, 10&'r/OI,HEADNr,/1704H

c* ISYSCNT/ (SYSTEM COUNTrERS) vo

Cf~n /4' SYSCIT/ KSFI(3),KACOI3I,'(MAG13),KARFI3'iKPIRI3I,
I KRP'I(3,3l,KIMGII,31,KTI4V(1,3),KRI(41i ~hOSEI(3b.KI)ACOI3).
2 Krn*A#;(3),KOAI4FI l',,(oPIP(33,'rfl~r)R(3,31IKONG( 3,31,KOTHVI3.31,
3 KIIW1) K3SFI,Kj~irnK3%'AG,K3ARPIK3PICý#K3RflQoK31MGtK3THV,

4 KlioitSCNIR,KSCN42. ,KSCNtIKSCN21,)V5CNlT.KSCN2TKFSEIKF4CO,
It g(FMAAt,FARF,(FPIa,KFSKWKFVI ,KýV2,KEV3,KEV4.KEVSKFV6,KEV7,
6 KVqKCV4,KVIOOKIiTfFV,KV'PqI ,K!ITPRI ,KFT9OI ,KRT,KBT,KFT
nl%4rN~ IN KNTSYV,(1?41
FOUIVALF'J(E IKa4TSYcIl),I(SE!IlI)

Figure 7.2-2 BLOCK DATA SUBPROGRAM MS&ABLK
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2 YSN(10IID('FM(l ,INMNflU),J(2MLtI10),DI2(10),IDP43I I1bIDARIl0),
3 1 FTR 1101 *ADM 1( 10) A 92( 1019AO43 131tAOFTR( 10JADCFbI(101

l1'4FNSIfIN JAWf02'SO)

DATA [ANDO I97)0*0I

r.*S /PUTC04/ *
C044ON fC-AiTCIM.! KflCqOEI 1TYPSNoI SNSRv IT iMOT,4RTGTS,NIBTGTS9
I qFTi;TS91UPTGT,XOT'7.,YPTGT,QPTGTOXSNSPIYSNSR,

3 t4O~nN1,Afl'ON2,ADMflN3.A0FTfIP,AOCflNF
fl!mFNSICN IOUTCM(?51
EQU!VALEmCk I OrU TC 4 11 I,K C~OOF
DATA IOUTCM4/25*0/

C * /SFNVAR/
Cflmr4n0. fSENlVAQ/ C¶)NSTAtTDcL2AqiIASACv8wAC0U,
1 CON4STSTDELS,RUASSEtBWSEIS
2, PH1AZPHIEL#r1AfW,BWP1R,IEVXmN
3 tX'4NrlEV,BANOTI4,A'FP,OPTX?4N
4 THlQESPtDELAj,T1?MAX
DATA RIASACBWACOU,CflNSTAT0EL2A/0.2,500OO(,1.0,40.0/
DATA '1IASSF,8WSEIS,CONSTSt,-)ELS/O.?, 100.0,1.0,40.0/
DATA PwJAZoPw!EL,01A14,BWPtP,DEVXMN / O01074533vO,05235q9,1O0oI00*

nATA XMNnWV,'IANflTB-,ANFP/O.9,260O.0, 1.E-I0/
DArA flOTXMN/0,R/
DATA TH~PDLZTMA/.F0,.3930

c 00* ICONIST/ *
C0'M"~fl' /C'I'4ST/ Louk4PSQ2,D)EGtmArlPiSTEFtI(,TARDIPRINT
OGTC&L LDUMO
DATA L0IJMPt SQ2,OF', QAD#,PI t STEFX /.FALSE.* .1.4142149 57. 29578,0.01 7453

DATA ICA~flIPQINI/r),6/
C

ENJD

Figure 7.2-2 BLOCK DATA SUBPRJGRAM MSMBLK (CONT)
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Their values, in initial coding, are set to 6 and 5*, respectively, by data
statements. However, these data statements occur in nearly all of the
individual subprograms that use printer or card reader, so a number of
recompilations would be necessary for change.**

Designer values for sensors are also specified by data
statements internal to the sensor routines. See Volume I sensor routine
documentation for details.

7.3 MSM OUTPUT

MSM operations in completing system simulation ikre
discussed in Volume I. The final output channels, which contain informa-
tion on sensor reports and auxiliary information are:

(a) PRINTER

(b) BINARY OUTPUT (tape or disk; DSNAME = MSMOUT.)

Explicit descriptions of content, structure and list formats for MSM output
are given in Volume I, Part II, Appendix C.

These values are common to most computer installations usirg 'BM

computer.

**System procedures on many computers allow the choice to be made with

Job Control Language, external to the FORTRAN programs.
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SeLtion 8

ANALYSIS (ATTENDED SENSORS) PROGRAM OPERATION

8.1 INTRODUCTION

This program package is a restricted-scope OUTPUT PROCESSOR

(post-MBM) program that simulates, in part, the generation of messages from
operators of attended sensors. It comprises a main program (ASMAIN) and

7 subroutines directed to the physical problem; it also uses the URN random
number generator. Names and brief descriptions of subprograms are given in

Figure 8.1-1. Data sets needed are also listed in Figure 8.1-1 and des-
cribed below.

8.2 DIRECT INPUT REQUIREMENTS

Primary input, supplying information about "raw" sensor

reports, is the tape or disk file, MSMOUT, generated by the MSM portion of

the primary simulation package.

In addition, two data cards must be supplied, both very ele-
mentary:

Card No. I - Arbitrary alphanumeric text (80 columns),
used only for run identification.

Card No. 2 - First 3 columns are used as selection
flags for radar, image, au' thermal viewer

sensors respectively. A "0" or blank in a
column indicates that reports for the sensor

type (corresponding to column) are to be

processed. A "I" (or any non-zero digit)

indicates that processing is to be suppressed.

Note thaf a completely blank card would

Imply processing for all three sensor types.

8.3 PARAMETERS SET BY DATA STATEMENTS

Numerical values for program parameters are defined within

subprograms by DATA statements. The option exists of altering parameter

values, without affecting logic or internal coding of subprograms, by revising

these DATA statements.
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ASMAIN Main program.

RDRMSG Executive routine for radar aensors.

RDRVEH Working routine for radar sensors, vehicle targets

RDRPRS Working routine for rada r sensors, personnel
targets.

RPTMSG Print routine for simulated report messages.

The following routines are provided as near dummy routines. Although full
program linkages exist for illustrative purposes, and in order that information
is not completely missing from printed output, no real "analysis" is performed.

IMGMSG Executive routine for image type sensors.

THVMSG Executive routine for thermal viewer sensors.

RDRBOT Working routine for radar sensors, boat targets

The following function type subprogram is a utility program, not unique to
the sensor analysis package:

URN Uniform random number generato.-

DATA SETS NEEDED:

SYSIN (Unit 5 - INPUT (Card Reader) for 2 DATA CARDS)

MSMOUT (Unit 10 - TAPE OR DISK FILE FROM MSM)

Figure 8.1-1
Subprogram and Data Sets for Attended

Sensor Analysts Package
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The following three variables set the unit device numbers for
the MSMOUT data file, the card reader, and the printer. In'tial ,7alues for
the latter two are set to standard IBM 360 cunventions. That for MSMOUT is
arbitrary.

Value, Initial
Variable Routine(s) Coding Definition

MSMOUT ASMAZN 10 Unit device number for MSMOUT
or disk file

ICARD ASMAZN 5 Unit device number, card reader

IPRINT AFr AIN 6 Unit device number, printer
RDRMSG
RPTMSG
RDRBOT

The following parameters of physical significance are set .by
DATA statements within subroutine RDRPRS:

"6 Value Set in
Variable Initial Coding Definition

PNOKAT 0.08 Probability ttat operator does not specify target
category (type)

FAST 1.35 Radial speed (meters /sec. ), above which per-
sonnel likely to be specified as vehicles

SNREFl 0.5 Reference values (dB) for separating signal-to-
noise ratio (SIN) into 3 categoriej (ISN index)

S/N< SNREFI ISN = I
SNREFI < S/N < SNREF2 ISN = 2
SREF2 < S/N ISN = 3

RVAR(3) 1. 0, 0. 5, 0. 2 Fraction of range gate over which reported range
may deviate from true range, depending upon
3 levels of S/N.

AZVAR(3) 1. 0, 0. 5, 0. 2 Same except with reference to beamwidth and
azimuth deviations

e
PUNSPQ(3) 0. 6, 0. 3, 0. 2 Probability values that operator not specify target

count, depending upon 3 levels of S/N.

PQ (3, 3) 0.6 0.3 0. 1 Given that a target count Is specified by operator.
0.4 0.4 0. 2 these are probabilities for the reported count
0. 1 0.3 0.6 KINDEX (column), given true target count

IKOUNT (row). Row sums must = 1. 0

Keypunch error in original deck. The valie 0. 2 was punched as 0. 5
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The following parameters are set by DATA statements within
subroutine RDRVEH. They are directly analogous to variables in RDRPRS
and have analogous physical significance.

For Definition, Refer to
Variable this Variable in RDRPRS

PNOKVH PNOKAT
FASTVH FAST
SNRFVI SNREFI
SNRFV2 SNREF2
RVARV R VAR
AZVARV AZVAR
PUNSVO PUNSPQ
PaQ PQ

Values initially coded are identical to those within RDRPRS.
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Section 9

ANALYSIS (UNATTENDED SENSORS) PROGRAM OPERATION

9.1 INTRODUCTION

This program package is a specific OUTPUT PROCESSOR
(post-MSM) program, that develops from "raw" reports by unattended sensors
inferential information about targets -- validity (true target vs false alarm).
direction and speed of motion, etc. It comprises a main program (ANALMN),
3 BLOCK DATA sub;,.ograms and 18 operational subprograms -- all listed
in Figure 9.1-1.

JOR STEP: ANALYSIS MODOL (U4ATTENDED SENSORS)

SUPROGRA4'S NEEDEr)
ANALMN (MAIN PROGRAM)
ALPHA
ANLYZE
ARR I Vi
CALL IT
CNNECT
COUN•R
CRLATE
FSTARG
IDIST
INn1UT (BLOCK DATA)
INS PCT
JSIETA
LILMS'm
LOCATE
MCH4ART (ILOCK DATA)
MONLST (4LnCK DATA)
NMOD
PAD IAN
RESET
RODRUM
SNA IDR

DATA SET VrlED)
SYSIN (UNIT 5 - INPJT rATA)

FLgure 9.1-1 UNATTENDED SENSOR ANALYSIS MODEL (UNATTENDED SENSORS)

The program currently operates fromi manually prepared
data card input, as described below. With later programming of an appro-
priate executive program, the MSM output file ("MSMOUT") would substitute
for those cards that prcvide detection event data.
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9.2 INPUT REQUIREMENTS

This model requires as input basic data in these categories:

(a) number of monitors, sensors, firetraps.

(b) physical linkages or associations (monitors-sensors-
firetraps).

(c) information that defines geometrical areas under
surveillance.

(d) Certain parameters for sensor and firetraps (x, y-
coordinates types, etc.).

(e) designer values for decision making thresholds.

(f) detection event data (sensor reports).

At the present stage of program development, data in these categories are
supplied via card input. The card deck structure, (Figure 9.2-1) and the card
contents and formats, are given in detail in Appendix G.

Eventual applications of this model may require full linkage
to MSM and possibly PRERUN output data sets. Such linkage implies creation
of an overall executive routine, not initially supplied, that would access
external disk or tapes data sets, do necessary editing, and create as input to
the model that information now read from cards.

Results of this model are printed output. Content and
significance of these output results are discussed in Volume I, Part IL.
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AS MANY

ASEVENTS DESIRED

NI

DETECTION/DECISION
THRESHOLD

VALUES

S NUMBER
GEOGRAPHICAL OF

CARDSNODE.- POINT -NMAX
DATA

FIRETRAP OF NUMBER
LOCATION CARDS OF

J KMAX COMPLETE
OFGROUPS
OF
THIS
TYPE

OFNUMBERSENSOR OF

PLACEMENT CARDSDATA JMAX

CONTROL CARD

2(JMAX, KMAX, NMAX)

CONTROL CARD

I(MONMAX)

Figure 9.2-1 ANALYSIS, UNATTENDED SENSORS: INkUT CARD DECK STRUCTURE

9-3



Section 10

TACTICAL COMMUNICATIONS MODEL PROGRAM OPERATION

10.1 INTRODUCTION

The Tactical Communications (TACCOM) Model comprises
the main program* (DUMXTC) and 11 subroutines, as listed in Figure 10.1-1.
This TACCOM model is a specific OUTPUT PROCESSOR (post-MSM) type
of model, that is intended to be run following completion of an MSM run.
It is addressed to the transmission over military nets of sensor report
information.

Fully "linked, " TACCOM would receive its sensor report
event data from the MSM output tape file ("MSMOUT").** In its current
version, however, these data are entered from manually prepared cards
as described below.

10.2 INPUT REQUIREMENTS

Input to the TACCOM model consists of a card deck, that
includes seven data sets and associated control cards. Program operations
in setting up this card deck are described in detail in Appendix H. A sche-
matic representation of'the card deck is shown in Figure 10.2-1.

JOB STEP: TACTICAL COMMUNICATIONS MODEL

SUBPROGRAMS NEFOED
DUMXTC (MAIN PROlPAM)
RSORT
BUPDAT
LOSRT
LOOQUE
MAPPER
MSGQUE
PRC DNT
RnUTE
TACCO'
TACOUT
XSORT

nATA SET NEEDED
SYSIN (UNIT 5 - INPUT DATAI

Figure 10.1-1 TACTICAL COMMUNICATIONS SUBPROGRAMS AND DATA SETS

* Subroutine TACCOM is the effective main program for dynanmic simulation.
It is given control by DUMXTC after some initial data reads.

'' An executive routine, replacing DUMXTC, would be required -- that would

be coded to translate from tape file into format required for bubroutine

TACCOM.
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APPENDIX A

PLANNER INPUT FOR ATMOSPHERIC MODEL

DATA SET NAMES PAGE

I PLANNER INPUT DATA SET ............... A-Z

II PROB I DATA SET ............................. A-5

III PROB 2 DATA SET ................... A-8

IV PROB 3 DATA SET ........................... .. A-10

V PROB 4 DATA SET ............................ . A-14

VI PROB 5 DATA SET ................ A-17
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DATA SET I
ATMOSPHERIC

PLANNER INPUT

Item No.

0. Header Cas - -number of data cards to follow and any alphanumeric
text.

I. Day of Game (INDAY) - a two-digit integer describing the day of
the game. (Day at start of game is 00) ,

2. Time of Day (IN1HR) - a four-digit integer equal to the military
m. The first two digits indicate the hour, the lest two digits

ndcate the minutes.
3. Solar Altitude (SOLALT) - Local elevation of the sun in degrees.

A negative value indicates that the sun is below the horizon
(i.e., nighttime).

4. Lunar Altitude (ALTLUN) - Local elevation of the moon in degrees.
A negative value indicates moon below horizon.

5. Lunar Phase (PHSLUN) - Expressed as a fraction, i.e., 0.00 . tiew
Moon, 0.25 - 1st Quarter, 0.50 - Full Moon, 0.75 - 3d Quarter.

6. Precipitation - Condition Code (IPCODE) - A one digit integer code
identifying the type of precipitation:

0 No .precipitation
I Thunderstorm
2 Rain or drizzle
3 Freezing rain or drizzle
4 Snow or sleet
5 Hail
6 Fog

7. Precipitation - Total Amount (TOTP) - Total amount of rain (or
snow) in inches for the event identified by the Condition Code.

8. Wind Speed (WSPEED) - knots.

9. Cloud Cover (CCOVER) - Fraction 0.0 - 1.0.

10. Dry Bulb Temperature (ATEMP) - Degrees Fahrenheit.

II. Pressure (PRESUR) - Inches of Hg.

12. Relative Humidity (HUMDTY) - Percent 0 - 100.

13. Meteorological Visibility (VISIB) - Miles.

14. Ceiling (CrIL) - Feet.

Note: If no input is supplied, this data set must consis' of one
blank card.
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CARD FORMAT FOR ATMOSPHERIC PLANNER INPUT

CARD I ITEM WORD COLUMNS READ FORMAT

0 1 1-4 14
0 2,20 5-80 19A4

Note: If Card 1 is blank no other cards follow in this data set.

CARD 2 1 1 1- 2 12
2 2 3- 6 14
3 3 7-11 F5.0
4 4 12-16 F5.0
5 5 17-20 F4.0
6 6 21-22 12
7 7 23-26 F4.0
8 8 27-30 F4.0
9 9 31-34 F4.0

10 10 35-38 F4.0
11 11 39.42 r4.0
12 12 43-46 F4.0
13 13 47-50 F4.0
14 14 51-56 F6.0

CARD 3 Same format as Card 2 if necessary as per input for
word in Card 1, Word 1.
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A TYPICAL DATA SET FOR ATMOS PLANNER INPUT
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DATA SET II

PROB 1 DATA SET

Item No.
0. Header Card - Identifying Alphanumeric Text, Scenar'o Area(IDAREA), Month - IMONTH, PROB SUB. NO., CARD NO.
1. PARAM(I) - PAFLAM(4) - Probability of Precipitation conditionedto time of day

[(0) = 00 to 06 hr..,
(2) = 06 to 12 hr..,

(3) = 12 to 18 hr..,
(4) = 18 to 24 hrs. ]

2. PARAM (5) - PARAM (7) - Non Precipitation duration distribution'
over 00 to 06 hrs.

3. PARAM (8) - PARAM (10) - Non Precipitation duration distribution
over 06 to 12 hrs.

4. PARAM (11) - PARAM (13) - Non Precipitation duration distribution
over 12 to 18 hrs.

5. PARAM ('14) - Part of non-precipitation duration distribution over18 to 24 hrs.
6. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this

card also.
7. PARAM (15) - PARAM (16) -Remainder of non precipitation durationdistribution over 18 to 24 hrs.
8. PARAM (17) - PARAM (19) - Precipitation duration distributed

over 00 to 06 hrs.
9. PARAM (20) - PARAM (22) - Precipitation duration distributed

over 06 to 12 hrs.
10. PARAM (23) - PARAM (25) - Precipitation duration distributed

over 12 to 18 hre.
11. PARAM (26) - PARAM (28) - Precipitation duration distributed

over 18 to 24 hrs.
12. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this

card also.
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CARD FORMAT FOR PROB 1 DATA SET

CARD 1 ITEM WORD COLUMNS READ FORMAT

0 1-18 1-72 7ZX
0 19-22 73-80 412

CARD 2 1 1- 4 1-20 4F5.0
2 5- 7 21-35 3F5.0
3 8-10 36-50 3F5.0
4 11-13 51-65 3F5.0

5 14 66-70 FS. 0
6 15-18 73-80 412

CARD 3 7 1- 2 1-10 2F5.0

8 3- 5 11-25 3F5.0
9 6- 8 26-40 3F5.0

10 9-11 41-55 3F5.0
11 12-14 56-70 3F5.0
12 15-18 73-80 412
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-- - - - - - - - -- - - - - - - - -

A TYPICAL PROB I DATA SET
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DATA SET III

PROB 2 DATA SET

Item No.

0. IHeader Card - Identifying Alphanumeric Text, Scenario Area
IDAREA), Month (IMONTH), PROB SUB. NO., CARD NO.

I. ARAM (1) - PARAM (3) - Precipitation rate distribution
parameters, all hrs.

2. PARAM (4) - PARAM (8) - Precipitation type probabilities over
00 to 06 hrs.

3. PARAM (9) - PARAM (13) - Precipitation type probabilities over
06 to 12 hrs.

4. PARAM (14) - Part of precipitation type probabilities over 12 to
18 hrs.

5. ILAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card also.

6. PARAM (15) - PARAM (18) - Remainder of Precipitation type
probabilities over 12 to 18 hrs.

7. PARAM (19) - PARAM (23) - Precipitation type probabilities over
18 to 24 hrs.

8. PARAM (24) - PARAM (28) - Blank

9. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card also.

CARD FORMAT FOR PROB 2 DATA SET

CARD 1 ITEM WORD COLUMNS READ FORMAT

0 1-18 1-72 72X
0 19-22 73-80 412

CARD 2 1 1- 3 1-15 3F5.0
2 4- 8 16-40 5F5.0
3 9-13 41-65 5F5.0
4 14 66-70 F5.0
5 15-18 73-80 412

CARD 3 6 1- 4 1-20 4F5.0
7 5- 9 21-45 5F5.0
8 10-14 46-70 5F5.0
9 15-18 73-80 412
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A TYPICAL PROB 2 DATA SET
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DATA SET IV

PROB 3 DATA SET
Item No.

0. Header Card - Identifying Alphanumeric Text; Scenario Area
(IDAREA), Month (IMONTH), PROB SUB NO., CARD NO.

I. PARAM (1) - PARAM (4) - Cloud cover distribution over 00 to
06 hrs.

2. PARAM (5) - PARAM (8) - Atmospheric pressure distribution,
non-precipitation period 00 to 06 hrx.

3. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
c3rd.

4. PARAM (9) - PARAM (12) - Atmospheric pressure distribution,
precipitation period 00 to 06 hrs.

5. PARAM (13) - PARAM (16) - Visibility distribution, non-
precipitation period 00 to 06 hrs.

6. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card.

7. PARAM (17) - PARAM (20) - Visibility distribution, light precip-
itation period 00 to 06 hrs.

8. PARAM (21) - PARAM (24) - Visibility distribution, medium
precipitation period 00 to 06 hrs.

9. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on
this card.

10. PARAM (25) - PARAM (28) - Visibility distribution, heavy
precipitation peiod 00 to 06 hrs.

11. PARAM (29) - PARAM (32) - Wind speed distribution, non-
precipitation period 00 to 06 hrs.

12. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on
this card.

13. PARAM (33) - PARAM (A6 ) - Wind Speed distribution, light
precipitation period 00 to 06 hrs.

14. PARAM (37) - PARAM (40) - Wind speed distribution, medium
precipitation period 00 to 06 hre.

15. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card.

