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I 1.0 INTRODUCTION

This document is Volume III of the three-volume report on the Tactical

On-Line Maneuver Model (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 II color vector display generator (stroke writer) with

CPS monitor. For more information on the hardware, refer to Volume II, Section

3.0 of the TOMM report.

The remainder of Volume III 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-

I tions of the major software modules of TOMM. Finally, Section 5 is a complete

source listing of the TOMM software.I
I
I
I
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2.0 SOFTWARE 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. j

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. In order to conserve memory, however, the root

segment contains only four executable statements. Actual control of program j
flow therefore resides in an overlay which acts as the "director." Overlay

1, called DRECTR, serves this function. Most of the sequencing of overlays 1

for the performance of TOMM functions is controlled by DRECTR; most transi-

tions between overlay modules of a single function pass through it.

-2- 1
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First level:g Root segment : Calls all second level routines

Second level (overlays):

0 1 - DRECTR : The director (see Section 2.2)
0 2 - SCINIT : Initialize scenario display
O 3 - REFLIN : Reference lines
0 4 = DEFTER : Define terrain
0 5 - UNTMOB : Unit mobility illustrations
O 6 - UNITS : Establish initial order of battle
0 7 USTATE : Add and delete units
o8 MVMMI
0 9 UNTPTH
010 TERPTH : Define single-unit and cluster movements
Ol UNTARL

012 CLSARL
013 AOBEI : Draw AOBE's (with 017)
014 RNGCNT
015 URISE : Draw future position contours
016 CONGEN
017 DNCTRI Draw detection contours

018 =DNCTR2J
019 UUDCT : Compute unit-to-unit detections
020 SETIME : Set time-of-day
021 REPLAY : Replay scenario (With 019 for current replay only)

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

3
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I

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.

I
I
I
I
I
I
I
I
I
I
I
I
I
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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 : DNCTRI, DNCTR2
AOBE's : DNCTRI, 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.

-6-



I

I 3.0 DATA: STRUCTURES AND FLOW

3.1 DATA STRUCTURES

The major data structures of TOMM are the Master Data File (MDF) and

I the display file. The MDF is used to store almost all information about the

current scenario. There are essentially four subfiles included in the MDF:

I 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.

I 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)

I 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 MDF to

be recalled when master replay is run.

I 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
I
I -7-



MDF

1 5

2 996

3 2121

4 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(2l00) is the first word of

the event area.

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

length) in the MOF 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, Y' X2 ' Y2. .. . .. 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, Y1)
=

(X, 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 (MOF(2)), holds data concerning

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

-8-
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OVERALL STRUCTURE TERRAIN INFORMATION
POINTER

MDF UNIT INFORMATION" POINTER
HEADER 

-
SCRATCH
POINTER

TERRAIN EVENT FILE
INFORMATION POINTER

HEADER
FOR UNITS NUMBER OF

GREEN UNITS

GREEN NUMBER OF

UNITS RED UNITS

POINTER TO FIRST

RED GREEN UNIT
UNITS

POINTER TO FIRST
IO RED UNIT
ACTION

RECORDSI
EVENT POINTER TO NEXT

HEADER AVAILABLE SLOT FOR A

NEW EVENT

EVENT POINTER TO
FILE NEXT EVENT

TO BE REPLAYED

SCRATCH
AREA BLANK

(FOR FUTURE USE)I
I

SFigure 3-1. Master Data File.
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POINTER TO _ Set to 0 if this is the last
NEXT TERRAIN terrain feature

ROAD -- -- ---------
CODED IR - - - -

TERRAIN TYPE RIVER-- "- 2

LAKE . --.-.-.-- - - - - - - 4

ENTITY NUMBER CITY----------- - - 8
OUTER HILL --------- 16

XMIN FOREST ----------- 32

SIMPLE ROAD--------- 64

YMIN INNER HILL-------- -- 128

XMAX

YMAX

X1

Y1

X2

Y 2

For all terrains except RIVERS and
SIMPLE ROAD Xn X1P and YnY 1 .

Figure 3-2. Terrain Information Organization.
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I
words which detail (1) the number of green units, (2) the number of red

I 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 RCDSIZ

(currently 20). The organization of these unit information records is shown
in Figure 3-3.

I 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

I 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 records 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

l block header are relative to the beginning of the action block to allow

for easier editing of unit movements.I
The event file begins at MDF (MDF(4)) with a three word header. The

Ifirst word is a pointer to either the next event to be recalled (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

13-5). The first word gives the time of the event, the second word gives

the event code (1-friendly detects, 2-enemy detects, -1-friendly no longer

detects, -2-enemy no longer detects). The third word identifies the friendly

unit by its order in the MOF, and the fourth word indicates the red units

in bit-coded form. The last word in the event file is at MDF (MDF(3)-I).

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

I -Il-



0 LABEL Label: 0 - 30

1 ENTITY Entity #: 200 - 299

2 SIZE Size: I Brigade
2 Battalion

3 TYPE 3 Company/Battery

4 X POSITION Type: 1 Artillery
2 Armor

5 Y POSITION 3 Infantry
4 Mechanized Infantry

6 TERRAIN
Terrain Type: Bit coded See Figure 3-2

7 MOVING/STATIONARY
Moving/Stationary (1,0)

8 ASSETS REMAINING
Detected Units: Set of opposing units in

9 ENDURANCE Bit Coded form

10 DETECTED Units in Firing Range:

11 UNITS Engaged Units:

12 UNITS IN Detecting Units:

13 FIRING RANGE [Mission/Status

14 ENGAGED Active Unit (0 - 1)
-10 Defense

15 UNITS - 8 Defense

Inactive Unit
16 DETECTING O-Ib 40 Scenario Time of Extension

17 UNITS -1 Indicates unit is offscreen-
action entries will at some

18 MISSION/STATUS scenario time enter the unit

19 POINTER TO ACTION RECORD

Figure 3-3. Unit Information Record.

-12-
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I
O Otr. to Last rcion - _r, i'fcr-at r rCr3 )ts. -er

Neader i Ptr. to Present Act on
2 Ptr. to Next Act:ion

3 Vector cnance status .or --
X position

5 Y position
6:ire of arrival/transition
7 terrain type
8 detected units i-15 1-,tial 1;nit State
9 detected units 16-30 (at problem time zero)

10 units in firing range 1-15
II units in firing range 16-301
12 engaged units 1-15
31 engaged units 16-30

14 resupply level (:;)
15 mission

Unit Action Record

0 vector change status word
I X position
2 Y position
3 time of arrival/transition
4 terrain type (always included)
* detected units 1-15
* detected units )6-30
* units in firing range 1-15 - relative positiQn in list ;f all
* units in firing range 16-30 4ords contained a change.
* engaged units )-15 -Only those words which indicate
* engaged units 16-30 a transition will be included in
* resupply level (7) any given vector.
* mission

Vector Change Status Word

IO0 , n, m. l, kl j, i h, g f, el d c b a

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)

C there is a newly detected enemy unit, labeled 1-15, at the record

transition time
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 1-15, discovered

at the recorded transition time
f there is an enemy unrt 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 unlt has been resupplied at the recorded transition time

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

k unit is active and able to participate in the scenario

I 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 until the recorded transition time

b,c,d,ef,gh,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.

-13-
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TIME

OF In Minutes
EVENT

EVENT Green No Longer Detects Reds
CODE 2: Reds Detect Green

,-2: Reds No Longer Detect Green

GREEN
UNITS Unit number refers to location

in the MDF to indicate multiple
Red Units bit coding is used.

RED For example, to denote units
UNITS 1, 3, and 5 the code would be

2 (11)+2(3"1)+2(5-1) = 21

BLANK

Figure 3-5. Event Record.

-14-
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1 3.1.2 Display File

I All information to be displayed to the user must be stored in the

4900-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. In 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

I 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.

I 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(l). If several

I overlays are needed to perform a desired function, their numbers are

stored in sequence beginning with OVLYKY(l) 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.

I
1 -15-
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Entity Number(s) Description

1 Green cursor
2 Scenario border
3 Time-of-day scale

4 Time-of-day numerals and pointer

5 Unit trackball ID circle
8- 17 Cluster ID circles

100-199 Terrain features
200-299 Units
300-399 Reference lines
400-410 Future position, contours
450-499 Future position units
1000-1010 Left-side-of-screen character areas

(menu area)
1011-1040 Relocatable character areas
1300-1399 AOBE's
1700-1799 Detection contours
1900-1999 Unit-to-unit detection lines (current

replay)
2100-2199 Unit-to-unit detection lines (master

replay)
2301-2302 Unit mobility illustrations
3000-3999 Movement paths and arrival-time

character areas

Figure 3-6. TOMM Display File Entities.

-16-



I
Finally, there is a disk file called SCENES which is used to store

l scenarios I 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.

I 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

I 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

j 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

j 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.

II
1 -17-
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MASTER
DATA F!LE DISPLAY

(MDF) FILE

"SCENES"
DISK FILE

Figure 3-7. High-Level Flow of Data.
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4.0 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:

(1) a list of the overlays in which it is used

(2) a description of the purpose of the subprogram

(3) a description of the method used

(4) a list of the subprograms called (not including system

routines such as the FORTRAN graphics package)

i (5) the calling sequence

(6) a description of the subprogram arguments, if any.I
I
I
I

I
I

I
I
I
I
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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.

SUBROUTINES CALLED: LAMPS MOVENT CKINT

CALLING SEQUENCE: CALL ADDREF

ARGUMENTS: None.

-20-
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ADDUNT

USED IN OVERLAY(S): 7

I PURPOSE: Allow user to add units to scenario.

I 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.

fIf 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.

I SUBROUTINES CALLED: USTMSG, SELUTT, SELUTS, SELSID, COLOR, LAMPS, ADUMSG,
ONSEL, MOVENT, CKINT, OFFSEL, BLKSEL, IWRAMI, MDFSHF

CALLING SEQUENCE: CALL ADDUNT.

I ARGUMENTS: None.

I
I
I
I
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AOBE

USED IN OVERLAY(S): 13

PURPOSE: 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 (IX2, IY2), the

furthest point of effective fire along the given line segment. This results in

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

SUBROUTINES 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.

I 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

1 CALLING SEQUENCE: CALL CLSARL

1 ARGUMENTS: None

I
I
I
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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
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DEFTER

USED IN OVERLAY(S): 4

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

i 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

I CALLING SEQUENCE: CALL DEFTER

I ARGUMENTS: None.

I

1

I
I
f
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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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IDETECT

I USED IN OVERLAYS: 19

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

IXI,IYI with a presence radius of RADII(l), has a line of sight which

I extends unobstructed to a point RADII(2) units from the point IX2, IY2.

RADII(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

I CALLING SEQUENCE: DETECT(IXI,IYI,IX2,IARY,RADII)

ARGUMENTS: IXI,IYI: location of first unit

IX2,1Y2: location of second unit

IARY: array with data concerning terrain intersections of

the line segment (see TTLEGS)

RADII(l): first unit's presence radius

RADII(2): second unit's detectability radius

1
I
I
I
I
I
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DRECTR

USED IN OVERLAY(S): I

PURPOSE: This subroutine controls almost all sequencing of overlays and

acts as an interface between overlays. Upon completion of a major function,

control returns to DRECTR and remains there until the user selects a new

option.

METHOD: The manipulation of the integer array OVLYKY is the principle

framework behind DRECTR. OVLYKY is used as a stack to order the calling

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

overlay referenced by OVLYKY(l). 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(l) OVLYKY (2) OVLYKY (3)
4 5 6

ROOT calls
Overlay 4
which is executed and 1 5 6
sets OVLYKY(T) - I

ROOT calls
Overlay I (DRECTR)
which pops the stack 5 6 0

ROOT calls overlay 5
which is executed and sets
OVLYKY(1 )-l 1 6 0

ROOT calls overlay I
(DRECTR) which pops the
stack 6 0 0

ROOT calls overlay 6
which sets OVLYKY()- 1 0 0

ROOT returns to DRECTR which waits
in a loop until a new option is chosen 1 0 0

-28- I'



I

I DRECTR continued

SUBROUTINES CALLED: SCINIT LAMPS SELFIL GSAVE

CALLING SEQUENCE: CALL DRECTR

I ARGUMENTS: NONE

1

I
I
I
1
1
I
'I
I
I
I
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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 50 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 IX2, IY2, 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 IWRAMI

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 IXl,IYl

to IX2,1Y2 given the terrain crossings in the array IARY. Return the last

visible point in the parameters IX2,1Y2.

METHOD: If the center of the unit is on a hill and IXl,IYl is on clear

terrain, then the routine proceeds as though IXl,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, Y or it is determined that the
NP

line of sight extends a distance of LENI. In either case, IX2, IY2 are set

and ENDLOS is exited.

SUBROUTINES CALLED: NONE

CALLING SEQUENCE: CALL ENDLOS(IXI,IYI,IX2,1Y2,IARY)

ARGUMENTS: IXI,IYI: the intersection point of a unit's presence circle

and the line extending to the point IX2,IY2.

IX2,1Y2: on input, the end of the line segment; on output,

the last visible point along this line segment.

IARY: an array which details the terrain crossings along

the line segment (see TTLEGS).

I
I
I

S-31- _____



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 (ISIZE, ITYPE, IEL).

ARGUMENTS: ISIZE: The size of the unit
I Brigade

2 Battalion

3 Company

ITYPE: The type of the unit

I Artillery
2 Armor
3 Infantry

4 Mech. Infantry

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

-32-



I

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 IOCT 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 IOCT 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 IOCT - 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."

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

slope
y max lOCT - 1 IOCT = 0 IOCT - 2

greatest and hill ignored greatest and
least slope least slope

ymin OCT - 5 IOCT -4 IOCT - 6

greatest and least positive and greatest and
least slope greatest negative least slope

slope

x min x max

SUBROUTINES CALLED: IOCT 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 centers 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 stored temporarily in ARRAY in blank common, where

ARRAY(1) contains the number of legs. Column I 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.
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INDAOBE

USED IN OVERLAY(S): 13

I PURPOSE: Given line segment (IXI, IYI), (IX2, IY2) 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 NTI, then the firing range is the maximum of the terrain NT border

or AOBEMX (NT, NTI, UTYPE). If this distance also exceeds the distance to

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

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

SUBROUTINES CALLED: TTYP

CALLING SEQUENCE: CALL NDAOBE (IXI, IYl, IX2, IY2, UTYPE, IARY)

I ARGUMENTS: (IXl, IYi)---o,(IX2, IY2): The line segment in question.

I UTYPE: Unit type -- 1 for Artillery 2 for Armor

3 for Infantry 4 for Mechanized Infantry

IARY: An array detailing intersections:

IARY(l) - # of intersections

IARY(3) - terrain type of IXI, IYl

IARY(5) = X1 (1st intersection)

IARY(6) - YI (Ist intersection)

IARY(8) - new terrain type

I IARY(5N) - XN (Nth intersection)

IARY(5N+I) - YN (Nth intersection)

IIARY(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 whrch deal with the four different

types of events stored in the event file: green detects reds (event I), 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

-36-

- -,-- - -- u- - - - ----------.----- _ __ _ _ _ _ _ _ _ _



I'
I

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 recalled 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 lO"minutes" of scenario

time to determine detections.

I SUBROUTINES CALLED: MESAGE CKINT TMBASE DSPLAY

DCTOUT RPLSPD RESULT CLKUPD

BLKUTS REHASH MVMENT DINTRP

CALLING SEQUENCE: CALL REPLAY

I ARGUMENTS: NONE

I
I

I
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RISE

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 uniL: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 de'cribed 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

"surf" 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.
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ROAD

USED IN OVERLAY(S): 4

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 I immediately following the simple road.

METHOD: Given a line segment from (X1,Y1) to (X2,Y2) ,

let X = -(ad+bc')/r
2

Y = (ac'-bd)/r
2

where a = YI-Y2

b = X2-x I

c X Y 2-X2Y

d c+5r

then (X,Y) defines a point 5 units from (X1, Y ). along a perpendicular

(to the right if d = c-5r, to the left if d c+54). Now given

a third point (X3,Y3), let X = (b'd-df')/A

Y V (ad'-a'd)/A

where a, Y -Y2 3b' X X3- X2
Scl X X2 Y 3"X3 Y2

r ;a 2+ W 2

d' = cI+5r
I

A = a'b-ab'

Then (X,Y) defines a point to one side of (X2,Y2) which is the intersection

of lines parallel to (Xl,y 1) *7(Y2,V2 ) and (X2,Y2) i(X 3,Y3 ) and 5 units away.

Special handling is used for 4<1.

I
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ROAD (Continued)

SUBROUTINES CALLED:

CALLING SEQUENCE: CALL ROAD(TPTR)

ARGUMENTS: TPTR = pointer to start of simple road in MDF.
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SCINIT

USED IN OVERLAY(S): 1, 2

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

g 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

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

SUBROUTINES CALLED: GINI RPLSPD MBTBL

SHOCUR FORCES

I CALLING SEQUENCE: CALL SCINIT

I ARGUMENTS: None.

Ii

I

I

I

I
I
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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.

SUBROUTINES 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

I PURPOSE: Takes individual unit paths stored in PARRAY (common SCRTCH),

inserts any terrain crossings, and stores the resulting sequence of path

nodes in the MDF as unfinished 5-word records corresponding to unit action

records.

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

Imade to find terrain crossings and store the results as five-word records in

the MDF. (Note that path nodes for non-lead-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

1 information created by TERPTH.

SUBROUTINES CALLED: TTLEGS

CALLING SEQUENCE: CALL TERPTH

ARGUMENTS: NONE

-
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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, IARY is

reorganized so that the list of intersections is in order.

SUBROUTINES CALLED: WHEREX SWPSUM

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

ARGUMENTS: Xl, YI, X2, Y2: line segment

ITYPE - Must be set by calling routine to the terrain
Type of Xl, Yl. 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).

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

LEN - Length of IARY (number of words)

IARY(l) - 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.)

IARY(3) - Terrain type of first point in bit coded form
masked by JLOOK.
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TTLEGS(Continued)

IARY(5) = X of first point of intersection.

IARY(6) = Y of first point of intersection.

IARY(7) = Address of terrain in the MDF.

IARY(8) = Terrain type of first point of intersection
in bit coded form.

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

1
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UN I TS

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, IWRAMI, 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 overlay 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
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UNTMOB

USED IN OVERLAY(S): 5

PURPOSE: 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 I 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.

-49-
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UUDCT

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 I 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 IARY 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

-50-



WHERE X

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 (IAI, IBl, IA2, 1B2, IXI, IYl, IY2, IX2,

IY2, INTARY)

ARGUMENTS: (IAl, IB)-) (IA2, 1B2): 1st line segment

(IXi, IYl)--> (IX2, IY2): 2nd line segment

INTARY: array of length 5 set by WHEREX

(o No intersection

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

INTARY (2))
INTARY(3) First Intersection PointINTARY(3

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

-
I

II
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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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5.0 PROGRAM SOURCE LIST11NG :

ell This section contains a complete listing of the 8/400 lines of TOMM

source code (not including system routines such as the FORTRAN graphics

package). The root segment is listed first, followed by the 21 overlays in

order. Each overlay is represented by its major subprograms. Following the 1

overlay listings are a large number of subprograms which are either minor

in nature or are used by several overlays.
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L- CIL AL 0 OI U R \
M 116% /AL0N/L A Y/ It L-.LY

C. AMMW/a.I SDL/ i JPL (49ti0 tI EPP
CuA~MN/SLR1Ci/PARRAY(81)
C( MACON ARRAY (6~3)
C,,-.AL'/ATT/i AiTI 112)

tMALCN/f 'VRL AY/CVLYKY( 5)
CL MM( N/FILES/F1LNU1MFC6(13 J
C jt+MUN/BR~ANCH/ JRTU R?
(J1MLN/ PRLJCRM/ INTk-P T

Ciii-IMN/UINL/LNPNC(34)Ass-TSr(3,4)
CuM.ACii/SPFEJ/SPEEJS(4, q)
OuLMACN/SCIREE/S IL

CLMMU(N/SFP4LY/Iul-XT,[ IL),EST

CI MMLN/4L -V E/MU VENT
C (,MMON / S AV L/RF i;J ,F E, j UMP

0J 'T1v %1 E SA1 I~ VL AY I:, 21
iM 4T, I t V LAYC1 1 L ) I'V L AY (21 1 UiV LAY~i I 'P A 6iE't 'J[I
DAMTA iU;VLAY(1,2),IdVLAY(29?) 1U.VLAY(32)/PAVGEO,"2'/
L'ATA IOV L AY (19 3 )#IjVL AY (2 31 1WV LAY ( 3 )/IPA.0'GE I 0 31 /
OATA IujVLAY( 194),IuJVLAY(2,4)vlIUVLAY(394)/'PA'O'GE't'UJ4'/
)A1IA I LVL A' II)jIPVLL y )I I V LAY ( 3 5) /IP A 19 ,GL 1 k)51/
JA TA I2:VLAY(1,o,) l,VLA4Y(2.b),jUVLAY(3,6)/'PA','GE','j6l/
)T A I fVLAY 1 1, 7) 9 IL VLAY (2,1 7) 11, I V~LAY (3,9 1) /IPA' ,'IGE' 1,

uATA lIVLAY(1d)IOVLAY(2,8),IOVLAY(3,8)/'PA','jE', '08'/
:)ATA I OVLAY (I ,(),9i VLAY (2 .c S IUVLAY (3 19)/PA' 9 1GE' 9'09'/
DATA ICVLAY(l1,Iu),IC'VLAY(2,lu) ,IUVLAV'(3910)/'PA'OgGE' ,'iU'/
'A TA ICVLAY( 1 11. ) t[uVLAY(2 II) I IVLAY( Jill /'PA' I'VE'' I '/

0 AT A I1uV LAY ( 1,12) ,1V VL AY( 2 12 . LA 3 11,IA(,2) /1PA 1 9 1 ;' 1 '/
L ATt I UVLAY ( 1 1 3') I VLAY( 2 .-), IVLAY( 3p13)/ PA ' Ia131/
DATA ItVLAY1,14)ijVLAY(2,14),UVLAY(3,14)/'PA'O'GE','11't/

OAlA IOVLAY( 191')I'VLAY(2915)tIUVLAY(3,15)/'PA','JL',' 9/
DATA IOVLAY(I,24U),ItVLAY(2,2),IVLAY(316)/PAP'GE '21'/

DATA ICVLAY(1,21),IlOVLAY(2 ,20),IOUVLAY(3,21O)/'PA','GE','21/

(. CALL LVW. W( , 1 11 1JV LAY ( ItV LYKY(I)
11 ILJVLYKY(1 I .IE*O)GCTUIO

STOCP
L 14 U

utuK UA

- - -



1,4P IL I N'L I (A-L)
L. ~L/>~ ILL/,,; )i (10 )I ,)Uf mi-4

c-Am. - f IL E 1"/f I~ L W19 FL LI (13A )

L.MAN PV LAY/CVLYKY( 5 1
Lt MMON/PFCGFRi/ I N7 RPT

L l-., C/SuPIEE1 /., C i )S( Z

C1iMN/ SCREEN/ S1 LE
L. MAGN/PKub1LM/TIME

AA 0 -()200/

LIA TA LVLYKY/1, 29UvJ,0/
DJAlIA FL6(3) 9f~t3(8) *FCO(9)v FC8(1u)/UtOSC'v 'Eli's'ES'/
tJAIA TNTRPT/-L/

)TA -'E f ENT/13Y.i,
I A Ci.S!L/2u/

D)AT A CNOP)NC/12*u/
)A TA ASSETS/1Z*uY/
LAYA SPEEUS/25,25t4925, 0,0,0,0, 0,0.0,0, 10,10,3,10,

LbATA S!I/zi/0k/

DATA I NDE X v I NT k VL vFN DT1;4/0 8,t 1 t 3 2 964,1286 0/
E414 u.

LND) CF DATA



.SuU£ UUTIF LI
(,\LL L.tCT'

L TURN
END

FND (i1- OATA

e



Surt, L; 14 . tip ;t: f
LCt. 'ML\/'NLOf I L E/-iLF (-3 L)fFIAX

L-MM/DISPL/ I ;PL i4%,t) J IE RP
CuiMMON/KEYLIT/RUW1 ,ROW2,kOk3,tP~U 4
L' t4MLN/f I LtzS/F I LNU.4,FCB( 13)
C.,.AMN/UV'LY/LVLY'( 5~
Lk- lMIA ACH/DIF TU<LN

LLIAMUN/ PROBLM/ PTIME
CtjMt'dN/MGVE /MuVEtNT
L,'jMMUN/SAVE/RFPJ,fR~EEJUMP

L~..MLN/SIN(,LE/UPT .,1- I LPTR

tViJGILAL OPkTUlRN

V F TUfh N =. FiALSE.

(,,A N *CN 4
Of- t- iL = 5
USTATE=7
L USR GN= 12
P t:I-N=13

St T I ',= 2 1
KCLSCN=22
STFSC N =23
r<Pl SPUI} 27
LU - -PL=?13
M.7,TI-PL =?9
XT LMM= 31
H LItN=l
F It LOUT= 2

11- (kVLY KY (2 Q.0) GITU1I
I'VLYKY( 1)=LVLYKY(2)
F V LY KY V ICVLYKY )
OV LYKY (3) =VLYKY (4)
UVLYKYI 4)=rVLYrY(5)
UV LYKY (5) =0
It TUrN
LL NT IAUt

2 CALL LAM'PS(RUjw1,fRh2,RCW3vH(UW4)
If- (INIRP1.EG.-l) GO TO 3
KE YZINTPPT
IIN h P r=-

3 CALL LKINT(KEY)

35 1F (KkEYNEDFER)GUTO4
IF (JW2.EQ.248K)ALL SCIi4dT
1&1 IMF&=U



(,V LY&YS (I) =4
tV LYKY C =5
( V LYKY (3 ) =
RUW1=1'
F JIh2=248
W-. w- =46

4 If V-.-Y.NE.kLSCNk~uT)5
CALL SELFILCI-ILIN)
If (L)RTdPN) GC;TC2

!-v?..24b )ALL SLIP-IT

(,ALL CLKUPO
.VLYKY( 11=5
.U WI =1 8i4

thL TUR

5 ItEY.NE.XTOMM)LUT06
JVLYKY 4 1~z

IF (KEY.NE.UNTTMB)GOTO7
LI'LL LIT1033

it C KLY *Pi * TPSCJ'.0 1iI0T 3
CALL SELFILIFILOUTI

IF- 6\'Y .N[.kFLNGLTU>I

Iv(CK I.Y. NE.*UST AlEGOTUld
LJVLYKY( 11=7

IF (KtY.P&r.1 ANut,0 3GO I1
LVLYKY (11=14
GVLYKY(Z21 15
CVLYKY( 31=14
( V LY KY (4 ) = 6f
()V LYKY5 I= 14

11 lFlKLY.NE.I4STRPL)GOTU12
INTPPT-MSTRPL
CALL LA'4PS(72,Ovj~uI
CVLYKY( ii=2



-'- T UP 'l

!i 4 - (-LY *i- .CIJF -P PL } )(,TrO 3
INT PT=CUVF, RPL
UP TF\:U
E I LPTR=O
i VIP Ii =MUF ( 40

1 (LV TQT . T~j A.IJ i .)=Mdf tLV|I T

CALL L irP(I2, ,u,))
I2VLYa,¥| 1)=21

1ItP1 I[.L0.0) LV LY (Y1)=L

rL TUP N

S Ii1 YL .N;L.,<PL )j) ,,,L '

C LL 'L S- L

L:AL wIF" (K Y.'f_'JmT~. tf JJ

L " T , =,,I,) #
I (I- :V T~l I, }.~, P I1-1. L T DF E VT PI"R 11I )DF 4 V T PT kI. _P A t

I f ([- f 'T I ,t. V Toul R A l FI EV TP T R
ML VL NT = 19
( VLYKYII)=8

It ( N LY..NL .. -) F I I Io
UV LYKY (I) =20
t- FTU kN

Ib is {t, LY.NE.LLS iTU r) 1
•V ,Li 'I (1 I=l17

uv'LYKY (2)=18
kF TUkN

I If- (KLY.NE.AIBE )GL, F6 18
FVLYKYC [1=I1
L V LY eY 2)=3

LTUF N

GL 10 3
END

jNI. I- dATA
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CM~L~MI IL E I MO7 ( .3Uk~ I ,MD '-,AX
IMPLICIT INTEGER(A-Z)

P*~ UTS ALL TEP MAN IN M DF ON'TOi SCREEN. SETS
* P.Li:[t4TtP~ IC C~f JNIG( NIT IN~FJMATILN 8WLCK

rL - Vi

FLtJTk=,4DF(FLPTk)

,2 T I D ( L I(FP ft. J)uu

TYPf-=MLUF (FLPT.1+1 )

EID4T=MLJF (FLPTR+2)
k LP-TI=Fi-PT[K+4
X(= li1f C FLPTP,+3)

C.ALL GBLiG(f-NIoXY)
CALL TLLLUjP(TYPE)
LALL GPUTC5#176JvJvJ)
CALL CPLYI ( 6943, XY)

rL =7
FLPTk=FLPTR+5

3 IF (ILPTP.k:4.NXTYPt-kUTU2
X=4OF( FLPTK)
Y=.IMOF(FLF'Tk+'
CA LL u'J .i L,3XtY I
i-L=L+ I
FL P'Trq.=FLPTP+2

G,'70 3

4 MOHt2 )=I-LPTP+i

t' 12T U 1N
END

FNU OF QATA



,SJMtw UT I i

CJMMUN/U INf-O/t? LUS I Z

JPTk=M~f-( 2)
Ul GTAL=i4lJF(UPTk,)i~uf~(UPTF+I)
if (LA1LIAL.Lt.u ,) -o:lJI-N

-L P1F= UPTR+4

Si Dt= I

IF(FLPTK.EiQ.EFLPTR)S h0h=2
ENT=MOF( FLPI.R+ll

SIZE=MDF (FLPTP+2)
TYPEMbf (L-PTk-3)
X'-Ilu- (FL PrUt+t
Y=MD- (i-Lt'rk+:)

CALL GCPY( ENT,ENTNUM(SIZF3,JYPE),X,Y)
D-fSIDEEU*J2CALL COLUk(RED)

fN 1- dAIA



) 1IJ UT I t L I 1 i' b~

i i A 4Lrt/ J') TL
CCMMUN'/ISPL/IOPL(49tuJ) 9,Ifd
liMPLICIT INTLG, (A-CL-Z)

~~*. I c, Tu ~ S.~A3LLi-(TLUb u.thil 1YPt MJiILI1Y ILLJS.

