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FOREWORD

This documentatio& effort was supported by the United States Army
Missile Command under Contract No. DAAHO1-73-C-1150, titled "TACOY 11

Model Documentation.'

The documentation is a nine-part, three-volume report. Volume 1 is
the EXECUTIVE SUMMARY, Volumes itA, B, C, and D are the PROGRAMMER/AKALYST
MANUALS for FRAGI, FRAG2, FRAG3, and TERAIN, PMAP and SPRTEV, respectively.
Volumes I11A, B, C, and D are the USER/PLANNER MANUALS for FRAG!, FRAGZ2,
FRAG3, and TERAIN, PMAP and SPRTEV, respectively.

As an ald to the user, a sumewhat different form of paragraph and
page numbe ring scheme has been incorporated in this documentation. Each
chapter title is the name of that portion of TACOS being discussed. There
is one exception to this rule: the first chapter of each of Volumes ||
and 111l is a general overview of the TACOS operation. |t is titled '"Chapter
TAC0S.'" The headings within each chapter are of a modified numerical
schzme. Except in a few places, the numbering is held to four levels. Ffor
each volume, the level designation and accompanying heading nawe typography

is:
CHAPTER (ALL CAPS)
SECTION (ALL CAPS)
Paragraph (Initial Caps and Underline)

Subparagraph (Initial Caps)

TAC0S.1.2.3.

fllustrations and figures are numbered consecutively within each section.
The chapter and section number are an integral part of the numbering scheme
(i.e., Figures FIA.1-1, FIA.1-2, etc.). Page numbering uses essentially
the same scheme used for heading designatiors, however, only three levels
are used. The level indicated in the page number corresponds to the major

chapter division level on a page. An example would be:
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e 2 N T RE L s

F3c.1.2-1, 2, 3 ... n.

The user needs simply to locate the section of interest in the Table of
Contents: he can then turn directly to the appropriate page. A variation
on this methodology is used in the documentation for individual programs.
The program name being documented or flowcharted is imbedded in the

pagination .:heme at the third level. In the documentation portion, pages

are numbered consecutively with letters of the alphabet i.e.,
FIA. L. MAIN-A, B, C ...

in the flowchart portion, pages are numbered consecutively with numbers
corresponding to the flowchart page i.e.,

FIA.4.MAIN-1, 2, 3 ...

This numbering scheme is somewhat nonstandard, but it is designed to afford
the reader maximum ease of use,

Principal contributers to this work include: D. E. Edgemon, J. N.

Gant, D. R. Jackson, J. S. Nowicki, J. J. Sikora, L. H. Skinner, and

R. J. Upham. Project leadership was by R. L. Katz under the directorship
of 0. V. Fedoroff.
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CHAPTER: PMAP

PM/.? PROGRAMMER/ANALYST GUIDE

P MODULE STRUCTURE

The structure of the PMAP module is defined by specifying
the functional flow, a detailed narrative description of each submodel
contained in PMAP, a description of inputs required and outputs generated
by PMAP and the subroutine call sequence.

P.1.1 Functional Flow

Figure P.1-1 illustrates the overall functional flow of
moduie PMAP. As shown, PMAP reads the input control cards, checks the site
data as the sites are input, plots a site map, checks the path data as the
paths are input and plots the input paths.

P.1.2 Overlay Structure

PMAP is not overlaid.

P.1.3 Subrcutine Call Sequence

The PMAP subroutine tree is diagrammed in Figure P.1-2. The sub-
routine call sequencc is indicated in Figure P.1-3. The name of each called sub-
routine is indicxted in the upper left-hand corner of each box. 'Nesting'' of sub-
routine calis is indicated by the nesting of boxes. This figure shows all calls
which may be made in the course of a run, This does not include calls to ERR which
is called only when an error is detected. Also, the diagram does not include cails

to any system supplied utility routines.

P.1.4 PMAP Detailed Narrative Description

The objective of this detalled narrative description is to
provice a brief, narrative, non-mathematical, synopsis of each submodel
in the subject module. Additionaliy a secquary objective is to provide
some correlation of submodels wi.nin this nodule and soms other modules
where cluse correlatinn exiats. A %lnlnunnl:by*%lnlrurnl desci fptlon of
the code contained in each subroutine may be\{ound in the subroutine docu-

mentation and sssociated flow charts in Paragreph P&,
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L LHTER )
PMAP N\ J

e o o Pl

MAIN
SETORG
(ENTRY TO CPURT)
len
MYC
Y
HVC i
; |
CLN ;;
HYC
SETERG
(ENTRY TU C@3RT)
cLn ¥
MVC
MVC
CLN v
¢

e W PR

A

[l

-z

CONTINUED

Figure P.1-3. P1AP Subroutine Call Sequence
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. . r
% |

T CITN

(ENTRY TO C#PRT) SEE BLOCK 2

TRUE

ZTER?

ot eI e v o e e W mer

FALSE

- ELEV !
; @NEPT SEE BLOCK |
R i

( @NEPT SEE BLOCK )
: , BMEPT SEE BLOCK |
s !

i PNEPT SEE BLOCK

i-—«n—i.-o-

CVNB
(ENTRY TO C@@RT)

m
o
(=]
o

TRUE " ZngpLT

&.,.

FALSE

SBRTR SZE BLOCK 4

T

SPRTR SEE BLOCK &

v

MAP SEE BLUCK 5

{

Figure P.1-3. PMAP Subroutine Call Sequence (Continued)
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b

STRK_(ENTRY TO STPNT)

TRUE NBPLT?

FALSE
y

SPRTR SEE BLOCK 4

s ‘ .

SPRTR SEE BLOCK 4

23 ‘
2

iy Mv
3 v

MAP SEE BLOCK 5

(]

RS A bRty

oy

CITN (ENTRY TO C@@RT) SEE BLOCK 3

CVN3
ENTRY TO CHPRT j

2BCD

-

T et = lah et et gt
SRR A S G S AT

Xy
m

B PACK -
. STPNT ..
N: i

.

EBCD

3 f ’.

B 4

“ §
[

3 MvC

4 v i
3 . .

; Figure P,1-3, PMAP Subroutine (all Sequence (Continued)
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=y
t z
i 4, )
; TIOANG
A XTRK
A ; (ENTRY 10 TTRK) 4
AN { ) YTRK
g (ENTRY TO TTRR}
'f i ! SETBPT
: 3
p 1
£ ZTRK
E (ENTRY TO TTRK)
2 | e
e L sereet |
E
v
=] TIRK
‘S SETBPT
L
2
ped ¢ "
~ *
x TTRK
E: . SLIBPT
'R
:.“ p
g -
n
4 XTAK
&, . (ENTRY TO ITRK)
E - SETBPT
- )‘
; ig
3 YTRK
(ENTRY TU TTRK)
. SETBPT
-
o ZTRK
£ . (ENTRY TO TTRK)
= SETBPT
|
3 I 4
| j
s
¥z ¢ .
F T
VE
3 é Figure P,1-3, PMAP Subroutine Call Sequence (Continued)
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v

CITA
(ENTRY TO C@@RT)

SEE BLOCK 3

y

SEARCH

Figure P,1-3, PMAP Subroutine Call Sequence (Continued)
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o B L KN RS SR
Slopsmicy
3
. e

i. NCPT v

CITA
(ENTRY TO C@@RT) SEE BLOCK 3

1
CITN

(ENTRY TO C@PRT) SEE BLUCK 2

]

BLOCK 1

[ LS

P e,

Figure P.1-3. PMAF Subroutine Call Sequence (Continued)
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CITN
(ENTRY TO C@PRT)
CLN v
MG
AvC

CLN 'l

BLOCK 2

CITA
(ENTRY TO C@ORT)

CNL
(ENTRY TO CLN)

Y _

CHL
(ENTEY TO £t W)

v

MVC

v

EBCD
Y

BLOCK 3

Figure P.1-3, PMAP Subroutine Call Sequence (Continued)
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SERTR ‘

' MINN
[(ENTRY TC MAXN)

: Y
MAXN
| 1
! MINN

(ENTRY TO MAXN)

R

BLOCK 4

Figure P,i-3, PMAP Subroutine Call Sequence {Centipued)
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LABEL v

CHL
(ENTRY TO CLN)

!

EBCD

3

x
<
Py

¢

= 4
<
(ge}
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o

S 4SS

X

LABEL

lg—1a—

CNL
(ENTRY TO CLN)

v

EBCD

S

x

e

= 4

4
4 S R4S
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Figure P.1-3. PMAP Subroutine Call Seguence (Conciuded)
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P.1.L Sequence of Operatior

b As shcwn by Figure P.1-1 (PMAP Functional Flow), the sequence
of operation is basically to read the input systems and site cards, perform
the specified site data checks and site plotting, read the input path data,
perform the suecified path checks and piot the paths, and determine site/
path es~sjageability.

P.1.4.2 Terrain Data Base

PMAP utilizec the identical real-world terrain data base as
does FRAGIA and FRAGIB. This data base is used to check for terrain avail-
ability at the site locations and path points and to chezk the input site

altitudes.
P.1.4.3 Site Data Checking

As the SITE cards are input to PMAP, they are checked for

Rifaladaloinds . o

redundancies, such as duplicate site cards, sites with duplicate names
and sites with identical locations. |f requested, each site is also checked
for terrain data related errors. Anomalies are entered in the site

E description table.
! P.1.44 Path Data Checking

As the path data are read, each paih is checked to determine

if it contains an unusuaily long path leg and each turning point is checked
for an excessive turn angle. Anomalies are entered in the path description
table.

P.1.4.5 Targeted Path ldentification

PMAP identifies paths which are targeted against specific
sites by matching analyst cpecified path point identifiers with site identi-
fiers. Tlargeted path points are identified in the path description “able.

P.i-13
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P.1.4.5 Path Engageability identitication

For each site, PMAP determines the paths which pass within

e e

the site range of interest. These paths are considered engageable by this

site ano are entered for that site in the site engageability table.

o -

P.1.5.6 Hap FPiotting

A PMAP plot consists of printing the site identifiers at
the site locations and the path point sequence numbers at the point iccations

on a UTM grid. One plot is printed for &l' ¢ne site locations and one plot
for each of the input paths.

P.2 INPUT RECORD FORMATS
P.2.1 Digitized Terrain Data Tape

b - 2l

The digitized terrain data tape utilized t, PMAP has the
identical format as the terrain data tape utilized by FRAGIA. Fo- the

detailed tape format sze F1A.Z2, Volume Il A FRAG! Prcgrammer/Analyst Manual.

£.2.2 Control Cards

in order to perfcrm the nreliminary data checks and plot
the site and path maps, PMAP expects the following parameter types:

o Terrain file specification
« Control logicals
{ e Systems data

® Site specifications

® Path specifications

A more detailed explanation of the zard type inputs is found
in Volume 111 D TERRAIN, PMAP, SHRTEV User/Planner Marual, Paragrapa P.2.

P.3 MATHEMAT ICAL/LOS!ICAL STRUCTURE

PMAP utilizes the following five submodels: Site Data Check-

ing, Path Data Checking, Targeted Path Identification, Path Engageability
Identification, and Map Plotting.

P‘Z"l l‘o}(
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3 P.3.1 Site Data Checking
F

P.3.1.1 Purpose;

YT

This submodel identifies probable errors in site specifica-

tion.
4 P.3.1.2 Aigorithm/Function Definition:
i Checks are performed on a card by card basis.
% P.3.1.3 Rationale for Derivation:

As each SITE card is read, the terrain data directory is
i accessed to determine if the terrain file cuntains the grid square con-

taining the site location. If terrain data are available for this site

location, the terrain C3i. are used to interpolate for the terrain elevation

# at the site location. If terrain is not available at the site location

or the site altitude specified is less than the terrain elevation, an

informative message is printed in the site description table.

The site elevation is determined by bilinear interpolation
of the four closest terrain data sample points.
Tows:

4o iy

The procedure is as fol-

1

b 3
(x, .Yz) (xz,vz)

_f

————S1TE LOCATION
XREMARATE /
e r——— (XS,YS)

?

YREM*RATE
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X =RATE X, }

Y =RATE: |7 ]

S
' RATE
X,=RATE + X,
Y,=RATE + Y,
XREM= {x - ig__ /RATE
> RATE
YREM-: %Y - Y /RATE
s RATE
He H3
n/ 7
HL 4 R //
/ /
/ | x1Y2 H / 4
2
My, i A '
I Vd ¢ XY
, 2¥2
/
Xy,
/
Vi

- Hl)fYREH + H‘

- HZ)*YREM + Hz

- HL)*YREH + HL

Where: RATE is the lateral data rate
[K] is “'the integer part cf K"

P.3-2
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A card:-by card check is then performed to determine if a.
site card has been previously processed whose site identifier; location,
or both.identifier and location are idéntical with the card under .consldera-
tion. If .any .of these duplications are detected, an "error'* message i$
printed iA: the site description table.

P.31LE ‘Parameter Definitions: None
P.3.1.5 Assumptions and Rationale: ‘None
P.3.1.6. Data Edit Requirements and Manual :Procédures: None
P.3.2 Path DataChecking
P.3.2.1 Purpose:
This. submode] dentifies probablé érrors in path specifica=
tion.
P.3.2.2 Algorithm/Function Definition
Checks are performed on a card by card basis.

P:3,2:3. Rationale. for Derivation

As each 'PRINT' card ‘is. read, the two letter grid square.
designator for the point location ‘is matched against the valid designators
from-the terrain file directory tq,determlné,if~fﬁ!s point lies on avsil-
able terrain. Upon entry -of the second and ail succeeding cards, the
leg length of the preceding leg is calculated and:this length check-
ed. to determine If it Is longer than the maximum specified. Upon:entry of
the third and all succeeding points; the path turn angle Is tested to

determine if ‘the maximm tyrn angle for the previously. input peint has

exceeded. the maximum-expected turn angle. The test for maximum turn angle
is developed as follows:

P.3-3 47<
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3
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; N ¢ |
3 :
< .
2 2y - 2
AT O =X )T (=)
2. %32 -v)?
8 = (x“, +1 x') + (Y| + 1 Yl) . ;
2 - 2 . - 2 ‘
=X, 4 Xpp)” (ngw AR v
12 2 r 2 ~*
C =A"+ 8" + 2, %AxB*(0Sa
Where a = Maximum turning angle -
. The maximum turring rate is exceeded if t
¢ > 2 . o
.
) As the path is entered, the path points’ easting, northing, i
altitude and checkpoint code are stored for iater use as shown in Figure ;
Po3-'o i -

5
i

:
4 1
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TRACK 1
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/- BLOCK POINTER FOR TRACK 1

RFL.CK POINTER FOR TRACK 2
/ 8LOCK POINTER FOR TRACK 6
021 /404

([@a /)
2
3
®
( .
[ ]
* RACK 1 P
®
\_ 84
85 TIME
85| EASTING | ALY
87| NORTHING | mC
8 TIME
83] EASTING ALT
90] NORTHING MC
®
[ ]
®
18 TIME
18]  EASTING ALT
120] NORTHING | wmc
121 TIME
122{ EASTING ALT
123] NORTHING MC
]
®
®
3000

Figure P,3-1

Path Point Storage
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_ P.3.2.4 Parameter Definitions: None
% P.3.2.5 Assumptions and Limitations: None
P.3.2.6 Data Edit Requirements and Manual Procedures: None
; P.3.3 Targeted Path ldentification
E P.3.3.1 Purpose

This identifies explicitly the path points which are target-

ed for a specified site.
P.3.3.2 Algorithm/Function Definition

A path is considered to be targeted for a site if an input

path point location is within 25 meters ground range c¢f that site location.
P.3.3.3 Rationale for Derivations

As each path point is read, the pcint identifiers are compared

' with each of the site identifiers to determine if this pcint is a candidate for
targeting against any of the stored sites. If a match is determined, the

range from that site to the path point is calculated. This range is then

tested and if it is less than 25 meters, this path is targeted against this

site.

