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1.0 [INTRODUCTION

This document is Volume I!l of the three-volume report on the Tactical
On-Line Maneuver Mode! (TOMM). Its purpose is to document as completely as
possible in a single volume the software for TOMM, It is intended for the

technical reader interested in the details of system implementation.

The TOMM software consists of some 8400 lines of source code, with
1.5% written in assembly language and the rest in FORTRAN. This does not in-
clude the library of FORTRAN-callable graphics subroutines supplied by the
vendor of the display system. TOMM is written for a minicomputer-based color
refresh vector graphics system which resides at Integrated Sciences Corpora-
tion. It consists of a Varian V73 16-bit minicomputer with 32K words of
memory and an IDIIOM Il color vector display generator (stroke writer) with
CPS nonitor. For more information on the hardware, refer to Volume 1|, Section
3.0 of the TOMM report.

The remainder of Volume |!1 is organized in the following way. Section
2 contains information on the overall organization of the TOMM software and
the highest level control of program flow within TOMM, Section 3 contains
descriptions of all the major data structures of TOMM and the flow of data
into and out of these structures. Section 4 contains more detailed descrip-
tions of the major software modules of TOMM. Finally, Section 5 is a complete

source listing of the TOMM software.
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2.0 SCFTWARE ARCHITECTURE AND CONTROL FLOW

2.1 TOMM SOFTWARE HIERARCHY

The TOMM software is organized as a multi-level tree hierarchy with
a root segment at the highest level and twenty-one segments called overlays
at the second level. Each overlay generally corresponds to a single major
function or set of related functions. |In some cases, due to the limited addres-
sing capability of the 16-bit minicomputer on which TOMM was implemented,
single functions were broken up into multiple overlays in order to stay within
the available memory space. Only one overlay at a time resides in memory;
the others reside on disk. The first two levels of TOMM are shown in Figure
2-1,

The root segment determines which overlay is to be executed next, and
provides communication between overlays. The minicomputer operating system
dictates that all communication between overlays must occur through common
areas in the root segment. The root segment thus contains over eight thousand
words of common area: two large files (the Master Data File and the display
file) and a number of auxiliary variables. The structure and flow of data

in TOMM will be described in Section 3.0 of this volume.

Each overlay in turn is at the top of a tree hierarchy containing
an average of about fifteen modules, some of which are repeated in other
overlays. Figure 2-2 shows the complete structure of one of the simpler

overlays, namely overlay 3 which handles reference lines.

2.2 FLOW OF CONTROL

In the overlay structure described in the previous section, only the
root segment can call overlays into main memory from disk and pass informa-
tion between overlays. 1In order to conserve memory, however, the root
segment contafns only four executable statements. Actual control of program
flow therefore resides in an overlay which acts as the ''director.," Oveflay
1, called DRECTR, serves this function. Most of the sequencing of overlays
for the performance of TOMM functions is controlled by DRECTR; most transi-
tions between overlay modules of a single function pass through it.

-2-

o el R B e —

d

——y SR T -




First level:

Root segment : Calls all second level routines

Second level (overlays):

1 =

2=

Figure 2-1, First Two Levels of TOMM Software Hierarchy.

DRECTR : The director (see Section 2.2)

SCINIT : Initialize scenario display

REFLIN : Reference l!ines

DEFTER : Define terrain

UNTMOB : Unit mobility illustrations

UNITS : Establish initial order of battle

USTATE : Add and delete units

MVMM|

UNTPTH

TERPTH : Define single~unit and cluster movements
UNTARL

CLSARL

AOBE!1 : Draw AOBE's (with 017)

RNGCNT

URISE : Draw future position contours

CONGEN }

DNCTRI
DNCTR2
UUDCT : Compute unit-to-unit detections

SETIME : Set time-of~day

REPLAY : Replay scenario (With 019 for current replay only)

{} Draw detection contours
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In order to accomplish this control flow director function, DRECTR
also serves as the interface with the user for the main functional menu of
TOMM. It waits for the user to select the next function and sets up the
sequence of overlays necessary to carry out that function. When the function
sequence is complete, control returns to DRECTR. Figure 2-3 is a diagram
showing the highest level flow of control in TOMM, i.e., at the overlay

level. Functions not shown are performed within DRECTR itself,




DRECTR

Root Segment

Overlay sequences (control passes to DRECTR between overlays in the sequence,
unless otherwise noted):
Define terrain and initial order of battle : DEFTER, UNTMOB, UNITS
Recall scenario : DRECTR itself, with UNTMOB
Reference lines : REFLIN
Unit state (add/delete units) : USTATE
Future position contours : RNGCNT, URISE, RNGCNT, CONGEN, RNGCNT
Master replay : REPLAY
Current replay : UUDCT, REPLAY (control passes directly between these)
Set time-of-day : SETIME
Detection contours : DNCTR1, DNCTR2
AOBE's : DNCTR!, AOBEI
Unit movement definition : MVMMI, UNTPTH, TERPTH, UNTARL (single-unit)

MVMMI, (UNTPTH, TERPTH), CLSARL (cluster)

Once for each cluster member

Figure 2-3, Highest-Level Flow of Control in TOMM.
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3.0 DATA: STRUCTURES AND FLOW

3.1 DATA STRUCTURES

The major data structures of TOMM are the Master Data File (MDF) and
the display fite. The MDF is used to store almost all information about the
current scenario. There are essentially four subfiles included in the MDF:
terrain information, unit state information, unit actions (primarily move-
ments), and events (detections and engagements). The MDF is described in

detail in Section 3.1.1 below.

The display file is used to store display commands which give a pic-
ture of the scenario at the current problem time, together with all other
information displayed to the used at any given time. It is described in
detail in Section 3.1.2 below., Several other auxiliary data structures are

discussed in Section 3.1.3.

3.1.1 Master Data File (MDF)

The Master Data File, an integer array of 3000 words with the
variable name MDF, is the framework behind any scenario defined in TOMM.
At the onset MDF holds all information about the terrain and initial order
of battle, if one is defined. Should more units be added or deleted at a
later time, the MDF is so changed. When unit movements are defined they
are stored in this array, and as these movements are played out the MDF
is continually updated to reflect each unit's new location and state
(e.g., which units it detects, what terrain it occupies). As events
(detections or end of detections) occur, these are stored in the MOF to

be recalled when master replay is run.

The overall structure of the MDF is shown in Figure 3-1. The
header is the first four words of the MDF and these are pointers to the
areas in the array which contain terrain data, unit data, event data and

scratch. For example, suppose the first four words of MDF were as follows:

I"
)
1




MDF
1 5
2 996
3 2121
b 2100

The first integer, 5, is the terrain pointer and therefore, information
concerning terrain begins at MDF(5), while unit data begins at MDF(996),
the scratch area starts at MDF(2121), and MDF(2100) is the first word of

the event area.

Each terrain feature of a scenario is allotted space (of varying

length) in the MDF organized as follows (see Figure 3-2):

1. The first word is a pointer to the beginning of the next
terrain stored in the MDF or 0, if it is the last terrain feature.

2. The second word is the code for the terrain type (1 = road,
2 =river, 4 = lake, 8 = city, 16 = outer hill, 32 = forest, 64 = simple
road, and 128 = inner hill).

3. The third word is the entity number of this feature.

4. The following four words are Xmin, Ymin, Xmax, Ymax which
denote the smallest X value, smallest y value, largest X value, and
the largest Y value of the given terrain.

5. The last block of words detailing a terrain feature are the

sequence of points X‘, Yl’ XZ' YZ’ ..... Xn, Yn which delineate the region.

(the number n may be different for each feature). Except for simple roads

and rivers all terrains are closed contours and therefore, (X], Y])=

(Xn, Yn)' Roads are stored twice, once as a number of line segments

(simple road) and once as a narrow closed contour which encloses the simple

road. Only the latter are displayed.

The next area, beginning at MDF (MDF(2)), holds data concerning

the current status of each unit. The header of this area consists of four
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OVERALL STRUCTURE

MDF
HEADER

TERRAIN INFORMATION
POINTER

UNIT INFORMATION
POINTER

TERRAIN
INFORMAT I ON

SCRATCH
POINTER

EVENT FILE
POINTER

HEADER
FOR UNITS

GREEN
UNITS

NUMBER OF
GREEN UNITS

NUMBER OF
RED UNITS

RED
UNITS

POINTER TO FIRST
GREEN UNIT

ACTION
RECORDS

POINTER TO FIRST
RED UNIT

EVENT
HEADER

EVENT
FILE

POINTER TO NEXT
AVAILABLE SLOT FOR A
NEW EVENT

SCRATCH
AREA

POINTER TO
NEXT EVENT

TO BE REPLAYED

BLANK
(FOR FUTURE USE)

Figure 3-1.

Master Data File.




POINTER TO o Set to 0 if this is the last
NEXT TERRAIN terrain feature
ROAD = = = = = = = = = = - = 1
CODED
TERRAIN TYPE RIVER - 2
LAKE = = = = = = = = = = = = 4
ENTITY NUMBER U == mmmmmmm - - 8
OUTER HILL = = = = = = = = = 16
FOREST = = = = = = = = = - - 32
XMIN
SIMPLE ROAD - = = = = = = = 64
; INNER HILL = = = = = = = = = 128
MIN
Xmax
YMax
X
Y,
Xy
Y

Xn_] For all terrains except RIVERS and
SIMPLE ROAD X =X., and Y =Y, .
n "l n 1
Yn-l
X
n
Y
n
Figure 3-2. Terrain Information Organization. i
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words which detail (1) the number of green units, (2) the number of red
units, (3) a pointer to the first green unit, and (4) a pointer to the first
red unit. Each unit is allotted an area in the MDF of length RCDS!Z
(currently 20). The organization of these unit information records is shown

in Figure 3-3.

Following this unit status information is a sequence of unit action
blocks, one block per unit. As seen in Figure 3-3, the last word of each
unit information record is a pointer to that unit's action block. The
action block for a given unit contains a header followed by a time-ordered
sequence of action reccrds which specify the unit's movement through arrival
times at nodes and terrain transitions. The action records are variable in
length to allow inclusion of other time-dependent actions such as changes in
mission and supply level. The type of action and length of the record are
specified by a bit-code or '‘vector change status word'' at the beginning of
each record. This is shown in detail in Figure 3-4. Note that detection
and engagement events were to be stored here in the initial design. Since
then, they have been moved to a separate area in the MDF to make for easier
editing of these events. Also note that the pointers in the unit action
block header are relative to the beginning of the action block to allow

for easier editing of unit movements.

The event file begins at MDF (MDF(4)) with a three word header. The
first word is a pointer to either the next event to be recalied (when in
master replay) or the first word of a new event to be stored. The second
word of the header is the time (in minutes) up to which events have been
determined. The third word is not used at the present time. Events take
up five words of the MDF and are stored in chronological order (See Figure
3-5). The first word gives the time of the event, the second word gives
the event code (l=friendly detects, 2=enemy detects, -I=friendly no longer
detects, -2=enemy no longer detects). The third word identifies the friendly
unit by its order in the MDF, and the fourth word indicates the red units
in bit-coded form. The last word in the event file is at MDF (MDF(3)-1).

At MDF (MDF(3)) the scratch area begins.

-11-




LABEL

ENTITY

SIZE

TYPE

X POSITION

Y POSITION

TERRAIN

MOVING/STATIONARY

ASSETS REMAINING

ENDURANCE

DETECTED

UNITS

UNITS IN

FIRING RANGE

ENGAGED

UNITS

DETECTING

UNITS

MISSION/STATUS

POINTER TO ACTION RECORD

Figure 3-3.

Label: 0 - 30
Entity #: 200 - 299
Size: 1 Brigade
2 Battalion
3 Company/Battery
Type: Artillery

1
2 Armor

3 Infantry

4 Mechanized Infantry

Terrain Type: Bit coded See Figure 3-2

Moving/Stationary (1,0)

Detected Units: Set of opposing units in

Bit Coded form

Units in Firing Range: "

Engaged Units: "
Detecting Units:

[Mission/Status

Active Unit (0 - 1)
-10 Defense
- 8 Defense

Inactive Unit

0 \\NApl 440

-1 Indicates unit is offscreen-
action entries will at some
scenario time enter the unit

Scenario Time of Extension

Unit Information Record.




Header

- o [}

W

Prr. to Last action @ _ri- information razcord ots. ters:

Pir. to Present Acticn
Per. to Next Ac:cion
‘lector cnange Status ~Org
X position

Y position

«ime of arrival/transition
terrain type

detected units 1-15
detected units 16-30

units in firing range 1-15
units in firing range 16-30
engaged units 1-15
engaged units 16-30
resupply level (%)
mission

-

Isitial Unit State
{at problem time zero)

D WOV LN — O

I

Unit Action Record

vector change status word

X position

Y position

time of arrival/transition
terrain type {(always included)
detected units 1-15

detected units 15-30

units in firing range 1-15 — relative position in list i€ all
units in firing range 16-30 «ords contained a change.
engaged units 1-1§ “Only those words which indicate
engaged units 16-30 a transition will be included in
resupply level (3) any given vector.

mission -

o0 0 0068668 WM —O

Vector Change Status Word

@ omm bk jiihg fedeba,

If bit is set it denotes that:

a unit will arrive at recorded X,Y at the recorded arrival time
(always set)
b unit will arrive at recorded terrain type at the recorded arrival

time (always set)
there is a newly detected enemy unit, labeled 1-15, at the record
transition time

(4]

d there is a newly detected enemy unit, labeled 16-30, at the record
transition time

e there is an enemy unit within firing range, labeled i-}5, discovered
at the recorded transition time

f there is an enemy unft within firing range, labeled 16-30, dis-
covered at the recorded time

g an engagement has commenced with an enemy unit, labeled 1-15, at
the recorded time

h an engagement has commenced with an enemy unit, labeled 16-30,

at the recorded time
this unit has been resupplied at the recorded transition time
this unit has a new mission definition at the recorded transition

J
time
k unit is active and able to participate in the scenario
1 always set ‘
m,n set as needed for proper bit count (bit positions total number

of words in action record vector)

If bit is not set it denotes that:

a unit X,Y destination in this word is identical to previous vector;
unit will wait at this position unti) the recorded transition time
b,c,d,e,f,g,h,i,j there is no change in the unit state for the cor-

responding descriptor words from the previous
vector - (there are no words containing description
of these states in this vector)
k unit does not participate in any scenario activities; it is
either offscreen or expended in battle

Figure 3-4. Unit Action Block.
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TIME
OF
EVENT

EVENT
CODE

].

-1

GREEN
UNITS

RED
UNITS

BLANK

. 2.

-2:

= |In Minutes

Green Detect Reds
Green No Longer Detects Reds
Reds Detect Green
Reds No Longer Detect Green

Unit number refers to location
in the MDF to indicate multiple
Red Units bit coding is used.
For example, to denote units

1, 3, and 5 the code would be

2(1-1) (31, (5-1) _

\

Figure 3-5. Event Record.
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3.1.2 Display File

All information to be displayed to the user must be stored in the
L4900-word display file. The display file is actually a program which is
executed by a separate processing unit contained in the display generator.
The commands in the display file are divided into subfiles called ''entities,"
which are identified by a unique entity number. [n general, logically
distinct elements of the display are separate entities in the TOMM display
file. For example, each terrain feature is a separate entity, as is each
unit in the order of battle. Figure 3-6 is a list of the entities in the
TOMM display file, with their entity numbers and description. The chief
advantage to the organization of the display file into entities is that,
once created, entities may easily be made to move on the screen, turned off
and on, blinked, changed in color, have different alphanumeric messages

displayed, and so on. This flexibility is used extensively in TOMM.

3.1.3 Other Data Structures

Although the Master Data File and the display file are the most
important data structures in TOMM, there are several others that will be
briefly explored here. A five-word array called OVLYKY (in common block
OVRLAY) is used to record overlay sequencing information. The number of
the next overlay of TOMM to be called is stored in OVLYKY(1). If several
overlays are needed to perform a desired function, their numbers are
stored in sequence beginning with OVLYKY(1) up to a limit of five. This
method must be used since an overlay cannot call another overlay directly.
All overlay sequencing must be done by the root segment of TOMM, which

obtains the necessary sequence from OVLYKY.

Another array called IATT (of length twelve words) is used by the
FORTRAN graphics package to record information about display interrupts.
For example, pressing or releasing one of the function keys causes a hard-
ware interrupt to be generated which halts the display and causes information

about the type of interrupt and key number to be stored in IATT,




Entity Number(s)

W TE

V1w N —

8- 17
100-199
200-299
300-399
4oo-410
450-499

1000-1010

1011-1040
1300-1399
1700-1799
1900-1999

2100-2199

2301-2302
3000-3999

Description

Green cursor

Scenario border

Time-of-day scale

Time~of-day numerals and pointer

Unit trackball ID circle

Cluster ID circles

Terrain features

Units

Reference lines

Future position: contours

Future position units

Left-side-of-screen character areas
{(menu area)

Relocatable character areas

AOBE's

Detection contours

Unit-to-unit detection lines (current
replay)

Unit-to-unit detection lines {master
replay)

Unit mobility illustrations

Movement paths and arrival-time
character areas

Figure 3-6. TOMM Display File Entities.
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Finally, there is a disk file called SCENES which is used to store
scenarios | through 4. Each scenario is stored as a copy of the Master Data
File (MDF), together with the current problem time and the next unused unit
entity number. This is sufficient information for TOMM to recall the

scenarios at any later date.

3.2 DATA FLOW

Figure 3-7 shows the high-level flow of data in TOMM. All user
entry of data occurs through the function keyboard and the trackball next
to the display (with the exception of the deletion of reference lines, which
uses the lightpen). The function keyboard is used for the selection of the
next function to be executed, for the selection of an item from a screen
menu, and for numerical data entry. The trackball is used to input screen
coordinates for the drawing of terrain, the placement and selection of units,

and the definition of unit movement paths.

With the principal exception of control information (selection of
function), the user data input as above is passed to the Master Data File
(MDF). This takes place, for example, in terrain definition, order-of-
battle definition, movement definition, and changes therein such as adding
or deleting units or movements. Terrain and order-of-battle definition
are also stored in the display file. Detection information is generated
automatically during current replay mode and passed to the MDF. The MDF
itself may be stored in the disk file SCENES, or another MDF may be recalled
from the disk file.

Displayable information passes from the MDF to the display file
when not directly input by the user. This occurs during the replay of unit
movements (and also the replay of detections in master replay mode), and
when an old MDF is recalled from the SCENES file for display. Information
is never passed from the display file to the MDF.

R




FUNCTION
KEYBOARD

TRACKBALL

/

CONTROL INFO
(Function
Selection)

MASTER
DATA F!LE
(MDF)

DISPLAY
FILE

1

""SCENES"!
DISK FILE

Figure 3-7. High-Level Flow of Data.
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L.0 MAJOR SOFTWARE MODULES

This section contains write-ups on the major subprograms in TOMM.

Criteria for inclusion were importance, length, and complexity of the sub-

program. As a result, 26 routines were chosen for detailed description in

the following pages, arranged in alphabetical order. Each write-up includes

the name of the subprogram at the top of the page, followed by:

(m
(2)
(3)
(4)

(5)
(6)

a list of the
a description
a description
a list of the

routines such

overlays in which it is used

of the purpose of the subprogram

of the method used

subprograms called (not including system

as the FORTRAN graphics package)

the calling sequence

a description

of the subprogram arguments, if any.

-‘9-
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ADDREF

USED IN OVERLAY(S): 3

PURPOSE: To draw connected line segments, reference lines, on a scenario
where they remain until they are either explicitly erased or a new scenario

is recalled or defined.

METHOD: REFENT is a variable in COMMON initialized to 300 which indicates

the entity number of the next (or first) reference line. The cursor is turned
on and is relocated by the subroutine MOVENT when the trackball is moved.

The accept key is used to set a node and the return key is hit to end a given

reference line. REFENT is incremented by 1 for each reference line created.

SUBROUT!INES CALLED: LAMPS MOVENT CKINT

CALLING SEQUENCE: CALL ADDREF

ARGUMENTS: None.

-20-
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ADDUNT

USED IN OVERLAY(S): 7

PURPOSE: Allow user to add units to scenario.

METHOD: User selects unit type, size, and side from menus. A unit then

appears on the screen which is placed with trackball and accept/reject keys.
If the unit is accepted, a unit information record and a unit action block
are created for it. Each in turn is inserted in the MDF using subroutine
MDFSHF to shift the MDF to make room for the new unit. The unit count and
all MDF pointers are also updated (the latter in MDFSHF). The procedure
for adding a new unit at other than problem time zero is incompletely inte-

grated with the rest of TOMM and should not be used.

SUBROUTINES CALLED: USTMSG, SELUTT, SELUTS, SELSID, COLOR, LAMPS, ADUMSG,

ONSEL, MOVENT, CKINT, OFFSEL, BLKSEL, IWRAMI, MDFSHF

CALLING SEQUENCE: CALL ADDUNT.

ARGUMENTS: None.




AOBE
USED IN QVERLAY(S): 13
PURPQSE: Determine and plot the closed contour which represents the area

of battlefield effectiveness for a given unit. Blink both the chosen unit
and its AOBE. Erase the contour from the display file when return key
is hit.

METHOD: Seventy-two line segments are created originating at the unit
location, set 5° apart, with length equal to the maximal fire power distance.
Each segment is truncated at the ''side' of a hill (see HILSDS) if a crossing
occurs. The subroutine TTLEGS determines the terrain which this line segment
crosses. This information is passed to NDAOBE which returns (1X2, 1Y2), the
furthest point of effective fire along the given line segment. This results in

seventy-two points which are connected to create the contour.

SUBROUT INES CALLED: WHEREX NDAOBE GSAVE IWRAMI
CELAY OFFSEL TTLEGS GREST
BLKSEL

CALLING SEQUENCE: CALL AOBE (UNTPTR)

ARGUMENTS: UNTPTR: The absolute integer address in the MDF of the chosen

unit.
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CLSARL

USED IN OVERLAY(S): 12

PURPOSE: Computes and displays minimum arrival times at path nodes for

cluster movement, allows user to modify these times, and transfers corre-

sponding action records into each cluster member's action block in the MDF.

METHOD: The method used is identical to that of UNTARL in overlay 11, except

that the maximum speed on each leg is defined to be the slowest maximum
speed for any cluster member during any terrain component of that cluster
member's movements during that leg. Note that a cluster member may execute
several changes of direction during a single path leg as shown on the screen
(especially if the cluster member is a following unit in column movement).

Subroutine CTMTBL performs the actual minimum arrival time computation.

SUBROUTINES CALLED: PNTDST CTMTBL TTABLE

INSERT

CALLING SEQUENCE: CALL CLSARL

ARGUMENTS: None
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__CONGEN _

USED IN OVERLAY(S): 16

PURPOSE: To generate and draw future position contours using the minimum-

arrival-time grid stored on disk in file VMATRX by overlay 15.

METHOD: The contours are generated using ACM Algorithm 531, i.e., subroutine

GCONTR. See the ACM documentation for details of the method used.

SUBROUTINES CALLED: GCONTR

CALLING SEQUENCE: CALL CONGEN

ARGUMENTS: None

_ .. A .
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DEFTER

USED IN OVERLAY(S): &4

PURPOSE: Define terrain features and store them in the MDF and the display

file.

METHOD: Clears MDF, resets pointers, and inputs terrain using menu selection

of terrain type followed by input using trackball and accept key. User may
then accept or reject the current feature. If rejected, the display entity
is turned off, but no other changes or deletions are made. Roads drawn are
converted to corridors using subroutine ROAD. On exit, sets MDF(2) to end

of terrain plus one .

SUBROUTINES CALLED: SELTER, TCOLOR, DFTRMS, TERRNID, ONSEL, SETPNT, GDRAW,
ROAD, BLKSEL, LAMPS, CKINT, OFFSEL

CALLING SEQUENCE: CALL DEFTER

ARGUMENTS: None.
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DELUNT

USED IN OVERLAY(S): 7

PURPOSE: Allows the user to delete units at problem time zero.

METHOD: The unit to be deleted is selected with the trackball circle,

trackball, and accept key. The unit action block and unit information
record for the selected unit are deleted in turn from the MDF using sub-
routine MDFSHF to shift the MDF. The unit entity is turned off, the unit
count is corrected, and the MDF pointers are updated (in MDFSHF).

SUBROUTINES CALLED: USTMSG, ONSEL, SELUNT, MDFSHF, OFFSEL, BLKSEL

CALLING SEQUENCE: CALL DELUNT.

ARGUMENTS: None.
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DETECT

USED [N OVERLAYS: 19

PURPOSE : This logical function is set to true if a unit, located at

1X1,1Y1 with a presence radius of RADII(1), has a line of sight which
extends unobstructed to a point RADII(2) units from the point 1X2, 1Y2.
RADI1(2) will be set to the detectability radius of a unit and this function,

in effect, determines if the former unit detected the latter.

METHOD: The method used is virtually identical to the algorithm used in

ENDLOS except that DETECT returns either true or false.

SUBROUTINES CALLED:  NONE

CALLING SEQUENCE: DETECT(I1X1,1Y1,1X2, ARY,RADI!)
ARGUMENTS: IX1,1Yl: location of first unit

{X2,1¥Y2: location of second unit

lARY: array with data concerning terrain intersections of
the line segment (see TTLEGS)

RADII(1): first unit's presence radius

RADII(2): second unit's detectability radius
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DRECTR

USED IN OVERLAY(S): 1

PURPOSE: This subroutine controls almost all sequencing of overlays and

acts as an interface between overlays. Upon completion of @ major function,
control returns to DRECTR and remains there until the user selects a new

option.

METHOD: The manipulation of the integer array QVLYKY is the principle
framework behind DRECTR. OVLYKY s used as a stack to order the calling

of overlays. Each time an overlay is exited, then the root calls the

overlay referenced by QOVLYKY (1). An example of overlay sequencing occurs
when KEY=DFTER (the user wishes to define terrain) in DRECTR and OVLYKY (1)=4,
OVLYKY (2)=5, ovLYKY(3) = 6.

OVLYKY (1) ovLYky (2) OVLYKY (3)

4 5 6
ROOT calls
Overlay 4
which is executed and I 5 6
sets OVLYKY(l) =1
ROOT calls
Overlay | (DRECTR)
which pops the stack 5 6 0
ROOT calls overlay 5§
which is executed and sets
OVLYKY (1)=1 1 6 0
ROOT calls overlay |
(DRECTR) which pops the
stack 6 0 0
ROOT calls overlay 6
which sets OVLYKY(1)=1 1 0 0
ROOT returns to DRECTR which waits
in a loop until a new option is chosen 1 0 0

-28-




SN SN W M s et eed e dmmed e e

DRECTR continued

SUBROUTINES CALLED:  SCINIT LAMPS
CALLING SEQUENCE: CALL DRECTR
ARGUMENTS: NONE

SELFIL

GSAVE




DTCNTR

USED IN OVERLAY(S): 18

PURPOSE: Determine and plot the closed contour which represents the area a

chosen unit can see. Blinks both the unit and the closed contour until the

return key is pushed, then erases the contour from the display file.

METHOD: Seventy-two line segments are created originating at the unit location,

set 5° apart, with length equal to the maximal line of sight. Each segment

is truncated at the ''side' of a hill (see HILSDS) if a crossing occurs.

The subroutine TTLEGS determines the terrain which this line segment crosses.
This information is passed to ENDLOS which returns (X2, 1Y2, which is the

end of the line of sight along the given line segment. This results in seventy-

two points which are connected to create the contour.

SUBROUTINES CALLED: WHEREX OFFSEL GSAVE IWRAM!
BLKSEL ENDLOS TTLEGS GREST

CALLING SEQUENCE: CALL DTCNTR (UNTPTR)

ARGUMENTS: UNTPTR: The absolute integer address in the MDF of the chosen

unit.
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ENDLOS
USED IN OVERLAY(S): 18 |
PURPOSE: To determine how far a unit's line of sight extends from iX1,1Y!1
to 1X2,1Y2 given the terrain crossings in the array 1ARY. Return the last
visible point in the parameters 1X2,1Y2,
METHOD: If the center of the unit is on a hill and IX1,IY] is on clear
terrain, then the routine proceeds as though 1X1,IYl were located on a hill.
The variable IHILL is used to keep track of the number of times an outer hill
is crossed. The subroutine jumps through the transition matrix LOSMTX until
either a dense terrain is encountered at XN’YN or it is determined that the
line of sight extends a distance of LENI. In either case, X2, 1Y2 are set
and ENDLOS is exited.
SUBROUTINES CALLED: NONE
CALLING SEQUENCE: CALL ENDLOS(IXT,I1Y1,1X2,1Y2,ARY)
ARGUMENTS: 1IX1,1Yl: the intersection point of a unit's presence circle H

and the line extending to the point 1X2,1Y2.

1X2,1¥Y2: on input, the end of the line segment; on output,

the last visible point along this line segment.

|ARY : an array which details the terrain crossings along

the line segment (see TTLEGS).
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FORCES

USED IN OVERLAY(S): 1, 2

PURPOSE: This routine is called to create a picture of a unit of given

size and type.

METHOD: Before FORCES is called the entity which will become the unit must

either be referenced (with GENT) or initialized (with GBEG). Depending on
the size and type the unit is drawn. The units are of length 32 raster units

and height 16 raster units.

SUBROUTINES CALLED: None.

CALLING SEQUENCE: CALL FORCES (IS1ZE, ITYPE, IEL).

ARGUMENTS: ISIZE: The size of the unit

1 Brigade
2 Battalion
3 Company

ITYPE: The type of the unit
1 Artillery
2 Armor
3 Infantry
L Mech. Infantry

IEL: The next availzble element number (for both input and
output).
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HILSDS

USED IN OVERLAY(S): 17, 19

PURPOSE: Each hill has two ''sides' which will obstruct both a unit's line of

sight and firing effectiveness. These ''sides' are different for every unit,
depending on the unit's location. This subroutine determines these sides for

any given unit.

METHOD: For each hill, the function I10CT is called. This will return an

integer indicating the relative position of the inner hill with the unit
involved (see chart below). For simplification, if 10CT returns 0, the

given hill is ignored. Otherwise, a search begins for the nodes of the

inner hill having slopes (with respect to the given unit) with the qualities
listed in the chart (e.g., when I0CT = 5, the nodes with the greatest and
least slopes are found). The two "hill sides'" will originate at these two
nodes, will be perpendicular to the line from the unit to the node, and will
terminate at the outer hill. For each hill, the two sides are stored as four
points (8 integers) in the integer array SIDES. SIDES(l) is set to the

number of pairs of ''sides."

10CT = 9 10CT = 8 10CT = 10
greatest and least positive and greatest and
least slope greatest negative least slope

slope
y max

10CT = 1 10CT = O 10CT = 2
greatest and hill ignored greatest and
least slope least slope

y mn 10CT = § 10CT = &4 10CT = 6
greatest and least positive and greatest and
least slope greatest negative least slope

slope
X min X max
SUBROUTINES CALLED: 10CT TTLEGS

CALLING SEQUENCE: CALL HILSDS (UNTPTR)

ARGUMENTS: UNTPTR: Integer pointer to the absolute address in the MDF of the

given unit.
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MVMMI

USED IN OVERLAY(S): 8

PURPOSE: To perform the initial stages of movement definition: selection
of type of movement, unit(s) involved, any cluster ceaters or reference
points necessary to the movement type, and finally drawing of the movement

path itself.

METHOD: A set of temporary entities are created for movement path and
arrival time display. The user selects the movement type from a menu,
specifies the unit(s) involved using the trackball circle, trackball, and
accept key, and specifies any cluster centers or reference points using a
cursor and the trackball. Finally, the user inputs the movement path using
the trackball and accept key in subroutine DRWPTH. A maximum of ten legs
are allowed, although less may be drawn by hitting the return key when done.
The path nodes are storéd temporarily in ARRAY in blank common, where

ARRAY (1) contains the number of legs. Column 1 of array UNTPTR (common
CLUSTR) is used to store pointers to the MDF unit information records of

cluster members if cluster movement is involved.

SUBROUTINES CALLED: COLOR, SELMVT, GREST, SELUNT, IDUNTS, CLCMSG, ONSEL,
SETPNT, OFFSEL, BLKSEL, RFPTMG, DRWPTH

CALLING SEQUENCE: CALL MVMMI.

ARGUMENTS: None.




NDAOBE

USED IN OVERLAY(S}: 13

PURPOSE: Given line segment (IXI, 1Y1), (IX2, 1Y2) and UTYPE (1 = artillery,
2 = armor, 3 = infantry, 4 = mechanized infantry), determine the point along

this line which is the end of effective fire power.

METHOD: A unit of type UTYPE positioned in terrain CT firing into terrain
NT has an effective firing range of AOBEMX (CT, NT, UTYPE). |If this distance

would extend the unit's firing range beyond the outside border of terrain NT

into terrain NT1, then the firing range is the maximum of the terrain NT border {
or AOBEMX (NT, NT1, UTYPE). |If this distance also exceeds the distance to

the outside border of NTI, then the matrix ACBEMX is consulted again for a new

distance. This process continues until the end of effective fire power is found.

SUBROUTINES CALLED: TTYP
l CALLING SEQUENCE: CALL NDAOBE (IX1, 1Y, IX2, 1Y2, UTYPE, 1ARY)
' ARGUMENTS: (IX1, 1Y1)—s (iX2, 1Y2): The line segment in question.
l UTYPE: Unit type ~- 1 for Artillery 2 for Armor
3 for Infantry 4 for Mechanized Infantry
I 1ARY: An array detailing intersections:

IARY (1) = # of intersections
IARY(3) = terrain type of IX1, IYI
1ARY (5) = X (1st intersection)
IARY (6) = Y, (1st intersection)
IARY(8) = new terrain type

1ARY (5N) = Xy (Nth intersection)
IARY (GN+1) = Yy (Nth intersection)
IARY (5N+3) = new terrain type
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REHASH

USED IN OVERLAY(S): 21

PURPOSE : Master replay calls this routine at every scenario time that an

event has occurred. REHASH updates the unit information records, draws lines
between detecting and detected units, and blinks detected units. REHASH is

exited after all events occurring at the given scenario time are processed.

METHOD: There are four sections of REHASH whfch deal with the four different

types of events stored in the event file: green detects reds (event 1), green
no longer detects reds (event -1), green is detected by reds (event 2), green
no longer is detected by reds (event =2). The unit information records are
changed, and if the event is a detection, a line (of appropriate color) is
drawn between the units. When the last event has been processed,

BLKUTS is called to blink (or stop blinking) the units. There is a pause

to facilitate the viewing of the detection lines and control returns to

REPLAY after these lines have been erased from the display file.

SUBROUTINES CALLED: GSAVE DELAY
BLKUTS GREST
CALLING SEQUENCE: CALL REHASH

ARGUMENTS: NONE
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__REPLAY _
USED IN OVERLAY(S): 21
PURPOSE : When this routine is called for current replay, units are

moved according to their previously defined paths, and new detections and
end of detections are stored in both the event file and the respective unit
information records. When used for master replay, the only difference from
the above is that events are recailed from the event file rather than

determined by algorithms. ,

METHOD : The time clock and movements are updated by the routines TMBASE
(which has a delay determined by replay speed), MVMENT, DSPLAY and CLKUPD.
When master replay is running, events are recalled by REHASH, and when

current replay is used, overlay 19 is called every 10 "minutes' of séenario

time to determine detections.

SUBROUTINES CALLED: MESAGE CKINT TMBASE DSPLAY
pcTOUT RPLSPD RESULT CLKUPD
BLKUTS REHASH MVMENT DINTRP
CALLING SEQUENCE: CALL REPLAY

ARGUMENTS: NONE
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USED IN OVERLAY(S): 15

PURPOSE: Compute a minimum-arrival-time grid V for one or more units

from the terrain information stored in the MDF. (V is actually a 27 X 27
array containing a 25 X 25 grid with a "border!). For a single unit,

each element of V contains the minimum time required for that unit to arrive
at the corresponding grid point on the screen, given the unit’s initial
position as specified by the operator. For multiple units, each element of
V contains the smallest minimum arrival time for any of the units. This
matrix V is stored on disk to be used by overlay 16 to compute future

postion contours (see CONGEN).

METHOD: The method used is the ‘'rising water' algorithm described in detail

in Appendix C of ISC Report 271-1. Two main changes have been made: (1) the
matrix used to store the actual minimum-time path directions has been
deleted since it is not needed, and (2) in order to handle multiple initial

“syrf'' points ( i.e., multiple units), each element of .V is temporarily

incremented by one and multiplied by 230 before processing the next unit.
SUBROUTINES CALLED: RIVRD GETG GAMMOD

NTABLE SRFAD FOM

DLTSRF SCHST ouT2
CALLING SEQUENCE: CALL RISE ( DELX, DELY )

ARGUMENTS: DELX = horizontal grid spacing ( distance between neighboring

grid points ) in raster units.

DELY = vertical grid spacing in raster units.

o
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ROAD

USED IN OVERLAY(S): &

PURPOSE: Converts simple road paths as input by the user into closed corridors.
The simple road becomes terrain type 7. The new closed-corridor road is

stored in the MDF as terrain type 1 immediately following the simple road.

METHOD: Given a line segment from (X],Y') to (XZ,YZ),

let X = -(ad+bc')/r2

Y = (ac'-bd)/r2
where as= Y]-Y2
b= XZ-Xl
c = XIYZ-XZYI
r=4ya+b
d = c+5r
then (X,Y) defines a point 5 units from (XI,YI)-anng a perpendicular

(to the right if d = ¢-5r, to the left if d = c+54). Now given
a third point (X3X3), let X = (b'd=-df')/aA
Y = (ad'-a'd) /A

where a' = YZ-Y

. 3
b' = X3~X2

(- -
c XZY3 X3Y2
r's Ja'z+ b2
d' = ¢'+5r'
A = a'b-ab'

Then (X,Y) defines a point to one side of (XZ’YZ) which is the intersection
of lines parallel to (XI’YI) #(YZ,YZ) and (XZ’YZ) ?(XB,YB) and 5 units away.
Special handling is used for A<l.
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ROAD (Continued)

SUBROUTINES CALLED:

CALLING SEQUENCE: CALL ROAD(TPTR)

ARGUMENTS :

TPTR = pointer to start of simple road in MDF.

T
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SCINIT

USED IN OVERLAY(S): 1, 2

PURPOSE: SCINIT clears the screen and the display file, and sets up all

permanent entities for a scenario.

METHOD: A call to GINI clears both the screen and the display file. The cursor,

border, movie time thermometer, and time pointer are drawn. A unit of each size
and type is created but is not shown on the screen. When new units are created

these prototypes are copied. Character display areas are also set up.

SUBROUTINES CALLED: GINI RPLSPD MBTBL

SHOCUR FORCES

CALLING SEQUENCE: CALL SCINIT

ARGUMENTS: None.
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SETIME

USED IN OVERLAY(S): 20

PURPOSE: This subroutine sets the scenario time. Units are relocated,

blinked if they are being detected, and have their unit information records

updated.

METHOD: Time is first set to zero. URESET relocates the units and resets
the unit information records. The scenario is replayed minute by minute
as MVMENT and DSPLAY update unit positions, CLKUPD advances the clock,
UPDATE checks the event file to keep the unit information records current,
and BLKUTS blinks detected units.

SUBROUT INES CALLED: SELTIM DISPLAY BLKUTS RESULT OFFSEL
URESET CLKUPD UPDATE MVMENT BLKSEL
CALLING SEQUENCE: CALL SETIME

ARGUMENTS: NONE
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TERPTH

USED IN OVERLAY(S): 10

PURPOSE: Takes jndividual unit paths stored in PARRAY {(common SCRTCH),

inserts any terrain crossings, and stores the resulting sequence of path
nodes in the MDF as unfinished S-word records corresponding to unit action

records.

METHOD: Path nodes are read from PARRAY and calls toc subroutine TTLEGS are

made to find terrain crossings and store the results as five-word records in
the MDF. (Note that path nodes for non-iead-unit column movements were stored
three words apiece in PARRAY by overlay 9). One word of each five-word record
contains the corresponding leg number for the path drawn on the screen (for
non-lead-unit column movement this information was stored as the third word
of each path node; for all other movements this information can be computed
by TERPTH). Column 2 of array UNTPTR is used to store pointers to MDF path
information created by TERPTH.

SUBROUTINES CALLED: TTLEGS

CALLING SEQUENCE: CALL TERPTH

ARGUMENTS: NONE

T




TTLEGS

USED IN OVERLAY(S): 5, 10, 17, 18, 19

PURPOSE: Given the end points of a line segment, determine all terrain
crossings. Only those terrains indicated by JLOOK (in bit coded form) are

examined.

METHOD: Check MDF for appropriate terrains. |If the line segment does not
pass through the min-max square of terrain, ignore this terrain. Otherwise,
check for any intersection with each line segment by calling WHEREX. Store
each intersection in IARY. When all terrain has been processed, I[ARY is

reorganized so that the list of intersections is in order.

SUBROUTINES CALLED: WHEREX SWPSUM

CALLING SEQUENCE: Call TTLEGS (X1, YI, X2, Y2, ITYPE, JLOOK, IARY, LEN)

ARGUMENTS: X1, Y1, X2, Y2: line segment
ITYPE

Must be set by calling routine to the terrain
Type of X1, Y. |If so set, IARY (3) returns this
terrain type masked by JLOOK.

JLOOK - Bit mask used to indicate which terrain types are
to be examined or ignored when looking for crossings
Set bits 1 (LSB) to 6 {1 = Road, ..., 6 = Forest).

An array in which crossings can be passed back to
the calling program.

LEN - Length of IARY (number of words)
IARY (1)

TARY

Number of intersections found

= Negative of number of points found (if LEN is too small
for all of the points to be found)

= =1000 (if LEN is too small for any points to be

found.)

Terrain type of first point in bit coded form
masked by JLOOK.

IARY (3)




1 TTLEGS (Continued)
1ARY(5)
1ARY(6)
IARY (7)
1ARY (8)

A cell is 5 words long starting at IARY(4), et cetera.

X of first point of intersection.
Y of first point of intersection.
Address of terrain in the MDF.

Terrain type of first point of intersection
in bit coded form.
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UNITS

USED IN OVERLAY(S): 6

PURPOSE: Set up initial order of battle following terrain definition.
Friendly and then enemy orders of battle are established and stored in the
MDF and the display file.

METHOD: The user selects unit type and then size, from a menu, followed by place-
ment with trackball and accept or reject key. Rejected units are turned off and
are effectively erased from the MDF. For each accepted unit, a unit infor-

mation record is added to the MDF. After all units have been defined, action
blocks for each unit are added to the MDF. Then MDF(3) is set to the end

of the action blocks plus one.

SUBROUTINES CALLED: OOBMSG, SELUTT, SELUTS, COLOR, LAMPS, ADUMSG, ONSEL,
MOVENT, CKINT, OFFSEL, BLKSEL, !WRAMI, ACTBLK

CALLING SEQUENCE: CALL UNITS

ARGUMENTS: None.
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UNTARL

USED IN OVERLAY(S): 11

PURPOSE: Computes and displays minimum arrival times at path nodes for

single-unit movement, allows user to modify these times, and transfers

corresponding action records into the unit's action block in the MDF.

METHOD: Each path node is represented by an unfinished five-word record

created by overléy 10. Included in each record is a word indicating on
which leg of the displayed path the given node falls (each path leg may have
multiple nodes on it due to terrain crossings). For each display path leg,
the maximum speed on each (terrain) subleg is computed, leading to a minimum
elapsed time for the leg and hence minimum arrival times for the displayed
path nodes. Subroutine TTABLE allows the user to modify the overall path
speed or individual arrival times. Finally, subroutine MDFSHF creates the
appropriate space in the unit action block and the now completed five-word

action records are transferred to this space. All MDF pointers are updated.

SUBROUTINES CALLED: PNTDST RUNTSP TTABLE
MDFSHF MVDONE BADPTH
CALLING SEQUENCE - CALL UNTARL

ARGUMENTS: None




UNTMOB
USED IN OVERLAY(S): 5
PURPQOSE: Create the unit terrain mobility illustrations (cross-hatching) in

the display file and turn them off until requested later.

METHOD: Parallel lines are created and examined in turn using TTLEGS to

find terrain transitions and store them temporarily in the MDF scratch area.
Subroutine DRTMOB is used to convert the terrain transitions into the appro-
priate line structure changes and store the result in the display file. Note
that the accompanying alphanumeric table is not generated here, but instead
by MBTBL during scenario initialization (since the table entries are indepen-

dent of the scenarios).

SUBROUTINES CALLED: COLOR, IWRAMI, TTLEGS, DRTMOB

CALLING SEQUENCE: CALL UNTMOB - ..