2 CALL SELuIT(TYPE)
CALL UIILT
IF (ITSIW(1U bd-'ITE(lt) IiJPL
C-ALL uSl T ('Y,iJ)

I~21) J-I,6
CALL GFUi-(23JO+J)

25 CONT INUE

Tu 3, 4s, 5, f-) , 1 Ni PE

3 CALL GEiCN(23O1)
C4 Lt, oUN(23u3)

4 ,L L uL t.iN.(2 3i, I
(ALL vECN(2304)

C ILL ILN -A3,2)
(lA LL 6 '2 3)5)

b LALL 'JECIN(2301)
CALL UELN(230o)

ING~ Of IATA



SU!kCUIINL kPLS'LP

IMPLILIT INTEvGFfk(A-Z)

L **** CH-ANL1ES REPLAY SPEiA)

It (N-.J5 ~~~

RAIL=20{'./l-LOAT(INTRVL(INO)EX))+J).5

L.ALL TL

CALL U'S(.iiI +9,3'
h'. TE( 15,5L I

5j FCRMATPI REPLAY CUMPRESSION' PATER)

k-ALL uscl( -*9631

160v f "IPRAT ( -i' MI NU1ILS PLP StLUNJ)

CALL GSTTIO,u)

L;,4 J
t NIC- ULATA



SUw.kGUTI'NE L,2
CA~LL SCINII
RETURN
END

FND CF DATA



,J ur L FI 1 id SL Ii I

CGiMm'.,N/ATT/1.ATTt 12)
Cu~M0N/CVRLAY/CVLYKY( 5)
COMMUN/ ,LY1~ IXNTRVL( 41 iENUTIM
1'iPL IL iT iNTEo i ( -Z )

1 rtS iiAi\...LS ALL ElISPLAY ET I I Y i~ill IALIL4TIUI4

CALL 6GWI(IIJPL,-t'v0JvIATT, FRik)
CALL G~ST (090)

CALL U6E3G(t,0,d)
CALL GEOFMl
CALL GPUT3,13t,2v )
cALL S ik:(.U R
tA LL ,CFY(7,1,0,O)

CALL %G( 5t,,3)
CALL GEflF(5)
CALL CGPUT ( ?, 12 1 %,,I)

L ALL uPJT ( t,, lo;:J, 5,

C ';fT UP HC~FVLP

LA LL GriEG ( 2 9,,
LALL 5PUT 3913-092t3)
LA LL UPUT , 1 + , 5 9')
CALL 'UPUT(4914096,O)
CALL GPUT(5,174'JOvi
CALL GPUT(6951tiU23,0)
LALL 6DUI(7,5e-.,1023,O
CALL GP'UT( 8,51 p- lk23,i)
CALL (vPkT (),52 v-1,2 3 ,

C SF1 UP LHArALTER AkFAS

ou i10 1 =,,,4u

Y= j.)Cnu-5wj* I

CALL GEEG( ENTI TY,-380t Y)
CALL GEO)F(ENTITY)
CALL GPUT(4,14095*3)
LALI uPUT('4,14,969J)
CALL UPUf(5q17',i 1, 1)
CALL (7LHA( -NTIfY,6tu,1,25)

IC) CitNTINUE

CALL (iENT(IOOOI
CALL GPUT(3,13,v1)
LALL IjPtUI(4914Ov')J



CALL uPUT ( 4, 1..,*,op I
LALL ,PLT ( -.2 91LO9-i dU 9U)

CALL GPOT( 349114,6090)
C4ALL GCHA (100L,, 5,,2 92 5)

S i AP uVi E T IME I 1LC t TI E

IJULTA=1024/(LOuP-1)
CALL vA3EG(3v 500, 5UO
LALL GPUT (3, 130,2, 0)

C NLL GLT( 6,974, 9!-)t 1

L. L L j POT7,5 1u2 3,
CALL uPUT 8 ,51-1 q )
CALL GPUT(9,7-',95*0)
I EL= 10

~J J ilk I=IL GiP
LCAkL L o P UTIiE L , 2,I.u

I EL= I rL+I
CALL GPUTlc'tL,73,IDLLTAv10)
I EL= I EL+ I

C St.T U ?) 1A r 12 PI N TL~,

CALL GliAG(4500,500)
LALL 'iP UT(3 v 13 (', 2 ,))
LALL GPU 1(5 ,17 4, , ,

LALL 6PUIT(ti,52,-2O,O)
CALL k'PUT(9#53,-5q10)
CALL GPUT(10,71,1ln,t)
CALL 6,)UT (1.1,353 ,-5, -1 U)
C jL L Jrt'dT1U2, 7 3,- 2 #2 5
C LL -,PLJI i1-3*I75U, 2, 1 )
CALL GPUT(14,9o,lHO,o)
CALL GPUT15*,vU,1HO,O)
CALL uPUT(1b990,1HO,OJ
CA LL fa PJ I 1'1,90 1 wH.) ,)
CALL ,P U T (13 1 U4,- 84 1 )
(A-LL OPUT( 19, 14925*0)
DOI 21 EL=20,-2

21 CALL GPUT(EL,9O,1H ,O)
CALL GPUT133*100#,0)
CALL 1-,PolT ( 34,1 14,225,k)
CALL (6CHA(4,j3,,u, 1,259
CALL Gi'UT 6 l1t4,-25,,))
CALL GPUT(62*1049-35090)
CALL GL.HA14,639091*25)
IF ( t4OEX.GT,0j I INOEX= INveX-1
CALL PPLSPI.)



U ~ LAA% U-ilTS

dou 30 TYPF=1*4
DU 25 SIZE=1,3
CALL GBL(;(UiiTENT9JvOJ
( ALL (,ELF-(LJitfENT)

CALL fLk(CtS(S1LcvTYPtLL)
UNT EN1= UNI T + 1

?5 CCNTINU9

3~i ("l',NT I WUE

*** IJL~IiTY TA.3LL

CALL MBTBL

C ***CLUSIL-f CIRCLtS

LALL CPY(6+Jv5sjlj.)
CALL CCLURM1

40O CALL (,jjEjZ(6#,Jj

rVLYKY( 11='1

t- L Tiur "J

r:No UF LATA



SUBRLU IN[ |3

C.%LL fEFLIA
RETURN
ENO

END OF DATA

I



SUblVUJTI1IJL H t-FL IN
C(jMMGjN/i VKL AT F VLYKY( 5
COMMON/3RANCH-/LP.TJRN
IMPLICIT INTEGER. (A-C9E-Z)
LuGILAL iJRIURt

;*'~ALL~k%', JS,. hi IAIITAIN A SY31li Jk REFEIhENCE LINES

UVLYKY(1) =1

C **** E'kASf OFR CGNLTFJCT LINLS? PROMPT USEP
CALL SLLP[-F(P"L"CJ'E)

C DI* USPLAY APPKUPkIATE MtESSAUtE
CALL RFFMSG(PRCOPE)
CALL uNSEL

1 lLf (,2)vPkC0P\L

I CALL ADDEF
CALL [JFFSEL
CALL i3LKSEL
ir F TU F N

2 CALL JELPJ.-f
CALL UFFSEL
CALL BLKSEL
H- TUQN

END nFl DAIA



C ***'r ADuS u. LIk DRAWN REFFRENCE LINES TO THE SCREEN DISPLAY

L IT I TY=.,Ei-LNT
ALCLPI1 I
P T Uf-N= 0

LEVICE=1

LALL LAMPS--( 64,ut,;92)

I CALL G3EG( ENT I1Y 9530950)

CALL GP'UT (3 r 1 ), I v3)
CALL 3PUT(4,14t,5il)
CALL JPUT ( 4, 14 C 69 a)
CALL GPUT (5, 176tJ,,

CALL GELNfCUzLKJ
2 CALL MCVENTEWIT ITY PLURSGR* OEV ICEXt Y)

CALL CK INT (K17Y )

JF (KLY.NE.ACCEPT)GJT05

CALL GPUI(I,lUOX,)

CALL GPUT(6v1fl',I/v.),(j)

LLEMNT=7

3 CALL MUVENT(ENTITYCURSCR,EEVIcEXY)
CALL GaP0T( tLL.MNT953,X,YI
CALL CK!NT(KEY)
If (KLY.Hhi.ACCE)T .A"'IJ.KEY.,14E.RTURN)GOTO3

IF 4AEY.NE.ACCEPT IGOT04

LLEMNT=ELI:MNT+l
GTV2

4 CALL GPUT(ELEMNT+1953#X*Y)
CALL GPU1(ELEN+2, 1603sliJ,0)
ENTITY=ENTITY~l

PLI-NT=L.NTITY
CALL GEOF(CURSOR)
RE TURN
&LND



Ll'M.M('N/[N1CNT/UTf.J1,rAT~L~
CL:MM,N/EUkANLH/DRTURN

LUGI1,AL DP.IUtiN

kAN ,t= .UFENT-l

GFF=O

CALL LSNJ(L "T'U~RNE

c.\LL tJEiqPiK(Fi~T1TY)
lF (TU;'J)GL'Uu2
CALL GECF(ENTI TV)

2 LL L (J~UL'T\~,~

FE TUPN
L ND



SUBROUTINE 04
CALL DEFT FR
RETURN

E N

.,"w-n



SUBROUUTINE DEFTIER
C0MMON/MUFLE/MOiF4 30003 ,vtFMAX
COMMf4/CVRLAY/CVLYKY( 5)
Li MMO'4/ LA'ANOVn/ U.

INTEGER ' VLYKY

C LJEFINES TEkRAIN FEATURES INTO MUF ANL) SETS PLINTER
C INDEXING ADOESS AFTER~ IERPAIN DATA

C.CUNI I NUf

C SET f-UN'C1ION KEY VARIAB~LES

LACLFT4l

IF LfPTk= 5
MJF( U=IFLPTP

F ~( -) 2Q )
MJ F- 4)

-i m___



C UPIJAT f Tc;rAIN Pt, ,NTLR

1! IT PIR= IF-LPTR

C LJE1 teli4E WIHi~i TH tm'AIN IYPL F-A LjE SELi3CTL)
L. THLN EN1[;, 1 INT laid Th ASTLR ~1 FILL

CALL SFLTEi'IITYPE)
If tLFPTUPNV7,;TL,5,

IL LAS!.= I

2 Mr)F( IFLlTIK)=ITYPE
IFLPTP= Il-LPTN+l
XL)Ft IFLPIR)=lLiT

CALL UIt- 1 Ti 03
CALL TCCLLCt(ITNPE)

LALL OFTPMS(ICLASS)
I-ALL 1Ff Nl)( ITYP~i
CALL C:JSit

CALL SETPNT(ILNTIUEV. IX9IY,IACCPT)
CALL GPUT(lPlO0,IXto)
LALL UPUT(291109lYtk))
CALL 5DfkAv4(ICLS.S,~M0F, IFLPTk,1LV~tl A91Y)

,,4,F( iPTF J=lFLi'Tt'

If- (lTYPi..NE.5) GtJT28
IHLPTK=ITPTR
11 P= !FLPTR
I F-LP I =If-LOTR 4*
i r v 6
IENIE a'T+l
Gd Tu2U

IF(ITYPLi1i .1)CALL RUAD(lTPTR)

(ALL kiLK'SEL

CALL GHLT
CALL GSCH(10009o)
WCO IlT 5,1000)

1 00f ) f.M AT # AC C E'1T /tFJ -C F FA TUkE iJ
CALL r~JI,)

CALL LAMPSIO,09O.3)

3s'1 CALL LKINI(KE~Y)
IF(KFY .NL, IACLt'TI Gu TO 4.u



I I II s.' T~ -1 L) ff ( I- f

f; ru1, 1 ' 1T +

40 1f (KEY .NL. IkLJLY) GU To 3u

ILNI~'J1 z ( I I I +2 ) +I
I FLP 1=111 '1

IF(ITYPE.Nt. ) GLT045
CALL 6FCF(MOE(ITPTR+2)f1)

IFLPIR= IILPTR
LA LL3 UILFI( AOF(IH LPT t'+2)

M.'k1(ITPTF )=l

CALL UFFSEL

CALL BLKSEL

tJVLYiKY( 1) =1

RETrURN

ENDJ

LINO CF L.ATA



SUbt LuT 1;L uomoiiYP(I Elk Y pP t-, I ENT IJX ,JY)

C DfkAWS SIM~PLE PAThS C4, CLOSEL) GUNTLORS AND PUTS A
C LI ST L+ THE ANCHUg, POINTS INTO) IAPPAY

C ITYPL I )IMPLE PAfti
L2 CL~j.LJ LUiJTLLUF

I IAR kAY: THE AFRAY IL LONTAh'N THE ANCHLR POINTS

L1 PTk< : i4L)iXtS t)EGINNINu, OF [4RRAY

1 FN1I ]HE EN TITY iW-1ULK U;f THE I-I GUR;_2

C Jx,JY THE INITIAL PUSITILN OF TI-E FIGURE

Ul MLiij IL J4 14fr Y C I
I I LP= I aT 1,
I PHR=I PTP.+4
I (MI N=9c 99
I A MAX=0

IL)EV= 1.
I L ER =10 13

,Ntd:I Hl =,Q
ITTPR W= H
1k- (ITYPE.tQ.1J [TOPRW.=L4
CALL. LP'iS(IT0PFW3,j2)
C.ALL t,-;TIIt,,2 I
L.ALL UZTLlN(ICuJ'jL

C SLT TUFIN~i' TU ABSUjLUTL M~uOE

CALL GF UT(5#176(i0,)v0I

It L=6

CSAVE -STAr Iliit P~LA.'i FOPF LAlrtR CLMIPARTSLj'j

I x=Jx
IY=JY

2' CA~LL ~kU~Cii,
ILL=I L+l

C PLACE N~oE COORDINATES IN IARRAY



I-4 Ay (I 13K+1 I) i y
If (I IX .LTI. I X, ii) I XA IN =I X
I - (I Y .LT. I YM 11.) 1YIY'N~= IY
iL (IX .L;T. LXM-AX) IXMAX=IX
IF ( Y G~T. TYi-AX) I YMA X~lY
IPTP=I PTR+2

S H" 6 .14L'Jr i SLFLE;,

CALL GiPUT4 IEL,4D,IX,IY)
ILL=I EL-i-
NOLJI UT=iNfJ0T CT+ 1
IFLISFY .Fi,. IF id4S) U'L T) 7,;

C UPL)ATiE j'3L- dAi.kL SL ;Mt-NT FR-RiA PI-EVlJUS NLIL)L

it. CALL M0VENT(IEiI ,CUPSP,IdtVvIXvIY)
CALL GPvUT( IEL,53,1 X,1Y)

I)-(ITYPI .tG. 1) G) TO 5"1

C CHECK FCR CLC'SURF AFTER, SECONhC N(ODE IS ESTABLISHE)

IP(NUjDTUT .LE. 1) GO Ti: 6o)
OAxl X-JX
L)Y=I Y-JY
DI TI=LXllf)X+oYX ;)Y
It- IIST G~T. TULE41 GO TO 60

CCLLSF THIS CUPNTOUP

I AJX
I Y=J Y
KF-Y= IFI!NTS
Gob 10 20

U '(i<EY .EU. S J~S GO TO 2J

IF ()X*U)X+L)Y*UY .LT. TOLER) GO TO 40

IF IKEY-INC DEl 40920940

Ti- -et 1i4i ?MAA Cutrll JATL S

Vi CALL GEOF(IC.URSR)
I Aki4AYI ITUP )=I XMIN
I AkRAY 4IP +1 J= IYMI N
I .--Ay (1 I I ,V+ ) =I XMAX
Ii-iAY ( T IP+ 3) I Y~AX

I NU



SJBRGUTliNt (15
CALL UNTMf!B
RLTURN
e



SUBFUUTItVL UNII~uB
CUI4MON/MOFI Lk/MDF (3000) ,MOI-IMAX
C ('M BN P!VL A /)VLY.KY( 5)
IMPLICIT 1NTtGL,- I %-Rt,1-Z)
L?,.,LCAL S(.AdjJT
DIME.NSIu;N ENTNUM(2)
LIATA LNTNUMI/2. 3192302/

PE*r FL'-.A-- An4AL~jIS LIF FEk~zAI Su TiL fACILLITATE ILubILITY ILLj ,.

LVLYKY( 11=1
TPTP=MDI()
It- (Mi)F(TPTR).E.0) RETURN

INIINC=10(<
SCRNI) I * AL SE.
TYPEO= (-I)
MA SK=bO
LFNGTH=MDF,4AX- ISKRPT

ti IIO TYPL=1,2

CALL GBEGIENTNU MUTYPE .0,0)
CALL GEGF(ENTiNUM(TYPF))
CALL LOLUR(3)
CALL GU(,~:,~I
LL FMi,,.=

Yu=(I -112 5)
Xi=( 1125)
Yi=( lull)
LI MTT=Q2?)

lii YJ=YtJ+ININC
Yl=Y1+I NINC

I IY 6,LL. LI M IT) 3J I - oU
Lf(LIMIT.LO.2I5UJTUL00C

YO=( 100)
Yl=( -1125)
L1,111=2150

1 (U I F (SCP 141 1 ,UiI
TYPFU=IvRAMT (X0,YO,MASK1

* CALL TTLIEGSIX0,YOXIYlTYPE0.MASKM0F( ISKRPT),LENGTH)



Y ~j a A!(l AKCALL TTLEGS(XI,YIeXOYOTYPt3,MASKMUF(ISKRPT,LNLTH)

'00 CALL URTMOB0(TYPEM[)F(ISKRPTJELL-MNT)
SC RNCi= .NUT .SCRNDT

J U 6 '® L'I NU L
RE TWkN

END0



SU6*GUTINd5 bkT?~u6( TYPEvIARRAY,LLE~iAT)

INTE±GER TcRfkANTYPcTTYPE,M0B1L#ELEMNT
L;'ICAL 6EAMIPS IRAN tEN~TR.EXI 1,SETBIT

L **** GLNEIkATES GPAPHICS FCR MAua[LITY ILLUSTRATIONS

LINTE k=.TO'UL.
LMCB IL ''
RU ALO=
LAKt=2
U~ TY=3
FU PL ST=4
hli LL=5
CL EAN=6
Dli 1 TEPPAN=PL'Aud-ILL

SETBLT(TEF, AN) =.fALSE .
I ONT INUE

8E AlPS=*F ALSL.

03 10 N1l,PNT%.NT
OELTAT=IAPQAY(t4*5+31 -IARPAY(N*5-2J

TFANS=EX[IT
IF(DELTATk. ).)TRANS= FNTf:
TTYPfI=A1S(DELTAT 1/4*-I
IF (ITYPE. EQ.9) TTYPE=4
SETibIT(TTYPEl=TRANS
lU (DILTAT. * . *AND .SL TB ITLAKt ) )LAKE=CITY
IF(L)ELIAT.LU).(-8.AD.SE~,IT(2))LAKE=2

T EPAN= RL AC,
IF(SETBIT(T~kRANI )G0TG120

* DL l110 TLRRAN=LAKEHILL
IFISETI3IT(TERRAN) h;U10120

I i LuN.T IC4JL
TLPPAN=CltAR



I-C1iL=MLbLTY ( TEK- ANI9YPE)

BEA'APS=. FALSE.
G',fT (. I i

1kb 11F ( k iiM 0S ) G 0 TC 12 2;
CA LL P [L L cAN T 97 3 t! 'R Y IN 5 1 ,IA QP AY i N5 +1I

122;1 IF(t4LB[L.EQ.LM03 IL)GCTOIZ2I
CALL 6;PUT (ELEMNT 9 309 19MuiIL)

11- (MOBIL.Ec0.1) CALL GPUT(ELEMINT9I3OP293)
I f CM ' 3 1L .-KJi. ) LA LL G ,U T ( rL E M N1 , 130 2 ,2 )
It CMG,3iL.rt(J.v) CALL t,PUTCL.LLMNTvl3OvZ,2)

LML!3 IL=miJIIL
ELEMNT=ELEMNT +1

1221 CALL (,PUT(ELE-MNr,53,iARRAYCN*5+5),IAFRAY(N*5+bj)J
b LE iNT=EL EMN 1+1

R: t T U R

END

4I

-~~~~-wmsW elm~- ---- ~ - - - - - -



SUBROUTINE 06
CALL UNITS
RETURN
END



SUBRUUTIN~E UNITS
CUMMON/bR ANCH/ JTUR.N
CUMMON4/MDFILE/ML)F( 3000) ,?40F,'AX
C(3JMMUNi/VRLAY/GVLYKY (5)
LUMAU3N'/UI/.,TL/t1)F;L(3,4),ASi,.:TS(3,4I

CUMMUN /ENTCNTC/ WJNT ENT 9 R E~N
IMPLICIT INTEGEK (A-CE-L)
Lt'GICAL ORTURN
D~I MLNSIlfj F.NTNUJ~(3,4)
JATA' LNT~u*i/2' ,2,A,2 -. 22., 3 92 ,)4~o52 J692 %.7 2')8t2O'9,21J,2i'LI

C **** ESTABLISH1ES lNiTIAL CPDiER dF BATTLE

S I OE =
TBALL= I

LJLLT=O
ACC;EPT= I
POSTUR=l
UCLUNT=O

F J(N

J- -r 0



JLCU'K= 1 R9

UPI k~iA'U 12)
FLPTP=UPTR+4

CALL OUBMSG(SIDE)
CALL SELJTT4TYPL)

IF (.Nu1T.0RTUkN).AjJ2
IFIS h)E.IEO.2)CGCTO)6

S I )E=2
f-uCNT=UC6UNT

u(c LUN I = i
MO F (UP T + )F Lk P
GO TCI

IF (TYPE.NE.1) CALL StLUiS(SILEJ
IF- ( TYPE. FW. 1) SIZC=3
I F (L) U~ru 4) ',t T, 1

LALL GCP Y( PNT9ENTNUM S IZE9TYPE) ,500 0500)
IF (S10E. LQ. 2) CALL COLOJR(PE D)
I F (S I JE .EQ .1) LALL L;PUT ( 3, 130 92,90)

CALL LAMP.> f , v 3)

CALL AOUMSG
CALL LiNSEL

C A LL M rV N T (0 9 ,%9TrFAt. L ,XvY I
C4LL CKI'NT(isEY)
1- (KLY.NL.ACCEPJ )OflT05

CALL tiFFS EL

CALL t6LKSEL

4.iCUiNT=UCL UNI +

MDF( FLPTR )=UCCGUNT
ML)F( ILPTR+1 )=ENT
OFlI( FLPTR+2 )=SILE

MUF( FLPTP+3)=TYPE
MWji-(ILPTF+4)=X
MOF(FLPTP+5)=Y
M0F(FLPTR+6)=IFAMI (X9Y9JLC0u()
MUFIFLPTP+7 )=0
MDF(FLPTR+8)=ASSETSI SiZETYPE)
I4DF( FLPTRt' hE=fNDPNC (SI ZFTYPE)
[10 4 1=10,17
M0FIfLPTH+I)=)

4 LONTINUE
10F(FLPTR+1S)s POSTUR

fLP=FLPTR4CU)SIL
F NT=EiN J+ I



CALL GEOFIENT)
Ei'T=ENT+l
CALL UFFSEL
LALL t6LKSLL

-. f ,(;TL.I

6 EUCNT=UCOUNT
MiOF(UPTR)=FUCNT
M!)F(UPTF+1 )=EJCiNT
M)F( UPTF *2 I=JPP+4

:iF() =FLPTP
UN4TFIiT=ENT

IF (FUCNT+EUCNT .NE. 0) CALL ACTt3LK

CVLYKY( 1[=l

PF TU(,N
END

;_lo



So3ROUTINE ACT8LK
CUMMON/MJ)FILE/M&( 3%)OO) ,Mfi)M'kA
COMMCN/UlNFC-/RCOS IZ

LktjMi\/Ps-,Th ,LM/ TI, 
I I

IMPLICIT INTL 7t (A-Z)

C *"*SETS UP DATABASE FF'R RECUsOING OF UNIT ACTIONS

UPTk=MUf (2)
UCDUJNT=MDF(Uik)+JItFUPTKII
UP TR=QP 1
SK$APTR=MfDF( 3)
RESPLV=lkDU
POSTUP~l

C ACT IVf- UNIT 41 49Y, OTLCTI ,! ENCA6E.#FIR ING RN. RESUP. qP IUkE
blrLiDJ.=4U'95

£ ~ K- V** I'E T 0 X ,Y
BTCID2=3O75

90U 1 J=1,UCCiUNT

iI~JF( SKQ P T P)= 3
MOF( SKRPTR*1 )= 3
M:)FI SKRPTP+2)=1b)
Mit)F( SKRPTR+3)=BTCODE

M-f-( SK0PTk4-'1=M8k 7 (U 0 TF*5)
,',I F ( SK.-'PT R +6)= I iM L
IMuF( i(PPTF+7)=MLW( JPTf9+6)



MOF( SKRPTR+ 14) =kESPLV
M F( SIRPTR+ 15)-=PUSTUR
MD F SKRPTR+ 16) BTLU02
,1VF-I SKkpTR4-41|:MDr(UPTR ,4|

MLOF SK: P PTP+ 19) =L N_) T I
=MF SKRPT R+20) F (UPT R +;

UPTR=UPTR+RCUSI Z
,>K -P I SK k PT R t21

CONT I NUL

4Uf ( 3 )=SKRPTR

FrUDN
END



SUBROUTINE 07
CALL USTATE
PTURN

EN 0



S~Jd)OUTINE USTATE
CCMMCN/vgdFILE/I L)F( 3uUO ) tMoFL2AX
LOMMO4N/GVI4AY/CVLYKY( 5)

li-(MDF(4).EQ.l;dCAiL FVTINT
CALL SFLJSP(PRC~.L)
IF-(OF TUFN)GOTL100

LALL ADOUNT
GOeT01

L ALL OFLUNT
u, TIi

CALL RSPUNT

.LLL Jk FtMSNj
'; T6 1.