16. PARAM (41) - PARAM (44) - Wind speed distribution, heavy
precipitation period 00 to 06 hrs.

17. PARAM (45) - PARAM (48) - Cloud cover distributicn over 06 to
12 hro.

18. IDAREA, JMONTH, PROB SUB NO., CARD NO. required on this
card.
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19. Same as Item 2, over 06 to 12 hrs.

20. Same as Item 4, over 06 to 12 hrs.

21. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card.

22. Same as Item 5, over 06 to 12 hrs.

23. Same as Item 7, over 06 to 12 hrs.

24. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
this card.

25. Same as Item 8, over 06 to 12 hre.

26. Same as Item 10, over 06 to 12 hrs.

27. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card.

28. Same as Item 11, over 06 to 12 hrs.

29. Same as Item 13, over 06 to 12 hrs.

30. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card.

31. Same as Item 14, over 06 to 12 hrs.

32. Same as Item 16, over 06 to 12 hrs.

33. IDAREA, IMONTH, PROB SUB NO., CARD NO. required on this
card.

34-49. Same as Items 1-16, over 12 to 18 hrs.

50-66. Same as Items 17-33, over 18 to 24 hrs.
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CARD FOR7AA-7 FOR PROB 3 DATA SET

CARD 1 ITEM WORD COLUMNS READ FORMAT

0 1-18 1-72 72X
0 19-22 73-80 412

CARD 2 I 1- 4 1-36 4E9.2
2 5- 8 37-72 4E9.2
3 9-12 73-80 412

CARD 3 4 1- 4 1-36 4E9.2
5 5- 8 37-72 4E9.2
6 9-12 73-80 412

CARD 4 7 1- 4 1-36 4E9.2
8 5- 8 37-72 4E9.2
9 9-12 73-80 412

CARb 5 10 1- 4 1-36 4E9.2
11 5- 8 37-72 4E9.2
12 9-12 73-80 412

CARD 6 13 1- 4 1-36 4E9.2
14 5- 8 37-72 4E9.2
15 9-12 73-80 412

CARD 7 through 23 contain Items 16 - 66. Each card has the format
(8E9.2, 412).
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AN EXAMPLE OF FIRST THREE CARDS FROM PROD 3 DATA SETS
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DATA SET V

PROB 4 DATA SET

Item No.

0. Header Card - Identifying Alphanumeric Text, Scenario Area,
(IDAREA), Month (IMONTH), PROB SUB NO., CARD NO.

I. PARAM (1) - PARAM (4) - Temperature distribution, non-
precipitation period 00 to 06 hrs.

2. PARAM (5) - PARAM (8) - Ceiling distribution, non-precipitation
period, visibility from 0 to 5 miles from 00 to 06 hours.

3. IDAREA, IMONTH, PROB SUB NO., CARD NO.

4. PARAM (9) - PARAM (12) - Ceiling distribution, non-precipitation
period, visibility from 5 to 10 miles from 00 to 06 hrs.

5. PARAM (13) - PARAM (16) - Ceiling distribution, non-precipitation
period, visibility over 10 miles from 00 to 06 hrs.

6. IDAREA, IMONTH, PROB SUB NO., CARD NO.

7. PARAM (17) - PARAM (20) - temperature distribution, precipitation
period 00 to 06 hro.

8. PARAM (21) - iPARAM (Z4) - Ceiling distribution, precipitation
period, visibility from 0 to 5 miies from 00 to 06 hrs.

9. IDAREA, IMONTH, PROB SUB NO., CARD NO.

!0. PARAM (25) - PARAM (28) - Cei!ing distribution, precipitation
period, visibility from 5 to 10 miles, from 00 to 06hrs.

11. PARAM (29) - PARAM (32) - Ceiling distribution precipitation
period, visibility over 10 miles from 00 to 06 hrs.

12. IDAREA, IMONTH, PROB SUB NO., CARD NO.

13-24. Same as Items 1-12 in the 06 to 12 hr. time period.

25-36. Same as Items 1-12 in the IZ to 18 hr. time period.

37-48. Same as Items 1-12 in the 18 to.24 hr. time period.
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CARD FORMAT FOR PROB 4 DATA SET

CARD I ITEM WORD COLUMNS READ FORMAT

0 1-18 1-72 72X
0 19-22 73-80 412

CARD 2 1 1- 4 1-36 4E9.2
2 5- 8 37-72 4E9.2
3 9-12 73-80 412

CARD 3 4 1- 4 1-36 4E9.2
5 5- 8 37-72 4E9.2
6 9-12 73-80 412

CARD 4 7 1- 4 1-36 4E9.2
8 5- 8 37-72 4E9.2
9 9-12 73-80 412

CARD 5 10 1- 4. 1-36 4E9.2
11 5- 8 37-72 4E9.2
12 9-12 73-80 412

Card 6 through Card 17 contain Items 13 through 48; and each card has
the format (8E9. 7, 412).
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AN EXAMPLE OF FIRST THREE CARDS FROM PROB 4 DATA SETS

444 I4I4T44 43 S.1144 11 ?44 ISN 14441 31 3 . 443 1444 011

P3 33 1 33 3  33 1 31 'l ' 3 1 3 3313 3 3 1331 ;3 331 3pE 3 1 4 13) 1J3 ;4 113 1333

663 t6 6616 6 616 bl; 6136 6 1 6 76 6lb 6 6 ~ E. ll~ 66E6 64 664 661 646;66II6
II hi11 i4gt'' 

64 6,11 6Vd4l~~llhhi 6 h 6;b .'* f 6 ! tt 6I 1 I i

711'137II??71 11111 j13 1711 71711711711771 I 1? 11 17 1 1 1777

11lat 7u~mh~aI~'a~ 1714 17811 7 ;i77 '1

Sl IIS3I 3I I it oi a 4~ 111aa a~a i I4~ W II II

3, ;11 9,9'1!199'1591 's s9 91 9ý 99 s5 1 5 ,1 1 s, , 9 5,~~ 1 191139 9 Iii 1 9 1
pi~7-ll it 1 ntIE il '.fql All q fnnr n 1 9.d? 4 ?l R ~ 4 -17 t.E 4V . F.~71 4 ~

Ga l o 0i 0u Us o1iot clo-Foi1 6-01 odui--,- l FIRiTi b'Io-ia If0 ao' Vf:au 001 020

211,227 127 1 2 77777 2I7 17 0 2 777 7 73 7 1!21 2777 7677 17I2 31 7711 7, 1 2 272

ii;;~~~~~~~~~~ ?h~J44'l.4 7 177777 3?2 27 2 73 22 133 2 2 ?2212 I777?77 72'777

4 '1 6434 747444 4 4: :4 4 1 1 7 44 4 1 4 4434 4 A 4 4 .7 447 4 1~ -

61 6 661 6 6 -~ 16 ,i -, -. V666 6i c; 6 G3 6. 4 6 6' 6 67,16 64 L 6 1 6 61 E 6

"1 ''lIIl Iil a,.WT747.7.l4 * 7..,.n :u,4 4117.1:.,1641., 11 el,. 1 >4I17

9.dn-3'3 ? .6~14f:Wi 4971 E In~ 41 .1 tF q-..?74E tf Wll fln 7949 T nP1f Kfl li l n4 P, 5 4

~ "filK. ~t~ 4 ~4~:~ 1. 4CT2i. l ii, ~ 4E.

2 2 2 27 'ý12 .. 7712 737 Fl 2'~ 31 7721 17777722 7 2,21' 2 I1I1 22272
33 3 3134333173!1 1 3 3'3133333!*1 *33333333 '33333 11 1113j1U3i 3 13 1 3 3 L I ..,I 3 I ) f: : ý

Z 43 474444444 4 ft 4 :4 43f444 44. 34 4 i3 7 44

'7"7;'7 1'"7 , 7 1'1171 1'li1 77 1 7 7 7 7 1jt,*a447 7 . 7 1';7'7 '7 '; iI" 17 7 7 7 17 71 11 1 u 1 171 7 7 7 7
71371 14 1 1 A Ito I I 1!9 1 1 3 14 11 I~II 11731I13I97I79Sa13411111II93I88q1I14

939 999 9949999 s99 ~97 111 9 , 19 9 9 9 9 $1 9s193793 __ 9 1 s99 1

A 16



DATA SET VI

PROB 5 DATA SET

Item No.

0. Header Card - Identifying Alphanumeric Text, Scenario Area,
(IDAREA), Month, (IMONTH), PROB SUB NO., CARD NO.

I. [TMIN(I)-TMAX(I), I = 1, 4]

TMIN(I) = minimum temperature, 00 to 06 hrs.
TMAX(1) maximum temperature, 00 to 06 hrs.
TMIN(2) minimum temperature, 06 to 12 hrs.
TMAX(2) maximum temperature, 06 to 1Z hrs.
TMIN(3) minimum temperature, 12 to 18 hrs.
TMAX(3) maximum temperature, 12 to 18 hrs.
TMIN(4) minimum temperature, 18 to Z4 hrs.
TMAX(4) maximum temperature, 18 to 24 hrs.

Z. IDAREA, IMONTH, PROB SUB NO., CARD NO.

3. (PARAM (I), I = 1, 8]

Distribution of Dew Point Depression, 00 to 06 hrs.,
conditioned on temperature from TMIN( 1) to TMAX( l)
in eight degree intervals (TMAX - TMINi664°).

4. IDAREA, IMONTH, PROB SUB NO., CARD NO.

5. [PARAM(I), I = 9, 161

Distribution of Dew Point Depression, 00 to 06 hrs.
conditioned on temperature from TMIN( 1) to TMAX( 1)
in eight degree intervals (TMAX - TMIN_564°).

6. IDAREA, IMONTH, PROB SUB NO., CARD NO.

7. [PARAM(I), I = 17, 24]

Distribution of Dew Point Depression, 00 to 06 hrs.
conditioned on temperature from TMIN(1) to TMAX(1)
in eight degree intervals (TMAX - TMIN_64").

8. IDAREA, IMONTH, PROB SUB NO., CARD NO.

9. (PARAM(I), I = 25, 32]
Distribution of Dew Point Depression, 00 to 06 hrs.
conditioned on temperature from TMIN( 1) to TMAX(l)
in eight degree intervals (TMAX - TMINs64).

10. IDAREA, IMONTH, PROB SUB NO., CARD NO.

11-20. Same as Items 3-10 in the 06-12 hr. time period.

21-30. Same as Items 3-10 in the 12-18 hr. time period.

31-40. Same as Items 3-10 in the 18-24 hr. time period.
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CARD FORMAT FOR PROB 5 DATA SET

CARD I ITEM WORD COLUMNS READ FORMAT

0 1-18 1-72 72X
0 19-22 73-80 412

CARD 2 1 1- 8 1-72 8E9.2
2 9-12 73-80 412

CARD 3 3 1- 8 1-72 8E9.2
4 9-12 73-80 412

CARD 4 5 1- 8 1-72 8E9.2
6 9-12 73-80 412

CARD 5 7 1- 8 1-72 8E9.2
8 9-12 73-80 412

CARD 6 9 1- 8. 1-72 8E9.2
10 9-12 73-80 412

Card 7 through Card 18 contain Items I I through 40; and each has the
format (8E9.2, 412).

A-18



AN EXAMPLE OF FIRST THREE CARDS FROM PROB 5 DATA SETS
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APPENDIX B

PLANNER INPUT FOR CONTOUR PLOTS

PAGE

"PLANNER INPUT (CONTOUR PLOTS) .... ..... . B-2

HEADER CARD COMPRISES ITEM 1

DATA SUBSET I COMPRISES ITEM 2-4

DATA SUBSET 2 COMPRISES ITEM 5-8

DATA SUBSET 3 COMPRISES ITEM 9-12

DATA SUBSET 4 COMPRISES ITEM 14-16

DATA SUBSET 5 COMPRISES ITEM 18-22

m4
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DATA SET
PLANNER INPUT (CONTOUR PLOWS)

Item No.
1. Header Card - any alphanumeric text

2. PALIM Playing area size in meters
3. SIZE Plot scale factor, 1 - 1:50000

4. NPACCD Plotting code
1 = plot on new playing area
0 - use previous area

5. )CUEF X-coordinate of playing area, origin in meters

6. MYREF Y-coordinate of playing area, origin in meters
7. MXTENT X-extent of playing area, in meters
8. MYTENT Y-extent of playing area, in meters

NOTE: Items 9-12 are radar paramw.ters and may be repeated for
as many sets as required

9. ID Radar Identificatin code
10. SCNANG Width of scan angle in mils First card of set

11. IRANGE Maximum range of radar in meters
12. HIGH Height of radar above ground in feet. - Second card
13. ID - 100 Signifies end of the data set for Item 9-12 together

.with a 2nLd card that must be blank.

NOTE: Items 14 - 16 are radar alternate characteristics and may
be repeated for as many se's as required.

14. ID Radar identificatior code
15. JRANG Maximum range of alt,•rnate radar in meters.
16. CANG Width of scan angle in mils for alternate radar

17. ID-200 Signifies end of data sets for Items 14-16.

NOTE: Items 18 - 22 may be repeated as many times as desired,
terminated when ID - 0. For ID2 0 0 alternate radar will
be used.

18. ID Radar identification code.
19. X X-coordinate of radar in meters
20. Y Y-coordinate of radar in meters
21. ORANG Mid-point of radar sweep angle from north, in mile
22. ID2 Alternate radar identification
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CARD FORMAT FOR CONTOUR PLOT PLANNER INPUT

CARD I ITEM WORD COLUMNS READ FORMAT

1 1-20 1-80 20A4

CARD Z 2 1 1-13 FI0.0

3 2 11-20 Flo. 0

4 3 21-30 D10

CARD 3 5 1 1-10 110

6 2 11-20 110

7 a 3 21-30 110

8 4 31-40 I10

CARD 4 9 1 1- 4 14

10 2 49-53 44X, F5.0

11 3 63-67 9X,15

CARD 5 12 1 65-72 64X, F8.0

Note: The next card signifies the end of the data set

described by cards 4-5.

CARD 6 13 1 1- 4 14

CARD 7 Must be a blank card

CARD 8 14 1 1- 4 14

15 2 17-24 IZX,18

16 3 25-32 F8.0

Note: The next card signifies the end of the data set
described by card 10.

CARD 9 17 1 1- 4 14

CARD 10 18 1 21-24 20X, 14
19 2 29-36 4X, F8.0

20 3 37-44 F8.0
21 4 53-60 8X, F8.0
22 5 61-64 14
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CONTOUR PLOT INPUT EXAMPLE

CARD 1 (HEADER)
CARD 2 (DATA ITEMS 2 THRU 4)
CARD 3 (DATA ITEMS 5 THRU 8)
CARD 4 (DATA ITEMS 9 THRU 11)
CARD 5 (DATA ITEM 12)
CARD 6,7 (DATA ITEM 13)
CARD 8 (DATA ITEMS 14 THRU 16)
CARD 9 (DATA ITEM 17)
CARD 10 (DATA ITEMS 18 THRU ZZ)
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DATA SET

PLANNER INPUT ("UNTER" DATA SET)

Item No.

1. IDENTIFICATION Identifying alphanumeric text

2. MAXIUT No. of unit terrain types for scenario
area

3. XFIELD, YFIELD, ZFIELD X, Y, Z components of the earth's
magnetic field at scenario area OERSTED

4. IDAREA Scenario area

5. IMONTH Month to which the data set applies

6. CARD NO. Card sequence no.

7. SGLL Real array, lower limit of slope gradient, percent

8. SGUL Real array, upper limit of slope gradient, percent

9. CHLL Real array, lower limit, canopy vegetation height,
meters

10. , CHUL Real array, upper limit, canopy vegetation height,
meters

11. TDLL Real array, lower limit of tree diameters, diameter
at Breast Height (DBH), meters

12. TDUL Real array, upper limit of tree diameters , Diameter
at Breast Height (DBH), meters

13. SPLL Real array, lower limit , stem or clump spacing,
meters

14. SPUL Real array, upper limit, stem or clump spacing,
meters

15. ITRDEN Integer array, tree density

I Sparse; 150 trees/10Om2

2 lightly forested, ZOO trees/loOm2

3 dense forest, 500 trees/100m2

16. CCLL Real array, lower limit, percent canopy closure,
fraction

17. CCUL Real array, upper limit, percent canopy closure,
fraction

18. IVCOV Integer array, index describing vegetation cover

I Heavy
2 Medium
j Light
4 Open
5 Rice/water
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19. IBACK Integer array, index identifying the most likely back-
ground reflec ance function between 0. 4 to 0. 9 microns

1 Tree/grass - summer
2 Coniferous trees
3 Trees/grass - autumn
4 Leaves
5 Elephant grass

20. TVEG Real array, transmittance of vegetation cover of
canopy for light between 0. 4 and 0. 9 microns (fraction)

21. ISM Two-dimensional integer array, index describing
soil moisture conditions

ISM(1, IUT) ambient soil moisture
ISM(2, IUT) soil moisture after 1/2 inch of rain
ISM(3, IUT) soil moisture after 1 inch of rain

1 Dry, 25 percent saturated
2 Moist, 25-50 percent saturated
3 Wet, 50-100 percent saturated
4 Inundated, 100 percent saturated

22. VISBLL Real array, lower limit, ground-to-ground visibility,
meters

23. VISBUL Real array, upper limit, ground-to-ground visibility,
meters

24. IDAREA Scenario area

25. TMONTH Month to which the data set applies

26. CARD NO. Card sequence no

Note: As many cards with items 7-26 can be input as are specified
by MAXIUT.
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CARD 'OXuMAT FOR "UNTER" DATA SET

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1-42 42X
2 2 43-44 12
3 3, 5 45-74 3E10.4
4 , 75-76 12
5 7 77-78 12
6 a 79-80 12

CARD 2 7 1 1- 4 F4.0
8 2 5- 8 F4.0
9 3 9-12 F4.0

10 4 13-16 F4.0
11 5 17-20 F4.0
12 6 21-24 F4.0
13 7 25-28 F4.0
14 8 29-32 F4.0
15 9 33-34 12
16 10 35-38 F4.0
17 11 39-42 F4.0
18 12 43-44 12
19 13 45-46 I2
20 14 47-50 F4.0
21 15-17 51-56 312
22 18 57-62 F6.0
23 19 63-68 F6.0
24 20 69-76 6X, 12
25 21 77-78 I2
26 22 79-80 12

Note: Card 3 through card number of terrain types for scenario
area have the same format as Card 2.
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EXAMPLE OF THE FIRST THREE CARDS 0' THE "UNTER' TABLE
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DATA SET

PLANNER INPUT ("UTVSXY" DATA SET)

Item No.

1. NTRACK The integer number of 500 meter high
east-west tracks (or strips) which are
required to cover the north-south extent
of the scenario area. (1 !S NTRACK ý_ 60).

2. IDENTIFICATION Identifying alphanumeric text.

3. IUTXY(K, J) An integer formed from the number of
K 1, 15 500 meter square sequential blocks of
J = 1, NTRACK a constant unit terrain type.

NOTE: A common area ("UTVSXY") has been defined to accept
the planner input of the areal extent of the unit terrain types.
The unit terrain assignments will be made on a grid with
a 500 meter by 500 meter block size. The planner is
allowed 15 specificationE ailong a 30 kilometer track 500
meters high. A 30 kilometer by 30 kilometer playing
area would have 60 of these tracks. The format for
specifying the unit terrains along the jth scan is

NljPllj'NZlj'... N kj' Ikj

where Nkj is the number of consecutive 500 meter blocks

with unit terrain type 1kj and k -s 15. Thus

2006 3001 1002

would indicate that the first 20 blocks in the scan were
unit terrain type 6, the next 30 blocks unit terrain type I
and the last 10 blocks unit terrain type 2. These data
will be stored in the IUTXY integer array dimensioned at
(15, 60). The expression for the elements of the array as
a function of Nkj and Ikj is

IUTXY (k, j) = 100*Nkj + Ikj

and therefore

I = MOD(IUTXY(k, j), 100)
kj

and

Nk- IUTXY(k,j)i100.

D-2



CARD FORMAT FOR "UTVSXY" DATA SET

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 2 12
2 2-20 3-80 78X

CARD 2 3 1-15 1-75 15(14, IX)

Note: Cards 3 through NTRACK require the same format
as Card 2.
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EXAMPLE OF THE FIRST THREE CARDS OF THE "UTVSXY" TABLE
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APPENDIX E

PLANNER INPUT FOR DATA LINK MODEL
PAGE

PLANNER INPUT (DATA LINK)

DATA SUBSET 1 COMPRISES ITEMS 1-2 E-2

DATA SUBSET Z COMPRISES ITEMS 4-5 E-2

DATA SUBSET 3 COMPRISES ITEMS 7-27 E-2
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DATA SET

PLANNER INPUT (DATA LINK)

DATA SUBSET 1

Item No.

CARD 1 1. N Array ID
2. XA(N), YA(N) X, Y ARRAYS

Note: Items 1 and 2 may be repeated for as many sets as desired
up to 200 sets.

CARD 2 3. N = 200 Signifies end of data sets for Items 1 and 2

DATA SUBSET 2

CARD 3 4. L Monitor ID
5. XM(L),YM(L) X,Y MONITOR

Note: Items 4 and 5 may be repeated for ao manv sets ax
desired up to 100 sets.

CARD 4 6. L - 100 Signifies end of data sets for Items 4 and 5.
DATA SUBSET 3

CARD 5 7. NN Array ID
8. LL Monitor ID

CARD 6 9. F Link operating frequency, megahertz
10. HIGP Transmitter antenna height above ground,

meters
11. H2GP Receiver antenna height above ground, meters
12. S Conductivity of propagation surface, MHO/meter
13. E Relative permittivity of propagation surface
14. NO Minimum monthly surface refractivity normal-

ized to sea level
15. GO Not used
16. PATH Relay links propagation path switch

0 No
1 Yes

CARD 7 17. PT Transmitter power, watts
18. GT Transmitter antenna gain (dB)
19. GR Receiver antenna gain (dB)
20. ALT Internal transmitter system losses (dB)
21. ALR Internal receiver system losses (dB)
22. ANF Receiver noise figure
23. T Ambient temperature, degrees Kelvin
24. B Receiver bandwidth, Hz
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25. BTP Receiver bandwidth time product

26. AK Boltzmann's constant

27. NAN Message bit length

Notes:

Data Subset 3, Itenms 7 and 8, 9 through 16 and 17 through
Z7 may be repeaLed for as many sets as desired.