ARGUMENTS: None.
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UNTPTH

USED IN OVERLAY(S): 9

PURPOSE: Convert movement paths stored in ARRAY (blank common) into indivi-

dual unit paths stored in PARRAY {common SCRTCH).

METHOD: No conversion is needed for single unit movement, only simple transfer

from ARRAY to PARRAY. For each of the 4 types of cluster movement, a
different subroutine performs the conversion of the movement path as drawn
on the screen into the actual movements performed by an individual unit in
the cluster. Cluster units are located using the pointers in column 1 of
array UNTPTR created by MVMMI in overlay 8. Column movement units other
than the lead unit have each path node labeled with an extra word indicating

the corresponding lead unit leg being executed.

SUBROUTINES CALLED: SNGUNT, DIRDEP, FIXDEP, COLUMN, LPFROG

CALLING SEQUENCE: CALL UNTPTH

ARGUMENTS: None.




UupcT
USED IN OVERLAY(S): 19
PURPOSE: This subroutine is called during current replay to check all pairs

of green and red units to determine if either a new detection has occurred or

if a unit is no longer being detected by an opposing unit. The unit information
records and the event files are updated. |If no new detections have occurred,
REPLAY again is called; if detections have occurred, appropriate lines are

drawn between the units and ccntrol remains in a loop at the end of UUDCT

until the accept or reject button is pushed. Then the lines are erased from

the display file and control passes to REPLAY once again.

METHOD: UUDCT first checks detections between green Unit | and all the

opposing units, then checks green Unit 2 with all opposing units, and so on.
HILSDS, which stores line segments representing ''hill sides' in the array SIDES,
is called for each green unit. When a "hill side" lies between two units,

line of sight is obstructed. If no "hill side' exists between the two units,
then TTLEGS is called, which returns in the array IARY the terrain crossings

of a line between the two units. This information is sent to the logical
function DETECT which uses a transition matrix to determine if the green

unit can see the red unit. UUDCT then alters |ARY so that the line originates
at the red unit and terminates at the green unit. DETECT is called once

again to check if the red unit detects the green unit.

SUBROUTINES CALLED: HILSDS BLKUTS WHEREX
GSAVE DETECT GREST
CALLING SEQUENCE: CALL uuDCT

ARGUMENTS:  NONE

-So-
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WHEREX

USED IN OVERLAY(S): 5, 10, 17, 18, 19

PURPOSE: Given two line segments, determine if and where they cross.

METHOD: Reject those cases where one line segment lies entirely to the

left or the right or entirely above or below the other. There is a separate
section for each of the four cases: (1) both lines vertical, (2) one line
vertical and the other with a defined slope, (3) both lines having the same

slope, and (4) both lines having different slope.

SUBROUTINES CALLED: None.

CALLING SEQUENCE: CALL WHEREX (IAl, IB1, IA2, IB2, IX1, IYl, 1Y2, IX2,
1Y2, INTARY)

ARGUMENTS: (1AT, IB1)—=> (1A2, IB2): 1st line segment
(IX1, 1Y1)=> (1X2, 1Y2): 2nd line segment

INTARY: array of length 5 set by WHEREX
0 No intersection

INTARY (1) = <1 Intersection at a point
2 Line segments coincide

INTARY(2)
INTARY(3)

INTARY(4){ Last Intersection
INTARY(5)] Point (set only if line segments coincide)

First Intersection Point

..5‘-
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Supplement: Brief Description of Graphics Capabilities Used in TOMM

As described in Section 3.1.2, the TOMM display file is organized into
a large number of independent entities, from several dozen to several hundred
depending on the complexity of the scenario. Each entity may be independently
moved on the screen, turned off and on, blinked, and changed in color. In
fact, each entity may be redefined in any way without affecting the rest of the
display. This capability is essential for the movement of units and cursors,
and for the drawing and erasure of the many lines, contours, and messages used

in TOMM. Entities may also be easily copied (this is useful for units).

At a lower level, the display capabilities implemented in hardware and
used by TOMM include four colors and four intensities, line drawing of four
types (solid, dotted, dashed, dot-dash), characters in four sizes, blinking
of entities (or portions thereof), circle drawing, 32-key function keyboard,
trackball, and lightpen (for reference lines only). Pressing one of the func-
tion keys causes a hardware interrupt as described in Section 3.1.3. The
real-time clock on the host computer is used to time the replay of scenarios.
The display area is approximately 1200 X 1600 points in resolution (an expanded
1024 X 1024 display).
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PAPLECETY HTEOeh (A-CyE-L)

LaGIC
oMt
LuwMMO

al ORTURN
N/ULAYZIDELY
NIMOFILE/ZMDFL 30002) +MDFMAK

COMMONZDISPL/Z10PLL49UC ) 1ERR

CuMMO
CoMal
(LAt
Lo Mty
Cu MM
CUMMO
C MMy
Lu MU
(, [ M"“.'
CoMl
CuetMG
LuMHdl

N/SCRTICH/PARRAY(81)

r ARRAY LG 3)

N/ZATT/Z1ATTLL2)
W/UVRLAY/ZCVLYKY(5)
NZFILES/FILNUMSFCBI{13)
N/ZBRANCH/URTURN

N/ PRUGRM/ INTRPT
W/KEYLIT/V LWLy RUR2 9 UnZeRund
INJENTOUNT/ZUNTENT o EFLnNT
NZUINFI /RCusIZ
NZUINTL/ZENORNC(344)¢ASSETS(394)
N/ SPEEU/SPEEDS(449)

CUMMCN/ SCREEN/SIZE

CIMAG
CoEMMe
L MMO
CUMAG

NZSTHOLEZUPTF FILPTR

NACLUSTRZUNTP TR (LU 92) dLLTYPEXZCRI §YZERC pXREF  YREF gUNT Lini

N/PRUBLM/ T IME
NZEPLAYZINUEX ¢ INTRVLU4) oENDTIM

CUMMON/MCVE/MUVENT
CUMMON/ZSAVE/REFJ9FREC » JUMP

Ul MEN
vaTa
vaTA
CATA
DATA
DATA
daTA
DATA
vATA
JATA
DATA
JATA
[BI I 2y
LCAaTA
JATA
DATA
DATA
JATA
Ll
CATA
DATA
UATA

CaLb

CAaLL
Ik (uv

STOP
CNU
Bl LK

ST 1TiveAaYy(-921)

TOVLAY (1o L) o LUVLAY U2, 1) o LUVLAY (34 L)/ PPAY,YGEy DL/
FOVLAY(142) o IUVLAY(292) s TUVLAY(392)/PAY 4 GE*y 02"/
TUVLAY (1 ¢3) g LOUVLAY (24 3) o ILVLAY(343)/ "PAY,'GE", 03/
TOVLAY(194) g IUVLAY(2,44) 2 JOVLAY(344)/'PAY " GE" 04"/
[OVLAY (1 5) o I0VLAY (L9 3) o ILVLAY(3,45)/PAY,'6E, 05/
FOVLAY (L 98) o TUVLAY(206) o i UVLAY (390 )}/ "PAY,'GE"y 'ub"/
IOVLAY ULy 7)ol VLAYU290 7)) o TUVLAY (34 TD/PPAY 4 GET ') TY/
ICVLAY{1,48) s IOVLAY(2,8)4ICVLAY(348)/*PA'y*GE","08"/
IOVLAY(1+95)+iGVLAY{24+5) o IUVLAY(349)/°PAY 4 "GE'4 09"/
TOVLAY(1,y10) o ICVLAY 2 010) o JUVLAY (3,100 /PAY,"GE® 4 20/
[OVLAY (Lo 11 )y LOVLAY(2 3110y IUVLAY {34 L)/ PAY1GE 1LY/
TUVLAY (19 12) o I VLAY(2 ¢12) o IGVLAY (3,512) /7 PAt s 5EY 12/
FOVLAY (L 13) 9 JOVLAY( 291300 IUVLAY(3,L3)/'PA%,'GEY, 013/
JOVLAY{1414) e LOVLAY(2+14)4IUVLAY(3,14)/'PA*y*'GE"y"14%/
IOVLAY(1915) o TOVLAY(2415) s ICGVLAY(3415) /7 PA*,'GE 915/
TOVLAY(1,16) 9 TOVLAY(2 416) o I0OVLAY (341607 "PA", 'GE?y16"/
FeVLaY Ly LT) o 1OVLAYE2 o1 7) g LUVLAY (341 70/ PAT 4y GET 1T/
TLoVLAY (L L) e ICVLAYLZ2 31080 o IUVLAY(3418)/PAY4'GE 'y "L/
FUVLAY(Lg1l9) o LUVLAY(2 o19) o LUVLAY (341G)/7'PAt, 5Ly 19/
TCVLAY (Lo 20) o TOVLAY(2420) o IOVLAY(3420)/PAY,*GE® 420"/
TUVLAY(1421) o 1OVLAY(2421) o I0VLAY(3421)/7%PA?,"6E",211/

CINTOTUPL e4900e LATTy 1 LRR)

LVLAYC Lo L lUVLAY (L euvLYKY (1))
LYKY(1).NE.D)GOTULO

LATA




TARPLICIY INTEGLL~ (A=)
oMV ORILEZMOE (3000 ) o0 MAX
coMMLW/TILES/ZE LLRNUM FCE(LS)
COoMMUNZKEYLTIT/ZRU W1y hUW29PO W3 s RUAG
LCOIMMUN/ZOVRLAY/ZCVLYKYLS)
CUMMON/PRCGFM/ INTRPT
C oMU FRTONT/UNTENT g FREnT
CUMRONIUINFC /2 C0USTL
CUMMUNZUENTLIZONIRNCE 394 ) s ASSET S (394 )
Lo MMUN/SPEED/5PEEDSL4,9)
CLMMUN/SCREEN/ZSLLE
CoMHAUN/ZPRUBLM/TILIME
ComMMUunZIPLAY// T EXy TWTRVLO &) g ENOTIM
SATA ALE(3)/2000/
CATa o 2FMax/3aa ./
L’ATA LVLYKY/l'Z’{.""J’O/
DATA FUAL3)yFCBUB) oFCB(B) 9 FCBLLIUI/V 2 *SCY L TENT,YESY/
CATA INTRPT/-1/
DATA rlrl oRUWZ 9# {39 RUWA/]1 2890490932/
IATA DEFENT/3UL/
DalA FCUSTL/207
DATA ENORNC/LIZ%XG/
JATA ASSETS/12%G/
UATA SPEEDS/254250¢4+42%9 0904090y 0209090 104103,10,
+ 9590921990 D9129298%0 b4eG9l vy LlUslue3910y 2u92us3423/
UATA St/it/«u/
UATA TILME/O/
DATA INDEXeINTRVLENDTIM/0989s1l093296492880/7
END
LND CF DATA

R T S o it T e IR ST i




SUtt UUTINE
CAbl U=eCTH
Fi: TURN
tND

END CF DATA

vl




35

SudrLul [nt URECTR
CuMMiN/Zepl TLE/MoF (3 3 oMUY MaX
CUMMONZDISPLZIDPLL4YVI R TERR

COMMON/KEYLIT/RUWL ¢ ROW2 4ROW3 4 RUK G

COMMULN/FILES/FILNUM,FCB(13)
CLUAMON/ZCVRLAY/ZLVLYKY (S)

Co MMUN/SFANCH/DRTURN
ComMOUN/ PRUGRM/Z TMTRPT
CUMMUN/ PROGBLM/ PTIME
CUMMUN/MOVE /MUVENT

COMMUNZ SAVE/RFRJ o FREE s JUMP
CuMMUN/SINGLEZUPTRZFILPTR
IMPLICTTY INTEGER (A-C,E-L)
IdTEotr OFTER

LUGICAL ORTURN

UF TURN=,FALSE.
Uil TMa=3
KANGCN=4
DETER=5
uUsSTATE=T
LUSRGN=12
KerFLN=13
UhT T =15
Aupr=20
SeTIm=21
RCLSCN=Z22
STFSCN=23
KPSPD=2T7
LU=<PL=28
M3T~PL=29
XTUiMM=31
FILIN=1
FLLLUT=?

IFLVLYKY (2 ) et 0)GUTUL
CVLYKY{1)=CVLYKY(2)
CYLYKY (Z2)=CVLYKY(Z)
OVLYKY (3)}=0VLYKY (4)
OVLYKY(4)=NVLYAY(S)
UVLYKY (5) =0

f e TUFN

CUNT Tiue

Call LAMPSURUWL+RUW2yREW3 9 RUNWS)
IF CINTRPT.EQ.~1) GG TO 3

KEY=INTPPT
INTEPT==1
LOLTUZS

CALL CKINT(KEY)

IF (IKEY.NE.DFTER)GUTO4 .
IF(LOW2.EGea 248 CALL SCINIT
v1IME=0




~

i

GVLYRY (1) =4
LV LYKY L Z2) =5
CVLAYKY (3) =6
RiWl=1ld4
Fun2=248
Riws=24¢
LWl

o TURN

IFIKEY o NEKCLSCN)LUTUS
CALL SELFIL(FILIN)

1£F (UKTURN) GCTD 2

i (M Lw2.e00248 b CALL SCINIT
ALl SCRITLE

caLL SC-FQR

CALL CLKUPD
LVLYKY(1)=5

FUWl=184

roiNe=240

RLWC=24%44

CLime =248

R TURN

IFU(KEY s NELATGMMYGUTCO
CVLYKY{ 1) =0

rl TJURM

1 GV OW2eECe Y0 GCTUS

IFIKEY S NEJUNITMB)IGOTOT
CalL LITMES
\1'.‘.‘l A’:

b (KLY oM o STRSCVILUTOS
Cali SELFIL(FILLUT)
ol T2

IFURLY o« NEoREFLN)GUTOY
Lvieyay{l)=2
FoTUERN

1 (KEYNELUSTATE)GOTOL0
UVLYKY(1)=7
FETURN

IFUIREY e NEdKANLGCNIGETOLL
CVLYKY(1)=14
CVLYKY(Z2) =15
CVLYKY(3)=14
(VLYKY(2)=1¢&
OVLYKY(S)=14

e TURI

IF IKEY<NEMSTRPLIGUTOL 2
INTRPT=MSTRPL

CALL LAMPS(T72,404usv0)
OVLYRY(1)=21

o T e -~ STy
-




14

lo

Ls

18

v NL

(F UATA

RETURN

I dnbtY MraCUFRPLIGUTNLS
INTEPT=CURRPL

UPTK=u

FLLPTR=0

FVIPTr=MDF (4)

I eVTPT2,6Te0) ADFL2)=MofLieVIPTIR)
CALLl LAMPS(TI2y )

CViLYaY(1)=21
TFAPTLAE o0 U)OVLYRY 1) =19

rk TURN

TR RL Y oL e P20 uuiTL LY
Call FPLS20
GOT 2

IFIKEY o E s UNTMYT)IGUTULS

CAll 6Savill 2L F v efF ety JUMP)

wWTeTu=4f (4)

TFEEVTRT T a1 e dwita {IPTLIAE QLT LADFLEVTIPTR+L) ) IMOFLEVIPTR+L) =P] I 4:
TFCEVIFTRGNE- OIMLE(3)=MUF{ EVTIPTR)

MCVENT=29048

(VLYRY (] ) =8

reTued

Tt (heYoNEGSET L) G 17 o
UVLYKY(1)=20
rEFTUKN

e thbYoNELLLS sadou TO 1N
UDWLEYRY (1) =17

LVLYRY {Z)=18§

kF TURN

LF (KLY JNELACBE)GL TG 18
CvLyky(l)=17¢
LVLYRY(2)=123

rL TURN

GL TQ 32
END




SJoul CuTlne SCr T16R
CoMAUN/MOFTLEZMUF (3000 ) ¢yMDFMAK
TMPLICIT INTEGER{A=-Z)

o o®FXx PUTS ALL TEPSAIN IN MDF ONTU SCREEN. SETS
Lo FRFE L OPLINTEP TC BrGINNING OF UNIT INFORMATIUN BLUCK

rL k=1

FLPTR=MUF(FLPTR])
TFAMODFUFLPTR )« E9.B)GOTOUS

IS

WATYPe=MOF{FLPT)
TY PE=MOE (FLFTEA+])
IF(TYPE.EWe TIGCT UL

ENT=MUF(FLPTKR+2)
tLPTR=FLPTR+4
X=MDE(FLPTR+3)
Y=MUF(FLPTk+q)

CALL GBEGUENT s X,Y)
CALL TCLLURA(TYPE)
CALL GPUTIS91T760450e0)
CALL GPUT(Ge43,X,Y)

cl=7
FLPTR=FLPTR+5

3 I (FLPTP EWNXTYPE)IGUTU?
X=MOF(FLPTR)
Y=pMOF(FLPTR+?)
CAlLl wPUTLELY3DeXsY)
tl=CL+]
FLPTR=FLPTR+2
6GUT03

4 MUF(2)=HLPTR+]
L TURN

END
END OF DATA




Sdir LUl hiie SU=Fe w

COMMINZMOFTLEZ R 5. 000) vMIENMAX

COMMUN/ZUINEO/ e CUSTZ

IMPLICIT INTESER(A=Z)

UIMENSION ENTNUM(3,4)

OATE CNINUMZAU D 9e 0Ll 920l 0233920492059 200420T792039209¢210,2157/

C oXFxx LISELAYS Fureiiy AS OESCFiluocy 1IN SCLENAR LU FIL.

JPTRK=MDF(2)
UTCTAL=MOF (UPTR ) +MUF(UPTE+ 1)
I (GIUTALWLeau) <=TUEN
tHLPTR=MUF(LPTR+3)

FLPTIF=UPTR+4

=tu=9
S10t=1

Ju L I=1.U1LTAL
IF(FLPTR.EQeEFLPTR)SIDE=2
ENT=MDF{FLPTR+]1l)
SIZE=MUF{FLPTR+2)
TYPE=MDFA(FLPTKk+3)
X=MuF(FLPTF +4)
Y=MDF(FLPTR+>)

CALL GCPYUENT,ENTNUMISTIZE, TYPE) 9 X,Y)
IF(STDE.EQe2)CALL COLUR{RED)

IF(SIDECEWe 1ICALL GPUT{3413042,0)

FLPTRF=FLPTIR+FCLSIZ

1 ConwT IHUE

ke TURN
END
ENL UF OATA




SUBFLUT Inve LITW o

CoMMUN/ SrAln/ JRTURN
CUMMUNZDISPLZIOPLES9GU) o lEKK
IMPLICIT INTEGLR (A-C,E-2)
LLGICAL DRTURN

‘ Lo v g T Ive TU o ON A SELeCTEL oIl TYPE MJSILITY iLLUS.
2 CalL SELUTTUTYPE)
CALL oHLY

IFCITSWUL) ) WFITE(L4YIDPL
CALL uSTT (o)

l)'.- 2‘) J;l'b
CALL GEGH(2209+4)
25 CUNT INUE

IFCurTUrIRETUSS
DUTULl 299959 L) 9 1YPE

3 Call GECN(2301)
Catt OGEUN(Z23:G3)
Cirte? ’

4 Calb obun(23il)
CALL GECN(2304)
LUTLZ

Y CALL oDUN(23021)
CALL LEvWN(230Y)
Gl T 2

[ CALL OECN(2301)
CALL GEULN(22006)
Loy 102

D
ENC OF DATA




SUSKUUTINE KPLSPD
COMMUNZ “OLAY/ Eovub Xy INTRVL( 4 ) o LiioT 1
IMPLICIT INTEGEK(A=Z)

€ *%%% (CHANOLES FEPLAY SPELD

IneX= TNDEX+]
1‘ (lhur)’.t)-.r))l«'\fb'r.)(‘—’l

RATE=200 /FLOAT{INTRVLCUINDEX) ) +D45
Labl GHLT
Catl oSCilae32%)
WRITEC(LSeSL

54 FORMAT (' REPLAY CUMPRESSIUON RATE')
CALL GSCHUw,063)
WRETECLS 100017 ATE

130 FURMAT (134 MINUTES PE® ScCUNDY)
CALL GSTTD,u)
FETURN

LNy
fNU GE LATA

T A e e s e — g WV QR AU PN ST, S SES. P, Sm—

I/Wl.v_ . . N |




SUOhCGUTINE U2
catLL ScINITI
Rz TURN
END

END CF DATA




e —

SdourtuTiInt SCINL]
CUMAUNZLISPLZTur L4700 ) TERR
COMMUNZATT/IATT(12)
COMMUN/CVRLAY/UVLYKY(5)

COMMUN/ ~PLAY/ZINVEX o INTRVL( 4} 9 ENUTIM
PAPLICAT iNTEor (A=)

Co 1o S ddANGLES ALL DISPLAY ENTITY LivdVIALIZATIUR

CALL GINI(IOPL 450 Iy [ATTyIERK)
CALL 6STY({0,40)

L SET uP CURSUK

CALL GBEGU1404s0)
CALL GEOF(1)

CALL GPUT{341314200)
CALL SHUCUR

CALL LCFY(T4140,0)
Catl GECF(T)

CALL GBEG(5+0,3)

CALL GEDF(5)

CALL GPUT(2412342+1)
CALL COLuw(l)

CALL uPUT(oelotivieylds0)

C SLT UP BOFDER

CALL GoabG(2e05u)

CALL GPUTL2,413204243)
Catbt UPUT(“'],‘{)'?’;)
CALL GPUT(4,+140,6,0)
CALL GPUT(541T4us0,11}
CALL GPUT(6+951,1023,0)
CALL GPUT({T7495c41023,0)
CALL GPrUT(8451y-1u2340)
CAall GPUT( 19524 =1222,40)

C SFT UuP CHARACTER AKFEAS

iy LU 1=Ce4u

eNTITY=10 0341

¥Y=120U-50%]

CALL OBEGUENTITY-380,Y)

CALL GEQF(ENTITY)

CALL GPUT(4+14045,0)

LALL GPUT{4414.uy640)

Call PUTILOD1T7504141)

Call GCHAC(ENTLITYsSHeueledd)
10 CJUNTINUE

CALL GENT(1000)
CALL GPUT(341309lel)
CALL HGPUTL4 91409940




CALL
caLt
CALL
CALL
ALt

CoSiT uP

hVUT(QleGgool)
wPUTUS291uQe=338Us0)
GPU](BB.I‘/.lﬂQC'Q,
OPUT(344114+45340)
GCHA(lOOUQjSv)UZOZS)

MUVIE TIME Thc<MCMETER

LOCP=y

IOELTA=1024/(LO0CP-1)

caLt
CALL
(ALl
CAalkl
call
catL
catLL
I&£l=

NIV

CALL

T T —_—
L=

CALL GPUTI(iEL+72+41DELTA,10)

IEL=
Cuind

€ SeT u?

CaLL
CALL
LALL
Catl
CaLd
LAaLL
CaLb
CALL
caLL
Cali
CALL
CALL
CALL
Laltl
cALL
call
Catkt
Do 2
21 CALL
CALL
CALL
CALL
CALL
caLL
caLt

IF (INOEX.GTW0) INOEX=INUEX-1

CALL

wBEGI3+500,50))
GPUT(3+413042,0)
OOUTLE 91740 400 1)
SOUT G T295244533)
VPUT (T 951 4=1U22,40)
bPUT(B)Sl,‘l,Q'
GPUT(G47245,0)

10

I=1,L00LP
VPUTULIELyH29=1UeU)
Ici+l

TEL+1
InwUE
TiMe PUINTEA
UBEGL44500,500)
GPUTI(3913Ce2,49)
GPRUT (531 74u9041)
GPUTLE 1 UG e=5D0D0)
()PU‘ ( ’11!4,503,&))
OPUT(8952 9~20,0)
OPUT(994534~5,19)
GPUTI(10471410,0)
LPUT(11953,=-5,-10)
wWUTU1247329y~42425)
DPUT(L3417504241)
GPUT(14+9041HY40)
GPUT(1545S041H0,0)
LPUT(16¢9Gy1HO40)
GPUTCL 7490, 11D,0)
BPUT(L39104e=-85449)
DPUTL{19411442540)
1 EL=20,22
GPUT(EL+9041H ,0)
GPUT{33,10040,0)
GPUT(244]1144225,0)
GCHAL4 4354091 425)
GPUTI(6141145-25,43)
GPUT(6241044-350,0)
GLHA(4+63,4091925)

RpPLSPD




L %% bam UNITS

JNTENT =200
Ju 30 TYPE=1,4
D 25 SIZE=1,3
CALL GBEGIUNTENT 9401}
CALL GEUF(UITENT)
tL=5
CALL FURLESISIZco TYPLoLL)
UNTENT=UNTENT +1
25 CONTINUE
39 CONT INUE

D% R®kx GUolLITY TAZLo
CALL MBTBL

C %*%%x (LUSTER CIRCLES
Ui g JEU S
CALL GUPY(3+Je5gue )
CALL CCLCR(U1)

40 CALL GEQF(s+J)
tveyay{l)=1
rLTueinN

ENU
vt UF LATA




SUBRLUTINE 03
CALL FEFLIN
RETURN

END

END GF DATA

~



SUBFUUTInE FEFLIN
CUMMUN/LVRLAY/Z/OVLYKY (5]
CUMMON/ BRANCH/ DF.TURN
IMPLICIT INTEGER (A-Co.E-~Z)
LUGICAL VRTURN

*xEx ALLURD USEr [d 4ATLTAIN A SYOTEM JOF REFERENCE LINFS

GVLYKY(1)=1

kek%x  ERKASE OF CONSTRUCT LINES? PROMPY USEP

CALL SELREF(P-CURE)
[FAORTURNIKLETURN

¥xxE PDISPLAY APPRUPKIATE MESSAGE

CALL RFFMSGIPRCODRE)
CALL uUNSEL

COTudle2) e PRCURL

CALL ADDREF
CALL OFFSEL
CALL BLKSEL
“FTURN

CALL UELREF
CALL UFFSEL
CALL BLKSEL
KE TURN

END
END OF DATA

- R T A




c

SJok
CarMMUNZENTUNTZ UnTENT enEFENT

I¢PLI

UTINE AVwu-<tF

CiT INTEGEFR (A-Z2)

**%x  ADUS USEKR DRAWN REFERENCE LINES TO THE SCREEN DISPLAY

ENTLTY=rEFUENT
ALCLEPTI=1
RTUEN=20
CURSGR=1
DEVICE=1

CALL

CAaltb

CALL
cAall
calt
caLt

CALL
CALL
LALL

LAMPS(6a9uels2)
GBIGUENTITY 9530,4500)
GPUTI(3513091,3)
SPUT {491 2095,41)
JPUTL4414Ce640)

GPUT (54176090090

GEULN{CURSUR

MCVENTIENTITY LCURSORy DEVICE+ Xy Y)

CKINTU(KEY)

TEAKLEY e NEACCEP T« AD e KEYeNERTURN)GLTOZ

IF (Kt

cattL
CALL
CALL

Y.NE.ACCEPT)GUTOS

GPUT( I’IOO'XO\)’
GPUT(2,113,Y,01}
GPUT{6s16%:9l)eli)

ELEMNT=7

CALL MUVENT(ENTITY CURSCRyLCEVICEsX,Y)

CALL
cALL

GPUT(ELEMNT 453 4X9Y)
CRINTUKEY)

IFIREY SNEJACCEPTIGOTOS

ELEMNT=ELEMNT+1

GGTOZ

CALL GPUT(ELEMNT#1¢53+X.Y)
CALL GPUT(ELEMNT+241600,10,0)

ENTITY=ENTITY+1

GUTCL

FLFENT=ENTITY

CALL

GEOF{CURSOR)

RETURN

END




SUBRKULUTINE CELEHE
COiMMONZENTONT/UNTENT o REFENT
CUMMUN/CRANCH/ZORTURN
IMPLICIT INTEGE®lA-CyE=2)
LUGICAL DRTURN

CHTANUM= 30D
FANGE=RTEFENT-1
CN=1

GFF=0

CALL LPSTHNOLLUN e UNTNUMy RANGE)
CALL PEWPIK(ENTITY)
TE{OFTURNIGLTG2

CALL GECGFU{ENTITY)

GUTE L

CALL LPSENSUICFFLNTNUM g RANGE)

FETURN
END




SUBRCUTINE 04
CALL DEFTER
RE TURN

END




SUBROUTINE DEFTER

COMMON/MUF LLE/MUF(3000) 4 MDFMAX
CUMMUN/UVRLAY/CVLYKY(5)
COMMON/Z BR ANCHZ CXTURN

LOoLlCAal GF TUEN

INTEGER f'VLYKY

C UEFINES TEKRAIN FEATURES INTO MOF ANO SETS PLINTER
C INDEXING ADDRESS AFTER TERFRAIN DATA

Jul 1=1eMOFMAX
MOF(1 )=
1 CONT INUE

C SET FUNCTICON KEY VARTABLES

IFEJCT =
1ACLFPT=1

IFLFTR=5
MUFLL)=1FLPTR
ADELS)=20400
MIF(4)=\




»

Ioev=1
IFNT=101

C UPUATE Te=<ralN PUINTER

|

1

LEY

1000

oo

ITPIK=TFLPTR
THLPT?=1ELPIR+]

exMInE WHICH TEFRAIN TYPE FA> OSEN SELECTED
THEN ENTER IT INTU The MASTER UATA FILE
CALL SELTERUITYPE)

IF (LRTURN) GUTLSY

[Lieass=1
IFCLTYFE sobe 2) 10LLASS=?

MDOFUIFLFPTIR)I=ITYPE
IFLPTR=1FLPTR+]
MOFCLIFLPTIRI=TeNT
IFLFPTKk=TFLPIRS

CALL oBFGLIENT oL0LH00)
CALL TCCLUR(ITYPE)

CALL LFETRMSUICLASS)
CALL TRENID(ITYPE)
CALL LillseL

CALL SETPNTULIENT »IDEVeIXelYIACCPT)

CALL GPUTI(1,10G,IX,0)

CALL GPUT(25110e1Y40)

CALL ODRAWITICLASS yMDF g IFLP TR TENT oI X,1Y)

MOFLLTPTF)=IFLPTR

IHLITYPELNELS)GOTO28
IHLP TR=1ITPTIR
ITPIP=TFLPTR
IFLPTR=1HLOPTR+]
ITYPE=3

IENT=TENT+]

GUTC 20

IFCITYPLLLG1)CALL RUAO(ITPTIR)
CALL BLKSEL

CALL GHLT

CALL GSCH(1000,0)
WOITE(15,1000)
FORMAT('ACCEPT/RBEJCCT FFRATURE!)
CALL GOTTHO ()

CALL LAMPSU0,04043)

CALL CKINTUKEY)
IF(KEY oNEo TACLPT) GU TO 40U




IFLTTIYP et wo L) TTRATH=H0FEIT #Y )
[eleTr=morlITETA)

[eNT=0tie (LTETH42) 4L

oty Tu 1o

40 IFLKEY oNEo TReJCT) GU TU 3u
CALL GEUFUMDFOLITOTR+2))
TenNT=HcFerivlE+2)+]
IFLpIs=1T10017

IFCETYPELNESL)GLTOSS
CALL GELFIMOF{ITPTIR+21+1)
TENT=OF(ITPTR#L)+2

“+9 IFCLTIYPE aNEe2) GuTOL G
IFLPIR=1InLPTR
LALL SECFUHMDF(IHLPTR+2))
GOTU LD

50 MOECITPTR)=D
MUF(2)=1TPTE+1

CALL OFFSEL
CALL BLKSEL

aviyky(ly =1
RETURN
END

LhNu CF LATA




SUBE CUTTINE vunanlTTYPE ¢ Lok BAY 12Ty LENT 94X, JY)

C ODORAWS SIMPLE PATHS Ub CLOSED CUNTLURS AND PUTS A

C LIST CF THE ANCHULR POINTS I8TO 1ARRAY

C 1TY?PL @ 1 SIMPLE PATH

(. 2 CLI38D LUNTULUR

C TAKKAY: THE AFRAY TO CONTAIN THE ANCHCR POUINTS
o 1PTR 2 1hOEXES oEGINNING GF LARRAY

" 1 Eia] T IHE ENTITY wUdock OF THE FIGURC

C JXedY 3 THE INITIAL PUSITIUN OF THE FIGURE

IMeinha Tun TAPe AY (L)
ITCP=10TR

IPTR=1PTR+4

IXMIN=9S99

IAMAX =

Y MLN=GC9Y

TYMAX=

ICUFSF=1

Ioev=1

THLER=100

1400LE=1

I [N1IS=230

Kt Y=-1

NLUTOT =G

ITCPRW=L

IF(ITYPE.EQeL) ITUPRW=E 4
CALL LAMPSULTOPEWed90e2)
CALL GaTTlued)

vALL GUUNCGICU-5)

C SLT TecFAIN Tu ABSLLUTE MUDE

CALL GPUT{5,176092e0)
IeL=6

C SAVE STARTING PULINT FJUR LATeR CUMPARISON
IX=JX
IY=JY
s T o

2! Cabl GPUTLIELy S391X01Y)
ItL=1EL+]

. C  PLACL NCOE COGROINATES IN IARRAY

3.7 fAwFkavY({[PTK)}=1X




TaxkAY{IDPTR41) =Y

IFULX oiTe 1AMEN) [ XMIN=IX
IF0LY LT. IYMIN) [YuilRN=1Y
IFCIX «6Te IXMAX) IXMAX=IX
IF(IY 4GT. IYMAX) IYMAX=1Y
IPTR=]PTR+2

SHiW wUoE T SCREEN

CALL GPUTLIEL.+43+1X.1Y)
Iel=1EL+1

NOuTOT=NODTCT+1

IFIKEY oFwe IFLNIS) ou TD 70

UPJATE 2U28LD sAlL SEOMENT FROM PLEVIUGUS NJut

CALL MOVENTUIENI ¢ ICURSRGIDEVIXyIY)
CALL GPUT(LELYS34IX,1Y)

CALL CKINTInEY)

IFOITYPL «tCe 1) G TU 55

CHECK FCR CLISURE AFTER SECONC NOODE IS ESTABLISHED

IF(NOGDTUT JLE. 1) GO TC 69
DX=1XA-dX

uY=1lY-JyY

D{ LT=0X¥NX+DYx DY

IF(DIST 4GTe TULER) GO TG eu

CLUSE THIS CONTOUF

STo

FA=dX
1vy=Jy
KEY=IFINIS
vu 10 20

i {KEY JEQ. TFIIS) GO TO 29

CK=1LX-TAREAY(IPTH=2)
VY=1Y-TAFRRAY(!PTR-1)

IF (DX*DX+0Y*0Y JLT. TOLER) GG TO 40
IF (KEY=~INUDE) 404520441

<t MIty MAX CoUCrDINATES

Call GEOF(ICURSZ)
IAFRAY{ITUP)=IXMIN
TARRAY{TT(P+1)=1YMIN
1474y (ITi042) =1 XMAX
Fabki AYCLTP+3)=fYMAX
-t Tuk N

tND




SUBPGUTINE 05
CALL UNTMCB
RETURN

END

¥ [




-

1u
)

Lo
)
)
’

SUBRUUT INE UNTMUB
COMMON/MDFILE/MDE (3600) +MDFEMAX
COMMON/UGVRLAY/OVLYRY(5)
IMPLICIT INTEGCS (A-R,T-2)
LLuolCaAl SCRENJT

DIMENSION ENTNUMLZ)

UDATA ENTNUM/23501+2302/

kkkk  PLFFCRMS AnALYOSLS UF TER<ALNn SU TU FACILLITATE AUbILITY ltLid>e

UVLYKY(1)=1
TPTR=MDF(1)
It (MOF(TPTR).EQ.0) RETURN

IoKFPT=dLE(3)
ININC=100
SCRNOT=.FALSE.
TYPEO=(-1)

MASK=60
LENGTH=MDFMAX-ISKRPT

BL 1000 TYPE=1,2

CALL GBEG(ENTNUMITYPE) 40,0)
CALL GEGF(ENTNUMITYPE))
CALL COLUR(3)

CALL GPUT(5,1760s0s0)
ELEMNT =8

X0=(-100)
YOo=(-112%)
Xi=(1125)
Yl={1lud)
LIMIT=482y
GOTOL100

Ya=YJ+ININC
Y1=Y1+ININC

TFAYOGLLoLIMITIGUT ST
IFALIMIT.t042150)060TLLOOG

Y0=(100)
Yi=(-1125)
LIATTI=2150

IF(SCPFRUTIOETULYL
TYPEU=TWRAMTI (X0, Y0 yMASK)
CALL TTLEGS(XOeYOeX19YLloTYPEO,MASKeMOF{ISKRPT)oLENGTH)




LuUu

GUTL20C

TYPeu=TwFAMI(X]1,Y1l,MASK])

CALL TTLEGS(XL oY1 ¢XO oY O oTYPLIeMASKyMOF(ISKRPT) sLENGTH)
CALL ORTMOB(TYPE«MDFLISKRPT) ¢ELEMNT)
SCRNCT=oNUT«SCRNOT

GOTG 1l

CONT INnUL
RE TUKN

END




SUBKUUTINE UDKTMuB(TYPE, IARRAY, LLEMNT)
IMPLICIT INTeGerh (AsCeDoF~RoU-2)

INTEGER TCRKANSTYPCE+TTYPE. MOBI Ly ELEMNT
COGICAL BEAMPS y TRANSCNTER yEXI T SETBIT
DIMERNSTUN MOBLIY(602)oSETBIT(5) e TARRAY ()
DATA MULLTY/2y d9le39392ed0{9l9lele2/

L %%%%x GENERATES GRAPHICS FCR MUGILITY ILLUSTRATIONS

EXIT=oFALSE

LNTEF=,T UL

LMCRIL=YY

RUAL=1

LAKE=2

CiTyYy=3

FUREST=4

niLL=5

CLEAR=O

00 1 TERRAN=PCADGHILL

SETBITITERF AN) = FALSE .

1 CONT INUE

St AMPS=,FALSE.,

PrTlnT=1AFRRAY( L)

IE(PNTONT oLl et ) ETURH

03 10 N=14PNTUNT
DELTAT=TAFRAY (N%5+43) ~L ARRAY(N%5=-2)
TRANS=EXIT
TF(RELTAT eGT o 3)TRANS= ENTER
TIYPE=TABS(DELTAT }/4+ |
IF(TTYPE.EQe9)TTYPE=4
SETBITUTTYPE)=TRANS
IF(DELTAT EGe 8o ANDWSETBITILAKE) JLAKE=CITY
TEODELTAT EQa(-8) SAND (SETBIT(2))LAKE=2

»
TERRAN=RU AL
IF{SETBIT{TERRAN) )GOT G120

» DO 110 TLRRAN=LAKEHILL

IF{SETBIT(TERRAN))GUTOL20
119 CunT INUL
’ TERPAN=CLEAR
)’
L et . B A g Eod el




8

123

121

122

1221

L

CGATINUG
RETURN

END

MCUBIL=MCUBLTY(TERKRAN T1YPE)
HElmBilenEL205U0TUL2 1V
BEAMPS=,FALSE.