LALL PLOUNT
Gti TI) 1



u riVLYKY(I )=I

RE TURN

END0

SU6:WLjTINL ADDU:NT
CUJMMO.N/MOFILE/MU)F4 3000 ,MOFMAX
COlMMCfN/3R ANCH/DRTURN
COMMUJN/PRU3LM/1 IME
CUMMLd\ /LN TCNT/Ud ~lt 4vT ,if-N
Cui4MUN/Uit.TL/L-L-,FRC(34), ASSETS( 304
CL .MMLJN/UINFf-IRCDlSIL
COMMON4/iPLAY/lNt)EX, INIRVLt 43,EN.'UTIM-
IMPLICIT Ir4TEoEF (4-CE-Z)
LOGICAL ORTURN
DIMENSIuN L±NTNUA(3,41
DATA ENTNUM/i ,2jdU,~,OJ,272~292)2

£**** ROUTINE PERIECP.S DATABASE OPERATIONS FOR ADDING UNITS

TB AL L=1

AL~tk PTZ 1

EN T=UNTENT
UPTR=MOF(2)
FUCNT=M0F (JPTP)
IUCN.T= MOE 4 UTI +1)
ULjUf4T=LU(L.T+FJLNT
4t LP1R=MIJF(UPTP+2)
EFLPTR=MOiF(CUPTR+3)

P CS TUR= I
JLOOK= 189

C ***ACTIVE UNIT AT XY# iETFLNtENGAGE.,FIRING RNGE.tP--JP.,PJsfURE
3ITCLUL=4095

C ~ M4ZVE TO~ XY
Br CODl =3O75

C. **** INACTIVE UNIT AT X#Y
BT CC 2= 1433'7

SPLV=1OI,

1 LALL USTMSC4111
CALL SELUTT(TYPE)
IF (ORTURN) RETURN

2 II- (TYPi-.NE.11 LALL SLLUIS(SILE)
IF (TYPE.E(U.I) SIZF=3
IF (kTUIkNkUTUI

3 CALL SELSID(SIDE)
IF (OR~TRN3)A3TU1

CALL LCPYENT9ENT4JM(SILE, TYPE) 950J95001



JfftSli1L.& .2)L ALL CUCR (REDJ
IF (.> IJ .)CALL ;PUI (3. I3jv2t0)

CALL LAMPS(Ot).,0,3)
CALL ACIUMSG
CALL LNSFL

4 CALL h0VLNto.v r'i;, ThALLX , Y
CALL CKI'NT(K[Y)

If- IKEY .NL .ACCE PT )GJTU 11
CALL OFFStEL
CALL P.LKSEL

TT YtP= I h AM I (AXvY ,JLUCK)

C **** SHIF-T THE MDb- TJ MAKE RGUI4 F-R NEW UNIT
STAR T= FF LP TF+UC:JUNT*RCi) SI Z
I I- (S Ij E. Ft . I) STAR T = F FL P TR
TDTAL=-LDSI I
CALL A0VSHF(IL1IAL,STArT)
IF- (SItJE.E0. ) 4L)UF( UPTR+3J=START+TUlTAL

EFLPTR=MDF( UPTR*3)
SKRPTR=iJf ( 2)

C **** INSEPT UNIT INFLIPMATION RECORD
FL P Tk= STAP T
MDFI FLPIR)=l
It ( SIDE.EW. 1 ..&NO. FUCNT. EQ.,)) GO TO 5
IF (S5 IL)E.EQ. 2 .,N;. EUCNT. EQj.i ) GL, Ti 5
t4FU tLPT )-MP (F LPTQ-RCi;Sl)* i

5 CONTINUE
,140F( FLPIRtI )ENT
MUF(FLPTP+2)=S LE
;ILJF( FLPTF'+3)=TYe'E

M0FI FLPTFP+5 )=Y
MOFI FLPTR+61=T TYPE
MUFI FLPTR+7)=O
MUFI FLPTR+8)=ASSETS( SLETYPE)
MOlFtFLPTR~')=LNURNC(SI ZETYPE)
01) 15 1=10,17

IM)FtIFLP1R+ I )=0
15 CONTINUE

MOFI FLPTR+I8l=PUSTUR

C **** ;Lk, UNIT ACTIUN ;-kCtJPJ GutS AT SCRATCH AREA BEGiNNINJ
IF (SIJE.E4.1~)uuTC6
STAR T=EVTPTR
GO TO

C **** GKEEN UNIT ACTION RECORD GOES AFTER LAST GREEN UJNIT ACTILIN RECUO
6 IF (EUCNT*NE.O) GO TO 7

STAI T=EVTPTR



C *~*SHIF! MoF I(- MAKE ThUM 16. MCTIUA BLOCK FCR GREEN ACTIi' KEL_'f9.J
PTRPlP=LF-LPTR+lsLJSLZ-1
ACTPlk=MDF(PTRPTk')
ST ART=ACTPTR

8 ruTAL=21

IF (SIL)E.EQ. 2)E UtNT=EUC NT+ I
UCCUNT=UCfjUNT+ I
ENThf:NT+l
MUF-(CPTk3"FUCNT
M)f 4Ut'T +1) =EoCN
Ui4TLlT=ENT

CALL MOFSHF(TUTALSTART)

?40f( FLP TRi-1 ;)=SrAg

IF (I IME.NE.OhAJTO9

C'*~ INSERT ACTIrN PECU RD FU2R A OJNIT ADDED AT PROBLEM4 T111k: &.R -

MOF F LP r +1I)=3
MOFI FLPTR+? 3=16
MOF(FLPTR+3)=81 CODiE
MOFt FLPTR+4)=X
MiOF(kLPT +5)=Y
MK F-ULPTIP+bCJT I'~.
MJF(FLPTk+73=ITlYPE
00 18 1=8913

140F(FLPTR+I 3=o
le LUNTINUE

MJF-( fL PTA+ 14)=RLSPLV

MiOF(FLtPTP415) ='StjJP

MOF(FLPTR+17)=X
MOFI FLPTR+l8)=Y
MUF(FLPTR+19)=E~)T TM
MI)FI FLPTF+20)=1 TYPE

GO TO I

C **** ACTION RECORD FOR UNIT ADJED AT OTHER THAN PROBLEM TIME ZL~u
9 MOF(FLPTRI=7

MOF(FLPTR+l)=7
M~i-iF LPIP+2 3=Z1
MOF( FLPTF+3)=c3TLCD02
MOFI FLPTR4 X
MVF(F-LPTR+5 )zY
MOF( FLPTR+6b3O
ML)F(FLPTR+? ITTYPE
MDFI FLPTP+ubIBTCOOE



Mu- (i-LPTP.+9 )=X
M3FI FLPTF I-L)) Y
MuF(U4.0 TF 4jl)=TlmL
MU F(FLIPT Q +12) TTY P
0(i 10 1=13,18

MUF(FLPTR+ I) =0

MUFIFLPTR+22)=X
MDF(FLPTR+23)=Y
MDF(FLPTP+24)=[ii0T IM
t'OF4 FLOTQ+? 4 TIYfPE

GO TO I

11 IFLKEY.IYF.REJECr)6JTCJ4
CALL GECIFIENT)
E.NT= ENT +I
CALL JFf-SEL
CALL BLKSEL
GOTOt



SUBIFUUTINE DELUNT
C(UMI4N/MiFILE/MDFI30OO ) ,MO4FM.4X
CoUUji/BP ANCH/lij, TURN
( MMO1%/PflCbLM/T!lML

IIPL ICIT INTEGAi, IA-Zi
LOGICAL ORTURN

C ***;'7 ROUTINE PERFURMS L)ATABASE Ld'ERATIUNS FOR DELETING UNIT.;
IF (I i'iL.(GT.0O miLiT~q

ULCJNT=ML)I- (UiTRIGMJF(UPTRi-1)
If (ULUUNT.EQ.0) PETURN
UlPTR=UPTR+4

LF LP TK=,,Mit*( UP-T 1+3)
EV T P rR',It)F (4)

CALL USTMSG(2)
CALL UNSEL
CALL SELUNT(UNJTPTP)
IF (UFTUfPN) 6-J l-' 5-)
L ITITY~i1OF(UNT PTr,+1
CALL GEOFIENTITY)
SI 0E 1
IF (LNTPTR.GE.E-LPTO) SIDIE=2



C *O~ ELF TE C"J I a C 1U, 4 kFC~L) S

END=MflF(UNTPTR4ZIkCDSI Z-1)
I- (ijNTPTR+kCOSjZ., E.ACTBLK) END=EVTPTR
TFITAL=STAPT-ENP,
CALL HOIFS(1§rAL9 ENO)

C** LL-ETE UNIT !t-L .ATILN RtLCJ,

END=UNT PTR+2)
TU TAL=-RCU S IZ
CALL 'lDFSHF(TCTALvEL))J

IF i.SI*J.ECJ.1) i'LJF(UPTR)=MUf(UPTR)-l
IF (SIDE.EQ.21 MDF(UPTR+IIJP4JF(UPTR+1I-1
UC OUNT=UCO.UN- 1
IF (UCC-UNT.EQ.)i Gu TO 50

* CALL LJFFSEL
CALL BLKSEL

END



SUBROUT INE KSPUNT
CCMM0N/M0FILL/MUF( 3000 I.Mi MAX
COMMON/ BRANCH /DfRTLRN
COMM(3N/PRu~.,LM/T IE
LOMMO3N/U[ N 'FLiJS I Z
CUMMUNlEf4TCNTiJNTENT , REFE NT
IMPLICLI INTEGER(A-C,E-Z)
LOGICAL DRTUfRN

C** PCiJTTNE P EtFU,;H DATAB3ASE uP.)RATICNS 1-uR RESUPPLYING UAI T3

C ALI' AIVE UNIAT i il XY, 'RSLPPLI EO WITH NEW' CO.IoAI PrSTLURE-
BT CjU 013841

POSTUR~ 1
UNTPTR=MDF(2)

tI-LPTP=MOF( JNT PTP43)
ALTf3LK=M0V(FFlPT~F+R.CDSIZ-1)

SK0PTP=M4JF(--1.

I CALL USTMS(A(3)
CALL ONSEL
CALL SELUNT(UPTR)
CALL ('F-SEL
CALL BLKSEL
IF (URTU N) GUT04
ENTITY=MDFIUPTR+ll

C * NEW U)NIT PJSTUkE f',ECCRD) IN UNIT INFUkMATIUN RECGFND
MoF4 UPTF+lbJ=PL&IUQ

______ ____-- ,WN-.



c ****SHIFT MJIV TL MAKe SPACL Jf, THL RLSJPPLY VELTGR
A~niPTK=MDF(UPI R+kCo)SIZ- 1)
PRESNT=M0FtACTPT.-1)
START= ACT PTFGIPFESN~T
TjT AL=6

CALL Mdk-SHFIJAL,STA4,T)

SKiRPTR=MuF( 3)

C **** ALLOW USEF TOf INPUT A RESJPPLY LEVEL FFUM THE FUNCTION IKLYi3CAKi
3 CALL RSPMSG

CALL UNSEL
LALL SFLtUM(kESPLV)

CALL OFF-SEL
CALL BLKSEL
IF(RESPLV.GT. 100)GUTCO3

CALL GENT(ENdITY)
LALL U'PJT(391~3,ilv)

C ***INSEFT THE PESUPPLY VECTUr' (ALSO INCLUDED IS A WEWi CW45A1 PUSTU~cc
MOF(ACTPTR4PjZESNT)=BTC001
MDF(ACTPTP+PREAiT-1)=;4OF(LPTR+4)
.MOE (ACTP1Q+PqLSNTt2V=MJF-(UPTR+5)
MIJ(ALCT PTkfPF E SNI + )= TIME
mL*F (AC TPT R+PR ESr4T +4)= R SP LV
MOF (ACT PTP+PR ESNT+5 I=POST UR

C *vc** UPD)ATE UNIT ACT ION PECU.Kj kELATIVE POINTERS
'101- (ACTPTR)'P'f;SNT
MJiF (ACT PTR+1J =RES1+6
MOF IACTPTP*+2)=MIJF( ACTPTRG2)+b>

GOT C1

4 kETUIN

F ND

4



SUBRO0UTINE DEFMSN
COMMUN/MDF:LLE/M)F( 3000) .iWFMAX
COMMON/ ERANCH/DR.TURN
C,-iMlMUN/P03LM/ Ti Mct
CJMMN/UINFl /Rcus lz
COMMUN/&N4TCIT/u',T&.NT ,ktFENI
IMPLICIT INTEG$ER (A-CvE-Z)
LO~GICAL ORTURN

'~. ~ '(TINC PE"FJMI VATABASL LJP~t ATICNS FUR DEFINING UNIT 1ig

C ***ACTIVE Jf\IT AT X,Y, ~ifTih. A4c CC148AT PUSTUPE
BTCLOE= 3585



UN TF I R= 3
I-f LPTP=P31i-(UNI PT 4-
AC lbLjS= (9 F-f LP I iW+CDS IZ- I)
SK RPTR=M)F(3 )

1 CALL USTMSGM4
LALL tiNSEL
CALL SELUNTiJP1:)
CALL )FF-SEL
CALL HLKSEL
IFID&kTUINiGT03

L**** SHIFT ri-t AILF 13 M~AKt S FALL U~ TIHE RESUPPLY VLCTU:
ALTPTR=MCF (UPTR4-PCJS IZ- 11
VP ESNT=muF (ACT P] -<+1
STAi-kTACTPTR+PRES;IT
TO TA 1=5
CALL MUFSHF(TO)TAL*START)

5KRPT9=M~h-( 3)

C **** ALLUOi USER 1-,. SELECT 4 tISSICN (CCM6AT POGSTURE)
CALL SELP()S(PUSTUR)
li- (L)TJ5N)GCTOI

C **** INSE'-l THEL o'.i' GlAMvAF PCSTu L VLCTOJK
Mll ACTP~Tk+PLSNI)=f3TCCOE
F4DF( ACTPTR+PRE-S T+1 )=MOF(UPTRt4)
tMuF( ALTPTR*P?.ESNT+2)=M1UF(UPTR+5)
MDFI ACT PTR+PRE ,N +3)=TIME
M3)F(A(.TTP+~i%-T4)=PLSTUJQ

C, *t UPOAIE uNll ACTION RECORD RELATIVE POINTERS
ML)F( ALTPTP )=P~ 'SNT
MOFI ACTPTP+1)= PPESNTG5
MU)F(ACTPTR+2)=MiDF(ACTPIR+2 1+5

i RI-TURN

END



SUJBRjUT INL PLOUNT
Ldt'MN/MOFILE/MOHF(3000i ,IOFMAX
CtJMMUN/bIRANCH/ORTURN
COPMON/ PR06'M/ T I ME

IMPLICIT INTEGE[(A-CE-Z)
LOGICLAL ORTURN

r: f. L~ L~TIN 1,1 PH.L.-MS DA TA.Hl SE JPE kAr IUNS F1(A R ELfDAT I NG JA 1 '.2..1iY



.jLLL K= 1 O;
ACCLPT= 1

TuALL= I
UNTPIP=MDI- (2)

AC FL~4'-hFLP F+rLSILZ-1
?3

LN UTI 1M=144%)
C*'**+* INAIVE UNIl AT XY

b fCCLOf= 20 4,.

iCALL j, US u(
CALL .N SfL
CALL SELUNT(UPTR)
CALL fFFSEL
LALL BLKSEL
I F() 1Ul N) GT_ 6

C NLL LAPP (649,) ,3,?)

C **** ULTERIATNE If RELJCATE YiILL PREF-MTP OTHER ACTIONS
ACTPlF=.M0F-(UPT: 4kL~JSIZ-1)
IFel~DF(ACTPTh,+i').;E.Ei\,NTI)CALL wARNMG
CALL AGUM.-:l,
CALL UNSLL

CALL MU0VENlU)ko4ITYtT3ALL v,,Yi
CALL CKINTIIKLY)

;~KLY.Nt_.Acc:LI) ;Tu
C *** PUIJ" lI'tSI II u, IN UNITI I ii LMATI CN FELJFU

MtJF(IUPTP+4)=X
MOF (UPTR+5 )=Y
MU)F(UPTR+b)=ImAIAI(XvYtJL0CK)

**** JC JAIL [Nil U L DtIT [UN UF UNIT AS - iCLJDEJ IN 4CT IL, VLC-Il- S
M0F( ACTPTVk+4)=A
MflF(ACIFIR+51=Y
MLoF( ACTPTR+7)=MDFtUPTR+6)
ML)F( ALTPTR+I6) =BlCC09E
MOF (ALTi7 TA+ 17) =A
iMlOF( ACTPTF+ 16)=
MiflF(IACIPTN +1 ) z-N I IM

C **** FINAL RECUIhO IN THE *%TIUN BLOCK--JUST UPDATE THE SCRATLH POINTER
IF (UPTr,+CDSIZ.tWE.ACTBLK)GCTO3
SKR IF=AC PTF +2j
CALL "FFSEL
CALL 63LKSEL
G6 L)1

C **** SH-IFT Il-L MU- ITO THE RELOCATE VECTOR IUSE BLANK SPACLI
3 UPIk=UPTk+V L)Sli

S I AkI = MOF(U P T R+rC 0SI Z-1 1



I 3IAL=ACTprFR+z -STAF T
CALL m1OfSHF (I ATL START)

SKRPTR=MDF( 3)
CALL OFFSEt
CALL BLKSEL
GL V I

C ~US~i IfNJECTS PELuCATE
5 IF (KEY NE k rUPtNGOTu2Z

CALL GPUT(1I0,MiF(UPTR*4b'0)
CALL GPU1I(2vl1),MDF(UPTR+5h)O
CALL LFFSEL
LALL OLKSEL

6 CALL iuFFSEL
CALL BLKSEL

E-NO LF DATA



SUBROUTiNt 08
CALLMIVMMI
RETURN

END



SUBRLCUIINE ilVMMi
LuMMUN~/MiJEI LE/ML)Ft 3000 ) ,MOFA4AX
CGMMLN/L>ISPL/10PL149003 .1ER
CZ-,MMN//VRLAY/CI'LYKY ( 5)

(-2,MMLr'/z.I NLE/UPhTi- 9F ILPTR
Cut4MUN/LLuSTR/UNTPrT (10,2) ,CLTYPEXZERL),YZERU,XREF,YRLF tUi~fi1.N
CUMMON/MVII/MUVENT
C,:MM2NSAVE/kFRJ 9FRFE JUMP

LCOi-Mu~l A .&AY( b.)
L (;ILAL DPTURiN

C ** ALLOWS USFk -fu SPECIFY OIPTIcjNS IN PLANNING UNIT MOVEMEi'JT

,)V LY KY ( 2) =5j
iVLYKY(3)=l;)

LVLYKY(4) =11

C CREATE MOVEMENI PATH AND ARRIVAL TIME ENTITIES

,l!LNT=NCjV~jr+ 32
CALL (AbLG(Ai! VEiNi , u)
CA~LL LUL(jP (2)
CALL GPtuT(5l76;,j)
OU 5 1=1,14)

CALL GBSLG( INuVENT+I 9090)
CALL CJL(o

(,A N1 I %UJC

C **** SELFLT TYPL CF UNIT W4VEIIENI

I CALL SELxiVT (TYPL)
I f ( . N . . DTTUJ ;' 1,LIT 0 2
CALL orLi T( ILWL giFkJ9F EvJUMP)
Obi 11 1=2,5

11 OVLYKY(I)=0
GL)TC 5U

12 ik(LLIYPL.ttj.i.-J.rYPe.N:.6)uJT2J

CALL GE~NT (7+1)

CALL GPUT(2,11doMDF(UNTPTR( I,1)45),O)
CALL 6LO~N(1+1)

15 cr"NiI w~r



C *~sSELELT ONIT(S)

20C IF(T YPE. NE .1)G'CTO030
LALL SELUNT(U,-Ii-1
IF: (u'f TWU iJ 'UTk U)
(1 TY#P&-= I

30 CLIYPE=TYPE

CALL LjUNTS

C ****LUCATE CLUSiTER CENTE;

IF (TYPE.NE.2.At4u.TYPE.NE.3 1GLT(?35
CALL CLCjMSG
CALL GN"LL
CALL SFTPIMy U, ,)lt~il:iYZ'Ru, 1
CALL OFFSEL
CALL 3LKSEL

L*~ Sr.-CT A (' FLPLNCE fCINT

CALL RFPTMG
LALL UNSEL
LILL SETPN~Tt~,1, lXREFY,~Ft 1)
CALL OF-FSrL
CALL BLKSf:L

auTt 4r,-

C **** LtAI) UNIT 1.) COLUMN CR LEAPFROG

35 XZL L=frtFUNTPTi (1911+4)
YLEkC=MJF:(UN1P~lk(I,1I+5I

C ***INPUT THE PATH (iF TH-E ?4CVEM'ENT

40 CALL DPWPTH
IF (AFIAY( 1).NL .u)UFJT050
DO, 45 I.-Ooq

45 CALL (ECF:(8+1)

s0 OVLYKY(1)=1
REITUR N

- -I- - - -



L(.eMu./ ik ANCH/L Ji f
CC tMON/CLLSTP/W41 PT (1092 ) LLIYLxEJYZ(.jXEvY,~J 1kI
IMPLICIT INTIEER (A-C,E-Z)

LOGICAL DRTtJPN
DIAELNSILr4 TABLE(51
D)ATA TAiULE/1, I 9, u,!Ii,2/

C ALLi.VS JSDi' T(-, CLN4S1~jC I A CLJSI EK OF UNITS

UNTCtNT =0
UINTkiAX=TA5Lf(C Ll YPi.

Io~ UfiTPTk(1,JV=0)

2J -LLLTYt SL%.i. LTY(UL:1,.j CALTf,1S

CALL CLUMSG(UFF)

C **** SEE IF: TIS UNIT 1S ALREAdY IN fHE CLUSTER (UMIT IF TkiM-)

U 3o 1=19UNTi-\X

31) LUN~TINUE
O)L 40 I=IIN~iMAX
IF (UNTPTlR( 11) .EQ.C) UOTO50

LALL CLF'AS(;(CN~
6UT;20

C **** AOL) UNIT

f 7 C TN T = ONT(_N T+ I
LJNTPTR (1,1 I=UPTK
CALL GLrT(7+1)
CALL GPUT( I1U.6MLF(UPTR+4),01
CALL GPLT(2I1l09MiJF(UPTR+5),O)
CALL GEUN(7*I)
Go IC,2 0

C **** D)ELETE Ui-.1

60 UN1CNT=UNTCNT-1
UNTPTR( I, 3=0
CALL ;ECF(7*I)
CALL LLFMSGIOI-f)
GJTLiuO

70 CALL (FFSEL
CALL aLKSEL

C **** PALK( THE A'flAY



J~1

JjTP TR J , I =UNT'TR I I I

1' LUi.1 LU41;

RE 4A N

E A_ 
__ _



SUBRUTINE 09
CALL UNTPTH
PLTUQN

FN Dh



SUt LJI I NL UNT OTti
C'JML WS I ALc-/Ur~l ,of IL P TF
CUMMLJN/CLUSTI4UNTPTI ( IAJ,2) ,lLTYPEqXZLROvYLtR0,XREV~,YR~EF JNiTL4
COl4MUN/CVkLAY/GVLYKY(5)
IMPLICIT INTEGER (A-L)

C ***CALL P(,uT ijLS VdiICH W LPU~c AN INDIVIDUAL UNIT' S tdATH i, L .LJ - l.

C *** SINGLE UNIT MGVEHENT' PASSES THROU-GH THIS ROUTINE

If (UPTR.E0.0)GGCI
LALL SNGUNI

L **** SLL WHAT UNIT, If ANY@ NLEi)S PRO1CESSING

1 00C 5 INDEX=19UNTCNT
Ai UNT PTP ( I NLX, 2 )LQ.tJ)C-TC 7

LuNT INUE
iiVLYkNY(2)=!2
Go T 100

7 UVLYKY(2)=OVLYKY(13+l
CVLYKYI 3) zCVLYKY (1 )

. **** CLiERMTMIF IYPF i-t CLUSTL-K It VLA 14T

33iKANU-I=CL TYPE- I
G0TC( 1O,2t304u), ~WANCH

C *.=4' JIF ELTI(tN OLPLW)ENT

1 C? C ALL 01 P OFP ( I r4LX J
6CLTUi 100

C **** t-IXEL) POINT DEPLNDENT

2- ALL F-IA[EP(liNOJLx



(16 T j I

3) CALL CGLUMN(INULXJ
6tiLt lC1)

~- *** LLAFFf-J?6

43 CA LL L PFPRUG(114DEX)

lo U YK(1=
iN i)



,SUBRC.UTINE SNGUt4T
CUMv4UN/SCRYCH/PARRAY(81 J
IMPLICIT INTEGEI,, (4-L)

U.:MM~C ARRAY(63)

C **V* IkANSfi- S S[;'RLE U,,41, U3S~r INPUT PATH# ?hRUMi AhKAY TG 'AI .kAf

Luo 10 1=1,63
PAFFAY(I )=AR!RAY( I)

1s LiuNTh UU

END



SUE~mLJTINE Olk[)LP(INOEX)
CLuMMCN/fOF I LE/,14kjF( 30UuJ IMjJFMAX
LUIMMIJN/SCRTCH/ PARPAY (81)
CLuNt LN/CLUS It, /UNTT I. b21 ,CLTYPEXLI-RUYZL~ ARE 9YPEF ,UNI CNl
ULMMLN ARPAY(bX')
lIPLI C1 IN'TF.,LF (A-Z)

C **** LuMPUTES UNIT'S PATH AS IMb4BLP OF ULRECTIUN-UEPENOENT CLUSTEL'

URi=NTPTIflN'-X, I.

X=MH (UP'Tk44)
Y=MUF(UPTR+5)
PARIPAY( 1=AWAYI *3-2
PARKAY( 21=X
PAP AY ( I=Y
xANL=X
YANL=Y
XO=AFPPAY(2)
Yo=ARFAY( 3)
Xl=AHRkAV 4)



* *** u E P LKL4T IV L P-SI I~ UN1 J,\ T [IN F I K T LEG LF P'ATH

C. ~~* iLT rtAL UNJI l )J.IT1LI Al uN. Fit-'ST LEG

X2=2*X1 -XO
Y2=2*Y [-VO
CALL kEALPS( Xl. YiX2,Y2,ARELYREL,XV)

C ;- STUFf THEC oUFFEK WI~h ITHE JNIT PGSIIILjNS

PAPF M(4)=X

PARiRAY( 5)=Y

C***, VRIJCL SS THL-w LST ut- THiE CLUSTE \ PA~TH LL, S

XULU=~X
YO Li)=Y
FL PTK~b
LI M] T=AF AYI I

f)10 I=2,1-111 T
XU=X I
yo=vI
X1=AkkAY( I'2+2)
Y1.=ARRAY( l*1L+3)
f ( XO * F Xi.*AN'i0Y).Y L UT1)

CALL IZEALP.j]X ,YUXltYIXRELYRELXY)
C 6[* TA eLST PAi. Tj THL HLJTATIIlN POINT

CALIL PTUL(XY,XAi4CYAN\CXuLDYOLDXNEWYNG-W)
PAPRAY fF1PTP-2)=XNEW
PARRAY(FLPTR-1 1-YNEW

5 PAFRAY(FLPTR)=X
PAPK AY (I-LPTj+ 1 =zY

C ~*~*INS~zrT WAll i LLL
PARRAYI FLPTR+2)s=X
PAPPAY(FLPIR+3 )=Y
FLPTR=FLPTR+4

X2=2*XI-x.,)

CALL R1EALPS4Xi ,Ylx2,Y2,XRlELYRELXY)
PARIVAY(FLP1R) X
PARR AY(FLPTR*I)=Y
F-LPTP=FLPT f2
X ANC=XtL U
VANC=YULL3
XCIL-

to CONTiINUL

PE TuRN



tr ~4

S

S

S

S

I, __ ___
I..



SidLRtJT !Nt V -IXJEP( I NDEX I
CC MjMLi4- I U/Aiui ( 30001) *,-ILFMAX

I M F LI II i NT. F',

C **** iuMPLCTl-S UNITIS PATH AS Mt:46LR JF FIXED-PINl-jtPE.'iDENT CLOJSTJ~.

ojrT - jNTPTU tijLJ'X, 1)

XJ=AFo Y( P1i
Yk)=Akr AY( 211

~*4uL T ~f LA~I VzL 1- I -j I ujN'T Ia THEI CLUSTE.-?

