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ABSTRACT

The Lunar Communications (LUNCOM) Program simulates a communication
link between two '"close" points on a two-dimensional, geometrically and
electromagnetically continuous lunar terrain. Four basic terrain profiles
may be simulated. These are: exponential hill and valley, Nth degree
grade, and terrain wave. The output of the LUNCOM Program 1s an
attenuation function which may be printed or output on a plot tape for
use with the TRWPLT General Plot Program.

The LUNCOM Program is written in FORTRAN V for use on the UNIVAC 1108
EXEC II computing system.
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1. INTRODUCTION

The main program, LUNCOM, and the individual subroutines are discussed

in separate sections. Each section contains the applicable information for
the following:

a)

b)
c)
d)
e)

£)

g)

h)

1)

Identification (The main program identification data are
applicable to each of the subroutines.)

Deck identification

Purpose

Storage (not including named COMMON storage)
Library usage

Subroutine usage (refer to Table 1.1 for subroutine
cross reference)

Named COMMON usage (refer to Table 1.2 for named
COMMON cross reference)

Arguments

Flowchart
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2, MAIN PROGRAM, LUNCOM

IDENTIFICATION
Program Number: HV016A
Title: LUNCOM
Programming Language: FORTRAN V
Machine: UNIVAC 1108 (EXEC II)
DECK IDENTIFICATION
LSD

PURPOSE

This routine serves as the overall driver, handling general input
and output for the LUNCOM Program,

DESCRIPTION

Each data case 1s read in and interrogated., A header page is printed
out with the input options for each data case. Certain standard program
initialization is performed, and control 1s then transferred to the routine
which performs the actual LUNCOM calculations., Upon completion of all

data cases, a summary page is printed out.

STORAGE

This routine requires 13668 locations,
LIBRARY USAGE

ALOG10
ATAN2
CABS
CSQRT
FSBSFL
QQUFOF
SQRT

SUBROUTINE USAGE

ATTEN
F

2-1



NAMED COMMON USAGE

ANTCOM
DATA
INCRMT
MISL
TERAIN

2=2



FLOWCHART

PROGRAM
INITIALIZATION | QQUFOF

READ ONE
DATA CASE

(" READ COMMENT/
DESCRIPTION
CARDS

PRINT CASE
HEADER PAGE

DATA CASE
INITIALIZATION

READ
INITIAL
ATTENUATION:
FUNCTION
FROM TAPE

COMPUTE
ATTENUATION
FUNCTION

PRINT SUMMARY
PAGE IF DATA
CASES EXHAUSTED

FSBSFL
ATTEN

|

PRINT QUTPUT

-..__.../

GENERATE
PLOT
TAPE




3. SUBROUTINE ATTEN
DECK IDENTIFICATION
ATTEN

PURPOSE

This routine computes the attneuation function, W, for the

Lunar Communications (LUNCOM) Program,
STORAGE
This routine requires 2428 locations,
LIBRARY USAGE
CEXP
SUBROUTINE USAGE
c
NAMED COMMON USAGE
ANTCOM
DATA

INCRMT
TERAIN
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4, SUBROUTINE BLOCK

DECK IDENTIFICATION

BLOCK
PURPOSE

This 1s a BLOCK data subroutine for the LUNCOM Program.
NAMED COMMON USAGE

ANTCOM

MISL
TERAIN



5. SUBROUTINE C

DECK IDENTIFICATION
c
PURPOSE

This routine computes the integral coefficients, C(I,J), for
the Lunar Communications (LUNCOM) Program,

STORAGE

This routine requires 756_ locations,

8
SUBROUTINE USAGE

K
NAMED COMMON USAGE

INCRMT

ARGUMENTS



FLOWCHART

Cle, ) =

f (1- ) K(eax,s)ds, j=0

(J +1) Ax
+
.[ij

= 1) Ax] K (£8x, s) ds
x

(1+] - o ) K (28x,5) d5, 0<] <2

= uax] K (tax,s) ds, j=1

-/'LAx [
L (4 -1) &x Bx

|

RETURN



6, SUBROUTINE F

DECK IDENTIFICATION
F
PURPOSE

This function subroutine computes the terrain function, F, for

the Lunar Communications (LUNCOM) Program,
STORAGE

This subroutine requires 1538 locations,
LIBRARY USAGE

EXP
SIN

NAMED COMMON USAGE
TERAIN

ARGUMENTS

X Distance from the transmitting source

6-1
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7. SUBROUTINE FPRIME

DECK IDENTIFICATION
FPRIME

PURPOSE

This function subroutine computes the derivative of the terrain

function for the Lunar Communications (LUNCOM) Program,
STORAGE

This routine requires 1518 locations
LIBRARY USAGE

EXP
COS

NAMED COMMON USAGE
TERAIN

ARGUMENTS

X Distance from the transmitting source



FLOWCHART

TERAIN = ?

|

O +s°x“)

f'(x) =-2hS' (x - xo)

2
-e_st x - xo)

F(x) = 208, (x - )
oS, b= )2

f(x)=h wecos wx




8., SUBROUTINE K

DECK IDENTIFICATION
K

PURPOSE

This complex function subroutine computes the Kermel, K(x,s),

for the Lunar Communications (LUNCOM) Program.
STORAGE

This routine requires 1748 locations,
LIBRARY USAGE

CEXP
SQRT

SUBROUTINE USAGE

F
FPRIME

NAMED COMMON USAGE
DATA

ARGUMENTS

W
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PROGRAM COMPILATION
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