Ground mounted quarter-wave vertical whip antennas should be
assigned a height which is 2/T (0.635) times the actual antenna
length, e. g., at 170 MHz HIGP = 0.28M.

See B. R. Been, J. D. Horn, and A. M. Ozanich, Jr., "Climatic
charts and Data of the Radio Refractive Index for the United
States and the World," National Bureau of Standards Monograph
22, 25 November 1960, U. S. Government Printing Office, p. 168.

A propagation path is classified as a relay link when one
terminal (antenna) has been lock ted on a prominent terrain
peak to improve the propaeptiýn situation. Aircraft mounted
antennas also are included in ýhis classification whereas
elevated receiver antennas (10-2X..) should not be unless the
terrain is vety flat.

Before attempting to run the model, the inputs for the X, Y coordi-
nates of the southwest corner of the map to be used should be put
in the data initialize statement (Data XSW, YSW/ , /) in the executive
program MAINSY.

Appropriate values for IFIAT and IVEG may also be initialized in
MAINSY for analysis.

IFLAT - 0, for regular terrain
IFLAT - 1, for flat terrain
IVEG - 0, for regular vegetation
IVEG a 1, for rice
IVEG - 2, for triple canopy
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CARD FORMAT FOR DATA LINK MODEL

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 8 5X, 13
2 2,3 9-48 24X, 2F8.0

Note: Items 1 and 2 may be repeated for as many sets as desired
up to 200 sets.

CARD 2 3 1 1- 8 5X, 13

CARD 3 4 1 1- 8 5X,13
5 2,3 9-40 16X, 2F8.0

Note: Items 2 and 3 may be repeated for as many sets as desired
up to 100 sets.

CARD 4 6 1 1- 8 5X,13

CARD 5 7 1 1-16 8X,18
8 2 17-24 l8

CARD 6 9 1 1- 7 F7.1.
10 2 8-14 F7.1
Ii 3 15-21 F7.1
12 4 22-31 F10.4
13 5 3Z-41 F1O.4
14 6 42-51 F10. 4
15 7 52-61 FI0.4
16 8 62-71 Fl0.4

CARD 7 17 1 1- 6 F6.1
18 2 7-12 F6.1
19 3 13-18 F6. I
20 4 19-24 F6. .
21 5 25-30 F6.1
22 6 31-36 F6. I
23 7 37-42 F6. I
24 8 43-48 F6.1
25 9 49-54 F6.1
26 10 55-66 F12.4
27 11 67-70 14

Note: Items 7 through 27 on three cards may be repeated as many
times -s desired.
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A TYPICAL EXAMPLE OF PLANNER INPUT FOR DATA LINK MODEL
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AiPPENDIX F

PLANNER INPUT FOR PRERUN

(SCENARIO SPECIFICATIONS)

Data Set Name Pa g e

0 HEADER CARDS ...... ................... .... F-3

I ARRAYUGS .............................. ... F-5

II POSITION ERROR PARAMETER SET ..... ....... F-11

III SENSORS ................................. .... F-16

IV SENSOR DESCRIPTOR PARAMETER SET ... F-Z0

V FIRETRAP SYSTEM ............. ................ F-29

VI MONITORS ................................ ... F-32

VII MONITOR PARAMETER SET ................ .... F-35

VIII RELAYS ................. .................... F-38

IX RELAY RELIABILITY PARAMETER SET ....... F-4'

X DATA LINKS ......... .............. F-45

XI RECEIVER/TRANSMITTER PARAMETER SET . . . F-48

XII PATH DATA .............................. .... F- 52

XIII FORCE TYPE PARAMETER SET .............. ... F- 56

XIV COVERAGE/SCAN PARAMETER ....... .......... F-60

XV NAVIGATION SYSTEM (HYPERBOLIC) ........ F-64

XVI NAVIGATION SYSTEM (RHO THIETA) ........ r-67

XVII NAVIGATION SYSTEM (DOPPLER) ......... F-70

XVIII NAVIGATION SYSTEM (NORMALLY DISTRIBUTED
ERRORS) ......... .............. r-73
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XIX STASCAN ARRAYS .. .............. F-76

xx MOVARR-AYS ....................... F-80

XXI BLUE FORCES .. ................ F-84

XXII RED FORCES ......... ...... F-88
XXIII BATTLE PIEVT TABLE (PLANNER EVENTS) . . . F-91

XXIV BATTLE RSEVT TABLE (RANDOM EVENTS) . .. F-98

XX" BATTLE XCLUA TABLE (EXCLUSION AREA) . . . F-102

XXVi BATTLE FSPTB TABLE (FIRE SUPPORT BASE) F-105

XXVII CULTURE PCEVT TABLE (PLANNER EVENTS) . F-108

XX'vIII CULTURE RCEVT TABLE (RANDOM EVENTS) F-114

XXIX CULTURE SNFDX-Y (SENSOR FIELD X-Y BOUND, F-1 18
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DATA SET 0
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DATA SET I

ARRAYUGS

Item No.

I. ID of array (ARRAYUGS numbered in seouence star,-inf wiit: I

2. Generic type - prepunch ULS

3. Organization - See Note 1

4. Number of sensors in array
5. ID of first sensor

For open location For path location

6. 0 ID of route

7. X (Meters) Leg number

8. Y (Meters) Distance along leg (Meters)

9. Planned up time (_ DDHHMM)

10. Planned cease time

11. Emplacement technique: [1 for hand emplace6; 2 for ai r drop:

±3 for artillery/mortar erpl ce:

+ will denote observed, - ,olnobse i-\-de

12. ID of emplacement/reemplacement Position Error Pararneter

Set

13. Number of monitors associated with array [1, 2 or 3]

14. ID of first (primary) monitor

15. ID of corresponding data link - See Note 2

16. ID of second monitor

17. ID of corresponding data link

18. ID of third monitor

19. ID of corresponding data link

Z0. ID of receiver/transmitter parameter set

Zi. Is this array associated with a firetrap ["bYES" or bhNO1

Z2. ID of the firetrap system, if any

23. Probability of aborting an emplacement mission (p'rrent) (s...
Note I)

24. Number of attemipts (mis;ion) allowexrd per - c, ;

25. Number of missions (emplace, reemplace) allcxcd
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26. Criticali v for reemplacernent (minimum number of operating

sensors considered acceptable)

27. Shall self-destruct capability of sensors in array be energized.

1 for YES; 0 or blank for NO)

28. Standard deviation for initial up time [code as 0, 1, 2 or 3, with:

0 implies zero standard deviation

1, 2 or 3 causes designer values to be used
corresponding respectively to small,
medium and large values. A "l" would
correspond to emplacements easily
accessible to field personnel (e. g.,
perimeter defenses); a "3" would
correspond to long-distance travel on
foot over difficult terrain)] See Note 4.

29. Nominal reemplacement time interval [hours]

30.' Standard deviation, for variations from nominal value specified

in 29. [Again, code as 0, 1, 2 or 3 as defined in 28. Generally,

the value here would be one less than value given in 28, when

planner feels that less vagueness in time would exist once a

previous emplacement has already been executed.]

31. Scheduledý routine maintenance interval [days]

32. Randomness selection for scheduled maintenance [0, 1,

according to: (See Note 5)

0 no randomness about value given in 31

1 randomness played, using designer

(internal) value for scandard deviation

Notes:

1. (Item 3) Eight spaces are provided. The first space is not used.
The second space is alphanumeric and may be used to show
mission of the sensor array (i.e., F for firetrap L for
listening post). The third space is numeric and nie. ignates the
platoon level unit responsible for the array. The fourth space
's alphanurneric and showvs the company/troop/battery to which
the platoon reports. The fifth through eighth spaces ai-
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Notes (Continued)

alphanumeric and designate Parent battalion. If the array is
assigned to a company, the third space b k. If iht
array is assigned to the battalion, the third and fourth spaces
will be left blank.

2. (Items 15, 16, 17, 18, 19' and 20) These fields are left blank
if the sensor to moritor link is DIRECT (i.e.. by wire or
collocated).

3. (Item 23) No aborts considered for artillery/mortar emplace-
ment; this field ignored for that emplacement.

4. (Items 28, 30) Tentative designer values corresponding to
the choices 1, 2 and 3 are respectively 0.25 hours, 0.75 hours
and 2.0 hours.

5. (Item 32) Tentative designer value 1.0 d,.y for the "I" choice.
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CARD FORMATS FOR ARRAYUGS

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 8 18
2 2 9-12 A4
3 3,4 13-20 ZA4
4 5 21-24 14
5 6 25-28 14
6 7 29-32 14
7 8 33-40 F8.0
8 9 41-48 F8.0
9 10 49-56 F8. 0

10 11 57-64 F8.0
11 12 65-68 14
12 13 69-72 14

CARD 2 13 1 1- 8 18
14 2 9-16 18
15 3 17-24 18
16 4 25-32 18
17 5 33-40 18
18 6 41-48 18

19 7 49-56 18
20 8 57-64 18

CARD 3 21 1 1- 6 2X, A4
22 2 7-12 16
23 3 13-18 F6.2
24 4 19-24 16
25 5 25-30 16
26 6 31-36 16
27 7 37-42 2X, A4
28 8 43-48 16
29 9 49-54 F6.0
30 10 55-60 16
31 1 1 61-66 F6.0
32 12 67-72 16
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THREE CARDS PRECEDING ARRAYUGS DATA
(FIRST CARD ILLUSTRATIVE-ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR ARRAY UGS
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DATA SET II

POSITION ERROR PARAMETER SET

Comments:

These parameter sets are keyed to Item 12 under both ARRAYUGS
and STASCAN. The format varies according to whether the emplacement
method is by hand, by air drop or by artillery/mortar. The formats for these
three emplacements are given separately below:

For hand emplacement
Item No.

1. ID of this parameter set

2. 1 (implying hand emplacement)

3. Standard deviation of location error [meters]

4. , Relative location error in pe? .,nt. Suggested values are:

0 for no relative error

5 for placements under "easy" conditions

10 for placements under "difficult" conditions

(See Note 1)

For air-drop emplacement

1. ID of this parameter set

2. ±2 (implying air drop)

[Noe +2 for "observed" drop, i.e., visual control; use

-2 for "unobserved" drop, e. g, drop based on navigation

system onlyl

3. Type of navigation system

[two digits: first gives generic type of navigation system;

second specifies what ve.zsion (parameter variations)

within the generic type, See Note 2.

4. Aircraft type [1 helicopter; 2 prop; 3 jet]

5. x, start of flight, meters

6. y, start of flight, meters
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7. Drop speed, knots

8. Drop altitude, feet

For artillery/mortar emplacement

1. ID of this parameter set

2. +3 (implying artiller-/mortar emplacement)

[use +3 for observed fire, -3 for unr.bserved]

3. Standard deviation of gun location error [metersi

4. Weapon code type designation [planner code on input card to be

as follows:

155 indicates 155 mm howitze.r (I)

105 indicates 105 mm howitzer (2)

8 indicates 8" howitzer (3)

81 indicates 81 num mortar (4)

42 indicates 4.2" mortar (5)

The values 1 through 5 in parentheses will be the internal-

storage codes. ]

5.
6. 3of gun position (meters)

Notes:

1. (Item 4, hand emplacement) First sensor in array has certain
absolute location errors (e. g. , map errors); other sensors in
arra), however, are assumed to be referenced to a key sensor
(the first), with location errors in relative location assumed
proportional to the distance from the key sensor. A value of 10
in this field, would, for example, imply that this relative error
has a standard deviation that is 10%of the distance from key
sensor.

2. (Item 3, air-drop) Coding for generic type is:

0 "Perfect" system, no navigation errors
I Hyperbolic
2 Rho-Theta
3 Doppler
4 Normer (no physical type of navigation system

explicitly assumed, but Gaussian errors randomly
played using designer vaistes for standard deviations.)
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CARD FORMATS FOR POSITION ERROR PARAMETER SET

CARD 1 ITEM WORD COLUMNS READ FORMATS

1 1 1- is
2 2 9-16 18
3 3 17-24 18
4 4 25-32 18
5 5 33-40 F3.0
6 6 41-48 F8.0
7 7 49-56 F8.0
8 8 57-61 F8.0

IF
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THREE CARDS PRECEDING POSITION ERROR PARAMETER DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR POSITION ERROR PARAMETER DATA
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DATA SET III

SENSORS

Item No.

1. ID of this sensor

2. ID of array containing this sensor (from data set 1, XIX or XX)

3. Type cf sensor [alphanumeric] See Note 1.

4. iL' of Sensor Descriptor Parameter Set

Location specification (blank for moving sensor)

"open" "path"

5. 0 ID of route

6. x meters Leg number

7. y meters Distance along leg

8. blank Offset from path meters [See N,,. 21

9. Orientation [in mils from North, positive direction clockwise,]

See Note 3

10. Auxiliary or Primary sensor? [alphanumeric: the letters AUX

for auxiliary, PRI for primary] See Note 4.

11. ID of Coverage/Scan Parameter Set. If left blank appropriate

values from data set IV will be used. However, cover/scan code

must be included if sensor is moving.

12. If AND logic is used, enter 1. If not used, enter 0 (or .ank).

(Note: AND logic applies between a primary and its auxiliary

only. Not meaningful (leave blank) for moting sensor.

Notes:

1. SEISMIC, ACOUSTIC, MAGNETIC, PASSIVIR, BREAKWIR,
IMAGE, THERMVEW, RADAR or ARFBUOY.

2. Magnitude of this number is distance in meters to offset of
sensor from ptth. If "which side o- path" is significant, the
following sign ccrivention applies:"

+ sensor to left of path (when path is traveled in impl.atr.
positive direction, from lower to higher node values)

sensor to right of path
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3. For open location, orientation is absolute (relative to north).
For path-type specification of location, orientation is relative
to path.

4. If a sensor is an auxiliary sensor, its ID must immediately
follow its corresponding primary sensor.

CARD FORMAT FOR SENSORS

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14
2 2 5-12 18
3 3,4 13-20 2A4
4 5 21-24 14
5 6 25-28 14
6 7 29-36 F3.0
7 8 37-44 F8.0
8 9 45-52 F8.0
9 10 53-60 F8.0

10 11,12 61-68 2A4
11 13 69-71 13
12 14 72-75 14
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THREE CARDS PRECEDING SENSOR DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)

I II

i2 a 2 2 1 2 s o e l l I I I'l 4s I I l t I

1 2 02 2 2 7 331 1 2 1 2 2 2 41 1 2133 72 211 2 1 233 12313132 2 722 1 412'1 12 1~23j3
I I3122I3n32231111141211. I I 1 7 l 13 j ' 3 3 3 :

IG4I*IAL POPVo~ 711141

2221, l)3 II 
2 

] L )l 22, I ]111 lJ•1 III I I? | I Il~lIl?2 l2 l2l~li] ]IjlliIllll)l)l2 I2I))? l lll2lll

r 114! i elliu i t• 4 li p '18l1 4 1 to I 1lB illces 1 411 Ii I CeI 1116111

110 JIF| 11111110 1 1SIP I- TU1101710 111, 16 1 7 7 ) 11 11 9 1 71 711 1 1 1 1 1 7 1

. .... T. 4 .I .V .4i .1 T .. ,
1121111 I111l1l III I II I IrI I2II 1121 l2ll4 tI 411117 :II I 11 IYl I IIT;

•,[Z•+_I~. 4 ( ;!, l; ,1,24 d1r 1i, 3'1h j • ,

)111213 125 1I~I35I2KN 138 ) 13322222222 I :132233123131,23121 3 i12-13;'
a All 41 4 ) i l * * 4 4,14 4 4'1) :,A]44] 44411+444I

444 4 444 44 4 444 44444 44444444 44444A44

*~Gt#' PU0S 20. . ,41f *',I **

1,5 I II 64 IlIl 6 1 & n 64 I' 4 11 : s i s . ft -s, I' m 8 I I I'Is si ss I 1 6 15 I tI , II 61 s1 Is sI I I u sf

2 ..s a" 4Ti ~Ir

33 112 1 1 1 2111, I 1 I I I 2 I 1 1 1132 III3 1 13j 1 11 111 11 3313

14 a 4 '' 4 4 ~ 44 4 4'~4 4 l 4 4 .. 44

,I! Ii Ii Ii ,II I| II II II iI '1I .-| I fik~ ~ I to1Q-"•' 11, 11 1111 51,1IIl 111 iý,; ;;3

i'Ii~~ ~ ~ ~~ 1 6 11 a I I $ + l lII I 1 14 4 'T. fuIy IJ +I I 17"mi I itl 6 6 6• 11111164 I 's III • I I ols 1 6 11

+~~ ~ f I ' I I O .,+4 1 / li if 'I, I I l / ll . M l ,UU I' II q

F- 18



A TYPICAL DATA SUBSET FOR SENSOR DATA'
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DATA SET IV

SENSOR DESCRIPTOR PARAMETER SET

Item Nc.
I. ID of this parameter set

2. Genetic type of sensor [alphanumeric; 8 columns]

3. Specific type/model [alphanumeric; 8 columnsl

4. MTBF (mean time between failures; days; F6. I formati

See Note 0

5. MBLT (mean battery life time; days; F6. I format]

See Note 0

6. Standard ceviation for battery life time [days; F4. 1]

7. Does this sensor have a self--destruct capability or not?

[I if it does; blank if not]

8. Auxiliary or primary sensor [1 if auxiliary, 0 if prima "y]

9. Probability of emplacement survival [integer, 0 through 100 (S);

a sensor intended for hand emplacement must have the value

100 punched here]

For Items 10 through 15, See Note 1.

Sensors with Sector Coverage SensJrs with Rectangular Coverage

10. enter 9999 Cross- track component of vector
from sensor to rectangle center. +
7 to left, - if to right with respect

to direction of rn.,vement of sensor
platform or from lower number
node if stationary (meters).

11. Maximum coverage angle Along-track component of vector
for this equipment (mile). from sensor to rectangle center. +

if forward, - if rearward with respect
to direction of movement of ser,sor
platform or from lower number node
if stationary (meters).

12. Minimum range capability Maximum along-track length of
of this equipment (meters). rectangle against any target (meters).

13. Maximum range capability Cross-track dimension of rectangle
of this equipment against against personnel (meters).
personnel (meters)
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14. Maximum range capability Cross-track dimension of rectangle
of this equipment against against vehicles and boats (meters).
vehicles and boat.s (meters).

15. Maximum range capability Cross -track dimension of rectanglc
of this equipment against against aircraft and munitions (meters).
aircraft and munitions
(meters).

16. Specific type/model of generic type of sensor for which partm(,tcr
set applies, whichever is most u;eful to user. This item is for

reference only. This entry should be compatible with Items 2 or

3 on Card 1 alphanumeric, 8 columns, 2 computer words (See note

2 and 3)

17. a. Radar Precipitation improvement fa,-tor code (PRIMFR).

I no precipitation improvement played

2 precipitation improvement played

b. Imaging device

0 or blank for human eye or binocular

1 image intensification device (or daylitjit TV:

c. -AM-- JY

0 or blank for Magnetic Button Boniblets
(MBB)

I Noiseless Button Bomblets (NBB)

d. Thermal Viewer

Leave blank

e. Magnetic Devices

Leave blank

f. Seismic Gain level code (IFIXGN)

0 or blank f,-r automatic gain control
(AGC should be used for MINISID,
MICROSID, ADSID III and MODS)

1-5 Specific gain settings desired, PSIDS6 gahn settings computed and set at
lowest setting above background noise
level, PSID

Negative gain settings fixed for game
No.
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18. a. Radar Clutter improvement factor (CLIM7R)

1 clutter improvement not played

2 clutter improvement played
I

b. Image device
blank If Iterr, 17 it. blank or 0 (eye or binocular)

0 If Item 17 is set at 1 (image intensification
device); used at night

daylight (daylight TV) (Item 17 is set at 1)

c. ARFBUOY Geometry of bomblet pattern

I open circle

2 open I ine

3 along road or trail

d. Thermal Leave blank

e. Magnetic Leave blank

19. a. Radar Wavelength, meters (RAMBDA)

b. Image device

Leave blank: human eye or binocular
Enter time constant (TIMCON for image
intensification devices (seconds))

Must be consistent with Item 17.

c. ,ISUOY Diameter of seeded area, if circle; or length
of longest side of rectangle, if rectangle
(meters), (DIMMAX)

d. Thermal Leave blank

e. Magnetic Leave blank

z0. a. Radar Filter band thermal noise, (FNIN 'B)

b. Image device

focal length (FOCALL) if equipment is an image
intensifier (mm)

1. 5 human eyes (DEVCAL)
0. 1 binoculars (DEVCAL)
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c. ARFBIOY Enter width of seeded area (meters), for
rectangle area, (WIDTH), blank for circular
area

d. Thermal Focal length (mm) (FOCALL)

e. Magnetic Leave blank

21. a. Radar Radar characteristics (RADCAR)[watts(meter) 2

Note: RADCAR is a composite of peak power, trans-
mitter antenna gain, transmitter losses, receiver
antenna gain, receiver losses, wavelength
squared and a constant

b. Image ,levice

Enter value for average resolution, (XMTF) if
equipment is an image intensifier

0. 5 for human eyes [area of aperture (ALPHA),
( 2)]

33 for 7x50 binoculars [are,. of aperture (ALPHA),
( m. 2d]

c. ARFBUOY Leave blank

d. Thermal Resolution of detector element (radians) (RESOL)

e. Magnetic Threshold, gauss - this is the last
entry on this card for magnetic devices (THRESH)

22. a. Radar Scan rate (SCANRT) mils/sec

b. Image Enter f-number if equipment is image intensifier,
(FNUNBR) is the focal length divided by the
diameter of aperture

1. 0 for human eye, magnification factor (AMAG)

7. 0 for 7x50 binoculars, magnification factor
(AMAG)

c. AI3LUOY Number of bomblLts, (NBMBLT) - this is the
last entry on this card for Arfbuoys

d. Thermal f-number (focal length divided by diameter of
aperture diameter) (FNUMBP) - this is the
last entry on this card for thermal devices
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23. a. Radar Code for radars, (ICOH)

0 or blank for coherent

1 noncoherent

b Image Code for direct searchlight, (ISERCH)
0 no searchlight
I ;"E.sble light used

2 searchlight with pink filter

Note: If searchlight used, (ISERCH = 1 or 2), then additional
searchlight parameters are to be provided on Card 3.
The renraining items on this card apply to radar only.