P.3.3.4 Parameter Definitions: None

P.3.3.5 Assumptions and Rationale: None

P.3.3.6 Data Edit Requirements and Manual Procedures:

If a path point is to be considerad for targeting, its

identifier must match the site identifier under consideration.

P.3.4 Path Engageability ldvnlifiullinn_

P.3.4,1 Purpose

This submodel determines which paths intersect each site

engagement volume.

P.3-6 20<
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P.3.4.2 Algorithm/Functlon Definltions

Whenever a vehicle passes within a site's range of interest,
it is considered engageable.

P.3.4.3 Rationale for Derivation

For each site/path combination, the vehicle path is checked,
path leg by path leg, to determine if this path leg intersects this site's
engagement volume. Each path leg is tested utilizing the rationa'e developed
3 in Figure P.3-2, First, the square of the distance between the path leg
end points (82), the square of the range from the site to path point i (Cz)
and the square of the range from the site to the path point i+l (Az) are
calculated by summing the squares of the differential easting, northing and
altitudes, The cosine of the angle y is then determined by the law of cosines.
The side B' of triangle A, B', R' is then determined as shown. If it is then

determined that R' is less than the range of interest, the path intersects
this site's engagement volume.

P.3.4.4 Parameter Definitions:
P.3.4.4.1 Range of interest
That range within which it is possible for an alr defense
site to detect an airborne vehicle.
P.3.4.4.1.1 Source: System Description
P.3.b4.4.1.2 Representative Values:
35000, 78000 meters.
P.3.4.4.1.3 Ranges:

1000,000 meters

P.3.4.5 Assumptions and Rationale: None
P.3.4,6 Data Cdit Requlrements and Manual Procedures: None
P.3-7 A B
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PATH POINT i + 1
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PATH FOINT :

THIS PLANE PASSES THROUGH
THE SITE LOCATION AND POINTS
i ANDi+1

wsy = (A2+82 _cdpz e e

R’ = Asin v

PATH ENGAGEABLE IF R! < R

Fiqure P,3~1.
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a P.3.5 Map Plotting
P.3.5.1 Purpose:

YT Y,

Provide graphica) displays of site locations and vehicle
paths,

; P.3.5.2 Algorithm/Function Definitions:

PHMAP plots consists of printing the site identifiers at the
site locations and the path polint sequence numbers at the point locations
on & UTM grid,

f.3.5.3 Rationale for Derivation:

Once the points to be olotted, either site locations or path
3 points, have been determined, the plot aigorithm begins by first sorting the
points and restoring them in the order of descending northing. Next, the
northern-most, southern~-most and western-most points are determined. The
map plotting algorithm then uses the northern-most point to set the map
northern boundary, the w~estern-most point to set the weastern boundary and
the southern most-point to set the southern boundary. The width of the
strips to be plotted is then determined from the plot scale and page width.

The easting of the eastern boundary of the first strip to be plotted is then
dete.mined by subtracting the strip width from the easting of the western
boundary. This north-south strip is then printed, line by line, with the
UTM grid and point identifiers printed as required. If all the points
under consideration did not lie on this strip, the algorithm movas one
strip east and prints the next north-south strip. This process continues

until ail the poincs under ccnsideration have been plotted.

P.3.5.4 Parameter Definitions: None

P.3.5.5 Assumptions and Rationale: None

P.3.5 6 Data Edit Requirements and itanual Procedures: None
P.3-9 T 23«
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P4 PROGRAM LOGIC

P4} Chapter Arrangement

The following chapter presents detailed program information
abcut the routines which comprise PHAF.
The routines are presented in alphabetical order arranged

in two parts. For each routine the first part consists of a 13 point

documentation and the sccond part consists of an annotated logic flow-
chart.

B.4,2 Fiowchart Conventions

0ff-page connectors are of two types: (1) to following
page and, {2) to another page. A Type ! connector occurs only at the end
of a page and contains the number of the page to whick it is connected.
The same number sppears in a connector box at the top of its associated
page. The Type 2 connector consists of two boxes. The upper box con-
tains the page numbar to which the connector points. The lower box
contains the aiphanumeric designator, on that page, to which the con-
ror exsample, on Page 2 of subroutine TPDD in S@RIEV,
This means that this con-
Additionally,

nector points,
appears an off-page connector labeled‘%'.
ngctor points to a connector labeled Al which is on Page 3.
the ! indicates it is the first connector referenced. Halfway dowr Page

3 is another connector labeled A2. These connectors are labeled Al

through A3, Bl through B9, etc. Additionally, each Type 2 on-page connec-
tor is accompanied by a label of the page (or pages) number that references
this connector. CLonnections between the first and last statements of a

PO loop are indicated by a dashed line. |If these statements are on

separate pages, the Jdashed iins from the firs{ statement terminates with

P.4-) .-
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a pointer to the appropriated page, The dashed line for the last state-
ment on the other page terminates with a pointer back to the originating
page.

Each FORTRAN statement number appears to the upper left
of its appropriate logic flow box.

The subroutines comprising PMAP are:

ABSCER MAXN SPRTR
CLN MVC STPNT
CO@RT MYTIME THYME
CVNBM GNEPT TTPRNG
EBCD PACK TTRK
ELEV PMAP ZCKPTI
£8R BAW
JTRK SEARCH
LABEL SETBPT
MAIN
MAP

P.b-2 e
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l. NAME: ABSCHR

2. TYPE OF PROGRAM: SUBROUTINE, LOGICAL

3. LANGUAGE: FORTRAN EXTENDED

L. PURPOSE: Fill the print buffer with the abscicsa coordinate
characters to be printed.

. v —— , T, e T Y ST T Ty Wf'ﬂ"ﬂd

5. ASSUMPTIONS AND LIMITATIONS: The number of labeis must fit on

the page a* the selected scale factor.

6. ERROR RETURNS: A call ERR and a RETURN Al will be executed if

the following errors are detected:

A. The abscissz coordinate values exceed 132 spaces at the

specified spacing.
3 B. An illegal grid letter was returned by CNL.
7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:

CALL ABSCOR(ISTART, 1SPC, N), RETURNS (A1)

ISTART - iInteger, the starting position for the abscissa coordinates
1 in the print array.

ISFC - The number of blanks between coordinate labels.
N - Number of labels to be printed across the page.

1 Al - Exit taken if one of the conditions listed under 6 (above)
occurs.

8. PROGRAM CALLING THIS FROGRAM: MAP
9. COMMON VAR!ARLES USED:
A. ZIC@RD - DELTA, ESTEDG, I@RBUF,k WSTEDG

8. ZZICTVi - X@RG

P.4,ABSC@R-A
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§0. COMMON VARIABLES TO BE SET:

A. ZZCPRD - DELTA, ESTEDG, WSTEDG,
B. 2ZCV1 - XPRG

VT SRR T T TR mewm“
-
v

3

h

11. COMMON VARIABLES CHANGED:

Koty

A. ZZC@RD - I@RBUF
12. PROGRAMS USED AND DESCRIPTION OF L!NKAGES:

A. SUBROUTINES

LAl b T, N N

(1) CALL ERR (NAME, LAST, NSTAT) - Prints an error message

indicating name of subroutine and statement number

b poud p L

where error occurred.

NAME - Name of subroutine where error was detected.

T ATV

LAST - End address of the storage area to be dumped from

. subrouvine NAME.

Lok L

NSTAT - Statement number in subroutine NAME where error

occurred,

Loas g iras e et b

(2) CALL LABEL (M, X, X@RG, !D), RETURNS (A1)

s abu

M - Character, cortain: the one letter, three digit

grid 'abel for the line X.

Log gtk £ 1)

X - Relative easting (1D=E) or northing (10=N) for
which the UTM grid letter is desired.

X@RG - Displacement (meters) of the origin from the UTM
reference point (AA).

1D - Character, E indicates easting of strip is desired

N indicates northing of line is desired.

Ai - Control is transferred te this statement when an

illegal grid tetter is detected by CLN.

P.4.ABSCAR-B -
PAPAS
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13.

(3) CALL MVC (ICNT, {NPTR, ZINADD, I@PTR, ZIgADD) -~ Move
characters from the word ZINADD into the word ZI8ADD.

ICNT - Integer, number of characters to be moved from
ZINADD to ZIGADD.

INPTR - !nteger, index of the first character to be
moved trom ZINADD.

ZINADD - Character, 2 word array {20 character) from which

characters will e moved.

IGPTR - Integer, index of the location in ZIJADD where

the first character will be moved.

Z19ADD - Character, 2 word array (20 character) from which

the characters will be moved.

NOTES ON METHODOLOGY: Upon entry to ABSCER, $PTR(1) is set to

the easting of the western edge (WSTEDG) of the map and M is set
to the number of labels to be printed plus one. A DO ioop is then
entered to generate the coordinate abscissa labels (1 letter,

2 digits). LABEL is used to gencrate the labels (iSRPT) at DELTA
meters (intervals), starting at the western edge. This loop
generates labels until the eastern edge (ESVEDG) of map is passad
or the maximum number of labels {N) have been found. If N labels
are generated before the cas:ern edge is passed, J, the number of
labels actually generated, is set to N and control transfers to
statement 1700, If the eastern edge is passed, control

transfers 10 statement 1100 where the last labe! is set to a

fieid of blanks. At statement 1700 the starting position (ISTART)
in the print array and the last position in the print array are
tested. If the start position is less than one or the last position

is greater than 132, control is transferred to statement 9000 for

error processing.

¥.4.295CHR-C .-
8=
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il cileitbisiin,

M i< then set to J minus one and a DO loop exccuted which
places blank fill in all the entries of the array {@RBUF. A major
D0 loop is then entered which moves the & characters {one tetter,

3 digit) represent.ng the abscissa coordinate label into the buffer
I1GRBUF. The couunters M@RE and LC keep track of the location in
I@RBUF where the characters are to be stored. An inner D0 loop
moves the characters for each abscissa into the buffer IBRBUF.

When all four characters for each abscissa coordinate label have

been stored in IBRBUF, control transfers to the calling program.

Upon detection of an error in ABSCPR, control is transferred
to tne appropriate error statement where a call is made to ERR,
which nrints an error message. A RETURN Al is executed and control

transferred to the calling progran.

P.4.ABSCBR-D 29<
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1. NAME: CLN {(other entry points: iL)
2., TYPE OF PROGRAM: SUBROUTINE, LOGICAL
3. LANGUAGE: FORTRAN EXTENDED

4, PURPOSE: Calculate the number of 100 km squares between a reference
point and given grid square designator. Given the number of squares
between the reference and a designator, find the appropriate grid

square designator.
5. ASSUMPTIONS AND LIMITATIONS: HNone

6. ERROR RETURNS: A RETURN Al will be executed if an illegal grid

square designator is found.

7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL CLN (LL, N, D), RETURNS (Al)
entry point CALL CNL (LL, N, D), RETURNS (A1)
LL - integer, two letter grid square designator.

N - Integer, number of 100 x i00 km grid squares between input point

and the reference point (location AAj.

D - Indicates whether the squares counted are easting (E) or northing

(N).
Al - Exit is taken when an illegal grid square designator is detected.

8. PROGRAMS CALLING THIS PROGRAM:
Entry point CLN: CgZRT

Entry point CNL: C@@RT, LABEL
9. CGMMON VARIABLES USED: None
10, COMMON VARIABLES SET: None

11. COMMON VARIABLES CHANGED: None

P.4.CLH-A 32<
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£
42, PROGRAMS USED AND DESCRIPTIONS OF LINKAGES:
A.  SUBROUTINES l
(1) CALL MvC (ICNT, INPTR, ZINADD, I@PTR, Zi@ADD) - Move .
characters from the word ZINADD into the word ZI1@ADD. 2

ICNT - Integer, number of characters to be moved from
ZINADD to ZIPADD,

rnpn ¥

INPTR - Integer, index of the first character to be
moved from ZINADD,

ZINADD - Character, 2 word array (20 character) from which :

characters will be movéd. L.
IGPTR - Integer, index of the location in ZIPADD where 3'
the first character will be moved, &
ZIPADD ~ Character, 2 word array (20 character) from which i

the characters will be moved

Py
==

13, NOTES ON METHODOLOGY: CLN provides the logic necessary to count the
number of 100 km grid squares between a reference Jocation AA and a
specified grid square corner. :By ENTRY CNL the one letter grid

o
[
—

square designator, can be determined from a count of ‘the number of

squares between the reference point and the grid square corner. ?;
Upon entry, GtN sets L equal to the one letter grid square desig- Ty
nator of the reference point (A). Next MVC is called. MVC sets L ;}

equal to the first letter of the grid squarc designator LL. |, the
number of legal grid square letters is next determined. If D is equal -
IHE, an easting count is desired and | is set .to the: number of legal Zj
easting pointi (24), [f D is equal 1HN, a northing count 'is desired

(T —-—y

and | is set ito the number of legal northing points (205. A DO loop
tests for a legal grid équare designator from the DATA table LT until
a grid square designator is found which equals the grid square .desig-
nator L. When this equalicy if found, control is transferred to

[ o d

P gty
i
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statement 1115 where the number.of squares (N) is determined to be
the loop counter minus one: A normal RETURN is executed and control

transferred to the calling subroutine. |f no match Is found for the

one létter grid square designator, control Is transferred to the

calling. subroutine via error return RETURN Al

Upon entry at ENTRY CNL a test is made on the. square counter N, ;
If the square ccunter (N) is less than zero a RETURN Al is taken,
If N is not less than zero, |, the number of legai qrid square
designators, is set to 23 if easting is being determined, and
set to 13 if northing is being determined. Next the dispatching
number, N1, is determined. Then the letter for the desired grid
square designator LL is determined from the dispatch table LT, A

normal exit is taken and control transferred to the calling subroutine,

P4, CLN-C
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NAME: CPPRT (other entry points: CVLK, CVNB, CITA, CITHN, SETHRG)

TYPE OF PROGRAM: SUBROUTINE, MATHEMAT.ICAL

LANGUAGE: FBRTRAN EXTENDED

PURPOSE: To calculate the data required :for definition of a
coordinate system origin and facilitate  the conversion from
relative easting and northing to UTM and UTM to relative easting
and northing for this system.

ASSUMPTIONS AND LIMITATIONS: The data required for conversion of
UTM to relative easting and northing coordinate must be entered
via the argument list. All other conversions must have the appro-
priate data in common,

ERROR RETURNS: A RETURN Al will be executed if either of the

following errors are detected:

A. An illegal’ 2 letter UTM grid square designator has been found.

B. Point :being converted from UTM to relative easting and northing lies

west or south of the coordinate system origin.

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
entry point CALL CVNB (X, Y, L)

entry point CALL CITA (X,Y, L), RETURNS (A1)

entry point CALL CITN (X, Y, L), RETURNS (Al)

entry point CALL SETPR3 (X, Y, L), RETURNS (Al)

X - Relative easting of the point under consideration.
Y - Relative northing of the point under consideration
L - Two letter UTM grid square designator.