LALL F t L-(Xq'tA-.0rY-.'L-X,Y,XELvYPEL)

PARRAY (1)=ARRAY( I3*?
PAF ;;Y( 7)=X

C **** ~I'UTHLt rLAL PUSIT JU3N CF- THE UNIT ON EACH OF THE LEUS

FL PTR
LIM MI 1 -AY( 1I)

X6=4t~- AY( 1'::-'1 2)
YU=4RF AY( I:2+3)
CALL REALP )AXUYOXP'-e-,YFEF ,XREL ,YRLL, XY)
PAPPAY(fL.PlPJ=

PARRAY:Llk+3 )Y
FLPTR=FLPT +4

I~ CU NT I NUE

'.( U



SUBR CUl Nt COUIMNI INEX)
LLJMMQN/MUF[LE/MUF( 3000) ,MiFMAX
CUAMQN/SCQTCH/PARRAY( 81)



LJ~.I.T, I. v' Tt (1^, .2) ,LLrYPE. XZE ,'VZ kLFL'XREF , Y LF IU Lj 4f
1 M - L I~ k 1I i;J t-Gi- A -0, S -L

td_*lm\ APAY(63)

C **** LGMUTES UNIT'S PATH AS P1646fR UF CULUMN MOVEMENTr

X=i (Uprp+4)
Y= MO F Ij ir , b+ 5
L I M I T A RR AY (1I + I

L~* PI-LuCISS THE LEAD) U1IT

U_' lu 1=1,LlfNlIT
PAPRAY(1*2)=AR ~AY(I*2)
PAkRAY(I*2+1)=ARkAYI*Z+I)

17) CCLNI NUE
LlMlT=Ll'lIT-1

GL1 1 0,o

C **** PP.UCESS A i-ULLGvJ[NG UNIT

5-1 PARIkAY(2)=l

PAP, AY(4)=X

C ****ir EACH LEAD UNIT IXUV&_PLNT LEGo A FOLLOWING UNIT

C M* C 1VES AN EDUAL JISTANCE foRwARD ALONG THE SAME PATH

LL G= 1
tic! 0XNT= I
LI MIT=LIMIT-1
Dt 90 I=lLIM1T

RX=ARkfAY(1*2+2J-AkRAY( 1*2)
RYAPPAY(1*2+3) -ARRAY( 1*2+1)

~7. **ALA) UP S)LGME1T LLNGThS UNTIL UISANuL IS REACHEJ;
L, ** LAbt:L LAC-i o~(LiL ACCUHDINo, TUi LEAD UNIT LEG 1
7u RX=ARkAY(LEG*21-X

RY=AF)RAY( LEG*2+1)-Y
IK SLIP TI FA-KX04Y'RY)
Nt UCfN1=NCuC;NT+l

X=ARkAY(LEG,:2)
Y=A~kAY(LL(,*2+I)
LEG=LEG+ I
PARRAY (N0OCNT*3-I) =I
PAP-,.AY (NUJCNT*3 )=X
rdAIrA'f(lv0JdCT'3+1I zY
LLG=,LL6-q

GU TO 70
3 X=kXPRLEG/R+FLOAT(X)

Y=OY*kLLG/R+FLUAT(Y)
PA.' I AY (NOUCNT* 3-11 =1+ 1
r'AK AY 4 NULJC(r*3 J=X

Iw



PpiPAY (.'L).* 3L )=Y

L I M I T=NVJLCNT- I

103 PARRAY(1V=LIMIT



SUBPLuTINE LPFRU'l(INL)EA)
CUMMON/MOF I 11/tMuf ( 3iOUl t4lJf MAX
CUMMOlN/SLIRTCH/PARRAY1 611
L(-iV4uN/CIUS/JtTPlk(it),?),LDXZEYIZEQO,XRF,YLf,U.T~dI
IMPLICIT 1i TE,,tv.4A-Z)

C, **** COMP'UTES UNIT'S PATHI AS MErIER LJF LEAPfPGG M(JVEN4ENT

Pt.uUNT=.4RPAY(! *
Ll MI 1= PCCUJNT
L;PTR=UNTP P1 R Il DFX 9'A I
X=M[DF(IUPTR+4)
Y=M0i- ( UPTR+ 5)

W) TLI 1 1O20) 91 N JLX

C **** LEADi UNIT

V:PARI*AY( IV=PCC UNT
FL PTFz2
0-X 15 1=29LIMIT,4

PAPRAYILPI ) ARRAY(I J
PAwAYlFLPT.+l)=A~dAY(It1)
PAiRAY4&LPTVF+2)=ARRAY (I)
PAF0AYfFLPTR*3 )=ARRAY (1+1)
PAFRAYfFLIk+4)=ARRAY (I)
PAKkAV(FLP1R*'.+53=APRAY(I-1I
PAPz'AY(f-LPlRP46 )=APt-AY (1+2)
PA14 AY(FLFTK+ 1)=A'f'AY(I4-3)
fLPTR=rLPrRt8

15 CUNTINUE
PARlHAYfFLPTR)=ARRAY(LIMIT-2))
A~AY(LTP+1)=AR:.AY(LIMIT+3)

t01 ,I N

C O** THER UNIT

PAPPAW1)=PLUUrjT
PAPV. AY4 ?)=X
PARkAY( 4)=Y
ILPTR-4



~i-F RY ULP;I3=AFA Y( I
PA~r~AY I iPTk+ 1)=A RRAY I + I

PAf2.AY(FLPTR+31=AR RAY( 14+3)
PARPAY(f-LPTP*4i=APPAY (i+2)
PAUAYiFL PTk-+5 A P \Y (1+31

PAr A Y (LTR+6 =A R RAY (1+2)

FLPTR=FLPT;+o
LU(ANT INW-

Iq Tu rN



SU8b-UITINL kLLP&StXU,YO,X1.Y1.XYXRiEL.YkEL)
IAPLICIT INTC6FF (A-Qq~S-Z)

C Q**'LTUW-N~S UNITI PCSI LN RELAFIVL TC LLU )Tt-. CtNTLK<
C ANLu 4 KR:F-~ LE Pf"INT
C A01*O LLUSTLR CEJTL.
C x*** l KEFEkENCE PGINT
C ~**XY UNIT PCSITION
C ***XREL,YPt:L NEW' RELATIVE UNIT POSITiJA

* T A;,SLATE X .39YO TL fliIG lix

XT=X-XO

L ****' .UATL ABLUT LR 4A li V I=,.

FkH1'PLT=5QRT (RDX*PiVXRDY*.I)
PSfN'~kJY/RdYPu1

b E*' TL r iLAILIVL PUS IT If C N)F J:4 1T In N. E C OL D I NAT E SY ST LM

XR EL=FLCAT( XT)*kCUS+FLOfIT( YT)*KSIN
Ykf:L=FLL1AT(YT) *-COS-FLCATt XT)*%-IN

TU %t':

FAW = IMF



SUB uUTINL PEALPS(XOtYO,XI ,YlXRELYRELXY)
IMPLILIT I"NTEGEH(A-09S-Zl

~ *** DETuRWdS FFAL UNIT PCSITWIN vHLN CLUSTEP. 1S AT XJ,YG



X.)q YGLLUSTEL& CENTh3
C AL, XIYl KEF& ENLE PAlNT
C ***XRELYREL UNITS RELATIVE POSITIWJN

FUX=X1-XO

QS IN=RJY/PHY PUT
F CS=RDX/RHYPUT

XI lLu U (X, EL)* CL -fL AT ( V [,tL) *PSIAJq
YIZI-LCAT(Y,,LL) LUjS+FLCT( Xt.LL)*kSIN'

X=XT4XO
VY YT+YO)

EN U



SUdRUUT INL PTL.L I X1 ,I1Yl.,IX29 IY?, IX3, IY3 I XI Y)

C kETUKN'S THEI POiINT LN GIVEN LINE SEGMENT CLuSEST TO A GIVEN P1U1ilif

II~, I Y Twit P',AN Ti 3E *IEAS'JRED FEuM1 THiE L 1,4

C 1X2,1Y2: FIR~ST ENCPOIT (it L1E SEGMENT

G1X39!V3: SECCNiJ ENOPOIINT -)F LINE SEGMENT

c IALY PCSiTlt.N uK LINL 'SLv'i4L4I CLL&EST TL, PUI.-T

Yl=I Y1
A= TY3-1Y2

IFMIY Ali . i .AN- ( hl~ .6L. 1Y2iI L:4.
$ &(IYI .LL. 1Y3) AN0. (IYL .LE. [Y21)) GO TO 60
Ix=Ixz
IY=I YI
6; " I u j L,

5 IF (Al 26,101p?IL

T!" FU(IXT GCE. 1X3) *AN0. (IXI .GE. 1XZJ) O 'R.
.$ ((Il ALE. 1X3) .AND. (IXI. .L. 1X2))) GO TO 60

A1Xl
Iy=Y7v
(A'~ I U; 90

qk- . _ __ _ _ __ _ _



2. l %M~A= 1Y2

YMIN=I Y

G(, TO 50O

Y IAA.~iY--

XMIN= IX?
GG TO 5.

11 (UYl .L. Y'I J) ..- (Yl ',3 Yfr*' X)) G6 Tu 6)
Lx=lIX l
Sy I y I

(;L, T(, 90

LCvti., It& 141, [VI I A.iTHU4 3UNM2A"Y rit- LIA Sf:GMwrT

YLMIIN=SLLPLlIx-XAI1N)*YM!"
YLI4AX=SLf Pf 1*A-X.4AX).YAAX
It (tYl .1 t . YL~1ii~) LO. (Yl oj:. YLMAX)) uJ TO u(,

C I~ 9I.1YJ I j Jjl41' I trL.'4tt- -- CUAI UTL LLuSES I ;)Cd1iT UN LINL

T=FLLAT( IY ) >LtiEFLUAT( 1X2I
SLC'PL2 =SLCP L*SLLUPf

GGAu To 9%)

C IXlvIYl NuT tiIlHIN uUIDARY -- CdCUSE CLOSEST ENDPLJINT

i;Y =1 Yl - IY2
DOe=UXV)X+flV*OY
VX=! XL-1X3
DY=I t-I Y3
03 =PX 0X~+D Y'* DY

It1 GV311

GU TO 90

1 fl IX=D(2

90 Fit:7UPN
END



SU~t3CU INI Cl'
CALL TERPTH
RE TURN
END



SJ JTU T "IL rPT t-
CC MMUt' / M OFI L E /4F (3 %; 0 ,M 0F MAX
C0JMMGN/SCPTCtl/PARRAY(81)
LLMMN /S IIN G LE/ UP ,R .FI L P T
L~jMA;,N/LLu.,Tk-/.A;.1 PTk I lo, Z') LL TYPEtXL~ 9,Y Zt DO XJeF,YkLf- ,Uidrt.JT
( o MM ; / IV P LAY/C VLY KY ( 5
1,4PL I C I T 1?d 4 ( A - Z)

C *** LaTINE BREAKS UNIT PATHt IN PARRAY uP INTO SEGMEN~TS OF LONTINJuUS
C * ~TiERFAIN St' THAT THEY CONF~ORM TO THE MOF ACTION .4ECORL FjgfRM1

SK%.Pl,=M~f-( 3)
L4. I. -SKRPlR,m,,FMlX

ML)F(I )=O
I LANT1NUE

**** ..t1 [I.T UNP'rCEISSLi) 01\11S M1OF AND) SC' IATCI POIflTE~K

If (uPTR.Ecu. )1y
FtkLPTfR=SKRPH
FLPTK=ILP Tk+Z
PIR=UPTP

13 CUNTINUF
LVLYDSY( I)=I
77E IURN

IL U,41 P1I It2) = K P 1IF
t L PT P SKi- I P + -

TNDEXZ I

C **** dFLAK SL,,,4LNIS INTC' ITLE(LS (TERx\A1!' TYPE LEGS)

2. TTYPEO=Mt)F(PT~w+c
14A SK= 1839
SEGCNT=PARRAY( 1)
Jb7 50 1I=1,9S EGC NT

Xo=PAFkAY 1*2)
Y j=PARRAY (1*2)+1
Xli=P AD;,AY I L*,'+z
Y I=PAPkAY 1 j*,243J
IF (CLTYPE.NE.4 .CR. INJEX.EQ.1) GO TO 25

XU=PAIAAY( 1*31
YJzPAPPAY 11*3+11
XI=PARAY(*3-3)



f I NLS=MJ- (f'LPTR)

MW (#zLPT; )=Y:)

I i- C L Y,'l:. Lk.. L z~u= ( 1 +2)/
IF (LLYPE.L-4.3 CjR. CLTYPL.i--.5) LL.=I+1)/2
IF ILLTYPE.L.4 .ANi. liNIJEX.GI.1i LEG=PAk :AYII*3-1)
11C 30 J=OFINJS

MDI (FLPT:+3)=LLk.

C\T I 'NUt
TTYPE)=MJ)F(CFLPTR- 3)

5.! CITTI NU L

C PUT L . T ) [Li UF PATIH INTL LI ST

MUfl FLPTR )=Yl
MOl lLPk+?)=TTYPL:)

P4 )If CLPTk"I I A I.

4 ~rT4=Li,T +3

I . TUuN

*~~~ AD~ k~



SUBROUTINE ell
CALL UNTARL
RE TU S N
EN D

!t



Suf3RUUTINE UNTA'"L
CUMMON'/MUiF ILE/ Mi.)Ft3JJU I tfMOFPAX
CCOMMON/CVRLAY/OVLVKY( 5:
CCJMACN/PPU'.LM/ P1 IME
L:MMN/S1CAL/LT FdILPTR

CLuMCN/UNFI /PCWJ!
CUiMMUN/PPLAY/INELXINTVL(41ENT,'i
IMPLILIT INTEGLi (4-ZJ
LLMMON ARkAY(03)



C ** CLAPLIT[E 1 MII NilJ A A ZP IVA L r IME~ i> Uk S IN GLt UN ITS
C ~**ALLLJwS USEK 1 2 ADIFY THLA ; INSERTS ACTION RECJRL) INTO3 uNli FILE

SKRPTFR=MDF (73)

ALIL Co=Ali) (P~~l *fCJSILi)
AC TP TR ACTRC O+MDFAC TRC L)+2 )

C **** ACIICN CUL)E I-CJ MUVE TU XtYr TERRAIN TYPE CHANGE
61 CuOE= 3v75

* *4,' iltV TL: XY

TYPL=MDF (UPTR+3)
FLPTK=FILPTR
11 YPE=MiJLF(UPTR+6)

C , V INL t91)I3-i TA4L S-ToE3.i PA [1 Lr-3 VCIATS

CALL PNTOST

C **** CMPUTE ELAKzED IIME OVER EACH SEGMENT OF EACH LEG
L *~*PLACt ii1 ItDlir. 0'ZIVAL Thit WGRJ OF THE SEGMENT LLLL

Ii- (SPEELV.E0.01GOT9
01 ST=MIJF(F-LPTR+3)
LLAPSL)fLUIAT~iUST*Ot./FLCJ,8T(SPLLLJ)*O.5
MJ,-F(FLPT,7+31=f-LCPS-)
FL PT R= f-L 11T k +Ki
ITYPL=Mof~(d-LPTk-1)
IF (FLP Tk.L1 .SKIPTk) 3ulTC15

C ***'* CUMULATcE TriE ELAPstJJ'[ TIIPES TC; GET THE MINIM4UM ARRIVAL T1i1iL$

f-L PI k = V I LP T +-
Cu MT I IA= PT I ME~
PNTCNI=AIPAY( 1)
Dii 25 I~iPeNTCNf

23 LUlFTIM=CUMTIM+M)F~iLPTh*#3)
FLPTRF-LTh,'+'
IF (tA -(FLf] l I.t(J. I IGOJL23

25 CONTINUE

C * UISPLAY THL AIkFIVAL TIMES AT EACH NODE UN THE PATH
C ****AND ALLOW I hL USL6 [K ALJIFY TH-1u

CALL TTAULFE(TAH-AYI

C **** SCALE THE APPIVAL TIMES AND CUMJLATE

FLPlk=F ILPTR+5



IF (TAPI AY(LL6,.: ..;T.*:) uU 1 '1

GU TO 34
32 ML)FFLPTR+3)=1)u.mFLOAT(MF(FLPIR.43))/FLC;AT(TARRAY(LEG, J )+

1 FLLAT(MDV(FILP1'v-2))
''t LCINtJ[N~

vLPTR=FL P~k+5
If (f LPTP.LT.SKt-Y~'kJ uU7('30
MDlF(FLPIR-2 )=iNJT1IM

C**4* INSEPT ThE F-ILE

IF (U T +4~ _I . T A TiK Cu TC 13,t
START=F1LPTR
It (MOFI(4).GT.0) START=MDF(4)

134 Lb NT PJUE
NE nL LN=i rkP 1 'L P I
LL Lk =ST 7 I1 -i'LT- PT ,

I rTA L= %FP.L E N-CL~jLF1\
CALL tlDf -F(LTALvSTA:T)

35 SKFRPIP=MFI 3)
UL ifNu=6,;PTQ-1
FL bFu~k lPIF f I jAL
P1 Ls ALl FlT-

-1 4)f tPTI =ULLtv PLENO'
M0Vf-(P~k =MDF IFLPTR I
I t 0~1', f FL [' 1 LbLu 95) J. 0.) MJI (PTk )6TCU5L.
p If + .1

50 CALL MVDLNE
ML)F 3 )=FLbEC

C** I HI S PA- 41 H 4 t I IN, I 4iiL LI LL T LPRA IN)
919 LALL liA(PT-i(UPTPMLl(LPTR-4),MDI-(ILPTR-3))

uVLYKY(11V=1
RE TUPN

?'L 1I UK N

END



SUBROUTIN : PNTDST
C LkMUN/~Uf lLt/M*iA- ( 3000 J9.4:F MAX
LiLMMLN/SIN(,LE/UPTk,FI LPTR

LL"tWLS /I Plk 2L Y~ LR9YE~~JVQF9Ljq

I MP I I I NI I A-(*S-L



C** L~i-i'UTLS 1T ,1 A\. C ES 63tr[' LL14 PAT H LL(, PL)IN TS ANuL PL A%,LS Tr IL A t.1
C ****Itif I'i ST~INA il-r 1LI-NT AV IV.1L TIME1 SLOT LIF Ill-S ALTILA

SKkPTP=MOF (3)
FL5E,=UNTPT1( 1,2)

L LfdPO SKF 1
A =Mjf (FL~iEG*1I
Y 1=MOF IF LbE.;42)

MDtF( FLBFG+3)=O

XIJ= X I
Y =YI
XI>=MLUfk- LPTR+L 3
Y I= OF (F LP-Tk+ 7)

FP'XdfLLAI (A1-XQj
H)Y=1L L'.AT (Y I-Yt,

21 51S2!\I tJX*1-)X+XuV*j,-JY)
if (UPTi-.NI..)) GoU To 6

VC. 5 1NDLX=1vU(CLUtT
IF (bNIPTR(1Ni)LX,2).E.j.FLPTR) MOF(FLPTP+33=O

5 LCNT I Nui

Ai £~i, I i IHi 0 = S

K ET Uk N~
LI NO



F&JNC II tji 4 NT.S P( S Z9 F. 9TLE1IU
IMPLICIF r A\ThuLt A-Z)
LI) CN/SflEEV/SPELDS~ 141 9)

dC Lh/ SS~ I Z t

C 1\ bECIEVE S UN LT S1IZE t YPtANO LCMPCSIT E TEkRAIN LOCATICN 'TC..j'
c c* CLviPu TL S ur4flI SP iE IN ~AS T L UINIITS/ HL; U P RUf3L EA T I Ml
C L'*~ C,,i)LS ITC, I, A [ll LIJIL) ACG, t-OR SPLIu tF.LCT[IVL f L-t " ',

SAi,

LAKE=3
Cl TY=4
ti I LL 5

HLR 01AD=' 8
CL EAP

L 1' CkL K f-:



TI ,I T I

ii7(I A-. by V(I)L ( r ILL) TC -OE I. 4L., I) T I YPE=Hl LL
I F (IAN( BCC UOST) TLDE) I-.) TTYPE=FOREST
I F (IAN,,( OTC(i 1) tILL) ,TC(,JE ) .NE u.AND).T1 YPE. EQ. FCREST) TT YPt 1L-I'., I

I Ft (A:(TCL IIY) I TC'- I .'L:.0 IT YP=Ci TY

IF ITTYPFE.FQ.kRL AD.ANJO. IANJI.) B*[C;DE (HILL), v COLJE) .NE.o)TTYPE=;iLi<,,A
I fIT TYPL. .011 TYl"CLE A

T ~-L L ti- S 'P F .. St I V iLII I VP

C ***UNIT SIZL F.ACLU- (PEOCENTAGL)

~ ****CLNV PT SPELLj TO ACCO44ULATE UNIT SULE AND GRAPHICS
C b uNTSP I S INo Gf APHI C PjI NTS/HCLUF PrO$6LEM TIME

rETU&d\
E ND[



SUBiUUTINt TTABLE(TIMES)
COM;'4iN/ PRLt3Lm/ PTI ME
IMPLILIT INTEGuk(A-Z)

L *** UUTIN ALLU ,S JS~k TL SLELT ARRIVAL TIM~ES AT THL
C *** DEST INATt., IuP PATH- LEGS ovITH THE RESTRICTION THAT THEY
L.** NUT PRLCFD)L THE MJINIMUM ARKIVAL T114E IN ARR~AY $TIMES$

C-.LL 1 %:SC( T P 3)S

IF -, ~I.i.i'b(,) C TL; 200
F)6 JOC I 2,PNfClN4I

It GT\F(-,)L.ItI,) C Tu 21.10
I r'o CLU\T INUL

C AL L S f- P SI )l:I,
If~ (PkLNTG.Lf. jI TO 2JU
00 175 I=lvPNTCtjI

MNMUM=T IML S (I,1)
If- Cj*j~ TS AT4~1l1



~ f r F jI - m'Aj i

T!~iLS( J, 11=1 IMES(J I1 t~ti
150CONTINUEL

175 CC h.1 INUr'
LA LL T T I M -MS)

?') CCNI INUC
OU 10 I~lPiVrCNT

X=.ARkAY(I ',2+2I
Y=APR AY(I*2t3)

CALL SELSTT(MiVUMX,Y,SIRTMl)
I Ii4E=ST;FI Wi

2~ LALL SEL~k1(:1'4IUM~JL)*4NALX,YARTIME)
T IM 1=A L I M t

TMES( 192)= low.,FLJAI( MN!4Ur-STitIMJ /FLIAT (TLME-STRT[M)
)If I ~

u&5 Jimi, 2iiCAT
T1MLS(J. I I.AES(j,14-L)IFF

CLINT[NUL
CALL TMSGtTliiESI

F T U IN
ENU

F-y"No-"- Mmifof Irm- -



SUBRLUlIN E SELAk I I14NMUlMqNOMNALXjYvT I ME I
CULm~lifN/PpUBLM/ PT iMt
LuMii'N/ ANUI I Oi TURN
LCMMUNi/ K2L AN~/ I iNJ X ,I vi I o, I R ,L E.40T I A~
I 4PL I Cf I I N4T~cu A-L L-L)
LuGiL).L Jr IUl

*** ALL(IhS USz-R Tu SFLt-CT AN Afq1VAL TIL

CALL GPUTllvlvJ,X,)I
CALL *,PUT I?tI C ,Y ,J)
L ALL iU t 3 .t1
CALL ,LHtN(C~~



I C LL Gll

CAL GSCH( 1000 90)
iF lI E 1 15, 1 DOO)

I u U . FoRMAl OSELECV AkRIVAL TIM4E')

CALL GSCH(100296)

CA\LL CSCH(1uU396)
Wk'~II I 15, 10t3i

!utjO V~JcAT (OGTHLRO

CALL tSTT(,*,)

C **** -)ELt(T F-RLM ABUVL LP)T
2 CALL SFL'ECl(3,CHC4ICEl

IF-(UPTURN)GLTC2

IF (ORTU' 'fGOTul
CALL JEMlr4(HMTIM3,TIMlEi

liz 0 1 .LT. VNJM * ti.T I MU. Lii.ET I M) GUT 03
C,( T, 7

IFICKIC.E. )TlM-E=Nt'MNAL

I CALL O' N ( C URSCtK.)

LCALL ia~fl ( 3UKvC3

[HE TURN
ENDU



SuB$LiUTiNk: .,LLil T((1NMUM,XY,TImL)
CGMMLN/i PLAY/INJEXIINTkVL(4 ,L~td)TI.M
IMPLICIT tr'TUEaUA-Z)

C ***- CkLt-OvS USi 11, StIEC IY THE .)kAl I UP CF A WAIT

CURSOR =5
CALL uENT(CUFKSLil
CALL GPUTtI,14CO,X,)

CALL ,;PUT(2, 11 ~1



LALL itA L51~

L.ALL <'ILT

LALL. OSiLAUOW,o)

WPIIE(15,1001)

' A h fMAWt'ArXI LLc, LN PATH%)

C.ALL oST1 (ui,')

C:ALL S KLNUN Hm.IIv )

IF 411 * CT* LI.MAUM.L.TI lF. cT.NTIM IGUIJI

CALL Tht T(UT'A- I
CALL ur'UI43, t2.,j)
CALL A;LOMWOW~'

KE Tuh 4



SJBKd UT IN E [PAU PTH( OPTP ,X,YJ
C&JMMLN/ij-J 1 LL /,-I, F (30)O ,41DFMX

1iL I L IT 1~ 1 N11L (A- Z

ir i I ~ I I A djl otIT S A PA I I IN T I M ('6 L3

c \L Lf. (A01 L( U1 14 i
L(ALL ~,'I ( 3s1-, ~,3 91 1

C *;t* fPuS I I CN Cug2 Ck AT R ATH INT L SECT IUN I.TH- IM~lubiLE TtERJ 1,4
LALL . FNT CUP.' R )
CALI ,P I 1 , k' 9X,0

CALL ,l'6T(-- 91:, l,7, 1)
C"LL u.F rN IC LJRS C LI

C **** DISPLAY AESSAG7
LALL F0 rTrMl

C **** oAlT FL7 Ai lNTr_-,UPT
CALL DINThR'

'**STkuF Jtr:IT iYlthrL OiLINK



C ALL -if I( 4L4- ( UP T;,+1 M
(I\LL Tl 113.1

C. **** TUI '' CFF CJr, SI
LALL GFNTI(CUP.SR)
CALL t.PUTI3,13C,3,)
CALL LELUFSLJ

L **** rJ9j , (4 f mtssAli

C4LL UFFSEL
CALL BLKSEL

I- 1UrN UFF LLUSIL' CIRCLE. ANL) MLCVEM4rT PATH
CAL L VLA',L

RE TUF OV
END

SPi



SutSfOuTINE a.INTr.P
CLIMMUiN/KLYLIT/k C1l,'kUH2kU'3,RUW4
LDMMfN/PkUGI M/ INTt'PT

'. ~ ~ j *lo-~.-d~ A ift"'J'T (1,4 PLA(,t Cf- L)PLC1K)

CALL LAPIPS (24bjwLjW2qRC03, ROw4)
L CALL CKINTIKEY)

X i.,,J l 41'

I )- (isY.C,J .4~-.AJJ V.T** ~'U.

IN1FPT=KEY

L t-I U R N
itNu



SUBPLUTINE iVOE
IMPLICIT INTEGk(A-L)
LUMMUN ARRAYt3)

- ~**** C6i j'I(S I NVOLVF0 I N JN II MUVLMtNI ARL INI TIAL[LLD

C **** TURN IUFF CLUSlEP. CItLLrS
Ou I 1=1,!L)

I ALL GLf,)F(7+IJ

L- '4 0



SUBROUTINE 012
CALL CLSARL
RL TUN



SUBLUTINLi CLSA-,L
CuAriUN/LVRLAY/OVLYKY( 5)
C(OMMCON/ L'ANC-/ D I UIN
IMPLILIT INTk-L[r 14-L)

.9iMIN\SILr LSTl'A:2,2 ),SPJlt3L('ll)

C "***' PE~I-URMS ARRIVAL TIME DEFINITION V-CR CLUSTER U4ITS

JV LVKY C ) z6

CALL LTM1 L(LSTIMtvSP,2UTL)
IF fiuIkTU,) kETLWN
CALL ITA3L[(LSTliME)
CALL INSEFTILSIML*Sl)T8L)
kF TU i 4
ENOU



SUBR~uUTINF C:TMlt3L(LSTIMqESFOrBLI
CL.MMCN/t1I)FILE/MUFI 3thi()) ,'i)FMAX
CuMH(JN/CLUSTk/UNTPTR(10v2) ,CLTYPL#XZLRU#YLCPOtXREFtYPEFtULJJNT
CMI~oi/C- 4f4AiCH/Dr. TURNq

IM1PLILIT INTEC;FkHA-L)
LLXULAL L)RTURN
DI MkESIN LSTlAFI~1,2) ,SPDTtiL(31)

C * uuT!.NE C~ui~t SLCncSI J:iTi u-4 LACH CLUSTER fiJVL.4L;NT
L ~* LLu fin- THU- SPEE' TAbLE, A>JU CUIPUTES MI NIMUM ARR-IVAL

C IIMES F~fk EACH Nt)JE OF THE (.LUSTEK PATH IN THE ARRAY LSTi04L

SK P~k=MOF( 3)
7)kTU!Io.= FALSE.

LSTIME(LEG2=0
SPLJTBL( L&0=32 167

L(' >i-JT[;:LuLST cS):-F)S, Ai LC-NGCST Di.)IANCES AL.jNGL zALHL.