24. A:nimuth beamidth (BEAMAZ), mils

25. z;levation beam angle (BEAMEL), mils

26. Range gate (RGATE), meters

27. Standard deviation for radar instability (clutter power) (SIGSTB)

28. Filter lower cutoff frequency (FCUTLO), Hz

29. Fi!ter upper cutoff frequency (FCUTHI), Hz

30. Antenna or aircraft height (HGTANT) r feet above ground

(if aircraft, this entry should be the same as Item 12 in Data Set
XX, Blue Forces input).

31. Probability of Fse Alarm (PFA) (actual value, not percent)

Card~ 3 Items 32 through 35 apply only for image sensors with
searchlight (ISERCH = 1, 2, Item 23)

32. XSRCE Coordinates of searchlight location
33. YSRCH

34. BWIDTH, searchlight beamwidth, degrees

35. CPOWER, searchlight candlepower
Items 36 and 37 left blank, unless daily up/down time cycling

is to he played.

36. Time of day device to be activated (HHMM)

37. Duration of up time (hours)
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Notes

0 Items 4 or 5 must not be zero.

1. Corresponding values in coverage/scan parameter set (XIV), if
provided, will override the values inserted for items 10 thru 15.

2. (Item 16) The cards in this category generally can be prepunched
with "normal" values established by the designer. That is,
planner generally can select appropriate cards for the physical
equipment without being required to manually insert numerical
values (assuming pre-punched cards are available).

There may be occasional exceptions. Certain sensors (e.g.,
HESID, which requires case-by-case setting of gain) may
require explicit planner attention; also, to create hypothetical
sensors (as for parametric analysis). Appropriate ID numbers
must then be selected to distinguish these changer sets.

3. (Item 16) There are no entries on second or third cards for
acoustic, breakwire or passive infrared sensors.
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CARD FORMAT FOR SENSOR DESCRIPTOR PARAMETER SET

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14
2 2,3 5-12 ?A4
3 4,5 13-20 2A4
4 6 21-26 F6.1
5 7 27-32 F6.1
6 8 33-36 F4.1
7 9 37-38 12
8 10 39-40 12
9 11 41-44 F4.0

10 12 45-48 F4.0
11 13 49-53 F5.0
12 14 54-57 F4.0
13 15 58-62 FS.0
14 16 63-67 F5.0
15 17 68-72 F5.0

CARD 2 16 1,2 1- 8 1X, A3,A4
17 3 9-10 12
18 4 11-12 12
19 5 13-16 F4. 0
20 6 17-21 F5.0
21 7 22-28 F7.0
22 8 29-32 F4.0
Z3 9 33-36 14
24 10 37-40 F4.0
25 11 41-44 F4.0
26 12 45-48 F4. 0
27 13 49-54 F6.0

28 14 55-58 F4ý 0
29 15 59-64 F6. 0
30 16 65-72 Fs.C
31 17 73-78 Y6.0

CARD 3 32 1 1- 8 F8.0
33 2 9-16 F8.0
34 3 17-24 Fi. 0
35 4 25-32 F8.0
36 5 33-4-1 Fb. 0
37 6 41-48 F8.0
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THREE CARDS PRECEDING SENSOR DESCRIPTOR PARAMETER DATA
(FIRST CARD ILLUSTRATrIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA RE.AD STATEMENTS.)
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A TYPICAL DATA SUBSET F'OR SENSOR DESCRIPTOR PARAMETER DATA
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DATA SET V

FIRETRAP SYSTEMS

Item No.
1. ID of this firetrap system

2. ID of associated route

3. Planned time, begin firetrap operations (__ DDHHMM)

4. Planned time, cease firetrap operations (__ DDHHMM)

5. Number of kill points in system [1 or 2]

6. Leg number on the route, first kill point

7. Distance along that leg, first kill point (meters)

8. Leg number on the route, second kill point

9. Distance along that leg, second kill point (meters)

Notes:

1. Fields 8 and 9 may be left blank if only one kill point exists in
the system.

2. (Items 3, 4) These time values refer to the interval during which
artillery respond to calls for fire on the kill points. These times
may correspond to the corresponding sensor array observation
period, but the overall program allows for such an array to have
an extended period of observation for non-firetrap purposes.

CARD FORMAT FOR FIRETRAP SYSTEMS

CARD 1 ITEM WORD COLUMNS READ FORMAT

I I 1- 8 18
2 2 9-12 14
3 3 13-20 F8.0
4 4 21-28 F8.0
5 5 29.-36 18
6 6 37-44 18
7 7 45-52 F9. 0
8 8 53-60 18
9 9 61-68 F8.0
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THREE CARDS PRECEDING FIRETRAP SYSTEM DATA

(FIRST CARD ILLUSTRATIVE -ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR FIRETRAP SYSTEM DATA
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DATA SET VI

MONITORS

Item No.

1. ID of '-s monitor

2. Generic type [alphanumeric; 8 columns: this field not used
internally except for initial reprint of input information;
planner may insert any alphanumeric designation he wishes]

3. Organization [alphanumeric; 8 columns. See Note I]

4. x, meters

5. y, meters

6. Planned up time (__ DDHHMM)

7. Planned down time (__ DDHHMM)

8. ID for monitor parameter set (see Note 2)

9. ID for receiver/transmitter parameter set (see Note 3)

Notes:

1. Format for organization code, See Note I under Data Set I
(ARRAYUGS) Page F-6.

2. (Item 8) Monitor parameter set will contain data for statistical
reliability parameters. Generally, it is expected that a few

monitor parameter lists will suffice for a large number of
monitors.

3. (Item 9) Item 6 of the Monitor Parameter Set Inputs (VII)
indicates if the sensor to monitor link is by RADIO or DIRECT
(i.e., wire or collocated); if this field is DIRECT, Item 9
on this card is left blank.

CARD FORMAT FOR MONITORS

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1- 8 18
2 2,3 9-16 2A4
3 4,5 17-24 ZA4
4 6 25-3Z F8.0
5 7 33-41 F8.0
6 8 41-18 F8.0
7 9 49-56 F8.0
8 10 57-64 I8
9 1I 65-72 18
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THREE CARDS PRECEDING MONITOR DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR MONITOR DATA
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DATA SET VII

MONITOR PARAMETER SET

Item No.
1. ID of this parameter set

2. Monitor type (alphanumeric: 8 columns, 2 computer words)

3. MTBF, hours

4. MTTR, mean time to replace/repair, hours

5. Standard deviation of time to repair/replace, hours

6. Sensor connection direct (i. e., wire or collocated) or radio
(alphanumeric; A6 format; 'DIRECT' or 'RADIO'; Note:
leave blank before the R in RADIO

Not el:
1.

Item 3 should never be zero, items 4 and 5 should be left blank to play
no failures or repairs.

CARD FORMAT FOR MONITOR PARAMETER SET

CARD 1 ITEM WORD COLUMNS READ FORMAT

I I 1- 8 18
Z 2,3 9-16 2A4
3 4 17-24 F8.0
4 5 25-32 F8.0
5 6 33-40 F8.0
6 7,8 41-48 2A4
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THREE CARDS PRECEDING MONITOR PARAMETER DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR TWE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR MONITOR PARAMETER DATA
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DATA SET VIII

RELAYS

Item No.
1. ID of this relay

2. Relay typc. (alphanumeric: 8 columns; 2 computer words)

3. ID of relay reliability parameter set

4. ID of re-eiver/transmitter parameter 'jet

5. x, meters

6. y, meters

7. Planned up time ( DDHHMM)

S. Planned down time (__ DDHHMM)

9. Code for standard deviation of initial emplacement time
(0, 1, 2, 3; see Note 1)

10. Probability of mission abort, percent

11. Average maintenance interval, days

12. Code for standard deviation of maintenance interval (0, 1;
see Note 2)

13. Average reemplacament time, hours

14. Code for standard deviation of reemplacement time (See Note 1)

1 5. Number of reemplacement missions allowed

16. Shall self-destruct capability be energized

1 Yes

0 or blank if No

Notes:

1. 0 implies zero standard deviation
I implies .25 hours standard deviation
2 implies . 75 hours standard deviation
3 implies 2.0 hours standard deviation

2. 0 implies zero standard deviation
I implies I day standard deviation
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CARD FORMAT FOR RELAYS

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 8 18
2 2,3 9-16 2A4
3 4 17-24 18
4 5 25-32 18

5 6 33-40 F8.0
6 7 41-48 F8.0
7 8 49-56 F8.0
8 9 57-64 F8.0

CARD 2 9 1 1- 8 18
10 2 9-16 F8.2
11 3 17-24 F8.0
1i 4 25-32 .. 18
13 5 33-40 F8.0
14 6 41-48 18
15 7 49-56 18
16 8 57-64 18
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THREE CARDS PRECEDING RELAY DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VAR!ABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR RELAY DATA
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DATA SET IX

RELAY RELIABILITY PARAMETER SET
Item No.

I. ID of this relay parameter set

2. Relay type (alphanumeric: 8 columns; 2 computer words)

3. MTBF, hours (see Note 1)

4. Average battery life, days (see Note 1)

5. Standard deviation on battery life, days

6. Does self destruct capability exist?

1 if it does exist

0 or blank if not

Notes:

1. Items 3 and 4 should not be zero.

CARD FORMAT FOR RELAY RELIABILITY PARAMETER SET

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14
2 2,3 5-12 2A4
3 4 13-20 F8. 0
4 5 21-28 F8.0
5 6 29-36 F8.0
6 7 37-40 14
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THREE CARDS PRECEDING RELAY RELIABILITY PARAMETER DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR RELAY RELIABILITY PARAMETER DATA
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DATA SET X

DATA LINKS

Item No.
1. ID of this data link

2. ID of a3sociated array

3. ID of associated monitor

4. Number oi relays:

0 no relays, radio link

1 one relay (radio transmission both legs)

2 two relays (radio transmission all legs)

5. ID of first relay (one closest to array), if applicable

6. ID of second relay (one closest to monitor), if applicable

CARD FORMAT FOR DATA LINKS

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 8 18
2 2 9-16 18
3 3 17-24 18
4 4 25-32 I8
5 5 33-40 18
6 6 41-48 18
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THREE CARDS PRECEDING DATA LINK DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR DATA LINK DATA
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DATA SET XI

RECEIVER/TRANSMITTER PARAMETER SET

Item No.
1. User use only.

2. ID of this parameter set (numbered sequentially starting with 1).

3. Link operating frequency (MHz)

4. Antenna height, meters

5. Conductivity of propagation surface (mho/meter)(S)

6. Relative permittivity of propagation surface (E)

7. Minimum monthly surface refractivity normalized to sea level (NO)

8. Antenna polarization of link

1.0 vertical (common case)

0.0 horizontal

9. Transmitter power , watts (PT)

10. Antenta gain (dB)

11. System Inte:'nal RF looser (dB) ((ALT for transmitter and (ALR)
for -eceiver))

12. Receiver IF bandwidth (Hz)(B)

13. Receiver noise figure (ANF)

14. rleceiver IF bandwidth - time product (BTP)

15. Data message bit length (bits) (NAN)

16. Maximum allowable iiessage error probability (PENMMAX)

1. (Item 4)

0 height of tree canopy to be selected from
UNTER Table

+ before the value entered indicates height
above ground

before the value entered indicates distance
below top of canopy
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CARD FORMAT FOR RECEIVER/TRANSMITTER PARAMETER SET

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 6 2X, A4
2 2 7- 9 13
3 3 10-15 F6.0
4 4 16-23 F8.0

* 5 5 24-30 F7.0
6 6 31-36 F6.0
7 7 37-40 F4.0
8 8 41-44 F4.0
9 9 45-48 F4.0

10 10 49-52 F4.0
11 11 53-56 74.0
12 12 57-62 F6.0
13 13 63-66 F4.0
14 14 67-70 F4.0
15 15 71-74 14
16 16 75-78 F4.2
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THREE CARDS PRECEDING RECEIVER/TRANSMITTER PARAMETER DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR RECEIVER/ TRANSMIT TER PARAMETER
DATA
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DATA SET XII PATH DATA

Item No.

1. Prepunch PATH
2. Input source (C a control, B - blue, R = Red)

3. Route ID
4. Number o? legs*

5. X-coordinate of first node (node 0), meters

6. Y-coordinate of first node (node 0), meters
Note: Location input on stationary items stop here

7. Forward speed factor for first leg (Perrent wv'hout decimal
or equivalent decimal fraction)

8. Reverse speed factor for first leg (Percent without decimal
or equivalent decimal fraction)

9. Leg type**

10. X-coordinate of second node (node 1), meters

11. Y-coordinate of second node (node 1), meters

12. Forward speed factor for second leg (Percent without decimal,
14 format)

13. Reverse speed factor for second leg (Percent without decimal
or equivalent decimal fraction)

14. Leg type

15. X-coordinate of third node (node 2), meters

16. Y-coordinate of third node (node 2), meters

The five parameters (as for items 7 - 11, or 12 - 16) are
repeated for additional legs, up to a maximum nine legs (or ten nodes). For
maximum number of legs (9), number of items will be 51. For minimum number
of legs (0; i.e., stationary point at node 0), number of items will be 6.
Total number of cards is 4 in all cases, with blank cards used if necessary.

* Nodes are numbered 0, 1 ....... , 9 and legs are numbered 1, 2 ..... , 9
where leg I is between nodes 0, 1, etc.

SLeg types are specified for each leg by the code: 0 - cross country, 1
(unimprovev) trail, 2 - unimproved road, 3 - gravel road, 4 - hard surface
road, 5 - wter, 6 - railroad, 7 - airstrip, 8 - coastline and 9 - airroute.
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CARD FORMAT FOR PATH DATA

CARD I ITEM WORD COLUMNS READ FORMAT

I I 1- 4 IX,A3
2 2 5- 8 A4
3 3 9-12 14
4 4 13-!6 14
5 5 17-23 F7.0
6 6 24-30 F7.0
7 7 31-38 4X, F4. 2
8 8 39-4Z F4. Z
9 9 43-44 12

10 10 45-51 F7.0
11 11 52-58 F7.0

CARD 2 12 1 1- 4 14
13 2 5- 8 F4.2
14 3 9-10 12
15 4 11-17 F7.0
16 5 18-24 F7.0
17 6 25-28 F4.2
18 7 29-32 F4.2
19 8 33-34 12
20 9 35-41 F7.0
21 10 42-48 F7.0
22 11 49-52 F4.2
23 12 53-56 F4.2
24 13 57-58 12
25 14 59-65 F7.0
26 15 66-72 F7.0

Card 3 and 4 are the same format as Card 2.
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THREE CARDS PRECEDING PATH DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)

-I ] I

;,•l•: li~ '.. :-, "o. ll4 "v I, I o : ' 1 ý Ir . sl-T", 1, l, t. o, I

22*3Jh 2 122 312 22 1112123~3 3!3?33~,' 1 1'I722?21:231

t,.,n Il~u , ,W ,,, 1, ,l ,,,,~l,,,l ,,,,~l,,,l, ,,,, ,l,,i, ,,,,,',,', ,,,,,,, ,, T ,,, ' ,'"I

-; b3 ' 11* 3'13'1 3 33 3 31313131 313 211 ' 371 1 3 231 13 j1 3 1 1

444 444 44 441 444.4I4443I44. 34 6443214

megss i,,,,, ssimm ,,,,,~r,,rsncT1r~sm~sss~t~,,,, , sh, , ,,,,:,,

is 
I 

I 1 1 I , 1 1

•,,~I., l p,, .. ..... . .. ...tq 4 sa' .s l a.v.W *. - a ~ , ........ ....... ... 1.... . ....

Sr ,.. 1 s. of is piS f,* -.*.don .. .V ... . .. ..v..... n."' , nI -iý

51 CIW.,M1] fl4lottlloU7. SsO4g,5ll4.f 12.97. W74l9-R1 A.] S

I , •as W , . i .--|i11J. •| 14 1 1l illll||t|q 4 iniit|t1ilir it . sIT, 1flhti1 Wmll hi i 4h11 ~11411

1223312) 3 3 :2t 1131 27?22122 211 '3'3331322?2113

931 * *'S WA 54 MI . ,r .. .2 , ' .,t-t - • !q

* 311331331 1 ' 31 31'U2 1 2 3 2 32333l 3

44 44 444 4444 4 4sit 4 I1I 4I I4 I4 4414 1 4 11 its t111114W 4 4 44 4 1 444 1134 44t 4 4 34244 • A !1

..dF LNF'- 74T1 

,D7
3 33,11 540553144 ill,) 9111)14114I.WW tC*'tfl *,''-

111111111il sll ?Ti lyI m Ifi~ sllT 1-11114111:11111 1 rf1 iTf 's~ ilf il1

544F- 54



A TYPICAL DATA SUBSET FOR PATH DATA
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DATA SET XImI

FORCE-TYPE PARAMETER SET - TARGETS

Item No.

I. ID of parameter set

2. Ferrous metal present

I yes

0 no

3. Visual security descriptor

O attempting concealment

I normal

4. Spacing between elements, meters

5. Formation descriptor (personnel only, otherwise blank)

1 file

2 column of two's

3 randomly within circular area

6. Weight descriptor (personnel only, otherwise blank)

I light or medium weight men

2 heavy weight men

7. Acoustic descriptor (personnel only, otherwise blank)

1 silent

2 talking

The following five items anticipate future program growth, in

which reliability problems would be simulated for moving sensor platforms

(MOVARRAYS/BLUE FORCES). The present program does not accept these

values, and the entries may be left blank on data cards.

8. MTBF of communi%;ation link from the MOVARRAY to monitoring

organization , hours

9. Mean time to repair/replace the communication links, hours

10. Standard deviation of communication link's repair/replace time,

hours

I 1. Mean time to repair/replace platform of MOVARRAY. hours

12. Standard deviation of platform's repair/replace time, hours

Note: The entries for Items 2, 3. 5. 6, and 7 are values for
the target descriptor KSTRNG.
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CARD FORMAT FOR FORCE-TYPE PARAMETER SET

CARD I ITEM WORD COLUMNS READ FORMAT

I 1 1- 4 14
2 2 5- 8 14
3 3 9-12 14
4 4 13-16 F4.0
5 5 17-20 14
6 6 21-24 14
7 7 25-28 14
8 8 29-34 F6.0
9 9 35-40 F6.0

10 10 41-46 F6.0
11 11 47-52 F6.0
12 12 53-58 F6.0
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THREE CARDS PRECEDING YORCE TYPE PARAMETER DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENTS.)
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A TYPICAL DATA SUBSET FOR FORCE TYPE PARAMETER DATA
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DATA SET XIV

COVERAGE/SCAN PARAMETER SET
Item No.

1. ID of this parameter net

2. Coverage/scan code

1 sector/scan

2 sector/non-scan

3 moving rectangle

4 stationary rectangle

Note: If 2, 3 or 4 is entered for Item 2, i.e., not scanning, then
Items 7, 8, 9 and 10 are left bl-.,k.

Sector (1 and 2) Rectangle (3 and 4)

3. Minimum range seiected Along-track dimension (ILONG)-
(RMIN), meters meters

4. Maximum range selected Cross-track dimension (IWIDE)-
(RMAX), meters meters

5. Coverage angle selected Along-track component of vector
(CVANGL), mils from sensor to rectangle's center;

+ if forward

- if rearward with respect to
direction of movement of
sensor platform, (IAT),
meters

6. Blank Cross-track component of vector
from sensor to rectangle's center;

+ if to left

- if to right, (ICTD), meters

Note: Items 3, 4, 5 and/or 6 are left blank if the equipment
coverage limits given in the Sensor Descripior Parameter
Sets (IV) are to be used.

Scan in Azimuth* Scan in Range

7. NR1VPRI. number of 0 or blank
repetitions per range
increment

Corresponds to SCAN I subroutine in MSM (typical radar scan pattern)

Corresponds to SCAN 2 subroutine in MSM (ty'ical visual scan pattern)
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8. RINCR, range increment, AZINC, azimuth increment, mils

meters

9. OMEGA, scan rate, mils/sec DRDT, scan r-'e, meters/sec

10. BEAMW, beamwidth, mils RGATE, range gate, meters

11. RCLEAR, Foliage-free distance to be assumed in direction

of view of (stationary) scanning sensor, meters

12. Arbitrary alphanumeric (8 columns) content, for user reference

only.