GOTC Ly

ITF(BEAMPS)IGUTCL220
CALL WPUTLELEMNT o 73, TARRAY{N®*5) ,JARRAY{N%:5+1))
ELEMNT =L LEMNT 41
IFIMUBIL.EQ.LMO3IL)IGETOL221
CALL GPUTU{ELEMNT 413041 ,M0BIL)
I (MUBIL.EQel) CALL GPUT(ELEMNT,130,2,3)
TE (MO3Ilam0e?) LALL GPUT(ELEMNT 413042,2)
1t (MUBiLekQeu) CALL GPUT(LLEMNT 0130,2,2)
LMead TL=mIBIL
ELEMANT=ELEMNT +1
CALL GPUT(ELEMNT 534 IARRAY(N*5+5) 4 I ARRAYIN*5+5))
ELEMNT=ELEMNT+]
LEAMSL=.TRUE »

L, P T s s e . PR RS PRI DR T TGS ST (P ) TEUNL GG S S ——— A S — et e S— — — — -———
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SUBROUTINE 06
CALL UNITS
RETURN

END




Lv»v/-\”,'-‘
f . Y

C

SUBRUGUTINE UNITS
CUMMON/BRANCH/Z ORTURN

COMMON/MODFLILE/MOF (3000 4MDFMAX

CLUMMUN/OVRLAY/ZLUVLYKY (5)

LUMACNZUTNTLZENDYNC(3+44)9ASS2TS(304) 1

CLoMMONZUINEC/RCDSTL

CUMMUN/ZENTCNT/ZUNTENT o REFENT
IMPLICIT INTEGER (A-C4E-

LUGICAL DRTURN
DIMENSIGN ENTNUM(3,4)

)

UATA ENTMUMZ2Y 192010202020 3020492059200 9207 9238920942104 21107

¥*%% ESTABLISHES INLTIAL CPOER OF BATTLE

SIDE=1
TBaLL=1
ENT=240
FLJECT=0
ACCEPT=1
POSTUR=1
UCCUNT=0
FULNT=U
kzu=0




W

JLCOK=1RY

UP TR=MD1 (2}
FLPTF=UPTR+4

CALL OUBMSG(SIDE)
CatL SELSTT{TYPL)

IF{eNUTSORTURNDIGULTYZ
IF{SIDE.EQ.2)GCTO6

S1DE=2
FUCNT=UCUUNT
JCLUNT=0
MECFIUPTR$2 ) =LV
G0TC1L

I+ (TYPEF.NEel) CALL SeLUTS(5IZE)
It (TYPrebuwael) SIZE=3
TRAOFTURKN) LT L

CALL GCPYUENTENTNUMISIZE, TYPE) 450045500
[F(SIDE.tQ.2)CALL COCLORIRED)
IF(STUE.EQL)CALL SPUT(3413042,0)

CALL LAMP)‘UQ\; .";'3)

CALL ADUMSG
CALL OUNSEL

CALL MOVENT(OscNToTHALL X0 Y)
Call CRINT(KEY)
I (KEY.NE«ACCEFT)GITOS

CALL OFFSEL
CALL BLKSEL

vl CUNT=UCLUNT +1

MOF(FLPTR)=UCOUNT
MOF(FLPTR+1)=ENT
MOF(FLPTR+2)=S1ZE
MOF(FLPTR+3)=TYPL
MUELFLPTF44)=X

MOFIFLPTR+5)=Y
MOF(FLPTR#6)=TWKAMI (Xs Y JLCOK)
MOFLFLPTR+7)=0
MDFLFLPTR+8)=ASSETSISIZEWTYPE)
MOF{FLPTR#+S)=ENDRNC(SIZE,TYPE)
00 4 I=10,17

MOFLELPTR+I)=)

LOGNT INUE

MOF(FLPTR+18)=POSTUR

FLPTR=FLPTR+RCUSIZ
ENT=ENT+]

)
G -




oL Tul

TE(KRY JNE R EJECTIGOTNR
CALL GECGF(ENT)
ENT=ENT+1

CALL OFFSEL

CALL BLKSEL

GULTL L

EUCNT=UCOUNT
MOF{UPTRI=FUCNT
MOF(UPTP+1)=EUCNT
MOFCUPTE+2)=UPTh+4
MUOF(Z)=FLPTF
UNTENT=ENT

IF {FUCNT4EUCNT JNEes O) CALL ACTBLK
CVLYKY(1)=1

RE TURN
END




SUBKOUTINE ACTBLK
CUMMON/MDFILE/MUE(3000) oMDEMAK
CUOMMCN/UINFC/RCDSI2
CUMMON/PROBLM/ TIME

LUMBIN RFPLAY/ZINIJEX s INTRVLU 4) ,ENDTIM
IMPLICIT INTEGEx (A-Z2)

C  **%%x  SETS UP DATABASE FOUR RECURDING OF UNIT ACTICGNS

UP TR=MOF (2)
UCOUNT=MOF(UPTR)I+MOFIUPTR* 1)
UPTR=ULPTHR+4
SKRPTR=MDF( 3}
RESPLV=10U
POSTUR=]
CooFdme ACTIVE UNIT AT XeYeDETECTIUNSENGAGE. ¢ FIRING RN3Z L9 RESUPS 9P 5TUKE
sTCOVE=40Y5
*xEE MOVE TO X.Y
BTCLD2=30175

O

001 J=1+UCCUNT

& MUF (UPTR+FCDSTIZ-1)=5KEP Tk
MIFUSKEFPTR)=3
MOF(SKRPTR+1}=3
MIF{SKRPTR+2)=16
MOF({ SKRPTR+3)=BTCODE
HUFUSARIPTR+4)=MUFIUPTF +4)
MUF({SKRPTRES5)=MDF (UPTE+5)
AOFLSKRPTR+6)=T1IMI
MUF{SKEPTF+T7)=MOFIJPTK +6)

".v“‘_‘?"ﬂ} TSI T T TRy R O S W T L T ey - — e e -
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x 4

v
s

UL LG [=3,12
ADFUSKEPTR+L )=y

CUNTINUE
MOF(SKRPTR+14)=RESPLYV
MOF(SKRPTR+15)=PUSTUR
MDF(SKRPTR+16)=BTCLUDZ
MOF({SKRPTR*#1T7)=MDF{UPTR+4%)
MIFL{SKRPTR+18)=MOF(UPTR+5)
MOF(SKFEFRTR+19)=eNDTINM
MDF{SKRPTR+20) =MUF(UPTR+5)

UPTR=UPTR+RCUSIZ
SNRPTR=SKRPTR+21

CUNT INUE
MUF (3)=SKRPTR

FETURN
END

V. o

N "f,




SUBROUTINE 07
CALL USTATE
RE TURN

END




SUohQUTINE USTATE

COMMON/ “OF TLE/ UF (3000 ) yMU FHAX
COMMON/ZUVRLAY/CVLYKYLS)
COMAGKNZ BRANCH/Z ik TURN

TAPLICIT INTESGEX (A-2)

I AMDF (4 ) aEQa ICALL EVTINT

1 CALL SELUSPIPRCULFE)
If (DF TUFN)GOTL LOO
GOTUL LU 20930940950 ) ¢ PACURE
1o CALL ADDUNT
GHTOL
? CALL OERLUNT
GuTul
39 CALL RSPUNT
wUTG1
. CALL OFTMSN
SueTul
50 CALL RLOUGUNT
GGTO]
]
L
PIR_give o chamba e s
t- L




fiveYky{1)=1

RE TURN
END

SUBRLUTINE ADOUNIT
CUMMCN/MOFILE/ZMOF{ 3000 ) MDFMAX
COMMON/ BRANCH/ ORTURN
COMMON/PRUBLM/ T IME
CUMMUNZENTONT/UNT ENT o REFENT
CUMMUNZUIRTL/ENGENC(3 6410 ASSETS(344)
CUMMUN/ZUINFL/RCOSTLZ

COMMONWN/ &PLAY/ZINOEX « INTRVL( 4) ¢ ENDTIN
IMPLICIT INTEGEF(A-=CoE-2)

LCGICAL DRTURN

DIMENSIUN ENTHUM(3,4)

DATA ENTNUM/ZZ0 39020l 020292020204 420592060920T79208920992L1)421L1/

C *%*% QROUTINE PERFCRMS DATABASE OPERATIONS FOR ADDING UNITS

TBALL=1

ALCEPT=1

RedbE(T=¢

FED=0

ENT=UNTENT
UPTR=MDF(2)
FUCNT=MDF (JPTR)
EUCNT=MDF (UPTHF +1)
UCGUNT =t UCNT+FJUNT

FrLPTR=MOF{UPTR+2)
EFLPTR=MDF(UPTR+3)
PCSTUR=1
JLOOK=1489

C  *2%2x  ACTIVE UNIT AT XeYy OETELTIONSENGAGE«y» FIRING RNGES oFZ5UP 4P USTURE

BTCLDE=4055

C #Fx2x7 mMOVE TU XeY

O

BTCOD1=3075

*x%% [NACTIVE UNIT AT XY

BTYCCD2=14337
“LSPLV=104

CALL USTMSGI(L)
CALL SELUTT(TYPL)
IF {ORTURN) RETURN

It (TYPUNESL) CALL SELUTS(SIZED
IF (TYPE.ED.L1) SIZE=3
IF (DRTURN)GUTOL

CALL SELSIDISIDE}
IF{DRTURN)GOTUL

CALL GCPY(ENToENTNUMISIZEY TYPE) 9500 ,500)




IF(SIVEeCwe2dLALL CULUR(RED)
IF o I0FeR0Wel)CALL SPUT(34120,92,40)

CALL LAMPS(O4U4243)
CALL AQUMSG
CALL UNSFL

CALL MUVENT A Ue Ty TEALL 9Xy Y)
CALL CKINT(KtY)

&

IFIKEY NELACCEPTIGJITULL
CALL OFFSEL
CalL RLKSEL

TYYPE=InRAMI (XY, JLUCK)

C *%%¥ SHIFT THE MDF TJ MAKE RGCUM FUR NEW UNIT
START=FFLP TRF+UCUUNT*RCDSIZ
TH(SIUESFGe L )START=FFLPTR
TUOTAL=r(DSIZ
CALL MOFSHFETLTIALSTART)

IF (SIUE.£Qel) ADFLUPTR+43)=START+TGTAL

EFLPTR=MDF (UPTR+3)
SKRPTR=MUF (2)
eVIPTR=MDF (4)

C *#®%% INSERT UNIT INFORMATION RECORD
FLPTR=START
MDF(FLPTRY=1
Ir (SIDE.EGel .alND. FUCNT.EQ.D) GU TO 5
IF {SIDE.EQ.2 +ANDe EUCNT.EQen) GU TG 5
MOFUELPTR ) =MD LFLPTR-RCUSTZ) ¢1

5 CONTINUE
MOF(FLPTR+1)=ENT
MOF(FLPTR+2)=SILE
MOF(FLPTF+3)=TYPE -
MOF(FLPTR+4)=X
MOFLFLPTR45)=Y
MDF(FLPTR4+6)=TTYPE
MOF(FLPTR+7)=0
MOF{FLPTR+8)=ASSETS(SIZE,TYPE)
MOF(FLPTR+S)=ENURNC(SIZE, TYPE)
DO 15 1=10,17

MOF(FLPTR#+1) =)

15 CUNT INUE

MOF(FLPTR+18)=PUSTUR

C  *#&x% Lo UNIT ACTIUN RECORD GutS AT SCRATCH AREA BEGINNING
IF{SIVE.EJ. 1)L UTCO
START=EVTPTR
GOTO8

~C %%  GREEN UNIT ACTION RECORD GOES AFTER LAST GREEN UNIT ACTIUN RECURD
6 IF (EUCNT.NELO) GO TO 7
STAKT=EVTPTR




s A

Gd 10 8
C  xxxs  SHIFT MDF 10 MAKE R3GM In aCTICN BLJCK FCR GREEN ACTIOn RELRU
7 PTRPTIR=EFLPTR+RrLUSILZ-]

ACTP TR=MDF(PTRPTK)

START=ACTPTIR
3 TUTAL=21

IFAT IMELNE L 2)TUTAL= 20

IEASTDEEQLL)FULNT=FUCNT+]
{F(SIDELEQ.2)EUCNT=EUCNT+] .
UCCUNT=UCTUNT +1

ENT=ENT+1

MUF(UPTR)I=FUCNT

MIFQUPTR+L ) =EUCNT

UnTeNT=ENT

CALL MDFSHFITUTALSTART)
MOFLFLPIR41G)=START
FLPTR=STAFTY
IF{YIMELNELO)6UTO9

C o oxxx> INSERT ACTICN PECGRD FUR A UNIT ADDED AT PROBLEM TIME ZERU
MDH({FLPTR) =12
MOFUFLPTIR+1)=3
MDFLFLPTIR+2)=16
MOF(FLPTR+3)=8TCUDE
MOF(FLPTR+4)=x
MOF(HLPTF+5)=Y
MOF{FLPTR+e =T I ML
MOF(FLPTR4T7)=TTYPL
DO 18 I=8,13

MDF(FLPTR+1)}=0

| 3 CUNTINUE
MUFLFLPTR+14)=pcSPLV
MOFCFLPTE#15)=PuSTUR
MOF{FLPTR+16)=BTCHUL
MDF(FLPTR+17)=X
MODF(FLPTR+18)=Y
MOF(FLPTR+19)=ENOTIM
MDFA(FLPTYR+20)=TTYPE

Gu TO 1

€ *sxx ACTION RECURD FOR UNIT ADOED AT OTHER THAN PROBLEM TIME ZERuU
9 MDFUFLPTR)=7

MOFI{FLPTR+1)}=7

MDELFLPTR+2)=21

MUFIFLPTR+3)=38TL(GD2

MOF({FLPTR44)=X

MOF(FLPTR+5)=Y

MDF(FLPTR+5)=0

MOF(FLPTR+7)=TTYPE

MOFUFLPTR+4)=BTCNDE

wﬁ,iﬂ;x:“;‘j_,__~_.__ f‘-An;t»§=;~ v "*
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MOE(FLPTR$9) =X
MOFLFLPTE+1D) =Y
MUF(FLPTR#LL)=TIME
MOF(FLPTR+12)=TYYPC
DG U I=13,18
MOF(FLPTR+1)=0
CuNT INUE
MOFIFLPTR+19)=KkeSPLV
MDFUFLPTR+20)=PLSTUR
MUF{FLPTR+21)=8TCuD1
MOF(FLPTR422)=X
MOF(FLPTR+23)=Y
MOFLFLPTR+24)=005DT 1M
MOF(FLOPTR+25)=TIYFPE

GO TC 1

IFIKEY.NELREJECT)OUTOA
CALL GEQOF{ENT)
ENT=ENT+1

CaLL JFESEL

CALL BLKSEL

50701

END




SUBRUUTINE DELUNT
CUMMON/MUFILE/MDF(300G) 4MDFMAX
COMMUN/ BRANCH/ DX TURN
COMMON/PROBLM/TIME
COMMUN/UINFL/RCOSTZ

IMPLICTT INTEGER (A-2)

LOGICAL DRTURN

RCUTINE PERFURMS DATABASE ULPERATIUNS FOR DELETING UNITS

IF (VIMLeGTeG) nETUSRN

JPTR=MuF(2)
UCCUNT=MDF{UPTRI#MOF{UPTR+1)
It (UCUUNT.EQ.0) PETURN
ULPTR=UPTR+4
ALToLK=MaF(ULIPTH+FCUSTZ-1)
tFLPTR=MOE (UPTR+3)
EVIPTR=MDF14)

CALL USTMSG(2)

CALL JUNSEL

CALL SELUNTLUNTPTR)

IF (URTURN) oJ TOU 59
ENTITY=MOF(UNTFTR+1)

CALL GECF(ENTITY)

S1DE=1

IF (UNTFPTR,.GE.EFLPTR) SIDE=2

A -
—
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C odxrx DELETE UNIT aCl1iuy KECLRDS

START=MOF (UNTPTF +R(251Z-1)
END=MOF(UNTPTR+2*KkCDSIZ-1)

IF (UNTPTR+RCDSIZ.GE-ACTBLK) END=EVTPTR
TOTAL=START-END

CALL HMDFSHE(T. TAL. IND)

C =3 Opiellb UNIT INCLRMATIULN RELURD

END=UNTPTR+20
TUTAL=-RCDSIZ
CALL MDFSHF{TUTALENJD)

IF (SIDEetWel) MDFLUPTRI=MOFIUPTR) -1

IF (SIDECEQLZ) MOF(UPTR+1)=MIF(UPTR+1)-1
UC QUNT=UCCQUNT-1

IF (UCLUNTLEQ. ) GU TO 50

GL TU 1w
5:: CALL OFFSEL
CALL BLKSEL
KE TURN
END
“TQ,XJET:?F7.——> W e o




SUBROUTINE RSPUNT
CGMMON/MOFILE/MUF (3000 )y MUFMAX
C OMMON/BRANCH /ORTURN
COMMON/PRUBLM/T INE
COMMUN/UINFQ/RLDSTZ
CUMMUN/ENTCNT /UNTENT o REFENT
IMPLICIT INTEGER(A-C4E-Z)
LOGICAL DRTURN

kxkx  POJITINE PERFULAMS ODATABASE GPURATIUNS FUR RESUPPLYING URITS

xgr ACTIVE UNIL AT XoYy RESUPPLIED WITH NEW COMBAT POSTURE
BTCLDL=3841
POSTUR=1
UNTPTR=MDF (2)
FFLPTR=MPDF(UNTPTE+3)
ACTOLK=MDOF{FFL PTF+RCDSIZ-1)
SKEPTP=MOF(2)

CALL USTMSGHL3)
CALL ONSEL

CALL SELUNT(UPTR)
CAaLt CFFSEL

CaLl ELKSEL
IF{ORTURN)GUTO4
ENTITY=MDF(UPTR+1)

*xx> MNEW UNIT PUSTURE RECCRDEUD IN UNIT INFURMATION RECGRD
MOF(UPTE+#18)=PLSTUR




G ®k3x%x SHIFT MOF TO MAKE SPACE FUK ThHi RESJUPPLY VECTUR
ALTPTR=MDF(UPTK+KkCLNSIZ-1)
PRESNT=MOF(ACTPTR+1)
START=ACTYPTKk+PRESNT
TUTAL=6
CALL MOFSHF{TOTAL,START)

SKRPTR=MUF( 3}

¥%%xe  ALLOW USER TU INPUT A RESJUPPLY LEVEL FROM THE FUNCTIUN KLYBUAKY
CALL RSPMSG
CALL uLMNSEL
CALL SELNUMIRKESPLVY)
TF(ORTURN)GUTOL
CALL CFFSEL
CALL BLKSEL
IF{RESPLV.GT.100)50T03

w O

CALL GENT(ENTITY)
CALL GPUT(34130e140)

C *x%xx [INSERT THE FESUPPLY VECTuUR (ALSU INCLUDED IS A NEwW CUMBAT PUSTURE)
MDF (ACTPTR4PRESNT)=BTCODL
MOF (ACTPTR4PREOSNT+1)=MOF({ LPTR+4)
MUF (ACTPTS+PRESNT #2)=MOF(UPTR+S)
MOFLACTPTRK+PEF ESNT+3)=TIME
MOF(ACTPTR+PRESNT +4)=RESPLV
MDF (ACTPTR+PRESNT+5)=PLSTUR

C %*x%x&  UFDATE UNIT ACTION RECURJ KELATIVE PUGINTERS
MOF (ACTPTR)=PFESNT
MOF(ACTPTR+1)=PRESNT+6
MDF LACTPTR#2)=MDF{ACTPTR+2) +o
GOTC1
4 KRE TUEN

END

S T mws— — . ———— e ——




I

C

SUBROUTINE DEFMSN
COMMUN/MDF ILE/ZMDF{ 3000) +MUOFMAX
COMMOUN/ BRANCH/ DRTURN
COMMUN/PROBLM/ TiME
COMMUN/UINFU/RCUSTIZ
COMMUN/ZENTONT/ UNTENT 9 REFENT
IMPLICIT INTEGER (A-C.E-Z)
LOGICAL DRTURN

2t RUUTING PERFURMS UATABASE‘UPEhATlCNS FUR DEFINING UNIT Mlsslurn

*¥xx&  ACTIVE UNIT AT XoYy wiTh New CCMBAT PUSTURE
BTCUDE=3565

- ———




'

———

UNTFTR=MIE(2)
FELPTC=MDF(UNTPTS#+3)
ALTBLA=MOF(FIELPIR#RCDST1Z-1)
SKRPTR=MOF(3)

CALL USTMSG(4)
CALL UNSEL

CALL SELUNT(UPT!)
CALL JFFSEL

CALL BLKSEL

IF (IDRTURN) GOTO3

®#&*x%x  SHIFT THe “UF TJ MAKE SFACE +Cx THE RESUPPLY VECTUR
ACTPTR=MCF (UPTR+RCOSIZ-1)
PRESNT=MUF {ACTPT=R+1)
START=ACTPTR+PRESNT
TOTAL=5
CALL MDFSHF (TUTAL+START)

SKRPTR=MOF( 3)

%%t ALLOW USER Tu SCLECT A MISSICN (CCMBAT POSTURE)D
CALL SELPUSIPUSTUR)
I (DKTURN)IGCTOL

#%%%x  INSCnT THE NEw CUMoAT PC3TuRbk velTOR
MOFCACTPTR+PRESNT)=BTCCOE
MDFUACTPTR+PRESHT+#1)=MDFIUPTR+4)
MUFLACTPTR+#PRESNT+2)I=MOF(UFTR+S)
MOFCACTPTR+PRESNT+3)=TIME
MOF(ACTFTR+PAESnT#4)=PLSTUR

wExdx  UPODATE UNIT ACTION RECORD RELATIVE POINTERS
MOF({ACTPTR)=P%ESNT
MOF(ACTPTR+1)=PRESNT+5
MOFLACTPTR+42)=MOF(ACTPTR#2)+5
GLTUL

RETURN

END




SUBRGUTINE RLOUNT
CUMMON/MOF ILE/MUF{ 3000 +MOFMAX
COMMON/ BRANCH/ URTURN
CUMMCN/PROSLM/ TIME
CUMMUNZUINFL ZRCUSTZ
CUMMUN/ZENTUNT/UGTENT R eFENT
IMPLICIT INTEGER{A-CsE-1)
LNGICAL DRTURN

row=sx  POUTINE PERFLrMS DATABASE JPEKATIUNS FLR RELUOCATING Jail's

RARICY I OH




JLlLk=1cey
ACCLPT=1
RTUPN=30
ToALL=1
UNTPTR=MDF(2)
FFLET-=UNTPTR+4
ACTBLX=ANFUFFLP TR 4051 4-1)
SKRPIR=MuUF(2)
ENUDT IM=14490

C  ®*x+  [NACTIVE UNIT Al X, Y
BICCOE=2045

1 CALL uUSTMyuin)
CALL unSEL
CALL SELUNT(UPTR)
CALL CFFSEL
CALL BLKSEL
FFAORTURNIGLTCG
CRTITY=MDF{UPTR+L)
CALL LAMPS({E44)40,2)

C  ¥%x% DETERMINE TF RELJICATE WILL PFEEMTP OTHER ACTIONS
ACTPTR=MDF{UPTR+RCUSTZ-1)
ITAMDEFLACTP TR+ 1S ) el « ENOTL 4)CALL wWARNMG
LALL ALUMSS
CaLL JNScib

2 CALL MUVENT UG ENTITY T3ALL +X,Y)
CALL CKINT{KEY)

KLY e MLLACCEFTILUTLS
G x%vx gPLATE PUSETLu IN UNIT INFURMATICN RECJRD
MUF{UPTR+4)=X
MOF(UPTR+5)=Y
MOF(UPTR+6)=IakAMI [ XeY o JLOCK)

C o *xxe gROATL INIVI2L PLSITION UF UNIT AS RECURDED IN ACTIUM VelTorS

MOFLACTPTR+4)=X

MOF(ACTFTR+5)=Y

MUFLACTPTR+T)=MDF{UPTR+6)

MOF(ACTPTR+16)=BTCODE

MOF(ALTFTrRe1T)=x

MOFCACTFTFR+15)=Y

MOVFLACTPTR#L) =cNLTTHM

C *%%xx FINAL FECUKRD IMN THE ACTIUN BLGCK--JUST UPDATE THE SCRATCH PUINTER
IF(UPTR+2(DSIZ.HE.ACTBLK)IGCTO3
SKRETF=ACTPTF+2)
CAaliL OFFSEL
CALL BLKSEL
GLTLL

C =*=*%% SHIFT THt MOF TO THE RELJUCATE VECTOR (USE BLANK SPACE)
3 UP TR=UPTR+FLDSIT/
START=MIF{UPTF+rCOS1Z~-1)




C
5

6

TITAL=ACTP TR+, - START
CALL MUOFSHF{TUTALSSTART)

SKRPTR=MDFI 3)
CALL OFFSEL
CALL BLKSEL
GLICY

wxxx  YSkr KeJECTS PELUCATE

IF(KEY o NE JRTURN)GOTU2

CALL GPUT{L14100+MOF{UPTR+4 ),0)
CALL GPUT(24110+MDF(UPTR+51,0)

CALl UFFSEL
CALL @LKSEL
TR PR

CALL UFFSEL
CALL BLKSEL

FE TURN
tND

FNO (F DATA

RS

R b




SUBROUTINE 08
CALL MVMMI
RETURN

END




B AP

G

{ *xk Xy

o]

SUBRCGUTINE MVMMIL
CUMMUN/MOFILE/ZMDF(3000) MOFMAX
COMMUN/ZCTISPL/ZIDPLL490G) +1ERR
COMMUNZUVRLAY/ZLVLYRY(S)
CuMdMuN/ BRANCH/Z DETURN
COMMUN/STINGLE/ZUPTE B FILPTR

CUMMCON/MOVE /MUVENT
COMMIN/SAVE/RFRY $FREE » JUMP
[MPLTICTT INTEGEF(A-Cyi-2)
CLGMUN ARRAYL63)

LUGILAL DFTURN

*  ALLUWS USFk Tu SPECIFY OPTIONS IN PLANNING UNIT

GV LYKY (Z2) =9

LVLYRY {3) =10

LVvLYKY(4)=11

CREATE MOVEMENT PATH AND ARRIVAL TIME ENTITIES

MONVENT=MOVENT+ 32
CALL GBEGUACVENT 9 yu )
Call CuLuRr(2)
CALL GPUT(5,17604s0e0)
oU 9% T=1,10
CALL GBLGUMUVENTH] 40,0)
CALL COLZR )
CALL OCHAUMUVENT#+] 0590 91l e«)
CoNTINUL

C  xxx%  SELECT TYPE 0OF UNIT FOVEMENT

i

11

12

15

CALL SELMVILTYPL)
IE(einCTDRTURNIGLTULR

CALL OFESTUIURPLonFRJoFREE, JUMP)
vi 11 I=2,5

CVLYKY(1)=0

GLTC50

LEALLTYPEaEQe d ek o TYPE G NG 6)0UdTU20

B 15 I=1,UNTCNT
CALL GENT(T7+1)
CALL GPUT(1,4100+sMOFIUNTPTRIIZ1)+4),0)
CALL GPUT(24110sMDFIUNTPTRIIsL)+5),40)
CALL GeON(T+1)

CONT INUE

COUMMUN/CLUSTR/UNTPTR(10U+2) o CLTYPESXZERU 9 YZERU 9 XREF § YREF JUNTINT

——— ——— e —— ———



JPTr=0)
Gu T gl

C  ®%xx  SELELT UNIT(S)

2¢ IF(TYPLJNELL)GCTO3D
CALL SELUNT(UFIR)
IF (LETUSKIGUTC LD
CLTYPE=1
GUTC4Y
30 CLTYPE=TYPE
UPTR=y
CALL LOUNTS
I LUNTCNT S E Qe o LTULG

C  *xx*¥&  LUCATt CLUSTER CENTER

IFATYPE SNE« 2 ANV TYPELNELZIGLTR3S
catl CLCMSsS

Calt uistl

CALL STTIPNI L} s 1o XLERC e YZER U L)
CALL OFFSEL

CAlL 3LKSEL

L %¥&s% SplblT A PEFcFUNCE FCINT

I+ IYPEaivELz )LTLGD
LaLll RFPTMG
CALL UNSEL
CALL SETPNT{Oy 14 XREF,YREF, 1)
CALL OFFSEL
CALL BLKSEL
SuTL4t

C *x%x%  _rAD UNIT ouF COLUMN CR LEAPFROG

35 XZLRL=MOFLUNTPTE (Lo 1) +4)
YZERC=MUDF(UNTPTR(L41)¢5])

C ®x%%x  INPUT THE PATH UF THE MCVEMENT
40 CALL DRWPTH

TF(APKAY(1) e NELLDGOTOS0
DG 45 120,46

45  CALL GECF(841)
6uTO10
50 _ovivkyll)=1
RETUKN
.. END
1 .
m’ AR A ERLE




3083KoVTINE £3F TOUNTS

CUMMONZMDE TLE/MOE (3400) »ADFMAX

LeMMUNZ BKANCH/Z DR TURIL
COMMONZCLUSTRZUNTIPTE(Lus2) sCLTYPEGXZERD Y ZERUWXREF g YREFqUNT LT
IMPLICIT INTEGER (A-C,E-Z)

LOGICAL DRTUFN

DIMENSIUN TABLE(SH

DATA TABLE/lel s lueluye2/

¢ ==xr  ALLLYS USER TO CUnNSTrul T A CLUSTER SF UNITS

OnN=1
JFF=2
UNTCiNT =¢
UNTMAX=TABLELCLIYPE )
D lu J=1e2
00 LG §=1410

1u UnTPTR (I +J)=0

IFALLTYPretvat euRe CLTYPESLERSDICALL LUUMSS
2 CALL SELUNTIUPTH)

TF(DRTURNIGLTL Ty

CALL CLFEMSGIOFF)

C *%x%x SEE IF THIS UNIT [S ALREADY IN THE CLUSTER (UMIT IF TRUL)

DU 30 I=1.UNTMAX
IFLUNTPTR(Is1) ebweUPTR)IGUTCoY
309 CUNTINUE
DU 40 I=1,UNTMAX
IF(UNTPTR (T 41) .EQ.D1GOTE50
4. ConT IRUE
CALL CLFMSGICN)
LUTG20

C *®¥¥¥ ADD UNIT

Sy UNTONT=UNTONTH L
UNTPTR(T 1 1=UPTR
CALL GeNT(T+1)
CALL GPUT(1,41GusMOF{UPTR+4),0)
CALL GPUT(2,110,MDF(UPTR+5)}40)
CALL GEUN(T+1)
GuTlauw

C **x*%  DELETE UinlT

60 UNTCNT=UNTCNT-1
UNTPTR(Is1)=0
CALL GECF(T+1)
CALL CLLFMSGHCKHE)
GJTLLZ0

70 CALL GFFSEL
CALL a8LKSEL

C *=%x%&  PACK THE ARFRAY




* o~
$
J=1
11 i9 131.\:./
TFIUNTPTF(Ig1)eEuwa0)GLTUTS
UNTPTRCEJ s LI=UNTPTR(L 1)
J=J+l
7> LT [y
RCTURN
ENU
f
|
\/"_ ‘L{F > )
A




4
SUBRUUTINE 09
CALL UNTPTH
RETURN
- END
! ‘ . T
i .
l N S -
- g - -
L . = s e




. -
SUBKGLUTINE UNTPTH
COMMUNZSINGLEZUP TR WFLILPIR
CUMMUN/CLUSTRZUNTPTYR(1U92) o LLTYPEZXZERUsYZERD 9 XREF 9 YREF UNTLNT
COMMON/QOVRLAY/ZGVLYKY(5)
IMPLICIT INTEGER (A~2)
C w=%%xx  (ALL POUTLES wHICH CUAPUTe AN INDIVIDUAL UNIT'S PATH L+ A LLJSTER
C  *%&x& OSINGLE UNIT MOVEMENT® PASSES THROUSGH THIS ROUTINE
IF(UPTR.EQ.GIGETCL
LAl SNGUNT
GOLTLLIOO
C *%%x%x StkL WHAT UNIT, I[F ANY, NEEUS PROCESSING
1 D 5 INDEX=14UNTONT
AFTUNTPTE (INDLX92) b« dSOTCT
b) CulNYT INUE
UVLYRY(Z)=)2
G0 T0 100
7 UVLYRY (2)=NVLYKY(1)+1
CVLYKY{3)=CVLYKY({l)
G o=xx&  UETERMIME TYFF o CLUSTER MUViA“NT
3 BRANCH=CLTYPE-1
GOTU 10020920940 ) e BRANCH
C  xx2>  DIFECTIUON DEPENDENT
10 CALL OIFDEPLINDLX)
GUTULAC
C  *%xx%x [ XED POINT DEPENDENT
lo CALL FLADEPLUINDEX)
, ¥
RO et e




GuTolun
Coo¥F%ax (L UWN

20 CALL COLUNMNUINLEX)
GCTL LOG

O ®F:8x L {AFFLG

4u CALL LPFRUGLINDEX)
110 JVLYKY({1l)=1

re TUR N

END




g

C

SUBRCUTINE SNGUNT
CUMMUN/ SCRTCH/PARRAY(81)
IMPLICIT INTEGER (a-2)

CUMMON ARRAY (6 2)

L2 X 23

818

TRANSFLL S SINOLLE

10 I=1463

UnTTy USEx INPUT PATH,

PAREAY{l)=aRrRkayY(])
CUNT [wUF

FETURE

END

FRGM ARKAY T PARKAY

e




C

SUBRLUTINE DIRDEPUINOEX)

CUMMCN/ZMOFILE/ MOF (300U ) MO FMAX

COMMUN/ZSCRTCH/ PARRAY L8

Cobit UNACLUSTE ZUNTRPTRLUL) 421 2CLTYPE W XZTRUSY ZERDyXKREF S YREF JUNV N
CUMMULIN ARFAY (0 2)

TAPLICIT INTFOLF (A-2)

*%xk  CUMPUTES UNIT'*S PATH AS MEMBEF OF DIRECTIUN-DEPENDENT CLUSTER
UPTRE=UNTPTRIINOEX, 1)

X=MLE (UPTR+4)
Y=MDF(UPTR+5)
PARRAY(1)=ARKAY(1)*3-2
PARRAY(2)=X
PAFRLAY(Z) =Y

KANC =X

YANC=Y

XO=A&RAY(2)
YO=ARRAY( 3}
X1=ARRAY 14}




o)

(S

10

&

YL=ar b oY (h)
243 GFT RELATIVE PUSTTEUN OF UNIT ON FIRST LEG CF PATH

CALL RELPUSE{XUsYUsX1loY1loXe YeXKELSYREL)

%%k GLT reAL UNIT PosITluw AT aNg Jb FIRST LEG

X2=2%X1-X0
Y2=2%Y1l-YU
CALL REALPI(XL YLl o XZr Y2 4XRELYYRELX,Y)

=tz STUFE THE oUFFERK wlTt THE UNIT PCSITIUNS

PARFAY(4)=X
PARRAY (5)=Y

¥ PROCESS THe ST ur THE CLUSTEK PaTH LLGSS

XULu=X

YGLD=Y

FLPTR=6

LIMIT=AKRAY(L)

Do 1w I=2,LEMIY
X0=X1
Y0=Y1
X1=ARKAY{I=2+2)
YI=ARRAY({I*<+3)
IEAXOeEQe XL eANUSYDLEQLYLIGUTED
CALL REALPOHIX 9 YU e XLy YLeXRELSYRELSXsY)

Rx%x GET BEST PAT Tu THE ROTATIUN PUINT
CALL PTOL(XsYeXANCoYANC o XGLDoYOLDy XNEWs YNEW)
PARRAY(FLPTR=-2)=XNEW
PARRAY(FLPTR=1)=YNEW
PARKAY (FLPTR) =X
PAFRKAY (FLPTH#+1)=Y
¥E¥FEx INSFRT WALT WLDE

PARRAY{FLPTR+2)=X
PARRAY(FLPIR+3)=Y
FLPTR=FLPTR+4
IFIXU st Ve Xl e ANLUaYOEJLYL)SUTULO
XK2=2%X1-Xu
YZ=2%Y1-Yy
CALL REALPS{XLoYLl9gX29Y2¢XRELJYREL9XyY)
PARMAY(FLPIR) =X
PARRAY(FLPTR+1)=Y
FLPTR=FLPTF+2
XANC=XLLD
YANC=YLL
XGLD=X
YOLD=Y

CONTINUE

KETURN




LINIPPY S ol as

o




SUBRLUT INE FIXOEP(INDEX)

COMMCHN/MOEILE/ MUF (3000) yMUFMAX

COMMUN/SULRTCH/PARKAYL3])

Cuiea/ZCLud T/ uniPTElL 3 2) yCLTYFE G XZERU WY LLEC 9 XREF o YF U 9 UHT L T
CoMain, ArkAY(o3)

C  ®=¥x¥&  (UMPUTLES UNIT'S PATH AS MEAGUR JF FIXED-POINY-DEPENDENT CLUST K
Ur T = NTPTE {fFicr Xyl )
X= bk LU T+ 4)
Y=M b (UP TR+
XI=ARZAY(2)
YusAbhrAY(3)
CooFwxk Lo T CELATIVE PUSTLHON % UNET TN THE CLUSTER
LAl L ;FLPL‘b(X"YA'QK"-E"'Y'Q[}'QKQYQXEEL'YFEL)
PARRAY (1) =ARRAY (1) %2
PAEK-AY(Z) =X

2any AY () =Y

¥F%E FLIn0D THE st AL PUSITION Cr THE UNIT ON EACH OF THE LESS

o

FLPTR=4

LIMIT=A"TAY (L)

w. la I=1l.L1¥01
XG=ArC AY ([%2+42)
YU=ARFAY([:2+3)
CALL REALPO(XOy YO o XPEF o YRTF o XREL 9y YREL 9 X,Y)
PAFPAY(FLPTR)=X
AR AYLELPTR+1)=Y

Lo o¥EEXOINSEFT wALY 0 Ja
PAr -~ aY(FLET242)=X
PARRAY(FLPTR+3)=Y
FLPTR=FLPT+ +4

19 CUNT INUE

SeTurd
LD

. ————e . e e -
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SUBRCUTINE COLUMNUINDEX)
COMMUN/MDFILE/MOF( 3000) MO FMAX
CUMMON/SCRTICH/PARRAY(81)




L
Lt CN/ULUSTER G TP TRUL 392 wCLTYPL o KZERUGYLERD oy XREF YR EF yUCLU VT
IMbECiCEY enTe ek {A-Qy5-2)
CubeLN ARKAY (6 3)
C  ®%%x& (UMPUTES UNIT'S PATH AS MEMBER UF CULUMN MOVUMENT
U2TE=UNTPTROINOEX,y 1)
X=ihot (UPTR+4)
Y=MIFlUPIK+5)
LIMIT=ARRAY (1) #1]
C  ®=x=%xk  pPRUCESS THFE LEAD UNIT
Lo CINGLEXeNE 1) GuTUS O
L2 1o 1=1.018H17
PARRAY(I*2)=ARKAY (1%2)
PARRAY(1%2+4]1)=ARRAY(I*2+])
12 CONTINUE
LIMIT=LIMIT -1
GuT1uo
€ x%%k*k  PRUCESS A FCLLGAWING UNIT
54 PARKAY(Z)=1
PAR~AY(2)=X
PAKnAY (&)=Y
C  ®%%%x t(Gr EACH LEAD UNIT MUVEMENT LEGe A FOLLUWING UNIT
C  xx%*xx MULYLES AN EQUAL JISTANCE FURWARD ALCONG THE SAME PATH
Leb=1
LODULNT=1
LIMIT=LIMIT-1
DJ 90 I=1,LIMIT
RX=ARRAY(1%242)-ARRAY{ [%2)
RY=APRAY{I%2+3) -ARRAY( I%2+1)
RLEG=S3WRTRX*EX#RY:RY)
Cooo%FEX OAQD UP O SEGMERT LUNGTES UNTIL DISTANCE IS REACHEOD;
C F%%%x LAbEL EACH wobLie ACCURDING TU LEAD UNIT LEG I
Tu RX=ARKAY(LEG*2)}-X
RY=LRRAY(LEG*2+1)-Y
R=SURT{RXEKkX+F Y=RY)
NCOCNT=NCUCNT+1
Ir (roevEexLEG) GU TC 80
X=ARRAY(LEG™2)
Y=ARKAYILEG*2+])
LEG=LEG+1
PARRAY (NODCNT*3-1) =]
PAP =AY (NUUCNT %3 )=X
PAF e AY (WOOCNT? 34)1) =Y
“LEG==LLO=®
GU TO 70
3 =RX*RLEG/R+FLOAT{X)
. Y=CY*RLLG/ R+FLUAT(Y)
‘ PAl T AY{NODCNT®3-1)=1+1
PARFAY INCOCHT%*3)=X
’
LY * AR o > TR -




90

Lud

PARRAY (NLUCHT%*3+]l)=Y
CunTlaut
PAFRNAY (N OLaTe3=1)=LIMIT
LIMIT=NOOONT-1

PARRAY(1)=LIMIT

Fe TUSTY
[3T)




SUBRLUTINE LPFRUGUINUEX)

COMMON/MUFILE/ZMUF (3000) +MIF MAX

CUMMON/ SCRTCH/PARRAY (&)
COMMUNZCLUSTFZURTPTIRI1062) oCLTYPCEZAKZERGyY ZERDG e XREF 9 YREF gUnTC NI
IMPLICIT INTEutrtA=Z)

CoMmUL ARRAY (L 3)

C  *%x%% (CCMPUTES UNIT'S PATH AS MEMBER UF LEAPFRCG MOVEMENT

PLUUNT=ARPAY(1)*2

N LIMIT=PCLUNT
UPTR=UNTPIR{INDEXe 1)
X=MDF (UPTR+4)
Y=MDF (UPTR+5)

GOTLLO920) ol NJLX
C 2 xk% LEAD UNIT

1" PARK AY (1) =PCCUNT
FLPTR=2
VU 15 1=2,LIMIT,4
PARRAY (FLPTR)=ARRAY(] )
PAFSAY (FLPTR+1)=ARRAY (1+1)
PARRAY(FLPTR+2)=ARRAY (1)
PAERAY(FLPTR+3)=ARRAY ([ +1)
PAPRAYIFLPTR+4)=ARRAY (1)
PARRAY (FLPTR+5)=ARRAY (T+1)
PAR2AY (FLPTR+6)=AREAY ([+2)
PAREAY (FLPTR# T)=ARKAY (1+3)
FLPTR=FLPTR+8
15 CUNTINUE
PARKAY{FLPTR)=ARRAY(LIMIT+2)
FARF AY (FLOTR#1 )=ARRAY(LIMIT+3)

FrTURN

C *x%x* (THER UNIT

P PAPK AY {1 ) =RPLUUNT
PARLAY{2)=X

PLRKAY [ 3)=Y
FLPTR=4

. T ——r _ -




Do 2% Is2L 1Ml T4

PAFRAY(FLPTAY=aRFAY(L)
PArKAYLFLPTR+1)1=ARRAY {[+])
PARRAY(FLPTR+2)=ARRAY ([ +2)
PARFAY(FLPTR+3)=ARRAY (I +3)
PARPAY(FLPTR+4)=ARRAY (1 +2)
PARFAY(FLPTE43)=ARRAY (1 43)
PARRAYLELPTR4G ) =ARRAY ([ +2)
PAFT AY(FLECTR+T71=ARRAY ([ +3)
FLPTR=FLPTF+yp

CUNTINUE

KETURN

BNy

ol
25
)
)
. ,
R ° e e
- L
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]
: SUBFUUTINE RELPUSIXOsYOeX1 oY 1eXsYeXKEL sYREL)
IAPLICIT INTEGER (A-QyS-2)
C %%¥x  CpTUFNS UNIT PUSITIUN RELATIVL TC CLULBTER CeNTEx
€ =x=e ANU 4 REFEe ENLD POINT
¢ k%% K0HYD CLUSTeR CeNTER
C k% XleY1l REFERENCE PUINT
C  *xk% Xe¥Y UNIT PCSITICN
€ Xk KRELy YREL NEW RELATIVE UNIT POS1ITiud
oo Fwx%x TREANSLATE Xa,YO TU CRIGHN
RO X=X L= X9
ROY=Y1l=-YU
XT=X~-X0
YT=Y-Y.}
C  #x%% LLTATE ABOUTY GrIGIN TU YLI=)
RHYPUT=SGURT (ROX*RUX+RDY®KDY)
RSIN=KOY/RAYPUY
L= RINS e Y PUl
T %%%xx  GET i LAVIVe PUSITICN OF JNIT I NEw COUOULRDINATE SYSTeM
XREL=FLCATU(XT) *kCUS+FLOAT(YT)*rSIN
YREL=FLOAT(YT) *«COS-FLOAT{XT)*RSIN
#e TURN
END
)
)
'1‘;'/Ap—771—— 4 A ST I




-~

c

SUBKUUTINE PEALPSIXO09YOsX1eYLeXRELy YREL¢X oY)
IMPLICIT INTEGEK(A=-QeS~2)

ok

PETURHS FEAL UNIT PUSITICN WHEN CLUSTER IS AT XO,Y0




(  k¥xk XJe YU CLUSTER CENTER

C k2 Aly YL REFEKENCE PUINT

C  kxax XREL y YREL UNITS RELATIVE PCSITICGH
FDX=X1-XU
FOY=YL-Y)

FHYPLT=SORTIRUX FOX#RIY=RDY)

RS IN=SROY/RHYPUT
FCOS=RDX/RHYPUT

XT=F LuATUIXy EL)#4 CLo-FLOGAT L YREL) ¥RSIN
YT=FLCATLOYRELY 7y CUSHFLOAT Xt ) *RSIN

X=XT+X0

Y=YT+Y)

K& TURN

END
L

{e
P“i\: 'ti-,:"_“,.\'-‘ - - orrrmameran., Ay ot 3 ”"‘"‘*‘m”vﬁ’

\




"

SUBRUUTINE PTULLIXL o IY 1 9IX291Y24IX351Y3,1Xe1Y)

C KETURNS THE PCINT LN A GIVEN LINE SEGMENT CLUSEST TO A GIVEN POINT

C IPSERE S Trie PCINT TJ 3t AEASJURED FRuM THE LINE
C ) iX2,1v2: FIRST ENCPQOINT CGF LINE SEGMENT
" IX3,1YVY32 SECUND ENOPOINT OF LINE SEGMENT
C Ixely POSTTION N LINE StodbNT CLULSEST Tu PUlwT
X1l=1x1
Yl=1Y1l
A=1Y3-1Y2
o= I{X3-1X?
IF{E onLa wed G TU 5
IF((‘IY]. .‘Jtro ly.‘, -ANUO (XYI OL;EQ IYZ') -L;‘;".
$ ((TYL oLlEe 1Y3) JANG. (1YL JLEe LYZ2))})} GO TG 60
IX=1x2
1y=1Y1
Gu 1L Y4
e IFCA) 26010420
1. !F(((le .GEI IXB, «AND S ( ixl -GE- IXZ,, .OR.
$ (UIX1 oLEe 1X3) +AND. (IX1 .Lbke IX2))) GO TO 60
Ix=1X1
Iv=1vy2
e 16 90
P —— - -
\




N

C  Criux

C IXislvi

C IXielYL NUT wWITHIN BUUNDARY —--

40

90

YitAX=1Y2
AAAX = XD
YMIN=1Y
XMIN=IXD
oL TU 50

Y 1AA=1Y -
XAAR=§ X >
YalN=lyY.
XMIN=1X?
ol TO 5S¢

Ii (t o't
iyl
[X=1Xe
1Yy=1vl
Gu T

i.,
L.

¢

1<1elYl

It

SLepPi=a/s
SLLPEL==3/A

YLMIN=SLUPL D XL=XVMIN) +YMI N
YLMAX=SLT PEL¥{AL-X1AK} +YMA X
YLMiw)

It (eyl

P

> wiihl

Y 1.4}

Ta 50
elibo

u!

L

alTHIN

'L‘D.

N LLJUNJDAr Y

(Y

DUUNCAYY G

(vl

1

ebCe YMIX})

LIk

syl e

Cudbf JTE CLUSEST

T=FLCATUIYZ)-SLLPEXFLEATLEXZ)

SLOPLZ=SLUPL¥

SLLPE

X=(AL#SLaPL¥YL=5LoPE®T ) /(] o 4SLLPELZ)
IY=5LLPreL+T ¢,

IX2X+a5
GuU TL 90

DA=IX1I-1IX2
HY=lvYi-tvy?
D2=LX*DX4DY*D
UA=1X1-1X3
Dy=IYl-1Y3
UI=DX*DR+D Y *)
[t (L3.utel?)

IX=1Xx2
1Y=1vY3
GU TU 90
IX=[¥x2
[y=1ve

K& TURN
END

Y

Y
ou d 39

Gu Tu 6)

SEGMLIT

YLMAX)) oI TG of

PGINT N LINU

CHCOSE CLUSEST ENODPUINT




SUBRUUT INE (1
CALL TERPTH
RE TURN

END




st
¥

9

10

1o

C

25

SIBFOUTEING TLr PTH

CMMUN/MOFTILE/ZMDF({3000) JMODFMAX

COMMUN/SCRTOH/ PARRAY{81)

COMMUN/SINGLE/UPTR¢FILPTR
LOMACNZCLUSTRIZUKETIPTRI1098) gLLTYPE W XZERD G Y ZERU 9 XKREF YR LE oUGT LT
COUMMONZOVRLAY/TVLYRY (S)

EAPLICIT THTEGLEE (A=)

#%%%  FLUTINE BREAKS UNIT PATH InN PARRAY uUP INTO SEGMENTS UF LUNTINULUS
kxki TERRAIN SO THAT THEY CONFORM TO THE MDF ACTIGN RECORD FURMAal

SKLPTR=MIF{3)

U 1 I=SKRPTRymiFMAX
MOF(1)=0

CUNTINUE

%t b7 FL~5T UNPROCESSEOD UNIT'S MOF AND SCHATCH PCINTeER

It (UPTR.EQ- -’)L‘A.’TDQ
FLLPTR=SKFPIK
FLPTR=FILPTR+2
PTR=UPTF
COThdo
J 1u I=1,URTONT
TRGURTPTR{142) et 20D 0LTULG
CUNT INUE
LVLYRY{1)=1
RE TURN
UNTPTRLT,2)=0Ke?TH
tLPTE=SKrPTR+"
PTR=UNTPT2(1,41)
INDEX=1

*¥x%x  BREAK ScodENTS INTO ITLEGS (TERRALN TYPE LEGS)

TTYPEO=MRF{(PT##c }
MASK=18Y
SEGCNT=PARRAY( )

00 50 I=1,SEGUNT
XO=PARKAY {I%2)
YasPARRAY (1%2+1)
X1=PA2WAY (l%c2+2)
Y1=PARKAY (1 *2+13)

LF (CLTYPELNE.4 «CRe INDEX.EQel) GO TO 25
X0=PARKAY(I%*3)
YO=PARFEAY(I%*3+1)
X1=PARLAY([*3+3)

Me ol e ceams ;‘F‘ e e Y Gy .