Al - Control is transferred to this statement number if an error is
detected in CAERT.
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8. PROGRAMS:CALLING THI5 PROGRAM:

Entry point CVUNB: MAIN

Entry point CITA: MALi, gNEPT

Entry point CITN: MAIN, @NEPT

Entry point SETBRG: MAIN

9. COMMON VARIABLES USED:

A. ZzZcVl - IPRG, JERG, LTPRG, XPRG, YHRG

B. ZICV2 - LTRS, NBRS, NBRBCD

10, COMMON VARIABLES TO BE SET:

A. ZICVI - IPRG, JPRG, LTPRG, XBRG, YPRG

B. ZZCV2 - LTRS, NBRS §

I1. COMMON VARIABLES CHANGED: -
A. ZZCV1 - 1BRG, JBRG, LTBRG, XBRG, YPRG }~
B. 2ZCV2 - LTRS, NBRS, NBRBCD y
12. PROGRAMS USED AND DESCRIPTION OF LIMKAGES: L
A. SUBROUTINES %f

(1) CALL CLN (LL; N, D), RETURNS (Al) - Calculates the number )

of 100 km grid squares between the reference point AA ani !

P. 4. C@RT-B

and specified grid square designator.

LL - Two letter UTM grid square designator.
N - Integer, number of 100 km grid squares between the

specified point and the reference point {AA).

D - Indicates whether the squares ‘to bs counted are east-
ing (E) or northing (N).
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~ Al - ExIt Is taken when an i1legal grid square designator s
detected in CLN,

(2). CALL CNL (LL, N, D), RETURNS (A1) (entry polnt to CLN) -
Determines the corresponding UTM grid square deslignator a

specified number of 100 km grid squares from. the reference

LL - One letter grid square designator corresponding to j
either the northing or easting direction from the

reference location AA,

N - Integer, number of 100 km grid squares between the
.specified point and the reference point (AA).

D - Indicates whether the squares between the reference
point and. calculated grid square designator correspond

to an easting or northing direction,

Al - Exit is taken when an illegal grid square deslgnator is
detected in CNL,

(3) CALL EBCD (NBRS, iDUM, NBRBUF) -~ Converts the 8 digit UTH

grid coordinate into an alphanumeric code suitable for

printing.
NBRS - 8 digit UTM grid coordinate,
{DUM - Dummy variables not used.

NBRBUF - Array of dimension 3, NBRBUF (2) containing the
coordinate corresponding to-easting and NBRBUF (2)

containing the coordinate corresponding to northing.

(4) CALL MvC (ICNT, INPTR, ZINADD, I#PTR, ZIPADD) -~ Move
characters from the word ZINADD into the word .£IBADD.

ICNT - !nteger, number of characters to be moved from
ZINADD to ZI@ADD.
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3.

INPTR - Integer, index of the first character to be
moved from ZINADD.

ZINADD - Character, 2 word array (20 character) from which

characteyrs will be moved.

IPTR - Integer, index of the location in ZIPADD where
the first character will be moved.

ZIPADD - Character, 2 word array (20 character) from which
the characters will be moved.,

NOTES ON METHODOLOGY: Entry to CP@RT via entry point SETHRG. calcu-
lates the displacement of the origin (east and north) from the UTM
reference point AA. Upon entry to SETPRG, the two letter UTM grid
square designator of the origin (L) is stored in the origin data
table ZZCVl and the UTM data table ZZCV2, and Jogical ZHPME is set
to TRUE to Insure origin setup, At statement 1151, CLN is called

to find how many 100 km grid squares east of the reference point

AA the coordinate system origin is located. The displacement

of the origin in meters east of AA is then calculated and stored in
integer format and real format in local variables 1l and X1, respec-

tiveiy. MVC and CLN are used to find how many squares north of

the reference point the coordinate system origin is located. MVC moves

the second letter of the UTM grid square designator into the first
position. CLN finds the number of squares north of the reference
point the origin is located. The displacement of the origin

in meters north of the reference point is then calculated and
stored in integer format, and real format in local variables Jl

and Y1, respectively. If ZHPME is FALSE, the displacement

of the origin is stored in the origin data table and control is

returned to the calling program,

P. 4. COPRT-D
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If entry to C#MRYT is via entry CVYLN the displacement of the 2
letter grid square designator LTRS from the reference polint AA Is
determined, Entry CVLN sets logical -ZHBME tc TRUE and uses the same
code as entry SETPRG to determine the east and north displacements
from AA. These displacements {east and north) are stored in local
varisbles in integer format and real format and control Is returned

to the calling program.

Entry via CITN converts UTM coordinates to relative easting and
northing for the coordinate system established via entry SET@RG.
CITN first calculates the easting and northing due to the 8 digit UTH
grid coordinates (NBRS). The call to CLN at statement 117}
determines how many grid squares east of the reference point AA the
grid square LTRS is located. A call to MVC and CLN finds how many
grid squares north of the reference point AA the grid square LTRS is
located. The relative easting (X) and northing (Y) of the point of
interest is thern determined by addition of these components. If the
point lies west of the coordinate system origin the error exit
‘RETURN Al is taken. Otherwise a normal return is taken to tha calling

subroutine,

Entry CITA converts the relative easting and northing of a
prespecified point to UTM coordinates, Upon entry via CITA,LTRS
is set to a field of blanks, | is set to the number of 10 meter
intervals between the specified point and the reference point
measured along the east axis,and k is found to be the number of
1C0 km squares between the reference point and the specified point
measured along the east axis. At statement 111l CNL is called to
find the easting l=tter for the grid square designator, Then J
is set to the number of i0 meter inzervals between the specified
point and the reference point measured along the north axis and

K is found to be the number of 100 km squares between the reference

point and the specified point -measured along the north axis. CNL is

called at statement 1112 to find the horthing letter corresgonding

-
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b
L
to this square. MVC Is then called to mask together the }
easting letter (LTRS) and the northing letters (M) to form the UTH -
grid square designator (LTRS) for this point. The 8 digit UTH I ;
grid coordinate for this point is then found and stored in NBRS. : {
EBCD is then cailed to convert the 8 digit grid coordinate into ?
an alphanumeric code suitable for printing. EBCD expands the 8 SR
digit grid coordinates into two 4 digit variables NBRBUF (2) :
and NBRBUF (3). These grid coordinates are then stored in the .o
UTM data table in locations NBRBCD (1) and NBRBCD (2), respectively, i
| and control returned to the calling program. If an error is detec- .

ted during an attempt tc convert to UTM coordinates an error :
RETURN Al will be executed.

Entry CVNB converts the 8 digit grid coordinate NBRS to an o
alphanumeric code suitable for printing using the same code as

was used by entry CITA. L
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1. NAME: CVNBM

2. TYPE OF -PROGRAM: SUBROUTINE, LOGICAL

3. LANGUAGE USED: FORTRAN EXTENDED

L, PURPOSE: Control the conversion of a pair of UTM grid coordinates

b waiatab MR A

to alphanumeric code suitable for printing.

5. ASSUMPTIONS AND LIMITATIONS: The arguments N1 and:N2 are both 8
digit grid coordinates in integer format.

!

{

|

|

it 6. ERROR RETURNS: None

j

; 7. LINKAGE STATEMENTS AND DESCRIPTION OF ARGUMENTS:
{

! CALL CVNBM (N1, N2)

N! - Integer, 8. digit UTM grid coordinate of the lower left corner
of an area map

| N2 - Integer, 8 digit UTM grid coordinate of the Upper right corner of
i an area map.

§ é 8. PROGRAMS CALLING THIS PROGRAM: CML, DMHD
: E | 9, -COMMON VARIABLES USED: f
| A. ZZCV3 - NCL, NCU
| 10. COMMON VARIABLES TO BE SET: None
11. COMMON VARIABLES CHANGED:
A. ZZCV3 - NCL, NCU
12; PROGRAMS USED AND DESCRIPTION OF LiNKAGES:
A. SUBROUTINES

(1) CALL eBDC (NBRS, 'IDUM, NBRBUF) Converts the 8 digit integer
UTM grid coordinate into a two 4 digit UTM grid coordinate

o VT

representation,

A\ ]
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NBRS -~ Integer, 8 digit UTM grid coordinate of elther the

lawer left corner or upper right corner of an aiea
map,

IDUM - Integer, dummy variable not used.

NBRBUF - |Integer, array of dimension 3, NBRBUF (2) being the
% digit UTM easting coordinate and NBRBUF (3) being
the 4 digit UTM northing coordlnate,

NOTES ON METHODOLOGY: Upon entry to CUNBM a call is made to EBCD.

This call converts the 8 digit integer UTM grid coordinate to a two

4 digit code. The arguments calculated via this call are: IA (2)
integer, 4 digit UTM easting grid coordinate for the lower left corner;
IA (3), integer 4 digit UTM northing grid coordinate for the lower

left corner. Next NCL (1) is set to IA {(2) and NCL (2) is set to IA
(3). A call is then made to EBCD to convert the 8 digit code N2 for
the upper left corner. The arguments calculated are then set to.

NCU (1) and NCU (2}, respectively. Control is then returned to tiie
calling routine.

P.L.CVNBM-B
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1. NAME: EBCD
2. TYPE OF PROGRAM: SUBROUTINE, DATA
‘; 3. LANGUAGE: FORTRAN EXTENDED

I 4. PURPOSE: Convert the 8 digit UTM grid coordinaté iinto an- alpha- f

P numeric code suitable for printing.
5. ASSUMPTIONS AND LIMITATIONS: None
6. ERROR RETURNS: None

7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:.

CALL EBCD (NBRS, 1DUM, NBRBUF)-
NBRS - 8 digit numerical part of the UTM coordinate

ORIV S
i
- — -

iDUM - Dummy. variable,

NBRBUF - -Integer, array of dimension 3, NBRBUF (2) containing the
easting coordinate and NBRBUF (3) containing the northing

T coordinate.

;
s s ar e s e W 4 s o
4

8. PROGRAMS CALLING THIS PROGRAM: C@@RT, LABEL, MAIN

" 9. COMMON VARIABLES USED: None

i 10. COMMON VARIABLES TO BE SET: None

P 11. COMMON VARIABLES CHANGED: None

P 12. PROGRAMS USED AND DESCRIPTION OF LINKAGES: None

é ' 13. "NOTES ON METHODOLOGY: EBCD encodes and Separates the. 8 digit

: ; b UTM grid coordinate into two 4 digit variables representing the

32 r easting and northing of the 8 digit grid coordinate. First, ENCODE
- is used to encode the 8 digit integer coordinate and store this

- number in display code in NBRBUF (3). NBRBUF (3) then contains

. the 10 character display code (2 blanks, 8 digits) representing

e e v

the grid coordinate. This code is then shifted right & charac-
» ters to drop off the last 4 characters of the word, and then

P.A.EBCD-A -~ 5<
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: ! shifted right 6 characters and stored in NBRBUF (2). This pro-
E ; cedure stores a 10 dlgit display code (4 characters, 6 blanks)
% j representing the easting grid coordinate jn NBRBUF (2). The coie
: ; in NBRBUF (3) is then shifted left 6 characters and stored in
E' ﬁ NBRBUF (3). This procedure stores a 10 digit display code (4
f } character, 6 blanks) representing the northing grid coordinate
4 : in NBRBUF (3). Control then returns to the calling program.
{
3 ' b
3 ‘
2 j .
S {
2 i)
! -
; J
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NAME: ELEV

TYPE OF PROGRAM: SUBROUTINE, MATHEMATICAL
LANGUAGE: FORfRAN EXTENDED

PURPOSE: Perform & bilinear interpolation to determine terrain

elevation.
ASSUMPTIONS AND LIMITATIONS: None

ERROR RETURNS: A RETURN Al will be executed: if @NEPT is unable

to access terrain data for the point under consideration.
LIKKAGE STATEMENT AND DESCRiPTION OF ARGUMENTS:

CALL ELEV (XS,YS,Z), RETURNS (A1)

XS - Relative easting of the point under consideration.

YS - Relative northing of the point under consideration.

Z - MSL altitude of the point under consideration.

Al - Exit taken if the condition listed under 6 (above) occurs.’

PROGRAMS CALLING THIS PROGRAM: MAIN
COMMON VARIABLES USED:

A. ZICV2 - LTRS, NBRS

COMMON VARIABLES TO BE SET:

A. ZZCV2 - LTRS, NBRS

COMMON VARIABLES CHANGED: None

PROGRAMS USED AND DESCRIPTION OF LINKAGES:
A. SUBROUTINES

(1) CALL @NEPT(XS,YS,H), RETURNS(A1) - Calculate the terrain
elevation at the specified grid.point.

XS -~ Relative easting of the grid point under consideration.

P.4.ELEV-A
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g
: YS ~ Relative northing of the grid point under consideration.
% H - MSL altitude of the terrain at the grid point under }
2 consideration. i
E Al - Control is transferred to this statement number if .
é an error is detected in @NEPT, :
Z 13. NOTES ON METHODOLOGY: Upon entry to ELEV, the UTM coordinates of .
; the point under consideration are stored in local variables (LTRSV, i
ET NBRSV) and the lateral data rate js set to 500 meters. The
/ | easting and northing of the closest western and southern grid lines ;
; are calculated. The easting (XREM) and: northing (YREM) from these )
; grid lines to the point of interest and the relative easting, (XP) T
and northing (YP) of the intersection of these grid lines are -
3 calculated. @NEPT is then called four times to calculate the -
MSL -altitude at each of the four corners of the square formed by i
the intersection of the four grid lines closest to the point of -
3 - interest. These altitudes are stored in local variables HI, H2, H3, f
5 and H4., The terrain elevation (z) is then calculated by bilinear )
7 ‘ interpoiation and control returned to the calling program. ﬁ
1 V
- .
- @
) {
| z
. k
4 .
; l
5 )
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NAME: ERR

TYPE OF PROGRAM: SUBROUTINE, OUTPUT
LANGUAGE: FORTRAN EXTENDED

PURPOSE: Output to the printer an error message indicating the
subroutine and statement number where an error occurred. Also issues

CALL POUMP to dump variables in this routine.
ASSUMPTIONS AND LIMITATIONS: None
ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:

CALL ERR (NAME, LAST, NSTAT)

NAME - The name of the subroutine where error was detected.

LAST - End address of the storage area to be dumped from subroutine
MAME..

NSTAT - Statement number in subroutine NAME where error occurred,

PROGRAMS CALLING THIS PROGRANM:

ABSCOR MAIN
LABEL PMAP
COMMON VARIABLES USED: None
COMMON VARIABLES SET: None

COMMON VARIABLES CHANGED: None

PROGRAMS USED AND DESCRIPTION OF LINKAGES: None

NOTES ON METHODOLOGY: Subroutine ERR prints the name of the

subroutine and statement number where an error occurred. Then a call
Is made to PDUMP for a dump of the variables used by this subroutine,

P.h.ERR-A
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NAME: JTRK

TYPE OF PROGRAM: FUNCT!ON, LOGICAL

LANGUAGE: FORTRAN EXTENDED

PURPOSE: Find the checkpoint code from the track data array.
ASSUMPTIONS AND LIMITATIONS: None

ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
X = JTRK (NTK, 1)
NTK - ‘Integer, track index of the point of interest,

I - Integer, leg index of the pcint of interest,
PROGRAMS CALLING THIS PROGRAM: None

COMMON VARIABLES USED: None

COMMON VARIABLES TO BE SET: None

COMMON VARIABLES CHANGED: Hone

PROGRAMS USED AND DESCRIPTION OF LINKAGES:
A. SUBROUTINES

(1) CALL SETBPT (NTK, |, IWERD)
NTK - Index of desired track
i - Index of desired point

IWBRD - Block pointer address for the desired point

NOTES ON METHODULOGY: Upon entry to JTRK, the block pointer word
for this track point is calculated by callirg SETBPT. JTRK is
then set to the checkpuint code for this track point. The debug
flag (DB) is then tested. If the debug flag is TRUE, PDUMP is
called to dump the track data array and control returns to the

calling program.