TYPE=MLJF(jN..PTR(INU)LXI)+3)
V''* IND rTM- LE(,

F IP FL PT . + 5 T(ILL+92.RFPR.ESKTKGT

C LAPU TE I H AX 1A. uA Jo.I T tj li L M E 4T JI STAN CE 16 R T riI S L L

TC( E=V FPv-

SPEED=RUNrSP( S lZE TYPF*TCCOEJ
lF( SPEED.E, .C)Gu1C9q
1F (SPELL).LT.5PlUTIL(L u,)) SPUT8L(LEG )=SPEE)
11I M=1UF(FLPlk+3) +TIAL
FLO TP= i- PUI
I (TI -L.k, I *L.,T I F (If-Gl 91 I LST l1AHE t 1)=TIML
IF(MDF(FLPIH .E.LEu) GUTOl
GGTU6

2vj CUNTINUL

U *'*** CuLAPUlt L A\I~'Jv4 A ,- IVAL IIALS FiOM SPLt.)S ANL) 01ISTAti(CL:,
C **** (.lBULAlL Ttii Al.AIVAL TI YES

TIMF=PTIME
NLFL7S=APP&Y (1)
iTl k, LFSL=I.,N'cC S

1 f1P4 lML+lv X(t-L0AT(LS IME(LE~o11 *b./-LAT(SP-TL(LLu)I
I ST ItMHEL(L t, II= T i nE

4# LUNTINUE
60 TO Iuu

C **** Will SPEEDL I-) '. TELL USttr. PATH IS RLJtCTC-L) ALJTUMATILALLY.
S CALL uAIPTMsUNdP TF(I.14jt~t 1),MolFFLPT<-4 , MOF (FLPT"*-3) J

')K IUKUq. *rRUI.

luO RETURN
E N 0



SUB~ROUTINE INSEI'1(LSTIME,SPD)TtL)
COMMON/ MOF ILL/MuOF(30OO) ,;L)FMAX
LWMM~t4CLUSTIJ/UNIPTk~A 102) ,CLTYPL, XLEIRJ,YLEFA,XREF,YREF,UcuUf41
C",:M~uN~/U I NEL/-,L,)S I Z
LJt~lM-N/ r PL AY/ INJ.),1NT RV L (4) , LAJ!I M
L, -MMUC'N/ P R C, 5L ?/IP I -i -

VEAL SPEED
DIMENSIUN LST1?ML(31v2i ,SPDTb3L(3A-)



1 III rtUT- INL LL Ir~'uTE~ a JNI f V AL T IPMz2 C,,tP9-SL'N.)I 'IL
f. 4 *l Y T IHL CLLJ!.,TL, [Ni L Iii Ifi- A W ')POT 3L, I'NSL TS T11$
Ll **** IN],. LALH LI 1 1S f-ILF# ~ THE[4 LN3JLXTS EALH FILE 1,41L
L **** TH-E LNITS'i ACTION RECORD)

SK KP TR= MJfc( 3)
U0i 2j IN1)FX~ilLut_'4T

L t u=0
T I ML =PTI1.4-

6 **** f-INO THE: LLi6
f-LPTQ=LUNTPTR( IN0LX,?) *5

I LEG=LEC-1
12 11 ( f-J31 ( i-C PTI P ' LJ. LL.) GO r(,-

FLr TlI.FLPT',+5

C ~ LOMPUTE THE ARRIVAL TIMES FUR CELLS ON THE LEG
4 IF (LSTIML(LLG,2).GT.0) GfU TJ 6

C **~* PFCCFSS A lvAll Lic

M1 E- (FLPlF+.D4=rIML
FPTR=FLPTR+5
IF (MUFH-LPT ).NL.LEG) GL, TO I
6ju TO 5

'!3Eu.'-L1)T(LTIM~L~~?) *i-LUAT( SPOTBL(LLA3I
7 )1ST=.AOFIFLi'T.-31

IF (DIST.GT.C.11 GLJ TU 8
C ***wAIT FOP OTHLR UNITS TU CATCH UP

I IME=LSTIMLtLFG, 1)

I iME=Lo).*rLlAT()I ST)/Si'EEpJ+FLUAT (TIME)
Ii- fTIME.GT.LSTItME(LEG,1)) TIME=LSTIME(LEGI)
MDFI FLPTf,*3)=T ME
FLPTR=FLPTR+5

ifI (0 1 P .lI. 6 G T,

I~ Muf ( -L PTP -71 JiT I M
2u LLN'TINUF

C **** INSEPT THE FILE

UN~TbLKVDFi-(2)
AL TLK='> F (UNT tLK+4 +P L 0:31L- 11

C **** ACTION CUOF EUI MOVE TO XvY, FERRAIN TYPE CHANGE
BTCUk=30 75
030 45 IN-LEX19ULUUNT
uPTk=ui4TPIR (iI 4jW'XI)
FILt-T; L)PNTPTIP(I~uLX,2)
ALD CD=MJF(uPlk+I-LrSIZ-1)
ALT PTP= ACT R CU+MJ)F( ACTRCUO42 I
ST A T=MDF (UPTR+2*FCQSI Z-I.)
II(UPTR.RCOSIL.LT.ACTBLKI GO TO 25
STAqT~f ILIT
ifimu IU4).UT.u) SFAF.T=N0F(.)



N~nLN~jK~lK-LPTR
it I ME-X.L .ufT1 3bLrwLEN=JtJIP1 P(liNULX* 1,21-. ILPTL
OLDLEN=STAP T-ALIPTR,
T~ TAL=N[QLEN-LILEA4
CALL M4FSHU IT(TALrSTART)
od 3 IO1,LLU.M

UsTHOMMI,2UNrPTC ( 1,2L
lo CA.NTIUU

SKRPTR=MDF( 31
FLtTN'OSKkPTK-1
IF~ (INLUhA.LT.UC('UNT) FLFNOUNTPTkf1NOJLX.,2)-1
FL BF WU 4ILPTIk+1ulAL
VTf1=AC I 0}

MDF (PT9 WOF H- PTA J
IF(MGO( FLFIP-k~ L,5) Q.I MOF CPTK1= .TCOE
PTR=PTR+l

40 LuM' IiNUL

CALL MVDPN E
MLDIf(3) =UNTPTR i 2)
M.FURN

EIND)



SUBROUTINE 013
CALL AOBEI
RE-TURN
END

4a
* i



SUt3R~UTI,,& AtULLI
COMMUN/SINGLE/UPTR, f- ILPTP
LOMeMWN/VRLAY/LVLYKY (5)
INTEGER LVLYKY

UVLYKY(1j=!
u6JLY(Y( 2)=1.7
C;VLYKYt32=13

UNP I P=upTP
L 4LL fA :IUNId I!)

LND

I V.- -sow



C. ~ / )f I L F/I, I 1 )o, 1" I J fM A X
Lij~eb , / ',I SI L/ i L ( 493'u ),IL

UC9MMCP/i.VRLAY/C'VLYKCY(5)
CL MMUN/SCPELLN/Sl LE
LLMMU/SCfILH S I UES( 81)
'L-AL I CiA J(41
IWILULC SIJES
INTh ut P Ci u. ~ V~'~,~ILU~d

I\TL(,L 0)SILvJIYPE.UTNU,4
DI MLNSluA PItM1X( 3,4,2)
L3IMEINS!UN IAFYI'D),INAY(5),A~bMAX('t)

UIA~L u C N iSE 1*L-.

CALL i.SCH(100,--5)
WIITL ( 15, liUjl)

.10 0 RY.AT ( ' Ar ESEI

LALL A.,SCH(160~j~il

IF (UTYPL.LwA.2) u RIIE( 15, 2001)
1061 FuRNAT('UIREL1 ANDJ LNDIKiECT')J
2001 FcRIMATC'DIRECT tIRE')

LMALL iSCh(lu3r.)

0 ' Fi4iMAl(PkLS, rHluX TUI)
CALL GSCH(1004,u)
WPITE (15. 1064)

1004 FUPMAT('SELECT NLEI UNIT")
CALL 6S~tE(IDPL,11,12,1 31

UTNUM M)F-tJNTPIh +l)
1)0 hN=73
IEL=6
H=AUBAAX(UTYPEI*l023./FLUiAT(SIZE)
U~jliLLMDF (UNT&~1k.2)
MUV[= MJi-(UNI PTR+t7) +l
Pi,\=P 'TX(UIUT#rUTYP-4LVEI'1J23'./FLAT(SI1L)

IF(UTYPE.EG.2)GL TO 12U.
CALL GBE(1310.MOE0(UNTPTR+4),'IOF(Ui4TPTR+5))
CALL 6PUT(4,1'+j,5,C6JL)
CALL U.PUT(414Jv6#LCUL)
li<ALU=1UFiKAI(U1YPFI,4itJ23./FLUiAT(SILE)-PR
CALL 6PUT45*17609090)
CALL GPUT(6,160UvIRAO,0)

12') CbNTINUE
X=M0F-(Uf1TOTP+4)
Y=Mu~FlCU-4TiPTI+5 I



L.ALL * ,A( 13,',1 L;F u 411H &TF+4) ,t1 (~I , if ) I

t,-%LL (!'UT (o . )jP2,3

CLN t,= I ANOM ,FUNT -TP+6) , 16

SF LIC I LL'n I- jL ; L I-I I -1NJ L L tiILJ P

CALL u,'UT (,1' ,&J

CALL (;PUIF(4,14--,L6cCIUE)

LiiLPP,,.)= 7Z

A,, LE=F LfAT II ) *.23 1 9/FLO AITLU'NJ)

S=SIN( ANGLLJ
(.=CCS.,( ANGLL
A 1 = P *'c +A
yI=1 *S,+y
Ix1=) 1+.5;
IY 1=Y 1.5

L THE F ALLWINU CILUE FINDJS THEL ENDPOINT X2,Y2 WHICH IS THE FVi,.IHrc21
P I ) L L I Ht V;IVLi, UN IT A A Y i.ALLJ1, A LI NE SLGML'AT

If- (Al.Gli..I.1L. 3.i.Y. .AN.ILi2:
+ i;~ Tu 209

JU TO~ ?14

Y2=Y1 +ri*S

IFX2=u.r)~s bM

Y2=Y If(A2-X1 )4S/C
If (XL .LE1.u',.J (Lr 1

X 2= 1023.
Y?=Yl*(x2-xI )*S/C

211 I-(YZ.GE.0.) GO 10 ?12
Y 2=i.
X?'=A 1+ ('2-V I *c/s

21?, i(Y;2.LL.i.I,:3.)';U, T- 213
Y 2= 102? 3.
X2=XI+(Y2-YI )*C/5

213 CU~NT INUE
Ixe'-A2 + ki.5

If ISID)ESM1.LE.0J GO TO ',20
L1:N=SILtS(I 1*8
DOI 420 K 19IEND94
LALL O-1L-tXE IXI.IYt,j(2,1V2,SlLLS(K+l3,SIJ)LS(K+2),SIU)Es(K+-S)l

+ SlJFS(Kt4) tiNT~m~l



If (iI .A Y(1M. L .. < I C 42,;
I X? 2=I TAkY (21

420 C~jNTINUE

CALL TTLt-L( l,(Xi, Y ,I-, I19TYPLtfli,IAFYtl%')
CALL !NjA,!j( LA1I YI 1X , Y2UTYP~t LARY)

214 IEL=IEL+l
LALL GPUi-(llL 1 IJOlNlX2llYL)

[)UWN 5 3
2~ 5,, tNTAN U r

30i &TT 1
CALL GS TT ( 0, )

310 CA LL G~LUM( 13133
CA LL G E ( N32,, 1
CALL u [ LN('J INu,'
LALL DELAY(3ii)
I F(I AT T (1). N E.;) iGu TP I-()

CALL GEUI 1310)
CALL G;LCFI i22w )
CALL 3'Et; f-( JT NO M
CALL LCEIAY(6'jJ

320 1 F (!ATI( II . E0. 0 GLo 1 310
it- (I ATTI1) .NL * . IATT(31 .NL .3J17,0 TJ 300

SY'1 CALL tTlL,1l,3

C ALL L UL MP(1 #3,)
CA LL G E CNU T N uM
CALL OFFSIEL
CALL I3LKSEL
RETURN



SUBk.UJTINL NDAUtE(IXI,IYi,1X2,iY2,UTYI'LIARY)
THIS SUbPOUTINE iILL RETUPN IN THE VAKIABLE X2 ANO) Y2 1.-ic .,JdV)IN4'4TS
10- TrHE PjI NT vd-ICH IN..) loArES THE EA&) UF THE LIN~E Oif T f1;

c - -- BATTLEFIIELD tit-CT I Vci SS '-'F A UNIT ALiJNG THE LIN4E i1l
C--- IXIIYI 1XitIY2

CUIMM ' N/SCREEN/ SIL
PLAL LOSMTXtLENlLEN'2
INTEAtLk SIZE
IGEP TTYc,LuTYPL

DIMENSION IARY(!50)
DIMENSICN ACBLMA(7,794)

DATA~~~~~~~~~ AOEXA-.9jv.9.25,..9*)#,9*J.#*..t~



4v 2 *,'* 5,, 2,i *

+. 3%11 5 0 1 I . .5 J,7 .5 2 3** . 2, Z* 34 , . 2 ,0 , 5 J.

+

+ . * .5,U.,.5 91.,1 .5 t0 .5 ,7*,. t.2, 3*0 ,3*J. ,5,j J. 5 v. v
+ 7* '5,'i*(j. ..- ', v * *.l

I i ILL=0
SCALE~lC23./FL0AT( SIiEl
x1=I X 1
YI= I Y 1
X2=IX ?
Y2 =I Y 2
IARYL=5*IAFY( 1.+3
PNTR=5

L I=T TY P( I1A Y(A
NT =C T
LF-NI=AlL AI X(LTLT, -JTYPc )=SLALL
IF (iIS UX1,YI, X2, Y2) .LE .LE NI.ANI 1Af. Vt1. EQ.0) RETUF.N
IFfIAPY(1).EQ0.)G] TO 200
IF 4PNTR.GF *IAkYLJKETURN

I UW Xfi= IAP Y (PN\T P)
Yi4 IA Y(PNTk*I)
MT=llYP(IARY(PrJTR+3) )
1*f- I iC T. L. 5. At~b. CT .IE .6) .A 1U. (NT .EQ. b .uk. NT .LT .5)1 H LL I tilLLI
1&(DIST(X1,YlXN,YN).GE.LEN1)GC; TO 200
LLN12 .- A(JbMX CCT i T , UTYPE )*S CALE

iF(I H IL L. (,E .1 GU T 6 3uk)
LE NI=LEN2
CT =sI T
PNTR=PNTP + 5
1( f PNT -L T .I A Y L ) j T U IOU

FATI Iu= L EN 1/ H
IFCA~ liGT.I. )RETURN
1XZ=XI+FATIO*( X2-X I. +. 5

V-t 'UP(.

301) IXZ=XN
IY2=YN
RE TURN
F N~ 0



SUBROCUTINE 014
CALL RNGCNT

tvi
. if I -I



SUBROUTINE RNUCNT
CuMMON/VVRLAY/UVLYKY( 5
IMPLICIT IN IL A-Z)

C ** PEaF(RMS ALL KNIT FU:R THE JrqIJ RANGE CLNTjUt-S

SIGi'PuVLYKY(2)-GVLYKYI 1)-I
IF (SIGN)30, 10, 2t

S CALL I CMiI1,
GL 1L 5 0

2( LALL RCMM1I2
GO13U50

3., CALL kCiA413

50 OVLYKY(11=1

RETURN
t N



SUBFCUTINE KCM4MII
CL)4f)N/M& TLE/,I'49F( 3000) .MDFNIAX
CuMMON/U)ISPL/IUPLI49O00191Ef4

IMP4LC/ I~ NCHI I J-CtL N

LUGICAL ORTUkN
OIMLNSILN UNNTdT4(3,4)
UATA UNTENT/2uu,23)1 2U2,2J)3,2,4252U,C7,2)8,2O9,2lUt2li/

(.**** L)UTIN17 iNAOLLS JSLI IJ i ELl:C J.'JI PtSITItINSTYP'-StSILL4,
L .'. O %LLST IN;TIUN# U .E~ L LLAPUTE t.AAGE CI9NUJLRS

ENT=450
CJ.juP= 1
1 $ALL~-1
AC LPT I
REJELT=,j
SKRPTR=MDF( 3)
FLPTR= SKRPTR(*3
COUN 1=0

(.ALL ,SV 0, ~ A iLF -)j9 O 3j)



*-*C- L A] ~AN-GL LU* I C J i-NTI L,L

CALL (,fL(400+J 9 0 9
CALL CLLtf.2)
LiALL GPUT '3 1?k 92 ,3)
(-ALL (;Pj T 5 L76 0, 0, 1

LUNTIV4Ui

CALL RCMSG
I F (L UUNT .EQ . lu UT J 5
CALL SELUTT(TYPL)
II f (G - T Uv N. AINJ. -,~U!, 1 * 2'4 1L- J

2 IF (TYPf.-IE.1) LALL ShLUTS(IL2
IF ITYPL.EQ.1) SILE=3
IF (uITURN)GLT01

CALL G.CPY (ENT ,UNT N (S I Z i,IY 3E))J)
CALL LOLCP(2)

CALL LAMPSIO,0tU93J
CALL UPSt4SG
LALL ONSEL

3 CALL M4VENTIFNTIWTvTSALL,X,Y)
CALL CKINT(KEY)

IF(KEY.NE.oREJECT)G0104
LALL GEOFIENTJ)
ENT=LNT-l

4 IFIKEY.NE.ACCEPT)GOT03
IO.(234b*FLOAT(X[4I.5
J=O.02346*FLCAT IV) 4I.*5

- X=42.63*FLOAT(I-1)
Y= 42. 63 *F L 0A T4 J- 1)
CALL GPUT(ltl00,XtO)
CALL GPUT(2911O.Y,oJj

'Pl CALL SELSPO(PRCNIG)

IF (*NUT. ORTURN )'3UT 045
CALL GELUFET)
ENT=ENT+i

45 COTIrNUE
IF ISIZE.IEQ.3)PPCNTG-FLOAT( PRCNTG)*.b4
IF(SILFEEO.2)PPCNTG=FLCAT( PoCNrG3)*.dUJ

MUVF (ILPTP )=TYPt
MOFIFLPTR+1)=I
NOF( FLPTR+21iij
M0FIFLPTR+3)-PPCNTG
FLPTR=FLPTF+4
CC UN CUUN T +.1

-p W. ~ --



I N T= ENTI+ I

5 MDFI SKRPTR)CU\T
LALL UFI-SEL
CALL OLKSEL
;~El UIN

Ol- 7 1=2,5
IIVLYKY(I)0O
CALL GRLT1DPLMDF(2998),M2i 199) jDF1303))
RE]UIkN

F D



SUBRUUTINE K.CMM12
CLAtiMMNl'4F I LE/MJ~F1 3tho JilU4IFMAX
C()MM4ON/6R ANLH/ DRTURN

IPL I C IT I I TL.,: ( A-( ,1)
L-~G1 AL 0'r1,UA.

SKkV'1=MDF( 3)
ALLIPI ~I
CUR SLt' I
T34LL=!

kALL USTMSU
CALL RCMSt,
CALL UNSEL
LALL LAMPS(0,-,,,,21

C CALL FGWuS;

CALL LKINTIK-Y'l

IF (IEY.tfri.ALCLP1)G2TL12

X=42 AT(L A14-1)3
Y=42 .63*f LGAT (J-1)
CALL UPUT I1,1lfjOXO)
CALL GPUTI2,IlljYo3
MuA-( SKQ PTP+I )= I
r4L'F( SKkPTtK+?)=J
CAL 6LKSEL
CALL CNNMSG
CALL ONSEL

3 CALL SELNUI4(NUMBER)
IF UA TUF-Nh6CTO1
If (NUM4BER .(,T .iO)GULTo3

CALL OFFSEL
CALL BLKSEL



CALL EECFtCURSMI)

kETUPN

END



SUbRCUTIIt KCAlM3
CUMMCN/MDFILE/MLA-(3000J ,iUfMAX

IN Tt UL rbi J Pir 1, KL J REL , TJR N

C ***ALLOVS USER TO VIEW MOVEMENT CONTOURS INDIVIDUALLY
C *** TIME LINE AM.) ARROW REPFESENT RELATIVE PROBLEM TIME
C *** , uM -IcS ABOLVE A-ZPC. INLICAIE REAL PRU13LEM TIMEW JF CUCNTjJr

REJ ;EL=O
RT URN=30
SKkP'TR=Mt1-( 3)
Ci Ti.UMMO& I FSK'PFTR)
L.'4LU IM=r~l,)F(SK'KPTK+ 1)
T = C .TNUM
RN fr VL=FLOAT( N~iTl Ml/FLOJAT( I)
INTkVL= 1000/I
CALL FCMSG
CALL fC'MSC
LA Li- C rSEL
CALL T PNB kT (4)1

CALL LAMPSI64tUtbyl)

I. C ALL CK4IATKLY)

1I)1 LUNTINUF
CALL DELAY( INTKVL)

11 ( I. NE LNf T NUil + i J'i rl 2
JL, 11 K=191)

1L LALL uEi04O40K)
GLUTG14

12 DOJ 13 K=1910
13 CALL kiEG(400+KJ

CALL uLLNI400J+I)
Ci IM!=FL(tAT II) -'RNflVL+Zs.5
CALL CLUCK2(C1IftENDTIM)

14 CALL CKINT(KEY)
IFI(EYNE.REJREL JG0TO101

20 If (KEY.tJE.iTU-(NdccTul'i
CALL UFfSEL
CALL OLKSEL



CALL CLKU PL)
LALL ,PLT I)pLrp)U2.,d). )DI-IM |j,)I)
DC 21 K=1,11

21 CALL GEFjN 00+K)

CALL 1KNB|Tt2)

RE TUP
EN D

mo



1Mtr,..,,J I1 1 --..

A 
tI = , 

s

v ! . 1-

L4



SUBRUUTINE £15
CALL. URISE
rETUkN
LN J

v%



SUBPOUTINE URIS[
CWMUN/CVRLAY/ IU VKEY (5)



Lb4 NXUR/2/,A'YD,/26/

)ELX=IC23-./FL( AT t;X(RD-2)
OELY=1023. /l-L(ATfNY(,RO-2)
LALL kI1SE(OELX,UELY)
PL:TUFIN
E Ni)



SUbkUTANE ;1S1LbtLX#D~ELY I

DIMENSIUN IT(3,21

L-eMC\/I,1V.F ILE/ ',t- ( 3'., .1 , JFMiAA

DIMENiSION IFC3( 1. A

DATA V/729*1tIO/,IS r/25j*-iI

)A T,4 M A X/12 5
V, F 1$ I S**3u

IA T A V FA C/ L 4FC J(; s J/
DATA NXPI/27/,NYPI/27/

ST A, T

IiUhNI IFY INITIAL sULRF POINT

tiTk =fDF ( 3)
A=4MU F IM P T

1 JNLLD=O
I S!KULJ=O
CALL RIVRUC)IARP.)
C LuNIT lN LJ
1[UNLT=i~lif (r4Pht

ii I ILA 04PT- +i)
JI NIT= 'L)I CMPTk +2)
TSFACI=MUF(M1PTR4K1
MP TI =MPTR+4

I(I UNI T.1I~,~ .AN I Sf ALI Ew'. I SFCLL) GL' TL 3

, ALL -ETo( ;4VA9LELXvU LY, kU~iTvSFALT)
CALL GAMMfD(IARR,GAMA,DELX,U)ELY,IUNIT,SFACTI

C IPTF iPLINTS TL LCC, IN 1ST LJkFENTLY BEING3 PROCESSED
I )upf- =
I P Ti= L
1INiT=1iNIl4-1
JINIT=JINIT41
Vt1IiNIT9JIN1T)-=).

Jt



I ,YJ I
1 S 1 ( ,I)= I A
I3T( , 1)=ISY

S CALL !I1AbLE( !SX, ISY9NTvV

r c I % 1 '4
L

111 IS ELNB= ISELN3+ 1
IF (I SELN 3.,;T .(3) Go TO] 3')

IV=NT(1 I FL!.bs1

iF- (IX.L .u .j (,A'IA( IxpIY ).,L.' 3 UJ).) 1,1 1U 13)
C
C HAS THIS PLINT LEEN PROCESSEd
C

IF (VIIX,Iy).GE.0.0 .ANU. V(1XIY).LI.lE9i GC TOJ2jJ
IF (14COJUI1.6T.1) V( IX#IY)-V(IX,IYi/VFAC-1.0

C
C CREATE NiEW LCIC"ATICQN IN SURF TAbLE

CALL SRFAD(IXIY,ISURF,[STJ
c

CCA'LCULATE FCM t-F NL IGH2C'2 TRANa IT I'~, TO -SURF P1.
C

20 VTRY=FC1( ISXISY, IX, IYGAM4AH-V( ISX, I~y)

C IS THIS FOMl < EXISTING FOM OF NEIGHBOR?
C-

IF(VTRY.GT.V(1X*IYi) GL TU IJ
C
c REPL ACE N El G-iOCS FOM VALUE AC'4L UECISI.JN
C

VI IX,IY)-VTRY
C

C t4UREiGHBOFS TU EVALUATE?
C

IF (ISELNB.LTo8) GO _TO 10

C NO MORE NEIGH80RS TO EVALUATE
C _ DELETE SURF POINT FROM SURF TABLE
C

* 30 CUNTINUE
CALL DLTSRF(IPTR,ISURFISTtV)

* c ISURF TELLS HOW M4ANY POINTS IN SURF TABLE

C

C SELECT SURF POINT WITH IIJWESJ' FUM VALUE
CA-MLSCA rI IPT R 9Isy, ISURF V)

lip IS3101ST 11giPTR )
1SY4ItSTt2.#IPTR)1
GO TO 5

* 2000 CONTINUE

7



C
C SJrwo FL1 .LE. ;EST INATI ON f LM?