N e

Y1=PAR LAY ([x3+4)

Z. Cond L NUL
CALL THLEGS A9 Y Do XLy YU o TTYPE yMASKyMOFIFLPTR) gMui MAX-FL-T.)

FINLS=MOF({FLPTR)
MDFUFLPTR-1)=XD

MOFULFLPTR )=YO

AL LELPTH#2)=TTYPEG

Lo G=]

IF (CLTYPEabwa?) Loos(le2)/7

IF (CLTYPE.Ede3 oURe CLTYPLWEWeD) LEG=(I+1)/2
IF (LLTYPESEQ <4 oANU. INDEXeGTol) LEG=PARKAY([%3-1})

20 20 J=0,FINJS
ARFURFLPTR+3) =LES
tLPTR=FLTR+S

o0 CUNTT NG
TTYPE Y=MOF(FLPTR=3)
5. CONTINUE

L owess PUT LasT 20 InT OF PATH INTO LIST

MOE(ELPTR=-1)=LK1
MOF({FLPTR)=VY1
MOF({FLPTR+2)=TTYPL)
MOECFLPTERE+3)=1C06
FLrTF=CLiTh 48
MIb(tLFTe~1)=al

A (ELFTP =Y
MUF(ELPTR#2)=TTYPEY

ANFC3)=FLETR$3
SvbyRY L) =1

Fe TUWN
ENU




SUBROUTINE Cl1
CALL UNTARL

RE TURN

END




SUBRUUTINE UNTARL
CUMMUN/MUFILEZMUFL3000) yMDFMAX
COMMON/CVRLAY/ZOVLYKY (S}

COUMACON/ PRUILM/ PY fME
CUMMUN/ZSINGLLZUPTF #F LLPTR
CoMMONJUINFU/RECUSTEZ

COMMUN/ PPLAY/ZINUEX o INTRVL{4) ,ENDTIM
IMPLICIT INTEGEI (A-2)

LUMMON ARRAY (6 Y)

o ———————




[a R

—
\

23

25

EMe I TARRAY(3142)

EEx (LLMPUTES MINLAUM ARPIVAL TlMES FURK SIN
tuxr  ALLUWS USER TC AUGDIFY THEM § INSERTS A

SKRPTR=MDF(2)
UNTHLK= 1DF ()
ALTULK=MOFAUNT SLK+++#<XLDSIL-1)
ALY Cu=mb (UPTReFCUSTL~1)
ACTPTR=ACTRCO+MUF{ACTRCD+2)
*%%%x  ACTICN CUBE FCR MUVE TU XoY, TERRAIN T
sl CuDE=30T5
LR 22 S MLVE T XY
st Cubl=3013
S1e=MOF(UPTR+2)
TYPL=MUF{UPTR+3)
FLPTR=FILPTR
TIYPE=MDF(UPTR+6)

F#xvoe N DESTANLLS 3ETwEn PATH Les PUINTS
CALL PNTDST

¥k CCMPUTE ELAPSED TIME UVER EACH SEGMENT
¥xk  PLACE 1T LN T pkIVAL TiIMe WORU OF T

SPEEO=AUNTOPASTLLTYPE,TIYPL)

It (SPEED.EQ.U) GIITUIS

DIST=MOF(FLPTR+3)
ELAPSU=SFLOAT(UILIST)*604/FLOAT(SPELD) #0.5
MOFCELPTR+3)1=ELAPS)D

FLPTR=FL"Th+5

TYYPe=MuF (+LPT -1}
IF{FLPTRLTLSKEPTKIGUTCLS

%% CUMULATc ThE ELAPSED TIMES TC GET THE

FLPTR=FILPTR+S

CuMT EM=FPT I ML

PNTCNT=AFRAY(1)

DU 25 1=1+PWNTCNT
CUMTIM=CUMTIM+MOF (FLPTHR#3)
FLPTR=FLP2 T 45
TF(MOFLFLFTR ) ot Qe THG0TL 23
TARFAY (L L)=CUTIM

CONT INUE

*%x*x  PISPLAY THt ARRIVAL TIMES AT EACH NODE
*wxkx AND ALLUW Thy USLK TC ALOIFY THiA

CAaLL TTAuLE(TAFEAY)
sx%x SCALE THE ARFIVAL TIMES AND CUMULATE

FLPThk=FILPTR+5
MOF(HLPTR=-2)=PI Mt

N ﬂ“_‘/‘w

vbLe UNITS
CTION RECJRDU INTU uNli

YPE CHANGE

UF EACH LEG
HE SeUMENT CtLL

MINIMUM ARRIVAL TiMcs

UN THE PATH

FILE



" "
)
H
+
)
. S o

32

34

LeG=MUF LFLFTR)

IF (TARFAY{LEtGecdanTaud U 1. 22

AOF(FLPTN 4+ )=T ARKAY(LEG L)

GU TC 34

MOFLFLPTR+#3)=10L*FLOATIMOFIFLPTR#3)I/FLUATITARRAY(LEG,Z) )+
FLCAT (MUK (FLPTFR=-2))

CONTINUE

FLPTR=FLPTR+5

IF(FLPTELLTLSKePTRIGCUTC30

MOF(FLPIR-2)=ENDTIM

C  *%%x%  INSERT THE FILE

134

50

STAFT=MOFLUPTF+2%5CuUS1Z~-1)
[F(UPTF#RCUSIZJLTLALTHLK) Cu TU 134
START=FILPTK

It (MOF(4).GT.u) START=MOF {4)
CONTINUE

NEWLENZOSKRPT U=+ [LPTH

GLULEN=ST AakT-ALTPT
1CTAL=NEwnbLEN-LLULEN

CALL MDFSHF(IUTAL.START

SKKPTR=MDF(3)
FLeu=3K-FTR=-]
FLOFL=E TLPTFR #TCTAL
PIE=ALTHTr

Sd 40 FLPTC=FLELGy FLEND
MOF{PTK)=MOF(FLPTR]}
LEIMUOGFLPT ==L BLOwY) e dey ) MU (PTH)=ETCODE
PIE=21F 4]

CoNTINUA

CALL MVDUNE
HOF(2)=FLBEC
GUTL 10U

k. THIS PATH IS ca) (INT T4siblLlE TeRRAIND

CALL BALPTH(UPTF yMOF (FLPTR~4)¢MOH{}LPTR=-3))
UVLYKY (1) =1
RETUFN

IVLYKY (L) =
Fo TUKR

END




SUBROUT INE PNTDST

C UCMMUN/MOF TLE/Mub {3000 )9 MUFMAX
CILMMUN/ZSINGLE/ZUPTRGFILPIR

CUOMMUTN/CLUSTARZONTPTREL 142 ) oL TYPE) XZERDy YZERD g XKEF o YREF g UL U
IMPLICIT IHTbotF(A=C,S=-2)




&

xxx LLAPUTES UISTANCES BtTwiocw PATH LEG PUINTS ANU PLACES Toed du

FERE¥ THE LESTINATION PUINT AREIVAL TIME SLOT OF 1T

SKKPTR=MDF (3)
FLBEG=UNTPTR{ 142}
TFUPTRNE i VFLEEG=FILP IR
PLLID=SKEPT k=0

X1=Moft (FLBEG+ 1)
Y1=MDF{FLLEGH2)
MOFUFLBEG+3)=0

s L FLPTIR=RLELGer LENU o
Xu=X1
Yi=Y1
XL=MOF{FLPTR+E)
Y1I=MDF(FLPrTR+7)
FaX=FLULAT tK1-XU)
FOY=ELLAT(YL-Y)
CIST=50KT (~UXERDX+KUY*RIY)
IF (UPTE.NLeD) LU Tu €
DC 5 TOEX=1y UCLUNT
IF (UNTPTRUINDEXe2)eCWdeFLPTR) MDFLFLPTR+3)=0
CUNTINUE
MOF{FLPTE+3)=0IST
LuinT Il

KETUEKN
tND

«
s |

ALTION VvELI oK




c
c
C

C

FUNCTIUN KUNTSPUSIZESTYFE, TCUVE)
IMPLICIT INTEGERK(A=2)
COMMON/SPEEL/SPEEDS (4,4 9)

CuMm G/ L/ 5SS I2e

DImeiSIr N 8TCLORELE)

CATA BTC OE/ Ly Ze4r0elby 32/

182 1
EREE
A

RECIEVES UNLT SIZE«TYPEANU LCMPCSITE TERRAIN LICATICN *TC.oE®
CUMPUTES UNT1 SPEEU IN %ASTcr® UNITS/HGUR PRGBLEM T1IME
aCCNES fTC Ly A EHT LSILS wlrUy FUR SPEuy eFFECTIVE Toii AlN

roALEL
AlvefF=2
LAKE=3
CITY=4
nltlLl=5
FLoRZST=e
b tr ST =7
HLRUAD=3
CLEAR=C

*um

ChittUK Fok2




3

. (g - b e )
AT T S———r

TYYPE =C

IFOICeolefverdua Tl

I TA ol CODECrTLL) o TCOUE) e vEa )T YPE=HILL

LE CLANCOBTLCCEE(FOPEST) o TCUDE) e NELOITTYPE=FUREST

IF CLAND(OTCODEAHILL Y o TCLDE ) aNE aUe AND TTYPEL CQaFURESTITTYP =L DT
LE (T ANI(BTCCLE(LAKE) o TCUVE ) o NE O DTTYPE=LAKE

TF AL ANDEATCUDEACTIY) o TCLIBE e vz wODITYPE=CETY

IWATANE(BTIC 0 (hIVES Do TCUOE ) &N EeMTTYPe=RIVER

T CLANGLETCLLE (CAD) o TCLUE o N o8 ITTYPE=RS AU
IFCTTYPELEQeRUADCANDGIANIIBTCHDE (HILL) » TCODE) e NELOITTYPE=HLRKIA)
HEATTYPL EC.O0)TTYPE=CLE AR

srxt UNIT=1YPE=14-T=Rr AIN SPEE)
TorLew=SPECUSETY Lo 1TYPE)

%% UNIT SIZi FACTUR (PERCENTAGE)
SZFLTx=1..
TFAS T2t Qe?)Scr T =80

IT(5IZFebve3dSeiLTi=04

=4%%%  CUNVCERT SPEEy TO ACCGMULATE UNIT SIZE AND GRAPHICS
*x%3  FUNTSP IS IN GRAPHIC POINTS/HCUR PROBLEM TIME

CUNTSPEINLE /el LAT (S L) 2 LIAT(TSPEEDI*FLOATISZECTR) I/ Liu,

~ETUKN
END




SUBRUUTINE TTABLE(TIMES)
COMMUN/ PRCBLM/PTIME
IMPLILIT INTEGEKL{A-Z)
CUNMMUN AFPAY LS 3)
CIMENSTCN, TIMUS(31,71

L ®%xx  RUUTINE ALLUWS UScR TU SELECT ARKRIVAL TIMES AT TH:
C *®xxx DESTINATIGNS UF PATH LEGS wITH THE RESTRICTION THAT THEY
C  #%¥& NUT PRLCEDL THE MINIMUM ARKRIVAL TIME IN ARRAY 'TIMES!?

Cmll TMSC(TIMES)
STHT14=PT1 0L
PATUNT=AFKAY (1)
IF (PTltebtQel INMES(L,1)) 3C TU 200 L
DL 100 I=24PNICNT
T (TIMESCI-1 4y )t QalIvestT 1)) GC TU 230
150 CuNT INUL
caltL SEt PS)(P*LI‘«!\))
[ (PYUNTGLELu) 545 TU 200
DU 175 I=14PNTCNT
MNMUM=T IMES(T, 1) .
I (len®el) ST-TiA=TlAE>(1-1,41)
TISE=1 5 e T AT MW MUA=STRT I M) ZFLCATUPRCNTGI #FLOAT(STIRT L)

¥

B RPE SEtac anh ——————




o
&

—

]I‘Vj.)(['Z):r-:;!\iT'\’
DIEr=TIME =Mitod
i 1He J-'—lvw’l\l(,';'\]
TTAESOd, LI=TIMES(I LI+ UIFE

159 CONTINUE
175 CUNT INUE

N

CAlL THLLITIMCS)
FETURN

N CONT INUC

DU 10 I=1,PATONT
X=ARKAY (I *2+2)
Y=SAPFAY(I%243)
MNAIM=T MRS (Lo ])
[F(TanEat ot TIM=TIAES(I-1,41)
NWOHAL = e 2% LEAT IMNMUA=STFTI4A) +rLGAT(STRT L)

TFUANMUMNE SSTRTIN)GOTC2
CALL SELSTT(MNHMUM ¢XeY 3 STRT ML)
TIME=STRIM]
TiMEStTe2)=0
GuTCe
CALL SELARTUANMUM o NGMNAL s X9 Y2ARTIME)
TIME=ACTIME
TIMES(1+2)=2100* FLIATUMNAUN=STTIM) /FLIAT (TIME-STRTIM)
DIFE=T M- AN

D5 U=l 2UTCNT
TIMES(U, L)=TIMES (U L) #DIFF
CUNTINUE
CALL TMSGITIHES)
CunT e

RE TURN
END




SUBRUUT INE SEL AR T{ ANMUM NOMNAL ¢ X¢Y, TIME)
CUMMGN/ PRUBLM/ PT iME
COMMOUN/BRANCH /DR TURN

COMMUNZ SPLAYZTINOEX s INTRVLL ) yENDTIH
IAPLLCTT INTEOE: (A=L gL =2)

LLGICLAL JrlUEN

Lo ®EEX OALLOWS UScR TU SELECT AN ARKEVAL TIAt

LuksuR=5
HATI ML= RUNS (AN UMD
HUYTIM2=HEMNS e INAL)D

CALL GENT{CURSCE)
CALL GPUT 1,100y X,y )
CALL 5PUTH{2401iCaY,40)
Li\ALL bl)UT(aol)'«'.‘i’l,
CALL HEON{CUFSL:)

&“," "“u ‘h/r—v*-—-—-———-——w-'.z Ehr-_aed




1 ALl GriLd

CALL GSCHUE1000G s0)
WEITELLS.1000)
Lu0d FORMAT (*SELECT ARRIVAL TIME®)

CAatt oSeritlaaie’)
we LTl Sg LuallunTing
1001 FUPMAT (! MINIMUMIY 4154 HOJRS?)

CALL GSCH{100244)
WE LT oy Lei2) T4
1o FORMATCINUALIMALI Yy 15, HIJF ')

CALL 6GSCH(1IUD3406)
WRITECL5,100G3)
1602 FJIBMAT (*CTHERY)

CALL 6STT U 9e)

C  x%%®  SELE(CT FRCM ABUVE LIST
2 CALL SFLECI(3,CHUICE)D
fF{DRTUEN)GLTC2

TF{UHL TOFeNEL 3L T 1%
2 CALL SELNUMLH-TIMS)
1IF(ORTUFNIGOETUL
CALL OECMIN(HMTIMZ, TIMt)
IF(TIMELL TLERNMUMLGR  TIMELG T ENDT IM)YGUTO3
GLYTC T

] 11 ME=ANMUM
IFLCHOICE s ECe 2 ) TIME=NUMNAL

7 CALL GENTCCURSCLRY)
CALL GPUT (2912 09343)
Catt LeCHOLURLLE)

RETURN
END

- - — - T T
Vsl M:” '{7::,}- :




.

SUBRUUTINE

SELSTTLMNMUM X Y, TEME)

CUMMUNZRPLAY/ZINIEX g INTRVLEG) o ENDTIM
IMPLICIT INTEGER(A-LZ)

% ALl WS USE: T SPECIFY THE

CURSOFR =5

caLt
catL
CALL
CAaLb

VENTUCURSLR)

GPUT({1 100X M)
GPUT(2,110,Y90)
GPUT {3413 400l)

JURATIUN GF A WAIT




P -

RS

B
[N AN TN

g T e s Ty, Y AP T T

Catl olntCurae )}
LAaLL ooiLT

CALL GSLHELOVU L)
WRITE(L5,1000)
ELEMAT (P onTey STAPT VT IMe U Y)

Late o3t leud ,’;,
WRITE(LS,001D)
FORMAT LY NEXT LLu LN PATHY)

CALL STT(ue0)

CALe ScblNurinl i)
CALL wECHIN(HMTIM, TIME)
IF (T I AT o LT o MNAUMS LR e TIMFa T EnNTLIMIGUTUL

CAbe GEMTLLURSE-)
CALL LPUTL 39109300}
CALL octhlLurstr)

RETURN
ENY

BT e — o — — e




(e8]

[}

SUBRLUTINE BALPTHIUPTR yX,Y)

CUOMMUN/MUF LLE/ Mo F L3000 ) 44D FMAX

CUMMUN/ PRUGKM/ THLTERT
EMPLICIT INTE G- CA=2)

rred B UTEETE S ST THAT A Uil T mad A Palut INTD IAMOGILE T osaal

LUKSLR =5

¥xEx Gl Nk wnlIT L S STIUN
CALL ot b1 6AnE (L Teeld)
ALt h\l‘:‘\/](}!lﬁ'/y;%'l'

¥x&Ex  pUSITICN CURSLR AT PATH
CALL SENT(CURL(R)
CALE wPUT(lalud ko))
CAbl 5P0T{Z2ell LaYy )
CALL )r)UT(?ti;’yftl)
Caill LECN(CURSCH)
*&x¥xx DISPLAY MESSAGE
LALL P TrMo
Labt oSl

*%%%  pALT FCR AN INTERUPT
CALL DINTR?

FxEE STUF UMIT 5Y9r0L odLINK

INTERSECTION wWiTH IMAUBLILE TERKALN




G

L

r

CALL b MTOACFLUP TR+
CALL 52 0TU361 7 0e303)

**%x%  TURN COFF CurSCR
CALL GENTI(CURSUR)
CALL UPUT(3413C,3,0)
CALt obEUR(LURBRSLE)

ik TURN LEF MeSSAu
Calt UFFSEL
CALL BLKSEL

2Eayn YusrN UFFE CLUSTES
CALL mMViiME

RE TURN
END

»

CIRCLE S AND MUVEMENT PATH

PR S R T




[}

-y

SUBROUTINE oIMTeP
COMMUN/ZKEYLIT/ RGNl 9 RUm29k0On3 9RUNYS
COMMON/PRUGHM/ INTRPT

IWPLICTT INTELRR (A=)

ook vl TS bob INTer d2y (L8 PLaCe CF DRLCTR)

CALL LAMPS (248 ¢~UN29+RCNZ,R0WS)
1 Lalt CKINT(KEY)
o oLu J=1e 4
TFIREY o0l o 0%8 =60 ANSJKEY oL T oJd*3)0lT020
1. CuNT INUE
GuTUl

2t INTEPT=KEY

= TUSN
END

P b . e,
NSNS T ——




SUBRLUTINE MVDONE
IMPLICIT INTEGER(A-Z)
COMMUN ARRAY (4 3)

FrEE ORAFIHICS IRVULVED

IN UNIT

#¥%x  TURN CGFF CLUSTCR CIRCLES

Du 1 1=1,10
CALL GEGKFLT+1)

PETUR N
£t

AOVEMENT ARE INITIALIZED




SUBROUTINE 012
CALL CLSARL

Re TURN

END




SUBROUTINE CLSASL
CUMMUN/ULVRELAY/CVLYKY(5)
COMMON/ BERANCH/ DORTURN
IMPLICTT INTEOLr (A=)
. LuICAL DRTURN
SIMENSTU LSTIAEL2142) 9 5P2T8LE21)

C *x%%x  PERFURMS ARRIVAL TIME DEFINITIOUN FCR CLUSTER UNITS

OVLYKY (1) =5

CaLt PHNTDAT

CALL CTMISLILSTIMESSPUT L)
IF (UCRTURN) KETUKRN

CALL TTABLE(LSTIME)

CALL INSERTULSTIML.SPLUTEL)
KETURN

ENU




24
H

SUBKCGUTINE CTMTBLILSTIME,SFDYBL)
CUMMON/ZMOFILE/ZMOF (30U ) oMDFMAX

CUMMON/Z CLUSTR/ZUNTPTREL04+2) yCLTYPESXZERUZYZL ROy XREF YPEF sUCIUNT
COMMUNZ DK ALICH /DR TURN

CoMMUNZ PROBLM/PT [ME

CoMIIUN APRAY(LZE)

IMPLICIY INTEGER(A-Z)

LEGSLCAL DRTURN

DIMENSIUON LSTIME(SL142)+SPDTBLI3])

L o%¥%xx . UTINE CUMPUTLES SLuweST Uil unv EACH CLUSTER MIVLMONT
L o *Ex% Lo FUr THL SPEED TABLE, AND CUMPUTES MINIMUM ARRIVAL
G *%%3% T IMES FUK EACH NOOE CF THE CLUSTER PATH IN THE ARRAY LSTidML

SKEPTR=MDF( 3)

IRTUSN=.FALSE,

Jio 1Tu Leh=1431
LSTIMECLEGy»L) =0
LSTIMEILLEG,2)=0
SPUTBLILEG)=32T67

10 CUNT INUE

O ®%%¥%x LUMPUTE SLUWL 3T SPEEDNS Anu LuNGe ST OIS TANCES ALUNG cACH Lio




»
$

“

LNP*

RV R £ 5 TR IRRIVAS |
Lrh=g
SIZF=MDFUUNTPTR{INDEX o1)+c)
TYPE=MUF LUNTPTRUINUEX 41 )42)
C *x%¥xe  FIND THE LEG
FLPTR=UNIPTELINDEX 2) +5
i chusloG+l
2 TEAMOF(FLPTR ) s bwe LEw) ST A
FLPTR=FLPT++5
[E(FLPTRLGEJUNTPTRUINUEA+ L3 2} e URGFLPTRGE «SKRPTRIGIT UL

LTV Z
CooRERE . (LAPUTE THD MAXTAuAd UnET MUVEMENT OLSTANMCE FUR TrHIS Lio
+ Ti4F=0
. TCODE=MDEF(FLPTR=-1)

SPEED=RUNTSPASIZEZTYPESLTLCDE)
LF(SPEEDEW«0)uUTICY9
1F (SPEEV.LTLSPUTBLILEL)) SPUTBLILEG)=SPEED
TIME=MDF(FLPTR+3)+T[ ML
FLOTR=HLP TR+
ITE{TI e e LoTIARFILEG o L) ILSTIME(LEGy L)=TIME
IF(MDF(FLPIF) e NEL LEG) GUTOL
GGTUG

2 CUNTINUL

LooRExR CuAPUle MINTPUM ARETIVAL Tiaes FROM SPLEDS Anu DISTANCE 5,
G o¥%%Fx (UMULATL The Al fval TIYES

TIME=PTIME
NLEGS=ARRAY (1)
LT 4u LEGL=L,NLECS
TIME=TIME+ TP IX(rLOAT(LSTIMECLEGs L)} *60/ELUATISPOTBLILLL)) )
LSTIME(LLL,L)=TIME
4 CUNT INUE
60T

C  x%%%x  yUNIT SPEED 15 ue TEbLb UStre PATH IS RLJECTED AUTUMATICALLY.
G CALL oADPTHAUNTP TFCINOER L ) o+ MOFAFLPTR=~4) ¢ MDF (FLPTK=3))
U TUKNKN= o TRUL «

1u0 RE TURN
END

AP hama - ST ATEETTE _
-




.
£

SUBROUTINE INSERT(LSTIME,SPDTuL)
CUMMUN/MDFILE/MOUE(3000) 90 FMAX
COMMON/ZCLUSTRZUNTPTRIL092) o CLTYPEeXZERUGYZERGy XREF, YREF yUCLUNT
COMMUMZUINFG/ACOSTZ

CUMMUNZ rPLAY/ZLND 2 INTRVL(G) yENUTIM

CoMMUN/PRLBLM/DPTIND

IMPLICIT INTEveERlA-2)

REAL SPEED

DIMENSION LSTIME(3142)45P0TBLEZL)




" L THES nLUTINL CUdPuTE S JUNIT ARRIVAL TIMES CLURRESPUNIIOG
Loowxx%x T ThHe CLULTLR [Nt [iv LSTiee AdU SPUTOLy INSERTS Tuts
L ¥ ke INTC cALH UNETYS FILEy A THEN INJERTS EACH FILE INTO
C  *%%x%x  THE UMIT!S ACTION RECCRD
SKARPTR=MOt ( 3)
U 20 INDEX=L Ul (UNT
Lrou=0
TIME=PTIME
v ¥Exx ¢ IND THE Lty
FLPTR=UNTPTIR(INDEX2) +5
L LEG=LEC+]
/ (HMIOFLFLPTR Y LD aLbn) GUTUA
FLATK=FLPTY+5
IFLFLPTIR U oUNTPTRIINUEA+ Ly 2) eURGHFLPTR 4OC« SKEPTF )G T UL Y
60TN2
¢ #*x2x  (JMPUTE THE ARRIVAL TIMES FUR CELLS ON THE LEG
4 IF (LSTIMC(LLEGs2) .GT0) U TO &
L F%xxx  PROCESS A nAlT Liu
5 TIML=LSTIME{LEZGe )
MOFLFLPTF+2)=TIMc
FLPTR=FLPTR+5
IF (MUOF(FLPTF ).NE.LEG) oL TO 1
vu TO 5
¢ SPEED=U e L¥FLUATILSTIME(L cGo2) JRFLOAT(SPOTBLILEG))
7 DIST=MOF(FLPTR+3])
IF (DISTLCTLO) GU Tu 8
C *=x%x%x  wWAIT FOR OTHLR UNITS TU CATCH JP
TIME=LSTIMEILEG,1)
MOF(HLPTR+23)=TiME
o TU 6
) TIME=0OL%fLUAT(DISTYI/SPEED+FLUAT(TIME)
Ik (TIMEGTLLSTIME(LEGsL)) TIME=LSTIME(LEG,1)
MDF(FLPTHL+3)=TIME
5 FLPTR=FLPTR+S
LFIMOF(ELPT R ) oML o Lizu) GUTLL
GU T 7
1] MUF(FLPTF =7T)="ivaT IM
2u CUNTINUE
C *%%& [NSEFT THE FILE
UNTBLR=MDEL(2)
ACTLLR=MUF (UNT ELK+4+R L0512 -1)
C x=x%x¥  ACTION CCODE fuUk MOVE TO XeYs TERRAIN TYPE CHANGE
BTCODE=30T75
GO 45 INDEX=1,UCOUNT
UPTH=UNTPTROINGZX 1)
FILrT&E=UNTPTF(INUEX2)
ACTHUD=MOFLUPTR+FCNDSIZ-]1)
ACTPTR=ACTRCD+MUOF(ACTRCD*2)
START=MDF (UPTR+2%RCOSI Z~1)
IF(UPTR+RCOSIZLLTLACTRLK) GO TGO 25
START=HILPTEH
bE (MUF(4)oeUTeu) START=MDF (4)
/r—v-’vjv-— ‘-m ______




()
45

CUNTEINUL
NERLEN=ORRPTIR=-FILPTR
IF CINOEXeLTeul o UNT ) NEWLEN=JUNTPIR{ INULX® 1, 2)=1 ILPTE
CLOLEN=STAF T-ACTPTR
TOTAL=NTWLEN-ULOLEN
CALL MOFSHFUITOTAL,START)
D0 3o I=1l,y,JullUN
UnTRIF(T ¢2)=UnTPTE( 1,2 )+TUT AL
CONT INUE
SKRPTR=MDF( 3)
FLEND=SKKPTR=-1
IF (INDERLTLUCUUNT) FLEND=UNTPTRIINODEX+Ll,2)~1
FLBEG=FILPTR+TCTAL
FIF=ACTPTR
I ae FLPIR=FLIEwsFLEND
MOF{PTR)=MOF(FLPTR)
IFAMCO(FLFIR-ELUEGHD) ot deu ) MOF (PTRI=3TCODE
PTR=PTR+1
CunT INUL
CunTINUE
CALL MVOUNE
MUF(3)=UNTPTR{142)
FETURN
END

a




o |

SUBRCUTINE 013
CALL AOBEL
RETURN

END




SUBRULUTInE ALLEL
COMMUN/SINGLE/UPTR,FILPTP
COMMON/ZOVRLAY/ZGVLYKY (5)
INTEGER CVLYKY

Inleoer UPLRGFILPTR
INTEGDF UNTPTF

UVLYKY(1l)=1
UvVLYRY(2)=17
LVLYKY(3)=13
UNTPIR=UPTF

CALL 03B LUNT? 1)
FoTUPN

tND




N0

1001
2001

120

SURROUTTINE NoBE C\)NT?TRX

CompiUNZBDFLLE/mel 05 000 ) o401 MAX

Codioit STSEFLZ L v LUa900u el 2

Commbln/ATTIZLIATTLZ)

COMMON/Z LVRLAY/ZOVLYKY(5)

CUMMUN/SCRLEN/STLE

CLMMUN/SCFTUH/ STLESESL)

rL AL L G- AU(4)

[RTEGES SIJES

INTEURF Ci UCoeolning . VLYKY s> IZEJUNTRPTR

INTRGER USIZe e JTYPE UTNUA

DIMUNSIUN PRMTX(3444+2)

OIMENS TUN TARY{L15)) s INTARY (5), AUBMAX( 4)

GETA AVSHMARS oD v ealanlod/

OATA TOFrADS GG es li 29e93e5y 2457

UATA PRETX/VepUeredire 3, l‘). 1olbyo4d’ 3.").1-18!-"8' e 7571.161 s tuy
+ -)-l \:51024'1.871 .59'.24'1-51 047'- 19'1.87' 059' 02’0/

Cuol =1

Ir LUNTPTR.OE 1OF (MOF L3 )L dE=
UTYPLE=MUFUNTFTR &)

CALL GLI'PLLl e300

CALL CNSEL

CALL uSCH{100G,25)
wWEhITE( 15 1000)

e RMAT (YA &)

CALL 6SCRELOOL 40 )
TE(UTYPEenE e 2d e ITELL1S41301)
IFLUTYPLOEW2)nRITE(LS,2001)
FURMAT(*OIRELT AND INDIRECT?)
FCRMAT(*DIRECY FIRE?)

Cabll oSCH{LuU3 )

wr LTE( 15, 1503)

FURMAT (*PRESS rHIUIN TUY)
CALL GSCH(1004+0)
WRITE(15,1004%)

FURMAT (" SELECT NEW UN]T?)
CALL OSAVE(IOPLyILs12,41 3}

UTNUM=MOF (UNTP1F +1)

DUWN=T3

[EL=0

H=AOBMAX(UTYPEDI*1023./FLUAT(SIZE)

UL TZL=MDF (UNTP TR +2)

MUVE=MOF (UNTPTR+T) +1
Pa=PhYMTXOUSTIE sUTYPE « MUVE) *102 2. /FLSAT(SL {E)

IFIUTYPELECS2)GL TO 120
CALL GBEGU1310,MOF {UNTPTR+4) 4MDF (UNTPTR+S))
CALL GPUT(4,140¢5,Cut}
CALL LPUT(4414046,000L)
IRAD=TOUFKADIUTYPF )= 12 3. /FLOATISTZE) ¢ PR
CALL GPUTI5,1750+0+0)
CALL GPUT(6,160041RAD,0)

CUNT INUE

X=MOF (UNTOTP4+4)

Y=MUF(UnTPTR+5)




CALL ot G133 cFLUdTPIF+ 4 ) olor (unTPis

CALL oPUT LY T8 19y
k;-\l.l 4;°UT(U".3U,293)
CENTER=TANUD(MUFLUNTPTR+6),106)

+5))

FURTHzOT

L SELOCT vt Foo THe SETeo L on LUNTLUR
IPAUNTPTReotedut (IR )43)0C H0 =0
CALL vPuTl4elausSe i)
CALL GPUT(44140546,C00DE)
LutPinu=T72
IFILS T2t abwe b Lt Divd=06
b Che TsuglitoePe
ANGLE=FLOAT {1 ) %30 423315 /FLOATILUCPND)
S=SIN(ANGLLE)
.=CLSCANGLE)
Al=0PRx(+X
Yi=bt 254¢Y
IX1l=Xxl+.5
1Yl=Yl+.5
" THE FULLULWING CLUE FINDS THE ENDPIJINT X2,Y2 WHICH IS THE
. FPosalinle THE oIvieiv UNIT @AY 500 Abtdno A LIdE SEGMENT
IF (Al eGhe e dtvda Al el laliiddaiitaYleoF e e ANDeYialFolulial
+ Gy Tu 209
I[X2=X1
Iyz=v1}
v TU 214
AR XZ2=X1 ¢H%(C
Y2=Y1+r{%*S
IF(X2Gtetta) O TU 210
X2=Ue
Y2=Y1+(A2-X1)%+S/C
210 It {X2altaludda) GL To 2l
X2=1023.
Y2=Y1l¢(X2-X1)%5/C
211 IF(Y2.Gte0.) GU TO 212
YZ2=la
X2=X14(Y2-Y1)=*C/S
212 It lYebltoelsc3edue T 213
Y2=1123,
X2=X1+(Y2-Y1}%(C/S
213 COUNTINUE
IXe¢=X2 + ued
[Y2=YZ + 05
1F (SIDES(L1).LELO) GU TU 2320
fEND=SIULUES(1)*y
D 420 K=1,1END4
CALL wWHLEXCIX T o IY L g IX23 1Y 2eS1UlSIK+L)eSIOESIK+2)oSIDESIKES),
SIVES(K#+4) 4 INTARY)
Y drtaras I ——— T T
L



LF UL TARY((L)etCaidot, 10 420
IX2=INTARY(2)

IYZ=INTARYL3)

CuNTINUE

LivPe=IwraMl {IXLlylYLslta)
CALL TTLEGSUTX Lo Y Lo X ZelY g ITYPLs18%,1AFY,4153)
CaLtL f\JAU‘.JL'(l)&l’lvl.IXZ'IYJQUTYPE'IARY)
IEL=1EL+]
CALL wPUTUILLyDOWN IX241YZ)
DUWhN=53

CUNT INUE

LaTT (L) =C
CALL GSTT{(9),9)

CALL GECN(1310)
CALL GEUN(L3201)
CALL GELN(UTINLM)
Catl DELAY(30u)
IFCTATT (L) oNESIGL TO 220

ALL GELFI1310})

CALL GECF{122v)

CALL SECEF(UTNUM)

ALl CELAY(6L)

IFETATTI(1).€6Q.0)GL TU 210
Ir(JATTUL) e NE 30 eURIATT(3)4NEL30IG0 TU 300

CALL GRESTUIUPL, 119124 12)
CALL GEMP(L43u40)

Call GECNIUTNUM)

CALL GFFSEL

CAtL BLKSEL

RETURN

ENU

o e
420
4%y
214
250
EIVIV)
319
220
Ge 6
]
]
l ]
NN T

oy R P TR




SUBKOUTINE NDAGEEC(IXLeIYLy 1X2s1Y29UTYPLE, [ARY )
L *%% THIS SUBROUTINE wILL RETURN IN THE VARIABLE X2 AND Y2 THc CJuk JINATES
{F ¥ UF TH PUINT Wb ICH INJICATES THE ENO JF TAE LINE GF  ThHc
=== BATTLEFTELD EFFECTIVENTSS CF A UNIT ALUNG THE LINE scoudindg
=== IX140Y1l IXcylY2

COMMON/Z SCREEN/ ST LE

REAL LUOSMTX,LENL,LEN2

INTELER SIZE

INTEGER TTYELUTYPL

INTroLk CToNT,PNTroeIAFY

DIMENSICN TARY(150)

DIMENSICN ACBEMAX(T o794)

DATA AOBEMX/ 3 2e593J4 02.5'0.'2.51'10'0517*0.'-2'3*-J1o?_p3*Uor eDr e




200

304

+ b+

09 907160 608 T el 0% e599 % Uerect3¥)egelei¥lerl¥ely
3% 105900l oor e sl aDede 1629 ¥V 0y ol 13%000e203%V0er e 0i0r0s1 0
105|o5v05"1*l.)p5“0.|02'3* )...L‘,}_’#.).,Z*.Z.
3*1.90.,l.-’l).pl-!0."5'7*9-002'3*0.902'3*0. 2099000 9¢9900
le12%e5904* e 1D Late293%0a10202%Uegl%ely
3*.5'(3-'-5"’.' .5'0.!.5!7*"-7-2. 3*0.'.2' 3%, 105,0- 'o5ll)c L
T¥e999% Ve o000 02%Caveloc¥uenl¥ 2/

VISTUABeC o) =nu 2T (A-CI*(A-CI+(B-D)}x(3=-01})

IHILL=D

SCALE=1023./FLUATISIZE)

X1l=1X1

Yl=1ivl

2=1X2

¥Y2=1Y2

TARYL=5%JARY(1)+3

PNTR=5
IFULAND(164,1ARPY(3))sEQelo) IHILL=~]
CI=TTYP(IAFY(>))

NT=CT
LENI=ALUIMXIUT LT JTYPE)I=SLALE
IFADISTUX oY1 o XZ29 Y2 )alElLENLSANDCIARY (1)L EQ.Q)IRETURN
IFCLIARY(1).EQ.0)GO TO 200
IF{PNTR«GE « IARYL)RETURN

Xn=1 AP Y{(PNT )

YiizAF Y{PNTK+1}

MT=TTYP(IARY(PANTR+2))

IFlCTeGEa5a ANLG LT e NE2O) e ANUINT i EQoebotUReNT o LTSI IHILL=IHILLS]
[IFIDISTIX1sYle XNy YN)SGELLENLIGC TC 200

LONZ=A0BeMA{CT onNTLUTYPEI*SCALE

IFULLENZ o b Welo o Uh e IDESTIX 1o YL g XNy YN)«GELLENZ2)IGO TO 3uo
IFCIHILLLGELLIGL T 300

LENL=LEN2

CT=NTY

PRTR=PNTR + 5

IE(PNTF LT TARYL)GY TU 10U

=0l STURLeY1eX2,Y2)
FATlUu=LEN1/H
IX2=X1+FATIO*(X2-X1)+.5
IVZe=Y1#r AT U % Ye-Y1)+a)
FETURE

IX2= XN
1Y2=YN
RE TURN
EinD




SUBRGUTINE 014
CALL RNGCNT

Re TuRN
END

SO e o

———— e e ———————.
~



SUBRUUTINE ENGCNT
CUMMON/UVRLAY/CVLYKY(5)
IMPLICIT INTEGLEY (A=)

C  #*%x%x PERFURMS ALL MMT FUR THE JNIT RANGE CUNTUURS

SIGN=UVLYKY(2)-CVLYKY(1)-1
IFISIGNI30,10,20

1 CALL RCMMIL
GLTUSD

26 CALL RCMMI2
GOTUS50

35 CALL kCMMI3

50 OVLYKY(1l)=1

RETURN
eMNp




"

SUBFOUTINE KCMMIL

COMMON/MOUF TLE/MDF (3000 ) #+MDFMAX

CUMMON/UISPL/ZLOPLI4900) o IERR

CUMMUN/ZLVF LAY/ LVLYKY(5)

COOMMUN/ CPANCH/Z G« TURN

IMPLICTT INTRub+ LA=Cqeb=1)

LUGICAL DRTURN

DIMENSTUN UNTENT(3,4)

DATA UNTENT/20092014202+203520492054¢20052079208,42099210921L17

(. k%x%x FAOUTINE ENAGSLES USER 1O »cbuCT JUNIT PUSETIUNS, TYPRSeS{dt sy
Co®=xzs GiN) JESTIWATIoly USED TC LLAPUTE RANGE CONTURS

ENT=450
CURSOR=]
13ALL=1
ACLLPT=1
REJECT =4
SKRPTR=MDF(3)
FLPTR=SKRPTR+3
COUNT=0

CALL LSAVI(THRAL e MIF(22798) ¢ UF(2699) ¢ MUF(3530) )




4%
4

— e

I
.

45

*%%& CrecAalt “ANGL LUNTCUE ENTITILS

DI 25 Jd=ls10
CALL GBLGl400+4440,0)
CALL CCLGLRA(2)
Chall GPUT(3,12042,3)
CALL GPUT(S4LT5090,1)
CUNT I UL

CALL RCMSG
IFICUUNTLEQeLludGLTOS

CALL SELUTT(TYYFL)

T AU TUSNGARNI G CHUb T a D e b SUT LA
TFADRTURNIGUT. 5

1# (TYPr.nNE.1) CALL SELUTS(SIZT)
IF (TYPL.EQW.1) SIZE=3
IF (URTURNIGLTCL

CALL GCPYUENT UNTENTUISIZEy 1YPE) 1 Iy )
CALL COLUR(2)

CALL LAMPS(04+05093)
CALL UPSMSG
CALL ONSEL

CALL MOVENTUENTsENT »TBALL,X,Y)
CALL CKINTUKEY)

IF (KEY.NE.REJECT)GOTOA
LALL GEUOF(ENT)
ENT=ENT+1

GUTU1

IF (KEY . NE.ACCEPT)GUTO3
1=0.02346%FLOAT(X)+1.5
J=0.02246%FLCATIY)+1,.5
X=42.63%FLUAT(I-1)

Y=42.63*FLOAT(J-12

CALL GPUTI(1,100+X,0)

CALL GPUT(2+110+Y,0)

CALL SELSPD(PRCNTG)

IF L NUTLORTURNIDIGUTO4S

CALL GEUF(ENT)

ENT=ENT+]

GUT01

CONT INUE
IF(SIZE.EQ.3)PRUNTG=FLOAT{ PRCNTG) %, 64
[F(SIZELEQ. 2)PRCNTG=FLCAT( PRCNTG)*, 80

MOF(FLPTR)=TYPE
MOF{FLPTR+]1)=]
MODF(FLPTR42)=y
MOF(FLPTR+3)=PPCNTG
FLPTR=FLPTR+4
COUNT=CUUNT +1




ENT=ENT+1
GuTL L

MODF{ SKRPTRI=COUNT
Call UFESEL

CALL BLKSEL
FETURN

DL 7T [=245

UVLYKY(1)=0

CALL GRESTUIDPL MOFI2998) ¢ MOF(2G99) oMDF(300)))
RETURN

enND




#
:

SUBRUUTINE RCMMIZ2
CUMMUN/MOF TLE/MOF (3000 ) +MDFMAX
CUMMON/ B8R ANCH/ DRTURN

LAPLICIT {iTeock (A=-C,0=2)

LoGl LAl DRTURG

SKKkPTh=MDF( 3)
ACCEPT =]
CURSLK=1]
TiaLl=1?