5
H
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{ 1. NAME: LABEL
‘ 2. TYPE OF PROGRAM: SUBROUTINE, LOGICAL
. LANGUAGE: FORTRAN EXTENDED

. PURPOSE: Determine the UTM grid square letter for PMAP label.

3
4
5. ASSUMPTIONS AND LIMITATIONS: HNone
6

. ERROR RETURNS: A cal) to ERR and a RETURN Al will be executed if the
following error is detected:

1
¥

TAR bk

: } A. CNL cannot find a lega! grid letter corresponding to X.
7. LINKACE STATEMENT AND DESCRIPTION OF ARGUMENT.

CALL LABEL (M, X, ¥8RG, 1D), RETURNS (Al).

M - Character, cecntains the one letter three digit grid label
for the line X.

X - Relative easting (I1D=E) or northing (ID=N) for which the UTM
- grid letter is desired.

XdRG - Displacement (meters) of the origin from the UTM reference
point (AA).

bty ok e v

TP

ID - Character, E indicates easting of line is desired. N

indicates northing of line is desired.

Al - Exit taken if one of the conditions listed under 6 (above)
occurs.

8. PROGRAMS CALLING THIS PROGRAM: ABSC@R, MAP
G. COMMON VARIABLES USED: None
10. COMHON VARJABLES TO BE SET: None

11, COMMON VARIABLES CHANGED: None

l P.4.LABEL-A Y 74 2=
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A. SUBROUTINES

$ 12. PROGRAMS USED AND DESCRIPTION OF LINKAGES: {1
!
|

' A i
| (1) CALL CLN (LL, N, D), RETURNS (A1) - Calculates th= ;}
number of 100 km grid squares between the reference point

‘o . \ . :
AA and specified grid square designator. ;ﬁ

LL - Two letter UTM grid square designator.

4

O
Ty A,

N - Integer, number of 100 km grid. squares between the

specified point and the reference point (AA).

j}—»- RV 4
R Y

D - Indicates whether the squares to be counted are

easting (E) or northing (N).

for §

Al - Control is transferred to this statement when an

illegal grid square designator is detected in .CLN. ]

(2) CALL EBCD (NBRS, IDUM, NBRBUF) - Converts the 8 digit UTM

grid coordinate into an alphanumeric code suitable for

vl

printing.

NBRS ~ 8 digit UTM grid coordinate.

, Ty
[

IDUM - Dummy variables not used.

NBRBUF =Array of dimension 3, NBRBUF (2) containing the -
coordinate corresponding to easting and NBRBUF(3) containing

the coordinate corresponding to northing. |

(3) CALL ERR ( NAME, LAST, NSTAT) - Prints an error message
indicating name of subroutine and statement number where |
error occurred.

|
NAME - Name of -subroutine where error was detected. {i

LAST - End address of the storage area to be dumped from -
{
subroutine NAME. EJ

NSTAT - Statement number in subroutine NAME where error

occurred, .

P.4.LABEL-B
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(4) CcALL MvC (ICNT, INPTR, ZINADD, @IPTR, ZI@ADD) - Move a

é character string from the word ZINADD into the word
- Z19ADD
ICNT - Integer, number of characters to be moved from

ZINADD to ZI@ADD.

3 INPTR - Integer, index of the first character to be moved
from ZINADD,

ZINADD - Character, 2 word array (20 character) from which
3 . characters will be moved.

I@PTR - Integer, index of the location in ZIGADD where

1 the first character will be moved.

ZIGADD - Character, 2 word array (20 characters) where ‘the

characters will be moved.

. 13. NOTES ON METHODOLOGY: -Upon entry to LABEL, the distance from
: the UTM reference point (AA) to the line X ic determined for

either a north-south line (iD=E) for an east-west line (10=N).

The number (M) of 100 km squares between the reference and :this
line is then determined. At statement 1001, CNL is called to

', ? calculate M, the grid letter corresponding. to M. If this operation

Lo g

does not result in an error, control transfers to statement

1002, where IX is determined as the number of 100 meter steps between
§ AA and the line X plus 1000, EBCD and MVC are then called to move

; the three digit code corresponding to either the easting or northing
Ei o grid coordinate for this line. Control then returns to the calling

program. If an error is detected by CNL, ERR is called and a RETURN Al
executed.

E P.b4.LABEL-C -
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{
]
{ 1. NAME: MAIN
" 2. TYPE -0OF PROGRAM: SUBROUTINE, LOGICAL
: 3. LANGUAGE: FORTRAN EXTENDED
L., PURPOSE: Control the logical checking and plotting of FRAG! type
input data.
1 5. ASSUMPTIONS AND LIMITATIONS: None
.. 6. ERROR RETURNS: A call to ERR and a RETURN Al will be executed if
any of the following errors are detected:

A. 1100 - An illegal grid square designator has beeé specified
for the coordinate system origin.

4015 - An 1/@ parity error was detected in an attempt to read
the second copy of the TRACK type card from file 8.

C. 4016 - An end of file was encountered in an attempt to read

N Nt o o, e heehn, e
)
.

the second copy of ‘the TRACK type card from file 8.

- & e

D. 5001 - An 1/@ parity error was detected in an attempt to read

the secend zopy of the PBINT type card from file 8.

E. 5002 - An end of file was encountered in an attempt to read
the second copy of the TRACK type card from file 8.

F. 1250 - An 1/@ parity error was detected in an attempt to read
the dispatch card from file 8.

G. 3000 - An out of sequence card or end of fiie was encountered

in an attempt to read the second copy of the SITE type

card from file 8.

H. 3010 - An 1/@ parity error was detected in an attempt to read
the second copy of the SITE card from file 8.

1. 3080 -~ The number of sites entered exceeds the maximum allow-
able (255).

J. A conversion to UTM or a coding of grid coordinates has resulted

in an error or track storage has been exceeded.

P.L.MAIN-A ; 6“2:{
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, |
5: e
g 7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS: l

CALL MAIN, RETURNS (A1)

Al - Exit taken if one of the conditions listed under 6 (above)

t

]

occurs.
1 8. PROGRAMS CALLING THIS PROGREM: PMAP z
; 9. COMMON VARIABLES USED: _
: A. ZZSITE - AZIA, AZ2A, IDFU, IDFUTY, XFU, YFU, ZFU i
: B. ZZPL$T - 1D, X, Y :
: C. ZZTRKl - IDTHV, IDTRK, MNP .
] D. ZZFASC - KGZSV, LTDA, HEDA g
. E. ZZCPRD - LNBUF -
3 F. ZICV2 - LTRS, NBRBCD, NBRS v
; G. ZZMAPP - NLPI', SCALE -
j 10. COMMON VARIABLES TO BE SET: &
; M. ZZFASC-KGZSV, LTDA, N@DA' N
B. ZZC@RD - LNBUF L
C. Z2CV2 - NBRBCD "
4 11. COMMON VARIABLES CHANGED: i
. A. ZISITE - AXIA, AZ2A, 1DFU, IDFUTY, XFU, YFU, ZFU -
: B. ZZPL@T - D, X, Y N
C. ZZTRK] - IDTHV, IDTRK, MNP _
D. ZZCARD - LNBUF i

E. ZZCV2 - LTRS, NBRS
F. ZZMAPP - NLPI, SCALE

12, PROGRAMS USED AND DESCRIPTION OF LINKAGES:
A. SUBROUTINES |
3 (1) CALL CVNB (X,Y,L), RETURNS (Al) (entry point to CPERT) -
] Converts the 8 digit UTH grid coordinates into display T
code for printing. -

P.4.MAIN-B .
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X = Dummy variable not used,
Y - Dummy variable not used,

L - Dummy variable not used.

e Al - Control is transferred to this statement number if

an error is detected in CVNB.

- (2)- cALL CITA (x,Y,L}, RETURNS (A1) (entry point to C@@RT)-
Converts the relative easting and northing of the point

- under consideration to UTM coordinates (2 letters, 8 digits).

X - Relative easting of .the point under consideration.
... Y - Relative northing of the point under consideration. ;
L - Dummy variable not used for this entry point.

8 Al - Control is transferred to this statement number if

an error .is detected in CITA,

g (3) CALL CITN (X,Y,L), RETURNS (A1) (entry point to CH@RT)-

Converts UTM coordinates of the point under consideration

to relative easting and northing. ?

X - Relative easting of the point under consideration.

L Y - Relative northing of the point under consideration,

F
X
-+
«

L - Dummy variable nct used.
2 f* Al - Control is transferred to this statement number if an ]
error is detected in CITN. %

1: (4) cALL EBCD (NBRS, IDUM, NBRBUF) - Converts the 8 digit UTM

4 grid coordinate into an alphanumeric code suitable for

.

3 }' printing.

e NBRS - 8 digit UTM grid coordinate.

- } IDUM -~ Dummy variables not used.

} i NBRBUF - Array of dimension 3, NBRBUF (2) contajning the

coordinate corresponding to easting and NBRBUF (2) contain-

———

ing the ccordinate corresponding to northing,

-

‘ ) P.4.MAIN-C




b AN T N Sor a2 Pt T LA el 42 2l L a XA T ORI alied Tt ey 3 3 2 piate 1o r prock we e e PR SRR N
- o T AT AT pe (A TR VIRV R R R/ Sy
TR ey LT b A A T R T SR ISR TR TR G T Y FT ’m :

Fg
A e A a et SO LA TR i
‘ Aot v s - R e e i~ + L
-
x

&

BRADDOCK, DUNN- AND-McDONALD,INC.
.
<

[ ———
N gt m

i

P —
[ Sp——

{(5) CALL ELEV (XS,YS,Z), RETURNS (A1) - Determine the

terrain elevation at a specified point,

PR

| N

XS
YS

Relative easting of the point under consideration,

F R
[yue——

Relative northing of the point under consideration,
Z - Terrain elevation at the point under consideration.
Al

§ —

Control is transferred to this statement number if
the specified point lies off available terrain.

(6) CALL ERR (NAME, LAST, NSTAT) - Prints an error message

indicating name of subroutine and statement number where

error occurred.

NAME ~ Name of subroutine where error was detected.
LAST - End address of the storage area to be dumped from
subroutine NAME. i

3
i
7Y

P

NSTAT - Statement number in subroutine NAME where error .

occurred.

(7) cALL MAP (Y, X, NY, MAXNY, NCH), RETURNS (A1) - Prints a

msp containing the points of interest. \

Y - Arrav, relative northiny of the points of interest.

X -~ Array, relative easting of the points of interest.

et

NY - Number of points to be printed on the map.

e MAXNY - Maximum number of points to be printed.
NCH

Al - Control is transferred to this statement number if an

Maximum number of characters in site identifier.

13 1M

error is detected in MAP, !

k: (8) CALL MVC (ICNT, INPTR, ZINADD, I@PTR, ZI@ADD) - Move a
; character string from the word ZINADD into the word ZIfADD, P

ICHT ~ Integer, number of characters to be moved from ZINADD -
to ZI@ADD, v

INPTR - Integer, index of the first character to be moved
from ZIHADD,

P.4.MAIN-D
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| ZINADD - Character, 2 word array (20 character) from
which characters will be moved. .
IPPTR - Integer, index of the location in ZIGADD where ;

the first character will be moved.

Lo P

ZI@ADD - Character, 2 word array (20 characters) where

the character will be moved.

(9) cALL PACK (I, ISITE, ZWENG) - Prints the track site

engagement data on file 9.

AL M) OEn ISR Lt et S
- s iy % e,

| - Integer, track index,

Chiy
- bem———

LR R

ISITE - Integer, site index,

ZWENG - Logical, site-track engageability flag.

(LR oAty

(10) CALL SEARCH (ISITE) - Prints track identifiers for

engageable site-track combinations.
3 ISITE- Integer, site index for site under consideration.

(11) CALL SET@RG (X,Y,L), RETURNS (A1) {entry point to CPPRT)

Set coordinate system origin to grid square specified.

» T
e e

X - Dummy variable not used,

A Y - Dummy variable not dsed,

E L - Two letter grid square designator for the origin of
the area where the game is to be played.
Al

Control is transferred to this statement number if an
error is detected in SET#RG,

(12) cALL SERTR (X,Y,NX,MASNX,NY ,M@DE)- Perform sorts on the

specified arrays.

; X - Array for which an ascending sort, descending sort,or
maximum and minimum of the array entries will be
calculated, '

Y - Array whose entries will be moved in an order correspond- .

g ! ing to the sort performed on X. -

gy
. -

P.b.MAIN-E £8<
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(14)

(1

MAXNX

NX - Integer, number of entries from the array X to be

available for sort.

I3
<

Integer, maximum number of entries upon which a sort

is to be performed.

NY - Integer, number of entries in arvay Y which will be

moved for each corresponding move in the X array.

M@DE - Integer, mode of operation for this routine, ! implies

3)

El

descending sort,2 implies ascending sort, and 3 implies

maximum and minimum entries only are desired.

CALL STPNT (X, Y, Z, T, J), RETUPNS (El1) - Stores track

point data array.

X - Relative easting of the track point under considera-
tion.

- Relative northing of the track point under consideration.

Altitude of the track point under consideration.

- Time required to reach the point under consideration.

e - N <
1]

- Checkpoint code for the point under consideration.

Control is returned to this statement number if the

track point data array overflows.

CALL STRK (DUM, DUM, DUM, DUM, DUM), RETURNS (E})
(entry point to STPNT) - Initializes the block pointer

for storage of this tracks points.

DUM -~ Dummy variable not used,
El - control is returned to this statement number if the

track point data array overflows.

CALL TT#RMG (RAGIN, T1ZZ, TIME, NF, NTK) - Calculates

the track entry time into the specified site fire

volume,

P.4.MAIN-F
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B.

RAGIN - Range of interest for the site under consideration.
T1ZZ - Earliest time to be considered for entry.
TIME - Time a spacified track enters a specified
fire volume.
NF - Integer, index of the site under consideration.

NTK -~ Integer, index of the track under corsideration.

FUNCTIONS

(1)

(2)

(3)

()

£ ac e 7 3

X = TTRK(NTK,1) - Finds the time associated with a

specified track point.
NTK - Integer, index of the desired track.

I - Integer, index of the desired point on the track.

X = XTRK(NTK,1) (entry point to TTRK) - Finds the

relative easting of the specified track point.
NTK ~ Integer, index of the desired track.

{ - Integer, index of -the desired point on the track.

X = YTRK(NTK, 1) {entry point to TTRK) - Finds the relative

northing of the specified track point.
HTK - Integer, index of the desired track.

| - Integer, index of the desired ponint on the track.

X = ZTRK(NTK,!) (entry point to TTRK) - Finds the terrain

elevation of the specified track point.
NTK - Integer, index of the desired track.

I - Integer, index of the desired point on the track.

P.4.MAIN-G .
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E 13, NOTES ON METHODOLOGY: Upon entry to subroutine MAIN the default

: values for the plot scale (SCALE), the logical option flags, and
UTM coordinates for the origin are initialized. The mathematical
origin is then calculated by a call to subroutine SETBRG. Following
initialization of the default values, the first input card is read

from file 5§ and stored in the record buffer (IBUF). If this

record is not an end-of-file marker, control transfers to state-
ment 1150 and two copies of the above mentioned record are
punched on file 8. Control then transfers to -statement 1100 for
processing of the next input card. When an end of file is
encountered on file 5, control transfers to statement 1200 where
an end of fiie and rewind are executed for file 8. Next the site,
system, track, and error counters are initiaiized to zerv and

the loyical processing flags are initialized.