CARD FORMAT FOR COVERAGF/SCAN PARAMETER SET

CARD 1 ITEM WORD COLUMNS READ FORMAT

I 1 1- 4 14
2 2 5- 8 14
3 3 9-16 F8.0
4 4 17-24 F8.0
5 5 25-32 F8.0
6 6 33-40 F8.0
7 7 41-44 14
8 8 45-52 F8. 0
9 9 53-60 F8.1

10 10 61-68 F8.0
11 11 69-72 F4.0
12 12,13 73-80 2A4
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THREE CARDS PRECEDING COVERAGE/SCAN PARAMETER DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR COVERAGE/SCAN PARAMETER DATA
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DATA SET XV

NAVIGATION SYSTEM (HYPERBOLIC)

(PRNVI)

If the hyperbolic navigation system errors are being played, the

planner may input up to four sets of navigation parameters to represent the

versions of this generic type system that are played in the game. Descrip-

tion of attached card format follows:

Item No.
I. "HYPRB" entered for planner ease in identification

2. Codo = (1, 2, 3, 4) to indicate to which version of hyperbolic
navigation system this parameter set applies.

3. Standard deviation of ground station location error (meters)

4. Standard deviation of system time difference measurement error
(microseconds)

5. X-coordinate, Slave Station Number 1 (meters)

6. Y-coordinate, Slave Station Number I (meters)

7. X-coordinate, Slave Station Number 2 (meters)

8. Y-coordinate, Slave Station Number ? (meters)

9. X-coordinate, Slave Station Number 3 (meters)

10. Y-coordinate, Slave Station Number 3 (meters)
I . X-coordinate, Master Station (meters)
12. Y-coordinate, Master Station (meters)

CARD FORMAT FOR NAVIGATION SYSTEM (HYPERBOLIC)

CARD I ITEM WORD COLUMNS READ FORMAT

1 1- 6 6X
2 1 7- 7 II
3 2 8-10 F3.0
4 3 11-14 F4.0
5 4 15-22 F8.0
6 5 23-30
7 6 31-38
8 7 39-46
9 8 47-54

10 9 55-62
11 10 63-70
12 11 71-78 F8.0
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THREE CARDS PRECEDING NAVIGATION SYSTEM (HYPERBOLIC) DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR NAVIGATION SYSTEM (HYPERBOLIC) DATA
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DATA SET XVI

NAVIGATION SYSTEM (RHO THETA)

(PRNVZ)

If Rho Theta navigation system errors are being played, the

planner may input up to four sets of navigation parameters to represent

the versions of this generic type system that are played in the game.

Description of attached card format follows:

Item No.
1. "RHOTH" entered for planner case in identification.

2. Code = (1, 2, 3, 4) to indicate to which version of Rho Theta
•.xavigation system this parameter set applies.

3. Standard deviation of ground station location error (meters).

4. Standard deviation of system direction resolution error (mili).

5. Standard deviation of system range-resolution error (meters).

6. Standard deviation of altitude-resolution error (meters).

7. X-coordinate of ground station lo.-ition (meters).

8. Y-coordinate of ground station location (meters).

9. Elevation above MSL of ground station location (meters).

CARD FORMAT FOR NAVIGATION SYSTEM (RHO THETA)

CARD I ITEM WORD COLUMNS READ FORMAT

1 1- 6 6X
2 1 7- 7 II
3 2 8-10 F3.0
4 3 11-15 FS.0
5 4 16-19 F4.0
6 5 20-23 F4. 0
7 6 24-31 F8.0
8 7 32-39 F8. 0
9 8 40-47 F8. 0
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THREE CARDS PRECEDING NAVIGATION SYSTEM (RHO THETA) DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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* A TYPICAL DATA SUBSET FOR NAVIGATION SYSTEM (RHO THETA) DATA
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DATA SE:T XVII

NAVIGATION SYSTEM (DOPPLER)

(PRN V3j

If Doppler navigation system errors are being played, the

planner may input up to four sets of navigation parameters to represent.

the versions of this generic type system that are played in the game.

Description of attacbed card format follows:

Item No.
1. "DOPLR" entered for planner ease in identification.

2. Code = (1, 2, 3, 4) to indicate to which version of Doppler
navigation system this parameter set applies.

3. Standard deviation of error in registering system at movement
initiation point (meters).

4. Standard deviation of flight updating error (Percent/100
that is applied to altitude above ground.)

5. a System Noise Bandwidth (1/microsecond).

6. Standard deviation of along-track sensor error (meters).
7. Standard deviation of along-track computer error (meters).

8. Standard deviation of cross-track sensor error (meters).

9. Standard d-eviation of cross-track computer error (meters).

CARD FORMAT FOR NAVIGATION SYSTEM (DOPPLER)

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1- 6 6X
2 1 7- 7 I1
3 2 8-10 F3.0
4 3 11-15 F5.0
5 4 16-23 F8.0
6 5 24-31 F8.0
7 6 32-39 F8.0
8 7 40-47 F8.0
9 8 48-55 F8.0
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THREE CARDS PRECEDING NAVIGATION S *M %DOPPLER) DATA

(FIRST CARD ILLUSTRATIVE - ANI A .L' ANUMERIC TEXT MAY BE
USED. NEXT TWO CALDS CONTAIN VAA.LdABLE FORMAT FOR ~IN- E
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR N4AVIGATION SYSTEM (DOPPLER) DATA
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DATA SET XVIII

* NAVIGATION SYSTEM (NORMALLY DISTRIBUTED ERRORS)

(PRNV4)

If planner does not desire to play Hyperbolic, Rho Theta or

Doppler type navigation system errors, but desires to play some error, he

may input up to four sets of parameters to play normally distributed errors.

Description of attached card format follows:

Item No,
I. "NORMR" entered for planner ease in identification.

2. Code = (1, 2, 3, 4) to indicate ID of parameter set.

3. Standard deviation of the parameter set, (meters).

CARD FORMAT FOR NAVIGATION SYSTEM

(NORMALLY DISTRIBUTED ERRORS)

CARD I ITEM. WORD COLUMNS RiZAD FORMAT

I 1- 6 6X
2 1 7- 7 II
3 2 8-10 F3.0
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CHREE CA',RDS PRECEDING NAVIGATION SYSTEM (NORMALLY
ý)ISTRIEUT71ED ERROR) DATA

(FWRS- CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY L~E
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE2
DATPt% READ STATEMENT.)Iý- -714 ~ k -. !ký
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A TYPICAL DATA SUBSET FOR NAVIGATION SYSTEM (NORMALLY

DISTRIBUTED ERROR) DATA
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DATA SET XIX

STASCAN ARRAYS

Item No. (RADAR AND VISUAL)

1. ID of this STASCAN array. (numbered sequentially starting with
the nT1. nber following the last ARRAYUGS ID number, see Data Set I).

2. Generic type - prepunch VISS

3. Oi 4ganization - see Note 1

4. Number of sensors in this array (Note all sensors in a STASCAN
acray must be of the same type, i.e., either all radars, or all
image, and thermal viewer.)

5. ID of the first sensor

F'r Open Location For Path Location

6. 0 ID of route

7. x, rmeters leg number

8. y, mkters distance along leg, meters

9. Planned up time (__ DDHHMM)

10. Planned down tinie (-DDHHMM)

11. Prepuncii 1 for hand emplaced.

12. ID of Position Error Parameter Set.

13. Is this array associated with a firetrap'? [YES or NO]

14. ID of the firetrap system, if any.

15. Standard deviation for initial uip time [Code as P. 1, 2, or 3;]
see Note 2.

16. Nominal reemilacemert titne ir,terval [hours]

17. Standard deviatxorn, for var~ations from nominal value specified
in 16. [Again, Code as 0, 1, 2 or 3 as defined in 15. Generally,
the value here wuld be one less than value given in 1_5, when
planner feels that less vagueness in tinme would exist once a
previous emplacev-ient has already been executed.]

18. Scheduled routine maintenance interval [days].

19. Randomness selectioni for scheduled maintenance [0 or .]
according to:

0 no randonmess about value given in 18

randomness played, using designer (interval)
value for standard deviation, see Note 3.
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Notes:

1. (Item 3) Eight spaces are provided. The first space is not
used. The second space is alphanumeric and may be used to
show mission of the sensor array (i.e., F for firetrap, L
for listening post). The third space is numeric and designates
the platoon level unit responsible for the array. The fourth
space is alphanumeric and shows the company/troop/battery
to which the platoon reports. The fifth through eighth spaces
are alphanumeric and designate parent battalion. If the array
is assigned to a company, the third space will be blank. If
the array is assigned to the battalion, the third and fourth
spaces will be left blank.

2. (Item 15) Tentative designer values corresponding to the
choices 1, 2 ancd 3 are respectively 0.25 hours, 0.75 hours,
and 2.0 hours.

3. (Item 19) Tentative designer value = 1.0 day for the "I"
c hoice.

CARD FORMAT FOR STASCAN ARrF.A-S

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 8 18
2 2 9-12 A4
3 3,4 13-20 2A4
4 5 21-24 14
5 6 25-28 14
6 7 29-32 14
7 8 33-40 F8. 0
8 9 41-48 F8. 0
9 10 49-56 F8. 0

10 11 57-64 F8.0
11 12 65-68 14
12 13 69-72 14

CARD 2 13 1 1- 6 ZX, A4
14 2 7-12 16
15 3 13-48 30X. 16
16 4 49-54 F6.0
17 5 55-60 16
18 6 61-66 F6.0
19 7 67-72 16
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THREE CARDS PRECEDING STASCAN ARRAY DATA

(]FIRST CARD ILLUSTRATIVE - ANY ALPHANTJMER~U TLi-T MA' BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR STASCAN ARRAY DATA
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DATA SET XX

MCIJARRAY

MOVING SENSORS, TARGETS AND SOME FALSE TARGETS

Item No.
1. ID of MOVARRAY (ID of MOVARRAY follows sequentially the

last ID number of the STASCAN Arrays - Data Set XIX).

2. Generic Type - prepunch MOVE.

3. Organization - see Note 1.

4. Number of sensors in this array (Planner may input 1 - 3 sensors
in each MOVARRAY).

5. ID of first sensor in this array (ID of the first sensor in
MOVARRAY follows sequentially the last STASCAN sensor
ID number).

6. ID of the BLUE force that is the alias of this MOVARRAY ID.

7. Code to indicate type of navigation system associated with
this MOVARRAY:

0 Perfect (no navigation errors to be played)

1 Hyperbolic

2 Rho Theta

3 Doppler

4 Normal Errors

6. Code (1, 2, 3, 4) that indicates which version of this navigation
system that is applicable to this MOVARRAY (Planner may input
1-4 versions of this type navig.tion system by using the
appropriate data set from sets XV, XVI, XVII, XVIII; if Item 7
is 0, this item is blank.

9. Probability of mission abort clue to causes other than day/night
timing of mission, sensor failure, or weather visibility
conditions. (percent without decimal or equivalent decimal fraction)

10. Day/night mission restraint code (DAYO)

0 daylight only

I night only

2 no restraints

11. Minimum ceiling (feet) which will result in the mission being
cancelled. (KSKY)

12. Minimum visibility (meters) that wil result in the mission
being cancelled. (KSEE)
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Note:

1. (Item 3) Eight spaces are provided. The first space is not used.
The second trace is alphanumeric and may be used to show
mission of the sensor array (i.e., F for firetrap, L for
listening post). The third space is numeric and designates the
platoon level unit responsible for the array. The fourth spacc
is alphanumeric and shows the company/troop/battery to which
the platoon reports. Tlhe fifth through eighth spaces are
alphanumeric and designate parent battalion. If the array is
assigned to a company, the third space will bc blank. If the
array is assigned to the battalion, the third and fourth space
will be left blank.

CARD FORMAT FOR MOVE ARRAYS

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 8 I8
2 2 9-12 A4
3 3,4 13-20 2A4
4 F 21-24 14
5 %1 25-28 14
6 7 29-32 14
7 8 33-36 14
8 9 37-40 14
9 1) 41-44 F4.2

10 11 45-48 14
11 12 49-52 F4. 0
12 13 53-56 F4.0
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THREE CAI.DS PRECEDING FORCES (MOVARRAY) DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE

USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE

DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR FORCES (MOVARRAY) DATA
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DATA SET XXI

BLUE FORCES

Data sets XXI and XXII are the target inputs; however, some BLUE

"targets" are moving sensor arrays and are identified as sensor arrays by

the MOVARRAY ID number data set XX.

Item No.

1. Prepunch BLU

2. ID of this force numbered sequentially, starting with 1.
3. Organization (see Note 1).

4. Category

INDIV SMVEH TRAIN RAFT
SQD HVYTRK AELO 0UTBR D
PLAT TANK LTA/C PTBO, T
CO JETA/C

5. Number of elements.

6. Start operations time (__ DDHHMM)

7. ID o' the Force Type Parameter Set

8. Blank

9. ID of route

10. AB, see Note 2

11. Nominal speed, km/hr

12. Altitude of aircraft, feet. (Blank if not aircraft)

Notes:

I. (Item 3) Eight spacei are previded. The first space is not
used. The second space is alphanumeric and may be used to
snow mission of the sensor array (i. e. , F for firetrap, L for
listening post). The 'hird space is numeric and designates
the platoon level urit responsibile for the array. The fourth
space is alphanumieric and shows the company/troop/battalion
to which the plat.on reports. The fifth through eighth spaces
are alphanumeri.c and designate parent battalion. If the array
is assigned to a company, the third space will be blank. If
the array is assigned to the battalion, the third and fourth
spaces will be left blank.

Z. A is the number of the node where force starts move and B
is the number of the node where force ends move.
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CARD FORMAT FOR FORCES (BLUE OR RED)

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 IX,A3
2 2 5- 8 14
3 3,4 9-16 2A4
4 5,6 17-24 2A4
5 7 25-28 14
6 8 29-36 F8.0
7 9 37-40 14
8 10 41-48 F8.0
9 11 49-54 F6.0

10 12 55-60 F6.90
11 13 61-64 F4.0
12 14 65-70 F6.0
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THREE CARDS PRECEDING BLUE FORCES DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR BLUE FORCES DATA
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DATA SET XXII

RED FORCES
Itenm No.

1. Prepunch RED

Z. ID of this force; ID V' first RED force follows sequentially the
last BLUE force ID number.

3. Organization, see Note 1

4. Category

INDIV SMVEH TRAIN RAFT
SQD HVYTRK HE LO 0UTBRD
PLAT TANK LTA/C PTP.OAT
CO JETA/C

5. Number of elements

6. Start operations time (__ DDHHMM)

7. ID of the Force Type Parameter Set

8. If this force is stationary, enter cease operations time,
(__ DDHHMM), if moving, leave blank.

Note: If stationary there must be some entry in the day/hour/
minute group.

For stationary For moving

9. x, meters ID of route

10. y, meters AB (Note 2)

l1. Nominal speed if moing, km/hr (blank if stationary)

12. Altitude of aircraft, feet (biank if not aircraft).

Notes:

1. Same as for BLUE forces, Data Set XX'I

2. Same as for BLUE forces, Data Set XXI

For card format, use same format as for BLUE Forces (Data Set XXI).
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THREE CARDS PRECEDING RED FORCES DATA

(FIRST CARD ILLUSTRATIVE - ANY AL2HANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMP.T FOR TE1E
DATA READ STATEMENT.)

II I I

Ii .l o11- Ii 11Td F ,I - em I F•T$ ,r ID I #! a a IT$ I m a m I 1a 0 o a 1m ;0 11 i's II

!4 4 I 4 A I I 1 I 4 4 I I Ill meqamiam 1mmm l4A 4:

, I ai" k M,.4 1011 so-',D I 4 E

1 21,212 12, ý 7 21 , assa4mca'. .aii7 54,2 222 . . .m 5i55~~5555

4 4 4 1 4 I 4 1 A 4 $1 4 1 4 4 4 Is e 4 4 1 1 4e: 414a4 4 41 4, 4 14aaa1, a 4 44 € ; 444 4 4 4 4 4 44A

.. I . .. ..Jt.I .I .I . .o'"I.,.fM I, *I , ' I " !: ' 4" .

,W I ',I

( I I ,I I a 1 . 6 me l II lp I I I I I a I I IS I I Iie II

9 I rJI I ii l .I I I I I I r i I I I II a ;. Ii I .iiaai• iTM JaI 1"iiIi i,1'

-i ̂4 44 44 ,* ; ; , .. . t ....... I . . . '
444 ~ ' 4 1: AIle 4 444 .4 '4444444'44444 42 a!' '4 4444

I e'mccc neeeeleee'

,eeIe,!~we~.n a.eenab . . .t .m .... mew... elee 'waww w w e

I
.l-rlm -1•iI-IIIdIT .hI•w r~Tr-.'II- Tr-WTnII' i 'iii .i i i m iiiiiii iIii i ir. •a l-l~l11i-

e ens I!| | |i s] a ..q|| mealell e I m alw e1 f|ie l ly f li f Iily h l l l ,l *, a Ie c

* en', e ee"l nn+n''. .ee •,e , ',e , ' Iwe . ,e we' we • ef, ee,, , w aeI•,,• ,,i• F. ,,,," 'I',' ,I,-..I .... . I, . en'...sm. ,eI--- e.t. w- I,,-., ,, eewI,, . e . ... ,ts'.,, ,t .e ' -I, T •e ,, .I',- ,,•,,
sssussIaI ss aiss I I I iIIIIIIIIIIIIIII•I II I ; i • IIIIlIIIII IIIIIIII

I I11 IIIl llsIlI ssl.asaIamsslIs l s~~lllIIIIIlI~l sl as alll s i I+ s i mass as la iu ii,

..b.~ 8~~.e.erem.a$b~ee. F-8wle s9 weMt. rw..*aas



A TYPICAL DATA SUBSET FOR RED FORCES 13ATA

14*1108m one iRO ..........Tu iT .U i~lil 1E~h
'~~" 991116111 WP UN M N M @0 "1100"3011111 U 'IN 13

11-7- i -wI~W -131 3213 -1 l -17 2M '1NS 5 ~M 15 us 0 U, ~ f~~ 1I2212222 2221 2 217Nf' 222 2)2U#k2 2 A2 .A*I2 NUS OUST S.D IT 2I 2 H,1222222

GENERA PUROS 20 NEWintennie~s~s~ss~ss331n3333331s.~~inssss~sss~s
1456 ~ ~ ~ ~ ~ ~ ~~~33 3133 2l NI 3I 3i 3INU 3IO 33W, U~SIN Ml tflifMT

3333 3""3"";'3"3""3 3"3'3333""*3;" "'3;;'3

44 4 4 44 44 4 44 4p 4 44 4 ,144 4 44 4i4 4'44144144$F14-904 44 4



DATA SET XXT.II
BATTLF PIEVT TABLE

(PLANNER INPUT EVENTS SET)

Each event in the Battle Subroutine is fully described by a
four digit number referred to as EVID. The first two digits indicate the
general type of event, such as a vehicle, an aircraf"t, or an artillery round
impacting. The third digit describes the class of the event, such as a light
vehicle, a heavy tracked vehicle, etc. The fourth digit indicates whether
the event is generated by enemy (0) or friendly (1) activities. The follow-
ing EVID Table lists the event -ypes and class considered in Battle. As an
examrjle, consider that a frienc~ly 4.2-inch mortar is fired. The EVID to
describe this event would be 0121. The first two digits, 02, designate the
event as a mortar firing. The third digit, 2, designates the class of mortar
as a 4.2-inch. The suffix, 1, cesignates that it is a friendly mortar. As a
further example, an enemy 60-mn mortar impact would be designated by the
EVID 0310.

The event classes listed in the table are suggested categories
to be used by the planners. Other categories may be substituted as desired
by the planner provided the substituted class behaves in a similar manner.
That is other vehicles may be substituted for those shown, but whatever is
substituted must behave like a vehicle.

4

Item No.

1. Index of this planner input event numbered sequentially from
0001 to number of input events.

2. This particular EVID (Event ID). (See table following for EVID
descriptions.) Those EVIJewith the first two digits of 02, 04, 06,
08 and 10 will not be listed in this item. If the planner desires
a specific weapon type, item 11 below will be used, where appropriate.

3. Day that this EVID is to occur. (Two digits, 01 for first day.)
0

4. Period and time that this EVID is to occur. A six digit number
is used here. The first digit will be a 1, 2,3 or 4 to indicate
the quarter of the day; midnight to 0600, 0600 to noon, noon to
1800 and 1800 to midnight, respectively. The next five digits
will designate the number of whole seconds past the start of the
quarter and can equal but not exceed 21599.

Note: The entries in items 1-4 mnst be completed for all planner
input events. The entries in the remaining items may 'e completed
if desired by the planner. Any entry in these remainiig items
will uverride any random selection. If the item entry is not
completed, the program will randomly select an appropriate and
compatible entry.

In items 5-15 the item entries are different depending upoa the
EVID type which is described by the first two digits of the EVID
listed in item 2 (see Note 1).
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Item No.

5. For EVID types 01-16, the X coordinate of the position wihere the
event occurs.

For EVID types 17.18, the X coordinate of the starting point of
the event.

6. For EVID types 01-16, the Y coordinate of the position where the
event occurs.

For EVID types 17-18, the Y coordinate of the path starting
point of the event.

7. Not used for EVID typcs 01, 12, 13, 14, 15, 16 and 18. For
EVID types 03, 05, 07, 09, 11, the X coordinate of the center
of the weapons firing.

For EVID type 17, the X coordinate of the end of the first lee
on the flight path.

8. Not used for EVID types 01, 12, 13, 14, 15, 16 and 18.

For EVID types 03, 05, 07, 09 and 11, the Y coordinate of the
center of weapons firing.

For EVID type 17, the Y coordinate of the end of the first leg
on the flight path.

9. Not used for EVID types 01, 12, 13, 14, 15, 16 and 18.

For EVID types 03, 05, 07, 09 and 11, the range in meters between
the event location (items 5 and 6) and the weapons firing (items
7 and 8).

For EVID type 17, the X coordinate of the stopping point on the
path. (Same value as in item 7, if only one leg is desired)

10. For EVID types 03, 05, 07, 09 and 11, the time of projectile
flight in seconds.

Not used for EVID types 01, 12, 13, 14, 15, 16 or 18.

For EVID type 17, the Y coordinate of the stopping point on the
path. (Same value as item 8, if only one leg is dnsired)

11. Not used for EVID types 01, 12, 13, 14, or 16. For EVID types
03, 05, 07, 09 and 11, this is tho weapon type doing the firing.
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11. continued

For EVID type 15, the altitude above ground of illumination (meters)

For EVID type 17, this is the aircraft speed in meters per second
on the firbc leg of the path between the coordinates listed in items
5 and 6 and those in iLems 7 and 8.

For EVID type 18, this is the roadway or path identification number.

12. For EVID types 01 through 14, the number of explosions in a sequence

or number of volleys fired by a weapon or group of weapons.