CALL DSTMSO

CALL RCMSG

CALL UNSEL

CALL LAMPS(QOyuetie2)
CALL ofFON(CUTS50r )

CALL MOVIMTHCLROUF o CUXSUR ¢ THALL 9 Xy Y)
CALL CKINT{KFY]

IFLKEY o HiE« ACCEPTIGNTOZ
[z0eU2240%KHLUATIX)#1 L5
JE L. C2340%FLuUAT(Y ] #1,5
X=42 JOXEFLUAT(I-0)
¥Y=42.,63%F LCAT{J-1)
CALL GPUTI14100sX99D)
CALL GPUT(2+110GsY,0)
MUF ( SKRPTFR+1)=1]
MOF(SKKPTR+2)=J

Call oiKSEL

CALL CNNMSG

CALL ONSEL

CALL SELNUMINUMBER)

1F {DF TUFEN)GUTOL

T ANUMBER 4 GT10)GLTLIR
MUF{SKRPTR)=nJMBEF
CALL OFFSEL

CALL BLKSEL

— e e | e e S




-
CALL GECF(CURSD?)
RETURN
END
[
i
:
{
RN - A e e———————r—
’ - L




c

c
C

1ol

11

12
13

14

kg
o Kok
R K

SUBRCGUTINE RCMMIZ

COMMCN/MOF TLE/ MUK (3000) +MUFMAX
COMMON/ZDToPL/LoPLL4GaU) o IERR

THPLICETY INVEGLFLA-Q,5-2)

INTEGER REJPRSoREJREL . RTURN

rtJPhoa=1)

REJF EL=Q

HTURN=3C
SKRPTR=MDF({3)

Cin TiLUM=MOF { SKT PTR)
ENOTIM=MiOF ( SKRPTR+ 1)
T=CNTINUM

RNTRVL=FLOATU(ENUTIMI/FLOAT (L)

INTRVL=1000/1
CALL F{MSG
CALL RC2MSG
LALL CHNSEL
CALL TENBRT(D)

CALL LAMPS(649Uslsl)
Cabll CKINT(KEY)

TF (KLY o NE e 2JFP &5 I5UTL 20
LUNTINUE

CALL DELAYCINTRVL)

[=1+1

Il e NELCHTNUM*LIVITOLZ
Ju 1l K=1y10

CALL LEUNE4D04K)

GLTC1la

D0 13 K=1,10

CALL GEGF(400+K)
IFClaGTCNT UMY T=]

CALL Ui ON(40D+T)
CTIME=FLCATLL) =ANT2VL+ 3.5
CALL CLUCK2{CT IME+ENDTIM)
CALL CKINT(KEY)

TF(KEY ,NE.REJREL)IGOTO101

IF(KEYJNE R TUR NI GLUTULLY
CALL UFESEL
CALL BLKSEL

ALLOWS USER TO VIEW MUVEMENT CONTOURS INDIVIODUALLY
TI4E LINE ANU ARROW REPRESENT KELATIVE PROBLEM TIME
MUMEE TLS ABUVE ARRCW INLICATE REAL PRUBLEM TIME JOF CUNTLUR

(S
S et N de and




21

CALL CLKUPD

CALL GFRESTUIDPLMOFE2998) e MIOF T c999) o+ MOFL301D))
OC 21 K=1,1)

CALL GEON(400+K)

CALL TRNBRTY(2)

RE TURN
chND
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SUBRUUTINE C15
CALL URISE
RETUKRN

END




';’4
SUBFRGUTINE URILSE
CUMMON/QVRLAY/ IOVKEY(5)
n np e NP PR T I—




g s
DaTa NXGRD/I26/ 408Y0R 01206/
[aVKEeY(1)=1
DELX=1022e/FL ATEUNKGRD=2)
DELY=1023./FLUAT{NYGRD-2)
CALL RISE(DELX,DELY)
RETURN
END
)
)
b
- ' T N g e
i
L ¢ = -




SUBALUTIME =ISL(LELXDELY)
DIMENSIULG TARK(1ud)
DIMENSIUN NT(3,2)
DAL NSTIN GAMALL 92T o V2T 421) s 15T 2s125)
CoMMONIMOFTLE/ Y ur{ 3300 ) s 4DFMAKX
COMON/SCREEN /IS TLE
DIMENSICON IFC2(13)
CATA TFCBUZ)eIFLB{B)eIFCBLSIIFCEI20)/D0cHVMy2HAT, 2HR A/
DATA V/T729%1:10/,15T7/253%-1/
Jalda Gara/ 126+ Gc4,/
GATA MAX/Y2S/
L VFal I3 2%%3(§
CATA VFAC/Z4FCOGuuo/
UATA NXPL/2T/7NYFL/2T/

o STATT

o IDENTIFY INITIAL SURF POINT

o

MPTh=MDF ( 3)
uM=MOF (MPTE)
P TR =M4PT24 2
MCLuNi=1l
TJUNLLD=0
ISFLLI=0
CALL RIVROUIARK)
1 CUNT FNUe
TunlT=MRE(1MPT )
[TINIT=A0r (MPT Y41 )
JINI T=MDF (MPTR +2)
ISFACTI=MDF(MPTR+2)
MPTk=MPTE+4
IF CTUNTITe el uilly JAMZ, ISFACTEWsISFCLIY GO TCU 5
SFALT=ml e #FLLAaT(IoIZc W FLUATLLISFACT®(NLPL=-31))
CALL StTol(AMA LUELX UL Y LUNITSSFACT)
CALL GAMMOD{TIARR yGAMA s DELX ¢DELY IUNIT,oSFACT)

C IPTF PULINTS TU LCCy IN IST CUKFENTLY BEING PROCESSED
“ [suri=1
[PTi=1l
TINIT=1INIT+]
JINIT=JINIT+1
VILINIT JINIT) =0,

- : S N P TR T — -
. AR AT :




fSx=0{nlr

[aY=diniT

ISTCLel)=10x

I5T(egs1)=15Y

CALL MTABLE(TIS Xy [SYonNT V)
iLethB=GC

v

S e

SEt LT Mo lGred, < 2L INT

1o ISELNB=ISELNB+]
IFCISELM3LGTW8) GU TO 20
IX=NTUISELNBLL)
[Y=0T0 BN ,,2)
IFllXebiuely oll-a ()A“A(IAI[Y).JLtlJU\)I) i) Tu 13

HAS THIS PCINT BEEN PROCESSED

s EpXal

IF (VUIXeIY)aGEa0e0 oANU. VIIXoIY)elT<1lE9) GC TC 2100
IF (RCOURTWOT ol VIIXs IY)=VOIX, [Y)/ VFAC-140

CREATE NEw LCCATION IN SURF TAblLE
CALL SRFAD(IXs IY,ISURF,IST)

CALCULATE FCM CF NLIGHBCR TRANSITIHNG TU SURF PT,

iO

VTRY=FCMUISXoISYo IXe Y 4 GAMA) #VIISKe I5Y)

|
1

i ]
oo ooo ooo

1S THIS FOM < EXISTING FOM OF NEIGHBOR?
T U TIFAVIRYGGT VI Xe [Y)) GG TU 1u

 REPLACE NEIGHBO®S FOM VALUE ANU LECESION

1
|

VIIXs 1Y )=VTIRY

aoo n1 o ole oo N

"7 MORE NEIGHBOPS TG EVALUATE?

___JF(ISELNB,LT.8) GG TC 10

|

NO MORE NEIGHBORS TO EVALUATE
_ DELETE SURF POINT FROM SURF TABLE

y - 30 CUNTINUE
’ . CALL DLTSRFUIPTR,1SURF,IST,V)

ISURF TELLS HOW MANY POINTS IN SURF TABLE

c
L c
; IF{ISURFL.EQ.0) GO TU 5000
C
: c SELECT SURF POINT WITH LOWESI FOM VALUE
s CALL SCHST(1PTR,IST,ISURF,V)
o ISX=1ST (143 PTR)
Shaa_15¥8IST(2,1PTR)
- BN s 60 70 5
@ 2000 CONTINUE




#®

Dooo

[ )

P IVIVN

50

SJUTErAINE FLM VALUE OF NEIGHo xS 0ESTINAT I N

VIRY=V(IXs1Y)

SURr FUM oLEe SESTINATICN FUM?
IF(VTRYalE VI SAsISYY) S0 TL 1.
GL To Zu

CCINT INUE

CALL LuT2(V)

P Lutel =NCUETH )

IFAINCU U TaGTadut) GO T TCU

OL 6001 J=lehYFl
L=nYP1l-dt+l

DC 602390 [=1,hxPl

VIEeL)=VFACR{ 1o G+V(I oL ))

CUNT IMuUR

C InITIALLZE SUSF Taole

7000

Deog I=1y48X

IST(ls1D=-1
15T(241)=-1
CUNT INUFE

TuonCLo=1unlT
FSsFCLu=T15SFALT

Gu Tl

CUNTINUE

CALL VSCPEN(L13418¢IFCB, )
Wk ITE(LE) V

CALL VESCLUS(L1G 40)

FETUKN

END

3T o

-
}
)
»
)
"L e S

- p— —— —— —— —
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C

C

SUBRUUTINE RIVRU(IARR)
CUMMON/MOFILE/MCFL3L0G) oMIFMAX
DIMENSICN TARK (1)

NA=F =y
LUK FUX RIVERS FlIr 57T
JTYPE=2
TENJD=MDF(2)-1
5 IPTR=MDF({1)
Ir (IENDLGeIPTH) “ETUAN
13 INXKT=MOFLIPTR)
ITYFE=MUFR(IPTRP +1 )
IF (ITYPENESJTYPE) GO TO 4040
IPTR=IPTR+%
LMAX=INXT=-1PTP -]
O 2ut [=1,140X
LAFSANAS re ] ) =MUR(IPTR+])
200 CUNTINuUL




c

c

CAFFENARE VAR Y
PARS {iabke=1) =200
AR {NAT A ) =200
FINISHED WITH MOF ?
40C IF (I1nXTLEJLJIEND) GC TU 500
IPTR=INXT
[N N AT
500 LAFFANAFT#1)=Z000
TAxF (NARR#2)=_0 10
IF (JTYPEsbwe7) RETURN
CO FUADS NOw
JIYPE=T
MaR~=NAFD $2
ol TC 5

cND

[}
|
0", !
)
|
Yo
s - - p—
.\2 A
Y oo,

e,




‘ 10
¥
R,
LF
f‘?ﬂ1 40
i;%ﬁ
50
100

SUBFULUTINE GETOUUGAAAJDELX e DELY 4 ITUNITsSFACT)
INTEGER SPEEDS

LIMENSION GAMA(27,427)
CumMimoun/SFEEC/ 32t EuS 4y 9)

CATA kS T cal vaXa 3126/

DL 1GO I=2¢NXGKD
U0 100 J=24NYGRL
ICODE=ITErF ([ 4JeDELX 4DELY)
Ir (IC{oE.0iEai) GO TC 3
OAMALT s J ) =SrACT/FLUATLSPEEDSIIUNIT,y))
[CYURE AOTNS RVEN
ITEST=1ANGUICUGUE8)
IF (ITEST.EQ.D) GC TC 40
GAMALL »J)=SFACT/FLOCATISPEEDSITUNIT,4))
Gu TO 109
ITEST=IANJ(ICUGDE ¢ 4)
IF (ITESTLEGLU) GU TS 50
GAMA(I +J)=9999,
60 70 100
_ ITEST=1CODE/ 16
GAMA(I J)=SFACT/FLCAT(SPEEDSUIUNIT, ITEST+4))
CGNT INUE
RETURN

END




FUNCTION ITERKULI +JeDELXDELY)
IX=DELX*FLUAT(1I-2)
IF (IXFQ.0) IX=1
Ii (IXxXedC.1023) 14=1C22
IY=OELY*FLLATLY=2)
IF (1Y .Lua0) 1Y=1




IF (1Y ECalue3) ly=1022
ITEREr=In«AMI{I X IY,60)
Pe TUF N
END
SJUBRUUTINE CuUT 2(V)
DIMENSION v(27,27)
OATA NXPL/2T/ o 8YP L/ 2T/

CU L JdEleNYPL
L=NYPLl=J+1
DG 5 I=1lehXP1
VIilel)==1.0~-VI(1,L)
IF (VIIeL)eiTouae0) VI L)=1ELD
b CUNTINUE :
10 CUNTINUE
RE TURN
END




(3]

.

i

. klv

L IfFL

¢ JFL

'ty

SUBRCUTINE oAMMUUGTARK 9 GAMA UELXOELY T UNITSFACT)
DIMENSICH GAMALZ27,2T7)

JIMENSION TART (1)

QAT MXGRGIZOl WNAPLI2T/

ErS (Lo=1) THUE FoausS (1Gs2)

16=1

{PTR=1

IF CIARKLL) dECBCTUY ST TU 5Suu
XA=TAr=- (1)

YAzl Ao (2)

JPALVEYA/UeLY+ 2.5

IPTP=2

it {LARFUIPTE) etwe2000) GJ Tu 450
XB=TARZ(IPTR)

YR=1ARZ(IRT"+1)

AL=1 CUNUTLo FLivAL CUMPLETILY " F A LEG
IFLau="

[F (XEB.cQexXA) GUL TI 200
SLOPE=(YB-YA)/ (xc-XA}

AG=1 UENCTeS IMMINENT CCMPLETIUN uF A LEG
JrLAaG=

JASY A/ SELY 24D

GO=YR/ LY+ 240

JU L= INu(JIALdB)

JMAX=JA+JB-JMIN

I=XA/LelLX+2.5

A=zObLArPLLAT L =2)

It (mo5{X-A8)elteCeo%ubiX) ubFLAUG=1
Y=50LLPE (X=-XxA)+Ya

JEY/CELY#2.5

IF (JeLTJMIN) J=JMIN

IF (J.0TodMAK) J=JMAX

JoAvi=J

———— e .




- BiL

PR B

A

VER
2 0i

e

256

C  Gu
300

CALL v2ee(aMy fedelowutl Ao doe Yy LJULTea5HALT)
L oL J VvaLucs To 27:VvECUs J (Jirkv)

IF (JeiTedfRIv eire JeTwed™¥nuk) oy Tu 17)
J=Jd+l

CALL SMCOLOAMA T v e iG e DELX yDELY s IUNIT 3 SFACT)
ou TC leéeu

[ (JdelledP iV o< Joetiedtrlv) oo T3 130
J=Jd-1

wabkb SHeod )-‘l“"»‘«yi!J"ﬂ‘)vUCLx 1LLLY'IU1‘IITISFACT)
50 T6L 1 7u

I=1+1

IF (XBsLT.XA) [=][-2

IF (Teftlel o'F e LarsevXPl)l JdLAaC=]

IF ik leeSald . TU 204

NEESRTE N R

TF (JFLAGL.EGLL) Gu Tii 439

GU TC 150

TICAL LINE CF luenwTICAL PUINTS

I'f {YoeldaYa) S0 T Zuu

[=XA/uE A2,

JEYA/DELY 4245

JFIN=SYB/UELY*Z .5

JPREV=JFIN

CALL GMUD(GAMA 1 9Jy TG DELXyUELYyIUNTITeSFALT)

I (lebTotXoumi) CAllL SMCOLGAMAy [ody Lo EL Xy SELY o TUNIT 9 5FALI )

J=d+l

Ii’ (J.';T.Jf‘lb‘) vy T( 20\‘1
ob Tu 250

Tu NEXT LEG

IPTR=IPT?+2

XA= X

YA=YH

[CTON R PR K2V

C FINISH CFF LEG

@4

c o
450

[=XB/UELX $2.5

J=YB/DELY 42,5

CALe OMIOLUAMA y T ody TGy JLLXK9OZLY s [UNITe3FACT)
Irtas=1

o TL_, lf.J

TC NEXT RIVER (12 ROAD

I+LAG=0

IPTR=1PTk+2

IF (AR (IPTR)iwa3vda) HU Tu Sud
Xa=larP~(IPTF)

Ya=TArF(IPTF+ L)

JPREV=YA/UELY+2,.5

IPTR=IDPTP+2

GC 10 125

C Flidsmtu wWITH A Te-+AIN TYPL

VY

It (Toetweld) FETUEN
lG=e

GU TD 450

END




%

SO CuTIMNe Gt Llud™MA g Todes oo dEL X2 JELY w0 UiiITySFACT)
INTEGER SPEEUS

CuMMUN/SPEEU/SPEEIS(449)

ODIMENSICN HAMA(Z2T7,27)

GaMAll 4J)=969%.,

Ir (§5.80a1) #FTUr 4

GAMALL o ) =SFACT/FLUAT(SPEELS(IUNITH L))
ICCOE=TTePR (I, JdsCELXyOELY)

IF (ICUDE.cQel€ (LR «ICCOLeEWe43)

* GEAALT 9 Y=o FAlT/ZELCAT(S Peoui tiutilTya))
[ RV

D
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SUBRUUTINE
DIMENSION vV
GIMENS Tune
SATA waF L/

THIS S~JUUTIN
INulCATING

[ol=i+1
inl=1-1
JMl=u-1
J21=Jel

Hol

NTtlsa)=]
RIREERS S

)
)
. v A=
NI KoL)
UL T K=6486
NT Aol ) =1M]

4

S
vl

[[I,Y

“TU542)=4
P AT 2)=J
L0 K=4 66
NTURy2)=JdM]
MT(lec)=uPl
NT124.2)=0P1
WTlaez)=dri
U, e L=1,3
IF (vONT(L,
IFIMTALyl) e
IF(NTLL2).
GG TL 29
Nl{Leld)=C
NTHL 92 ) =0
CONTINGT

Re TURN
&No

NTABLE( s doNTyV)
(2797

T wi)

T/ NTPLICTY

o DENERATES A TAole Ur INDICES

NETSHBLES COF THE CUINT (1eJd)

L)DJT(L'Z),.LT.‘;.J) oL r; 25
GT.NXPL 00“0 NT‘L!l‘oLI-l) UU
OToNYPL oURe NTHL92)WlTel) 5O

Ty 25
T3 25




[ XaNe
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FUNCTION FOM(ILleJls12,d2,GAMA)
OIMENSIUGN GAMAL2T7+27)

DATA 5QT202/.707107/

Iir(IlebQel2 tiPe JlekWed2) 00U TO 19

O AGLNAL TRANSITT

FUM=QUT202% (GAMALL Lo J1 ) +GAMA(I2,4J2))
RETURN

HUF LZUNTAL OF VEETICAL TRANSIT
FOM=(GAMA(I L1, J1)+LAMA(I2+42))%.5

RETURN
END
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SUBRGUTINE DLTSRF{IPTRISURF 41ST V)
DIMENSION VI(27427)+15T(2,125)

UELETES A PLINT FRuM SURF TABLE JY KEPLACINo INDICES
3Y ~1 AND DECREMENTS ISURF. ALSU ADDS 9
T Iu TC IMIICATE POINT IS IN LAKE

VIISTUL IPTR) s I5TU24IPTRI)I =~1aU=VIISTU14IPTR) 4IST(2,IPTR)}
IST{L1.IPTR)=-1

Nl s T




N e

« -~

R e P

1STL2,1PTR)=-1
ISURF=ISURF~1




e—

OO OO

SUBROUTINE SCHST(IPTRsISTe ISUKFeV)
REAL MIN -

OLMENSTON VI2T,27)915T(2,125)

DATA MAX/125/

KGUTINE SeARCHES IST FOR LCWEST FOM. |
ISUKF TELLS HCW MANY PYS. IN SURF TABLE

MIN=1ElCG

AU 1ut: T=]1,4MAX

IECEST (Ll )ebE D) GG TC 100
IFAVIISTULs 1) s ISTU241))GELMIN) GU TO 100
IPTR=I

MIN=VIIST(1,1),1ST(2,1))

CuNT INUE

Rg TURN

END

LI St o




c
- DN 10 J=1,NYPL
e L=NYPl-Jg+#l
DO 5 I=1,NXP1
VUL L)==1.0-V(I,sL)
- IF(VII4L)oLTe0.00V(IsL)=1ELO
5 CONTINUE
1o CONT INUE
RETURN
END
}
!
1
|
|
i
l
f
o e e
[]

L

SUBROUTINE OUT2(V)
DIMENSION VI(27,27)
DATA NXPL/27/.NYPL/721/




SUBROUTINE Ol6
CALL CONGEN
RETURN

END

1

i

|
. S
. L S '
{

BN =82 N

A O P iy v ot -




SuB~JUTINE CONuEN
REAL 2(274217)
INTEOLLR WLRKI10OUG)
EFXTERNAL DORAW
COMMON/CVRLAY/ ITVKEY(5)
CUMMON/MDFILE/MDF(3000) +MDFMAX
DiMEnNSToin CVALLLY)
vide NS TCr TFCGiLz)
VATA TFC3(s) o lrUBU3) 2 IFCBIS) o IHLBLLUDY/Ue 2V My 2HAT ¢ 2He X/
CATA NX/27/7NY/27/
IGVKEY(1)=1
C EVALUATE FUNCTIGN TUL BE PLCTTED
CALL VSUPIN(LosloyirCi,ed)
ReAuwils) £
CALL VSLLCS(ELI S, /)
IPTR=MDF(3)
NF=MOF ( JPTR)
1FIN=MDF(IPTK+1)
JEIN=MOFLIPTE+2)
TAAR=Z(IFInN+1,dFIN+1)
JGOLO I=1,.Nt
CVAL(T)=TAAX*FLOCATUI )/FLOAT(NF)
16 COCNT INUE
MOF(IPTR+1)=TMAX
C DFAv THE CONTOUR SLLTS
CALL SCLATHRELy 27 onXaNY yCVALGNF 9y lL Oy wURK yURANW]
Fe TUFRN
END

LA ¥ et e —— S R




SUBROUTINE DRAW(XsY,IFLAG,CVAL)
INTEGER HRMNS

INTEGER CLAB

UIMENSILN CVAL LU oCLABILD ) o JELILY)
VATA NCHAL/Z +CLAB/LINO/ s dEL/ 10%*a/
DATA XL/42.625/7:YL742.025/

DATA IBLANK/1H /

IH=1FLAG/10

if (IH.EQ.u) € TU 40
IENT=TH+0

CALL GenWNT(LuhT )

Tel=JEL(IH)

Ie=1FLAG-10%TH

IF (IL.EQ0) uC TO 30

ICODE=53

IF (TLalWe2) 1CLULE=TS

IfF (1L bQa3) T 5uk=73
IX=(X=-2a ) EXL

IY=(Y=-2.0)*YL

CALL GPUT(IELy 1L ODELIX 1Y)
TEL=TEL+1

Ir (IL.LTL2) 0L TO 20

IF (ILauTed) Lo TU 3D

I (nCHLT 1) Gy T 34




Ir (CLABCIH) <L Qo IBLANK) GO T3 30
IF (CLABUIn aiicensd GC TC 13
CALL GPUTH{TEL 11493043
ITIME=CVAL(IH)
ITIME=HRMNS (IT {4E)

CALL GCHA(IENT s iEL+190,41,3)
CalL GHLT

WHITE(LIS,S00) [TIME
FORMAT(1D)

IEL=IEL+5

GU TU 20

CALL GPUTHIEL,114,-30G,0)
CALL GOHA(IENT olEL+1le29yl)
CaLl Gitl Y

W ITE(15+931) CLABLIH)
FURMAT(IL)

Tel=1EL+3

CALL GSTTLO,.1)

CALL GPUTLLIELy L7690l
CALL GPUTIIEL+ 14730 0IXa]Y)
JIEL=TEL#?

JELUIH)=TEL

KRETURN

END

E“w
300
i0
901
20
20
40
i
|
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C CONTOUUR DRAWING (GUUNTR) =~ ALM ALLORITHM 531
C SEE ACM LISTING FLR EXPLANATION AND COMMENTS
SUBKUUTINE GUUNTREZ oNRZ JNX 9NY 2 LV o NLV 3y ZMAX 9 BITMAPy UK AW }
kAL ZONKZa1)oCV (L)
INTeGE?r PITMAR(Y)
INTLLC? LIt4), L2050 1J(2)
INTEGER 11U(2),1202),13(6)
FEAL XINT{4)
REAL XY(2) '
EQUIVALENCL (L2(1)y TAX s (L2U2)9JMAX)y (L2U3), 1ML,
FL204) s JMLK)
EUULVALENCE (TJd(L)e1)y (LJ(2),43)
EJUIVALENCE (XY(1)¢X)y (XY (2)sY)

DATA Li(3)/-1/, LILG)/-1/
D'\TA ll/l!\)/l ‘L/’.v“l/' [3/1,0.)'011'110/

Li(l)=NX
L1(2)=NY
OMAX=ZMAX
A=1e0
Y= 1e1}
CALL OURAV (X 4yt V)
(LU =MAKOLL o MINICEIRTUX ) WNX })
JOCUK=MAXC Lo MINGCINTOY) WNY ) )
CALL FILLOCBITMAP, 2ENXENYENLV)
I1RKEY=0
1" I=ICUF

o R aec

——— — ——— —

|
L
1
|




J=JLUK
s [MAxR=1
IMEiv=-1
JMAX=J
JMIti=—J
LDIF=4
T NXTol==]0l7+1
K=Aalul?®
T (ANXTDIF e 3Tes) BXIDIR=S
50 I=1Aus ()
J=[AbsSid)
IF (Z014J)GTLOMAXY GU TU L4u
L=1
ey IF (1J{L)evcall{LY)Y CC TO 1lou
II=1+11¢(L}
JI=a+11(3-01)
1F (40T T4Jdd)eGTaUMAKY) 68 TO L3
ASSIGN 100 TO Jump
[} Ix=1
Ir Cluli=-Ll.tL o) St To )
Ti=I-1Y(3~L)
JJI=Jd-11{L)
IF (2011,Jd).0Ta0MAX) 50U TL v
I{=1+12(L)
Jd=u+l2(3-L)
IV (illledd)et Tartax) [X=y
{y P CTol3-1) Gl il 1U3-L)) Lu TU “f
£0 IT=1+11(3-0)
Jd=Jd+11(L)
IF (e(llyJdd)euTaDMAX) GO TO 90
it (Z0ieleusl) dilTaMax) U Tu guiPy (100G, 250)
Y [X=1Xx+2
[TV Y JUMP [ y 2R}
00 IF (IX.tGe3) U TU 130
IF (1X+]BKEYeEweD) G TC 130
[I={+11(L)
JU=delli3-L)
L1=21144)
L2=01143J)
00 120 1CV=1,NCV
IF (IGET(BITMAP (2% {NXEINYR(ICLV=1)4+d-1)+]-1)+L)aiitau) Sd T 120
IF (CVIICV)elb s AMINLEZL,220) GO TOU 110
I CLViICV) el oaMaxl(ileydd)) SO TD 190

i CALL MARKY (ol iMaP 2% INXE(NYH(TILV=L)+J=1)+[-1)+L)
t20  CUNFINUL
13 L=L+l

IF (L.lEs2) GUL TOU 50

lev L=MOD(IGEKy2)+1

150 1F (Tl )GtelIRD) Gu Tu 170
Tattd=1JlL)+1
IF CTJlEbasTel oK) GO T dov
Ll TO 40

160 L2(K)=1J4(L)
[OIF=NXIOIk
TJUL)=1SIGNITJ(L ) yL L (KD
G130




176G

180

190

Fate

220

230

24)

IF (TOLRGEQ.NXIDIRY GO Tu 19
NALOLn=nNXIDIF+ ]

[JtL)=L1(R)

K=NXIDIF

L=3-L

IJ(L)=L2(K)

Iy (INXIDik oGT63) NXIODIR=Y
GCTE 19)

It CIBKEYONEU) KETUDN
IoKEY=1

Gu TOC 19

lEuGE=L

CVAL=CVIICV)

IF (IXeNiLel) TEOULE=TELUGLES2

IF LaG=2+10GKEY
XINT(IEDGE)=(CVAL-L1)/(22-721)
XY(L)=FLOAT(IJ (L)) +XINT(LIELCGE)
XY(3-L)=FLCAT{IJ(3-L))

Call MARKLIBITHAP 2% (NXH{4YR(ICV=-1)+J-L)+i-1)+L)

CALL Ut Aw{X Yo IFLAG#LOXICV (V)
IF (IFLAL.LT4) Go TN 213
Icun=]l
Jeurs=d
Gu TG 20
Ni =1
IF (IEDCELLT L) GL 1Y 270
I1=1-i3(1cuGt)
J=J-13(1EDGE+2)
DU 250 K=1,4
If (KJEQLIEDOGE) GG TLC 250
[1=1413(K)
JI=J+T12(K+])
21=401144J)
II=1+13(K+1)
Jd=J+13(K+2)
12=2(11,4JJ)
1F ((VAL.LELAMINT(Z1,42)) oL TU 250
Ve (CVALLUTLAMAXLUZL,Z22)) GU TO 25u
IF (Ke€EGal) GO TC 230
IF (K.NL.4) GU TO 240
l2=11
11=22
12=11
XINTOR)=(UVAL~ZLY)/022=-21)
NI=NI+1
KS=K
CONT INUE
IF (Nl.EQ.2) GU TO 260
KS=5-1LJGE
IF (XINTU3) L1 oXINT(L)) GO TU 260
KS=3-1tuGE
IF (KS.LE.D) KS=KS+4
L=KS$S
IFLAG=]
ASSIGN 280 TU Jump
IF (KS.LT.2) LG TC 270

“!_: E 3
)
E )
]
o T
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I=1+12(KS)
J=Jd+[3{KS+2)
L=KS$=-2

270  IF (IGET(BITMAP 2 (NXX(NY*(ICV-1)+J=-1)+]I-1)4L).EQ.V) GU TU 60
IFLAG=S
GU 16 290

280 IF (IXeNELD) [FLAG=%

290 1cDGt=K5+2
IF (IEVGE «GT o4} TLIGE=TEOGE-4
XINTUIEDGE)=XINT(KS)
Gu TC 2uu
END




Ay

oo

SUBKGUTINE FILLULSITHAFR N}
INTEGER BITMAP (L) N
DATA NBPW/15/
LOGGP=N/NBPHKW
NOLW=MOU(NJNEP W)
It (LUCP.EQ.0) wUL Tu 20
D10 [=LleLuup

BITMAP(])=C
CONT INUE
IF (NBLWenNEe:i) BITMAPULCOP+1)=MCD(BITMAP(LOOP+L),2**(NBPa-NoLn))
RLTURN
tND




SUBHUUTINE MALKL(BITMAPN)
INTEGCR BITMAP(1i)eN
DATA NBPW/L1S/
NaOR D= (=1} /N3P
L. No T T=MGO(ii=1ynBPw)
‘ I=2%{NIPu-NBIT-1)
BITMAP (NWCGFRD+1 )=BITMAPINWORULU+L1)+1%( 1 -MOD(BITUMAPINWIRO 1)/ 1,42))

RETURN
, END
s i}
3 S )




FUNCTION TOET(BITMAP,N)

INTEGER BITMAP{1), N

DATA NbPW/ 15/

NWOFD={N=1)/N3Pn

NETT =10 IN=1,NEPW)

ToET=AUn LI T MAPINWER D41 )/ 2 %% {NEPW=B81T=-1),2)
RE TURN

END

1




SUBDUTIEINE 017
CALL ONCIRY
RETURN
END
]
- - . maman




SUBYQUTINe ONULTSL
CUMMCN/CVELAYZOVLYKY(S)
CUMMUN/ B ANCH/ DR TURN
LOGICAL DORTURN
CoMMUNZATT/ZIATT(LS)
CumMiiLN/STNGLEZ UPTRSFHLILPTR
TATEOLE OVLYKY

INTFGER UPTR,FILFTR
INTEGER UNTPTR
CvLYRY(1)=1

1alT(l)=s

DR TURN=oFALSL,.
IFATATTOL)MNEL DGO T Ly
CALL SELUNT(UNTPTR)
IF(DYTURNIOVLYKY (2} =D

IF ICRTURN)FETURN
URPTw=UNTPT®

CALL HILSOS(UNTPTR)

L TU~N

END

——— e
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i

N A

SUBRCUT INE HILSOS(UNTPTR)
COMMON/MDFILE/MGF{3000) ¢+MUFMAX
LUMMUNZLVRLAY/ZLVLYKY(S)
COMMON/SCRICH/ STIDES(8L)
OIMeASTIUN 1ARY (L1500

INTEGER UVLYKY

INTEGER XoYoX29YZrXasY4,45108ES
REAL MINS,MAXS

TNTEUER ST0ES2LHPTRGENDIHe PIR
iedfboe R UNTPTS

OISTULAVIB  ICy lud=0un THLUAT (L A-LC)I*(TA-IC)+(IB-10)=(14-10)))

SLOPC(Jled2)=rLUAT(Y~J2)/FLOAT(X-JL)

LEN=150
X=MUE(UNTPTFR+4)
Y= Mt (URNTPTr+5)
K=2

SIDES(1)="

OHPTR=1

UAPTR=M40t (CHPT )

IF (mLFLUrPTIR ) e bue 2 DG T 162
(WL P{CHPTR+Y ) JiEeS )0 TO 99
IHPTR=MOF(UHPTR)

HR—

r— i — S —————— I .




- =

IoWF=T0U0TUX Yy MOF(ITHPTIR+3) oMOF LIHPIR®S) yMOFLIHPTR+5S),
+ MUF LiIHPTR+L) )
IriSa2e0naudbL 13 50

ENUIH=MDF ( ITHPTR)
PTR=IHFTICH+7
IHX=MOF {7 TF )
TAY= 4o (P +1)
IF(IHXeEWaX) LHX=1iX+ 1]
IFUIAY JEQaY Y IHY=1HY +1
MINS=SLUPE { [HX s 1HY)
MAXS=MINS

MINS X=]1hX

MINSY=1HY

MAXS X=1HA

MAXSY=THY

70 PTR=PTR+2
IHX=MDF (PTR)
IHY=MOF(PTR+1)
THE FULLUWING ALLEVIATES INFINITZz OR HURIZONTAL SLOPES
IFCAHY JEQeY) IHY=1THY+1
IF{IHXEQoX) IHX=THX+1
SXY=3L0PL L 1RXy [HY)
I (ISR eEDde% et ko ISQR JEQBIGL T TH
I (SXYLLTaMAXS ) T T2
IFISXYeLUaMAXSAND ¢ OISTIXy YoIHXs IHY) o LT DIST(X Yy MAXSyMASY ) )
+ oG TO 70
MAXS=SXY
MAXSX=HX .
AAXSY=1{HY
Gu TU Ty

72 TFUISXYGTLMINS) «ORW
+ (SXYeEQeMINSaAND «DISTU XYy IHX2IHY) oGT oDISTUIX oY ¢ MINIX e MINSY }) )
+ GU TGO 74
MINS=SXY
MiNSX=THX
MINSY=IHY
GO TO 70

tLivo LEAST PUSITIVE AND LEAST NEGATIVE SLUPE FOR wWrAtkl
ISOR=1, Uk 1SQR=2
79 IFUISXYLELUIGY TL 78
IFCUSXYeGT o MAXS cAND«MAXS.GELO) «ORo

+ (SXYeEQ.MAXSeAND S DISTU X oY o IHXoIHY) oGELDISTIXsY yMAXSXeMAXSY)) )

+ GG TU 70
MAXS=SXY
MAXSA=]THX
MAXSY=1HY
63 70 70

78 TFUUSXYJLToMINS.ANDMINS.LECQ)OF. )
+ (SXYebQoaMINSeANDOISTU Xy Yo lHXo AHY) oGEOISTIX e Yy MINSXyMINSY )}
+ GU TL TO




MINS=5KY
AINSX= X
MISY=1hY
G0 10 70

C THE PUINTS wHER:L THE SIDES UF THE HILL AND THE INNEFR HILL ClinCloE
C HAVE oEEN FLUnNg, NAMELY, AAASX,mAXSY Aviu ML 43X g AL iy

170 SIDLESUL)=51DESTLL)+1
X2=0
IF(ISOReEWDeZeliRe [SQRebQe4alReISCREDeIURISURLEQalIIX2=1023
Y2=320G0u
YT embP=FLUATMAXSX=X2)/MAXS +FLUAT (M4AXSY ) +e D
YT APl T e32Uute s ANDGYTEMPLGT e =32000)Y2=YTLMP
[FAVTEAP LT a~22 100 Y 2==320U0
CALL TTLEGSU{MAXSXeMAXSY 4X2 9Y291l91l691ARY 4LEN)
SIBES(K)=MAXSX
SIVES(K+1)=MAXSY
SIDeSIK+2)=1A2Y(5)
SIDESL{R+3)=TARY(0v)
K=K+4

Xa=1023

IFUISUReEQel el Fall3dRebEQe4«CRAISURGEUCFURISQARLEQ.10) X4=0
YTemP=t LUATIMINSX=X4 ) /NINS+FLUATIMINSY )+ 5
Ya=32uul

TFAYTEMPaLT 20000 e ANDQYTEINPAGT o =32000,)Y4=YTEMP
IFAYTEMP LT o -3200Ue ) Y4=-3200v

CALL TTLEGSI{MINSXyMINSY s X49sY43191l691ARYLEN)
SIDES(K)=MINSX

SIDcSIK+L)=MINSY

SIBESIK+Z)=TAFY(5)

SIDES(K+3)=TAF Y(0)

K=K+4

GUu TC 50

130 SIOES(K)I==-100
7t TURN
END

e e .




SUBF GUTINE
CALL DNCTR2
RETURN

END

Ol




SUUhUUTINE ODNCTEZ
CUMMON/SINGLE/UPTRHFILPTIR
COMMON/OGVRLAY/CVLYKY(S5)
INTEGER UVLYRY

INTEGE? UPTFerlLPTH

At s—— e S AR .~~~




INTEGER UNTPTH

OVLYKY(1)=1
OVLYKY(2)=17
UVLYKY{3)=148
UNTPTR=UPTR

CALL OTCRTRWUMTRTRY)
RE TUER ¢

END




10060

AV

1002

LUBRUUTINE UTOUNTREUNTPTR)

Tl SUBPLUTINE CONSTRUCTS OeTolTILN CONTUURS FUR A GIVEN unIT uY
QL TREEEING svdw Fak THe UNIT 4aY StE ALJNG 72 LIneSy ZACH 5 viuozoo
AFAL Ty Acc ) ko LuNHECTING Titd ENO PULINTS

COMAGNZAMDFTLEZMIFLU3.57:0) ¢ MUFMAX
CUMMUN/LISPL/TUPLL49030 ), [ERR
CoMMUN/ZATYI/IATT(12)

CodMUNZT VRLAY/ZUVLYKY (5)

VMM N/ SCRLeN/ DL
Cudnun/SURTOR/STIDESCALY)

CUMMUN CENTER

INTebes CENTER

INTLGER SIOES

FoeTeve~ Cidbe. TanmeuoVLYKY ST/ CedinTPT R
LiThEOhr JSTLE s LIYPEguT U

I)IM;I‘\J‘}\ N UC.lfx(':.un.'H

DIMLNSICN PEMTX(39442)

SIMENSICA JARY(15U) o INTARY (S)

DATA PRl X/0esUeset89 2 el51 1elBred803e759)al8re%393a75¢kel3ret0y

+ Lot ietelbsl eBT 0 e0991el%1leS5 1040 3elTF9lebT9eYyalt/

CATA OC SFX/ ter ietat09 e Dy leldreadbyealdDelallreaddr2eTSeleliipetrny,y
+ UeslnsledlolleBY 0285y lalTolles9sgled99leTelioindy fovy
+ Laul/

CALL GLMP(1+30,41)

CALL ONsEL

CALL woCitl iy e 2Y)

vk [Tl lhyl30u)
FCRMAT('DETECT ION CONTOUR?Y)
CALL GSCH{1001 .61}
WEITECL1S,1001)
FoRMAT (' PRESS R TURIC T01)
CALL uSCrl1Cus i)

Wi ITEL1541 30:2)

FORMAT ('SELECT Nbw UNITY)
CALL GSAVE(LUPLeIL,12413)

- CETSwWll)ekweuwduls T 222
IvTh=MUF(2) +8
NUMUTS=MOF ({MUF(2) ) +MUF (MDF (2)+1)

T

— s, G ST =GP (I S [TV TR UL LTRSS e Mt ] Vit oot s ? e S o oime s s

]

e —————— SR




JU 222 1=1,NJAUTS
LENTY=1T4.+1
LX=MOF(IPTR)

LY=MDF ({IPTR¢1)
USIZE=MDF(IPTK=-2)
UTYPE=MDF({IPTR~-1)
ACVL=MDE(IPTR+3)+1
TRAG=0CMTALUSTLE yUTYPE o+MUVE) ®1u23,/FLUATISIZE)+45
b (1P AD T e0) 50 T2 221
CALL GREGUIENTYLX,yLY)
CALL GPUT(641600y1RAL,O)
221 IPTR=]1PTR+20
222 CUNTINUE

UTNUl=MOF (UNTPTHE #1)

CnpeE=1

OLWN=T3

i1EL=6

H=20 ¥ 1 1234 /FLUGATLSTZLE)

UsToe=M4DF (UNTETR+2)

UTYP e=MLF{UNTR TR +23)

MOVE=MODF (UNTPTR+7)+1

PE=PRMTX(USIZE sUTYPEMLVE}*1U23./FLOAT(SIZE)
X=MDF{UNTPTR+4)

Y=Mub (UNTPTF+5)

CALL GBEGELITOC oa0F CUNT P TH F Q) oMUF(UNTPTR+5))
CALL LGPUTIU(S41T7014040)

CALL GPUT(64+1304,24+3)
CENTER=TAND(MOFIUNTPTR+5)y 1)

SELECT CUutCk FLUy THE GETECTICN CONTULUR
[FAUNTPTRaUELMUIF{MOF{2)43) )C0U0L=C

CALL GPUTU44140,5,CUDE)

CALL GPUTI44140+464CODE)

VAN TV TV
AnoLE =4 UB T 20CRFLUAT T +.04
S=SINCANGLE)
C=CUS(ANGLE)
X1=Pr&x(+X
YLI=PR=S+Y
IXi=X1+.5
IYl=Yl+.5

THE FULLOWING CUOUE FINUS Tht cNOPUINT X2,Y2 WHICH IS THE FURTHEST
PUSSIBLE THE GIVEN UNIT MAY SEt ALONG A LINE SEGMENT

IHAX] aGE a0 eAND e X1lelTel0234ANDY 1ok e0eANDSYLLLs1U23,)
+ Gu TO 208

IX2=X1

I1v2=v1

GG TC 214

209 X2z X1+H¥(




Y2=Y14ri%5
[F(X? eGbada) Hu TU 210
X2=0.
Y2=Y1+(X2-X1)+S/C
219 IF(X2LEelN23.) GU Tu 211
XZ2=1ul 3.
- Y=Y+ (X2=K1)*5/C
211 ItY25bene) w3 TO 212
Y2=')c
X2=X1+{Y2-Y1)=%C/S
212 IFLY2,.0LE610430)060 TG 213
Ye¢=102 3.

X2=X1+¢(Y2-Y1)*C/>
212 (CunT iUt
IX2=X2 + 0.5
Iv2=Y2 + 0.5

IF (SINESCL)eLbau) Gu T 420

[enu=STufs (1) *¢

O 420 K=lyeliinOsd

CALL WHEREX{UIX 19 IY1oIX2e1Y29SIVESIK#L) ¢SIDES(K+2)ySTOES(K+3),
+ SIDES(K+4) 4 INTARY)

IFLINTARY (1) .EGLUIGL TO 410

[X2=1MTAFY(2)

ly2=1{nlTarY(3)

410 CALL WHEREX(UIXLaIYLoIX29IY24SIOES(K+5)ySILES(K+6)+SIUESIK+7),
+ SIDES(K+8) yINTARY)
IF CINTARY{1).EQ.0)G0 TO 420
Ix2=INTarY(2)
IYZ=INTARY (2)

420 CUNTINUE

420 TTYPE=IWPAMI(IX1+IVY1Ly184)
CALL TTLEOSULXLeIY1elX2e1YZyITYPL,1344IARY 150}
CALL ENOLUSUIXLeIYiolXcolYZyIARY)
214 IELl=itl+]
CALL GPUT(IEL,DOuN 9IX241Y¥2)
DCWN=53
250 COUNTINVE

300 CALL SECNELT700)
CALL GEUN(UTIVUM)
CALL TIME(MNI,MLL)

302 1ATT(1)=0
CALL GSTT(0D.0)

302 CALL TIMCIMNZeML2)
LSP=(MNZ2-MN1)* 1200 3+ (aL2-ML L)
IFCLSP.GTL309)GL TU 310
DU 304 K=1,40300

304 CUNTINUE -

IFIIATT(1).EQ.0)0U TU 303
IFCIATTUL) e EQe 306 AND1ATTI3) sEG30)6U TO 999

_~/%hpi;,wﬂn——~v~———- ——— A A R TR — ——
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315

995

CALL TIAE(eNLa ML)
CALL GEUF(1700)
CALL GECF(UTNUM)
TATT(1)=0

CALL GSTT(0,0)

CALL TIMEUUNZ,MLZ)
LSP=(MNZ-MNL1)*12000+{ML2-ML 1}
IF(LSPGT4¢)GL TG 300

00 315 K=1,4000

CONT INUE

TFCIATTLL)GEQad L TO 21
TFATATT(1) W NEe36eCRIATTII}WNLL3UILU T 311

CALL GRESTUIDPL,I1,12,13)
CALL GLMP(1430,4u)

CALL GEONLUTNUM)

CALL OFFSEL

CALL BLKSEL

RETURN

END

T ST




SUBKGOUTINE ENDULLSUIXLe IVl I1XZyiT241ARY)

Cxx¢ THIS SUBKLUTINE wlll RETURN [N THE VARIABLE X2 ANO Y2 Tri CUUFJINATES
Cax¥x UOF THE PUINYT waAlCH INDICATES THE END CF THE LINE OF S1oHiI ALUNG THER
L% LINE SEGMENT INGICATEY i THET PARAMETERS

CUMMUnN/SCREEN/STZE

COMMON CENTER

INTEGER CENTER

KEAL LUSMTXoLENLlyLENZ:

IidTeGL® S12E

ItiYeoe~ TTYF

INTEGER (L1 oNTe PIVIR, 1 ARY

CIMENSIUN LOSHMTX(707)

DIMENSICN [ARY(150)

ODATA LUSMTX/B.QO..B.’Q.’ZU01001200000'5510110010-'Uo")o'Uo'Oa.
+ oD 9Uererilese9 9009 deedeselDrJerelO10es30r 000 lerUnrsPeyr tegtay
+ Gev etuaet isesvetelirleslesserebrlostleoyaltsei/

UISTUA el oLd=SUthTLLA-CI*(A=C) +(E-0)*(B8~U))

IHILL=D
SCALE=1023,/FLCAT(SIZE)
Ai=1KX1

Yi=lvYl

X2=1X2

Y2=1Y2
TARYL=5*IAFY{1)+3
PNTR=5
IF(TAND(lEe s JARY(2) ) eEwe 16) IHILL=-]
CT=TTYPLIARY(3))

N1=(CT

.-" >: . .{.;M—.p--————,--—mﬂ,—-———.——_—.—.ﬂ_—_——.-—————-——_—“—.‘-
\

L R




B
¢

189

209

304

LENLI=LLUSMTXUCT ZCT) *5CALE

IFACENTEF eEQea104ANDCT WEQW 1 ILENLI=20%53CALE

IFQOISTOX L oY Lo X o Y2 o LEQLENLGAND G TARY (L1 EQ.CIFETURN
IF(IARY (1) EQ.0)GU Tu 200

IF {PNTR.OL . LARYL) RETUFRN

X=TARY (PXTR)

Y=l AFY(PNTR+])

NT=FTTYP(ITARY(PNIR+3))

FECUCT aGE 05 e ANC LT «NE 6 ) dAND ol NT e EQ o6 e URCNToLToS) ) IHILL=1HILLF]
IFADISTUXLa YLy XNoYN)GESLLENLIGTU TG 200

LENZ=LUSMTX(CT +NT)*SCALE

IV C(LUNZ o Qo0 )W ORGLUISTIX Lo YL o XNy YND) o GESLENZ2YIGE TO 30,
IFCIHILLCGELLIGL T 3.7

I {IHILL «vE 21060 TU 300

LENL=LENZ2

CT=NT

PNTr=PNTR + 5

IF(PNTRSLTLLAFYL)OVY TO 10D

h=UISTIXLeYLeX22Y2)
RATIO=LENL/H
IFIFATIUGT ol e JRETURN
IX2=X1+RATIO¥(X2-X1)+.,5
IY2=Y1¢RATIC%:{Y2~-Y1}+,5
RETURN

IX2=XN
Iy2=YN
PETURN
END




OO O

SUBRUUTINE WHEREX(IALyIB1y TA20 182y IX1eIVY1oIX291Y243INTAKY])

THIS SUBRUUTINE DETEKMINES THE INTERSECTICN OF THE LINE SEGMUNT

AL, Inl TAcyIs2 AND IXLl, TY1 IX291Y24 IF THE TWU Lint SEo4tuTS Ou 7
CPLSS INTARY{L) IS S€T TO we 1F THE SEGMENTS CRUSS AT a 2ul.l Thuw

INTARY (1) 1S SET T UNE AND Trt PULNT OF INTERSECTION o Rzluhkidd [N
INTARY(2) AND INTARY(3). WHEN THL SEGMENTS COINCIDE INTAXY{L) 4S SET Tu
2 AND THE SEGMENT JF INTERSECTIUN IS REZETURNED IN INTARY 2-5.