Statements 1250 th-ough 1400 read the first copy of each
card type from the secondary inout device, deteirmine the card's
dispatch number, and controi branching for the appropriate card
types. At statement 1250, the card counter (N) is incremented
and the first copy of the input card is read from file 8 and
stored in the buffer (IBUF). If an end of file is encountered,
control transfers to statement 1975 for final data processing.
Otherwise, an 1/8 parity error test is performed and if an error
is detected, control transfers to statement 9010 fer error pro-
cessing., A DO loop is ther used to find the cards dispatching index.
If this is a nondispatchable card type, centrcl transfers to
statement 1300 where an error message is printed indicating an
illegal card type has been found, the second copy of the
nondispatchable card type is read from file 8, the error counter
is incremented, and control transfers to statement 1250 where
the next card type is processad. Dispatchable indices of 1, 2,
3, 4, and 5 corresponding to card types of SWIT, SITE, TRAC,
PBIN, and SYST, cause a corresponding transfer of control to

statements 2000, 3000, 4000, 5000, and 60CO.
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4
i’ At statement 1975, the logical flag ZSILL is tested to
b determine if any SITE cards have been processed. |f 2SILL is
;“ TRUE, no site cards have been processed and control transfers
i, to statement 1985. If ZSILL is FALSE and plotting is desired,

a plot of these sites will be printed and control returns to the
calling program. At statement 1985 logical flag ZNOPLT is
tested to determine if plotting is desired. 1f ZNEPLT is FALSE,
plotting is desired and the appropriate track points will be

) a plotted. |[f no pletting is desired, control transfers to

' statement 1995 where the no engageability flag is tested. |{f

no engageability is to be played, control returns to the calling

program. Otherwise, if system sites and tracks were entered.

] control transfers to statement 8000 where the engageability test

is performed. Control then transfers to the calling program.

b At statement 2000 the second copy of the SWITCH cerd is
= ‘ read from the secondary input device (file 8). Variables read
rom the SWITCH card are: KGZ, UTM grid zone designator; K#R,

coordinate system oiigin; NLPl, number of lines per inch; SCALE,
plotting scale factor; RNMAX, maximum leg length; ANGE, maximum
turn angle; ZTER, logical terrain flag; ZPUNCH, logical site

i punch flag; ZN@PLT, logical no plot flag; ZNPENG, logical nc

engageability flag, and ZN@SEC, logical no sector flag. Followiny
statement 2000, the cosine of the maximum turning angle is
calculated, the number of lines per page (NLPP) is calculated,

and the mathematical origin is determined by a call to SET#RG.

At statement 2100 the logical terrain flag is tested. |If

terrain is not to be considered by this program (ZTER = FALSE),
control transfers to statement 1250, If terrain is tc be con-
sidered, the terrain directory is read from the direct access
device (file 4) and control transfers to statement 1250.
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8

4

At statement 1975, the logical flag ZSiLL is tested to
determine if any SITE cards have been processed. |[f ZSILL is

Doy

r- TRUE, no site cards have been processed and control transfers
to statement 1985, |If ZSILL is FALSE and plotting is desired,

a plot of these sites will be printed and control returns to the

X.
-

calling program. At statement 1985 logical flag ZNOPLT is
tested to dztermine if plotting is desired. |If ZNPPLT is FALSE,

piotting is desired and the appropriate track points will be
plotted. If no plotting is desired, control transfers to

e statement 1995 where the nc engageability flag is tested. If

no engageability is to be played, control returns to the calling
K } program. Otherwise, if system sites and tracks were entered.
; control transfers to statement 8000 where the engageability test

is performed. Control then transfers to the cailing program.

At statement 2000 the second copy of the SWITCH card is
- , read from the secondary input device (file 8). Variables read
3 { from the SWITCH card are: KGZ, UTM grid zone designator; K@R,
coordinate system origin; NLPI, number of lines per inch; SCALE,
i \ plotting scale factor; RNMAX, maximum leg length; ANGE, maximum
‘ turn angle; ZTER, logical terrain flag; ZPUNCH, logical site
, ounch flag; ZNJPLT, logical no plot flag; ZNPENG, logical no
engageability flay, and ZN@SEC, logical no sector flag. Following

statement 2000, the cosine of the maximum turning angle is
calculated, the number of lines per page (NLPP) is calculated,
and the mathematical origin is determined by a call to SET#RG.

e e apiut by

At statement 210G the logical terrain flag is tested. if
terrain is not to be considered by this program (ZTER = FALSE),

control transfers to statement 1250, If terrain is to be con-

obiP

sidered, the terrain directory is read from the direct access
device (file 4) and control transfers to statement 1250.
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b .

At statement 6000, the processing of SYSTEM type data
cards begins. Firs: the system counter (NBSYS) is incremented
and the second copy of the SYSTEM type card is read from the
secondary input device (file 8). The system identifier (IDSYS)

; and the maximum range of interest (RANMAX) are read from the
3 SYSTEM type card and stored in the system data table.

7
3

-, 2 B e

T SSETRS

ALl

Control
then transfers to statement 1250.

Cod Vil pio itk

At statemen> 3000, the processing of SITE type data cards
begins. |If this is the first SITE type card to be processed,

the site counter (NFU) is initialized to zero. A test is then

performed on logical flsg ZSILL to determine if this SITE card

is being read out of sequencz. If this SITE card is being read

TR TR N T

T

out of sequence, control transfers Lo statement 9209 for error
processing.

i i o

If this card is not out of sequence the logical

flags ZERCVT, ZSP, and Z@N are then initialized. Hext, the line

buffer is initialized and the site altitude is set to zero. At
statement 3010, the second copy of the SITE type data card is

read from file 8. Variables contained on the SITE type data
IFTYP, type of system; IDF, site identifier; LTRS,

two letter grid square decignator; HBRS, eight digit UTM grid

1 card are:

coordinate; ZF, altitude of the site above MSL; ASl, the left
, . edge of sector; and A22, the right edge of sector. If an end
of file is encountered or an I/f parity error is detected,

control transfers to statements 9200 and 9220, respectively,

for error processing. If no 1/8 errors are detected, control

t transfers to statement 3015 where the relative easting and
, northing of the site locations are determined by a1 call to
CITH. IFf terrain is being considered, the terrain elevation
(Z) is calculated by a call to ELEV and the difference between
the calculated and specified terrain altitudes is calculated.
If this site location is found to be off the available terrain

area, ELEV sets the loyical flag Z#H to FALSE. The sites

P b MAIN-S
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B s

description is then printed in the site description table along
with a note describing whether the site is off the available
terrain. A test is then performed and if the site altitude
specified is below the terrain elevation, an appropriate error
message is printed. At statement 3019 the site counter (NFU) is
tested. If the number of sites is zero no redundancy test is
required and control transfers to statement 3080. Otherwise,a
DO loop is entered which tests the site name against the site
names already entared in the site description table. If this

site name is unique, con val transfers to statement 3050. If

i
|
|
;
|
!
|
]
|
|
%

a redundant site name is found, control transfers to statement

3030 where the specified and redundant site locations are tested.
If the site locations are the same, a message is printed indicating
that a duplicate SITE card has been found and control transfers i
to statement 1250 where the next card type will be processed.
Following statement 3040, a logical change flag (ZCH) is set

TRUE and an error message printed to indicate that a duplicate
card ID has beer found. At statement 3050, a DO loop is used to
determine if this site location is unique. |If this site location
is unique, control transfers to statement 3080. Otherwise.

control transfers to statement 3070 where an error message is

printed indicating that two sites have been found with the same
location, the change flag 2CH is set to TRUE and control

transfers to statement 1250, Following statement 3080, the site
description is entered in the site description table and control
transfers to statement 1250. !

[

TRACK type data cards are processed starting at statement
L000. At statement number 4000, the logical flag ZSITE is

tested to determine if site cards have been previously processed.

If site cards have been previously processed, the plotting flag

s
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(ZNBPLBT) is tested to determine if plotting is desired, 1f no

sites have been processed or no plotting is desired,. control .

TR oS BT

transfers- to statement 4005. Otherwise, the sites are sorted and

subroutine MAP is called to plot the desired site map. Following

TR

statement 4005, logical flags ZSIT and ZSILL are reset -to

disallow further site processing and track counter (NTK) is ;
incremented. At statement 4015, the second copy of the track -
type data card is read from file 8. if an end of file or i/¥

parity error is detected, control transfers to statement 9004 P
or 9006, respectively, for the appropriate error processing. The
variables read from the TRACK type data card and stored in the track
description tables are: |DTHV, penetratoy identifier; IDTRK,

track identifier; and MNP, number of track points. A DO loop :
is then used to test for redundant track identifiers in the track
description table. |If a redundant track identifier is found,
control transfers to statement 5040 where an error message is
printed to indicate that a redundant track identifier has been
found. Control then transfers to statement 4030. At statement
4030 a test is performed to determine if the number of points
(MN) processed for the previous track is less than zero. If no
points were processed, control transfers to statement 4100

where an error message is printed. {f ~2ints were processed for
the previous track, STRK is called to determine the initial
storage address for the data on this track. A test is then .
performed on the track counter (NTK), and control is transferred
to statement 4200 if this is the first track card processed.

If this is not the first track to be processed, the actual

point count for this track and the logical track point error
flags are tested. |If an error is detected in either one of
these values, an error message will be printed. Otherwise, the
no plot flag is tecsted and if plotting is desired, the track
points will be sorted and a track map will be plotted. At
statement 4200, track data for this track will be printed.
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Following statement 4300 the logical error flags and the point

cot. ter for this track will be initialized and control then

d - returns to statement 1250 for processing of the next card type.
, si

% b Processing of POINT type cards begins at statement 5000.
‘) ne

Following statement 5000, the point counter (MN) is incremented
and the track time (TTK) is initialized to zero. At statement

5001, the second copy of the POINT type dats card is read from

Klanovas

-

!

file 8. If an end ¢f file or an |/@ parity error is detected,
. control will transfer to statement 9008 or 9006, respectively,

for error processing. The variables read from the POINT type

»

N
| P,

H

oA
Eavievsy
P

card are: LTRS, two letter grid square designator; NBRS,

eight digit UTM grid coordinate; ZTK, altitude of the track above
main sea level; VEL, velocity of the vehicle approaching that point;
IDCP, check point code; IDTK, track identifier; IP, sequence number of
P the point on the track; and IDTP, track point identifier. After

the POINT type card has been successfully read from file 8, CITN

is called to convert the UTM coordinates of this point to relative

Cpi
Tty Brnupio

..
S
« -

B coordinates and CVNB is called to ccde the UTM yrid coordinates
} in a form suitable for printing. The targeted track logical
flags are then initialized and a test is performed to see if the
3 - track point identifier has been left blank. If the track point

identifier has been left blank, this track point is not targeted
for any site and control transfers to statement 5026. If a track
point identifier has been specified, a loop is then entered

which tests each site identifier against the track point identifier.
When it is determined that a track is targeted for particular

site, control transfers to statement 9310. |If no targeted site

AL

§ E is found, logical Tlag ZTTENG is set to FALSE and control

3 ' transfers to statement 5026, At statement 9310 the square of

~%‘ l the horizontal range between the site location and track point is
;- calculated and tested to determine if this track point is within

; } 25 meters of the site location. |f this track point lies within

¢

W o~
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25 meters of the site location, logical flag ZWENG is set to
TRUE. At statement 5026, PACK is called to punch a track/site
targeting record on file 9. |If this is the first point to u:

processed for this track, a track table heading is printed and ‘
this leg's slant range (RTK) and ground track (GRNG) are E

.

o e i R SR A
S e LA
o T - ik

initialized. Then control transfers to statement 5010. If this §

-y

TRTEn

5 not the first point to be processed on this track, GRNG, RTK, y

SARN S

and the time required for the vehicle to reach this point on the

track (TTK) are calculated following statement 5009. If required,

: a skip to the top of the next page is issued and a new table

3 heading is printed following statement 5010. At statement 5011
the track point data are printed in the track data table. If
the site was not found with the specified track point identifier,

&n appropriate message is then printed for this track. If

: terrain is to be tested, a test is then performed to determine "
g B

. if this point lies on available terrain. |f this point lies

of f the available terrain, an appropriate error message is
§ printed. Statements 5013 through 5019 test this leg for four :
' different types of errors. |If this point track identifier

b —
[N P

is found to differ from the actual identifier for this track,

logical flag ZTEKID is set to TRUE and an appropriate error
A message is printed.

P
- e

If the point sequence number does not ‘1l
correspond to the actual sequence number for this point, logical
3 Flag ZETKPT is set to TRUE and an appropriate error message is

;i , printed. If this leg's length is less than 10 kilometers,

logical flag 2SP is set to TRUE and a message is printed indicating
that this leg is unusually short,

AT R,

If RTK is greater than the
maximum range specified on the SWITCH card, a message is

printed indicating that an unusually long leg has been found

4 and logical flag ZSP is set to TRUE. If the number of points

processed is greater than two, a test is then performed to |

i A
Y
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determine if the turning angle defined by the .previous track

points is greater than the maximum expected turning angle. |If

i
=
¢
A
X
3
PRI ST Yy S

the maximum expected turninyg angle is exceeded, ZSP is set to
TRUE and an appropriate .message is printed. Following statement
5020 this point is stored in the track data array and the point

sequence number is stored in variable ID. Control is then

returned to statement 1250. Statements 5030 through 5900 set

g ' i error flaygs and print appropriate error messages if storage,

f L redundant tracks, or conversion errors are detected for this

’ ‘ { point. Then control transfers to statement 1250 for processing
:} } : of the next card type.

¢ | z Following statement 8000, the heading for the site

: - engageability table is printed. A major loop is then entered

% ‘ t which determines which tracks are engageable by which sites.

First the site system index (1J) is determined. If the system
type cannot be found for this site, an error message is printed

and control transfers to statement 8100. Once the site system

[P S

type has been determined, the site's range of interest is stored
3 in variable RANG. A DO loop is then used to determine the
tracks which intersect this fire volume. For each track, TTARNG
is cailed to determine the time that the vehicle fiying this

; ’ track will enter the fire volume. If this time is negative,

-
r——y

the track does not enter the fire volume and control transfers
p to statement 8020. Otherwise, the intersection counter and

\ intersection flags are set and the track ID is entered in the

! site engageabiiity table. An appropriate enyageability message

is then printed for the site. Following statement 8100, a DO

| loop is entered which prints a table containing the identifiers

‘ for all the nonengageable tracks. ¥ all the tracks are .
l nonengageable by all the sites, an appropriate message is printed :
’ following statement 8200. A major DO loop is then entered

3 } which determines which tracks are targeted for which sites and

[
L
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g 3 prints a table of targeted sites. First the logical flags ZTENG {
" { . b
;o is set TRUE, if the track has a point which comes within 25 Rk
?‘ ? meters of the site location. Next a test is performed and if " -
E ; the track point lies within the site's range of jnterest, -the é{ ?
: track identifier is stored in the table ITRKSW. A message is A
3 then printed indicating which tracks are targeted for each site §3 :
4 H I
2! and control is returned to the calling program. D
P
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1. NAME: MAP j
2, TYPE -OF PROTRAM: SUBRCUT.INE, -OUTPUT ?
3. LANGUAGE: FORTRAN: EXTENDED f
. PURPOSE: FPrint~a map; containirig thé points of interest. %

5. .ASSUMPTIONS AND ‘LIMITATIONS: The coordinates of ‘the points of

interest have been ‘apprépriately loaded into ‘the :arrays in the

proper form, %
‘6. ERROR RETURNS: ‘A call to-ERR and 4 RETURN AT will be executed é
if either of the following -eFfors are detected: :
A. 2000- - ABSCPR is unable to generate the réquired abscissa ;
coordinate labels. é
B. 2900 - LABEL is unable to generate the ordinate labels. %
7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS: §
CALL MAP (Y, X, :NY, MAXNY;. NCH), RETURNS (A1) %
Y- - Array, relative horthing of thé points 6f interest. ;
X = Array,~fqlétive‘¢asffng:of the ‘points of interest. é
NY - Number of points to-be printéd on ‘the map. a
(MAXNY - Maximum number of points to be printed. é
NCH - Maximum number of characters in‘§?;e identifier. ‘
Al - Exit taken: if one-of the -conditions listed under 6(above) occurs. '
8.. PROGRAMS CALLING THIS PROGRAM: MAIN'
9. COMMON- VARIABLES :USED:
A. ZZCPRD = DELTA, ESTEDG, I#RBUF, LNBUF (equivalenced to §
ZLNBUF), ‘WSTEDG ‘
B, ZIMAPP - NLPI., SCALE’; XMAX, XMIN, YMAX;, YMIN
C. 22CV1 - Y@RG
P. 4. NAP-A
114d< ;
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10. COMMON VARIABLES TO BE SET:

A. ZZCORD - IPRBUF, LNBUF (equivalenced to ZLNBUF)
B. ZZMAPP - -NLPI, SCALE, XMAX, XMIN, YMAX, YMIN

C. ‘Zzcvl = Y@RG
11. .COMMON VARIABLES CHANGED:
A. ZZC@RD - DELTA, ESTEDG, LNBUF (equivalenced, to: ZLNBUF), WSTEDG
B. ‘ZZMAPP - XMAX, YMIN
12. PROGRAMS.USED AND DESCRIPTION OF LINKAGES:
‘A. SUBROUTINES

(1)° CALL ABSCOR (ISTART, ISPC, N), ‘RETURNS (A1)

ISTART - ‘Integer, the starting position for the
abscissa coordinates -in the print array.