For EVIDl types 15 and 16, the durati-' or persistance of the event
in seconds.

For EVID type 17, the aircraft speed in meters per second on the
second leg of the path between the coordinates listed in items 7
and 8 and items 9 and 10.

For EVID type 18, the vehicle speed in meters per second.

13. For EVID types 01-14, the time in seconds between each of the
explosions or volleys. If only one volley (or one explosion) is
listed in item 12, enter a zero here.

For EVID type 15, the amount of light in candle power.

For EVID type 18, use AB. See note 2.

Not used for EVID tykes 16.

14. For EVID types 01-14, the number of simultaneous explosions from
the same point (e.g., the number of rounds fired in a single volley).

For EVID types 15, the number of illuminating shells.

For 2V!D types 16 and 17, not used.

For EVID type 18, the space between vehicles in convoy expressed

in the nep-est meter.

'15. For EVID types 01, 12, 13, 15 or 17, not used.

For EVID types 03, 05, 07, 09, 11 and 14, the height above ground
at which event occurs expressed to the nearest meter.

For EVID type 18, the number of vehicles in convoy.

Note 1: Since EVID types 02, 04, 06, 08 and 10 are not included in th.s
data set items 5-15 do not apply to these EVIDS.

2: A is the number of the node where event starts move and B is the
number of the node where event ends move.
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CARD FORMAT FOR BATTLE PIEVT TABLE

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14
2 a 5- 9 F5.0
3 3 10-12 F3.0
4 4 13-19 F7.0
5 5 20-25 F6. 0
6 6 26-31 F6.0
7 7 32-37 F6.0
8 8 33-43 F6.0
9 9 44-49 F6.0

10 10 50-55 F6.0
11 11 56-60 F5.0
12 13 61-65 F5.0
13 13 66-71 F6.0
14 14 72-76 F5.0
15 15 77-80 F4.0
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TRECARDS PEDIGBATTLE PIEVT TABLE DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMER1C TEXT IMAY DE,
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR BATTLE PIEVT TABLE DATA
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DATA SET XXIV

BATTLE RSEVT TABLE

(RANDOM EVENTS SET)

Item No.

1. ID index for random events to occur for particular EVID.

2. EVID which will occur randomly. For coupled events, such as
weapon firing and impact from this firing, only list the EVID
of the impact. Do not list the weapon firing in type events such
as 02, 04, 06, 08, or 10.

3. Number of this type of EVID that will occur randomly on the
first day between midnight and 0600 hours.

4. Number of this type of EVID that will occur randomly on the
first day between 0600 and 1200 noon.

5. Number of this type of EVID that w il occur randomly on the
first day between 1200 noon and 1800.

'6. Number of this type of EVID that will occur randomly on the
first day between 1800 and midnight.

7-10. Same as 3-6 above, but for second day.

11-14. Same as 3-6 above, but for third day.

15-18. Same as 3-6 above, but for fourth day.

etc. (For as many days as necessary)

Note: To handle more than a 4-day game requires change in
the variable format card. Card 2 only applies to games of more
than 4 days.
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CARD FORMAT FOR BATTLE RS'ZVT TABLE

CARD 1 ITEM WORD COLUMNS READ FaRMAT

I I 1- 4 14
Z 2 5- 9 FS.O

3 3 10-i3 14
4 4 14-17
5 5 18-21
6 6 22-25
7 7 26-29
8 8 30-33
9 9 34-37

10 10 38-41
11 11 42-45
12 12 46-49
13 13 50-53
14 14 54-57
15 15 58-61
16 16 62-65
17 17 66-69
18 18 70-73 14

CARD2 19 1 1- 4 14

20 2 5- 8
21 3 9-12
22 4 13-16
23 5 17-20
24 6 21-24
25 7 25-28
26 8 29-32
27 9 33-36
28 10 37-40
29 11 41-44
30 12 4ý-48
31 13 49-52
32 14 53-56
33 15 57-60
34 16 61-64
35 !7 65-68
36 1I1 69-72
37 19 73-76
38 2u 77-80 14

Note: Card 3 -. , (if necessary) requ're same format
as Card 2.
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THREE CARDS PRECEDING BATTLE RSEVT TABLE DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT Mi.% BiE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR BATTLE RSEVT TABLE DATA
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DATA SET XXV

BATTLE XCLUA TABLE

(EXCLUSION AREA SET)
Item No.

I. ID of this exclusion area. Listed sequentially from I to max-
imum number of exclusion areas. Limited to 20 area.

2. West boundary (minimum X-coordinate to nearest meter) of
this exclusion area.

3. East boundary (maximum X-coordinate to nearest meter) of
this exclusion area.

4. South boundary (minimum Y-coordinate to nearest meter) of
this exclusion area.

5 . North boundary (maximum Y-coordinate to nearest meter) of
this exclusion area.

Note: All exclusion areas are defined by rectangles with sides
parallel to the North-South (X-Y) coordinate axes. Irregular
areas may be defined by the union of several contiguous
rectangles.

6. Level of safety desired around this exclusion area A one digit
number 2, 3 or 4 is entered to designate increaping safety level
respectively, in the Designer Input SAFETY Table (see Appendix I).

7. EVID (event identifier) that is excluded from this exclusion area.
Excluded EVID's are limited to Even ,Types 01, 03, 05, 07, 09, 11,
12, 13 and 15.

8-16. Additional EVID's excluded from this exclusion area.

CARD FORMAT FOR BATTLE XCLUA TABLE

CARDI ITEM WORD ZOLUMNS READ FORMAT

I 1 1- 4 14
2 2 5-10 FtFO
3 3 11-16 F6.0
4 4 17-22 F6.0
5 5 23-28 F6.0
6 6 29-30 F2.0
7 7 31..35 F5.0
8 8 36-40 FS. 0
9 9 41-45 F5.0

10 10 46-50 F5.0
II 11 51-55 FS.0
12 12 56-60 FS.0
13 13 61-65 F5.0
14 14 66-70 FS. 0
15 15 71-75 FS.0
16 16 76-80 FS.0

F-102



THREE CARDS PRECEDING BATTLE XCLUA TABI E DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR BATTLE XCLUA TABLE DATA
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DATA SET XXVI

BATTLE FSPTB TABLE

(FIRESUPPORT BASE SET)

Item No.
1. Index number to identify this fire support base. List of index

numbers are sequential from 1 to the maximum number of
firing bases.

2. X-coordinate of this fire support base.

3. Y-coordinate of fais fire support base.

ý-10. Event EVID's (weapons) that use this fire base. The impact
EVID is listed rather than the specific firing weapon. The
only types that may be listed are 051, 05Z, 053, 054, 055, 094
and 095. The suffix 0 or 1 must be added to distinguish between
enemy and friendly weapon bases.

CARD FORMAT FOR BATTLE FSPTB TABLE

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14
2 2 5-10 F6.0
3 3 11-16 F6.0
4 4 17-21 F5.0
5 5 22-26 F5. 0
6 6 27-31 F5. 0
7 7 32-36 F5.0
8 8 37-41 F5.0
9 9 42-46 F5. 0

10 10 47-51 F5. 0
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THREE CARDS PRECEDING BATTLE FSPTB TABLE DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR BATTLE FSPTB TABLE DATA
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DATA SET XXVII
CULTURE PCEVT TABLE

(PLANNER EVENT SETS)

Each eventin the Cul.ure Subroutine is described by a four
digit number referred to as CEVID. 'he first two digits indicate the general
type of event, such as villages, air terminals, or vehicular traffic. The
third digit describes the class of events such as a small village, dirt run-
way with light aircraft, etc. The fourth digit is assigned the value 3 to
distinguish the CEVIDs from the EVIDs where the fourth digit ind'.cates that
the event is generated by enemy (0) or friendly (1) activities.

The everts listed in the Table are suggested categories to
be used by the planners. Other categories may be substituted as desired
provided the substituted class behaves in a similar manner.

Item No.

1. Index number to identify this particular planner input event,
numbered sequentially from 1 to maximum number of planner input
events.

2. This particular CEVID. See table following for CEVID type
descriptions.

Notes:

a. For CEVID types 01, 02 and 03, items 5, 6, 7 and 9 must be
completed.

b. For CEVID types 04 and 05, items 5, 6, 7 and 9 must be
completed.

c. For CEVID 101, columns 5, 6, 7 and 9 must be completed.

d. For CEVID types 06, 07, 08, 09 and 10 (but not 101), items
3 and 4 must be completed.

3. For CFVID types 01, 02, 03, 04, 05 and CEVID 101, not used.

For CEVID types 06, 07, 08, 09 and 10 (except CEVID 101) the day
is entered. First day of game is 01.

4. Not used for CEVID types 01 to 05, inclusive, and CEVID 101.

For CZVID types 06 to 10, inclusive (except CEVID 101) this

is the period and time that this CEVID will occur. The first
digit will be a 1, 2, 3 or 4 to indicate the quarter of the day;
i.e., midnight to 06,00, 0600 to noon, noon to 1800, and 1800
to midnight, respectively. The next five digits are the number
of seconds past the start of the quarter and cannot equal or
exceed 21600.
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5. For CEVID types 01, 02 and 03 and CEVID 101 the X coordinate of.
the CEVID or center of the CEVID as represented by a circular area.

For CEVID types 04 and 05 the X coordinates of one end of the
CVID.

For CEVID types 06 to 10, inclusive (except CEVID 101) the starting
X coordinate.

6. Same as Item 5 except Y coordinate.

7. For CEVID types 01, 02, 03 and CEVID 101 the radius of the
circular area of the CEVID (which may be 0 for point noise
sources.)

For CEVID types 04 and 05, the X coordinate of the other end
of the source,

For CEVID types 06 - 10, inclusive (except CEVID 101), the X-
coordinate at the end of the path.

8. Not used for CEVID types 01, 02 or 03 or CEVID 101.

For all other CEVID types, the same as Item 7 above, except the
Y coordinate.

9. For CEVID typer1 to 05 inclusive and CEVID 101, enter 1 or 2 to
indicate activity level associated with a curfew or no curfew,
respectively. (See TABLE 1-23)

For CEVID types 06, 07, 08 and 09 identify the path by 4 digits
to designate the trails, railroad, waterway or air corridor to be
used by this CEVID. First 2 digits are path I. D., 3d digit is
the leg node of the beginning of the route, 4th digit is the leg
node ac the end of the route.

Not used for CEVID's 102, 103, i04, or 105.

10, For CEVID types 06-09, inclusive and CEVID 101, enter 1, 2 or 3 to
indicate a low, medium, or high relative strength factor,
respectively. (See TABLE 1-23)

For CEVID types 06-10, inclusive (except CEVID 101), the speed

in meters per second of the CEVID.

11. For CEVID type 09, the aircraft altitude in meters.

Not used for any other CEVID types.
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CARD FORMAT FOR CULTURE PCEVT TABLE

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14
2 2 5- 9 F5.0
3 3 10-12 F3.0
4 4 13-19 F7.0
5 5 20-25 F6.0
6 6 Z6-31 F6. c
7 7 32-37 F6.0
8 8 38-4. F6. 0
9 9 44-47 F4.0

10 10 48-51 F4.0
11 11 52-55 F4.0
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rHREE CARDS PR~ECEDING CULTURE PCEVT TABLE DATA
(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR CULTURE PCEVT TABLE DATA
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DATA SET XXVIII

CULTURE RCEVT TABLE

(RANDOM EVENTS)
Item No.

1. ID index listed sequentially from I to maximum number of types
for random events to occur of this particulr.r CEVID.

2. CEVID type and class that can cause false targets which will
occur randomly. Random CEVID's are limited to types 06, 07,
08, 09 and 10 except for CEVID 101 which is included as back-

ground.

3. Number of this type of CEVID that will occur randomly on the
first day between mnidnight and 0600 hours.

4. Same as Item 3 except events that will occur between 0600 and
noon.

5. Same as Item 3 except that events will occur between noon and
1800.

6. Same as Item 3 except events that will occur between 1800 and
midnight.

7-10. Same as 3-6 above, but for second day.

11-14. Same as 3-6 above, but for third day.

15-18. Same as 3-6 above, but for fourth day.

etc. (For as many days as necessary.)

Note: To handle more than a four-day game requires change
in the variable format card.

Ft
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CARD FORMAT FOR CULTURE RCEVT TABLE

CARD I ITEM WORD COLUMNS READ FORMAT

1 1 1- 4 14

z 2 5- ) F5.0

3 3 10-13 14

4 4 14-17

5 5 18-21
6 6 22-25
7 7 Z6-29
8 8 30-33

9 9 34-37
10 10 38-41

11 11 42-45

12 12 46-49
13 13 50-53

14 14 54-57

15 15 58-61
16 16 62-65
17 17 66-69

18 18 70-73 14

CARD 2 19 1 1- 4 14

20 2 5- 8

21 3 9-12

22 4 13-16

23 5 17-20
24 6 21-24
25 7 25-28
26 8 29-32
27 9 33-36
28 10 37-40

29 11 41-44

30 12 45-48
31 13 49-52
32 14 53-56

33 15 57-60
34 16 61-64

35 17 65-68
36 18 69-72

37 19 73-76

38 20 77-80 14

CARD 3 Note: Card 3 ...... -n, if necessary require same

format as Card 2.

F-115



THREE CARDS PRECEDING CULTURE RCEVT TABLE DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUM•ERIC TEXT MAY BE
USED. NEXT TWO CARDS CONTAIN VARTABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR CULTURE RCEVT TABLE DATA
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DATA SET XXIX

CJLTURE SNFDX-Y TABLE

(SENSOR FIELD X-Y BOUND)
Item No.

1. Cultural event type and class (first three digits of CEVID)
applicable only to CEVID's 102, 103, 104 and 105.

2. West boundary (minimuam X-coordinate) of first sensor field.

3. South boundary (minimum Y-coordinate) of first sensor field.

4. East boundary (minimum X.coordinate) of first sensor field.

5. North boundary (minimum Y-coordinate) of first sensor field.

6-9. West, south, east and north boundaries, respectively of
second sensor field.

10-13. West, south, east and north boundaries, respectively of
third sensor field.

14. Count of the number of X-boundaries described.

CARD FORMAT FOR CULTURE SNFDX-Y TABLE

CARD 1 ITEM WORD COLUMNS READ FORMAT

1 1 2- 4 IX F3. 0
2 2 5-10 F6.0
3 3 11-16
4 4 17-22
5 5 23-28
6 6 ?.9-34
7 7 35-40
8 8 41-46
9 9 47-52

10 10 53-58
11 11 59-64
12 12 65-70
13 13 71-76 F6.0
14 14 77-80 F4.0
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THREE CARDS PRECEDING CULTURE SNFDX-Y DATA

(FIRST CARD ILLUSTRATIVE - ANY ALPHANUMERIC TEXT MAY BL
USED. NEXT TWO CARDS CONTAIN VARIABLE FORMAT FOR THE
DATA READ STATEMENT.)
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A TYPICAL DATA SUBSET FOR CULTURE SNFDX-Y DATA
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APPENDIX G

*PANNER 14PUT FOR UNATTENDED SENSORS ANALYSIS
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I INPUT DATA FORMAT FOR UNATTENDED SF'iSOR

REPORT DATA PROCESSING MODEL

The following cards are utilized by the sensor report data processing

subroutine CNNECT:

Card No.

MONMAX Number of monitors in the System

Note: For each monitor n card representing the
following data is recluired.

(The following data represents the first monitor to bs
described.)

2 JMAX Number of sensors attached to each
given monitor

KMAX Number of firetraps associated with
given monitor

NMAX Number of given geographical node
points reyresenting area under
surveillance

ICNrIG Mission/sensor deployment config-
uration. Example: Configuration I
means trail surveillance. Since
other configurations have as yet not
been provided in program, this
parameter must always bn 1.

The following cards represent sensor placement
data. One card must bw provided for each
sensor. A total of JMAX cards must be
provided for each monitor as indicate-4 below.

etc.

JLIST Sensor identification number
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JTYPE Sensor type number. The type number
is the same as utilized in the Main
Simulation Model.

I Seismic

2 Acoustic

3 Pirid

4 ARBBUOY

5 M4agnetic

6 Radar

7 NOD (night observation device)

8 Visual

JX Integer X-coordinate of sensor

jY Integer Y-coordinate of sensor

Note: In the read statement asking for the above parameter, the program
seeks additional parameters. These must be left blank since in
the current version of this program the additional parameters are
computed from the data given above.

The following cards represent firetrap location data: One card
must be provided for each firetrap. A total of KMAX cards must
be provided for each monitor as indicated below.*

7*8,

9

etc.

IDTRAP Trap identification number

KTYPE Trap type number

I Artillery

2 Rockets

3 Machine guns

4 Mines

5 Bornbs

KXTRAP Integer X-coordinate of trap

KYTRAP Integer Y-coordinate of trap
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Note: In the read statement asking for the above parameters, the
program seeks additional parameLers. These must be left
blank since in the current version of this program the additional
parameters are computed from data given above.

The following cards represent geographical node-point data, in
this case trail-node data. A total of NMAX cards must be
provided for each monitor as indicated below.*

10

12

etc.)

IDNODE Node identification number

IBPX Integer X-coordinate of node

IBPY Integer Y-coodinate of node

Niote I: The trail data should be read-in in the order that nodes appear
along the trail regardless of their identification numbers.

Note 2: In the read statement asking for these parameters, the program
seeks additional parameters. These must be left blank P't the
present time since in the current version of this program the
additional parameters are computed from data given above.

Repeat above pattern from Card 2 for as many monitors as there
are in the system (this data represents monitors 2, 3, 4. 5, etc.)

The following cards are required to provide detection and
decision making threshold values: However, since programming
has not yet been provided to implement them, these cards may be
left blank at the present time.

1i 0o 22* inclusive
(10 cards required) DREFS Detection/declsioa making threshold

values (currently r --t used).

The following cards, which physically follow the above cards, are utilized
by S91routine LILMSM. These cards repr isent sensor event data. One
card is required for each event.

Z3~

24 As many cards are required as there are events
2i

etc.
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IT Integer value of time in seconds

JR Sensor identification of sensor making
report

MR Monitor identification of monitor
receiving report

Note: If a sensor reports to more than one monitor, a separate card
must be provided for each monitor reported to by that sensor.

5
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II. CARD FORMAT FOR UNATTENDED SENSOR

REPORT DATA PROCESSING MODEL

All of the following dataareread according to the format (8110). This
means that entries on the cards are right justified to columns 10, 20 30, etc.
depending on the relative position of each entry. The data contained in the
cards are as follows:

Card 1 MONMAX

Card 2 JMAX, KMAX, NMAX, ICNFIG

Card 3,4, 5, 6,
etc. JLIST, JTYPE, JX, JY (JMAX cards of this type)

Card 7, 8, 9, etc. IDTRAP, KTYPE, IKXTRAP, KYTRAP (KMAX cards
of this type)

Card 10, 11, 12,
etc. IDNODE, IBPX, IBPY (NMAX cards of this type)

Cards 2-12, etc. will be repeated MONMAX times.

The following cards may be prepared according to the format (10F8. 3):

Cards 13-22 inclusive

DREFS(1,1), DRE•S (1,Z), ---- DREFS (1,10)

DREFS (10, 1) - ------------- DREFS (10, 10)

NOTE: For the current version of the programs the above DREFS may be
left blank at the present time.

The following data is read according to format (8110):

Cards 23, 24, 25, IT, JR, MR
etc.

G-6



AN E.XAMPLES OF EACH CARD TYPE FOR

UNATTENDED SENSOR REPORT DATA PROCESSING MODEL

1 76-983

1 56000 99590

1 56000 9990

0.01 0.01 0.01 0.01 0.01 0.01 D.01 0.01 0.01 0.01
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APPENDIX H

PLANNER INPUT FOR TACTICAL COMMUNICATIONS

DATA SET NAME P*ge

I TABLE "A" .... ................... H-Z

, PRECEDENCE DATA SET . . . ....... ................. H-4

III C(COWROUTE DATA ... ..................... H-6

IV NET CYCLE TIMES ............. .......... H-9'

V CCK•rWIK DATA .. ....... ............. H-12

VI TRAFIKMODS DATA . .. . ................. H- 15
Vu BYPASS DATA SET (OPERATOR AND CYCLE DELAYS) o . . . . ... H-18



DATA SFT I

TABLE "A"

Item Column Description

Card 1-100

1 1- 7 Prepunch TABLE A (user use only)

2 11-20 Time of message at monitor (ITIDE)
in seconds from beginning of Same time

3 21-30 Message number should be a continuous
(ordered) sequence when the messages are
in chronological order (MSGNUM)

4 31-40 The monitcr number for the monitor at the
origin of the message (same number as used

-in Prerun and SM) - (IDMON)

5 41-50 Message type, a number from 1-100 that
implies a specific message precedence,
net preference, MONID, and other game
variables. This number serves as a
pointer for subroutines PRCDNT and ROUTE
(MSGTYP).

6 51-60 The length of the mess'.ge f.n seconds
from time zero.

Format used: FCrnAT (10X, 5110)
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A TYPICAL EXAMPLE OF THE FIRST THREE CARDS

FROM 'TABLE A' DATA SET I
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DATA SET II

PRECEDENT

Column Description

Card 1

1 11-20 Count on PRECEDENT Cards (IPREC)

Card (2 thru IPREC + 1)

1 7 -16 Prepunch PRECEDENCE for user use only

2 17-20 Message type, order cards in sequence
1 x (X t- 100)

3 21-24 Message precedent code.

4 25-28 Path Identification number of the
route of this particular mssage
must be < 100.

5 33-36 NETPRF code (See note 1)

6 37-40 Not used at this time -- in expansion
this will be a LTIME which indicates a
time period over which this input is
valid.