SIMUNSIGN INTARY (S5)

Al=TaAl
AZ2=1A2
sl=181
BZ=1bc
Xl=ix1
X2=1X2
Yi=lvl
Y2=1Y2

Lo T T T T R TR SR T JIP. a— .. S— —— — — e s -




IrtAleLbLeAZ)ou TU 20
ATEMP=A]
Al=A2
A2=ATEMP
BTEMP=831
Bl=n2
sl =0TLMP

20 Ir(Xi.Lbax2)00 T8 30
X1EMP=X1
X1=x2
X2=XTEMP
YTEMP=Y]
Yi=y/
Y2=YTeMP

30 IF(AleGT X200 aXx1aGToA2)G0 TO 999
YMAX=AMAX1(Yl,Y2)
BYAX=AMAXL{Bl,t2)
Y4 IN=aMINL(YLl,Y2)
BAIN=AMINL(BL,E2)
JFIBMAXeLTa YMINSCR YMAXJLTLOMINIGG TG 599

c SULVE LR VERTICAL LINES
FFOXL.NELX2)GL TU 20un
\ TFLAL.NELA2)6U TU 159
INTARY(1)=2
INTARY(2)=1A1
INTARY (3)=AMAX L(BMIN,YMIN)
INTARY (4)=1A1
INTAKY (5)=AMINL(YHAAX, 3MAX)
IF CUINTARY (3) et oo INTARY (5D ) INTARY (L) =1
RE TURN

150 S1=(B2-Bl)/(A2~-Al)

YINT=S1*%(X1-Al)+Bl+.5
IFAYINTeOTabMAXGUR QY INT ol T o BMINCP o YINT oGT o YMAXWGURSYINT oL TW Y. 11i4)
+ oL TC 999

INTARY (1)=1

INTARY(2)=1X1

INTARY(3)=YINT+.5

RETUKN

200 IFLAL.NMELAZ) bt Tu 33U
INTARY(1)=1
! INTARY(2)=1A1
§2=(Y2-Y1)/(X2-X1)
INTARY(2)=52#%( AL=-XL)+Y1l+.5
RE TURN

300 Sl=(B82-Bl1/(A2~AL)
$2=(Y2-Y1)/7¢{X2~X1)
IF(S1.NE.S2)GU TO 500

c CASES WHERE LINE SEGMENTS HAVE SAME SLUPES
IFULIB1-S2%AY ) o Neo(Y1=-S12X1))bL TQ 999




500

99y

INTARY (] )="

INTARY(2)=AMAAL(AL,X1)

IF{A1 CTo X1} TARY(3) =01

IF(XLeGELJALYINTARY(3)=Y1

INTAKY(4)=AMINLI(A2,yX2)

IF(AZ LT X2)INTARY(5)=B2

Ir{A2sLE 2 A2)INTARY{5)=Y2

FFCCINTARLY(2) e ECL o INTARY(4) ) dAND S (INTARY {2} JEQ.INTARY(5)))
+ INTARY (1) =1

FE TUKN

XINT=(B1-Y1+452%X]1-S1*Al1)/(52-51)
IFUXINT L ToALoth o XINNToGToAZ)Gu TC Y99
IFAAINT LT aXloUFXINToGTaXado TG 999
INTARY(1)=1

INTARY(2)=XINT+.5

INTARY(3)=S1%X [NT+81-S1%Al1+.5

RETUFN

INTARKY(1)=D
R TURN
END

b~




INTEGER FUNCTION TTYP(CUVE)
INTEGER CODE

1TYP=6
IFLULELEQL.D)TTYP=]
IF(COVEerwe8)TTYP=2
IFICUDELEQ.16)TTYP=5
IF{CODELEQ.32)TTYP=3
IF(CUDELEQe144)TTYP=4
IF{CODE.EQ.48)TTYP=7
Lk TURN

END

o et i et e £ o




SUBRCUT INE 019

CALL JUuRCT
FETURN
£ND
L]
|
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SUBRLUTINE UULCT

THIS RUUTINE FINDS ALL POSSIBLE DETECTIGNS

AMUUNG THE GREEN

MWD R0 UNITSe  wHEN A NeWw OETECTIUN UCCURS A LINE 15 OxAna

c-—_
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- e o P et e amdmn I
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10

10

ob TweEEN THE ORITSe  Tue Cubu R oF TakE LINE CORRESPIS 1o
Teie CULUY GF THe ODEIECTING WNIT.  [F OLTECTION IS RECIPACCAL
TR CING 0 YELLUAe A UETECTED JnWIT IS BLINKED UNTHL 10 15
CMNCE AGAIN UNDETECTEDWLLEVI

CUMMUN/ZMIFILE/ZMDF{3000) 4 MDFMAX

CoMMAUNZATT/ZIATT(L2)

CUMAUN/ UVRLAY/ZCVLYKY ()

CoMMON/Er ANCH/De TURN

CUMMUN/SINGLE/UPRFILPTR

COMMON/UISPLZIDPLI490U) JIERR

CUMMUN/SCREEN/ ST ZE

CUMMUL/SCRTOH/ STueSERL)

CUMMUIL/FRUBLM/ T ME

L GICAL DCTLeUCTLLs2CTZ,0CT1L

<E AL MAXLGS

INTecoER CODE

LLUGICAL S AME

LLGLCAL LPTURNyIETECT

BeTEGEF STOESSUVLYKY,TTYP, SILE

INTLLEF FPALSPY 1oX2,0Y2

ITNTEGER UNTPTLJUNTPT2eUPTRGFILILPTR

INTEGEK UPTRBZUPR

INTEGER TIMESLSEEZGNSEC,RSEL 9 RNSEE

INTEGER USTZE.UTYPE

viMENSTUN INTARY(S)

DiMENSIUN PRMATX{ 3y %92) o XUMTX(354492) s TARYLL50)

OIMENSICN [ARY 1(159)

DIMENSION RADII(2)

DATA PHMIX/UetUe 9048930 7501e1890e489367991 alB89eb893.7591418,4.48,
+ Tagtlerelel a379 6999 e2%9) 0590472301931 e873e5G0ez4/
VATA UCATX/dertderetbe3e7991el8yea893eT790LalbreabBes3eT59lelyarus
+ \)ov\"-'l.-)-lo11.55'2.899l.\'7911.8512o 89'1-'.)7'11.9'5':. PR
+ 1.G7/

LVLYKRY(1)="1

IF (A0F(4) sEWeu)CALL EVTINT
TFCCADF (MU (21 #1 ) a0 el ) UR o (MAOFIMUF(2) JoEQLGDIRETURN
IENT=1900

CALL GSAVE(IDPLyI1y12,13)
UP TE =0

SAME=.TH UL

UPTR=UPTR+1

UP Thp2=2%% (UPTR-1)

GSEE=(

GNSLE=0

RSEE=0

kNSEE=U
UnTPTL=MuF{2)44420%(UPT<-1)
CALL HIUSDSIUNTPTL)
SCALE=1U23,/FLOAT(STZE)
MAXLOS=20.*5CALE

IX1=MDF (UNTPT1+4)

1Y 1=MDF (UNTPT1 45)
USIZE=MDF{UNTPTL+2)
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510
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UTYPE=ADFCUNTPTL+3)

l"-)VfZ:l"!”"(U[\-[ P] 1*7’*‘1
Fr=PrMTALUSTI 2L »uTYPEMCVL) *¥SLALL
DR=DCMTX(USLIC yUTYPE ¢ MULVE) :SCALE
ITYPE=MOF{UNTPTI+6)
NUMUTS=MDF (MDE (2)+1)
UNTPTZ2=MOF(MOF t2)+ 3)

L, 206G T=1eAUMUT S
uCTl=.FALSE.
JCT2=eFALSE.
DCTll=o.FALSE.
WTIE=oFALSE .
IB2=2%%(]-1)
IFCTANOMOE LUNTPTLIHIO) 908c) e NELu) DL TL 1=4 TRUE.
TE{IAND(MUF(UNTPTL+16) 4182 oMt Q)UCTL 2= TR UL
L X2=MOF (UNTPT2+4)
IYS=MDE(UNTPTZ2+5)
Fapliill)=p-
USTZE=MDF(UNTPLZ2+2)
UTYPL=MOF(UNTPTZ423)
MOVE=AOFLUNTPTZ2+T7) +1
RADITUZ)=DCHATX{USTIZEZUTYPEMOVE)*SCALE
UsSORT(FLOATLIX2-IX1)**2+FLCATLLIY2-1Y1)%**2)
IFLC LT lFAXITCL)+RAIITI(2)))IDCTLI=4 TRUES
IH(UCTL)IGL TL 640
IF(DeuT ol MaXLUS+RADIT(L}I#RADILI(2)IIDIGL T3 Tuy

OETERMINE IF THe LINE SEGMENT IX1,IYL IX2s1Y2 IS BLOCKES

bBY A dILLSIVE, AND IF SL THEN BRANCH TO 700
TF(SINES(L)LELNICO TU 510
feNu=Sloes(1)*3
PXL=FLCATOIXL)#PR/DXFLLATULAZ2=1X1 )¢5
PY1=FLOATCIYL) #PR/D*FLCAT(1IY2-1Y1)+.5
DX2=FLUAT(LIX2)#xADTI(2 ) /D*FLCAT(1X1~IX2)+.D
OYZ2=FLCAT(IY2)+RADIT(2 )/0%FLCAT(IYL=1Y2)}+.5
utr 5C5 K=l ,[eNJli4
CALL wiHehr LA(PAL oPY 1 4UX290Y2»S5T0EIIK+L) 3 STDESIK+2)
STUbSEK+3), 510k +4), INTAFY)
IFCINTARY(L) aNELOIGL Tu 700
CUNT IMUE

CALL TTLLGSOIXL o IYL9IXZ4iY24ITYFEs L84y TARY s 150)
TFCOCTRECTOIXL 2 IYLo Xy IY241ARY,,RADI I} JVCTL=,TRUE.

RADITC1)=PRMTX(USTI ZE4UTYPL+MOVE ) *SCALE
RADII(2)=DR

IF (Dol T(PADIICL)+RADII(2)))IDCT2=.TRUE,
IF(LCT2)Gu TU Ty

FeverSL Tt LRUER® CF TZ2xY TN THE ARRAY 1ARY]
N=TAkY(1)

I1AY1(1)=N

TAFYL(3)=]1 ARY(3)

TRFINJFQU) G T 620

TA*YLE3)=1 ARY(5%N¢2)




U 2 K=l o N
FTARYLESEK)=TARY(L* (N+] -K))
TARY LA o®K+ L )=TARY( S%x(wei-K)¢])
LTARYLL{KES+3)=TAPY (5% (N-K)}+3)
621} CUNTINUF
TFluETECTUIXZ o 1Y2 4 IXLe IYLe JARYLPAUIT))IOCT2=4TAUE W

1, TETUOCT La 5 iaUCT11) e AND o lICTLaED)CTL2))GE TS Ty
=== LiTres A wien DeTeCTEIN GR AN B0 UF A LDLETZCTION HAS LCLo oo
IFCLOCTLaAN e e NUTLDCTL 1) el RalDCT2. AND o NOTeDCTL12) I 5AML= o AboE W
TFIDCT1LEQ.OCTLLIGE TU 750
TF{NCTWDCTLIGU TU 720

C-=-~ e EINAUPTH ) LETECUT S FELLL)
LSer=TUFRlGSEEey 132)
MOF(UNTPTL+12)=T0OR{MOF (UNTPTL+10),182)
MUF (UNTPT2 416 )= TOK(MOF (UNTPT2416),UPTRB2)
GU TL 750

(== Gret NOUFTE) v LONGeF Stes =ELCT)

12 VOFUCINTPTL+L 0) =1 EXCACGACFAUNTPIL+10u) 51 32)
MOF LUNTPT2+416)=TEXIR(ACFIUNTPT2+416) yUPTRB2)
GNSEE=ICR{GNSEE,IB2)
TF(MDFIUNTPYZ2+16) o NE«O)ICL YL 750

750 [FEDCT2etw el TL2)GC TU T3u
TrlaNT TDCTZIGY I 769

C-—- KRED(I) DETECTS OREEN{UPTR)
MOFLUNTPYZ #10)=1URUADF \UNTPT2+10) yuPTRB2)
TWECUNTPTL#16)=10<(MUF (UNTPTL+16),132)
foce=10RIxSEL,[12)

T4 TSU

L

C--- RENT) NC LUNGER SEES GREEN(UPTR)
740 MUF (UNTPT2 41U =TEXCROMEF(UNTPT2410),UPTRB2) !
MOFAUNTPTLI+16) =1EXTRIACF (UNTPTL+16) ,182)
Finosbe=TuR(=NSELyID2)

+ Gu Tu 790
CU0E=3
IF(CCT2aRiiDe N TLDCTLZICLULE=D
P OUCT T aANU e o ¥IT o OCTL L) ANV lUCT 2o AND 4 oNUGTLDCT12) M Lo =1
CALL GOEGUIenNTIX1ylYL)
CALL GPUTL5,176090,0)
CALL GPUT(691304+2,43)
CALL GPUT(T7,53,1X2,1Y2)
CALL LuithOs{tive)
TONT=1ENT+ ]

1390 UNTPT2=UNT PT2+20
800 CUNTINUE

825 TFAGOEtNEJOICALL STeVNTIT IME 1 ,UPTRyGSELR)D
IFAUNSERSNE O} CALL STEVNTOTIME,) -19UPTReGNSEE)

— - B e Al e s ok =




830

9G

905

910

o
[~

[

foF)

IR (PSELJNEGDICALL STEVATITIME, 2,UPTRyhoEE)
TECRNS TheNZ e Labke STEVNIL TIME-2,UPTRyRNSELDD

IF{UPTR.LLT.MDF (MOF(2)} )38 TU Luv
CALL BLKUTS

IFCIATTELY uNE TG0 TO 53D
TFALATT(2) st Ca3U)URTUFN=.TRUZ,
IF(DRTURNIGG TO luds
IFQTATT(Z) . EQ27T)FILPTR=-1

IF(5AME)LY TO Loa

CALL LaMPS(6%9949093)

IATT(L)=U

CALL GSTTU(D,9)

CUNT INUE

IFLIATTL(1) LEQe )G TO G112
IFCIATT(l ) JNEa e dud TU 905
IFCITATTU3) eGTala ANDLIATTE3 ) aNELZUIGTE TI 905

CALL GRESTLIDPL,11+12,13)
FATI(1)=0

CALL STT(G,0)

CALL LAMPS( T2y "y sel)

re TUAN

END

- ———
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C-=-
C===
L=

LGLICAL FUNCYIUN DETECTIXLsYLleX29Y2s1ARY,RADLT)

THIS RCUTINE FINDS {F A UnLT AT IX1elYL WITH A PRESENCE ~ADIUS
JEOFADLL(L)Y CAaN SEF A UNIT LLCATED AT IX241Y2 wlITH A OuTiClAdgeSl
RADIUS TF RAVIT(2)s LLEVI

CUMMON/SCREEN/ ST ZE

CUMMUN CCENTERONHIL

LIGICAL ONHIL

REAL LUSMTXoLENLSLINZ

TiTe Ol Rl STLZLSTIYPSCToyNTWPNTR,[ARY
PTeue? XleYle Xeo V2o XN Yivg CUNTLE
OIMENSTION TARY(150)LOSMTX(T,7)
DIMLNSICN RADIT(2)

DATA LUSMTX/Besa13eti a92desdorVestlogseadgUertiasDegtosUeguor . er
+ oD pliesogUsge P sllerUetVor el 790eral500e93ereDslapsVerGey Jeyites
+ Legtiey cet- ey ie9eilDt iegcenterely laplegetrete/

LGISTULA+IBeICy IL)=SQRTUIFLOAT(IA-IC))*% 24 (FLOAT(IB~1D) ) *%2)

IARYL=5*TARY(1)+3 -
SCALE=LU23J/FLUAT(51LL) T ——— -
PNTH=S




Cl=11YPLIArY(3))

NT =0T

D=5i0TIX eY1leXeoY2)
CENTER=TAND(LO1ARY(3))
IdlLL=0

TR e INTIROELTIGNS THEN o TL 790
It (TAY (L) EQeIGU TC 790

TIGNUKE INTERSECTIUNS WHILH JCCUR WITHIN PRESENCE ClSULE

20 XN=1AGY{PNTK)

YN=TAKY(PNTA+1)

NT=TIYFULAY(FNTre2))

IF(UISTUX L Yle Xy Y N) e TRACTICLIIGU TO 90

CT=uT

PNTR=PNT®R+5

IF(PNTRLTelarYL)ud TS 29

G2 Tu 150

IO LINE=LUSMTX(CT LT =SLALEs KAJLIC]L)
IFICT el a4 IHILL=-1
IFACENTEF et Qolb o ANJ LT o tQe LDILENL=20 4 *SCALE+FADII( L)
CEnTLEE =,
IE(UISTUXY 3 YL AN YN) G T el ENL) GL Tu 800
IFQGTST RN Yue Al Y 2)alERALTTI(2))0L TU 3lvu
LeWl=L0 ST X (0T omTh+#5CALE#RADITI(L)
PiT- =DNTR 4D
I {PNTRGGES AL YL )G TZ 8ud

C-—- JUlP ThRU Tel TRANSITICN MATRIX

1o s K= 1ARY(PHTRY)
YiuS L AF Y (PNT e+l )
CT=NT
NI=TTYPLTARYIPNTR+3))
TFQUISTUIXL YL o XNgYN)GTLLENL) wO TO 809
IFEOISTUXN YNe X23Y2)oLELRADII(2))GO TO 810
IF LT el adeANUaivT el E a2 ) Il LL=THILLF]
W IMILLGE OGO TD Qo0
PNTR=PANTK+5S
LENL=LGSHMTX(CToNTI®SCALE+RAVILI(L)
IFOISTIX1 s YLeXNeYN)euT.LENLY) GC TO 800
IF(OISTUIXNZYNeX29sY2)LELRADIIL2))GU TO 819
Gu 1C 100

790 LaN1=L0SATXACT o) %¥SCALE#RAUIT(L)

IFACENTERP ecQel 60 ANDLCT o EQe LILENL1=20.¥5CALE+RADII( 1)
800 IFLOOHGTLUILENI+RADITI(2)))IGO TO S00
8lU DETLCT=.TRUE.

RETURN
900 CETECT=,FALSE.

RETURN
END




SUBRLUTINE STEVNTITIMELEVENTyJINITL,UNITS2)

(-=-- THIS SUBFUUTINE STOReS EVLNTS IN THE EVENT Fltc

C-— EVeENT=1 OENUTES THAT UNITL JDETECTS UNITS2

C-=- EVENT=2 DENITS THAT UnNITL 15 DETECTED BY UNITS2

C--~ wHEN THe NJAbz 2S5 ARc NEOGATIVE THe EVENT HAS JUST thuto

COMAGER/ZHMUFTLE/MOF 306G ) oM FMAX
IMPLLICET INRTEGER(A-Z}

EPTE=MOF (MDF(41})
MUFIERTR)=TIML
MOF(EPTR+L)=EVENT
MOF({EPTR+2)=UNIT]L
MOFLEPTR+3)=UNITSZ2
MDFUEPTR+4)=C
MOF(MCF{4))=EPTR+5
MIE(5) =EPTR4S
RETUFN

EnO




AT
SUBRUUTINE 020
CALL SETIME
FETUKRN
= END
)
i
I
i
i
)
L
) .
B AN B e A W] —
N A S e -




L %% Alluwd ThE USER TOU ReSeT Tk PrJSBLEM TIME TUL AN FARLIERL

SUBRUUTINE SET IME
CUMMUN/MDEILE/MUF(3000 ) sMJ FMAX
CUMMUN/ULVKLAY/CVLYKY(5)

CUMMON/Z PRUBLM/ Pl THAE

CLUMMON/ 3FANCH/ URTURN

CuMMUN/ FPLAY/ZLINCEX 9 INTRVLL &) o ENDTIM
IMPLICIT INTEGER (A-2)

LUGICAL URTURN

LOGICAL EVENTS

IFAMDF (4) sEC.O)CALL EVTINT

EP TR=MDFf (4)

EVENTS=,TRUE.

IFCAUF (2 e EQaUMUF(4 I +#2) JEVENTS = FALSC
LvLYKY(1)=1

CALL SELTIMITIME)

IF (URTURN) RETURN
IFATIMELLEJMDF(EPTR+1))IGD TO 7
IF(PTIMELLT«MUF(EPTR#+L) )T ME=MUF(EPTR+])

& > /x Kol

VAl uc

ST b o




15

AXTIME=t I [Me L
IrCEVENTSINXTIME =R (ML {4 ) +3)
IFAMDF LAY o NEa VHOF(ADEL4) ) =4IF (4) 42
CALL UFLSET

CALL OSPLAY

CALL CLKUPD

IF{TiME.LED )L TU 25

CALL obLKUTS

IrGRT I e Ged JUALL UPCATE

PTIME=PTIME+]
IF(TIMELGTMUF(cPTR#L)IGU TG L5
T (PTIME JLT NXTiME )50 TC 1S
CALL uPDAIF

NXTIME=ENOTIM+ L

LEGMUF{MDF (4)) LT MDF(3 ) INXT IME=MDF (MCF(MCF(4)))

CALL RESULT
CALL MVMENT
CALL DSPLAY
CALL CLKU®Y
IF (PTIMELLT.TINME) GO TS 16

TF(TIMELEQeMOFILPTR+1))CALL MESAGE(OD)
IF(TIMESGTMDF(cPTR+L)JCALL MESAGE(L)
CALL 3LKUTS

TF (T IMEGL o Muf (LPTR+LIICALL OINTRP
calL ZFFSEL

CALL nLKSEL

K& TURN

END

P TR SR s MR S S SRR Y



SUBKUUTINE URESET

COMMUN/MOF ILE/MUF(3000 ) ,MDFMAX
COMMON/UINTL/ENURNC(34+4)4sASSETS(344)
CTOMMONZUINFU/RCDSTZ

VAPLICIT INTEGER (A-2)

C  **%x%x RESETS UNIT INFO AND ACTIUN PUINTERS TU TIME ZERO

UP TR=MDF (2}
UTCTAL=MDF(UPTFRI+A0F{UPTR+ L)
UPTIR =UPTr+v4

PSTUR=1

DO 100 J=1,UTUTAL
ACTPTR=MOF (UPTR+RCDSIZ-1)
MOE(ACTPIF =2
MuF (ACTPTI +1)=3
MOFIACTPTR+2)=16
MOF (UPTR+4)=MOF LACTPTR ¢+4)
MOF (UPTR+5)=MDF (ACTPTR+5)
MOF (UPTR+6 ) =MUF (ACTPTR+T}
ADF (UPTR+T)=0

»




SI1ZE=MOF(uPik+2)
TYPE=MDFluUPTIK+3)
MOF (UPTR+# ) =ASSETS(SIZETYPE)
MDFLUPTR#3)=ENDRNC{SIZE,TYPE)
DO 20 K=10,17
MOF (UPTR+K) =0

24 CUNTINUE
MUT (UPTR+L15) =PUSTUR
UPTR=UPTR+R(DSIZ

100 CONTINUE

L (POT Crmas BT It soastn .

RETUKN
FND
i
!
|
-; .
! )
D
R T T T T T AT e e e
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[

149
15¢

20U

249
250

SUBRLUTINE UPUATE

THIS SUBRGUTINE CHECKS FJR OETECTED AND DETECTING UNITS
AT PTITHME awie TN UPUATLs THe UNIT INFURMATICN fcClLRUS
ANt THE EVLART POINTES Tece MEF(MOER(3) ). LLEVI

CUMMUN/MOF TLE/ MUF (3000 ) 4MOFMAX
COCMMON/ZPEOBLM/PTIME

IMPLICIT INTEGER(A-Z)

KLUETRAN) =MEFINMOFL 2143420 8(N~-1)

LVEIR=MCr(IMUOF( &) ) :
NUMRLU=MDF(MOF(2)+1) .

EVENT=MOF(EVPTR+1)
GANUNT =MOF(EVETH$2)
FoULTS=MOF{EVP Ik+3)
GRNPTE= ML EIMOF(2 0 +2 1420 %(6 JiuNT - 1)
CUB2=2*%*(GKNUNT-1)

IF {LVENTNE&L1)Gu T 230
MODFCOGRUPTE+LD) =i GR (HDF (GENPT <+ 10) ¢ RUUNTS)
Ut geae=1
JL 159 =1 eNUM-FL
IFCTANDCGUTCODE ¢ RDUNTS) «EJew)GU TO 149
MOF (REUPTR (T )+106)=TLRIMUF{(REDPTR(TI}+1€),GUB2)
UTCUDLE=2%UTCUDE
CUNT INUE
v T 300

IFLEVENT.NFEL2)GE TG 4u)

MOF(GRNFTR+16) =i UR (MOF {URNPTR+16),RDUNTS)

UTCUDE=1

D% 51 T1=1,NOMvED
L CTANDQUTCLULE o FOUNTS) JEQ.LIGO Tu 249
MOFCREDPTIR ()41 )=1IRIMIOF(REDPTR(II+10),6UB2)
UTCCDE=UTCOLE*2

CUNT INUE

GU TC 900




gt

»
,}

404)

649
659

300

IFleVERT e e=1) 0L TU 600

AIFCGSR NP TR+ =1 e XIr EMSHFLOE NP TR $ L L) 9 = JUNTS)

uTCyuiL=1

DU 450 [=1,NUMRLD
IFUIANDIUTCODE yRDUNTS) o EWe2)GU TU 449
MOF(REUPTRULII+LL)=TEXGR AU (REUPTRIT)I+10),5UB2)
UTC De=UTLLOL 2

CUNTINUE

GU TQ 90O

TF(EVENTANEL=2)50 TG 930

MOFLGRENPTF4 1) = e XUk (A0 INATR410) 9 RUUNTS)

utCiibe=1

dlL 6o [=1 4NuM-2
IFCIANDCUTCUOLE s KDUNTS) ¢ Eded)bU T 349
MOF(REDPTR(I)+10)=T1EXORIMUF(IREDPTRIT)+10) ,4UB2)
UTCUDE=UTCLuL*?2

CONT INUE

EVPTHR=LVPTR+S
IF{{EVPTR.LT<MUF(3)) JANCo(MDFIEVPTR) JEQPTIME)IGU TO

MOF(MOF (4))=EVPTR
kit TUKN
N

=4 - e st At AR G T PR AR S . ¥ .
S - —




SUBKCUTINE (21
CALL kiEPLAY

KE TURN

LND

SUBRUOUTINE FEPLAY
CoMriunN/MOFILFZMCFL 360G oMDFMAX
COMMURZ EPLAY/Z LG e Xy INTRVLU Q) ok uT M
COMATN/PRUGKM/ L OTRPT
COMMON/PRUBLM/PTIMZ

COMMUN/ BRANCH/ Uk TURN
CUMMUN/CVRLAYZCVLYKY(S)
COMMUNZSINGLE/UPTRSHFILPTK
CLMMCNZSLAY /T uelY

[MPLICITY INTELGIR(A-CyE~-2)
LUGICAL EVENTS

LOGICAL OURTURN

¢ x%x%k%  bpiFavAS FEVLAY CGF PLANNEU UNIT ACTIVILITIES
L k%% P INOS DeleCTiUns ANS FIRING FANGE EVERTS DURING YCURRKE T wme?bay!

nESPN=27

T G T




45

Tou

1»

CunPiY=Zd

A Ti PL=C2Y

CTUF =T

CUUNT =0

MAXCNT=10

CALL GHLT

ITFLETSWL?2) o AnD a1 ISwI3) Y REAS Ly 70T OELY
FURMAT(13)

LALL \131 I'(O.u)

IF (ITSwW(1)) MAXULNT=5

[F(Mur(a) sEQeu)CALL EVTINT

EPTr=Mer(4)

Ir COINT =P T aiviza™MSTEPL) U el PTIM U b ToALFIEPT2+1) ) )50 TC -
CALL Mosaut(l)

CaLL DCTOUT

CALL BLKUTS

NXTIME=ENDTIM+ L

WATTHME=ENOT ITM+ )

EVENTS=,THUL .,

IFUMDF(2) sLwelMubF (&) +3) )EVENTS=,FALSE.

IFAEVENTS e ANCo AtMDFLEPTR Y oL TodOF (33 ) INXT IME=MOUF(MDF{LPTR })

IF(PVIMELEWSENDIIM) INTRPT==-]
IFAFTIA DL IMILLTATS

CALL CKINT(KEY)

[F(UFTUPNGORGIKEYeEQak TURN DY) INTEPT=-1
IF{DRTURN S RelKEYa EQeRTURNDIIOGL TG 75

IHREY o iNL o PSP OUT Sy
CALL RPLSPD
LUTOLlO

IF (FILPTR.GELD) GU Tu 1V
FILPTr =0
CALL RPLSPYD

T LINTRPTLNELMSTRPLIGU TU 15

LFUUPTIME CNENXTIME) e CRAPTIME.GT.MDF(EPTR+#L))IGO TO 15
CAall FEHASH

NATIEMe=ENITIMe ]

Ir GG (EPTR) QLTS MOFLE ) INXT TME=1OF (MDF(ZETR))

Call TMEASc .

CALL RESULT
CALL MVMENT

LALL USFLAY
caLt CLKUPD

IFUINTRPTLEQ.CURPLY)IGU TO 60
TF(PTIME e QeMIFLePTR+L) YO0 TU Tu
Git T¢ 5

g T A . o ot e re—————.




5 CIUNT=C UNT )L
MIFLePTR+1) =PT [ME
IF (CUUNTLLTOHMAXCHNT)Y GO TO 5
LVLYKY (1) =19
PETURN AN

T e APTIMC et detnX TIMCICALL RERASH
CalL MESAGLIQ)
CALL DINTRP
75 GVLYKY(1)=1
LalL GFFSEL
CALL BLKSEL
wi TURN

END




100

SUBKUUTINE DCTLUT

COMMON/ZUINFN/RCDSIZ

COMMON/MOFILE/ MUFL3000) ¢MDFMAX

MPLICTT INTEGcH CA-Z)

UPTF=Mut ()

UTUTAL=MOF (UPTRI+A4ADF (UP TR+ L)

IF(UTUTAL.LQW')RETURN

UPTR=UPTR+4

DU 100 J=1,.UTCTAL
MOF(JPTR+1Q)=0
MOF(UPTR+16)=0
UPTR=UPTR+RLOST L

CONTINUL

KE TURN

END




C-=-

(--—-

{ =

SUBROUT [iveE REHASH

THIS POUTINE IS CALLED TUd READ AN EVENT FRUOM THE
EvEnl FILFE 5 UPOATE INFURMATIOUN IN THE UNIT INFC RECUOKIS>
AND U2 An ULETECTIUN LINESe LLEVI
COoMMONZMUE TLEZMUF (3000 ) o AU FMAX
COMMACN/ PRUBLM/PTIME
CCMMUN/ FPLAY/ZINULX s INTRVLE @) ENUTIM
CLoMMGN/DLAY/IDELY
LAPLICIT INTEGERLA-Z)
LLGTICAL NLW
FEOPTRUNI=ADFAMUE (2)+3)+207%(N-1)

1ENT=2140
NUMRED=MUOF {MDF{c)+1}




MUTUAL=.,

CALL GSAVECLDPLsILeI24 1)
NEw= o FALSE .

EVPTR=MDF (MDF(4))

15 EVENI=MOFL{EVPTR+1)
GENUNT=MOF LEVPTR#+2)
! GuB2=2%lurNUMT-1)

FOUNTS=MUF(LVP T~ +3)
GRNPTR=MUF{MDF(2)+2)+20¥(GRIUNT~1)

EVPTR=EVPTR+5

MURL=oFALSE,

IFCCEVPTHe L TeMLF(3) )« ANUS U MOFLEVPTH ) e Ewe PTIME) JACRE=.THLE W
T (L NGTadURE) el Ro (MO (IVP TR+ L JeiitEe 2) euKe
+ (MUF{CVPTR42) o NE eo2NINT ) ait o (EVENTANELL)IGL TO S0
MUTUAL=TAND(RDUNTS MDF {EVPTR+3))

59 IF(EVENT NELL)GC TO 200
MIF(GRAPTR+LL) =R IMODF COGRNP TR+ 1) 4RODUNTS)
UTCloe=1
ue 159 I=1 s NUMFED)

IFCIANDIUTCUDE+»RDUNTS) oEQ.0)G0O TO 149
MOF (REUPTRIII+16)=1TCRIMUF{REUOPTRILI)I+L6),GUB2)
X1=MDF(GRNPTR+4)
Y1=AUF(GPNPTF+5)
X2=MDFARELUPTRIL)I+4)
Yo=moF(REDPTR(II+S)
CALL GBEG(IENT+X1l,Y1)
CALL GPUT(5,1760sus3)
CALL GPUT(6453eX24Y2)
IFCLANDIUTC UL o MUTUAL) oo} CALL LuLuR())
TENT=1TENT+]
NiWw=aT2UF,

149 UTCUDE=2*:UTCGDE

150 CUNTINUL

GU TU 900

2070 IFAEVENTANEL2)ua 1) 40l
MUFLGENPTR+16) =1 UR {MUF LGRNPTR+ 16 ) o KRDUNTS)
UTCCDE=1
DU 250 I=1,NUMRED

IF(TAND(UTCUODE s rDUNTS) oEwe )60 TO 249
MUFLFECPT2(1 41O )= JURIMOF(~EuPTRITI)+10),GUB2)
ITr tTANL(UTCODE s MUTUAL) oHE.ulGU TU 249
Xi=MDF{GRNPIR+4)

Y1=MDF(GRNPTR+S)

X2=MOF{REDPTR(I)+4)

Y2=MDF (REDPTRETI)+5)

CALL GHEGLIENT X1,Y1)

CALL LPUT( (541760904 4)

CALL GPUT(64534X2,Y2)

CALL COLOR(0)

TENT=TENT+1
NEW=,TRUE.
MUTUAL ="}
24¢ uTCOUE=UTCOUL*2
[
P At




s

25,

400

449
450

6us

64%
654

904

CUNT INUC
GL TL 9uu

IF{EVENT oNEa=1)GL TC 604

MOF(GPNPTR+10) =l tLXOR(MIF(GRNPTR+10) s ROUNTS)

UTCubE=1

U 455 T=14NUMSCO
I (i ANGUUTCLIL o UDUNTS) stQa ) ali TC 449
MUF(RESPTIACL ) +Lle ) =ToiXUREMAIFIREVPTRULI)#LE) 4GUB2Y
UTCLOE=UTCUDE*?

CUNT INUE

GL TO 90u

IF{EVENTJNEa=2)00L T 90U
FMOFLGRNPTRE+LG) = TERUR (ACF{URKP T+ 16) g RUDUNT S)
JTCaDE=1
DT 650 1=14NUMRED
IFCIANDIUTCUDE FDUNTS) oEQ.0)G0 TO 049
MDFARTODOPTE (L I+10) = IEXUR{MOFLREDPTRILD #1004 GU32)
UTCTOE=UTCLDE*?
CUNT INUC

IF{MLREIGT TO v

MOF (M {4))=EVPTR

CALL 8LKUTS

IFCITSWI3) «NELLYIVELY=130+ (INDEX)*1GO
It INEw)CALL DELAYLIUELY)

CALL GREST(ILPL,IL,12,13)

#t TUKN

tobn




(8
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SUBRUUTINE BLKUTS
CUMMON/ZMODFILE/MUF{3000) 4MUFMAX
IMPLICIT INTEGE~(A-Z)

THIS FUUTIND obLINKS THE e lcCTED UNLITS AND HALTS THt
BLINK [ive uF THE KeMalnING UNITS

NUMUTS=MDF{MDF (2) ) +MOF (MUF {2)+ 1)
UNTPTR=MDF(2)+4
[FNUMUT S LQe il TURN
) luu K=1,NUMUTS
CALL OENTIMUF (UNTPTER+1))
CALL GPUT(34130+3,0)
IH (MOF LUNT PTF #16) oiNLWLOMCALL GPUT(3,130,43,1)
UNTPFTR=UNTPTR+ 20
CuNT INUE
R TJRN
()]




C

SUBKULUT INE TMBASE
COMMON/PROIBLM/ PTIME

COMMUN/Z RPLAY/ TNOEX o INTRVLL 4 ,ENDOTIM
IMPLICIT INTLSER(A=L)

*kxx  CLLCK WHICH CAUSES PROBLEM TIME TC ADVANCE

CALL ODELAYUINTRVLUINDEX))
PTIME=PTIME+1

w= TURN
END




SUBRUUTINE DELAY(INTRVL)
IMPLICIT INTEGER(A-Z)

C *%3%  PELAYS KEAL TIde KETOURN TJ fcPLAY

CALe TImMECAINy MSEC)
XTMSEC=MSEC+INTKVL
MINL=XTMSEC/12000
MSEC I=ATMSEC-12000%4INL
MINLI=MINL+MIN R

1 Catl TIMECGAIN,MSEC)
CALL GSTT(0,0)
IF{MSECeLToeMSECLaORAMINSLT «MINLIGLTCL
RETURN
ENO

‘—A~ - 1 - -— ﬁyi-.-—-.gn-ﬁﬂ’aa‘-u-m-r-—.-ﬁ—-m-.-—¢~n—p-————
b t,ﬂi:'L— :




SUBROUTINE RESULT
RE TURN
END




o

SUBRUUTINE MVMENT
CUMMUN/MOFILE/MUF{3000) ¢MOFMAX
COMMON/UINFC/RCUSTZ
LoMiUNZPRUBLM/ T IME

IMPLICIT INTESUR(A=-L)

ek FINDS UNITS POSITION BASED (N PRUBLEM TIME,

UNTPTR=MDF(2}

ENTER THEM 1wTu bFiL:




p—

v

LR 1= =UNTPTR ¢4
UL BUNT=MOF CUNTPTR ) #MDF CUNT PTR+ L)

DG 1 J=14,UCCUNT

ACTPTR=MDF (UPTR+EKCDSIZ~1)
PPESNT=MDF{ACTFTR+L)}+ACTPTR

Ne AT=MOF (ACTPTA+2)+ACTPTR

CALL CALPOSIPRESDMNT o isEXT 4X o Y o M¥VCLD)
MUBR{UPTr+4)=X

MIF(UPTF¢S) =Y
MOF(UPTR+6)}=MUF(PRESNT +4)

IF (MULVCUD.6Ea ) MOFIUPTIR+T7)=MOVCCD
LF(MOFINEXT #3) ST P THMRIGUTC LY
MOFCACTPIR ) =MOFELACTPTR+L)
AIFCACTPTR+1I=MUFALTIPTR$2)
MOF(ACTPTR+2)=MOF(ACTPTR+2 I +ACTLEN(MOFINEXT))
UPTP=UPTE+RCDSIZ

CUNT INUE

RE TUKRN
ENQ




P

SUBRCUT IME CALPUSEPRESNTZNEXTyX oY MIVCUD)
COMMUN/MDFILE/ MDF (3000 4MDFMAX
CuMMUN/PROBLM/ TIME

IMPLICTIT IMNTEGERLA-QeS-L)

Xo=mMUF ( PRESNT+1)
YI=MOF({PHESNT+2)
TO=MUF (PRESNT+3)
XEF=MDFAINEXT+1)
YFE=mMULR{NIXT+2)
Th=AUF (Ne XT+3)

ul=T ML =-T¢
[FITOJNELTFIGUTUS
x= XF

Y=YF

MUV Gu=~]

GUTL 1

Calb VLLUX T oYU aAr s YFeTDolk oxVA RVY)
CALL IPCSITIXUsYUsRVXyRVY LT eXeY)
Moveeo=1

IF (X0ebEQeXF oANUs YOUWEUW.YFH} MUVCOL=Y

FLTURN
END




SUBKOUTINE DSPLAY
CALL POUSUNT
RE TURN

I END




SUBKLUTInG CLKUPD

COMMON/ PRIBLM/ PT IME

CUMMUN/ FPLAY/INOEX o INTRVL{ 4) 9 ENDT LM

IMPLICLTY InTEot® (A-£)

i DIMUNSTON CGuedlal

| DATA CUDE/Irt o 1l g 1429143, Lriws LHD 1 HO9 LHT 9 L HS s LHG/

CALL GENT(4)
X=FLUAT(PTIME) #1024 ./FLCAT (ENLUTIM)
UX=X-50u

CALL GPUTU!64104+,0X+0)

PLACE=1000
*%k%k  RETURNS HOURIMINUTE €QUIVALENT Uk AINJTE CUUNTER "PTliace
FMUER=HRMNS{PT IME)

c

DO 1 J=1l,4
NUMRAL=RMOER/PLACE*PLACE
RMOER=RMDER - NUMRAL
NUMRAL=NUMKAL/PLACE+]
CALL GPUT(13+J4,90,CULEINUMRAL)+0)
PLACE=PLACE/LD

CONT INUFE

RETURN
END

R G A RN T g N e e -

C %®x%*x UPUATES THE TIME NEECLE ANJ NUMERIC PRUBLEM TIME UN SCricw




SUBRUUTINE VELUIXCoYODeXFoYF 3TO9TFRVX,4RVY)
IAPLICTET INTEGERLA-QeS-2)

C

o IXUs IYL A~ Tne POSITICONS CF The UNLT AT TIME TG

C IXFe bYF PCSITLINS AM Tihwve ¢

C FRUuM THIS TREG CALCULATE THO COMPUNENT VELUCLITILS vX Al VY
<

C DT KREPRESENTS THE CHANGE IN TIME CORRESPUNIING TO THE CHANwL
C INn FUSITITUN

-

Ci=if-T.
AVASFLUCAT (X=X L) /FLGAT(CT)
RVY=FLLAT(YF=YO) /ELDAT{OT)

FETURN
ENO
w—’,v———n—————wmw— -

—— e — ——— — —
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SUBRCUTINE IPUSITIXGyYOsRVXRYY DT XPsYP)
1MPLICIT INTEGER(A-Q,S-2)

GIVEN ITRTVIAL PUoITIUNSUIXueIYud CUMPUNLNT VELULITIES
OF THE UNITIVXWVY) ano THE CHatoe tN TIME.DT, FROM The
INITIAL ?OSETILN, CALCJLATE TAc NEW POSITION [XP,1YP,

XP=FLCATIXU) #rVXXFLQAT (LT) +.5
YP=FLIATUYG)+RVY RFLUAT(OT) ¢.5

fe TurN
ElD

. e .~
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SUBROUT INE POSUNT

CUMMUN/MDF TLE/MOF {30400 ) s AU FMAX

COMMUNZUINFU/RCLSIZ
TAPLICIT INTEGor (A=Z)

xxF%x DOSTTIONS OnNITS ACLCLITOT N

UPTR=MUF(2)
UTUTAL=MDF (UPTIR)+MOFLUPTR+ L)
FLPTR=UPLTR +4

Cu 1 {=1,UTLTAL
ENT=MDF(FLPTR+])
X=MUF(FLFTIR+4)
Y=MOF(FLPIK+5)

CALL GENT(LNLT)
CALL GPUTULeLuue X}
Calt GPuTlzalluaY,ul
FLPTR=FLPTR+RCDSTZ
CuNT INUE

P TUR N
~

MO

oo

It

JNLY

ITNEORMATION RECOFLD

e en—— — -



SUBRCUUTINE TTLEGSUX1eY19X2eY291TYPE »JLUDKeIARYLEN)

COMMUN/MOFILE/ MDE(3000) yMOFMAX
CH bkt kg
C R ook
Coktwskedr 4 Palt Loeiy 15 PASSCED I XlaYipX2,Y2 AND JAaTA S5 FolU-nin s i
Codkkedskd [ATY ABUJT ALL TORRALN CLSSINGS. Tohrdlnw INFJ IS 201 C.ooeJ.
C o &k ok %=
CHdkkxxkdx [TYPE - MUST BE SET BY CALLING ROUTINE TU THE TeRRAIN
Crkkpwku k= TYPE OF Xls¥Yle IF 50 SETs IARY{3) RETURNS Tdlo
(X IETE L33 T rAIN TYPE AASKLU 8Y JLUUK.

o I, PR S, S . . o S, et o e T e e e e S coen——.