ISPC - The number of .blanks. between coordinate labels.
N = Number of labels to be printéd across the page.

Al - Control transfers to this statement number if an
error is .detected in ABSCHR.

(2) cCALL ERR (NAME, LAST, NSTAT) - Prints an error message
sindicating name of subroutine and statement number
where error ‘occurred.

NAME - Name of subroutine where error was detected.

LAST - End address of the storage area to be dimped from
subroutine NAME,

NSTAT - Statement number in subroutine NAME where error
occurred:

(3) CALL LABEL (M, X, XORG, ID), RETURNS (Al)
M - Character, contains the one letter three digit
grid- label for the line X. .
PO l‘.”AP*B,
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X. - Relative easting (10=E) of northing '(1D=N) for
which thé UTM grid letter is desired.
- X@RG. - Displacement (meters) of ‘the -origin from the UTH ‘%
2 reference point (AA). ’
ID-- Character, E indicates -easting of strip is. E
u desired.. N indicates northing of line i's :
- desired. L
- At - Control- is transferred to. this. statement when L
—1 an illegal grid letter is detected by CLN. P
b
*‘ (k). .CALL ‘MVC (1CNT, INPTR, ZINADD, !@PTR, ZI@ADD) - :Move ;;
" a character string from the word ZINADD into the % X
i :
i ‘word ZIBADD, b
”i ICNT - Integer, number of characters. to be moved gé
S from- ZINADD -to ZI#ADD. .
X INPTR -~ Integer, index of the first cnaracter to Qé
= ‘be. moved from ZINADD. i
, 3
ZINADD - ‘Character, 2 word array. (20 character) P
- from which characters wiil be.moved, %%
- P
I#PTR - Integer, index of the ‘lccation in ZIFADD :
T where the first character will be moved.
¥ ] b
Sl ZIGADD - Character, 2 word array (20 characters) .
2 :
where the character will be moved. }
b
t} 13. NOTES OF METHODOLOGY: Upon entry, MAP sets the scale factor :
: (1SCALE), calculates the easting scale factor (DELTAX), ;
3 q calculates the northing scale factor (DELTAY), -calculates.
y - the ordinate step size, and calculates the map boundries.
% 3 Next, the strip counter (ISTRIP), which counts -the: number
- of north~south strips required to cover the desirad afea ,
H
- map, is ‘initialized to zero,
il

P.4.MAP-C
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U

;; Next, a loop is entered which calculates and plots

E the north-south stfips required to .cover the. above mentioned
map. Following statement 1000, the eastern edge (ESTEDG),
and-wes tern edge (WSTEDG) of ‘the strip are calculated:

The western edge of the next strip (XNXT) is calculated and
the logical flag (ZRLAB) is set TRUE if .no more strips

-are required to cover the desired map. ABSC@R is then called
to store :the abscissa labels for this strip in buffer

IBRBUF. The strip counter (ISTRIP) is then incremented

and tested, If the strip under consideration is the first

et S bt

*

e b

oy
t

strip to be processed for this map, a page eject is executed
and the map- header data printed. Otherwise; a skip to the
top of the next page is exécuted, At statement 2020,

the one letter three digit -abscissa label is printed across
‘the page. Next the site counter (1); the northing of the
liné to be printed (YAXIS) and the line counter (KG) are
initialized for this strip. At statement 2100 the -

northern and southern boundaries of the area which this line : f

oy
N‘
N

C

!
[.mn

o
1
e

oty
[ p———

of print represents are calcilated. Next the DO loop is used
to- clear the line buffer. Logical flag ZLABEL then is set
to TRUE. if -an ordinate label is required for this line,

oy
[—

The grid for this line is next created. First the character
*.! is placed in the line buffer :in locations corresponding {{
to the abscissa labels. If an ordinate label is required:
(ZLABEL = TRUE), the line :buffer is then filled to print

a complete line of grid points, At statement 2500, the siie
counter is then tested. If all the sites have been previously
mapped, control ‘transfers to statement 2800. Following:
statement 2500, logical flag ZBUTRG i$ set TRUE, if site I does
not lie on- the area represented by this line and ‘logical

flag ZCPINC is set TRUE if the next site in the site table

1
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(141) lies on this area. Lf 'this point :(1) does not lie
on this area, control transfers to statement 2800. Otherwise,
a: test is performed to determine if the point | dies within

& 3
ot e

the strip. If this point lies within this strip.and within
this ‘line area, the point location (LBC) in the line buffer

is then calculated. If this location lies outside the printer
, page an error message is printed and’ LgC is reset to 1.

ot Following statement 2600 the line counter is incremented

by seven to provide the line offsét, the nimber of characters

4 FWWWWW T TR AR SR A
Gl T

identifying the point is -calcuiated-and stored in the line
buffer in the appropriaté location for this -point. The point
counter is then incremeritéd and logical flag ZcﬂlNc4is tested
to determine if another.point lies on this line area. |If

it is determined that another point' is to be printed on this
line, conti61 transfers to statement 2500. .A test .is then
peiformed to determine i f an ordinaté label is required for
- ‘this line, 1f a label is required for this line, LABEL is
then calied to-find this; axis Tabel and“HVC is used to store
this, label in the line buffer. This line is then printed on
the map ‘and the northing is indexed to the next line, and
control is transferred to statement 2100 if printing. for this
strip is not complete. Otherwise, the abscissa labels are:
printed on the end of the map- and control returns to statement
1000 if it is required to process another stfip.

, Otherwise, the normal return is executed to the calling

. program,
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:
g § o 1. NAME: MAXN (other entry points: MINN) g
2 :
N 2. TYPE OF PROGRAM: SUBROUTINE, LOGICAL 3
£t :
% ¢ T H
% ¢ i 3. LANGUAGE: FORTRAN EXTENDED :
E g L, PURPOSE: Determine the array entry with the greatest (smallest) value. é
b L o |
5 3
% s L 5. ASSUMPTIONS AND LIMITATIONS: Hone i
‘ i 2:::,
€ 3 6. ERROR RETURNS: Hone 3
£ 4 :
é E 7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS: !?
7 | CALL MAXN (X, NX, RSLT) ?
' entry point CALL MINN (X, NX, RLST)
: :
: X - Array from which the maximum(minimum)entry is to be found. 3
2 NX - Integer, number of entries from array X to be considered. ;
2 H K
o RSLT - Maximum (minimum) entry from array X. ‘i
E 8. PROGRAMS CALLING THIS PROGRAM: Q
g MAXN:  SORTR :
; entry pcint MINN: S@RTR :
P 9. COMMON VARIABLES USED: None :
g 10. COMMON VARIABLES TO BE SET: None i
- 11, COMMON VARIABLES CHANGED: None %
: 12. PROGRAMS i'SED ANC DESCRIPT!ON OF LINKAGES: None :
] 13. NOTES ON METHODOLOGY: If entry is via MAXN, the mode
3 . index (M) is s". to 2 indicating the+ the maximum value of the
! array is desired. Entry via MINN sets M to 1| indicating that
3 the minimum value is <esired from the array. At statement _
i 1000 the array index (MARK) of the maximum (or minimum) is f
3 ' initialized to ore. A DO loop which ranges over all the entries :
? ) (NX) consideres from the array X is entered. |f M is one, statement f
. P. 4. MAXN-A
A * n 125(- 2
L
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P
Lo
. {
1030 is used to determine if the array entry being tested z? 4
(x(L)) is less than the currently stored minimum. X(MARK). If E
. x
X(L) is less than Y(MARK), control transfers to statement ;: g
1041 where the array index (MARK) for the minimum array entry - 4
is set to the present entry index (L). |If M .35 two, statement i, %
{ ] -
1020 is used to determinc *f the array entry being . }
tested (X(L)) is greater than the currently stored maximum ; :
. 3
X(MARK). If X(L) is greater than X(MARK), control transfers {. i
. ?
to statement 1041 where the array index (MARK} for the . J
3 maximum array entry is set to the present entry index (L). zj ?
: Upon completion of the above loop the maximum (M=2) or i
. minimum (M=1) value for the array is stored in RSLT and §, i
: control returned to the calling program. . :
- | 3
1 N
; :
: i
: :
fe ¢
bs ¢
t 3
;
V; é
E: §
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NAME: MVC
TYPE OF PROGRAM: SUBROUTINE, LOGICAL
LANGUAGE: FORTRAN EXTENDED

PURPOSE: Manipulate character strings to form UTM grid square
designators.

ASSUMPTIONS AND LIMITATIONS: |f the arguments IBPTR and INPTR

are assigned values less than zero, the characters will not be

moved.

ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL MVC (!CNT, INPTR, ZINADD, I@PTR, ZI@ADD)

ICNT - Integer, number of characters to be moved from ZINADD
to ZIBADD.

INPTR - Integer, index of the first character to be moved from
ZINADD.

ZINADD ~ Character, 2 word array (20 character) from which

characters will be moved.

IBPTR - Integer, index of the location in Z!PADD where the first
character will be moved.

ZIPBADD - Character, 2 word array (20 characters) where the

characters will be moved.

PROGRAMS CALLING THIS PROGRAM: ABSC@R, CLN, CHBRT, LABEL, MAIN,
MAP

COMMON VARIABLES USED: MNone
COMMON VARIABLES TO BE SET: None
COMMON VARIABLES CHANGED: None

PROGRAMS USED AND DESCRIPTION OF ARGUMENTS: None

P.4.MVC-A
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- 13. NOTES ON METHODOLOGY: Upon entry to subroutine MVC, the word

location (IWBRD) in the array ZIBADD where the characters are
to be moved and the index (ICHP@S) of the first character
position within that word to be filled are calculated. 1If
ICHPBS is negative, ICHPBS is set to 9. Next, the location
(1WgD) of the word in the array ZINADD from which the character
string is to be moved and the index (ICHPS) of the first
character position to be moved from that word are calculated.
If ICHPS is negative, ICHPS is reset to 9., Next, a DO loop

is entered which ranges over the number of characters to be
moved (ICNT).

Upon entry to this loop, the position (ICHP@S) in word
ZIBADD (WBRD) where the first character will oe moved is found
by adding one to the character index ICHPBS. f ICHPAS lies
within word ZigADD (WGRD) (ICHP@S less than or equal 10) coentrol
transfers to statement 10. If ICHP@S is greater than
10, the character position is reset to one and the word
location IWPRD incremented by one. At statement 10 the
position (ICHB) of the first character to be moved from the
word ZINADD (IWBR) is found by incrementing |CHE by one.

ICHPP is then tested. |If ICHP@ is greater than 10, the character
position lies in the following word and ICHP# is reset to one and
the word location incremented by one. At statement 12, TEMPI

is set to the character string ZISADD (IWBRD) with the 1CHPES
character position set to 00 octal. TEMP2 is set to a field

of blanks vith the ICHP# character position set to the ICHPS
character position of ZINADD (IWPR). TEMP2 is then shifted

by the difference in position of the two characters and masked

by an octal 7 in character position ICHP@S. This result is
stored in TEMPZ  ZIPBADD (IWBRD) is then the #R mask of TEMPI

and TEMP2. The loop increments ICHF®5 and ICHPP until ICNT
characters have been moved and control returns te the calling

piOgraii
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8.

NAME: MYTIME
TYPE OF PROGRAM: FUNCTIOM, MATHEMATICAL
LANGUAGE USED: FORTRAN EXTENDED

PURPOSE: Calculate accumulated CP time in units of 100ths of a

second
ASSUMPTIONS AND LIMITATIONS: WNone
ERROR RETURNS: None
LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
| = MYTIME (1)
| - Integer, accumulated CP time (100ths seconds).
PROGRAMS CALLING THIS PROGRAM: JTIMER, PR0DMF
COMMON VARIABLES USED: None
COMMON VARIABLES SET: None
COMMON VARIABLES CHANGED: None
PROGRAMS USED AND DESCRIPTION OF LINKAGES: None

NOTES ON METHODOLOGY: Function MYTIME calculates the accumulated
Control Processor (CP) time in units of 100ths of a second. Upon
entry MYTI-E uses the function SECOND from the FORTRAN EXTENDED
libraive to find the ac.umulated CP time in second. MYTIME is
calculated by multiplying th's .ime by 100 to get accumulated
time in 100ths of a second. Control is then returned to the

calling routine.
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)

sy 1. NAME: BNEPT

LAt

2. TYPE OF PROGRAM: SUBROUTINE, MATHEMATICAL
3. LANGUAGE: FORTRAN EXTENDED
PURPOSE: Calculate the terrain elevation at a prespecified grid

point.

5., ASSUMPTIONS AND LIMITATIONS: The terrain data is accessible from

the direct access file and the terrain directory has been previously

AL NARR I v 5 07 T R A S E L M AR
F

stored.

% i 6. ERROR RETURNS: A RETURN Al will be executed if either of the follow-

ing errors are detected:
! A. Tie prespecified point coordinates cannot he converted to UTM.

B. The 2 letter UTM grid square designaror for the square of interest

cannot be converted to relative ea:ting and northing.

C. The grid square containing the point under consideration is not

: - on the direct access terrain file.
7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL @NEPT (XS, YS, H), RETURNS (Al)
: XS - Relative easting of the grid point under consideration.
YS - Relative northing of the grid point under consideration.
H - MSL altitude of the terrain at the grid point under consideration.

Al - Exit which is taken :f one of the errors described in 6 (above)

occurs.,
8. PROGRAM CALLIMG THIS PROGRAM: ELEV
COMMON VARIABLES USED:
A, ZZBUF - IBUF

B. ZZFASC - L#DA, LTDA, NPDA

P.4.ONEPT-A
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C. 2zCcv2 - LTRS, NBRS

5

COMMON VARIABLES TO BE SET:

A. Z2BUF - IBUF
B. ZIFASC - LEDA, LTDA, NPDA

¢. 2zCv2 - LTRS

COMMON VARIABLES CHANGED:

A. 2ZCV2 - NBRS
PROGRAMS USED AND DESCRIPTION OF LINKAGES:

A. SUBROUTINES

(2) cALL CITA (X, Y, L), RETURNS (A1) (entry point to COPRT) -

Converts the relative easting and northing of the point

under consideration to UTM coordinates (2 letters, 8 digits).