L;L T - 2

)'CJ CUNT I(NUE
CALL LU1J2(V)
. Lc,~ I I(.t~T
IF (NO :j.'. .6T.i 41~ G- TI, 71,-j
D L 6000 J=INYPI

L=NYi 1-j+
DC b00i 1=INXPL

C'. CL N~T I t;U F
C 1r 1 TIALIZE ')Uf- TA Lt:

IST (1,1)=-l
IST(291)=-l

2 CJNTINUE
I jNLLj=16 .IT
I .),CLj= I SF AC I

7000 CC; NT INUE
CALL V$CPEN(I0,18,IFCBt)J
WPuITE(18) V
LALL V$CU'S(1690)
F E IU IN
END



SU8kGJTINE RIVRA.IAPP)

CuMMUN/M~UILFE/MCFI3uOCJ MJFMAX

C LrL K FL.K P IVER S F IrS
JTYPE=2
I lNj'I4DFI 2) -1

S IPTR=MDF(1I

It- I X=MIEND'- .I TTfET
I k I A I=M) ( I Pr '

IF (lTYPE.NE.JTYPEl 60C TO 4L)J
IPTk= IPTR+b
IMAX=INX I-I PTO'-1

2 Oj C UN TL li E



I A ii, A ---

C FIN!z HED WITH MOF ?
400 IF (IL'iT.E..ILNO) GC 16 500J

IPTR= 1NiXT

IF (JTYPE.tW..7) RETURN~
C F) 0 POUS NCwu

JTYPE=7
NA-=NAl~-?
6U. T C 5

now



SJBFuuTI>4E T~AAvDELXf)ELY, IUNITSFALT)
INTEGER SPEEDS
UII4ENSI'N ;AM4A(Z'7t27J

DL10o I=2,NX6 k)
100C J=2,NYGk'U
ICGUE~=1Tci (,JtOELX,DciLY)
it- (!CC c..E., 0 TI? 30

-30 ITEST~Ai,*AIIC(.jiE,8)
t, IF (ITEST.EQ.0) GC TC %*0

GAMAIIJ)=SFALT/FLIDAUISPEEUS(IUNT4))

40 lTEST'~IAN~fICLODEv4
IF IIIEST.ELQ.0) GO T-- 5,
GAMA(1,J)=9999.
GO TO 100

50 ITEST=ICOOE/16
GAMA(IJ)=SFACT/FLAT(SPt:E9S(IUNilTTEST+4))

Ax-i 100 CONT INUE
RETURN
END

~II _ _ _ _ _



FUNCTION JIt:Rk(1.Jv,)ELXDELY)
IX=DELX*FLUAT( 1-2)
If- (IX. Q.Ci IX=L
I (D(. -:C. IJ23) IA= 1C22
I Y=JELYV'Lc-AT( J-2)
IF ( I y..o IY= 1



if H Y. -. Lu3) IV= 1 22

Pt TUF
END
SJBPUUTINE CUT 2(V)
DIMENSION V(27927)

0 l J=I,NYPI
L=NYPI-J*1
[ou 5 i=19NXp1

V( !,L)=-1.0-V( ! .1
IF (V(I,L).LT.U.0) VUl,L)=1iAJ

L uN T INUE
:0 LdNT IeUF

RE TURN
END



SJ8IiIUT INd uAI'4tlCU(IARfv.,~4AJLX,ELY.IUNfT,SFACTI

UIMUNSI1Ui GAMA(27,27)

I I~VEi Lf=1I) Tr-C t. kA-0S (I ;

IPTR=1
IF4F ;(U.(.(~)~C TJ 5 uJi
XA=I Ar (I)

J~lftlLV=YA/TLY+ >* 13

IPTP=3
100 if I A ( iP TF I L6,. 2,)J 0 Gd i I 4 5u
125 XB=IAR'-,(TDTRi

YF I A P,( I DT + t
I 4. If ~ L; ~L ,u T F 1,,,A L ( 1; 'P L',-T I. 'F A L

I F 
-'IF (XE.cQ.XA) G;L TO 203

SLPE= ( YB-YA 1/ (P-XA I
C JFLA;=l iU ',CTLS I~r INLEJT CCMPLL[1uty uF A LEG

JA=YA/ )LLY4-2.
J, =y-'A jL Y+ 2.
J'4 I I N~U ( JAv J 6 J
JM A j A+ J 8-JMI N~
I =XA/!ktLX+?. 5

1 X= JE L A fL L Al I -
Ir- (AuSiX-XF ).Lt.(*.t.5'cLLXI jb-LA ,-'l
Y=SL.c (X-XA)+Y4
J=Y/6ELY+2.5

Ii- (J.LI.JP.1N) J=JMIN
IF (J.GT.JMAXJ J=JMAX
J AV L=J



LA LL t, ,-t. A it, iJ vi , -L1 J LL Y, I j AI T -A LTJ
f ILL I J V-L iJL. T- " V C .) J ( J:'r-t)

-.c . IF (J.. .JP '. .L r J. j.-..J j.J (. T 17)
J=Jtl
.- LL 01U) ( A t ,J, 1j, 0 LX ,DEL f, I UN I r, FACT)
%,U 1I 1 6u

Ik' 1 (J.L.-.J--f(v ._-., J -. . J ' l P. I] J

J= J- I
, L L 'N L { ,: L i , J, L ,C -LA , LLY, LU, jI T't SFACT )

10 Tfj 17u

IF IXbLT.XA) 1=1-?
lIt I I.r'. . I .: '- . L'. 1- .'qXrll Jj-'L £J' 1

I f Ii L;.- . L . I U. T

IF (JFLAG.E.i1 . Tt 4 JJ
GO TO 150

VEr TILAL LINE LP Io i-TICAL PwINTS
,o F (Yr, -jYA) .Y' :uj

J= YA /DE LY +2 . 5

JF IN=YB/JL-L'y+2 .5
JPRLV=JFIN

25", CALL GM D(GAMA,I,J, IG, -LX, .L)LY,IILK4,IT,v>FA.T)
I i ( I LT.', -, | (.ALL ,MC,3 G4+1A, ItJ, I ,,ELXv 'ELY l,I 11 9 , t-A,-i
J=d+ I
Ijt- ( Jm;T.JF P It T 0j
,L Tu 250

C G4 T NEXT LE.G
.00 IPTP.=I PTQ+2

X , =K ,,X

LA0 I f,/J117' 2.

J=YP.1)ELY+2.5

It- LA(,= I
f,- T. I (.j

C C IC NEXT RIVER (it RA)AD
450 I-LAG=O

IP TP= IPT. R+2
IF ( IAP'( ITIP). 'y3..j , T w J
X4 = I AP-- C I PI-
YA= IAtF C flIT;-+ L)

JPPR V=YA/tJtLY+2.5
I P T,-=I OTP+2
GC' IC, 125

L. F I 111L u ,I TH A IL-$AIN IYPt
dohj I , . - I-UF N

I ,=2

GO 10 450
END

lS

S



,J i- uT I G i. ( AAtA It J, I LA LY i J4'IT,9SF ACT)
INTEGER SPEEuiS
CuM*tuN/SPFEi/SPLEL)S(4,9 I
L3IMEN~SICNq ' 2AMA(27,271

( -, (I. ilj.1 I ul.
G4MA(Ij)=SAT/FLU;AJ(SEELS(1uN'IlTti)
I L OE= IT t P Q(IJ D L X ip ELY )

IF A A J FE Q~L T f .IL T S L 11 f

fL1-



SUbRCUT I NE NTA ELL(I 9J .ToV)I
D I MENS I t2N Vt 27 e 7)

iY I u, T(

C THIIj~U'tltw' :,tL ATES A TAbLL bt- INJ1LL
I'NuICAIfNG NEI.AtirA-~tS UV THIE ,?UINT tIJ)

1 -1 = k+ I

J1 ,, = 4- I

JD 1=J+l

NT19

oL I~ K6 b

7 N (iKt 1 = Il

I1 (7 ,2 1= J

13 N ~T(K,2)=JM1
N T ( 1 J P IP

,J (2 t?) jp

,r, er, L=l 96

IF (PT(L,iI. O.NXPI, *Qi . NT IL,1I).LT. 1) jU Tu 25
IF (f.T( L921 LT.NYPILP . NT U92) LT. 1) 0'0 TO 25
GI: IL. 2')

U N I t/1
'. V or N

COO UP



F-UNCTION F-0:(1 1,J1, 2,J2tGAMA)
D[IMtNSION GAMA(271271
DATA SQT2('2/.?O7107/
l*i M.L6.12 tlf). JI .Lkz.J2) i TU 1.0

C.
L DIA"';LINAL IPANShT

RIETURN

c HLUFiZUNTAL (iF. ViJ.TICAL TR~ANSIT

ILI FOM=(GAMA(11,J1)+ivAMA(l2J2))4.5
RETURN
END



SUlirACUTINE DLTSRFilPYRISUPIISTV)
DIMENSION V127,27) ,IST 29125)

- uELL TES A PCINT F-%M SURF TAijL[ 3Y .KEPLALINo, INDICLS
C 3.Y -1 M.D LJECREMtN1S ISUkF. ALSO ADDS 9

C TO hI rC IM4JILAIE POINT 15 1.14 LAKE
C

VIIST(1.IPTR),I)TI2,IPTR))=-.j-V(IT1IlI1PTR),JST(2,IPTI&J
IST(I ,IPTR)=-1



ISURF=ISURF-I
RE TURN
END



SUBROUTINE SC:HSTIIPTRIST, IS~kFtV)
REAL MIN
UIMLNSIith V(27,27)91 STI 2,125)
DATA MAX/125/

c kRUUTINE SLARCH-ES 1ST FUR. LCWEST KF94.
C ISUI'F TELLS HCW MANY PIS. IN SURF TABLE

C

OC lut; !=1..MAX
IFI~i 1, ).E . 60~ TCU 100

IF(V(ISTf1,I),IST(2,I)).GE.MINI (,U TO 1(Ji
1? rR= t
MI N=V(1ST (1.9) ,IST (2,1J)

L Ci NTINUE
RL TuRN
EN



SUBROUTINE CUT2(V)
DIMENSION V(279271
DATA NXPI/27/*NYP1/27/

C
IX' 10 J=1,NYP.

__L=NYP 1-J+l

IF4VlIvIL)*LT.O.O)V(I@LILI
5 CONTINUF

to CON.TINUE
fE TURN
END



SUBROUTINE 016
CALL CONGEN

- RETURN
END0



SU6-4JJTINL CUNp.LN

INTELLr %hL;K(lOLuGj
FXTERkNAL DRAW
LiMMON/CIVRLAY/ ICUKEY 5)

CtMMON/MHUEILE/ML)F(30003 ,.4 IJEM4AX

ol).4LN4SIL' IFC6(1- ,
uA TA I t i (C-A .I FL (3 J, IF CB( co I L t310 )/j 2 HV1,2HAT 2HiX/
OATA t.X/27/9NY/2'7/

C EVALUATE FUNCTION Tu. BE PLCTTEO
'ALL VsLIPEA"(1ooUo, I rC6 , A
ILALI(I9) Z
!AILL V SCL Q!S (I,'
IPTR=MitFt3)
NF=MVF( IPTR)
IFIN=MDF( ITk+1J
Jl IN=MtUf-( IPTl+2)

LVAL(I)=T;'4AX*FLCAT(I )/FLCGAT(NF)
10 C(7NTINUE

M.JF( APTP+1j=TMAX
C- y THE C.JNTrAjij -31LIS

CALL C'T<L 1~NVAf,1bn~,)~~
c. TuFN
END



SUBROUJTINE OFAw(XY,IFLAG.,CVAL)
INTEGER HRMNS
INTLG.ER CLAB
U1MUEISILN' CVAL4u)9LLA6(IL'j),JEL(10)
uATAC//,L/L3/,L/J/
01 1A XL/42.625/tYL/42.625/
DATA IBLANK/IHI

IHILAG/10
IF (I-.FQ.u) 6C TU 40

LALL CLf4T([LNF)

J.vL=JLLI IH)
1L1 FiLAG'-IO*lt i
IF ([L.EQ.6) tat TO 30
ICODE=53
IF (IL.LQ.2) lCtut'=73
If LLL.J L~jtA73

IY=(Y-2.O)*YL
LALL toPUT(IL-L,1tsfUOE,IX,IY)
ILL I EL+l
Ir: (IL.LT.2) TO 30
IF ( IL.,T.4t) w.lu 3 )
I F ( .LH .11 . 1) Ti lb 30



I~ CLA H(IH I L J. I f3L ANK) 30U T1 30
IF (CL AB( iti1.-l4-. J GC IC I j
CALL (PUT (TEL,1Jl4, -3(Jlji
ITIME=CVAL( IH)
IT I ME= HFMNS (IT liE I
CALL GCH-A(IEN1,iELt,0tl.3)
CALL 6HLT

900 F IM AT (13)
IEL= IEL*5
GO TO 20

10 CALL tPUT(IELrII4,-3Gp0J
CALL GCHA(lFNfIEIL~l*009I)
CALL tIiL I
vA 11H15,99*J) CLAd( iH)

901 FUPM AT ( 11
IELLIEL+3

20 CALL G.STT0.fli
CALL 6PuT(1LL,1ThbJj,1)
CALL , UT(ILL*I,739l~vIY)
1£ L I FL+i?

7 0 JELl lt1=IEL
40 fkLTUKN

EN 0



C LONTUU DR~AWING (GLLNTr~l - ALM~ 6,L~jURITHM 531
C SEE ACM1 LISTING FL EXPLANATION AND. COMMELNTS

SUPrkLJUTINE GLuN'TR(ZNPZNX ,NYCVNCVZMAX,8ITMAP,Y)iAW)

PI~~ 9TMAPO)
INILUiI l) L(49L(4*iv IJ( ?)
INIEGLk 12,U2,36
R~EAL XINT(4)
kEAL XYM2

(L2(4),JMlfJ.
F''UlVAL'L[ (1) ),iI(I J
E UIVALLNCL (XY(l),X), (XY(2),Y)

L
DATA 11(3)1-1/, 11(4)1-lI

L 1 ( 1) = NX
LI (2)=NY
DMAX=ZMAX

X= 1.0

CALL LifAa.(XvY,t.,(V)

JLUk=iA'4X(1,MINiJ(INT(Y),NY)I
CALL FILLO(dITM~APv2*NX*NY*NLV)
IRK17Y=O

I' 1= ICUa,



J= JLuk-
AX= I

JA | "AX= J

J M I =- J

K =,N) I, I' J I l;+I A) I I

J= ' AbS(jI
IF (IZ I, J) .GT.D.AX) GO lTj 1 i
L=l

I1F (IJ(L). L.L1(L) ) GO L -)J
11=1I + 1 1L)
JJ=J+I 1(3-L)
IF (Z(II,JJ . T..4AX) GE' I C I .
ASSIGN 100 TO JUMP
IX=I
Ir- ( Ij -L).H.. I T, k )
II=I- ICI 3-L
JJ=J- IIL)
IF (III ,JJ .(,T.iAA) ,-j T U I
I I =I + 121 )
J=j+12(3 -Li

I ( III.JJ .LI . ) IX k)
1 jF (I J i3 L IC 3 -L ) U I U

JJ =J+ I ( L
IF CI II,JJ...DMXI GO TO 9)
I C/C +! JJ i + .LJ + I . 1AA ) U ljo 'iPt 1 9O, ?8O)

<u Ix=1X+2
t o I: - U4H 1j" ,A P

]OO IF IX.L(.3) GL IC L30
If I(X+I8KEY.LE.uo) ;J TC 13i
II= I IL )
JJ=J l I( 3-L)

U =L I|I ,JJ}

()J.1 120 ICV=INC
IF ( IGT( BITMAP, l*lX*CNY*(CILV- -+J-1)+I-1)+L).At.j) ,3 1-
If (CVICV).LL.A41NIIIt 2)) , TO 113
IV (%-.V(ICV).LL.AM uXH LLZZ)) ,f 10 19G

I3 I, L4LL12-,) LL, NrI tji
1 3u L=L l

IF (L.LE.2) Gu TO 50
14.o L=MOD(IO1,2+ 1
I5t. If ( IJILI .GL .LI(K) ) 6u Tu 170

IJ(LI=IJ(L+1
IF (IJ I .;I.L (K) G, Tc loo
.U T0 40

160 LZ(KI=IJ(L)
ID IF.=NUIDf,

IJ(L )=ISIGN( IJL L,1(K)
;r I (} 30

7 A-



NA ID llI=1.X 1) 1f +1I

K=NXJIIP
L= 3- L
IJ IL)=L2(K)
Ii- INXJDif-.GJT.3) NXliO1F~

180 li- (I13Kk-Y.NL.0fl f-LTW N
IbKEY= 1
GU TO 10

19LU IEUGELd~
CVAL=Ci( ILy)

IF L.kG= 2+16Kk-Y
X INT (lEUGE 1=(CVAL-L 1)/I12-i I

2?00 XY(LV=I-LOAT( IJ(Li )+XTNT(IECGbJ
XY(3-L)=FLOAT( IJ(3-Li)

CALL Ljtf(X,Y,ji-LA6+I,*LLV% Jl
D7 C IFLAu.Ll .1i) GL TOl 213
IcUro=I
ALUR=J
Gu TO 20

elu NilI
IF ( IE0GE.LT.:)) GL. 10 2'o)
I I - iiCI LuGL)
J=J-13( IE0GE+2)

220 DuC 250 K= 1, 4
IF (K.EQJ.ILDGE) GO TC 250
11= 1+1 3(K)
JJ=J+1 2C (4)
1l=L-( IiJJ)
11= 1+ 131 (4)
JJ=J+13(K1(2)
Z2=ZC IIJJ)
IF (LVAL.Lt.4MIqIl(Z1,L2)) Y~ lU 250
"f (CVAL.uT.AMAXCl(L,Z2)) 66 TO 25ui
IF (K.FC..IJ f;! T(" 230
If (K.NL.4i GO TO 240

230 11=11
Z I=Z2
Z2=ZL

240 XINT(KV) (%.VAL-L111/412-Ll)

250 L(AN] INUE
IF (NI*LQ*21 GO TO 260
IsS=5-I LJGE
If CX INTM )Ll .XIN ( 1)) GO) 10 bCo
KS=i-1 bJ(;E
IF (KS.LE.01 KS=KS+4

260 L=KS
IF LAGzI
ASSIGN 280 TI JUMP

* IF (KS.LT.11 t,Uj TO ?70



J=J+1I3( KS+21
L=KS-2

270 if (LGtE(8IMAP,2*(NX*(N4Y*(1CV-IJ+J-II+1-11,L).EQ.OIW LJ h 6U)
IFLAG=5
GOJ IG 290

18IF (IX.NE.0) IFLA',=4t
290J IEDGL=KSi

IF (IEiJ)i1.GT.43 ILJG1I&.UGE-4
XINT(I tDGE)=XlNT(KS)
Gu TC 2uO)
ENU)



Stjlu UT I NE F iL L0 (Ij IT A A PN)
INTEGEIV BITMAP'(l),N
DATA NBPW/15/
LDiLP=N/NbPW
Nt. LI=:-i 0 L (N.~ NZHPW I
It (LbCP.tU.u) ,t TO 20

Di10 L=1,,,LuP
B IT MA? 1 =0

io CONTINUE
20 IF- (iJBLW.NE.;I 0ITM44P(LCOP4-)MCD(3iTMAP(LOOP+IJ,2**(Ni3PhNNcLa)I

RL TU' 4
A 0J



SUBI\UJTINE ~AK(ii1PN
INTEGER 1311.MAP(l),N
DATA NEBPW/15/

83ITMAPfNWGFDL+I 3=BITMAP(NWLRL,+11+I1t 1-MUV( 3ITMAP(Nh~WDR+IJ1j,2j)
RETURN
END

so

S0



F-La\.TIUN 16MUITMAP9N)
INTEGER BITMAP(flN
DATA NbPW/15/

a~ i '1L~J(N- I~, NbPLW
I~~E1 ~ MIL,: P3 1 o CA(~~ )+ I P/ *6' 1P~t IT- I J 2)

RE TURN
EN U)



SUBn\OUTiNE 017
CALL ON'CI-A
Rt:TU R 1
END



SUk3-UIINc JNk~il
CUMMNC/4i'VRLAY/JVLY(Y( 5J
LtuMMON/bkANLH-/JfTURN
LOGICAL WURURN

L~AN/S .24 /~ fkI-ILP IP
i-4TFLL jVLYKY
TN'TFGER IJPTR,FIAPTR
INTLLGER UNTPTA

CVAYI(1)=l

CALL SELUNT(UNTPTR)
IF (D9TUPN)OVLYKY(2) =C
IFUKT~UFJPLTURN~
UjPT r-U NTPT'r
CALL HILSJ.,(UTPTKI

EN D)

-,Paw-- -



StJBRC(UTINL: H-ILSL)S(Ui'JTPTR)
LUI~MN/MDFILL/M4Cf-(30OO)t.MJFMAX
LUMMbG4/L.VtLAY/LVLYKY( 5J
CL M'W4cN/.sLR1 CH/ s! 0%S 81

INTEGFR UVLYKY
INTtGEP' XvY9A2vYkvX'4V4,s LIES
REAL MINS,M'AXS

--I ST (i'A% 139 IC, iij)=j~f[U-LU hl( H LAI)(I-C+1-J~(3-1-))
SLUPLCJ1,J?)=-Lt;ATCY-j2I/FLOAI(X-JIj

LFN 153
X=ML)V (UXTfPIP+4)

K = '-

SIDES( I)=')
0PI~ R= 1

50 0A1=>u , I PI ci' )

If 6('Lf-(CHP1cz+1 .L.) TO t)j
lfPTR=MOF IUIIPTR)



II UL ( XY, M.)(I HP R+3) M12(I HPi'K4)MO)F I IHPTR4'-',
+ Mof (jti pTp +6) )

ENUIM=M[A- 5"l~iP

PTP=IPTO*7
I fx= MOF Pl I I
I If= AA v~ I t ',
I F ( IliX . Eu. X ) h X= I X+ I
IF(IHY .EQ.Y) IOY~lHYfl

:4AXS= M I NS

V11 NSY= I hY

IAXSY= IHY

70 PrR=PrR+2
D-(P TR.[:t-. Liblr ' . TO 0 171

I HY =lw. ) F (PT R
L THE FLILLUa'dNG ALLLVIATLS INI-INi~c OR HLJRILONTAL SLOPES

IF( iHY.EU.Y) IHY=IHY+L
H- (IHX.EQ'.X) lHX=IHX-I
S'XY= SL(PL (IHX, IHY)
If ( E.d.SFE.)uTC> 7lj
l (S)XY.LT.M?.XS)!,tj TO 72
IF(SXY.EI..MAXS.ANO.D)S(XYvIHXtiHY).LT.OIST(XYN1AXSMASYfl

+ CUTO 70
MAXS=SXY
~AASX= IHX
A4AXSY l I-Y

72 IF((SXY.GT.MINS)40R.
+ (SXY.EQ.MINS.ANU.DIST(XYiPlHX91HY).GT.DIST(XYMNX'iONY)))
+ GLO TB' 7Vi

MI W,=SXY
MiirJSX=I HX
MINSY=IHY

*G GTO 7v

C f INJ LLASr PLjSiTlVE ANO LEAST .>IEGAIIVt SLOPE FOP, WtiLN
* c IS~kl, dl- ISUR=2

75 If ISXY.LLE.%)GO fL 76
IF4(SXY.GT.MAXS.ANO.MAXS.GE.O) .OR.

*+ (SXY.EQ.MAXS.AND.OIST4 X,YIHXLHYh.GE.DIST(XYMAXSX!4.XSYJJJ
+ GO T670

MAXS=SXY
S MAXSA=IHX

MAXSY'I l-Y
GO TO 70

78 IF((SXY.LT.MINS.ANIJ.MINS.LE.0).OP*
+ (SXY.LQ.M1S4S.A'40.JIST( X,Y,1dXLHY).LE.OIST(XY,MlNSX,,IINSYJ)I

+ G UT 0 70



~N =., (V
Al NsX= I iix
M I Nsy= Ify
GO I1C 7 0

L THE PUINTS InHCRL THE SIDES uF THE HILL AND THE INNLK HILL Cul jLILE
C HAVE FLN' i-J'A, JMiLY* I AA.),AjAXSY Mr.~~ I t~ .41 !.)I

I1.. Si J15(1 31 Ul~E~ 1 + I
X2 =0

V 2 = i200(u
V'i i =F ~M~LuAT VkA z.),X-X 2 ) IM AXS + FLU AT (M4AXSY 3+.
1 f (Y IL - . L1 I 32u. . NJ. VIE M1.6T . -32000. ) Y 2=YT LMP
IF (eTIEAr). L T .- "~ 2 wJJ. I Y2=-32)J~j
CALL TTLEGS('4AXSX~fAXSYX2,Y2,i,16,IARYtLLN)
5IUtzS( K)MAXSX
SlJtS(K+L)=MAXSV
51I6L S K+? I~ [AV V)

K'=K+4

A,*=s 10(23

Y T m-L A T( MISX- Xi /I'NS +F LOAT (M[INSVI* . 5
Y ~ 3 2 u I(

IF(YTEIAP. LT .- 32%>U. ) Y4'=-32 Ooo
CALL TTLEGSIMINSXvr4INSVX4,v4,1, 16,lARYLtN)
SI DES( K)=MI NSX
SIDLS(K41j)=MITN$V
',I Of S K+2 1=A;- Y 5)
SI OE S( K+33=I A o~)
K=K+4
6u TO 50

PI IUR N



SUBULdTINFf 116
CALL DNCTR2
PETUQN



StuikCu1 !Nk DKUi-2
CUtMN/SINGLE/UPT& ,ILPTP
LOMMUN/GVkiLAY/CVLYKY( 5)
INTEGER U)VLYKY
INTfAL' UPTrir1Pr

-KI



LIVLYKYI 131
CVLYKY(?)=17
uVLYKY(3 I1
UN TP IR=U? IR

k 1, TU.,
LN 0



j>UdiuUTINC& O1CNTkHUNTPTRJ

C Ttilz SUF~l.'JTIM- LGNSTPUCT~o LikTcLTILN LL)NlkUPS~ Fuk A GIVEN jNIT jY
OI i-I -ili i .' i" F .i- TH-L UNIT MAY SLE *,L'JNG 72 LI ,oLS, LALt1 5)

L dL,..)ii\~ LTTJTl [NJ PU1'.TS

C~ir4(N/ATl/1A1T( 12)
LAM~LIK/fVKLAY/LVLY(kY(5)

(.LMMLN Ct:NT -R

11NILGLK CLN~frt,
1;iTLtGER SIDES

iI L UL t2',tt, hA-i,VLYKYtS IZ UJJI'-PT
1 4 1 3r JSI/T , UYPl.,jTrqU1

0IMLNSLCN PF.M'TX3#492)
il MF-' S Irf I AKY (1 5J,,I91NTAP Y ( 5

+ t, .2 4 1 .87,v . ,q .24 , I. 5t .47q. 19,9 1 . 7,q .5 , .,, t/

t4 A 9 J( i I X.-o ',. 7d5 , I.d 1.c3 J7, 15 , . E .43 l. 7, Ii .I. t-,

CALL GLMP(1,30,1)
CALL ,N:>E L
C ALL a Lt I ( i. , I ; , 5)
"pF IT C 1 , 1 ) ,

I C KR M A T ( D ET F CT i- CLJNTCUk'
CALL iuSCkl(1OO1,tJ

0,, f kM AT('PR tSS I ~UP, 12j'I
L64LL ;SCli( 1Gj ,u

I Ol 2f k AT (I'S ELFC T NLAv UN I T
CALL uSAVt( IOPL, il912, 13)

It- ( I T Sw ( I ) . Li.. u) 61- T IJ 2 21
1 PTk=MLJf (2 ) +8

NUMU TS=ML)F ( UF 2)tMOF ( MF 2 +I)



JLj ?2? I=j,NJ.iji-S
If ti TY = 14--,+1
LX=VF-( lt-'tJ)
LY= Mtt- IPT R+ 1
USIZF=MDF( 1PTIF-2)
UTYPt?=M!D( IPTR-1)
At ,Vt.=(4Dk-I~ PTk*3 +1
IfAJUC.4TX(u$lIE,uTYPE HCVP*u23./FLAT(SlZEJ+.5
tf (If AJ.LT TO); 1 221
CALL GIIEG( ILNTYvLX#LY)
CALL GPUT(b,lbuJ,'RAi,O)

221 iPTP=IPTR+2'-,
222 I.N1 cU F

ul NdM= mN)f- ( JNTP Tf + 1

OLAiN =7 3
IFL=6

U-i1/L,-LU (UNTcT +2)
UTYi)-LM,F(UNTP'T'4)
MOV[:=MDF (UNTPTR+7 *1
PRPMTX(SIZE,UTYPE,iCVLjt1J23./FLUAT(SILEJ
X=ME)F(UNTPTR+4)
Y=M- (LJNTP1 F+' )

LILL

CALL (PUT(6,130,2,31
CENTER= lAND(MDJF(UNTPTR+6), It))

CS IL[-0 CL-LCk f t, TI- .iETEC1UIL'N CONTLUR
IF (UNTPT ,. .'K-(t (21+.3) )CULL=
$,ALL GPUT(4,140,5,CuiDE)
CALL GPUTl4v140,6,CCDE)

S=SIN%(ANGLE)
C=CL)S( ANGLE)
xl=PP*C+x

ix1=Xl+.5

C, THIE 5ULLOWING CUUE fUNOs rilL LNDPU.INT X2vY2 WHICH IS THE FjifdHEST
C POSSIBLE THE GIVEN UNIT MAY SEE ALO2NG A LINE SEGMENT

IH-X1.L;E.O.ANO.Xi.LI23.ANU.Yi. Th.O.AND.Yl.L[.1023.)
+ Gu TOJ 20q'

IX 2=X I
1Y2=Yl
G(; TO 214

71) X?=X1I-I*(

map" -ob -4



Y2=Ylri*S

X2=0.
Y2=Y I+( X2-XI)~ %S/L

2104 i-X.E12. Go 16 211
X ?= lv2 -i.
Y 2=Y I+X-X(I*S /L

211 1 (? .,; [ k) o, 1( 212

X2=xl+(Y'l-Y1 )*C/S
212 IF(Y?.LL.1023.)L,U TCj 213

Y ,= lV2 J.
x(2=XI+(Y2-Yl)*C/ >

1X2l=X2 + o.5

1Y2=Y2 + 0.5

LALL hHkt'\X(IX,1YlIX2,V2SiLuS(K+)SIES(K+2tSIDE(K-3)t
" SIOES(K*4),INTARY)
Ii&(INTAFY().EQ.0);U TO 410

4.10 CALL WHUREX( IXI,[YI ,X2 ,1Y2,SIL)hS(K+5) 1 SIUES(K+6),SIUESK-1),
" SIDES(K+8) ,INTARY)
IfIiNTAI Y(i).EQ.0)GO TO 420

ITY I?TArY( 2)

421 0 UNTINUE

430 IIYPE=IWPAbiI(IX1IYI9184)
CALL ITLL-6S( 1XlIY1,IX2,1Y2,ITYPL, 184,I4ioY.15J,)
CALL ENULJ-S( IXI, IY i, IX29lY", IAPY)