Chkdt ket &x
C & v ks ke
MTITTE IS
(2 LT T T 23
C 3 ok o ek ok
C % %k ek ok %
C R SN ek A A
C o e ookl %
(o kot e
Cadok bk ki
22 22T s
O ek x>
I TTIT TR T
CEhdnptk ik
Cxdkarkdd ka
CRokk e ktok
C % &k ik xk
3 22 1T
(g2 322 22 3 2
VR L
(RS2 53 22 5 33
C * k¥ ko ki ok
C* k% K
Chhkk gk ok
{ %z owowe
[OR-E 2 X2 % 5 %
(O 2 X3 33 83

JLULK = B1T MAaSK USED TJ INUICATUL WHICH TeRFAIN TYPZ, s

To B EXAMINCD U] TONGKED WHEMN LOUKING FER OR300 s

SET olTS 1 (LS8) TU e L<~>FUAD, 5L-2FJxiST,
IARY - AN AFRAY IN WHILH CRUSSINGS CAN BE PASSED BauK Tu
THe CALLING PRUGRAM,
LEN - LENGTH OF [ ARY (NUMGER Jtb WJORUS).

Pasy O ld=o deitity G INTERSECTIONS Fuuinbe OR32

IE Lb v 1S T3OJ S4aLll FUR ALL UF THE PJILINTS TO0 58 1 dw

=NLCATIVE oF NUMBZR OF PUINTS FOUNU. uURe
IF LEN IS TOU SMALL FUuk ANY PUINTS TU BE FlunNO
==10L0U

LAY 2)y=Tik b ALN TYPL ©F FIFST PUINT, I 61T CIDED Fund,
MASKRTID BY JLJDKe

TAKY(5)=X UF FIRST PUINT CUF INTERSECTION

TARY(6)=Y ( F FIRST POINT UF INTERSECTION

LAY (7)=a00ke 35S UF TER=ALN IN THE MOF

TAFY (2 )=TerRAIN TYRPD OF FIRST PIOINT CF INTERSECTIo
in olT CuDcu FURNM,

A CELL IS » WJRDS LONG, STARTING AT IARY(4)

ET CETERA

LF TAEY 15 Tun SHOGRT FCR ANY PUINTS Tu BE RECDAVDEU, THli
0 TETURNS wiiTim LARY{(Ll)=-1uy

INTEGER X1sYleX29Y2,4SFT

OI Mt

NSTUN INTARY(5)

DIMENSIUN LTTKRCODUB) »TARY(L)

NATA
1ARY

lTRCVJ/l.Z,4,3.lh,52,04,L28/
(2)=1ANDTT TYPL» UL ICK)

SFT=y
LuC=5
IF (MDF(HUF (1)) +£We )IGOATCLIOG

O & akkk k4
C ok otod ik ko

LENGTH POluTs TG THE LUCAVION Uk THe LAST PLACE Iiv LARY
wHL?E A St1 (XY, TFERRALIN TYPE) CAN BL PUT.

LENGTH=LEN=-4
IF (LUC.LE.LENGTH) GO TO 4

IAKY

{1)=-1000

RETUKN

”

4 CUNT

IRLISTT TR

INUE

SEARCH TH2uUJGH ADF FUR CRUSSINGS.

INXT=MDF (1)

19 IPTR=INXT
IF(IPTR.EQ.O)GL TO 1000
LNXT=MDFIIPTIR)

IPTR
NTYP

1=1PIR
E=MUt (IPTR+1)

IFCTANDCOITRCODINTIYPE) » JLUOKD EQ.0)GU TO 10
IF XL LToMDOFCIPTR#3 )¢ ANDo X2LT.MOF(IPTR+31).0R,

+
+

(YL LToMDF(IPTR+4) AND Y2.LT.MIFUIPTR+4)).0R.
(X1eGTaMOF(IPTR#45) ¢ ANJ eX24 5T dMUFLIPTR+5) ) JUR.

I Y




+ AYY OT MUFLIFTR#0) e AND Y2 T aMIELIPTR+6)I) L TU 14
1PTE=[2TR+S
23 1PTR=1PTR+2
IF(IPTR.GELINXT-2)G0 TQ 10
CALL wHEREX(XLsY1eX2eY2sMOF(IPTR) yMOF(IPTR+1),MOF{IPTR*2),
+ MDF{IPTR+3 )4 INTARY)
IFCINTARY (1 )aeQaQ) G0 TC 20
{FOMUF(IPTi ) eEDe INTARY(2) cAND MOFL IPTR41) e cde INTARY (L) ) o iR
+ CADFCIPTRE42) s Qo INTARY(2) AN JMOF LIPTR#3)oe INTaRY(2)))
+ IPTR=IPik+2
TARY(LCC)=InTARY(2)
TARY{LUC+1)=INTARY {2)
TARY(LUCL#2)=1PTH 1]
TARY (LUC+2 )=ITRCUUINTYPE)
LGC=LUC+5
55 IF{LIOC.LELLENGTHIGO TO 20

6u CONT INUE
CxAxxdxor ks [ARY FILL Ly oUFORE ALL INTERSECTIONS FCUND.
TARY(1)=-LUC/> +1
ou TU 1025
Crktskxx®kx ALL INTERSECTIUNS FOUND
1000 IARY(1)=L0C/5-1
Crxkt¥xxsx SCRT PCInTS IN ORDER FRJUM X1 TO X2
1uos  CunTiINUF
Crdseixe sl (HECK FUF ZERD PUINTS
IFLLC Qa5 )I6LTLBQIN
Cr¥sxxxk ¥ CHECK FOR UNE POINT
IFILCC.EQ. 1UIGDTC 2009
Cxxxxexxks GK TO SORT
LuCMb=LLC-5
LTCHMIn=L00-10
ek kExkkx S0°T [N ASCENDEING ORLCER?
IF (X1.6ToX2) GU TO 1054
IF(X1«LT4X2)GO TO 1007
SFT1=1
TR(YLaGTY2)00 TC 1059
CrEedkkttkx YUS,ASCENDING
1007 DU 1016 [1=5,LOCMLO,5
JI=1+45
00 1010 J=JJsLCCM5,5 .
1010 IF(TARY(I+SFT).CT4IARY{J+SFTIICALL SWPSUMITARY(I),1ARY(J4}s5)
GL TU 2060
Crsxkknknxe N, 0t SCONGING
1053 CUNTINUL
DO 1070 [=54LOCM10,5
JI=1+5
DO 1070 J=JJsLCCMS5,5
1070 IF CIAPY(LI#SFT)LTLIARY(J+SFTIICALL SWPSUMITIARY(I)+1ARY(J)y5)
Crer exavkr (CMPYTE BIT CODES FCR TYPES
2000 CUNTINUL
LOC=8
2010 IF (LCCLGT.LEN) GO TO 3000
TARY(LOC)=IEXOR(TARY(LCC=-5 )y [ARY (LUC))
LOC=L0C+5
64 Tu 2010

- - ————————— e SRS SRR [T AN A G Y-
T




3309

RETURIN
END




FUNCTION TWRAMIIX,Y JLOCK)

COMMON/MUFILEZ MUF 13000 ) 4MDEMAX

INTEGER X.Y

UIMENSLIUN 1TRCLLLS)

DATA ETrCOUD/Y:204¢891803206441238/7

ILOCK=TANOL SLC UK, 191)
Crha ekt BETURNS A BIT CODED WORD TU INDICATE WHAT TYPE OF TERRALW
Crdthxsk®x PIINT Xe¥Y IS INe

Cxknaksixx START IN CLEAR TULRRALN
{aRAM]="
CHextxkbksx SEARCH aALL GF TERRAIN UATA FILk
[ENO=MOF(2)-1
IPTR=MDF (1)
TE(MOFCLIPTR) o Ca0)GOTUZ2000
| INXT=MuF LIPTR)
ITYPE=MDF(IPTR+1)}
LCxkkskkdkr SOME TERFAINS ARE SKLPPED
IF (IANO(ILOOK ITRCOD(ITYPE)).EGU) GO TO 1009
Cxxpxkdk sk [S IT INSIDE THE MIN/MAX B0X?

IF CWeNCTe
a KoUCaMOFLIPTE43) sANDaXa LESMDFLIPTRES)
o « ANU,
@ YeGEMDF(IPTR#*4) e ANDe Y LELMDF( [PTR+6)
> )) 60 TO 1000

Cexxkkixdk [T IS INSIDE BUXe SEE IF [T IS INSIDE BOUNDARY:s
IPTR=1PTR+7
IF CIMSTOE(X oY o MuF{ IPTR ) INXT=-IPTR).EQeQ) GO TU 1009
Craxrxatxr [T [S INSTDE
IWRAMI=TEXOR(IWRAMI . ITRCUULITYPE))
1000 IF UINXT.EQ.IENU) GO TC 2000
IPTR=INXT
Gu TO 10
2300 KETURN
END

- - .« - - C e - v e - - © g e~ =

N




C INSIDE RESTURNS O IF (IXsIY) kS NOT INSIDE THE CURVE SPECIFIED oY Tdt

FUNCTION INSIDE(IXyIY9IXYehXY)

C ARKAY IXY. IF THE PUINT IS INSIDE THE CURVEs 1 IS RETURNED

2000

DIMENSTUN 1TBL{4»4) IXY(2)

DATA ITBL/ZCe=14l0U0GueleleNe=1sli0Cy100Uslas=1s-1sludu,lsi/
INSIDE=1

ICNT=0

1IDX=IXY(1)=-1IX

IDY=1IXY{(2)-1Y

JLO=1

GU TU 5099

KK=NXY

I TR G -




Ju LU J= 3eKKy E
TuulL=1wv
10X=1XY(J)=1iX
DY=IXxY(J+1)-TY
JeU=2
GL TO 5000
3000 IF CITBLETIQDL, I6GD) aEQa1J00) Gu T
ICNT=ICNT+ITBLIIQUL 2 1GC)
Lo TL lud
5000 CUNTINUE
IF (0LIXelTeU) eANDJ(IUY LT ou)) 1Q0=3
IF (LIOXGGE U o AND (IDY LT L)) 1GD=4
GL 1L (2009920004000 4 JGU
1100 IquP=1QU
© X=1X
Y=1Y
IF CIXYEd~1) 0T IXY(J+1IGC Ty T10GO
X1=1xyY{J=~2)
Yi=IXY(J-1)
X2=1xY{J)
YZ2=1XY(J+1)
GU TO 7200
Tltur  X2=iXY{J-2)
Y ={XY(J-1)
X1=1xY(J)
Yi=1XY{J+1)
7200 SM=(Y2-Y1l)/({X2-X1)
DX=x-X1
SY=y-Y1
LY=SM*(X
[F (SYJLELOY) i TN T304
VX=xX2-X
IDy=Y1l~-Y
JG0=3
GU Tu 5000
7700 IF (SY.EQ.DY) Gu T T40.
ToX=X1-X
I0Y=Y2~-Y
JG60=3
GO 10 5000
1400 INSIDE=Q
RETURN
4000 ICNT=LONT#2%1TBLITIQDL,IQD)
1QD=1Q0P
1000 CONTINUE
IF (ICNT.EQ.O) INSIDE=0
PETURN
1200 INSTDE=0
FE TURN
END

[}
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% -~
%% FUNCYIUN LOR
xak RETURNS LOGICAL G OF TR INTEGERS
TiTLE Tuk
NAME LOR
EXT $SE
ICR eENTF
CALL BSE
DATA 2
« JSss 1
L B SS 1
L DAE* K
UKAE® L
RETU= LCR
LN
*\.:’m————-”www:-—””—-.m E— *—-——Hfz‘
b Y -y - : - . ,

'
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/DASMR

% FUNCTION 1AND

*uk KETURNS LOGICAL AND OF TwG INTEGERS
T1TLc TAND
NAML T AND
EXT »SE

[aND ENTR
CALL $SE
DATA 2

K 58S 1

L 38S 1
LuAE* K
ANAE® L
FETUX I

END

AND




4
i

*¥%%x FUNCTION IEXOR
*¥% RETURNS THE LOGICAL EXCLUSIVE OR OF TWO INTEGERS
TITLE 1EX0R
NAME 1t XUF
tXT +5t
TUXOR ENTR
CALL $SE
DATA 2
K BSS 1
L 58S 1
LDAE® K
LrAe* L
RETU* 1
ENO

T R T e T e L. B W T
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SUPRUUT INE

DECMINCIDYIMEL1 TIME)




L FITUKNS AN ABSULUTE MINUTE CUUNTeR EQJIVALENT
C OSCIMAL HUUR=MINUTE NUMBER

IHP=J DT IME/10C
MIN=IDTIME-IHR#%100
ITIME=THR#=6O4MIN
FETURN

FND

TC

A

S et VU - Satt.




C
C

"

SUBFUUTINE RCACUTPTRY
COMMUN/MUFLLEZ MUEF (3000 ) yMDFMAX
IMPLICIT INTEGER (A-QsS-W)

i

xETE CLNVERTS A SIMPLL PATH SET (F KJAUD SEGMENT ENUPGINTS -LaT.
=gy CLUSELR wINOIhu CURRIODUR®S ConwTOUR SEGMENY ENDPUINTS,

SKRPTR=MIF(3)
FLPTR=MDF{TPTIR)

AUF(FLPTIR+ L) =1
MUFLIPTR+1)=7
MOF(FLPTR+2)}=MUF(TPTR+2)+1
DJ 1 N=3,6
MOF{FLPTR+N)=MDF(TPTR+N)
CUNTENUE

FLPIR=TPTR+7

wxkx GET COUROINATES WF SEGMENT (N SIMPLE PATH SET
X1=MDF(FLPTR)
Yl=Mut (FLPTR+])
X2=MLEF(TLPTR+2)
Y2=MULl (FLPTR#+3)

k&% 1S SLOPE DEFINED?
IF(Y2.E0.YL)IGOTUS

v (UAPUTE SLLPL

k¥ CARAY 1S IHD Foe<PENJICULAR
SeABAR=(AL=X2)/{Y2~Y1)

**xxx CUMPUTE COURODINATES OF LINES PARALLEL TU SEGMENT AND 9 JUulTs AnhY
XKP=5./SORT{RMBA~*RIMBAR+1,.) ¢X1
YP=RMEAPX(XP-X1)¢Y]
Xii=2 o ¥ X1 =XP
Ye=sMo Al S (XN-X 1) +Y L

GUTNG

sex¢  LEGMENT 1S VekTICLE SO JUST ADD/SUBTRACT 5 FRGM X
X2 =X1+%,
Yy'=v]
Xls=X1-Y,
Yirzy ]

—m—




(@]

ooo o

fe AN

c

FEEE SLOPL LS we My STORES IN AN INTesbR ARPAY, SU AblulMicer Lvlcolr

==t ERUNCATTON Y MULTIPLYING THE PLRPENOICULAR gY 22

BEREE ficF by WL MARD TAL SLCPE A5 LARGL AS PUSSIBLE FU? InNTouct darus
EMBAL=32000.

*¥  [F PATH IS GlLING Tiv A OCWive SENECTIJIG WE HAVE THE L EFT PALALLEL
#%  LINC PRECEED THE RIGHT IN THE CUNITRUCTION LF THE CUdTaus
SHIFT=0
IFLYLeLToY2)SHIFT=3

¥%x%  STOGRE THE LINES (PARALLeLS) IN THe MUF SCRATCH AREA
® RS IN S AUFD CELLSy WHEPE THE 3RD WCRO 1S SLOPE ANO THE Fly ST
=% Twu WURUS A%c¢ THE (OGkvoe ub THL PRECEEDINS PARAGLLEL Al) 1A-
FEXE 4T ANG 5Tr AFE THE scTURN PARALLEL CF THL CUNTUUR.
MOF{SKRPTR+SHIFT)=xXN
MOF{SKRPTR+SHIFT+L)=YN
MOF( SKRPTR+2}=32000
IF(RMBARKJNE S IMUF{3KRPTR* 2} =(-22,/RMBAK)
MIF{SKRPTR-SHIFT +3) =XP
MOFLSKKPTR=-SHIFT+4) =Y?

SKRPTR=SKRPTK+5
FLPTR=FLPTR+Z
FFFLP TR LT LMOFR(TPTR)Y-2)IGUTO2

FLPIR=MOF(TPIR )+ T
SKREND=SKRPTR-5
SKRPTR=MDF ( 3)

ASSIGN &8 Tu LOLY

#x%%  PETRIEVE THE PARAMe INFC. OF THE PRLCEEDING PARALL=LS
FM1=FLOAT (MDF [ SKRPTR+2})/32,
FM2=FL JAT {MDF{SKRPTR+T})/32.
KL =MUF [{SKRPTR)
Yi=moF (SKROTE+1)
X2=MDF (SKRPTR+5)
Y2=MDEISKYRTRYO)

SKRPTR=SKRPTK+5
IF (SKFEPTF dEQ.SKREHJIASSIGN 9 TC LLuP
LLTLZ

ASSIOGN 10 TU LCUP

**x%k% RETRIEVE THE INFO. ON THE ENDPOINT OF THE SIMPLE PATH SET
X1=xX2
Yl=Y?2
RM1=RM2
HM2=={Le/RML)
X2=MDF{MOF(TPTRI)-2)}
Y2=Mut (MDF(TPTR)-1)

SKhPTE=5KRPTK+ S
GOTEL2

A== G PR T, e R PGP A——— S —— i s = o



RN
)

AL=ASH{SKrPTF=2)
Y1=A0F ( SKePTF~=1)
ASSIGiN 11 TU Liue
6GuTN12

*28%  AFTRIEVE ThHE PA<AM. INFu. JUN THE <LTURN PARALLELS

WAL=k LCAT(MDF{SKREPTR=-3))/32,.
RM2=FLOCAT (MDF{SnkPTR~8))/32.
X1=MDF ( SKRPTR=2)
Y1=MOF { SKFPTR-1)
XZ2=MOF ( 3KRPTR-T)
Y2 =MOF [ SKRPTF=6)

SKhP Th=3KkPTRTS
IF {SKKPTR.EQ.MUF(3)+5)ASSICN 15 T0 LOOUP

C *%xxx FIND THE INTEKRSECTIUW PCINT OF AUJACENT PARALLES

(L  FxEE

eay IF THEIR SLiPE3 AKE FQUAL, SELECT AND ENDOPOINT AS An INToxoclilon

ooy
(K%

15

IF(rMlacle"M2I5LTUL S

R3l=Y1l-RM]1xX1

RB2=Y2 -FM2%X2

X2 ArB2-rn 1) /{rML-£M2)
Y=RM]&X+RB1

SUTule

®&xk%x  STUFE THe “Mui W ITH Tot TERPAIN CUNTUUR ENDPUINTS

MUE(HLPTR)=X
MOFIFLPTR+1)=Y

FLPTR=FLPIR+2
GuTL LCUV'(BI‘J’].U'].IQ].S)

SRRPTR=SKRPTR-5
MOF(FLPTR)=MDF (SKRPTR+3}
MDFIFLPTR+1)=MDF ( SKKPTR+4)
MOF{FLPTR#+2)=MUF(SKRPTR)
MOF{FLPTA+3)=MUF(SKRPTR+1)
MODF(FLPTIW+4)=MCr (MUOF(TPTR)+T)
MOF(FLPTR+5)=MOF(MDF(TPTR) ¢8)
HLPTR=FLPTR+6

WEUPTR=MUFI{TPTR)
MOF(WKOPTR)=FLPTE

CALL GEOF(MOF(TPTR+2))

CALL DRWSGS(MDF(WRDPTR+2} 4 FOF(WRDPTR+T) ;MUF(WRDPTR)-WRDPTR-T)

KFTUKN
END




"

FUNCTION TGCTUXeY9X1eY19X2+Y2)

£ FETURNS BINARY CUD: INDICATING AHICH LF NINE AREAS THL PUinNT

¢ {XoY) I> LUCATLY PELATIVE 1€ A SPeCiFle0 RECTANGLE
C Xe¥Y H PUINT OF INTcREST

C Xl,v1l @ LOWER LEFT CORNER GF RECTANGLE

c X2:Y2 ¢ UPPER RIGHT CLRNER CF RECTANGLE

ITHTELLY XeYoXl oYl gX2:eY2
[GCT=u ‘

IF (XeLTeXl) IGCT=IULT+1
IF (XeGTaX2) ICGLT=ICCT+2
IF (YalT.Y1) IGCT=TIULCTH+4
Te (YeuV,¥Z) ICLT=I0CT+3
RETURN

FND




. -
%% FUNCTIUN ACTLEN(ICCDE)
%k INPUT: ACTION oIT COOE ICOOE
kEE QUTPUT : RETURNS NUMBER OF EITS SET PLUS ONEy leEey
e THE ALTIUN RECCXD LENSTH
TITLe ACTLZN
NAME ACTLEN
EXT $SE
ACTLEN ENTK
caLL $SE
UATA L
1CCIE oSS 1
LoAE ICCow
T2X
TZ8
LOOP X AN I8R
LRLA 1
I XKk
SRE SXTN, TeireDd
J MP Loop
IBr
T8a
¥ ETU¥* ACTLLN
SXTN JATA 16
[-R 1Bk
£ND
| [
»

> S




¥
SUBRUUTINE EVTINT
C-— AT FIRST PASS SET MOF(4) TL THE BEGINNING OF THE EVENT
C-=- FILE, SET MDF(MDF(4)}) TO THE START OF THE FIRST EVENT
«
;
'
T = R T i
W : . -




--F

CUMMCH/MOFTLE/MCET 3000 ) oMOFMAA
IF (MDF (<) o NEJO)RETURN
MOFL4)=MDF(3)

MDF(3)=MDF(4)+3
MOFIMDFL4))=MDF(4)+3
MOF(MDF(4)+]1)=u
WEIMOF(4)+2)=0

FETURN

END




SUBRUUTINE MDFIL(ICCDE)
COMMON/MUFILE/MUF(3000) +MOFMAX
CUMMUN/FILES/ZFLILNUM,FCB(13)
COMMUNZENTONT/UNTENT o R CRENT
CUMMCN/ PPCLLM/ TLME

[APLICIT INTFGEE (A=)
DIMENSTION OUMAYLS5)

C KEADS FRUM UR WRITES T DISK STGRAGE 0OF WORKING FILES
[Cuue 3 I/ Cice

L READ
2 WRITE

[aEale]l

CALL VSCPEN(12,18,F(CB,0)
FCeta)=(ribLinum=-1)*60u+]
CUMMY (L) =UNTERT
DUMMY (2 )=TIME

6C T8 (104+20),1C0U0C

bis READ (18 )DUMMY 4 M[3F
v, TO 20

W ITE (L)Y UUMAY 0k
COUNTINUE

vy Ny
Q -

CALL vsCLCS(18,0)
UMTENT=0UMMY (1)
TIME=0uMMYL(2)

o TURDN

END

‘\;;;“fjﬂai— — R P

[




SUBKOUTINE MODFSHF(TGTAL,START)
CUMMON/UINEC/RCDSIZ

COMMON/MOF ILE/MUF(3000) oMU FMAX
IMPLICITY INTEGUF (A=2)

Loo#xx%x SHIFTS MukF To C9FATE UR ukLETE 3PALE,

JSES

PRAIPRLEY SJo udliiic

C  **x%x  UPDATES ALL #DF PSINTERS EFFECTED BY THE SHIFT

AP S PET—— ——— — r—— p——— ———




c
C

1o

20

UNIT3S=i400 ¢ 2)
FRIcND=MOF(UNLTO+2)
LNEMY=MOF(UNITS+3)
FUCNT=MOF (UNITS)
EUCNT=MDF(uUNIT>+1)
UCOUNT =t UCNT+cJU T
SKEPTR=MIF{ 3)
EVIPTI==MUr(4)

¥rxz  FIND THE ScCTICN NF THE MOF THAT THE SHIFT &ILL CCCUR
&% AND UPUATE Tl APPROUPRIATE PUINTERS

it (STAPT.‘-JTQU“I" S)GLT':].)'
rOF(2)=MuE(2)+TUTAL

TFISTARTGT .FRIENDIGOTC 20
If (FUCNT.EC.uU) GUL TO 20
WIFLUNTTS#2)=A0F(UHITITS+# 21+ TLTAL

LF(START LT blEsYIGATC 30
IF (EUCNTLJEQ.L) Gu TO 3%
MOF(UNITS+3)=MUF(UNITS+2)+TUTAL

IF (UCLUNTeEQew} vl TC 38

UL 25 I31,UlUuNT
PISPTR=FILCNGO#I*2C0S1 -1
TF(STARTGTSMDFIPTRPTR)IGLTU3S
MOF (PTFPTR)=MDF{PTRPTR)+TUTAL

CUNTINUE

LE (START o GT o SKPTR)IGUT G40
MIEL3)=MOF(3)+ TUTAL

1F (START.GTL.EVIPTR) GC TOQ 50
MOF(EVTIPTR)=MDF(EVTPTR)+TOTAL
MOF(4)=MOF(4)+TUTAL

CALL rIPPLE(TCTALy START sMUF 4 MOf MAKX]

RETURN
EnD

-
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SUBRUUTINE RIPPLEUITOTAL,I STAKT,ARKAY 4 LENGTH)
IMPLICIT INTEGER(A-Z)
ODIMENSICN ARPRAY(1)

k%% SHIFTS PUFTICNS QF AWAY JP Lk ULWN T PACK TIGHTEK of Abioe
CrEATICON GF £XT-A 5PACE

ITOTAL: TOTAL NUMBER CGF WURDS TO SHIFT

CITOTALYO SHIFT DOOWN)
(ITETALL) SHIFT uP )




o
&

Lo OEFRR L5TAT: PUSITICN v ARRAY To SkuvlnN SHIFT
r (50IFT CONTINULEY TC END LF FILE)

IF (I TuTAL) 30s004l0

oy

o LET Liwan

L. IPTe=LENGTH=110TAL
IDIFF=1PTP-1STAxT+]
IFLIDIFE JLE. C) GU TO S50

Ui 20 l=lslulbr
ArFAYUI2Te 4l TOTAL)=ARFAY(TFTRI
IPTF=IPTR-L

24 CUNT INUE

Gt TC 60

SHIFT uLP
IF(ISTART olLEs IABSUITGTAL)Y G TS 5y
IPTR=] START
IDIFF=LENGTH-ISTART+1

A

Ul 40 I=1,101FF
ARRAY(UIPTR+ITO TAL)=ARRAY(IPTR)
IPTF=IPTR+1

40 CONTINUFE

GU TL 60
C FErrl{n IN PARAMeTERS CAUSE SHLFT TO BE [MPISSIBLE

50 CALL GHLT
WRITE(L,1O0C)ITLTALWISTART LENGTH

1000 FORMAT('BAD FILE SHIFT: TCTAL="¢15,"START=",15, FILE LENGTH=',415)
ZALL GSTT(usu)

9C “ETURN
END




i |

SUBPCUT It SwPSUMLIARY s JARYSNWRDS)
Lok ®k SEAPS A ScT OF DATA wiITH ANCTHER SET

LIMENSIIN TARY(1),JARY(1)

Ud 1GC I=)givnwus

JT=1AkY(])
TARY (1 )=JARYL])
1o JARY(1)=JT
Fe TURN
END
;
i
)
- - R R T T T T T T
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OO0

ke

C

lu

-

Sut=i Ul iN-

Mive JTLTRNT Ll hNTe OBV IR, Y)

TRIS FLUTINE 2°PLSITIJUNS A GIVEN LOTITYYS REFERENCE

O BT LelAatleo 4
ENTLTY SHULD L
FebeR el PLENT

THE PCINT CF

Tkt

ELEARNTS 1 ANL 2
YcFE b

rreaAllve TO THIL

REPUSITION wlLL £t DEFINED B8Y THE LUOCATION

CF THE INOICATED UEVICE AND I, FETURNED IN THE VARIAtLLS
IX AN TY
IbENT1 ¢ THe Nusdtoe® Lr THe ELTITY oelvwe
CrrekEnNCel BifFIdet CALLING 4dVCNT
TENT2 3 THE WUMBER UF THE ENTITY THAT
WILL Bt REPLSITIONED
[ulv @ THE LEVILE TL BE INTEFRUOATL
+1 T ACKBALL
0 JOYSTICK
-1 LIGHTPEN
1Ko lY & THE SCREEN CLURIINATes AT wHICH
THE FLPISETIUNLING UGLLUKS
MIN=0
MAXK=lu23
CALL LenTlIERT2)
Lall LSTTlult)

TFLIDEV) 10,420,420

LIGHTPEN FOCUTINE NUT WLFrKINGe o0

1A=50C
Yy=5uc
MARG [N=0
Ou TU 40
JTYOTICe “udT e
LaLl
MARG I N=500
GU 10 40
TralKEALL ~Gul It
Cakt
IX=1Xx/4
ly=1v/4
MARGLIN=50C

catlJtals

Lot vETUEv e laslY)

SUIVUICEV . iX, 1Y)

SUFEEN Culr JINATES ANU

HREPUSTITIUN ENTITY




e A e et e e

A AP T,

R A T

IFCIX iT. PIND [£=4IN
IFCIA coTe MAL) [XA=MAX
IF(SY oLTe MIn) JY=MIN
FrliY «2Tae *24) [r=4482
CALL S LTl e lLe l)
CALL ST LT Ze it iteli])
JFEIENTL «MFe Sb CALL GENTUIENTLI)
“ETU*N

FNO

T AT e




SUBRCUTINE SETPNTUIENT+IDEVeIXelYsIKEY)

C UESIGNATES A POINT OGN THE SCREEN BY USING THE CURSOR

C TENT 2 ENTITY LAST REFERENCED BEFURE THE CALL
C IDEV DEVICE TO BE INTERRGGATED
C +1 TRACKEBALL
C Q0 JOYSTICK
v -1 LIGETPLN
C IXelYe CUJRDINATES CF ACCEPTED POSITICN
C I1KEY 3 FUNCTICN KEY TU SIGNIFY ACCEPT (0-31)
DIMENSTULN KEYRCW(+)
{LUESE=1
IRTh=4~IKEY/B
DO 10 I=1,4
KEYRUW(T)=0
IF(D FUs TROW) KEYRUW{TI)=2#%( [KEY-8%(4-1))
lu CUNT INUE

CALL LAMPSIKEYROW{1) +KEYRUW(2) yKEYRONI3),KEYROW(4))
CALL GSTT{0,0)
CALL GECN(ICURSR)

C LCCATE DESIKES PUINT

20 CALL MOVENTU(LENT.ICURSR,IDEVyIXy1Y)
CALL CKINTIKEY])
IFIKEY JNE. IKEY) GO TO 20
CALL GECF{ILURSH)

FETURN
ENU
p
)
W ap— B e

—_ A -



SUBKUUTINE SeLECT(IPTICN,CHGICE)
COMMON/ RRANCH/ DR TURN

IMPLICLT INTEGex (A-CyE-Z)
LOG1CAL DRTURN

URTURN=,.FALSE.

¥ ¥
* ks
L2 3 2]
L X 3 2]

|
o e

*huE
T k%

~

1 W R

RUUT Eivk ENABLES USER TO SELECY UNE IF A LIST OF GPTIuNd.
UPTIUNS ARE UISPLAYED IN Xiw UN THE LEFT SIDE OF THE SC-tk.
USER MANTPULATES A PCINTING CUKRSCR THAT PRECEEDS THE wrEin
CHARACTERS GF THE PCINTEO-AT CPTIUN.

UPTION NUMBER CF MEM3ERS IN LIST
CHUICE RELATIVE PUSITIUON IN LIST UF CHOSEN JPTIuii

TurN UN THE LISY

CALL ONSEL

[ Fxk%

k¥x%x

(@]

¢ e e g

€ kxxk

C  *%x¥x

C &k

C *xex

[

La"i:/;iz;ﬂ/!'r-zﬁuc'dr."'ﬂ.“!‘-'-"‘ﬂ-'-."."h-u—-.-.‘-lé-l-f--.-L-f-—f.

LIGHT THE ACCEPT AND REJECT KEYS

CALL LAMPSUE4 Uiy 3)
PUINTER SINC®* IS O AND POINTS TO THE FIRST OPTION IN The LIST

INC=D

PUSITION THe CURSUR PUINTER

CALL GENTLL)

CALL GPUT(1,100,-399,0)
CALL GPUTILZ 41104557401
CALL GEOCNI(L1)

CULGR THE FIRST ITEM IN THE LIST GREEN

CALL GENT(1001)
CALL GPUT(4,140,5,1)
CALL GPUT(4y14C,641)

PULL THE FUNC. KEYBOARD FUR AN ACCEPT/REJECT

1 CALL CKINTU(KEY)

HAS THERE BEEN A REJECT

IF {IKEV.NE.O)GOTO2

INC=INC+]
IF CINC.EQeUPTIUN)INC=0
Y=957=-INC*50

COLOR LAST ITEM RED AGAIN

| CALL GPUT14,140,5¢9)
! ' CALL GPUT(4,1404640)

R



C

3

*%%%  REPCSITICN CUrRSUR

CALL GENT(1)
CALL GPUT(2,110,Y,3)

*¥%x*¥%x CULOR NEW ITEM GREEN

CALL GENT(1ud1l+INC)
CALL GPUT(4,4140,5,1)
CALL GPUT(4,4140,5641)

GUTOL

xrEE MAS THERE BEeN AN ACCEPT

1F (KEYJNE. 1)GOTO3

*%%% BEFUGRE RETURNING MAKE CHUSEN ITEM RED AGAIN

CALL GPUT(4el4ai;y5e3)
LALL GPUT(4414C 69 2)

CHUICE=INC+1

xx¥x  TURN UFF THE LIST

CALL (FFSEL

**¥%x  FILL THE LIST WITH BLANKS

Call BLKSEL

CALL GEUFLL)

CALL LAMPS(0,040,0)

LETURN

k&% HAS USER HIT RETURN

IF(KEY,NEL30)IGCTOG

CALL GPUT(44140,45,40)
CALL G6PUTL4,4140+64)

CALL OFFSEL
CALL BLKSEL
CALL GECFl1)
CALL LAMPS{0+040,0)

DRTURN=4TRUE.

RE TURN

GuTUl
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f

SUBRUUTINE SELFILI(FILIC)
COMMON/FILES/FILNUM,FCBIL3)
COMMON/BRANCH/DRTURN
IMPLICIT INTEGLR (A-CosE-Z)
LUGI CAL DRTURN

C  *%%x ALLOWS USER TG SELECT A SCENARIO FILE FOR INPUT/QUTPUT (ulSK)

1000

1602

1003

1.0

CALL GHLT

CALL GSCHUL000 46)

ARITEL 15, 1U00)

FORMAT (*SELECT A SCENARIJ FILEY)
CALL GSCH(1001,6) !
WRITE(L15,1001)
FURMAT('SCENARLG FILE CNE')

CALL GSCH{1002,0)
WRITE(15+1002)
FGRMAT (*SCENARIC FILE TwWO')

CALL oSCH(1003,0)
WRITE( 159 1003)
FORMAT (*SCENARIU FILE THREE')

CALL GSCH{1004,6)
WEITE(15¢10C4)
FURMATUYSCENAKIES FILE FOURM)

CALL GSTT{0,0)

C **xx SUBROUTINE ALLOWS USER TO SELECT OESIRED FILE

CALL SELECT(4,FILNUM)

ITF{OKTURN)RETURN

C *%%* SUBROUTINE DOES THE REQUIREOD INPUT/OUTPUT

CALL GHLT
CALL MOFIO(FILIG)
CALL 6STT{u,u)

RE TURN
END




SUBROUTINE SELMVIITYPE)
CUMMGN/CLUSTR/UNTPTRIEL02) sCLTYPE o XZERU Y ZERD ¢ XREF 9 YREF y UNT CNT
[MPLICIT INTEGER(A-Z)




C  *xxx  RUCUTINE ALLUw> JSEF Tu SCLECT A TYPE UF MOVEMENT
CPTNUM=5
CALL GHLY

CALL GHCHIL100i1435)
WEATELL15+1035)
1635 FORMAT('UNIT MCVEMENT?')

CALL GSCH{(1000,46)
WRITEL1S,y100H)
1400  FURMAT('SEL LT MUVEMENT TYFL')

CALL GSCH(1001,¢)
WRITE(L5,1001)
1001 FORMAT('SINGLE UNIT")

CALL 6SCH(1002,446)
W ITECL15410022)
1102 FORMAT('DIRECTIUN-OEPENDENT*)

CALL GSCH(100346)
WwRITE{15,1002)
1u03  FURMAT('FIXEU-PLINT-DEPENDENTY)

CALL GSCHULID04,06)
WEITE( 1591004}
1004 FORMATU'COLUMN?')

CALL GSCHIU100540)
aRITE(15,1005)
1005 FORMAT(®*LEAPFROGY)

CALL GSCH(10Q07,46)
WRITE(1541007)
LOu7 FURMAT('SELECT FRETURN WHEN DONE?)

IFICLTYPELEQ.0)GOTOLY
OPTNUM=6
CALL GSCH(1006+6)
WhITE{LS5+1006)
1006 FURMAT (*PREVILUS DEFINED CLUSTEE?®)

10 CALL GSTT(0,0)

C *%%k%x ALLOWS USER TO SELECT ITEM FROM ABOVE LIST
CALL SELECT(OPTNUM,TYPE)

RE TURN
END

-— - L e M . ARG ORI S e VO S——— ——— — —

Fe




SUBRGUTINE SELNUJLENTL JENT 2, Ly CHUICE 9 XsY )
CUMMUN/BRANCH/ZORTURN

IMPLICIT INTEGZR (A-C,E~L)

LUGI CAL DRTUERN

DRTURN=.FALSE.

(@]

[PTILN=2
C *&*%x TUKRKN ULN THE LIST

CALL PTHMSSH
CAall uNSEL
C *%x¥x  LIGHT THE ACCEPT AND REJECT KEYS
CALL LAMPS(64,5,0,0,3)
L o##sx PUINTER INC IS & ANU PUIANTS TO FIRST OPTICGN IN THZ
INC=0
C *=x*%x PCSITIUN THE CURSOR POINTER
CALL GENnNT(1)
CALL GPUTI(1,9100+-399+0)
CALL GPUT(24110¢957,0)
CALL GFEON(1)
%%%a CLLOF THE FIFST ITEM IN T4 LIST GREEN
CALL GENT(ludl)
CALL GPUT(4+¢140+591)
CALL GPUT(44140+6,1)
{  %k%x%¥x  PLLL THE FUNCTIUN KFY3UAKJD FUR AN ACCEPT/REJECT
4 CALL CKINTU(KEY)
CALL MOVENTUIENTL.ENT241eXsY)
CALL GPUT(EL+S53eXeY)
C x#+=r HAS THEFE BEEN A REJECT
IF(KLYNELODIGUTUZ
INC=INC+]
IF(INC.EQ.OPTICN)INC=0
¥Y=95T7=INC*50
C &%2% CULOFR LAST ITFM RED AGAIN
CALL GENT(1001)
IF(INC.EQ.O)CALL GENT(1002)

CALL GPUT(4,5140+590)
CALL GPUT(491400640)

#xk¥ ALLOWS JSth 10O oRAw THE PATI. Gt A UNIT  USING *WAILTS!

Li

<
-

Ay

ST

tAoVLS!

"N B ST T G T T T T . - - — -




kxx%  REPUSTION CURSUX

CALL GENT{(1)
CALL GPUT(Z4LLCsY+a)

**xk&  (LLULR NEw ITEM GREEN
CALL SENT(1UOL1+INC)
CALL GPUT(44+14045,1)
CALL GPUT(4¢14046:1)
GLTU1

rxxx HAS THERE LEEN AN ACCEPT
TF (KEYSNESLIGUTUZ

kkkx  RBEFUKE RETURNING MAKE CHOSEN ITEM RED AGAIN
CALL GENTEL001+INC)
Catl GPUT(asl+ue5,0)
CALL GPUT{4,1404+6+0)
CHOICE=INC+Y

*%x%x  JURN LFF THE LIST
CALL UFFSEL

*evx  ILL THE LIST w!TH BLANKS
CALL BLKSEL
CALL GEOF(1)
CALL LAMPS( 0904040}
RE TURN

*%%k HAS USER HIT RETURN
IF(KEYNE.30)GOTGA
CALL GENT(1u0Ll+INC)
CALL GPUT(4,140L9540)
CALL GPUT(4414056+0)
CALL OFFSEL
CALL BLKSEL
CALL GEGF(1)
CALL LAMPS(JsU 90,01
DR TURN= o TRUE«

FETURN

cogmegurgn—gmerr ety — e M B A it ey




o
4 GOTLL
END
i -
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SUBKUUTINE St LNUMINUMBER)
CUMMUN/ BRANCH/ URTURN
IMPLICLIT INTEGER (A-C,E-Z)
LIGICAL ORTUKRMN

*x2&x ROUTINE AbLuad USER TU CounSTRUCT A NUMERAL JSETWEEN o
*%%%  USING THE FUNCTIUON KEYBUARC IN A CALCULATOR PAD TYPE
L2323 (CALCULATOR TYPE PAD A1 RIGHT S1DE OF KEY3OARD)

CFTURN=FALSE,

CALL onwSEL
CALL GSCHU1UGU,35)

NUMBER=0
SuM=¢
PLACe=10090

CALL GHLT
WRITE(15+100G I NUMBER
CALL GSTT(Se )

CALL LAMPS{TLle747,1)
CALL CKINT{KEY)

TFUPLACE .NF)HLTO2
GUToe

IFlenNuTa(KeYal e lite ANU e KEY e e 5) ’\;UTD3
LIGIT=11-KEY
vUTOY

IF (e T o lKEY el Lo lBa AN oKCY G2 16} 0UTUS
il T=22~-KLY
GoTLS

I CaNOTo (KEYeLEL26 4 ANUSKEY .GE024))G0T05
DIGIT=2Z-KEY
6GOTO9

TRIREY JNEL2)GLIC 0
0tG6li=0
GLTU9

THIKEY NELLVGETOT
CaLi UFFSEL

'i‘“ AR
DY — 7

Ao 9399
FurMAaT




CALL BLKSEL
CALL LAMPS{Osau,9)
~ETURN

7 IF(KEY<NELDIGLTUS
Garoln

w

IF (KLY e NE& Z2U)ULTULL

UPTUKN= 4 TRUE

CALL CFFSEL

CALL BLKSEL

CALL LAMPS(04+04040)

RETURN

i SUM=SUM+DIGIT*PLACL
NUMBER=SUM/PLACE
CALL GHLT
WEITE(1S,1000)NWUMBER
CALL GSTT{0,0)
PLACE=PLACE/ 1Y

TF(PLACEL.EQeO)CALL LAMPS(0,0,093)

GuTLl

1000 FUFMATLLIS)

‘ END

‘ﬂn{;zipe?qy~——~r-——-—-—-——n-v~-‘uqnu-ﬂu—f
e Y



c

SUBRUUTINE SELPOSIPOSTUR)
IMPLICIT INTEGER (A-2)

¥xE% ALLUnS USER TC SELECT A UNIT CuMBAT POSTURE
CALL GHLT

CALL GSCH(1000,6)
WRITE(15,1000)

LuO: FORMATU'SELECT A CUMBAT PUSTUKL')

CALL oSCH(100L 061
WRITE(15,1901)

1001 FCRMAT("DEFENSIVE?Y)

CaLL GSCHU1VOZ,0)
WRITE(15,10G02)

Lov2  FURMAT{*CFFRENSIVEY)

-
%

CALL GSTT(0,0)

¥Ex¥ ALLOWS Usck To SELECT TTEM [N ABGVE LIST
CALL SELELLTI2,PLSTUR)

— e B e R sy B b g




——

RETURMN
ENG
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SUBRCGUTINE SELPSPIPRCNTG)
CGMMON/BRANCH/DRTURN
IMPLICIT INTEGER (A~C,E-Z)
LUGICAL DRTU®ON

C ®xx& ALLCWS USER U SELECT A PATH SPEEJ PERCENTAGE

1000

1udl

1002

1303

1604

Ny
4]
i

CODE=0
CALL GHLT

CALL GSCHYDGu )
WRITE(15,1000)
FORMAT (*SELECT A PATH SPEELC!)