X - Relative easting of the point under consideration.

y - Relative northing of the point under consideration.

L - Dummy variable not used for this entry point.

Al - Control is transferred to this statement number if
an ervor is detected in CITA,

(3} CALL CITN (X, Y, L), RETURNS (Al) (entry point to COPRT)

Converts the UTH coordinates of a point to relative

easting and northing.

X - Relative easting of the point under consideration.
y - Relative northing of the point under consideration.

L - Dummy variable not used.

Al - Control is transferred Lo thic statement number if

an error is detected in CITN,

P.h.PNEPT-B
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13. NOTES ON METHODOLOGY: Upon entry to @NEFT, the lateral! data rate,
RATE, is set ic 500 meters. CITA is then called to calculate tha UTM

coordinates of the location (XS,YS). A DO loop is then usad
to determine if tha grid square (LTRS) which contains point (X5, YS)

is available from the dirasct access terrain file. |f this grid

1R square is not on the terrain file, control transfers to statement

9000 where a RETURN Al ‘s executed. |f the grid square is

perasrn

available from the direct access file, control transfers to statement
1300 where the address of the first *2-rain record for this square

is stored in local variabie LBC. CITN is then called to calculate
the relative easting and northing of the southwest corner of this

; grid square.

A DO loop is then entered. This loop ranges over the 24 records
i containing the terrain elevations for this 100 km grid squarc, Each
record covers a rectangular area where the sides are defined by
; the boundaries X1, (western), X2 (eastern), Y! (southern) and
- Y2 (rorthern). A test is then performed to determine if the
[ point (XS, YS) is in this rectangle. If the point is not within
{ this record area, control transfers to the end of the loop. The
record number is incremented by one and the next record area is
i tested. When the record which covers (XS, YS) has been found,
then the point number within the record and the record address
IR is not equal to LASLEC (1), the required record is read
- | from the direct access file and stored in IBUF. The MSL
P altitude is then caiculated by multiplying the altitude IBUF (i8)
: by the vertical data rate (10 meters). Contro! then returns to
L the calling program.
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1. NAME: PACK
2. TYPE OF PROGRAM: SUBROUTINE, OUTPUT
3. LANGUAGE: FORTRAN EXTENDED

L. PURPOSE: Punch a track identifier, track point identifier
and logical flag on file 9.

5.  ASSUMPTIONS AND LIMITATIONS: None

6.  ERROR RETURNS: MNone

7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
Call PACK (1, ISITE, ZWENG)
| - Integer, track index.
ISITE -~ Integer, site index.
IWENG - Logical, site-track engageability flag.

8. PROGRAMS CALLING THIS PROGRAM: MAIN

9.  COMMON VARIABLES USED: None

iv.  COMMOH VARIABLES TG BE SET: None

11.  COMMON VARIABLES CHANGED: None

12.  PROGRAMS USED AND DESCRIPTION OF LINKAGES: None

13.  NOTES ON METHODOLOGY: Each time PACK is called, a record
is punched on file 9 containing the track identifier, the
track point identifier and the engagement flag. Control

is then returred to the calling program.

P.4.PACK-A
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1. NAME: PMAP

2. TYPE OF PROGRAM: SUBROUTINE, LOGICAL

3. LANGUAGE: FORTRAN EXTENDED

L. PURPOSE: Control the input of the terrain data from tape and

e T

P R

initialize program execution.

5. ASSUMPTIONS AND LIMITATIONS: File 7 contains the terrain dJata
tape.

6. ERROR RETURNS: None

1% e ot ALILANEINELAS e L

7. LINCASE STATEMENT AND DESCRIPTION OF ARGUMENTS: The 1linkage to
PMAP is from the SCOPE operating system.

-

8. PROGRAMS CALLING THIS PROGRAM: None

9. COMMON VARIABLES USED:
A. ZZRAT - IMAX

[+ fymgrantiiegey

v
)

B. ZZTRKD - NDWSRD

10. COMMON VARIABLES TO BE SET: None

T4 em skt s et Vak A AL

11, COMMON VARIABLES CHANGED:

A. ZZRAI - IKAX

B. ZZTRUD - NDWURD

Ve T MYET L DL

12. PROGRAMS USED AND DESCRIPTION OF LINKAGES:
A. SUBROUTINES

(1) CALL MAIN, RETURNS (Al) - Controls input of data cards,

checking of input data and plotting of maps.

Al -~ Control is transferred to this statement number if
an error is detected in MAIN.

P L. PAAP-A
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(2) CALL RAW (TIN, T@UT), RETURNS (Al) - Read terrain data i
from a magnetic tape (file TIN) and write this data on
the direct access file T@UT.

Py

TIN - Integer, file number of tape to be read.

1

[Py

TBUT - Integer, file number of direct access device where

the terrain data will be stored.

i

Ai - Control is transferred to this statement number if -

an error is detected in RAW.

NOTES ON METHODOLOGY: Upon entry to PMAT, NDWPRD is set to 3000, -
KINN is set to 7 and K@UT is set to 4. Si’IP and NSQUAR are then

read from the terrain tape (file 7). The maximum number of terrain .
records (IMAX) to be read from the terrain file is then calculated.
RAW is then called to read the terrain data from the tape (file 7)

and store this terrain data on the direct access device (file 4).
MAIN is “hen called to provide the logical sequencing required for
successful PMAP execution. Control then returns to the SC@PE operating
system.

P.4.PMAP-B
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NAME: RAW
TYPE OF PROGRAM: SUBROUTINE, INPUT/GUTPUT
LANGUAGE: FORTRAN EXTENDED

PURPOSE: Read the terrain Jata file from type, create a directory,
and write the directory and terrain data on a direct access storage
file,

ASSUMPTIONS AND LIMITATIONS: The tape (file 10) has the directory and
terrain data in the proper sequence., The direct access storage file
(file 11) must be made available,

ERROR RETURNS: A RETURN Al will occur if the following error is
detected:

£. The number of records read exceeds the maximum IMAX,
LINKAGE STATEMENTS AND DESCRIPTION OF ARGUMENTS:

CALL RAW (TIN, TOUT), RETURN (Al)

TIN -~ Number of the input tape file (10).

TOUT - Number of the output direct access file (11),

Al - Exit taken if the condition listed under 6 (above) occurs.
PROGRAMS CALLING THIS PROGRAM: PMAP

COMMON VAR{ABLES USED:

A, ZIZBUF - [BUF

B. ZZRA! - IMAX, IRAN

COMMON VARIABLES TO BE SET:

A, ZZRAl = [IMAX

COMMON VARIABLES CHANGED:

A. ZZBUF - IBUF

B, ZZRAI - IRAN

P.hb,RAW=-A
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12. PROGRAMS USED AND DESCRIPTION OF LINKAGES: None,

13. NOTES ON METHODOLOGY: RAW reads the terrain data from tape (file
TIN) and writes these data on the direct access device (file T@UT),
Upon entry to RAW a REWIND is executed for both files to provide the
proper starting reference for these files., Sisxty-two words containing
the grid zone identifier, grid square identifiers and terrain data
locations are read from tape (file TiN), stored in IBUF, and then
written on the direct access device {file T@UT).

Next the record counter (N# REC) is set to one and a loop
entered. This loop increments the record counter, reads a record
(1717 or 1515 terrain data points) from tape and writes this data on
the direct access device (file TAUT), This loop reads records from
the tape and writes them on the direct access device until an end of
file mark is encountered or the maximum number of records (IMAX) is
exceeded, |If IMAX is exceeded, control is transferred to statement
40 where an error message is printed, a REWIND TIN is executed, and
an error exit (RETURN Al) taken, If an end of file is sncountered,
control transfers to statement 80 where a REWIND TIN Is executed and
a normal return taken,

Po l’o ‘0. RAH‘ 8
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NAME: SEARCH

TYPE OF PROGRAM: SUBROUTINE, LOGICAL

LANGUAGE: FORTRAN EXTENDED

PURPOSE: Find the targeted track point for a specified site.
ASSUMPTIONS AND LIMITATIONS: None

ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL SEARCH (ISIIE)
ISITE ~ Integer, specified site index.

PROGRAMS CALLING THIS PROGRAM: MAIN

COMMON VARIABLES USED: HNone

COMMON VARIABLES TO BE SET: None

COMMON VARIABLES CHANGED: None

PROGRAMS USED AMD DESCRIPTION OF LINKAGES: MHone

NOTES ON METHODOLOGY: Upon entry to subroutine SEARCH, a REWIND

is executed on file 9 to assure that this file starts at the proper
position. The first record is read from file 9 at statement 450.
If an end file is encountered, control transfers to statement

999 where a normal return is taken to the calling program. At
statement 970, a check is performed to determine if an 1/8

parity error was detected during this read. If an I/§

parity error was detected, contral transfers to statement 990 where
an error message is printed and control returns to the calling
program. |f an end of file is not encountered and an 1/@ parity
error is not detected, the track point identifier (IDTP) read from
this record is tested against the site identifier (1SITE) specified

in the argument list, If these identifiers are not equal, control

P.4.SEARCH-A
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BRADDOCK, DUNN AND McDONALD,INC. ‘

transfers to statement 450 where the next record will be read. ..
If these identifiers are equal, the engagement flag ZWENC is
tested. |f the engagement flag is TRUE, a targeted-by-track
message is printed and control returns to the calling subroutine.
Otherwise, control returns to statement 450 where the next .

record will be read.

P.4.SEARCH-B
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13.

NAME: SETBPT
TYPE OF PROGRAM: SUBROUTINE, LOGICAL
LANGUAGE: FORTRAM EXVENDED

PURPOSE: Calculate the block pointe - address for a specified

track and point.
ASSUMPTIONS AND LIMITATIONS: None
ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL SiiiBPT (NTK, I, IW@RD)

NTK - Index for the desired track.

| - Index of the desired end point.

IWBRD - Block pointer address for desired point.

PROGRAMS CALLING THIS PROGRAM: JTRK, TTRK, ZCKPTI

COMMON VARIABLES USED:
A. ZZTRKD - IDATA (equivalenced to TKDATA)

COMMON VARIABLES TO BE SET:
A. 2ZTRKD - IDATA (equivalenced to TKDATA)

COMMON VARIABLES CHANGED: HNone
FROGRAMS USED AND DESCRIPTION OF LINKAGES: None

NOTES ON METHODOLOGY: Upon entry to SETBPT the location of the

word (IWLEC) in the track data array containing this block pointer
address is calculated for this track. The block number (NBLK) is

then determined via a mask expression and shift of the word found at
location {WLAC. The block pointer word (IWERD) is then determined from
NBLK and the point index !. |If the debug flag is set to TRUE,

the track data array is dumped. Control then returns to the calling
program,

P.b.SEVBPT-A
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NAME: S@RTR
TYPE OF PROGRAM: SUBROUTINE, LOGICAL
LANGUAGE: FORTRAN EXTENDED

PURPOSE: Perform either ascending or descending sort on an array

and output maximums and minimums.

ASSUMPTIONS AND LIMITATIONS: None

ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL SBRTR (X,Y,NX,MAXNX,NY,M@DE)

X - Array for which an ascending sort, descending sort or maximum

and minimum of the array entries will be calculated.

Y - Array whose entries will be moved in an order corresponding
to the sort performed on X.

NX - Integer, number of entries from the array X to be available

for cort.

HAXNX - integer, maximum number of entries upon which a sort is

to be performed.

NY - Integer, numter of entries in array Y which will be moved

for each corresponding move in the X array.

MODE - Integer, mode of operation for this routine. | implies
descending sort; 2 implies ascending sort; 2 implies

maximum and minimum entries only are desired.
PROGRAM CALLING THIS PROGRAM: MAIN
COMMON VARIABLES USED:
A. 1ZMAPP - XMAX, YMAX, XMIN, YMIN

COMMON VARIABLES TO BE SET: Nonz

P.4.SERTR-A
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- 11. COMMON VARIABLES CHANGED: !

Mhh s v ety 8 TR E

A. ZIMAPP - XMAX, YMAX, XMIN, YMIN
12. PROGRAMS USED AND DESCRIPTION OF LENKAGES:

A. SUBROUTINES ..
(1) CALL MAXN(X,NX,RSLT) - Find the maximom cntry in array X.

X - Array from which the maximum entry is to be found.

NX - Integer, number of entries from array X to be N

considered.

RSLT - Maximum entry from array X. by

(2) CALL MIN#(X NX,RSLT) (entry point to MAXN) ~ Find the

the minimum entry in array X.

it e B

X - Array from which the maximum entcy is to be found.

NX - Integer, number of entries from array X to be

considered.
RSLT - Maximum entry from array X.

NOTES ON METHODOLOGY: Upon entry to SPRTR, N is set 1o the

number of array entries to be sorted (NX) minus one. At statement
1010 the sort DO loop is entered. First the lowar (L1) and upper
(LL) indices which determine the entries which require sort are
determined. The lower index is set to the D0 ioop index K and

the upper index is set to NX. The array index MARK is set to the D0
loop index K. At statement 1012, a DO loop which ranges over the i
entries (L1 to LL) to be sorted from the array X is entered. |If j
M@DE is one, statement 1020 is used to determine if the array

entry being tested (x(L)) is greater than the currently stores
maximum, X(MARK), |f x(L) is greater than % (MARK), control transfers
to statement 1041 where the array index (K:RK) for the

P.4. SHRTR-B
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. maximum array entry is set to the present entry index (L). If
M@DE is two, statement 1030 is used to determine if the

g. array entry being tested (X(L)) is less than the currently stored
minimum, X(MARK). 1f X(L) is less than X{MARK), control transfers
to statement 1041 where the array indéx (MARK) for the

P

minimum array entry is set to the present entry index (L). If

M@DE is 3, no sorts are required and control transfers to statement
1052. Following statement 1049 the maximum (M@DE=1) or

i minimum (MPDE=2) array entry is stored in the array location K

2 ety
.

and the value of the array previously stored in array location K
is stored in location MARK. This procedure stores the values
X(MARK) in descending order (M@DE=1) or ascending crder (M@DE=2)

i as required.

b o

If NY is greater than zero, NY entries from the array Y will

be switched corresponding to the switch performed in the X array.

- When the sort is complete or IM@DE is 3, control transfers

to statement 1052. Following statement 1052 the maximum (XMAX) and
minimum (XMIN) entries in array X are found. If NY is less than

or equal to zero, control returns to thc calling program.

Otherwise the maximum (YMAX) and minimum (YMIN) entries for the
array Y are calculated. Control then returns to the calling
program.
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NAME: STPNT (other entry points: STRK)

TYPE OF PROGRAM: SUBROUTINE, STORAGE

LANGUAGE: FORTRAN EXTENDED

PURPOSE: Store track data in the track data table.

ASSUMPTIONS AND LIMITATIONS: STRK must be called to calculate

track point initial address prior to point storage.

ERROR RETURNS: A error message will be printed and a RETURN El

executed if track data table overflows.

LINKAGE STATEMENT AND DESCRIPTION OF LINKAGES:

CALL STPNT (X, Y, Z, T, J), RETURNS (E!)

entry point CALL STRK (DUM, DUM, DUM, DUM,NDUM), RETURNS (E1)
X

Relative easting of the track point under consideration,

Reiative northing of the track point under consideration,

Altitude of the track point under consideration,

Time required to reach the point under consideration.