Card I format: FORMAT (1OX,II0)

Card (2 Thru IPREC +1) format: FORMAT (16X, 314, 4X, 214)

Note I: (Item 5) These nets are 1 = command operations net (radio and tele-

type), 2 =command operations net (FM), 3 = the intelligence net (FM), and

4 = fire support net (FM). Up to 4 digits may be inserted, to allow alternate
choices of nets. See Volume I for further details.
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A TYPICAL EXAMPLE OF THE CONTROL CARD AND

'PRECEDENT' DATA SET fl
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DATA SET III

CCMWRCgJUTE

Item Columns Description

Card 1

1 17-20 Count on route cards (NRTCNT)

Cards (2 through NRTCNT +1)

1 7-16 Prepunch CG4ORMUTE to identify
this data to user (user use only)

2 17-20 The path number passed from the
Precedence Data Set and is the
path number or ID of this route.
Must be < 100.

NOTE 1: The data cards in this set should be ordered so that item 2 is a
continuously increasiig sequence.

3 21-24 The unit designation of the monitor

location (MONLOC) (See Note 2).

4 27-30 A code describing the nodal connections
for a specific STANO transmission
(NODES). Four nodes must be indicated
representing the four echelons; brigade,
battalion, company, platoon. A skipped
node may be left blank or a zero inpitt.
The code from left to right representr
the message route, from origin Lv
destination (See Note 3).

5 32 A code indicating direction of mbessage
flow. A blank or zero indicatesi the
routing is in the normal vertical direction,
either up or down. A one indicates
other than the normal flow (IHORZ).

33-36 Unit designation of the lowest echelon
involved in the transmission if IHORZ
0; otherwise the destination unit if
IHORZ = I, (IROOT). The entry in this
field will be the same as item 3 if the
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monitor is located at the lowest echelon
involved in the transmission and the flow
is vert'cal. If item 3 is blank (implying
brigade monitor) then the destination's
unit designation appears in this item
(See Note 2).

NOTE 2: Platoon's designation is a hundrees number, company's is
tens number, battalion's isa units number and brigade is 1000.
For example, 321 is the third platoon of tLe second company of
the first battalion; and 300 is the third platoon attached to brigade.
The capacity of the present design allows for up to 1 brigade,
9 battalions, 35 companies and 155 platoons for a total of 200

unit designations.

NOTE 3: The nodes code is: 1 brigade
2 battalion

4 company
6 platoon

Thus a 6421 in item 4 means platoon through company and battalion
to brigade, while a 1246 means brigade through battalion and
company to platoon. A 6021 input means platoon through battalion
to brigade (skipping company) and an 0420 means company to
battalion.

Fornat used: FORMAT (16X, 214, 2X, 14, IX, 11, 14)
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A TYPICAL EXAMPLE OF THE CONTROL CARD AND

'ROUTE DATA' DATA SET ill
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DATA SET IV

NET CYCLE TIMES FOR TACCOM

item Columns Description

Card 1 (CORIROL CARD)

1 1-5 NFý'! - number of 'NETCYCLEDELAY' cards

2 6-10 IRATE - number of 'CQ4MOT, AIK' cards divided by 2.

3 11-15 KTINE - number of periods in the day (there may be
as many as 6x4 cards for each KTIM).

Card 2 - CARD NSIG+ l

I * 1-14 Prepunch 'NETCYCLEDELAYS' to identify this data
set to user (user use only).

2 16 Net code to indicate the commo-net for which this
data set applies:

1 command/operations (RATT)

2 command/ operations (FM)

3 intelligence (FM)

4 fire support (FM)

3 18-21 Mean value of a normal density for a net cycling
time for brigade transmitting down.

4 Z2-25 Standard deviation of the normal density in item 3.

5 26-29 Mean value of a normal density for a net cycling
time for a battalion transmitting up.

6 30-33 Standard dcvirtion of the normal density in item 5.

7 34-37 Mean value of a normal density for a net cycling
timre for a battalion transmitting down.

8 38-41 Standard deviation for a norAral density in item 7.

9 42-45 Mean value of a normal density for a net cycling
time for a company transmitting up.

10 46-49 Standard deviation for the normal density in Item 9.

11 50-53 Mean value for a normal density for a net cyclinp
time for a company transmitting down.
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12 54-57 Standard deviation for the normal density in item 11.

13 58-61 Mean value for a normal density for a net cycling
time for a platoon transmitting up.

14 62-65 Standard deviation for the normal density in item 13.

Furmat used: FORMAT (15X, II, IX, 12(14)).
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A TYPICAL EXAMPLE 0- TBPL -1-TROL CARD

CONTROLLING DATA SE'ISIV, V, VI and

THE FIRST TWO CARDS OF' NET CYCLE TIMES' DATA SET IV
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DATA SET V

COMMOTRAFIK FOR TACCOM

Item Colurnr. Description

Card 1

1 1-11 Prepunch 'COMMOTRAFIK' to identify this data set
to the user (user use only) as non-STANO comrnuni-
cations traffic statistics

2 13 IFLOW code to indicate the echelon/link for which
this data set applies:

1 brigade communicating down in the organizational
structure;

2 battalion, up;

3 bittalion, down;

4 company.. vp;

5 company, down;

6 platoon, up.

3 15 Net code to indicate the communication net for
which this data set applies:

I :ommand/aperations net (RATT)

2 conmnand/operation net (FM)

3 intelligence net (FM)

4 fire support (FM)

4 16-18 Minimum (nc-ninal) message rate (message per hour)
for precedenn, FLASH.

5 19-21 Maxii.-um %nominal) message rate (message per hour)
for precedence FLASH.

6 22-25 Mini im (nominal) rneraage length (seconds)
for -edence FLASH,

7 26-29 Maxi-num (nominal) message leng'h (seconds)
for precedence FLASH.

8 30-32
9 33-35 Items 8,9, 11 and 11 a-re similar to items 4,5,6 and 7,
10 36-39 respectively, except that •hcse inputs are forS11 40-43 precedence ZMERGENCY.
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12 44-461
13 47-49 Items 12, 13, 14 and 15 are similar to items 4, 5, 6
14 50-53 and 7, respectively, except that these inputs are
15 54-57 for precedence OPERATIONAL IMMEDIATE.

"Card 2

16 16-181
17 19-21 Items 16, 17, 18 and 19 are similar to items 4, 5, 6
18 22-25 and 7, respectively, except that these inputs arew 19 26-29 for precedence PRIORITY.

20 30-32 1
21 33-35 Items. 20,21,22 and 23 are similar to items 4, 5,,6
22 36-39 and 7, respectively, except that these inputs are
23 40-43 for precedence ROUTINE.

24 44-46
25 47-49 Items 24, 25, 26 and 27 are similar to items 4, 5, 6
26 50-53 and 7, respactively, except that these inputs are
27 54-57 for precedence DEFERRED.

Format used: FORMAT (12X, II, IX, I, 3(213, 214)/15X, 3(213, 214))

NOTE: IRATE of these two card sets are read in.
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A TYPICAL EXAMPLE OF FIRST TWO CARDS

FROM 'COMMOTRAFIKI DATA SET V

Iu II 77

2 2 2 2 22212:22 27;2 11 2 2 27122222 2,, 122 2 22 2 22 222 2 2222222 212 22 222 2 2 2222 12 22,2 2 22.22 221
-0 '4 q ;.55wfl.1N ,-"i ,IS fY3l.t, r 1-:4.4? 0 " 4z 222222'5 it' %ýIs5 11"33 3,3 13 3 3.13 333333 3 33 3 3JI , 33 3 347'5 3 SSUU3 ,'J1 1') 3 3 3 3,3 3 3333 3 33 3 33 3 3 33 33 3333

4 11,4 4 44,4 t44,4 44 4!4 4441 14 44 4 44 44 4 4 4144 ̀414 4A-4 44 444 44g444 4 44 4 44444 44744 4 4 444 4 4 41

it II~ tA _URFOSIE - 20 FIELD

16;ISg ,; 1661 6: S7 7 1. A 6'56 ~ 1 6IE 6 6 6 6 46 66SI666 6 6 I S6 ~ ~ISig 4 61 6 6666

'77 15 ' .' 7"7" * 7'7' , m,. **41 7M .'"s'.i"d~%~Mt75 17,~N7H~ 'U 71i?*-.' 'U

n n I TAW IXI 1 1520 50 100 5 20 50 180 5 20 502890

:1 ~ 3j . ' r -1 * -' 4' 1- ' ~A ! I- : -. 31... , w U' I"5i -

22f322?1 272.' 222 212 2 2 2 2 2 2 2~ U2I22212 l 2 J1
,* 1.', J""jUtl 

4 7
SJr *Q * M~ql

1
, 121,N I

4P.444! SIP4,1444i144144441444414IS"Ii I I

GININAL PURPOSE 20FIELD I

U It
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DATA SET VI

TRAFIKMODS FOR TACCOM

Item Columns Description

1 1-10 'TRAFIKMODS' is a prepunch to identify this data
set to the user (user use only) as the time-dependent
modifiers of the non-STANO message rates and
message lengths.

2 12 IFLOW code indicating the echelon/link for which
this data set applies:

1 brigade communicating down (to battalion,
company or platoon);

2 battalion, up;

3 battalion, down;

4 company, up;

5 company, down;

6 platoon, up;

3 14 Net code to indicate the communications net for which
this data set applies:

1 command/operations (RATT)

2 command/operations (FM)

3 intelligence (FM)

4 fire suppux. (FM)

4 - 16-21 Day/time group when this data set becomes
applicable. The first two digits are the day (00 =
day of game start) and the next four are the time,
in minutes, in the 24-hour clock.

5 27-29 A number 000 to 999 (percent) that is the percent
of the nominal message rate inputs for precedence
FLASH.

6 31-33 A rn-mber 000 to 999 that is the percent of the
nomin.L1 message length inputs for precedence FLASH.

7 35-37 Items 7 and 8 are similar to items 5 and 6 except
8 39-41 that 7 and 8 are for precedence EMERGENCY.

9 43-45 Items 9 and 10 are similar to items 5 and 6 except
10 47-49 that 9 and 10 are 'or precedence OPERATIONAL

IMMEDIATE.
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11 51-53 Items 11 and 12 are similar to iteras 5 and 6 except
12 55-57 that 11 and 12 are for precedence IPRIORITY.

13 59-61 Items 13 and 14 are similar to items 5 and 6 except
14 63-65 that 13 and 14 are for precedence ROUTLNE.

15 67-69 Itexzas 15 and 16 are similar to items 5 and 6 except
16 71-73 that 15 and 16 are for precedence DEFERRED.

17 74-80 IFLAG (Signals last of the cards for One KTYM).

Format u'ed: FORMAT (lIX, IX , IX, Il. IX, 16, 4X, 6( IX, 13, IX, 13), 17)
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A TYPICAL EXAMPLE OF THE FIRST THREE CARDS

FROM' TRAFIKMODS' DATA SET VI

I III
11il[1o- llTeis 1 o o fi gj I 0IgII 1- 1  1  1 asoi olo ll i oa1 I i 1 i -i Iis ! aI i i

212,2 2 212 222 '2 21!!2 22 222 2 22 2 2 222122 22 2 2 222 2 222 22 2 2 2222 22 2 22112 22 222 2 22 2 2
"' ""�"t , ! T"6 T" T" r'' I,'' * ý1 1 ,o , 4'1 , us , , No,

444 4414 4 4 4 444444,4444444 ......... 444444444444444444 444444444 44 44

If l , j -l i n j1 , ;1  0 
1 f i I.M1 1 0 0 6 9 120 1 3 M 2 5 ' m S S S U

1 5 A5I2 O I , l' 'I , I 5 a n us 05 15, fil 5 ih15, .lqfl

I s a I 1gla6166 6 s 616611 6 6§ 16 56 55266 261616966669666616

I I I ,1 1" ? 1 11 71 1 11 1 11"1 1 7 1 1 1 1

I'sh Ill iliI lll ilalll lllll.11 i lll 1 I I II I , ,,T,,,1,,1
'l ..... .11,.01,. : . . ..11. .l mu mant...0. 4 .... . 0 , oi U... . S ""U'

SIR221 11222 32 of.- I 2 2212 d2 I

333331333333J323333 33+;n;Uul3331233223223232323I3333j13123333133232:2333332:33::

4 144443 44444444444 4444444 444 4444144 444.4441444444444 444 4444444 4444 44444 4
P1554a, en or . an .�.�-.-. .. ..._U ...

wasps soa sosa sgoas .5 gas
2 13 312 111122 1 1 112 22 2211112 22 2 2 2 22 2 2 2 22 2 1 2 2 11 11 1 of I1

I~~iri~i-l~i ~~11i-111181 1•o lIii- - ]~il~ l i• i ,II, o so 1111161 gillOl~lool 111Bl

S.................. ,'r';';,T,...... ,i ........ T - .... .

11:is:::: : •,a,, ,u, nm ,, , a onm , ,jf,,, ,, ,I ,,, ,, , m, m,,,•m son

T5ow- 12 50 16 51 11111 56 109 39 116 531 10 56 100

I"i I I I TII'." .P' JI I I I I I I4I4 I II II 1I" 1

22 1211212 22 2 2222222222222222 222222121222222222

4 444444 444444444444444J4444 4 444444 4444 444 4 44 4 44 444444444444444444444
.. . ;1 "as s*! 48.U.. . . .... ... MS .. .... Ut"'"" m

aa,4,aaa4, .n4,!,,4m4,m,4,44m4,,1,4,n,•,,,4m,,444,44 .4 a ,4,,4,,,,

II

ItooII

lIIiilliililll ll~ i qi! is a. l .1'Io* ,l ,O w"lUp O, Itol VLoe

S..... r •..........................



DATA SET VII

BYPASS DATA SET (OPERATOR AND CYCLE DELAYS)

Item Column Description

1-19 Prepunch ' 'BYPASS DATA SET' to identify this card;
user use only.

2 20 Input for play or bypass of operator delay times:

0 bypass; i.e., operator delays = 0.

1 operator delay times are played for

a) when message is introduced to tactical
net from monitor and

b) when taken from net for presentation
(considers encoding, decoding, handling, etc.)
"The time played is determined
by sampling from a normal density with
mean 125 seconds and standard deviation
40 seconds for each message.

3 24 Input for play or bypass of net cycling (net change
over) time delays:

O bypass; i.e., no time lost in changing nets.

I net cycling delay times are played by sampling
from a normal distribution. An input of I here
requires inputting data for cycle statistics in
Data Set IV; i.e.. data set with prepunch
'NETCYCLEDELAYS'.

Format used: FORMAT (19X, II, 3X, I1)
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A TYPICAL. EXAMPLE OF 'BYPASS DATA SET'

DATA SET VUI

.ATA ST 0 __ 1_

III%*% pi t HA"I IV N X4U N3R40I3R44"I s q
44 4 4441 44 4 4 44 4 4 44 4 4 44,4 44 4 4 44 44 44 # 4 444 4414 44233 
31 1 3 3133 33 3322232 3 3323333333 33*2? 1233 .3 11233)3333 3333 I 333 333 3 33 3:

siis~ss~is~jiussiil~sia 1 isiijIsINA L IAPSI -20 FOE I

* 3 1 2iII271)3 13 222 
1

1 #981:3243D 23 4f3 *in~ is33 oil 111 111 1 3 11 110 1V,2~*3  .,1119 3332332233323i9.91
is isiiji ~sas 0 rj 'ir9 31j 1M Ii 9 ls~ssj 111'i
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Appendix I

Designer Input Sets

Introduction

This appendix contains first three tables with informatL--u to
the user on general design features of the model. The first(1-1)indiates
the relation of equipment type to reliability subroutines in PRERUN. The
second(I-2) shows the LOS dependence of sensor types used on design and the
third (1-3) shows the design input of valid sensor-target combinations.

The next group of tables are designer input tables that are presently
incorporated in the Phase I ý'WI model subroutines. Three tables are provided
in subroutine SNPGT (PRERUN Step 3) with the error factors for emplacing
artillery/mortar and air-dropped sensor UGS types. Four tables are providea

for subroutine MVS (P.ERUN Step 4) with sample values of error factors of
navigation system types used in lccating moving sensorr. The systems para-
meters on these tables should be included as planner inDucs but, if not so
inclut;3d, the program defaults to values contained in tables herein.

The next group of designer input tables are those used in the Battle
and Culture anvii.nment program (PRERUN Step 6). Event descriptions are
contained in T3Ues in Appendix F.

Tho final group of designer taolco, Tables 1-28 t:•oupJ• 1-35
are the designer data incorporated in the sensor performance routines. The
rationale for these values are contained in Volume 1, Section 3.

Provisions have been made for the user to incorporate additional
data as desired up to the limits of the table dimensions. Of course
changes in the values of the data presetitly incorporated can also be made
if the user desires by recompilation of the appropriate subroutine and
block data. Included with the tables are the block data listings for the
two sets of data containing the designer input tables, JFBLK3 and JIMLK6.

1-3
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TABLE I-i

DESIGN INPUT FOR SELECTION OF RELIABILITY

SUBROUTINES

RELIABILITY SUBROUTINE

ARRAY EQUIPMENT RUSUP READUP MYS COMMUP

SEISMIC X

ACOUSTIC X

MAGNETIC xARRAY UGS ARFBUOY 
x

BREAK-KIR X

PASSIVIR X

#RADAR (Stationary) x

IMAGE (Stationary) x

STASCAN THERMVEW(Stationary) x

IivMAGE (Move/Ground) X

THERMVEW(Move/Ground) X

(RADAR (Moving/Air) X

MOVARRAY IMAGE(Moving/Air) x

lTHERMVEW (Moving/Air) X

Other fMONITORS X

Groups RELAYS X
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TABLE 1-2

DESIGN INPUT FOR LOS DEPENDENCE

SEISMIC NO

ACOUSTIC NO

MAGNETIC NO

ARFBOUY NO

BREAKWIR NO

PASSIVIR ASSUMED

RADAR (Stationary) YES

RADAR (Moving/Air) YES

IMAGE (Stationary) YES

IMAGE (Moving/Ground) YES

IMAGE (Moving/Air) YES

THERMVEW (Stationary) YES

THERMVEW (Moving/Ground) YES

THERMVEW (Moving/Air) YES
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TABLE 1-3

DESIGN INPUT FOR VALID SENSOR TARGET COMBINATIONS

TARGET CATEGORY

0*

> H 4 Z 0 U< 0 zz

SEISMIC X X X X X X X X X XXX W X X X XX X I

ACOUSTIC X X X X X X X X X XX X X X X X X 2

MAGNETIC X X X: X X X XX X I

ARFBOUY X X X1 X X XX X 1

PASSIVIR X X X X X X X X X X X X I

RADARX XXXX XX X X X .

IMAGE X X X X X X X X X X X X 2

THERMVEW X X X X X X X X X X X X 2

BREAKWIR X X X X XIX X X X X X I

A valid target for a magnetic sensor must have ferrous metal present,
indicated by A '1' in Item 2 in the Force Type Parameter Set Input (Appendix
F - Data Set XIII).

RADARS in SAM-I I are MTI-type thus targets with a nominal velocity less

than half the MTI criterion are not valid targets. (A multiplier of two is used
to account for forward and reverse speed factors that may be played.)

0 - Detects only stationary targets

I - Detects only moving targets

2 - Detects both stationary and moving targets

The entries in these target category are from CUL'i URfand BATTLE
only; other target categcries may be from either BLUE or RED Forc:e
inputs plus CULTURNor BATTLE as appropriate.
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Table 1-5

ADROPI DESIGNER INPUT DATA
(Helicopter)

VELOCITY (M/SEC)

0.25 25-50
AtcC --
ALTITUDE c O "
IABOVE MSL, ALONG CROSS ALONG CRJSS
METERS) TRACK TRACK TRACK jTRACK

0-150 60 20 s0 25

150-300 SO 20 s0 25

"00450 70 20 90 25

450-600 710 20 90 30

60O-750 90 ;0 100 30

750900 95 23 115 30

900-1050 100 25 125 36

10501200 100 25 140 35

1200-1350 100 25 160 40

1350.1500 100 25 175 40

Table 1-6

ADROP2 DESIGNER INPUT DATA
(Fixed Wing)

A/C VELOCITY (M/SEC)

A/0 .1610 150-200 200-250A/C

ALTITUDE " ' o' cr (7 cr
(ABOVE MSL. ALONG CROSS ALONG CROSS ALONG CROSS
METERS) TRACK TRACK TRACK TRACK TRACK TRACK

0-150 100 25 110 30 100 25
150-300 110 25 110 30 110 25

300-450 110 25 120 30 120 30

450-600 120 30 120 30 130 30

6O0-750 120 30 130 35 110 35

750-900 130 30 130 35 ISO 35

900 100 130 36 140 40 150 40

.05-12w 140 35 140 40 ISO 40

1200-13W0 140 35 150 40 ISO 45

136o150 140 35 190 40 160 41
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Table 1-7

DESIGNER INPUTS FOR HYPERBOLIC NAVIGATION SYSTEM
(PRNV1)

PARAMETER
SET 1 2 3 4

SYSTEM
PARAMETERS

STANDARD DEVIATION OF GROUND STATION LOCATION 5
'ERROR (METERS)

."ANDARD DEVIATION OF SYSTEM TIMF DIFFERENCE 5

MEASUREMENT ERROR (MICROSECONODI

X-COORDINATE. SLAVE STATION NUMBER I (METERS) 10.000

Y-COORDINATE, SLAVE STATION NUMBER I (METERS) S.000

X-COORDINATE, SLAVE STATION NUMBER 2 (METERS) 17.000

Y-COORDINATE. SLAVE STATION NUMBER 2 (METERS) 17.250

X-COORDINATE. SLAVE STATION NUMBER 3 (METERS) 28.700

Y-COORDINATE. SLAVE STATION NUMBER 3 IMETERS) S.400
X-COORDINATE. MASTER STATION (METERS) 17.000

Y-COORDINATE. MASTER STATION (METERS) 10.000

NOTE:

1. CODE - (1.2. 3. 4) TO INDICATE TO WHICH VERSION
OF HYPERBOLIC NAVIGATION SYSTEM THIS
PARAMETER SET APPLIES.

2. ADDITIONAL DATA CAN K SUPPLIED FOR PARAMETER

SEll 2.3.4 AS DESIRED.