CALL GSCHE1001 4,60
wRITELLS, 1901)
FLURMAT (P MAXTMUMY )

CALL GSCHE1Gu2,40)
WRITE(15,1002)
FurRMAT (P LMINALY)

CALL GSCH{1uUO3 40}
WRITE(15+1003)
FOURMAT (*PERCENTAGE MAXIMUM')

CALL GSCHUL1LU4,0)
nEITE(LS,1004)
tLGRMAT(*NGODE MACUE?T)

CALL GSTT(0,0)

#x  AalluwdS USER TU SELECT ITEM InN ABOVE LIST

CALL SELECT(4,CCuL)
I# (DR TURN) RETURN

IF (CODENE.3)GOTUS
CALL SELNUM{PRCNTG)

IF (DRTURNIGLTLU 2
IF{PFCNTG.GT10O0L)GUTO3
b TUKRN

IF(CUDE.NEL21GCT06
PRCNTG=80
RETUKN

It (CUDEW.NELLIGLTOT
PRCNTG=100
RE TURN
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' PUENTu=~-1
ke TURN
END
)
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1606

1001

102
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SUBROUTINE SELRELF(PRCIRE)
IMPLICIT INTEGER (A-1)

%%  ALUGWS USET TOU SELECT TC ORAw UR DELETE REFERENCE LIHLYS
CALL CHLT

CALL GSCH(1COU6)

WEITE(15,1000)

FUPMAT(*SELECT DESIRED PRULLEIUFEY)
CAaLl OG3CHELUUL 0)

WRITE(L15,1G01)

FORMAT {*CUNSTRUCT REFERENCE LINES?')
CALL 6SCh (1002,6)

WRITE(1541002)

FURMAT LY ERASE KebERENCE LINES®)

CALL GSTT (0,0

C »%%%  SU3IRCUTNE ALLUWS USEF TC SELECT ITEM IN ABOVE LIST

CALL SELECT(Z,yFLLDRE)

KE TUERN
END

I
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SUBROUTINE SELSID(SIDE)
IMPLICIT INTEGER{A-Z)}

€ #%xx  ,LL0UnS USER TO SELECT UNIT FORCE,

130

1001

CALL GHLTY

CALL GSCH(1000+06)
WRITE(15,1000)
FURMAT (' SelLtCT unIT FURCE' )}

CALL SSCHGLICUL.n)
WFITE(L15,1001)
FUPMATU('FRIENDLY?')

CALL uSCHI100240)
"R ITECLSy1002)

FPIENJULY GR ¢

TR R T T e
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1CG02  FLRMAT (YEINEMY ) !
|
CALL GSTTHU.0)
C  *%k%x%x SUBRUUTINE ALLOWS USER TC SELECT ITEM IN ABOVE LIST
CALL SELECT(2,51DE)
- RE TURNM
LND
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SUBRUUTINE SELSPU(PRCNTG)
CUMMUN/BKANCH/DRTURN
IMPLICIT INTEGER (A-C4E-Z)
LCulCAL ORTUFRN

C ®x2%  ALLCwS USFRF TL SELECT A UNIT SPEED PERCENTAGE
CUDE=U
CALL HHLT

CALL 6GSCHLLLLU6)
WRITE(15,1000)
1000 FOURMAT(*SELECT a UNIT SPEED?)

CALL 6SCH{1001.0)
wWEITELLDy100])
1udl  FURMAT (*1AXIMUM?)

CALL GSCH(1002461}
WRITE{15,1002)
102 FURMATOYNOMINALY)

CALL 5SCH(1003,406])
WRITE(15,1003)
1003 FORMAT(*PERCENTAGE MAXIMUM?')

LALL GSTT(D,0)
*¥x&  ALLuwS USER 1o SELECT 1TeM IN ABOVE LIST

CALL SELECT(3,CCDE)
IF(ORTUFN)RETURN

N OY

1F LLCOENEL3)GETLS
’ CALL SELNUM({PRCNTG)
[+ (URTUPNIGOTOR2
ot IF(PRCNTG.GT.100G)G0OTO3
. RE TURN

5 IF(CODEJNEL2IGCTCS
: PRUNTG=80
A RETURN




PROUNTOL=190
FETURN

END
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SUBROUTINE SELTER(TTYPE)
IMPLICIT INTEGER (A-Z)

€ *%%x  AlldwS USFi TL SELECT A TEFRAIN FOR DEFINITION

LuGe

1001

tu02

l\ “13

1004

1u05

Lu0e

1007

CALL OHLT

CALL GSCHIU1GGU,6)
WRITEL15,1000)
FURHATOCSTLFCT A TeERKAIN TyYPet)

CALL GSCrULUOL .5}
WRITE(15,1001)
FORMAT{'RCAD*)

Catl oSCHUL100240)
WRITE(L1S5,1002)
FORMAT({*FIVERY)

CALL GSCH{10UZ,6)
WRITE(15,1003}
FURMAT (*LAKE®)

CALL GSCH{100L4,6)
WRITE(151004)
FUPMAT(*CITY?)

CALL OSCH{1U3,40)
WRITE{15.1005)
FURMATO'HILL®)

CALL GSCH(100646)
WRITE( 15, 1006)
FORMAT (O EFUREST )

CALL GSCHU1301T,46)
WRITE(15,1007)
FUORMAT('RETUPN WHEN COMPLETED')

CALL GSTT{a,u)

C **=x SUBFUOUTINE ALLUWS USER Tu SELECT DESIRED TYPE

CALL SELFCT(6,.TTYPE)

RETUFN
END

T~
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SUBRLUTINE SEL TIMITIME)

COMMON/ PROBLM/ PT IME

CUMMGN/BRANCH/URTURN

COMMON/ RPLAY/INDEX INTRVL( 4) ,ENOTIM
COMRON/MDFILE/MOFL3000) MU FMAX -
IMPLICIT INTEGER (A-2)

LLCGICAL DORTURMN

*x%x  ALLOWS THE USEF. 70 SPECIFY A TIME WHICH IS LESS THAN GR
*%%% EQUAL TO THE PROBLEM TIME

CALL GHLT

CALL GSCHU1000,46)
WhITE(15,931)
FORMAT(*ENTER Ntw VALUE®)

CALL OSCH(1ULOL146)
WRITE(LS5.902)
FGPMAT(®*FOR PROBLEM TIME?)

CALL GSTT(O,0)

CALL SELNUMIHMTIM)

Ir (DKTURN) KETURN

CALL DECMIN(HMTIM,TIME)
IF(TIMELGTLENDTIMIGD TO 1

2t TURN
END
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SUBRUUTINE SELUNT(UNTPTR)
COMMUN/MDFILE/MDFU30GD0Q) 4MDFHMAX
CUMMON/UINFU/RCLSTZ
COMMON/ERANCH/ uF TURN

IdPLICTIT INTEGER(A=Cy2-2)

Lol CAL P TURN

*%x%  KOUTINE ALLUWS THE USER Tu

NTENT =4
TRECRCL=5
TeALL=1
ACCEPT=1
RTURN=3Q
UPTR=MUF(2)
UCCUNT =MD LUPTRI+AIF (UPTR+ 1)
UCNTML=UCUUINT -1
FELPTi=uPTH +4

SELECT A UNIT wiIlH THE TRACKSALL

— — —— — —————————




Catl SRELIETBCHCLY)
CcALL SELUMS
CALL oNStL

! CALL MUVENTCOUNTENT » TBURCL e TOALL o XyY}
CALL CKINTIKEY)

UNIPTw=
DLTAX1=1D5
DLTAYL=25

DU 2 J=04ULNTML

JPThk=FFLPTR+J®*nCOSIZ
JLITX=M0F(UPTR+4 )
INITY=MUE(UPTO+Y)
DELTAX=] ABS{X~-UNL 1X)
DELTAY=[ABS{Y~-UNITY)
IF(DELTAX.U1 42540 0ELTAY W GTL25)GUT U2
TFUDDLTAXRGT s OLTAXL o Ghebu LTAY oG TLOLTAYY)GOT L2
WTaxl=obLTAX
JLTAYL=0El TAaY
UNTPTR=UPTK

2 CUNTINUF

TE LUNT CT R g NEeu )L 152
CALL LPUTLE 3130434 3)

UnTeNT =0
CALL LAMP5(64,GC,040)
GUTLS

tiv TwUd= Ao LUl T PTR+] )
TFIUNTENTSEGeE NTNUM)GCT LS

CALL GPUT(3415043,0)
UN TENT=ENTNUM

CALL GENTCUNTENT)
CALL GPUT(2412%0,42,1)

+ CALL LAHPH L o4 gL 92)
IFAKEYNELACCEPTIGOTOS
CALL GPUT(32,13C,3,0)
CalL GEOUF(TBC<CL)
CALL LFESEL
Lall uLKSEL
<t TURN

5 TFAKEY JNELRTURNIGUTOL
DRTUFN=,TRUE.
CALL GPUTL 91300 200)
CALL GELFAUTECACL)
CALL JFESHL
CALL BLKSEL

) FETURN
, END
)
)
[ ]
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Lo

111l

11501

1uQ2

1004

1005

Z

C #*»xx

SUBRUUTINE SELUSP(PRCDRE)
CUMMON/PROBLM/ TIME
IMPLICIT INTEGER

ALL 1wS JUSEE

UP TNS=4

CALL GHLT

Catl oSLH{1UVUsL)
WRITE(15,1000)

FUKMAT { *SELECT A PRUCEDURE?®)

(A-2)

CALL GSCHU100G»25)
WEITELL5,1210)
FURMATCYUNILT STATE?!)

CALL 6GSCH(1001,6)
W ITE(15,10C1)
FOFMAT (*ADLD®)

CALL SSCHE1302,2)
wriTeE(LYe1002)
FURMAT('DELFTE")

Call SSCH(1003,6)
ar ITECLSe 1003}
FormAT (PRESUPELYY)

CALL GSCH11004,+6)
WRITE(15,1004)
FORMAT { * COMBAT PCSTURE'Y)

TE(T IMENELOIOUTOZ
CALL GSCHU13G5,46)
WRITE(1541005])
FORMAT {*RELUCATE"')

CPINS=5

CALL GSTT(N,yu)

WETUFM
ENU

Tu SFLECT A UNIT 3TATL

AANLPULATION PROCEDUS L

SUBRGUTINE ALLOWS USER TO SELECT ITEM IN ABOVE LIST
CALL SELECT(UGPTNS o PRCDRE)




SUBKOUT INE SELUTS(SILZE)
IMPLICIT INTEGER(A-Z)

T — —— ———
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E

L

L o#%%% ALLueS USEX Tu SELECT A UNIT S1Z2E

100U

1001

1002

11003

CALL GHLT

CallL GSCH{1ICN0,6)
WS ITECLS,1300)
FORMATUYSELECT UNIT ST Ze')

CALL 6SCH{1001,06)
WRITE(154104U1L)
FORMAT{*BRIGADE")

CALL 5SCH{1VL2,46)
WRITE(LS,1DG2)
FORMAT (" BATTAL IUN?)

CALL GS5CH(1003,40)
WRITE(15.1003)
FUFMAT( *CUMPANY )
CALL GSTT(O.,0)

CALL SELECT(3s51ZE)

Kt

TUkN
MO




SUBROUTINE SELUTT(TYPE)
IMPLICIT INTEGER (A-Z)

C  %*%xx  ALLOWS USER TO SELFCT A Uwil TYPc
CALL GHLT
CALL GSCH(1000,0)
WRFITE(15+1000)

100, FOURMAT(*SELECT ONIT TYPEY)
CALL USCHUL1001 40)
WRITE(15,10082)

1002 FURMAT(*ARTILLERY")

CALL GSCH(L1UuZ,6)
WPITE(1S5,1001)

10l FURMATLYARMOGLY)

CALL GSCH{1003,6)
WEITE(15+1003)
1uQ3 FLRMAT { " INFARNTPY )

CALL oSCHEL1NU4G,6)
WRITZ(15,1004)

“ﬁ"f;/ﬁ{ R T T e e e - WA (. M . . o O i e
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Ld06  FURMAT(*MECiHe INFANTRY®)

CALL GSCHILUVE L)
WRITE(15,1006)
1006 FURMAT{*RETURN WHEN CCUMPLETE®)

CAL
&k
2 CAL
RET
END

L G37T(0,0)

SUBRLCUTINE ALLOWS USER Tu SELECT UDESIRED TYPE Ur UNIT
L SELECT(4,TYPE)

URN

TSy Yl g, .
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1000

1001

SUBRUUTINE ADUMSG
COMMON/PROBLM/ TIME
ITMPLICIT INTEGEFR (A-2)

CALL GHLY

CALL GSCHILO0Gs0)
WRITE(15,1000)
FURMAT{'PLACE UNIT WITH TRACKbALL')

TF(T IMEakwe TIGLTICE

CALL oSGHL100L 20)

W ITE(1541001)

FOKMAT('UN SCENARIU BUUNDARY?®)

CALL GoTT(lu,e0)
<. TUSN
EfD




w . .~

1000

1001

SUBRGUT INE BPTHMG
IMPLICIT INTEGEK(A-Z)

CALL HLT

Latl GSCHULING ye)

WEkITE(15,1000)

FORMAT('UNIT IMMCBILE AT PCSITIUN')
CALL 65CHTLAGL 40)

WelTE(LSe Lual)

FURMATHCINDICATED IN PATHY )

CALL GSTT(V,0)

RETURN
EMU

—— .




SUBKUUTINE CLLMSG
IMPLICIT INTEGER (A-2)

CALL GHLT
CALL LSLH{L10QD +6)
WRITE(15,1000)
1000 FORMAT(LOCATE A CLUSTER CENTER')
CALL oSCH{lu0lee)
w? ITL(l15,1001)
Ul FORMAT{'WIITH YRACKIALL/ACCERPT KiLY')

CALL GSTT(Q.0)

FE TURN
END




-

1004

12
1335
20
1aGe

3¢

A -

SUBRUUTINE CLFMSG(CODE)
IMPLICIT INTEGER (A-2)

CALL GHLT

CALL GSCHU1UG4»0)
WRITEL15,1004)
FORMAT {TYUU MAY REJECT UNITS?)

LALL oSCn{lCubs0)

GOTe (lh,20) ’L('UVC

WkITE{L15+1005)

FURMAT(*MAXIMUM UNITS SELECTEO")
GUTO30

WRITE(15,10U0)

FLRMAT (Y )

CALL 6LSTTLSs0)

RETUFRN
END

e ——
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SUBROUTINE CNNMSG
IMPLICIT INTEGERK(A-Z)

CALL GHLd

CALL GSCHU L4 s 0)




i3

WrlTel(1%,1000)
LY FURMATOVINPUY hwoMitcr UF CONIGUKRSY)

CALL 6STT(O,0)

RETUKN
END

W.———‘-wm

| i
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L1000

1201

1004

SUBROUTINE DFTRMSICLASS)
IMPLICIT INTEGER (A-2)

CALL GHLT

GGTU (2+1)sCLASS
CALL GSCLH(U100D4+0)
WRITE(15,1000)
FLURMAT LI CONSTR ULT
CALL GSChH{iIuO1l461)
WRITE(15,1001)
FORMAT ('*THACKBALL
CALL 6STTHV,.0)
FETURN

CALL GSCH(100046)
WRITEL15,1004)
FOURMATAYCONSTKULT

CALL oSCHELN0L,0)
WeITE(L5,1001)

CALL uSCHU1U02,6)
W ITE(15.100030
FORMAT('LAST LudE
CALL G6GSTT(Os0)

ke TURN
N

CONTUCUR wlTHY)

AND ACCEPY KEY?')

PATH WITH")

SELECT RETURN')




SUBRUUTINE DSTMSG
IMPLICIT IMTEGER(A-Z)

CALL orlT

Call oSCHILIOGUC)
WRITE(15,1000)




1 e, FOORMAT YL CATO A JESTINATIONY)
Catl 6SCritluul,en)
WRITE(15,1030)

1u0l FUFMAT(*wWiTH ThHE TRACKEBALL?Y)
CALL GSTIL fe0d

=L TUriv

END




SUBROUTINE FIRCES(ISIZELITYPEWIEL)

L OrAWS A PICTURE REPRESENTING A UNIT AS DESCRIBeD
C BY Th: PARAMETER LIST

C ISTZE ¢ THE SIZE CF THE UNIT

c 1 BRIGADE

C 2 BATTALION
C 3 CUMPANY

c [Type 3 THE TYPL CF THbt uJnlTl

C 1  ARTILLERY
c 2 ARMOR

C 3  INFANTRY
G 4 MECHe INFANTRY

I=39

CALL GPUT(IELe17404Cy1)
IEL=1EL+}

CALL GPUTLiLLslue®Isl)
tEL=1EL+1

CALL GFUT(!tLsole-a%x140)
Iel=JEL+1

CALL GPUT(IEL524-2%14Q)
Iel=1EL+1

CALL OPUT(iELe DL e4%]40)
feL=T1EL+1

CaLl GPUTIIEL9YHZ2 42%140)
IcL=1EL+]1

CALL GPUTUIELs739=-2%1,-1)
IEL=]EL+1

C D2AwW CLFEECT SYMEUL
GOTUL(B0.TOy60) +ISIZE
C CUMPANY SYMBOL

60 CINT INUE
Call GPUT(IELs7Zel0)




ELl=1LL+]

CALL GPUTULIELY 5291 40)
leb=1tL+l}

CALL GPUTHIEL, 724-2%[,0)
IEL=TEL+]

GU TO 100

pAlTAaL luN SYMACL

79 CONTINUE
CALL GPUTU(IFLyTus=341)
ItL=1EL+]
CALL GPUTULELY 5291 4:1)
[ib=ibL+})
CALL GPUT{IcLe Tusbe-1)
lIeL=1EL+1
CALL GPUTILIEL524+14+0)
Iel=1EL+]
CALL GPUTUICLyThy-2e-2%1])
lit=1lelL+1l
ouv 1O luve

3RIGADE SYMBCL

G LunT INuE
CALL oPUT{leELy Toe=54141)
1LL=1EL+]
CALL GPUT(IELs175041s1)
IEL=1EL+]
CALL GPUTU(IEL,»SO+1HX,0)
ItL=1lcL+l
Calt vPUTUIELs1740401501)
Iet=1lbL+1
CALL GPUTLIELs709=9,-1-1)
IEL=1EL+1

L CONTINUE
GO T (LlUe12991200130)01TYVPE

AR TILLERY SYMBGL

110 CUNTINUE
CALL GPUTUIELsTue=649-12}
Tel=1EL+1
CALL owPUT(ILLol75J914i)
JIEL=1EL+1
CALL GPUT(TILLsS0s1H*,0)
lel=1EL+1
CALL GPUTUILL91740,0,41)
fel=1€L+1
CALL LPUTHIEL . TL=-8412)
lEL=TEL+L
60 TU 1000

AFMUFED SYBGL




12¢ CUNTINUG
CALL GPUT LIFL70s120-9)
Tel=1cl +]
CALL GPUT(IEL,iT544201)
IEL=]EL+]
CALL GPUT(IEL»SU#1HI,0)
fel=1EL+1
Call GPUTUIELy Ll Tauyuel)
Iel=1ul+i
CALL GPUT(ICLs7D-13413)
[SL=1EL+1
Gy TO 1600

L INFANTRY SYMBUL

130 CUNTINUE
CALL GPUTI(IELs12041,42)
lel=1EL+]
CALL GPUTCIELeSuwe*1y1)
fcL=1tlL+]
CALL GPUT(IFLs I19-%%1,0)
lEL=1EL+L
CALL GPUT(IELe52+4%],-2%])
[EL=1EL+]) '
CALL GPUTHIELy 7le-%[s0)
fét=itL+1
CALL GPUTUIELe S e2%1,1)
IEL=1EL+1
CALL GPUT(IEL+130,1,0)
IEL=TEL+]
Ir (1TYPL.ECR) GUL TO 1000

(]

MECHS INFANTRY SYABGL

CALL GPUT({IELs 709=54~1-15)
IEL=T1EL+!

CALL GPUTLLEL 1 T7T5Cy1,1)
IEL=1EL+]

CALL GPUTILIFELYIe1HM,0)
IeL=TEL+}

CALL GPUT(IEL»1740,0,1)
IeL=1€L+]

CALL GPUT(ILLs 7D9~9F41+15)
Tet=TEL+1

1000 CUNTINUE
RETURN
END
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SUBROUTINE LOUMSG
IMPLICIT INTEGEF (A-Z)

CALL OHLY




1304

CALL LSCHLELOO4 4b)
WEITELLS,1004)
FGRMAT(*SELECT LEAD UNITY)

CALL GSTTi{us)

Fe TURN
EnD
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SUBROGUTINE MBTBL

IMPLICIT INVEGER {(A-Z)

REAL ROUND

DIMENSIUN ULNTNUM(4) s SPEED( 704}

CATA SPEFOD/ 09l 0=5069=14415,=-25,0919~59599~14,15,-25,
+ \)gU"lv1“2'3"‘4;0'1.‘5,6!‘14,1.5'-25,
DATA ENTNUM/ 23024230449 2305,2306/7

DUl I=144

CALL OGBEGUENTNUM(I) 1000,1000)
CALL CEOFLENTNUMIT))

CALL COLORL(2)

LaLt U?UT(BQI\‘;‘Qyi.)vU)

CALL GOHACCNTNUMIT ) 9690929 23)

CALL GHLT
WUTU(10920930935),1

1a wlTE(1S2130)

1.0 FURMAT(Y ARTILLERY MCBILITY?')
GUTN&O

] WEITEC(L15+200)

NETY) FORMAT (! ARMUR AUBILTITYY)
Gu 40

30 WRITE(15,300)

300 FURMAT(?® INFANTRY MCBILITY')
GUL TD 40U

35 WEETLLLSy350)

350 FLRMAT (Y MECH, INFANTRY MUBILITY')

49 CONTINUE
CALL GSTT(0,.,0)

CALL GPUT(3541049-583+0)
CALL GPUT(3€641144-301,1)

¢ -~y




£ 3

500

[<39RV]

800

Bul

CALL LCOHACENTNUALT ) 9379091 940)

CALL GHLT
WRITE(L54500)
FURMAT(?

CALL GSTT(D,u)

CALL GPUT(T7841C4%e-56Uyu)
CALL GPUTHTSy1lav=20,d)

CALL GCHATENTNUM(I) 4804001 4490)

Catl GHLY
WELTELLS, 600)
FCRMAT (Y
CALL GSTY({0,0)

VeslLU=-G0 Siu-ou

L=

EL=121

Dl Tu J=le3
CALL GPUT(EL,100,1000,0)
EL=EL+1
CALL GPUT(EL10444%,0)
cl=EL+]
CALL GPUT(EL s 110G eS40-J%53,40)
Cl=¢L+1
CALL FORCLS(4-Js14EL)
IF (I1.EQ.1) GO TO 75

CONT INUL

Cond INUE
Uty 60 J=143
CALL GPUTIEL+100,1009,0)
EL=EL+1
CALL GPUTH{EL»1:34930,0)
=L +]
CALL GPUT(EL 21109933 -d%50,0)
EL=EL+]
CALL GUHA{ENTNUMUI) o EL1Q91,40)

CALL GHLT
WEITE(LS5 9300 (SPEFEDIK L) 4K=1s7)

FORMAT(TXe1294X9213y 2X921343X4213)

CALL GSTT{0,+0)
LL=FL+41

DU dul K=1¢7
ROUND=0.5

IF (SPEED(K¢1)eLT.0)} ROUND=-0.5

SPEED RANGES (KPH)')

sGt)

SPEED(Ks I )=IFIX{ FLOAT(SPEED (K1) )% .80+RUUND)

CUNT INUE




IF (letlald U TU 89
3. CONT INUC
85 CONTINUE
i LUNT INUL
fETUSH
END
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SUBROUTINE MESAGELI)
COMMON/DISPLZIUPLL4900) o IERR

CALL GHLT

CALL GSCHI1U0u #32)
IF{LebQet IWRTTFLL3,10u0)
IF(I «EQ LI WFRITE(15,2000)
CALL GSCHIU1001,0)
WRITE(15,1001)

CALL o3CH1002 ,4)
ninITE(1D4 15022)

CALL GSLhll0uZ ¢n)
WRITE(154100C3)

CALL GSCHU1004,56)
IFU1«EQ.OIWRITELL15,1004)
IFCLeEQeLIWRITE(LSy 20341}
CALL GSCHELOUS5,0)
WITEe{15+,1005)

1000 FURMAT(*NOTE')
2000 FURMAT('WARNING')
1001 FORMAT('CURRENT REPLAY HAS')
10N2  FURMATU'NCT ESTABLISHED')
1063 FURAAT(YEVENTS GLCLUPRINGY)
2004 FatytAT( AT THIS PROBLENM?®)
1004 FURMAT(*BEYOND THIS PROUBLEM')
1005 FURMAT(*TIME?)

CALL UNSEL

CALL 6STTL(O4+0)

oFE TUKN

END

be omms




SUBRODUTINE ONSEL
IMPLICIT INTEGER (A-Z)

C  %%xx¥ TJuUkN3 LM (HA-ACTER AREAS AT THE LCGFT SIOE OF THe SCREEN

DL L ENTITY=1udel01C
CALL GEGNUENTITY)
i CONTEINUE




L Turh
END




1

& ¥l

SUBRGUTINE  UFFSEL
IMPLICIT INTEGER (A-2)

= Tur W& UFF CHARACTER AREAS U THE LEFT SIDE Ut THi SCrE-=n
30 1 ENTITY=1IOGU.1010

CALL GECFUENTITY)

CUNTINUE

rETURN

cilu

T
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SJYBROGUTINE BLKSEL
IMPLICILY INTEGEE (A-Z)
C  ®%%%x FILLS LHARACLTER AREAS AT LEFT SIDE JF SCREEN WITH BLANKS
CALL OHLT
DU 1 ENTITY=1GCusluld
CALL GSCHUENTITY )
WERTTECLS S 1O00)
1od..  FRAAT(Y )
1 CUNT INUE
CALL GSCHU G0 ¢35)
WPITE(15,1000)
CALL GSIT(re)
RE TUKN
END
»
»
.
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SUBRDUTINE 0OGBMSGI(SIDE)
IMPLICIT INTEGER(A-Z)
CALL oSCHLEL 1 e23)
CALL GALT
GJTu{lez) ST
1 WRTTE(LSe1200)
Lao0 FuseAT (P Er fonulY P oL ? o 8AaTTLLY)
)
|
I
]
i
b
]
i
)
»
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X e

2600

100V

1e9dl

1002

Lud3

1.,05

wti Tt 3

WO ITe 1% ,2000)
FLURAAT{YENEMY (RDER OF BATTLL®)

CALL SSTT(O.O)

s TU N
td R

SUor LUTiNE PTHMSL
IMPLICITY [0TLiE- ta-2)

CALL GHLT

CALL GSCHUL1QUL )
WRITE(LSy 1000}
FORAAT LY Uk Aw MUVLEMENT PATHY)

CALL GSCH{100l,40)
WRITe{1541001)
FCRMATUYMUVEY)

LALL GSCHU1OGZ 40)
WERITE(15,1002)
FUFPMAT("WALT?)

LAkl oSUHIL1LT 348
wrRITE(15,100C7)
FORMATE(YSELeUT &ETURIN WHEN CCNE')

CALL GSCHI1005,¢)
WRITE(L1541005)
FORMAT('MAX (T 1u LEuS5T)
Latt osTTLO,0)

RETURN
END




2

1000

SUBFUUTINE RCMS,
IMPLICIT INTEGER(A=-Z)

CatL SHLT

CALL GSCOHELG .99
wRITE(15,1000)
FURMAT (' FUTURL POSITION CONTUURS?)

CALL l\)SII(“'U’

-p_, -




VIR

1eul

RETUKRN
END

SUBRCUTINE FC3MSL
IMPLICIT INTEGER(A-Z)

CALL oHLT

CALL GSCH(10060,5)
WRITE(15,1000)
FORMAT('Tl" VIEW UNE CONTUUR AT A')

CALL GSCHLULG0L,,0)

wF ITE(LS, 00l

FURMAT(*TIME, SELECT REJECT?)
LALL GSCHU{10C2,6)

WELTE(LDe1l0G2)

FORMATE'SELECT »TTURN WHEN DUNEY)

CALL uSTT(D,0)

RETURN
END
+
]
’
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it
¢

1001

1ua2

SUBFGUTINE KEF MSG(PRCODRE)
IMPLICIT INTEGEF (A-=2)

CAalLL GhLT
GUuTL (1+2),PPCUFL

CALL oS5CHEL1000,06)
WRLITE(LS,1000)
FORMAT (YCONSTRUCT REFERENCE LINE')

CALL oSCillGulee)
WRITELL15,10C1)
FURMAT("WITH TRACKBALL/ACCEPT KEY?)

CALL GSCHU1L 1240}
WEITE(LS,1002)
FURMATIYSELICTY +ETUFN wHLN LINEY)

CALL GSCHE1003,4¢]}
wRITE(15,1003)
FOFRMAT (IS CUMELETLY)

Labll osthtltia,0)
WRITE(15,1004)




1004

1045

2

Lué

1007

LG GS8

FORMATITSELECT ~cTURN AGALIN AFTLER')

CALL GSCH{L1OGS ¢ )

WRITE(15,1005)

FORAAT(PLAST LINE IS DRAWN')
CALL OS5TTLO0)

KETURin

CALL GSCH{LUVOU.6)

WRITE(L15,1006)

FORMAT (' StLECT itbe ENCE LINEST)
CALL GSCHULOGL 98)

WRITE(154100T)

FORMAT{®*T(® BE ERASED WITH THE"')
CALL LSCH(1DNZ2y0)

WRITE(LS.10uu8)

FURMAT(LIUGHTPEN AN ACCEPT KeY?')
CALL GSTT (9.0

~E TUF N

ENU




i
)

1000

1001

SUBRUUT INE KFPTMG
IMPLICIT INTEGEK(A-Z)

CALL oiLT

CALL GSCH{1G3C06)

WRITE(LS,1030)

FOURMAT(*SELECT A REFERENCE PCINT?')
CALL GSCHE100Y 40)

wkITE(LS41)01)

FORMAT (W TTH TRACKBALL/ZACCEPT KEY?')
CALL GSTT(O.0)

CoTURN
LND
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SUBFRGUTINE RSPMSG
IMPLICIY INTEGER (A-2)
Cabt GriLl
-
)
|
f
)
]
)
)
’
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CALL OSCH{1DUG 0 )
WRITe (15, luvy)
1000 FORMATI'ENTER A PESUPPLY?)

CAall GSCH(10U1l,6)
WELIE(LSy1a0L)
Lovl  FORMATU*PERCENTAGE OF MAXIMUMY)

CALL GSCH{1303,0)
WRITE(15,1003)

1003 FURMAT (YACCEPT/KCJECT LEVEL')
CALL OSTT ¢y

FETURN
END




‘a

1900

1001

102

SUBRGCUTINE SELUMG
IMPLICIT INTEGER(A-Z)

CaLll GHLT

CALL oSCHELD00,¢)
WRITE(15,1000)
FOURMAT{*SELECT UNIT WITH THE®)

CALL uwSCH1001,0)
WRITELLD,1001)
FOFMATUYTRACKJALL ANU ACCEFT KEY ')

CALL 6S5CH(1D0240)
WRITE(L15,1002)

FORMATO*RETURN wWHEN COMPLETEDY)
CALL GSTTU(2,40)

RETURN
END
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c

C

10

SUBROUTINE TCLLUR(ITYPE)
COLCRS CUNTQUR FEATURES
GUTLA(]'),EC’-' Tie ? Tl 1)y Guids | TYPE

RUAD == GREEN LINE

IBFT=9
[CIVINE R VI a¥
1
{
i
——————W'Am_———"'.aw——? —— —'-‘-—-“4__{




[

0

L

41}

C

LAKe AND ©VIVEF == U LINE

1=0
J=0
IBRT=3

G50 TU A

CITY == ot AbGL LINt

=1
=0
ART =
Gl Te &6

1
J
1

HILL -- YELLCOW LINE

I=0
J=1
13RT=1

o TO 9
FOREST -- GREEN DASH

CAlL GPUT(Z,41204102)
[oR1=1
e TC 7.

CALL GPUT(44140e5,1)
CALL GPUT(4,14i14644d)
CALL GPUT(5¢120929 ILRT)
FETURN

N
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SUBRUUTINE TMSS(TIH4ES)
COMMON/MOVE /MOVENT
IMPLICIT INTEGWER(A-Z)
CUMMON APRAY(%3)
DIMENSTOUN TIMES(L)

C %%%%x  [ISPLAYS ARRIVAL TIMeS CONTAINED

XLLO=ARRAY(2)

YOLO=zARKTAY (3)

PNTOUNTzARRAY (L)

VU 10 T=1 4 FPNTOMT
XK=ARRAY([#.+2) =42
Y=ARRAY({[*243)-7

IN TIMES AT NOOES IN

IF (X eEGeXCLUCANDSYLEQYOLD)Y=Y-15

ENT=MUVENTHI
CALL GelhATNT)
CALL SENTILLNT)

CALL GPUT(1l,1u0eXeN)

AR 2 AY

T~

. i




"Wy A
Catt GPUT (ZellGeY o)
CALL GSCHUIENT$5)
CUTPUT=rMNSITIMES(L) )
CALL GHLT
WRITE(L15,1000)0UTPUT
CALL GSTT(2,.0)
XLbLJI=X
} Yi.L2=Y
C iNTINUE
RE TURN
LOG0 FCKMAT(14)
oD
1)
)
’

e,

e v e————,. - .
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SUBRQUTINE TRNBFTICCGDE)
COMMON/MOF TLE/MDF( 3000 ) oMOFMAX
IMPLICIT INTEGEKLA-Z)

o k®  SITS TERGAIMN ol TGHTNESS Tu CHOSEN

FLPTF=1
FLPTR=MOF(FLPIR)
IF AMOF (LPTR) o bwe0) PETURN

Catb SEMTLOFLrLEIR+2))
CALL wPUTHL3.13G424CLDL)

GUTULL

Level

(CUVE)




—r

BT,

SUBROUTINE TRRNID(TYPE)
IMPLICIT INTEGER({A~Z)

CALL GSCHILUJG,35)

CALL GHLT

GUTO(1 92930405464 7+48),TYPE
WRITECL3,1:3)

FURMAT (*RULADY)

G TU90

WRITE(15,20)
FGRMAT{'RIVER")

GLTL9n

WRITE(L5,30)
FCRMAT (' LAKE?)




*

b

4

-~ -
-

~ -

919

[CUN FUL "RV

we HHEC1S,4 )
FLRMAT ('CITY?®)
GLTU9V

nITe(15e9)
FORMATL'HILLY)
GUILSu

WRKITE(1S, 00}
FORMAT (* FOKEST ")
Lo

w1115, 7))
FURMAT (' *)
GOT(.90

WEITE(1Se430)
FOURMAT (P INNER HILLY)

CALL GSTTLO V)
RETURN

END

Al
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SUBROUTINE UPSMSG
IMPLICIT INTEGERUIA-Z)

CALL GHLT
CALL OSCH{L1D00,6)
WRITE(15, 1000)
1000 FURMAT('PLACE UNIT WITH TRACKBALLY)
Labtl osTTUl :42)

P TURN
END

-ND LE LATA




LO0G

2
200938

Taug
+

Q0

5000

SUSFUUTINE USTHSOGEPREDRE)
IM2LICTT INTE Gk A=-Z)

Call GSCH(1300,325)

CALL OGHLT

GLTU( 19203944951 4PPLUKE
WREITE(19,10001)
FORMAT('ADDY)

HLTLG

NRITE(LS e 200 00)

FURMAT (*QELETE ")

GlLT06

WELTEC(LS, 2003)

FUOFMAT (P ESUPPLYY)

0T 6

WRITE(15+4000)
FUKMAT(*COMBAT PUSTURE?Y)
GUT 6

wPl1Icl19,5000)
FOUSMAT(*RLLOCATCEY)

CALL GSTTHO.)

~tETU-1
N




1001

1602

SUBRUUTINE WARNmMG
IMPLICIT INTEGER (A-2)

Calb ont?

Call 6SCHELI00L ,¢)

WRITE(15.,1001})

FORMAT {*THIS ACTION wWILL PREEMPT®)
CALL SSCHEL1OLZ246)

w2 ITE(L15,10G2)

FORMAT(*PLANNED UNIT ACTIUN')
CALL GSTT(04+0)

FETURN
END

N




SUBRUUTINE CKINT(KEY)
COMMON/ATT/ZTATT(1Z2)

®F RETUFN A CUDc CORRESPUNDING TC THE INTERRUPT OCCURKING.
#% RESETS TATTUL) VO ZERO AND RESTARTS THE OISPLAY WITH CALL OSTTlusid,

*% RETURNS -1 IF NG INTERKUPT HAS OCCURRED.

*% FOR KEY PRESSED KEY=KEY+10G (100 TO 131)
2 fF e KEY LELELASED KEY=KEY NUMBER (0 TO 31)
% FOR LIGHT PEN SwiTCh PHESSED KbY=134
B RUR OLP SWITCH O SELLASED) KeY=34
* FCR LP DETECT KEY=10GQO0+ENTITY NUMBER
¥ F0F CYCLE TIMLK KEY=40
= FOR JMP TU SUBPILTURE KEY=42
* FOR JdMre KRETURN KeY=42
PO INTERTUPT WOUAC KEY=46
FOR KESTT/ZHALT KiY=48

KEY=-1
It (TATT(L)L0.0) RFTURN
1o IF (IATT{5).Ewa-1) [TEMP=100
IF (TATT(S5)abiie' ) TTEMP=Q
20 IF (IATT(L).Neo?4) GO TC 30
KEY=ITEMP+34
GU TGO 1000
3, IF (IATT(1)NEL32) GO TC 40
AEY=10000€IATI ()
Gu T0 1000
iy IF (TIATT{1) .NEL3Q) GO TC 5C
KEY=40
LU TO 1000
I CIATTLL) ONEL2G) GO T 6
KiLY=42
O TO 1090
67 IF (IATT(1).NE.24) GO TU 7CQ
KEY=44
G0 TO 1000
T I+ (IATT(1)«Nce22) GO TO 80
Kf Y=46
Gu T 1960
80 IF (TATT(1).NEL20) GO TO 90
KEY=48
GO TO 1000
90 IF (LAYT(1).Neo36) GO TO 100
KEY=ITEMP+]IATT(3)
el TO 1000
100 CUNTINUE
1000 IATY(1}=0
CALL GSTT{0,0)
KETURN
sND

w
[go3

“‘\\ P A T e ) £




SUBRUUTINE LAMPSUITUP, I2ND 13R0D,IBUTOM)

]

THIS RGUTINE TURKNS CFF ALL PREVIOUSLY LIT KEYS, AND
TURN> UN ONLY TAUSE SPECIFIEO IN THe PARAMETER LIST

-

EACH VARIABLE IS TREATED AS A GINARY NUMBER FRUM
0 TU 255. FUR EACH NONZERC BIT, THE CURRESPONDING
LIGHT OF THE PRUPER ROW WiLL BE TURNED ON

[aEala

DIMENSICN LAMP (4)
LAMFP{1)=1BOTOM
LAMP(2)=]13RD
LAMP(Z)=12ND
LaMP(4)=1TOP
CALL GLMPULly=1s4)

DO 30 I=1,4
MAX=256
D0 20 J=0,7
MaX=MAX/2
IFCLAMPLT) «LT. MAX)Y G TD 12
KEY=[%3-J-1
CALL GULMP(1,KEY,1)
LAMPULI ) =LAMP( ] ) ~-MAX
1u 1LF{LAMPLI) EQ. 0} GO TC 30
2. CONT INUFE
20 CONT INJUE
KE TURN
END




1 SUBFOUTINE PENPIK(ENTITY)
* CUMMUN/ BRANCH/ DRTURN

TMPLICIT INTEGER (A-CyE=2)
| LUGICAL DRTURN

C o o%x%kx ALLGAS USER Tu SELECT A SCREEN OISPLAYED ENTITY USINu The
C *%x% LIGHTPEN. THE ENTITY(S) ARE PREVIOUSLY MADE LIGHTPEN 3&n3ITIVE.

ENTITY=0

ACCEPT=L

ETUFRIN=30

Dr TURN= oF AL St

CALL LAMPS{64450,0,0)

1 CALL CRINT(KEY)

g T -w—-‘ rrie- ) » o —— .




IFIREYNELRTUSNIGUTLZ
TF{ENT ITY ot eu JCALL GPUT(3413093590)
CALL LAMPS{0¢0,+0,0)
RETURN
- 2 IFUKEYLLE L LG ) GOTR3
LF(ENTITY JNE2 JLALL GPUT(3,13043450)
ENTITY=KEY-10006
CALL GENTU(ENTITY)
CALL GPUT(3+¢130¢341)
CALL LAMPS(64499042)
GCTL1
3 IF(KEY NELACCEPT<URSENTITYLEQ.U)GOTOL

CALL GPUT(3+130,4340)
KETURN
£EnNd

%
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SUBRUUTINE DRWSGSUENTITY.ARKAYLENGTH)
IMPLICIT INTEGER (A~-Z)
OITMENSION ARRAY(L)
v QOUTINE ORkAWS A LIST UF CJUCRDINATES CUNTAINED IN ARRAY
C *%%% wWiITH LENGTH AS ENTITY
ELEMNI=¢
CALL GBEGEENTITY ARRAY (1), AKRAY(2))
CALL GRUT(S54176usVey)
D 1 J=1eLENGT He 2
CALL GPUTUIELEMNT ¢53,ARRAY(J),ARRAY(J*1))
ELEMNT=ELEMNT+1
i CUNT INUE
FETURN
END
L]
L
]
]
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¢
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SUBRUUTINE LPSENS(SWITCHsENTITY,RANGE)
IMPLICIT INTEGER (A-1)

Du 1 ENTNUM=ENTITY RANGE

CALL GENT(ENTNUM)

CALL GPUT(Z2y12044+Sw1TcH)
CUNTINUE

RETURN
END




SUubruuT INE CLLULR (LIDE)
IAPLICIT INTEGEK(A-Z)

Frae o e Sse
ExEE
kR
*okkx

[ N NS

A
B

0
J
I (LOUELGEL2)A=1

IF{CUDECEQeLaURJCUDECEQL3)B=1L

CALL GPUT(4+140,5,A)
CALL GPUT(441404648)

PETURN
END

RED 0
YelLiuw
Ur ANuE
GREEN 3

#¥%%x  SETS COULOP VIA CONTROL REGEISTER SET IN ELEMENT 4

1
2




W -
¢
SUBRUOUTINE SHCCUR
1EL=S
CALL GPUT(IELe1740+0+1)
TLi=1eL+}
CALL GPUT(ItLel60U93,0)
IEL=TelL+l
CALL GPUTHIEL+16G0¢T»0)
RETURN
END
¥
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