21,t IF L~iLL+l
CALL GPUT( IEL,DLOWN,1X2,1V2)
OLWN=53

254) CONTINUE

3J,) CALL *t7ULN(700)
CALL GFCN(UTtYUM)
CALL 1IME(MNlMLl)

302 IATT(11=0
CALL LSTl(i,)9o

30 3 CALL TIML(MN2,'ML2)
LSP=(MAN2-MNl) 12QulJ+('AL2-MLI)
IF(LSP.GT.3C0))'L Tu 310
DU 304 K=194000

304 CUNT INUF
If (I ATT I ). EC.0) U TO 303
IF (IAT TI ) . .3.AN. I AM31kE,. 30) LU TO 991Y



31, CALL I IAE (, 19MLI I
CALL GF Uf 1700 1
CALL GELF UTNUJMJ

CALL GSTT(OOi

312 C AL L TI P,.E ( IN2 9 ML Z
LSP= ('fN2-~iN 0* 12000+ %IL2-rlL I
IF(LSP.GT.4C,)G~i TO 300
DO 315 K~lv400

315 C0i'4INUE
Ii-(lATT(1).E.0L, TO J12
IU-IATT(1).N-.36.CR.IATT(3)NL.30)U IJ 311

999 CALL GREST(IOPL,11,12,13)
CALL GLMPlt1309u)
CALL GEUjN(UTNUM)
CALL OFFSEL
CALL I3LKSEL
RETUhN
END



C***THIS SUbPLUTIN'E wILL RLItJRN IN THE VARIABLE X2 AN&) Y2 Tril: GUJPJINATELS
C***OF THE PO1W) WH1ICH INOICATES THE ENLJ CF THE LliiE OF SIH1 ALONG THFR

LIN~. EiM\ 1i \JIAIIJI -1H *'A$- A4l1 cS

C@iMMCN CENTEk
INTEGEP CENTER
[-.EAL LUSMTX,LEN1LEN2
11I6 SIZE
li'4)lzL TTYP

CI4ENSION LGSidTX(7,7J
DIMENSICN LAFY(150)
OATA LUSifTX/8.,o.,.,(.2.,.,2O.,U.,.5,O.,O.,O. ,u.,O. ,U.,).,

SLALt=1O23./FLGAl( SIZE)

X[=I Xl

X2 =1X?
Y2=I YZ
IAPI.Y=5*IAPY(1 1+3
PNTR=5

CT=TIYP(IA. Y(3)
141 =LT



UNl=LL.SMITX (L C CT I1.-C ALE
IF (LNI L.Q. .AN.J. CI EJ. I)L~iil20*SCALi-

IF(IARY(I).E.o)tGu TU 200
IF (PNTR.kL.IARYL)Rk:TUPN

1' ,)N=I APY (PNT F )

IF ( CT GE.5 Avi.LT NE.6) AN.( NT E6).6.UR.NT LT. 5) IHI LL=I.ilLL*1I
if (DIST(XIYlXN,).GE.LEJ.4GCJ TO 200
LEN2=LUSMTX (CT tNT) *SCAL E
If MiLLN.LQ.0. ).Cp. (LIST(X1,Yl,XNYNi.,;E.Li-N2))GL, TO 3 u

LIENL=LEN2
CT=NI
PNTr.=PNTP + 5
lF(PNTrk.LI.IAPYLIJj rC 1)

20,) h=ui ST (Xl ,YlI,x2,Y2 )
PA TI01 EN 1/H-
IF (PAT Iuj.GT.l. )R.ETURIN
192=XIfPATIC*(X2-Xl )+,5
1Y2=YI+PATIC *( Y?-YL )4-*5

3C0%) IX2=XN
1Y2=YN
Pl TURN
-N 1



SUdiRUUTINE WHEREX( IA 191319!A2,16291Xis IYi v IX2 I Y2# INI AKYJ

c THIS SUB8,UUTINE OETEI MINES THE INTERSECTION OF THE LINE SLUALNI
C IAlIb1 iA.',lr12 ' XNJ IAI, JY1 IX2,1Y2. IF THE THU~ LI;4t Si&,p4.siTS J3 '

C;2LSS INTAPY( ii IS SLT TO t,. IF THE SEUMLNTS LRUSS AT .-A tlul.. THL\.
t. INTARY(fl IS S'FT P! -111E AND) Tri PLUNT uF INTERSECTICON Ij> R1uk.,-E.) 1%
C~ JTARY(2) AND IN~TARY3). wHE.N THL SEGMEtNTS COUNCILDE INTA; Yli) IS SET TO)

C 2 ANt) THES SEGMENT JF INTERSELTIUN IS R TURNCD IN Ir4TARY ?-5.

DiM~LNSI( N [NTAFY(5)

iAI~lAl
A2=I A2

t82=1 b2

X2=I X2
Y1=I Y1
Y21IY2



h(AI.Li..A2 -)u'u TO ?

AT IF'AP =41

A2=ATEM14P
bTFM?=BI

bC I LI~i P

XI=X2
X2=X[EMP

Yl1Y2
Y2=Y1LIP

31) IF A .T X .f-.lG .~ TO 191i9
YMAx=AMAXI tYI,Y2)
kjAA=-AMAX 1(B1, J)

34 ie f=AM I N I (Y 1, Y2)

IFIB4lAX.LT.YMIN.CR.Yr4AX.LT.iIN)GO TO ) 99

C SOLVE I-OR VERTIlCAL LINES
IF(XI.NtE.X2)Cu TOj 2w
IF- (Al 1d N[A? )(,(, IL) 15J
INTA'kY ( 1) =2
INTAkY ( 2hIA1
INTAkY (3)=AMAXl(8~MINYMIN)
INTARY4I4)=I Al
INTAkY (5)=AMTNl(YA4X,LlMAX)

~Ff- TU1,N

150 Sl=(B2-BI)/(A2-Al)
YINT=S 1*(Xl-AlU+BI+.5
LFIYlNT.GT.LMAX.LUP.YIN1T.LT.dMlrt\.P.YINT.GT.YMAX.LR.YiNi.LT.Y.1iI

INT A R Y ( 1 )= I
INTAkY(2)=IXl
INTARYC 3)=YINT4. 5
RETURN

20' IFIA1.NE.A2) bf- iL; 3,JU
INTAkY (1 )=1
INTARY(2)=IAI
S2-(Y2-Y1 )/(x2-XIJ
INTARY(3)=S2*( AI-Xl34Yl+.5
REFTURN

300 Sl=(82-H1)/(A?-AII
A S2inIY2-YlDI(X2-Xl)

IF(Sl*NEoSZ)GO TO 500

C CASES wHEPF LINE SF~GMENTS H-AvE SAME SLOPES



UNI AY ( iI ='
P TAL, '( 23= AMAA iCAl, X I)
I #- (Al .G1 *X1 11:. 1 AP Y 33)=3 1
IF (Xl.G:.Al) INTAPY(3)=Yl
INTAkY (43=AMIN1(A2, X2)
IF (AZ .LT .X2) INTAPY (5)=B2
I r (A2.L L. 42) 1 NTARY( 5)=Y

+ v4TAY M =t
FE TURN

500 XlNT=(BI-Yl*S2*XI-Sl*A1)/( S2-SII
IF Ix I NT.LT. A i1.x I fiT. GT.A 2h 12 6,jT 999

IN IAR~Y(1) = 1
INTARY ( 2)=XIN1 +. 5
INTARY(3)=SI*X INT+i31-SL*Al,.5
RE TUF.N

99v~ INTAkY(1)=)
kc TU1 N
EN D



INTEGEK FUNCTION TTYP(CGUE)
INTEGER CODE
TTYP=6
IF (LuL;E.Eo.O)1 YP= I
IF (COUE.r.6)] TYP=2
IF ICOE.FJ. 16) TYP=~5
IF (COJE.EQ.32 )TTYP=3
IF (CCJOE.EQ. I44)TrYP=4
IF ICODE.EQ,48)TTYP=7

FE A~k



SUJBRCUTINE 0193
CALL LIUOCT
i E TUF~N
rN D



SUbMRUUTIiN1E UUOCI

C--- THIS i(UTINE FINDS ALL POSSIBLE DETECTIONS AMUUNG THE GREEC4
C--- ANJ ,PLO U lS. ^HEW A Ni oTTUCT~uN OCCURS A LINE iS ogln,,,

- o



I V, r ~ L N i-HIE 6N 11 I It' C L. ! F 1ki LINE C( <ES l!43J 1
C - ~ItIL CLUL (if IH UE I ELI[ I[ uNIT. I F ULT E CT I N I S -LC I P ',- AL

ThL L INL 1 ) YLLL-UAo. A 00F C TL) J4IT I S bLINKE:3 ON]. iL 1 1 I.
C--- NCE AGAIN UNUETECTEL).LLEVI

LU.Mf1LN/'JFILE/4[L)F(3OU),MOFMAX

C1,MMU(JN/L:VPLAY/CI/LYKY(51
k-MiOCN/L AACH/!Jr TUF.N

Cu1AMUs1/sdNuLE/UP- ,F TLPTR
LOtMCN/1 SPiL/liPL( 4'9Ot) , IEIK
CuMMGN/SCFJEEN/S1 ZE

CLM'-U i/PrAuE.LM/ 11 AL
Lt-6iCAL OCT 1,JCI119OCT --,CI
-41AL ,4AX1.CS
ITE&ER CODE

LuGICAL SAME

P, IECFEF. SI.)ESLVLYKY9T1YP, SIL
INITL'.,E PAIL 9PY I ,LIX2,90Y 2
liiTEGEI UNTPTLUN'TPT2.UPTR,FILPTP
INTEGER UPTRB2 ,Ui'
I N ThE lk I ME,;SLEGNSt:ERS EL PRNSEL
V1 LTE L , iJIE 9UTYPE
a.ilfLNS\7lu INTAIY(5)

DlMENi'lLN IARYI(152)

DIME-NSICiN PAVIIL21

+ ft.,u.,.2t, I.s37,.59, .24,1.5, .47 ,.19, 1.87,.59,.2!4/

LVLYlV( I)=?l
IF (AL ( 4) Ew.j )CALL EVIINT

lU IENT=19&
CALL GSAVE( IIPL, 11,12,13)
UP TF =
SAL= .Tt t t.

UPT 162=?**(UP1 R-il
GSEE=6
GNSLE=O
P SEE=0
I' N SFE =
UtiTPI=MuF-2+4+?O*(UPT -1)
C~ALL till SUS(UNTP11)
SCALL-1U23./FLGA1 (SIZE)
MA XL0S =?0 SCALE
lxl=M0F (UNTPTI41
IV 1=A4Of-(lNT PT1 5)
USltLzM0)F(UNTP!1l+2



U IYPE.4!F ( JN IP T +3 J

Pi-'=Pt M IX JI L 9jTYPt I ACVL ) SLALt
UR=UCMTX(USIZL ,UTYPE,tILVFEI*SCAiE
lTVPE=M0F(uNTPTl+6 I
NUPJ I S=HMDF (MEI ( 2)+ 1

-iD 1O =1,MJ- UIS
UCI 1=.FALSE.
LjLT2=.FALSEI.
PCTII=.FAISE-.
,-CT !2=.FALSLL.

It-(IAND(M~jF(UfNIPTI+16),hi32).NL.O)OLT12=.T, ,uL.
lX . L)u(UTPT2+4)

lYl".=Mi)F (UTPT2+5)
PAL)1 (1 -W:
JSIL[=YDF(UTrJ'I2-)
LJTYPL- AJHf-IUPTPT2+3)
M1CVEtj4UI-lJNl 2T2+7)+l
fRAJII(' =C;~ITX(USIZ~,U1YP 't,mnVE)*SLALE
u=SC',PT(FLfAIX2-IXI)*#2+FLCAT(IY2-IY1)**2)

If-(dJll )GL, TL 64 0

C--- DET7tMINE IF THE LINE SEGMENT IXl~sIVI X2,IY2 IS BLOCKE&j
L--- bY A HILLSIOEt AND IF SL THEN URANCH TO 700J

IF(SIDES(t ).LE. WO 01051J

PX1=FL.AT( Ix1JP/j1FLk-A1( A2-IX134-.5
PYI=FLCAT(IY1)4+PP/0*FLUAT(IY2-IYlIi-.5
DX2 -FLcAT(X2)t,AII(2)/*FLLAT(iXlIX2)+.5)
iY2=FLfAT( Y2+RAII(2)/O*FLCAT(IYI-l1Y2)+.5

+ SI E(K+3),S1ULNdr&+4)j INTAkY)
IHIlNTAkY(l).NE.0)GL Tu 700

5U 5 CON 7 1NUk-

51 IFL)LLTET~~(IX1,t[Y,X2,IY2, (TV FAII)d4,ARY,15JJUE

60U ikADI(l=MPTX(USILE,UIYPLMVfl*SCALE
RADII (2)=DR
lI-(I.LT.(PADII(fl+RhU[(1)0DCT2=.TRUE.
II([jT?,)G-- lU 7t1,j

C--- kLVt -SL 1HEI LPJL:. C0j ItKY IN THE ARPAY IAPYI

IAYI II=

IAFYI(31=IARY(3)

*IAwY1(3)~AYlI N3



2~ 0' K1 =I

IAwY1(K*5t3)=IAPY(5*(N-K)*3)
b21 LuNTINJF

I I E ECTI IX?Y lv?,IXL, Y I, I A I v1 R A 0 11)0C T 2 T PU L

if J[(C TI )*.jC I'l1) .,).(JC T,.Ej.)C12)i T -. 7,-);
t- - L~ i iu A Il'V 1LTL~I- ItLhl .uP IN i L J D A UETETIO:4 HA~S

IlhIDCll.EJ.0LTl1)GC TOi 751
11 (.i\C0T.DCTI)Guj TO 72,)

C--- .K.N W p 1 ) . f LA..i-ELiA1I

Mt)F(UN.1PTi+l =TJ~OP (YF (UN1PT1*10) #162)
MJF(UNTPT2+161=1tlk(maJF(UNTPT2+161,JPTP521
GO TI 750

--- ,,<tN( JFT I -4J LC.NL.t-3 S~c ; EfLI I)

MiJF( uNTPT2 t6bJIEXUP (4 CF ( UrTPT2+ L6) ,UPT RB?)
GNSEE= [CFE CNSE-t 182)
IF(MDF(UNTPT2+1bJ.NE.0KJL TL 750

7If ( OC2.t~a.JLT12hC- TU 76-1
i- ( .'Ij( T .DC TZ- I f C 76J)

C--- K-ED(i) DETECTS uREEN(UPTR)

C--- K E 0(I ) NC LLMNGER S EES Gk EN IUPTk I
76U MUF(UNTPT2+lU)=IEXCR(MCf-(UNTPT2+.0i UPTRBI

78o IF( ful .( LCTI.ANO. NUT.LX [11).OR. ( OCT2AND..NUT.oCTie-,)
+ GO Ur790

(.0DF=3

C AL L G3EI Ii:i\NT 1X 19I I)
CALL GPUT(5tl7b090)
CALL GPUTU,,130.2,31
CALL GPUTI?,5391X29!Y2)
CALL LGLIj'tG17IDt)O
I [ NT= I E N T 1

790 UNT PT?=UNT PTZ+ 20
800 CUNTINUE

121) IF (G LEA.,NLOKALL STLVNT( fIM, 1,UPT 49 GSEL I
IF~ulNSEF.N[-.0)CALL STEVNT( TIME, -1,UiTRiGNSEE)



IF- (P SLL..N . )I(-At.L STt-VNT( I I OL-, 19UPTRd,~ k)E

830 IF(UPTR.LT.MDF(MDUF(2)))G2C L l~)
CALL bLKLJTS

IF(Il T (I INL. T" V )

IF (DFT- 4 I GC, T'0 loJO'
1F0TlT(3-).*E0. 27 )FILPTk=-l

9k,, I (jAM7' L,, TU' ij!;
CALL L~~Sb,)3l

CALL G;STT(O:,JJ
910 LUNIINUk-

If-(IATT(I3.NU..At-J~J TU 905

Ii tAlTT(3) * .U~b TUPN=.TPuc.
1OC t3 C ALL %.'VEST(IDPL,I1,I2,I3)

L\LL lSTT(0,O)
CALL LAMPS(72,",)91
,i~- U' N
ENO



LOUILML iFUfCTILN UEILC1(XIYLX2,Y2,IAY,RA)II

C--- THIS fkLU1INL UINUS if- 4 UNII AT IXItIYL WITH A PPL-SLNCL AOMIU
L--- uF AjI1(1) CA.l St A uNIT LL.LATEL) AT IX2, LY2 KITH A LTi-CfAM~

C--- KfJNuS (I- R. LJII(2). LLFVI

CGMM0N/SCkEEN/.SI ZL
COMON CENTER90NH-IL
LJ(ltAL ONH-IL
tALL AXLii,.N

IJ1Ttu.J' i SLL 0I IYP,CTNTPN T'v I AY

DIMFNSIfIN IATRYIL5jI,LCSmTXI7,71
DII4LNSI42N RAOII(2)

IARYL=5 'rAPY( I)+3

SPA eiT~= 103.FOA(3I



(.INEi=IANflb,1ARY(3) I

LI F f~r I NT- kL T I tLNS TH-U' tN I 79

C I GNdP E NT TE;SECT JuS WHI LH JCCUP W I THIN PRF SENCE LI rLLt
?0 XN=l AlzY (PNT P

YN=IAKY(PNTk+1
NT=T 1 VFt I A-Y ( 1-fqIr +.
Il- C) IST(X I ,Y1 , ,Y A) .,T .'AC I I( I GUL rT.. 9k)
CT =1-,T
PN\J1=PNT +5
iF(iNTk.LT.1At YLhJ 12 20
C13 Tu T90

9 0 LLNi = L I'S MT x( 1 9C TJ4SCAL + i.A i I (1I
I F(L I k,E .4)1H I LL=- 1
I F ( CEN It F . I .LA N J. G . c Q. 1JL L N I =u 01 S LAL F_+P AJ I I)I
C EN 141 -=
l f u I ST IX I Y 1AN , Y J GT L k: N I) G L Tu 8 00

PiJT - =P% '\T -)
H (i~~k~I.A[Y)..jTV 8u9

C--- Jtul.P Tt-iIU TriL rQANSITICI\ TiAT!4IX

NI.=JTYPI l~fY(PfNTP+3I)
If (A.ISTIXIYlXiNY'H).GT.LEN1) 60 TO 80-J
IF (0IST(XN,YNX2,Y2).LE.KtAOII(2J IGO TO dlc'

PNJTF =PNTt,+l,
LEN1=L6S,4TX(CTNTI*SCALL+RAUIltlI
IF(0ISr(X1,Yl,XN-,Y'H..12T.LEN1J GL2 TO 80J)
IF (DIST(XNYNX2,Y2).LE.RAO[ 1(2) IGU TO 810

IF ICENTEP .tQ. 16. ANO. CT.*EQ. 1)LLN1=2u .*JCALE+RADII(I1)
800 lF(o.'T.(LEN1+RAOII(2))lGO TC 900
81U DETLCT=.TRUE.

go0 CE7FCT=.FALSE.
RETUPN
ENU



SUBfkLUI INE SWF VNT( TIME, EVE NI .JNIT lvuN I S2I
C--- THIS SUB~UT INf- STOdtS LVLNTS IN THE EVENT FlLc

C-- EVttI.T=1 DLN~jLS THAT UNITI OETECTS UNITS2
C---EVtIvTh.? DciNt TS THAT ji'j~ IIJ-i DETLCTEL) bY UNIT.S2
C---lL DiHt NJ 1bcz S AR AFuATIVF- THEi EVENT HAS JJSI CL)PL..

CL' ?~iiu/joFlILL/f'OLF( 3 ;)i,%.) 9,4J F~lX
LI1PLTCL1 JNTE[;EsiA-Z)

EPTF..=MUF(NDF(4))
14f(E0~TP)=TIF."
MuF (E lP+1 )=EVLNl
MLof(EPTk42)=UNII I
MJFI LPTP+3)=UNiTS2
MD F( Ei'TP +4) =0
MOF(MOF:('+)I=EPTF\+5
P1) f ( A: = ~f Tp+
K"'TJP A

4k- W -i



SU8RUUTINE 0l20
CALL SETIME
ETUt4J

L NO

Mam - - -



SUBR.UT IN[ SEI IME
CLJIMN/MLFI LU/Mtf-t 3000u1 9MJFt4AX
CUMMULN/LVk-LAY/CVLYKY( 5)
CL~f0MMGN/ Pk&L 3L1/ Pl 14£
(L,.*1ON/,3P AN~CH/ j~lJR N
LLiM~uL~i/'LAY/iN" EX,liNTkdL( 4) r,i'PJT
IMPLICIT INTLGER (A-Z)
LUGIC.AL UkTUPN
LOGICAL EVENIS

L *** ALLt,"., T1-t USH\ 16 Rr-SLT JiL lE rlj6LEM T IME TL A:i EAI:<L1L:. VAL~I;

IFr4UFU4).EC.O)CALL EVTINT
EPTI<=M~f (4)
EVENTS=.TRUr-

LVLYKY( 11=I
CALL SL I(TI 4{ )
IF (uRTUJ'N) RETUP.ii1
IF(TIME.LE.MDF(EPT.R+1) )GIJ TO 7
IF(PTIME.LT.M.Th(LPTP+1))TIPLMuI-(EPTR+l)

1 ell !qE>=



I r(tVizlTSl NXTI Pt (MH.~3
F (14 DF- 141 N L *bJf- (ADI- C4)) = AF 4) +

CALL UPLSLT
CALL OSPLAY
CALL CLKUJPU
1h C( IiM L. L t.f 0. L 10 25
CALL 6LKUTS

1~PTIML=PTIME+l
If (TIM1E.GT.MUF(E.PTR+ll JW To L.5
li (PT IM1E LT.Nx Tifvit: . O IC 11)
CA LL U RiDA I

IF(MUIF~U4L)F(')).LT.DF(3)NX~IMC-=MVf(MCF(MCF(4I))
15 CALL RESULT

CALL MVP4ENT
CALL USPLAY
CALL LLKUiPJ
II- (vTlt-E.LT.IIliE) GO Tc 1I

IV(IIME.E ?.MDF(LPTR+1))CALL AESAGE(O)
IF(fP L.CGT.MD~tPTRtl) )CALL AESAGiEM1

21. CALL 'ILKUIS
If-(11A.CL..at(L1>~I3ICLLOINTRP

CALL J'FFSEL
CALL GLIKSEL
Kl, TURN



SUBRGUT LNE URE SET
COM,'4UiN/MDFILE/MOF(30UO iMUFt4AX
COMMGN4/UINTL/LNURNC(3,4),ASSEfS(3,41

.IAPLILII INTE'tK (A-L)

C**** RESETS UNIT INFO AND ACTIUN PUINTERS TU TIME IERO

UP TR=MOF(2)

UPb. =UP1t-*4

DO IU0. J=lUTJTAL
ACTPTR=MOF(UPTR+RC0SIL-iI)

MjF (ACTPT[ +1)=3
MLdF (ACT P~k +2)= lb
MOF (UPTR+41=MDF(ACTPTR+i)
MQf (UPTR+5)=MDF(ACTPTR+51
r4JF (UPTR+6 )=MUF (ACT PTR.7)
,'0F (UPTR+ 7)-u)

0011'



SizEmMoF~ uplk+2)
TVYPE=ML)F(uP+ I I

MDF(UPTR49J=ENJ)RNC( SIZE, TYPE)
DO 20 K=10917

MDF (UPlk+K)J4J
2. Cl(>-NTIINUFb

M -(1,JP If +1 b J =PLJSTU R
UPTR=UPTR+RCDSI Z

100 CONTINUE

RETUkN
F NUi

;Do



SUJBKL~iuI INE UPuAT t

C--- THIS SLUt3FCUTINCE CHECKS FJk JETECTcI) AND) DETECTINGJ UNITS
A] P1 I E Aoji T i iN U POA IL'4 IHL U N IT I N f-0MA TI GN EL,,
ANi, THL EV0rJ iP,1NfL' 1.c. tPCF(MJI-(3) I.LLiIVI

CUMUfii/,IAJF !LCI ' jF(30rC~ I ,MQ I-MAX
C(.MMN/PiRUULt/PT I4E
IMiPLICIT INTEGER(A-LD

NUVk1t=V'1C(MJF(Z3

1) EV ENI=M4iOF IEVPT P+ 1)
(,- Nu~iI =M.A- 4V PV T V +2

/U S ,.F tV I t +3)
1 14 P i V ("I) +2? 1+20 *tG 9?pjeT - 1)

GU82= 2*4- (GkNU(,i I-1 )

If (LVFNI.NE.1)Gj TO) 230
'40F(kWT+I)=iL6lF(4T*).O dS
UI C(* I)t= I

IF(IAND(UTCCJDL-,f&UNTSI.EJ..dGU TO 149
l4JF( REUPTP I)+1b)= IU.( MUaI RH-)PTR( I I16i ,GUB21

14t9 UTL6DE=2*UTCGDE
15,, CO N T INUE

Gu T(; 900~

2u(u IF(EVENT.NE.2G4: TO 4u,)
,MOF(I;FTR+16)=UR(M)F(RPT:+16),RDUNTS)
UTCODE= 1

249 UTCCUiE=UTC00L*2
2 5 U CJi4TINUE

GO T(, 9001

WMN> dw mw



40 0 IF( (tVFr~ ..41 -. AL ;, T U 6'06

UTICLJL=I
DOi 450 I~lgNUMPLD

IF I IAND IUlCOlDE RDUNS) EJ. .AGUj 1( 44(y
MJLf ( ;ELoPT-P4I )+~I t ILXuP .4uI ( RL'PTR( 1) +16)jpUi32)

44 ' ' -)L
45.7 CL, NT I iuE

GG To 900

603 If (LVENT.NE.-2)I'W TG 9JO
MLCFNPT~)~I[C>((NT+iui odUNTS)

JCI 6t I =IN ''

IF(IANu)(UrCUGEqk0UNIS) EQ.J6Uu TG 49

649 IJTCtjlELTCL)E*2
65,) LI'M INJE

90i. LVPTP=LVPTP+',
If(EVPR.LT.M)F(3)),ANO;.(MDF(EVPT.!i.E4.PTIME))GU) TO i10

M[)lM0F (4))=VPTP

LI U



SUBKLu1 [NF (:21
CALL REPLAY
eETUfN

SUbROUTINt PEPLAY
L~,Ms..,'/ kbD I L F/ MLF (3w 1 kilt) F M AX
(.)Mmudc/L AY / I .LX U1 NI VL ( 4 J9Lt. iTI M
co MAGiU/ p p(~' Qkm/ [1d h4r 11,
CjMMCIN/PRU'BLM/P1 IMz-
CUMMPUN/BR~ANI~C/ i> TURN
CuMMU)N/CVFRLAY/ CVLYKY 15)
(,-MM~A'N/SILE/OPTfFLPTK~

CL MMCA61/J L Y/ILucLY
IMPI IL1 1Ai ( C AL,L-Z)
LGGICAL EVENTS
Lij(;ICAL APTUPIN

C *- kLIFEJ'Q4S rLL'LAY UF PLANINtU UNII ACIIViTIES
L. IN -) IS DL1~ 1 Et~ I I kNu 1 ANtj E EV EfTS DU, I NG (,'C iF L -9L AY

fp SP,)27

)u



~T' PLi

MAALNT=Lij
CALL t3ULT
1- I ITS.( 2) .AD.l I Soil 3)) kLA ( 19, i ~)E* LY

70o FL-vkt;AT(Ui
CALL ,SI f(o,u)
IF i ITSk,% (1 ) MAXLNI4= 5

IF(Mut(4).E(J.u)CALL EVTINT

Ir (I N] ~FI . i,- S1Z PL I.,: . ( PT IM L T.4.AEP T" I J );'U TL

CALL DCTPUT

3NX TI ME:= END T IM+ 1
vA T I Ait;= F NLDT I M+ I
L V E N T S ~. T'-. U 1 .
IF CAL* -:) L..',-4 )43) )EVEN 1S=.FAL.S-E.
I F I EV -NI S .AN C. MI .L T .4JF 13) viXT IM E MLJF iMDF LP TP

5 IF('1 1AF.EU.ENUIIM) INTFPT=-l

rALL CKINA (KEY)