\
z
T
J = Check point code for the point under consideration,
DUM - Dummy variable not used.

HOUM - Dummy variable not used.

El - Exit taken if the condition listed under 6 (above) occurs.

PROGRAMS CALLING THIS PROGRAM:
entry point STPNT: MAIN
entry point STRK: MAIN

COMMON VARIABLES USED:
A. ZZTRKD - MDW@RD, TKDATA {equivalenced to IDATA)

COMMON VARIABLES TO BE SET:
A. ZZTRKD - NDWE@RD

COMMON VARIABLES CHANGED:
A. ZZTRKD - TKDATA (equivalenced to 1DATA)

P.L.STPNT-A
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12, PROGRAMS USED AND DESCRIPTION OF LINKAGES: None

13. NOTES ON METHONOLOGY: Upon entry to STPNT, the path leg index
(LEG) is incremented and the address of the first word of storage
for this leg is calculated. |f this storage area exceeds the max-

imum word address (NDWORD), control transfers to statement 9000

where an overflow message is printed and control transfers to
the calling program via error RETURM El. If table overflow does

b
]
i
&
B
:
b
3
E:
K
il
4
E
&
A

not occur, the time to reach this leg endpoint is stored in the .
track data array (TKDATA) at address IWORDA. The easting of this i
point is then stored in the first 40 bits of the next word and the

SRR EL NI

F

and the corresponding track altitude is stored in the last 20
bits of this word., The address is then incremented and the
points northing stored in the first 40 bits of the ~ext word and the

Tt o wrA £ 1rora Frmnt

Snads

checkpoint code (MC) stored in the last 20 bits of this word.

3 Control then transfers to statement 5000 where the track array
E will be dumped if the DEBUG flag (DB) is TRUE. Control is then
i returned to the calling program,

Upon entry via STRK, the total leg counter (LEGSUM) is incre-
mented by the number of the legs processed for the previous track.
The location counter (NLEC) is then incremented by one and the
address (IFWORD) of the first word in this block is calculated.
Then the block counter (NBLK) is set. |f this is the first call

to STRK, the track data array is initialized to zero. At state-
ment 4000, the location of the block data pointer address is

2N e P € RO Xt e a1 A 8 N N Th"a,

TANG A 28 ane

calculated. The block data address is then stored in the data

array. Control then returns to the cailing program.
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1. NAME: THYME (other entry points: TZT)

FER N T Y L e T . .
- s
r———

TYPE OF PROGRAM: SUBROUTINE, MATHEMATICAL
LANGUAGE: FORTRAN EXTENDED

PURPOSE: Calculate and print the program accumulated time and incre-

mental time since the last time printout via THYNE,
ASSUMPTIONS AND LIMITATIONS: None

ERROR RETURNS: None

LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL THYME no arguments

entry point CALL TZT no arguments

PROGRAMS CALLING THIS PROGRAM:

entry point THYMZ:

entry point TZT: MAIN, DUPINP, PREDMF, PSIT, PSYS
COMMON VARIABLES USED: None

COMMON VARIABLES SET: None

COMMON VARIABLES CHANGED: None

PROGRAMS USED AND DESCRIPTION OF LINKAGES:

A. FUNCTIONS

(1) TIME = MYTIME(M). MYTIME is used to calculate the accumulated
CP time in units of 100ths of a second.

M - Integer, dummy variable not used.

NOTES ON NETHODOLGGY: Subroutine THYME is used to calculate accu-
mulated CP time and incremental CP times and print a two line time
report. Upon entry to THYME a printer line is skipped, Entry via
ENTRY TZT first calculates TIME, the accumulated CP time in seconds,

P.4 .THYMEA
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using function MYTIME. A printout of the accdmulated time, TIME,
is then provided. If ITIM, the accumulated time (stored from pre-
vious call), is less than .001 seconds control transfers to state-
ment 1050 where TIMl is set to the current accumulated time and a
normal exit to the calling subroutine taken. {f ITIM is greater
than or equal to .00l, the incremental CP time is calculated from
the difference between the current time, TIME, and previous time,
ITIM. A printout of this incremental time is provided, ITIM is set

to TIME and control is returned to the calling program.

P . l’ .THYHE-B
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NAME: TT@RNG

TYPE OF PROGRAM: SUBROUTIHE, MATHEMATICAL

p PRI

~ v
~N
.

3. LANGUAGE: FORTRAN EXTENDED

" 3‘ 4, PURPOSE: Calculate the time a specified track enters a specified

: . site fire volume.
2, 5. ASSUMPTIONS AND LIMITATIONS: A entry is recorded only if this time
. is after TiZZ.
z, 6. ERROR RETURNS: None

7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
CALL TT@RNG (RAGIN, T1ZZ, TIME, NF, HTK)

RAGIN - Range of interest for the site under consideration.

o~ —y

PR N—

TIZZ - Earliest time to be considered for entry.
TIME - Time a specified track enters a specified site fire volume.
NF - Integer, index of the site under consideration,

NTK - Integer, index of the track under consideration.

PROGRAMS CALLING THIS PROG?AM: MAIN

COMMON VARIABLES USED:

A. ZITRK] - MNP

B. ZZSITE - XFU, YFU, ZFU
COMMON VARIABLES TO BE SET:
A. ZITRKI - MNP

B. ZZSITE - XFU, YFU, ZFU

CONMON VARIABLES CHANGED: None

PROGRAMS USED AND DESCRIPTION OF LINKAGES:
A. FUNCTIONS

(1) X = TTRK {NTK,!) - Finds the time for the specified track 1
and point indices.

P.4.TTARNG-A
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NTK - Index for the specified track. ;

| - Index for the specified point. E

(2) X = XTRK (NTK, 1) (entry point to TTRK) - Finds the easting J
for the specified track and point indices, é

NTK - ladex for the specified track. f

I = Index for the specified point. {

(3) X = YTRK (NTR, 1) (entry point tc TTRK)-Finds the northing 4
for the specified track and point indices. ;

NTK - Index for the specified track. t

| - Index for the specified point. é

(4) x = ZTRK (NTK, 1) (entry point to TTRK) - Finds the altitude ¢
for the sacified “rack ang poinrt indices. ;

NTK - Index for the specified track. _h

! - Index for the specified point. i

~ 13. NOTES ON METHODOLOGY: Upon entiry to TTHRNG, the site location is t
stored is jocal variables XFUT, YFUT, AND ZFUT. The square of ;
the site range of interest is calculated, the number of points E
on the track is stored locally, and the point counter (1) for this |
track is initialized to ). ;;
At statement 1005, a loop is entered which finds the time “

of intersection for a specified track with a specified site {
fire volume. First, the point counter is indexed and a test -
performed to see if the maximum number of points for this .
track has been exceedad. [|f the maximum number of points L

have been exceeded (I>MN), control transfers tc statement

1036 where the time of intersection is set equal to -1 and

3

control returns to the calling program. |If the number of
points has not been exceeded, a test is performed to see if

this leg end point is reached before the specified initial
time (T122).

=]

i

If this leg end point is reazhed by the

~

(-

P.4.TTBRNG-B i
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vehicle before the specified initial time, control transfers to

statement 1005 whe-e the point index is incremented in

t preparation for tne next leg to be tested. Next, the square of
the range from tiwe site location to the leg starting point and

: end point {(ANS,CNS) are calculated. Time is set equal to the

leg initialization time and the range to the starting roint

is tested, |If this range to the leg starting point is less

than the range of interest, control returns to the calling pro-

gram, If this point lie. rutside the range of interest, the

leg extension variable DISCRM is calculated. |f DISCRM is less

than zero, this leg does not intersect the fire volume and control
transfers to statement 1005, If this leg intersents the fire
volume, the entry time and exit time for this leg (or leg extension)
are calculated, |If this time satisfies the desired constraints,

the eniry time is stored in TINE znd control then transfers to the

calling program.
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i i
* I. NAME: TTRK (other entry points: XTRK, YTRK, ZTRK) §
é. 2. TYPE OF PROGRAM: FUNMCTINN, LOGICAL %
. 3. LANGUAGE: FORTRAN EXTENDED f
5- 4, PURPOSE: Find values of time, easting, northing, and altitude i

from the track array. :
i 5. ASSUMPTIONS AND LIMITATIONS: None

6. ERROR RETURNS: None

- 4

7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:
TTRK(NTK, )

XTRK(NTK, )

YTRK(NTK, ')

ZTRK(NTK, 1)

NTK - Integer, index of the path of interest.

entry point X

entry point

X
entry point X

i

entry point X

1 - integer, index of the point of interest.

8. PROGRAMS CALLING THIS PROGRAM:
TTRK: MAIN, TT@RNG
entry point XTRK: MAIN, TT@RNG
entry point YTRK: MAIN TT@RNG
entry point ZTRK: MAIN, TTERNG

9. COMMON VARIABLES USED:
A. ZITRKI - MNP
B, ZISITE - xFU, YFU, ZFU

10. COMMOM VARIABLES TO BE SET:
A. ZZTRK] - MNP
B. 2ZSITE - ZFU, YFU, ZFU

11, COMMON VARIABLES CHANGED: MNone

P.L4.TTRK-A
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12. PROGRAMS USED AND DESCRIPTION OF LINKAGES:
A. SUBROUTINES
CALL SETBPT (NTK,!, IW@RD)
NTK - Index of the desired track.
| - Index of the desired point.

IWIRD - Block pointer address for the desired point,

13. NOTES ON METHODOLOGY: Function TTRK with entry points XTRK,
YTRK, and ZTRK, is used to find the time, easting and northing
for a specified track point. Upon entry via TTRK, the block
pointer word (IW#RD) is calculated bv a call to subroutine SETBPT,
The time is then stored in variable TTRK and control transfers
to statement 6000. if entry is via entry point XTRK,
the address index (JA) is initialized to | and control transfers
to statement 4000. |If entry is via entry point YTRK, the
address index is initialized to 2 and control transfers to
statemeit 4000, At statement 4000, SETBPT is called to
calculate the block pointer address for this track point. The
easting (JA=1) or northing (JA=2) is then stored and control trans-

fers to statement 6000. If entry is via entry point ZTRK,

SETBPT is called to find the block pointer address for this _;
point. The altitude at this point is then calculated at state- Jd
ment 5000. The debug flag (DB) is then tested. If the :

debug flag is TRUE, PLUMP is called to dump the track data array
and control returns to the calling program,

. L i
Praedd it b wird NG AENL
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1. NAME: ZCKPTI (other entry points: ZCKPT2, ZCKPT3, ZCKPT4)

HECRTS L BTN R L

| 2, TYPE OF PROGRAM: FUNCTION, LOGICAL

3. LANGUAGE: FORTRAN EXTENDED

; L4, PURPOSE: Set the logical check point flag corresponding to the
appropriate bit,

B b

5. ASSUMPTIONS AND LINMITATIONS: HNone

6. ERROR RETURNS: None

e tral Y

7. LINKAGE STATEMENT AND DESCRIPTION OF ARGUMENTS:

T TR YE

P
$

ZCKPTI (NTK, 1)
2CKPT2{NTK, I)
ZCKPT3(NTK, 1)
ZCKPT4(NTK, 1)

i . entry point

entry point

AT T

£

5
:
3
{

i

X
X
entry point X
X

entry point

All use the same arguments.

NTK - Integer, Index of the path of interest.

L RVRLALETL ) - DA BTt

{ - Integer, Index of the point of interest.
8. PROGRAMS CAL'ING THIS PROGRAM: None

9, COMMON VARIABLES USED:
A. ZZTRKD - TKDATA (equivalenced to IDATA)

10, COMMON VARIABLES T9O BE SET:
A. ZZTRKD - TKDATA (equivalenced to !DATA)

b PPV A B T ALY B B R e K e st .

11. COMMON VARIABLES CHANGED: None

12. PROGRAMS USED AND DESCRiPTION OF LINKAGES:
A. SUBROUTINES:

CALL SETBPT (NTK, |, IW@RD)
NTK - Index of the desired track.

et e SSni Gt LA B E.

. RN e

e

I = Index of the desired point.

IW@RD - Block pointer address for the desired point. g

13. NOTES OM METHODOLOGY: Entry to this function via entry points %

ZCKPT1, ZCKPT2, ZCKPT3, and ZCKPThL specifies the checkpoint bit p

index for this track point. Upon ertry the first, second, third, %

3

= P.L.2CKPTI-A 3
178< :
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or fourth bit of the check point code will be selected for test,

b atvatiy X (A AT LR e

As. statement 5000, the Llock pointer address for this

track point is calculated. Then the first, second, third, or

fourth checkpoint bit is calculated and stored in local variable

IDP. Logical checkpoint flag ZCKPT] is then set TRUE if IDP
is equal to 1.

2 Tokbaicvinityd Lie g,

A test is then performed to determine if debug
output is desired and control returns to the calling program.

TR P TR v o o kil

o A it ATl AN

P.4.2CKPTI-B
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fETSN———,)
-

g P.5 ERROR MESSAGE LIST

The following is a error message list for PMAP. To facilitate error
lookup, the errors are categorized by the subroutine namz and the state-
ment number in the subroutine where the error was detected. Error detec-
tion sometimes generates several messages providing a trace to the source
of the error. Some of the statement numbers were not properly initialized

prior to error message printing. These statement numbers are listed or
PXXXX! .

e N Bt Tk

L e h g Sy e T st a0 A €My b

5osEnn

P.5-1
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Boew g
.

P.6 OUTPUT RECORD FORMATS

PMAP produces a printed output report and map plot and if

I T

requested, a tape consisting of the sites which engage at least one path.

yase

P.6.1 Output Report and Map Plot
PMAP produces a site data table, site plot, path data table, Z
path point plot, and engageability table. Annotated examples of each of %
these types of output may be found in Volume 1fl D. TERAIN, PMAP, SERTEV i
User/Planner Manual, Paragrap.. .5, g
4

P.6.2 Site Tape

¥,

If requested by the analyst, PMAP will punch one seven
word logical record for each site which has at least one engageable path,
As shown in Figure P.C-1, this record contains the system identifier,
site identifier, site location in UTM coordinates, site altitude, and the

site sector.

P.6-1
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P.7 MACHINE ENVIRONMENT

P.7.1 Hardware Requlirements

The MICOM version of TACOS Il will run on any computer in the
CDC 6000, 7000, or CYBER-70 series.

P.7.1.1 Core Memory

PMAP requires 56175 (octal) words of core memory for execu-
tion. The size of the loader at the installation under consideration must
be accounted for to obtain the core requirement for loading. ECS is not

required.
P.7.1.2 Disk Tape Space

A minimum of two 7-track tape units are required during the
execution of PMAP. The precise number of PRU's of dick storage use will
depend on the size of the terrain file used. Each 100 KM grid square con-
tains 22 1717 werd records and 2 1515 word records or a total of 40,804 words
per grid square. Grid zone 32UF contains 12 100 KM grid squares, 489,648
words or 7,651 PRUs.

P.7.1.3 Other 1/0 Devices

A card reader and line printer are necessary for normal

1/3 interfacing with the user.

P.7.2 Operating System Requirements

P.7.2.1 Basic System

The operating system for the MICOM version of TACOS |1 is
SCOPE 3.hk. The source language for PMAP is compiled under FORTRAN
EXTENDED Vi,

P.7.2.2 Non-Standard Options

PMAP requires no non-standa-d options.

P.7-1 1843<
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p.7.2.3 Operator Instructions

If a non-standard line spacing Is specified, that is, other
than 6 lines per inch, the operator should be informed prior to program

execution.
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