3. SYSTEM PARAMETERS ARE SCENARIO DEPENDENT.

4. TABLE LOCATED IN @LOCK DATA (JFPLK3)
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Table 1-8

DESIGNER INPUTS FOR RHO THETA NAVIGATION SYSfEM
(PRNV2)

PARAMETER SET

1 2 3 4
SYSTEM
PARAMETFRiA

STANDARD DEVIATION OF GROUND STATION LOCATION 3
ERROR (METERS)

STANDARD DEVIATION OF SYSTEM DIRECTION .035
RESOLUTION ERROR (MILS)

STANDARD DEVIATION OF SYSTEM RANGE-RESOLUTION 30
ERROR IMETERS)

STANDARD DEVIATIUN OF ALTITUDE-RESOLUTION 20
ERROR (METERS)

X-COORDINATE OF GROUND STATION LOCATION IMETERS) 25°000

Y-COORDINATE OF GROUND STATION LOCATION (ME fERS) 10,0•o

ELEVATION ABOVE VAL OF GROUND STATION LOCATION o0
(METERS)

NOTE:

1. CODE , (1.2.3.4) TO INDICATE TO WHICH VERSION
OF RHO THETA NAVIGATION SYSTEM THIS
PARAMETER SET APPLIES.

2. ADDITIONAL DATA CAN BE PREPARED FOR

SETS 2.3.4 AS DESIRED.

3. NAVIGATION SYSTEM PARAMETERS ARE SCENARIO DEPENDENT.

4. TABLE LOCATED IN BLOCK DATA (JFBLK3)

1-10



Table 1-9

DESIGNER INPUTS FOR DOPPLER NAVIGATION SYSTEM
(PRNV3)

PARAMETER
SSET 1 2 3 4SYSBTEM

PARAMETERS

STANDARD DEVIATION OF ERROR IN dEGISTERING S
SYSTEM AT MOVEMENT INITIATION POINT (METERS)

STANDARD DEVIATION OF PLIGHT UPDATING ERROR
(PERCENT/lO0 THAT IS APPLIED TO 'ALTITUDE ABOVE .05
GROUND.)

SYSTEM NOISE BANDWIDTH fI/MICROSECOND) .0027

STANDARr OEVIATION OF ALONG-TRACK SENSOR .00406
ERROR 1, iTEKS).

STANDARD DEVIATION OF ALONG-TRACK COMPUTER .00225
ERROR (METERS)

STANDARD DEVIATION OF CROSS-TRACK SENSOR .00445
ERROR (METERS)

STANDARD DEVIATION OF CROSS-TRACK COMPUTER .00225
ERROR (METERS)

NOTE:

1. CODE - (1, 2,3,4) TO INDICATE TO WHICH VERSION O0
DOPPLER NAVIGATION SYSTEM THIS PARAMETER
SET APPLIES.

2. ADDITIONAL DATA CAN BE SUPPLIED FOR PARAMETER
SETS 2,3.4 AS DESIRED

3. SYSTEM PARAMETERS SCENARIO INDEPENDENT.

4. TABLE LOCATED IN BLOCK DATA (JFBLKsi

Table 1-10

DESIGNER INPUT IS FOR NORMER TYPE NAVIGATION SYSTEM
(PRNV4)

PARAMETERST1 2 3 4

SYSTEM 4
PARAMETER"I3

STANDARD DEVIATION OF THE PARAMETER SET (METERS) 200

NOTE:

1. CODE - (1. 2.3.4) TO INDICATE ID OF PARAMETER SET.

2. ADDITIONAL DATA CAN NE PREPARED FOR SETS 2.3.4

3 SYST EM PARAMETERS ARE SCENARIO INDEPENDENT.

4 TABLE LOCATED IN 9LsWK DATA ijFjLK3)
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Table L-13

FIREBASE WEAPONS IFBWPNIM.N)j

EVID TYPE! I0O-1
2
2=, 152-IS55wn

DESCRIPTION ARTILLERY ARTILLERY

EVII
TYPE

RageBn 052 053
ID (Set
Table I-IQ _________

I (200m,) 041 042
2 (500r.) 041 042

3 (1000m) 042 042
4 (2000m,) 042 042
5 (40000,' 042 04'

6 (7000.,) 042 042
7 ((10,00C'-) 043 043
8 (14,00(v.') 043* 044
9 (1.'~~ 043 0441,

10 24 0001,,4 044
LI(3,O~n) 043 044

12 (50,000m) 043 L4
TIES is MASIMIM RANGEI RIAVG CAN FIRE MU? IF TARGEIT 18 PARINGSN
VOMEPIRIE RAM OGROADSNMDES.DNORE ELDIDWJUALI.EPE? Op
PIR11G AND ND, C? CORIIDEEED RELIRLIEAT Twill ANGO

1. THISRE K 00151111E1172 A FIRING RGAIE 9VfD ThAT CA~lUS
mW~T? JVVMT. AT OR LESU THAN RANGE IEDICATEDU ByRANGE

goI 'a1141 IASAIN-IS) ,b1t greater than, range at previousI
10ii~ " Ram TW OR EVID 07.2AT MRAGIOIN 101THI PIRING WADOR
EVID to on 1100,S 10RU CHARlIE 10N I=U WD6IU CHANGED

2. RANGEM ID VS MAN"E LOCATED IN Talks 1- 14 (12.C11)
& DATA LOCATtD IAt KOCK DATA LDSLKEI

Table 1-14

RANGE BIN LIMITS (RNOBN)

RANGE U,. Sm no i law 3ER .OG IEE .4 1R 1-G T84 EEs 1IEsoIPIGese I !I 7

TI S TAE4.S PROVISDERANGE 105POE lA INTAKEIS I-I 3(VS3fl'T) and t-15 (IdPLT)
EATER ?A&I.E MR"T RANGE ss'!NGef FIRING AND INDIC LOCAlIOR AND IMILC? it POIlNI Raid
ENTERING MAG4 AND * PilE LAWUS RAN=Ei Nf AI? WAGON
INIDICATOIRAG MaIe 0410-

I DATA LOCATED0 IN 11LOCR DATA IJP*.S~i
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TABLE 1-16

WEAPON RAN•,E LIMITATIONS (WRLIM)

C F ROCKETS, MISSILES
MORTAR DIRECT FIREAND

EVENT TYPE IMPACTING IMPACTING RECOILLESS RILES
I_ IMPACTING

EVID
Limit Range (Last Digit 031-035 061-065 081-083
Type Limit Omitted) &

ID _ , , 101-103

Minimum
Range 1 2 00m Om Om

Maximum 2 8,000m 2 1,000m 7,000m
Range

1. Designed to apply to mortars, direct fire weapons, small rockets and
missiles, and recoilless rifles.

2. EVID's are for impact types only.
3. Table located in block data (JFBLK 6).

TABLE 1-17

AIRCRAFT SPEED S T(ACSPD)
LT & LOW-PWD HI-NWD

EVENT TYPE :ED LARGE FIXED WN6 FIXED WNG JET
HELl HELl PROP A/C PROP A/C FGTS

EVID
Speed A/C (Last Digit
Diset Speed ted) 171 172 173 174 175Dist

607. of
Time I 2 5mps 25rps 30mps 45mps 175mps

30% of
Time 2 20mps 2 5nips 40mps 35mps 250mps

10% of
Time 3 50mps 9omps /%)mpg 100mps 130mps

Note: Table located in Block Data (JtBLK6)
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TABLE 1-18

AIRCRAFT ALTITU JA I)1
LT & L LO-PWD HIGH-NlD

EVENT TYPE MED LARGE FIED WNG FIXED WNG JET
HELl HELl PROP A/C PROP A/C FGTS

Altitude A/C EVID
Dist Alt (LaUst Digit 171 172 173 174 175

CID ý'itted)

607 of
Time 1 loom 150m 300m 400m 1500w

307. of
Time 2 700. 800. 500. 600. 700.

107 of
Time 3 15M 25m 30m 50m 25.

1. Table locatod in block data (JFBLK 6)

2. Event type columns must correspond to those in Table 1-17 (ACSPD).

TABLE 1-19

VEHICII SPEED(VS ) :

EVENT TYPE LT WHL MED WUL HVY WHL LT TRX HVY TIRK
VEH < VEH VEH > VEH < VEH4
1 TOM 1-5 TONS 5 TONS 20 TIOS 2Q TOlS

"EVID 181 182 183 184 185
Vehicle (Last DiSgi

Speed Omitted)
IDI

1 3mps 3mps 3mps 3mpe 3Ups

2 0rps 0mpa 6 .pe 'mpg 4mps

3 IOkP@ 16mps 12mps l4mps Upo

1. Randomly select speed from choice@ shown with equal pribabllity.
2. Table located in block data (JYILK 6).

1-17



TABLE 1-20

COSVOf SIZE (CNVC

EVENT TYPE LT WHL MED WL HVY W HL LT TRK HVY TRK
VEH < VEHl VEHl > VEHl < VEJ ~20
1 TON 1-5 TONS 5 TONS 20 TONS TONS

Convoy (Last Digit
Size Npmitted) 181 182 183 184 185

ID 1
1 1 1 1 1 1
2 1 1 1 1 1

3 1 1 2 1 2
4 1 1 2 2 2
5 1 2 3 2 3
6 2 2 3 2 4
7 2 3 4 3 4
8 4 6 4 3 5

1. Randomly select number of vehicles in convoy from Table values with equal
probability.

2. Table located in block data (JFBLK6).

TABLE 1-21

'PACING BET EEN VEHICLES (SPACE)
LT WHL MED WHL HVY WHL LT TRK HVY TRK

EVENT TYPE VEH < VEH VEH > VEH < VEH > 20
ITN 1-5 TONS! 5 TONS 2Q IONS TONSg

Vehicle EVID

Spacing (Last Digit 181 182 183 184 185

SI -\ Omitted)

1 2 0m 25m 2 5m 2 0m 30m

2 30m 40m 35m 30m 50m

3 50m 75m 45m 40m 70m

4 lOOm 15mO 75m 80m 90m

1. Randomly select intervals between vehicles in convoy from, tý,le values
with equal probability.

2. Table located in block data (JFBLK 6).
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JFRLK 3*****************

C*1LOCK DATA USED 11) SET DESIGNER INPUT VALUES FOR THE
C*DETERMINATION OF GROUND TR~UTH POSuITINS

C*
C**

BLOCK DATA
CUOMM0N/MVSNP/ADKPL (10,292) ,AORP2( 10, 3,2) PR'4V (4910) ,PRNVZ(4,71)

x ,PRNV3(497),PRNV4(4),ATMUE(34,5,Z)
DATA ADRPl/2*60.,2*7O.,iiO.,q5.,4*10O.,2*?3U.,?*'DO.,1OO.,I15.,i25.,
L 140.,160.9175.95*20.,8*25.93*30.,2*35.,2*40./
DATA AORP2/1OO.,2*110.,2*1'0.,2*L30.,3*140.,2*110.,2*1?O.,2*L30.,
I 2*L40.,2*150.,i00.,LlO.,120.,130.,140.,150.,150.,160.2*1140.,
2 3*25., 3*30., 4*35*t 4*30., 2*35.,4*40., 2*25., 2*30., "'*35.9
3 2*40., 2*45.f
DATA PfNVdV/5.,3*0,.*5,3*0.,L0000.,3*0.,5UOZ.,3*0.,170O0.,3*0.,
1 17250.,3*O.,28700.93*0.,5400.,3*0OITOO00o,3*0., 10000.93*0./
DATA PRNV2/O.,3.,O.,O.,0..O.035,3*O.,30.,3*0.,20.,3*0.,250)00.,
1 3*0oI0000.93*0.q50.t0.,0./
DATA PRNV3/5.,3*0.,0.05,3*0.0,0.0027,3*0. ,0.00408,3*O.,O.OO??'i,
1 3*0*,QeOO445v3*0.,0.OO225t3*0./
DATA PPNV4/200. .3*0*/
DATA ATMOE/6*0.,74.,2*f~6.i,101.,98.,L07.,10i.,.110.,2*119.,128.,
1 134.9143.,12'8.9137.,141.,l48.,157.,131.,137., 145.,t51.,160.,110.,

3 85.,89.,95.,108.,92., 128.,tQ*0.,9Z.,104.,116.,11P.,tl31.,128.,L40.

5 152.,157. ,164.,L70.,L7B.,181.,0.,10.tL6.,23..31., 42.,49.,56.,

6 64., 73*,7A.,8?.,89o*25f0.,IR.,43e,54.,60.,68.,76.,R4.,69.,qT.,

8190., 195.96*0.,6*0. .4*15. .2*22. 93*30Q. 4*37. t4*44*.92*60. ,3*52.,
92*44.,8*0.,2*22.,44o,2*60.,tR2.967.,3*74.,2*37.,30.,3*44. ,3*37.t
A19f0. ,3*37. .44. ,37. .2*44. ,2*52. ,44., i*52,.44.,5*52. ,4*bO., 56.,
82*12.,0.,2*27.,43.t41.,2*61.t54.,74.,2*68*3.6L.,%d4t.25*o.,2*1li,,
C3*20. ,2?.,3*34,92*41.,4*47..3*S4.,2*61. ~,67,3*6R.,6*0./
END
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C************************JF8LK6******* ***'4**
C**

C*BLOCK DATA U.)Er) TO SET D)ESIGNER IN1PJ[ VALUES USED TO
CsCOMPLETE BATTLE AND CULTURAL SCHEDULE TABLES

Cs
BLOCK DATA

C ANY CHANGES IN TAALFS SHOULD BE CHFCKED SO DIMENSION OF TABLE IS
C NO) EXCEEDED. TABLES HAVE STAN'DARiO FORTRAN INJEX 4OTATION,
C I.E. Xx(1,J).
C EXAMPLE: XCLUAII,J) WHERE 1<aI<uIXCLUA
C 1<aJ<JXCLUA

COMMON/BATTEL/ SCIIDL(14)9 SAFTY(15,4I', ZNOMAS(20,41#
I FOWPN(4913)t RNGBN(12,11, 4PFLr(8913)9
2 WRLIM43,3), ACSPDI(5,4)9 ACALT(5,3)o VSPED(5#419
3 CNVOY(5,@)v SPACE45,5)r FCWPN(5,6t3)9 TMIAX
COM'40N/BB/ ISAFTY, IPIEVT, IWPFLT, JWRLIMv IWRLIMt
I IACSP0,JACSPDIACALIJACALTIVSPEDJVýPE:CICNVOYISPACE,
2 IFCWPN91MSEVTIl4MSS#NDAYS
COMMON/EXCLUD/IXCLUA, JXCLUA, XCLUA(20, 15)
COMMON/SUBCUL/PSPED11594), CACAL(5,41', SCHAR12O.12),
X CEV0RA'!209419 ANSPD(4,4)
CCMMON/PAR/ IRCEVI, IPCEVT, ISCI4AR, IPSPED, ICACAL,
X ICEVD* ISNFOX, ISNFDY, IANSPD, *NLMX
DAJA ISAFTY/5/, IWPFLT/6/,JWRLIM/3/,IWRLIM/?/,
IIACSPD/2/,JACSPD/4/,IACALT/Z/,JACALr/3/,IVSPED/2/,JVSPED/4/,
2ICNVOY/2/, ISPACE/ZI, IFCWPN/5/,INMSSj'i6/
DATA FCWPN/ 31.t 32., 52., 53., 121.,

2 60., 60., 60., 60., 0.,
3 120..t 120., 120., 120., 0.,

5 0.t 0.. Lot lot 0.,
6 0., 0., 0., 0., 0.,
7 4.t 3., 3., 3o, 1.9
8 30.,t 30., 30.w 30., 0..9
9 60., 60., 60., 60., 0.,
A 2., 3., 6., 6., 1.,
B 0., 0.t 0., 0., 0.,
C 0., 0., 0., 0., 0..
0 8., 5., 5., S., I.,

F 15., 15., 15., 15.) 0.,
G 3.v 1., 6., 2., lot
H 0., 0., 0.. 0., 0.0/
DATA FOWPN/52et53.,0.,0.,
1 41.942.,0.,0*
2 41*942.,0*90*,
3 42*,42.t0*,0.,
4 42. 942. 90s.v0. v
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5 4Z.,42.,0.,0o,

7 43.,43*90.,0.,
8 43.944.90o.,0.
9 43.t44.,0.,0.,
A 43.,44@,0.,0.,

043., 44., 0. , 0.
C 43.944.,0*,0o/
DATA RNGB'41200.,500.,1000.,2000.,4000.,7000.,10000.,14000.,18000.,
1 24000.,t3OO00.t5OO00o/
DATA WRLIMI 31.932.,0.,lO.,00.,0.,t~o2600.,5600.,0.I
DATA ACSPD/ 1711., 1721., 0., 0., 0.,
1 25., 25., 0., 0., 0.,

F2 20., 25., 0.,9 0., 0.,
3 50., 90., O 0. 0., 0.1
DATA ACALTIIO.10*'()0., 0., 0., 0ut
1 700.,7000, 0., 0., 0.,
2 15., 25., 0., 0., 0.1
DATA SAFTYI 311.,321 .,521. ,531o, 1211., 10*0.,
1 20o, 30., 30., 50., 10.t10*0.,
2 200.,410*9180*9350.9 50.,10*0.,
3 250.t510.,220.t430., 50o,10*0*/
DATA VSPED/tRlo,182.93*0.t
1 3., 3*,3*0.,
2 *10., l0.93*0*9
3 20., 20,t3*0*/
DATA CNVOYI18Lot182., 3*0.,
1 lot to, 3*0.,
2 2., 2., 3*0.,
3 4., 3., 3*0.,
4 lot lot 3*0.,
5 2.,9 2., 3*0.,9
6 4e, 4a, 3*0.,
7 to, 1.lo 3*0.,
8 2., 2., 3*0./
DATA SPACE/18totIO2.,3*0.,
1 20.,9 30o ir3*0.,9
2 30o, 409,3*0ev
3 50., 50.93*0*9
4 100.9100.93*0./
DATA ZNOMAS/21.,22.,3L.93Z.,4l.,42.,43.,44.952.,53.,12t.1.,3Z.,
I 171.,172.,18t.9182.94*0.9
2 3*.'0,.209Z*.t0,3*.20,.30,.10,.30,.20,2*.309.4094*0.,
3 3*.309.40,2*.30930.409 .50,.30,.50,.40t2*.50*.60,4*0.9
4 2000.t
DATA ISCHARI 2IIPSPEDI2IICACAL/2/1ICEVUI2IIANSPDI/l
DATA SCHARIIZ.,42.,18*0.,.5,.5,18*0.,.75,.75,18*0., 1.,1.,18*0.

2 t8*O.,0.S,1.0,1S*0.,0.S,1.0,18*0.,0.4,1.0,18*0./
DATA PSPEDI61.,72.,13*0.,3.92.,13*0.,6.,5.,13*0.,9.,10., 13*0./
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17.00.02 ,i,0i 1'- , 200. ,10.,40 0 e# ,veO80

5AT CFV,00.,'j3.,3. ,2.,.O1.,3U.3O.. 80t*Otl*s2*o
DAT A?'i.,22.,'.,)5. ,30..093.,0.,5030909*.
7 '.T30 .PL114.9212. v08. tC6. .O., 4490..,.

3 25. ,37.,14. 009. P28OO2. 9000. 00.,

A 25.t,30.rl4., 12*v08.,C*t37. 90.v..

C 25.,37.914.,9. ,928*53.90.,0.9
o 25.,37.,14.9.19.92?8.937.90.9009

I END
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TABLE 1, A9

TARGET MAGNETIC DESCRIPTION

"ITGTTPI I, YSTNG I or I ITGTTP KSTRNG I1.2.3.4

NI

1p1nIg 5.0 5.0 7.0 7.0 3Q.0 I0.0 70. 150. 30L 300.__

POLIN20.0 20.0 23.0 25.0 240.0 40.0 300. I000. 3000. 3000.

TARLy 40. 15. 30. 60. 75. 40. 500. 800. I000i . I000.h..

ZOrABL =5 15 1.5 5 1.5 .5 2.0 2.0 2, 2.0
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TABLE 1-32
ACOUSTIC DESIGNER DATA

ACOUTG ACOUBK

DBSUUF (db) FANTBL (db) FFAON
Soft -3.0 Time
Hard 0.0 3am-9am 40 .2
Gravel 6.0 9&m-3pm 27 .4

TH (db) 9pm-9pm .5

Soft -3.0
Hard 0.0Gravel1 3.0 FCULT

Remote .5

FOLTBL (db/met.er) Rural .3

Dense .05 Urban .2

Medi•n .1 FBATL
Open .15 Low .7
* Medium .5

TROORG (db) digh .5
Sgl Fl -3.0 High .2
Dbl Fl 0.0
Opn 3.0

BOTORG (db)
Sgl Fl 1.0
Dbl Fl 2.0
Opn .2
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TABLE 1-35

ADDITIONAL DESIGNER DATA

ARFTG: SAMPTM = 2 Seconds

BMCWIR: rUT 1 I 2 3 4 15 6 7 8
Iscov 0.5 0.2 0.2 0.2 0.1 0.1 0.1 0.71 0.0

COMI40N SENVAR DATA USED BY

CONSTA 1.0 volt ACOUTG
TDZL2A 40 seconds ACOUTG
BIASAC .2 volts ACOUTG
BWACOU 500. hertz ACOUTG

CONSTS 1.0 volt SEISTG
TDEL2S 40 seconds SEISTG
BIASSI .2 volts SEISTG
BWSEIS 100. hertz SEISTG

PHIAZ .01745 radians PIRTG
PHIEL .05236 radians PIRTG
DIAM 10 mnilimeters PIRIG
BWPIR 100. hertz PIRTG
DEVXMGN .9 PIRTG

xmmIDv .9 THERML
BANDTH 260? hertz THERML
ANSP 10 watts THERML

OPT~O .8 IMAGE

THRESH .5 x 10-7 PIRTG
DEIAZ .0349 radians PIRTG
TIMKX 3.0 seconds PIRTG
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