If(LFTUPN.FU. (KEY. tQ.kTURN))4iTFPT=-l
IF(DRTURN. k.(KY.E~.RTURN)Lau IC 75

4t5 If (M[Y * L .FPSPD) L,'Tf 5u
LALL 4P)LSPDt

5,; IF (FILPTR.GE.0) GtU Tu lI)
Ft LPIt -u

CALL -a'L SPIJ

11) If(INI' PT.NE.MSTRPL)GtU TU 15
IF(IPTIMF.jNL.NXTIIE).CR.(PTAIE.GT.MOF(EPIh+i) ))GJO 15
CALL r'FHASH

I1t L4L-L 11I0ASL

CALL RESULT

2', CALL MW'tNT

3i: CALL 05 FLAY
CALL CLKUPD

IF(IIRPT.E.CURPLY)GU TO 60
If- (P TI t .MF P Pk+ I I U Li tlJ
Gi I; If



C ' LUNT= f ,U hl +

IF lLudJKT.LT~iAXCi4T) GG TO 5
LVLYKY (1) 19
PETUF<N

L..LL MtSAILIO)
CALL DINTRP

75, CVLYKYC1)=l
LALL UFF-SEL
CALL eLiSSEL
iL TU'PN

END



SUBkUUTINk OCILUT
CO)MMON/UINFfl/RCDSI £
COMMON/ MOF I LE/Mi)F( (3000) vAOFAX

UPTF=Mul (21
UTUT AL = MOF( LPIJ + .. )i (LUP TiR+II
IF (UTtuTAL .LQ. t ' )RE [URN
UPTR=UPTR+4
00 1.00 J=1,UTUTAL

M0 F (JiPITP + 10 =j
M'3 Df tJPT P+I161 ,
UPTP=PTKCJ, i I

100 CONTINUE
k1TURN
ENO



SUBROUTI~II REHASH

C--- THIS 'POUTINF IS CALLED TU READ AN IzVENT FROM THE
EV--- VIHF 9 tbOATE INFL-w<'ATIfN IN4 THEI UNIT INFC RECAJK)i

AJJ -Ah tUI ELT IUN LIN t LLLV 1
C jMM CN POL, I L L/ il V( 3.) Aj iFM Ax
C0 MICN/ PR.OBLM/ PT 114E
CG MMN/ PP LAY / I N L)L X INT R V L ('4ENT IM
L--MMLN/ ULAY / I DE LY
1,IPLIC IT INA1~~Er(A-Z)
LUjI1CAL (,11W

f ~ UP I Ri =4i9F ( M-1f ( z + 3 + 2,, (;4-J~1)

IFNT =2 140
NtdMRE19= MLF (tUF (Z) +II

L 4p~



CALL oSAVt-(11itPLtlt 11,1' Ii)
\4 t , W FALISEC.

l,' E VEN I M F E V PTR + I

Gut,2=2h 1 Ui11
KJui IS Muv ( LvP ;,+3)
GNPTK=M4FtMDF(t)+2 ).2o*4GP1UNT1i

EVPTR=EVPTR-5

If I *N~l vtl E )Lj K~. ( f--.VP l i ).IiE. 2) ....
+ (NL-(LVPI +'.14E . oArJN1) .' (EVENT.NE .1)Gl TOJ 50

tMUTUAL=IANO(R0UNlS,tMDF( EVPTF<+3) I

5J IflLVENT.NL.1kC TO 200
.'I )( 4TtA1R(MDLf (CGRNPIRt191) qiDUNIS)

UT 15J~ I =INM L

IF(IAND(UICUDERDUNT5).EJXO)GG TO] 145
f1F(R:uPTR(1)+16)=IOP(MU'FIL)PTR(IJ1)GUB2)
Xl=M")F(GPRNPTR+41
Yl=AF(GNPT'-+5)
X2=.AF~kEwPTk( 1+4)
Y,'=MLF(RtF)PIk( I)345)
uALL GOEG(ILNT*XlYl)
CALL GPUT(5vj76opjod)
LALL GPUT(6*53,X2oY2)
1F(1AtCjUTL,;LMTUAL).v~., )CALL LuLuP.(l)

149 UC'iE=23(UTCGDE
150 CUtNTINUE

GI TO 900

2,):) IF- U VLNT.NF.2) 6- lI 4,')
,14jft(iNPTPg-16)=LiuF (;lo (v'f.JPTR+ Lb)tKOJNTS)
UT CCUE 1
00U 250 1=1,NUJMPLL)

IF(IAND(UTCEPi-UUNTS.El,..Q)GO TO 249
MWF (PEOPT ( I )+1J 3= It'IdF( -E-UPTR( 1) +10) tGU62)
Ir (I ANb(UTC(AL)tUTUAL) NE.vJ(,L TO] 249

Yl=t4DF(GRt4PTR*5)
X2=M0F(kEDPTR( 11+4)
Y2=MOF (REOPTR( I +5)
CALL GbLG It NTXIYI)
LALL &,PUT(5,17bkvO,.;)
CALL G'PUT(6v53vX2,Y2)
CALL COLUK10)
I ENT=TENT+l
NiEW-.TRUE.
94UTUAL ='

20 UTC-UUL=JTCCOL*2



25 LLd NI INU~
c~tL I L 9uJ)

4 0 II~ (tVN1 .NE.-l )GL TC 60J
MLFGPNPT+1)=ILXUPR(MFtGRNPTP*10),RktJN1S)
UTLUDt= 1
,)L 4 5 .j I 1 ,Nb Mz

449 UTCL0E=UTCC&)L*2
450 CUNT INUE

GL TO 90io

0C 65'() 1=1.NUMREO
I F AU (UT Cli, UN TS Q . ) jU TO b 49

643 UTCF-L)f=UTC- i)L-*?
W)5 C-iNTI NUL

9&l') IF(ML~kE)G!2 TO lu

MDf (M,Vk(41 J=EVPiiR
CALL L3LKUTS
IF(1TSWf3i.NE.1)IoELY=1)O)+(INO41EX)*IOO
1gtNLN)CALL. DELAY(IaJELY)
CALL 'URFST(IUPLoll, 12,13)
( TUkN

C; I U



SUtiruUTIN~r BLKWIS
CUMMOti/M)FILE/MJF( 3kt0) ,MUFM4AX
IMPLICIIlINTEGL-IA-Z)

Tt-IV i.UTIN'- oLIN'KS IHE LilLCTED UNITS AND) HALTS THL

NUttUTS=MDF (MOF (2)) +il1JF (MUF ( )+ 1)
Ui4TPTP=MDF-(21+4
IFV([uM'JT3.LQ., liE :TJ( N
0! iut, t=1.NUMJTi

LALL kItNT(MjF(,JNTPT ',1)
C.ALL 6PUT(3#130,3,U)
Ii- (M0F(UNTPTF+ltj).NL.O)CALL GPUJT(3913O,391)

UtNTPTQ.U"TPTR+2J
1U. CNT TI PMF



SUBkLJUTINE TAUbASE
LUMMON/PROBLM/ PTIME
CLMML!f,4/PLAY/liLX IN RVL( 41,EN0114
IMPLIC IT I 'TL,Lk( A-L)

C **4*~ CLCCK WHICH CAUSES PROdLF.M TIME TO ADVANCE

CALL )ELAY(INTkVLIINDEX))
P1 IME=PT1'PE+I

r E T U N
FN 0



SUBI<UUTINE DELAY(INITRVL)
IPLICIT INTE tR(A-Zl

(~**** UELAYS NEAL IIAL: < TJRiN 1J FE3PLAY

LAL4.I- I, ~C
XTMSEL=4*SEC!NTkVL
141Nl-XTMSEC/12OOO
MSEC XMSC1(-O*M,4
Hl I A1Id +iAI N

CALL TIME(;4INiMSLCI
CALL GSTT(0,O)
IF(1SEC.LT.MSECI.Ok.MLN.LT.M'~iiGLTC1
RE TURN
4-No



SUBJLUTINE RESULT
RETURN
END

A-t



SUU.FUUTINE MVME-;41
CUtMUN/Mi)FILE/MUF( 3iOUi MJFJIAX
C) MeON/UI Nf-C/RCOS I I

LJMG1/PRUbi~L4/ I 1I

1i4PL IC. I TI N1 L ..LX( A-Z)

C**** F INDS UNITS POSITIUN BASLIJ LN PROBLtM TIME, ENTER 'rMLM 1giTLJ hL

UNIPTR=MDF(Z)



u") z uNI PTP +4

UjL UtNT=MLU ( UfNTPU~- 3 *Ai.F- UAT P I R I3

DU I. J=lUCCUNT
AL TPTR=MDF(CUPTR+FC!)SlL-1)
PRESNT=MioF (ACT PT Ri )ACIPI R
Nt Xi I .3LF ( A( TPI '+2) +AGT P .,
CALL CIAL PSIPkP.,iEXIX ,Y , A VLCU
MOI(UP~T+4)=X
M4JF( UPTF +5) =Y
MjI- (UPT R-6 )=MLUF( PP' iSNT4
I F ( MLVCLJJ.GE. J) MJFI(UPI R 1) =.40JVCLIL
IF V 0 F ( N EXT +3 . G . ft4AE G 61 j
M f(AL IP I ,) =MJ f( AC TPT k +1)

.40)F ( AC T P T+ I1) =.4, F ( A L 1 P Tk+~ I
ML)(ATPR+2)=M)F(ACTPTR+)AILEN(4t)F-NEXT))

15 UP TP =UP TP+ R CISI Z
CLW1TINUE

Pt Tu k t
ENDU

J



SUt3K(OUTINE CALPU!SCPfESNT,NEXT,XY,MJVCU0)I
COMMC.N/MOFILt/4UF(3000 ,z4OFMAX
CoiMMucN/PkUlBLM/ TiME

YJt4M)F( Pk'SNT+2)
TU=,IUF ( PRESNT+3)
XF=Ml~rt I NEXT+li

If - IUF ('JtXT+3)
uA I T ,i L -T?,
IF I .N E .rTF I U Tu 5
X= XF
Y=YF

,j;uTIL I ,
C 4~LL V'LL (Q Yo tt , Y F J If-,-VA kVY I
CALL IPOSI T(Xo 9YU, 4VX9 QVY tCT,XtY)
MOIVCC!U= I.
if (XO.E(Q.XF A~NO. YU).EQ..Ylk1 MuI~VC0LUJ

!KiNwO



SUMJOUTINE DSPLAY
CALL POSUNT
RETURN

- A



S06c)dLJT~lsL CLKUP)
CG)M)ON'/PRJ D6tLM/ PT I AE
CUtMCN/FPLAY/1 NjELXINT QVLI 4)v, OTI.
IMPL ICIT IrqTEjtm! (A-/-)

C **** UPiAATES THE TIME NJEECLE A.4J NUMLKIC PRuLtLM TIME UN Lt

CALL GFNI14)
X~fLUAT(PT4E)*tO24./VLCAT(ELNTIM)
OX =X -51 U
CALL GPUT1691049DX90)

PLACE= 1000
C **** RETURNS HOJR:MINUTL EQUJIVALENT uFI AINJiTE CUUNTL. "I;L

FMUEA~=HPMNS (PT IME)

DO I J=194
NUMRALRMO~ER/ PLACE*P LACE-
RA0ER=PMDEIF-NUMRAL
NUMRAL=NUM% AL/PLACE4 I
CALL GPUT( i3+J,9J,CJCL(NUMKAL)9JJ
PLACE-PLACE/')

1 CUNTINUE

RE TURN
END



SJBLNUT INL VLL 4XOYO.XFYF ,TOTF,RVXRVY)
IAPL I CIT I NTtEEi tA -U S-L)

I X;, IlY( A- L 1 tiF P, S III CNS C[ T iL UiI I AT 1 1..1E T G.
c I XF, I YF i.. SI 171 - S A f C I it I r
C. CVl" . I H IS I if ,uA LCuLAT'3 T HL QUMPLA\'LiNT VLLJCI TI CS vX AN,' VY

L OT KEP,4tz.S[ATS FHE CHA1,GE IN~ TIME CrkRESPUNiING TO THE CHAt~;L
L I1,4 FUs31 lIu,\

CI=if-I

RVY=fLk.AT( YF-Yd)/FLOIAT(tJT)

A l- -,



SUBRCUTINE IPI. SITI XuYoRV)I,RVY,DTXPYP)
ImPLICIT INTEEPA-Q,S-L)

C GIVI-.N IT 1IAL iP ,I T 16S( fXjtIYo) C;-vPUNLNI VLLuCI Ti LS
2-F Th" [ 'I IT( VX ,VY I 4NiU IlH CHAA4tJL i N T iMEv OTv FRM ThL-
IN LIII AL rl CA LC JLAT t Inc- N W P2' T IJN I XPLIYP.

XP=F LCAI I U)+kVX*-LOA] UIT) *.5
YPzILJAT Yt, )*RVY*-LCAT )I1+. 5

R t T u,2N
EN L)



SUBROUTINE~ POSUN'T
CUMMuN/M)F IL El MU)F 3d)u I ,;4itJ&FAX
C0MMCL.N/UI NF(U/kCuSlI
1 1PL IC IT IFi Eo- (4-Z)

PC' I*' Tj~ I 7 j N I I S~ is AL, U I % I UNI 11 1;4FO0 M Al Lu Kf- ClcF

UPTR=i4UF (2)
UTOT AL =MDF (UP I ,) + lf tU P T + LiJ
FL P1 R=iP TP +4

GLK I I lUTLTAL
ENT'=MO-( FLPTR+ 1)
)(=MUF (FLPrP+4)
't=MDF~(FLPlk+5)
CALL CE, T(CLT)
CALL GPUT (liI'jU9XtA

FLPTR=P-iP1P+PCu)S IZ
CuNTINUF

TU



,>j3PCUTIl4L TTLEuJS( KI,Yl,X?- Y291 TYPE PJLUOKIARY#LEN)
CIMMUN/M* ILt/Mivb-( 30003 .MOFMAX

C ",9:X* v *'

C~*~~*** , A flf LL8, 1. -PASCJ it, XiY i, X2,Y2 ANY) L)ATA L ) iU...4
l IP.'Y L'bLJ ALL T-i~rAiN Ci(3LSSIAGS. I L::'r41iq INFJ li !:3k! L

C ****:

C********* ITYV'E -MUST BE SET bY CALLING R0JTlWE TU THE TRRAIN
C***V'4*V**TYPE OF XIYI. If SO SET, IAhY13) f.ETURNS Td1l.
C T kAll T YL" AAS,(LU 6Y JLDUK.



C****44'~'JIULK - BIT 44-K USE.J 1J INAJIL;ATL WHICH1 TLRiFAI N TYilz' Ar-.

o1 cTS 1 (LS6) lu c6. i<->P~jAD, -,J-S
C********- IAl Y -AN AFRAY IN WHLHM CROSSINGS LAN 13E PASSEO B-Al.K TuI

C********THir LALL IN'G PROG, AM.
C********* LEN4 LLNGTH OF JA9Y (NUNIHLR dl- WJRL)SI.

C~***** I\' V(I) JL U IdESTI'J FjUiiD. lj :
iF LL iIS f0 S 4ALL F6R ALL LF THE PJi,.T& S

C********=NExATIVt d'F N'UMLER OF PJINTS FGUNLJ. O-
1r: LLN IS TOO SMALL FUk AN'Y POINTS TO BE F'&,U,4D

C***~***lA*YFhJ-~Ali'j TYdL --F Fl.bST POINT, 1-4 61T CJJElJ F .,

C********* IAFY(5)=) ujF FIRST POINT OF I'ITERSECTIJN
C********* IARY(6)=Y t F FIRif P01ii LF INTERSECTION~

LAI Y( I =T jF ,AIN I YPI Lf 1: ST P:JI T (-F I T k EC-TI
C*******.'d L:4 )I C~jOct) FURSI.

C********A LLIL 1S 5 WJFLJS LONG, STAVRTL-i AT IARY(4)
C********* ET CETERA

L I IF I A Y 1 6 LI SHf-rd FCR ANY PiJIaT. Tu BERCQ3, ii
iTOFPNS IT -i iAi<Y( I )=-1tj)o

INTEGEP XIYl,X2iY2,SFT
DIMLN IiJN INTARY(5)
DIMEN'SION ITlkCODlb),IAKY4L)
DATA Ii~'Dl24 3 c,.2 418

SFT=u
LUC= 5
IF(MOF4i-tUF(l)).EiW.)IGOTC10OG.

C*******LENGlH P-1AJTS TO THE: LULAI ION ii- ri-I LAST PLALL INi ILVY
C****t**** IhHL"F- A Stl (XY,I&.PRA4iN TYPL) CAN bL PUT.

LuNGTH=LtN-4
IF (LUJC.LE.LLNGTH) GO TO 4

RETURN
CUiNT I NUt

C.********* SEARCH TfiJjGH 140F FOR LRLSSI;4 S.
INXT=MOF( 11

Ii' II'TR=INXT
IFlIPTR.EU.O)tU TO 1000~

IPTklI' IPT P
itJ P L=MLo ( I PT R +

If(IANL(ITRCOU(NIYPE3,JLUUK).EQ.O)GU TO 10)
lI- (I . LT. Mlii( IPTR43). ANO. x2.LT.MU4F (IPTR431) .OR

+. (YI.LT.MDFI(IPTR+41 .ANO.Y.?.LT.MOiF(IPTR+41).O&.
X i ~-(IP 5 AJ X .1 L T 5 R



"4 ilfT M~UrII VT k+6).AN J Y2.'.,.jU iI VTk+6)) 6L, Iu Ij
IPTp=1 'TP+5

2.) IPTK=IPTiR+2
IFAlPlR.GE.INXT-2)GU TO 10
CALL wHLREX(Xl,ylK2,Y2,MOF( hPTR),j'40F(IPT P41) ,MUF(IPTR42),

". MDF(IPTRi-3),INTARY)
IF(UTA 'Y(IJ.t:Q.WJ W IC 20

IF((MLuF(I#'Ti).E3).INTARY(2).AN4D.MLIF(IP1R+1).t~i.ioiTAr'YL J).R:i.

+ IPTR=IPH2Z
IA8Y(LCCV I.TARY(2)
IARY(LGC+j )=INTARY (3)
IAtKY(LCUL42)=I'T.
I APY(tL(UC+ 3 )= IT; CuO NTY PE)
LGCLuC+5

55 IF(LJC.LE.LENGTHIG3 TO 2U

6o CCNT(NUT
*~"*v*. ARY FILLLj 6EFOIRE ALL INTER<SECTIOJNS FOUND.

IAIRY41 )=-LGC/5 ti

C********* ALL INTERSLCTIONS FOUND
1000 IARY(1)=LOC/5-l
C-****~*** SCRI PCoiiTS IN ORDER FRIM Xi TO X2
I J') ' CU17INUF

(,***O'+*~LHLLK (-(Ak LEkJ PCINTS
lF (LLC.L0.5)GuTi.3k)J0

C********* CHECK FOP, LNE POINT
IF 4LCC.EQ. 1O)GflTGZ000~

C*******OK TO SORT
LuCi,15'LLC-5
L'-,I MI ()=LU'C- 10

~A****** (!PT IN ASCLNt)LItNG ORCL ?
IF IXI.oTf.X2) GO TO 1050
IftXl.LT.X2)GO TO 1007
SFTI= 1
IF(Y1.6F.C-f T( ILISL

C******t** YCSvA5CLNU1~p
10J7 DO 1016~ I=5,LOC1,1)9

JJI +5
00 1010 J=JJtLCCM5*5

1310 IFtIARY(I+SFT).GI.IARY(J+SFTI)CALL SWPSUMfIARY(I) ,IARY(J),v,)
GL, IL' 2000o

00 1070 I=5*LOLM1is,
JJ-1+5
DO 1070 J-JJ,LUCCM5#5

1070 IF (IAPYUI+SFT).LT.l~kY(J+SFT)ICALL SiWPSUM(IARYI I)vIARY(J),)j
Ct *ttk,- L(Mt--U1E BIT CODIES FCR TYPES
2000C LUNTINUL

L OC =8
2010 IF (LUC.GT.LENJ O Ta 3000

IARYILCCI=IEXOR(IARY(LCC-5 ),IARY(LOL)I
LUC=LUC+5
WL rU 2010



~I TURi~
eN U
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S

-I-



FUNCTION' !vPAMI(X,Y@JLJCK)
COMI4ON/MUFILF/imuf-(3000i ,t4LFMAX

LflMENSI%.-N llkCtuI3)
DATA~ ITrC-JD/!. .94,8,1L,32,6491A3'/
IL0(iK=IANOt JLCjKv19I)

C*******PElUqNS A 81T LOUED hCkJt TU INOLATL WHAT TYPE Of TERkAli%
C-*** P11i~T X,Y IS IN.

C****4***S1A.TIN CLEAP TL:i~AIN

C********* SEA;CH ALL 6iF TEPPAIN UATA FILE
IEN0=r4UF(t2)-I
LPTR=MDF( 1)
I f 14F ( IT P ). L . I GT2000

I JpdXT=Mul- IPTF )
TUYPE=MDF( 1PTR+1)

u********* SOMIE TERFAINS ARE: SKLPPE)
IF (IAND)(ILOOK,ITRCO)D(ITYPE)1.E-Q.O) GO TO 100')

C********* 1S IT INSIDE THE MIN/14AX BOX?
If- ( .-NUT.

i. X<.u..-OF(!PT!,.J).AN)..L.,4fF(IRTR+51
a.ANU.

Y.GE.MOF( IPTR+4). AN). Y.LE44DF( IPTR,+6J
J) GO TO 1000

C********* IT IS INSIDE BOX, SEE IF IT IS INSIOE BOUNDARY,
IPTR= IPTR+7
If- (UiJSIL)E(XY,MFIPIRI.INXT-IPTP).EQ.0J GJ TL) 1004)

C***-**y IT IS INSIDE
IwRAMI I EXOR( IWtAM IITRC~ih)(ITYPEJ)

1000 IF (INXT.EQ*IENU) GO TO 2000
IPTR=INXT
GO ToJ 10

END



FUN(CTIUON INSTLE(IXtIYIXY*NXY)
C INSIDE 5&ESTUfRNS 0 IF IIX*IY) LS NUT INSIDE THlE CURVE SPECIFIEJ bY THEU
C ARkAY IXY. IF THE PUINT IS INSIDE TH1E CURVE# I IS RETUKNEU

UIMENSIcIN ITijL(4,4) ,IXY(Z)
DATA I TIL/:.9-1 910U,I,~1909- 1' 009 O1 UO~i I Up -*-vJJu s-l/
INS IL)E=1
ICNTZO
!DX=IXY I)- IX
I U Y=I XV(2 ) -IY

?00v KK=NXY



liL)Xzxy(J)-Lx
1J)Y=1xy(J+1)-TY
JGU=2
GU TO 5000

-jll0o; IF C1TSLCI0L,I(.0I.EQ.lJO00 Gu TC 1100

6k. I L 10 J
5006 CUNTINUE

If- ((IDX.L.u).AND. (I0Y.GE .0J) IQD=2

1t F i lJX.LI.u).ANJ.(I3Y.GE.,0)) I QD= 4

C, L, L ( Zt0(') 00-jv40d00 1 JGU
1100 hjvP=lQUj

IF lIXY(J-1).GT.IXY(J+1))GC TJ 71C0u
XI=! XV(J-?i
YI=I XY(J-L3
X2=1 XVIJ)
Y2=IXY(J+ll
GO To 7200

71u,) X?=IXV(J-2)
Y =LXY(J-l)
x1=I XVIJI
YI.=IXY(J+l3

7200 S14=(YZ-Yl)/IX2-Xl)
DX=X-XI

OYV'SM#* DX
IF- (SY.LE.LUY) vi 10~ 730,"
IU)X-XZ-X
IDYY -Y

Gu ru 5000
170t1 IF- ISY.L(J.DY) GLk 1,' 740..

Ir)xzx1-x
IDY=Y2-Y
JGO- 3
GO To 5000

7400 IAiSIDE=0
R~ETUR~N

/+000 ICN=IL.N'Tt2*ITHiL(IIwLIQUJ
IQD -LQ0P

1000 CONTINUE
IF~ (ICNT*EQ.01 INSIDE-0
PECTURN

I 2?k0u INSIfit=0
Pr TUIRN
END



F* FJNC T I UI 10k

l*1LTUf\tNS LCUICAL i f Ti*&2 INTE.-,-kS
T ITIL [up~
NAM4E IOIR
EXT SSE

ICR tNTF
CALL SSF
DATA 2

K ass I
L BSS 1.

LQAE* K
U&AE* L
'FILJ* t I-
L NO~



/ DAS MP
**FUNCTION IANU

K*~FTUPNS LCGICAL AND OF TINO INTEGERS
TITLL lAND
NAriL I AND
EXT 4ssE

IA NO ENTR
LALL $SE
DATA 2

K bSSr 1
L iSS 1s

LLJAE* K
ANAE* L
V. ETU* I AN~D
E NU



*** FUNC'TION IEXOR
S** RETUPNS TiHE LOGICAL EXCLUSIVEI OR OF TWO INTEGERS

TITLE I EXO
N AM E ILXU;
E XT S

V X' ENIF,

CALL $SE
DATA 2

K sSS I
I. "Iss I

LDAEt K"

LkAt* L
RETU* IEXOR
END

- .~ 7~ ----

a dI



SU PR W I INE DEC01 N1T I TM IT 1,4F)



C P,:ITJNN\S AN' ABSULUTI MIN~UTE CUUNLc LQJIVALENT TC A
c OCC IMAL HOUU-M I NTE NUMdER

MI N--IDTImL:-IHR*loo
IT IMF= I Hk*6..)tM I r

LTtU iN
FND



SUBPAWiTINE RCAD(TPTk)
COMMfjN/PIUF1LF/pivk-(30001 ,MJFNAX
IMPLICIT IN1Ec1 LI (A-Q*.S-W)

C~ **** CU4VfkTS A SIMPLt PATH SET LE kJAl SEGMLN.T ENUPUINTS -i AI
C *,Vy CU-S~lo 1~j C'RRI)uR' S Ci'NTIUPR. GM-iN1 ENOPU1NTS.

SKRPTP=YJF( 31
FLPIR=M0F (TPTR)

MOF(FLPTK+2 h=MUF(TPTfkt?)+l
DJ 1 N=3, 6
MDF-4FLPTR+NI=MVF(TPTR+N)

I C, jT N 4U L

f LP k=T PIT R+7

L. 6 ET COOGRDINATES uF SEGM4ENT LAJ SIMPLE PATH SET
?Xl =MDF (FL PTR )

Yl LMbi (fLPTtR+I
X2=-ML F F VLPT 9+z

c *** !S SLCIPE DEFINED)?

C L~,tLT 31 I Pl-

C (:ABA.)~ I S [W L F. PENJILULAR.

C. ***CUMPUIL LULkOINATES OF LINES PARALLL TO SEGME~NT ANt) 5 Jdiil AjoAY

YP=kMBAP-*(CXP'-X i +Y
X;4=.*XI -XP

**1i~GMHNT !S VTILE SO JUiT AD;J/>LUBTRACT 5 FPU,4 X

AIf=X 1-S



>LC** Pi, I 'S it AL v ST(J E2 "iN a.-, ENT iJA~ Ai" AY SU *AINiI-A L - L-1 o
CI mUN'C.%T !L1%.~ AiJLT I PLY I M, THL PLRPE~Ui CULAik 3Y 22

L. "*L*FEc , 1L MAtK-' T- SL §PE AJ LA4H,'L AS POSSIbLE FLP 'Tc
IfMBAl,= 32u30.

C *4 IF PATH IS ui 'G Ut-4 A i)L6v )INELTIIJii WL HAVE THE L EVT rAI.ALLfL
C 4c**4~ L INE Pf-ELCEEU THE I G14T IN [HE CL.','zINULTIIN uF IT- L J-T~ju

41 SHII-T=6
IF (Yl.LT.Y2i SHIF-T=3

C *'* STORE IHE LINES (PARALLtLS) IN THL AUF SCRATCH AREA
. IN 1) eiuFD CtLL-s 6WHEPL THE 3k'! IWORD 1S SLOPE A'4j THE F11-S

T ho T6L PUS A-,: TniJ COUPU j. ;jF DiL PkLLL U) IN] PAR 'ALL EL A. C) I
( *'~**4TA ANiJ Si A- F THL UINtN PA-A LLEL OF T HE C UNTCUK.

ML)Ff SKRPTR+SHIFTJ=XtN
MOF(SKRPTR+SHIFT+1 )=YN
140Ff SKRPTR+2)=320:.j

ML)Ff 3KVPTR-SHIF 1+4) =Y?

SKPPTR=SKPPTR+ 5
FLPTR=FLPTR+2
IF - fLtPTF.LT.M9-t(TPT ) -2 )O(1TO2

F-LPs k4kJF(TPTR )+
SKPEN9=SKPPTR-5
SKkPiTk=14OF( 3)

ASSIGN~ h Tij LOLA-

C ** P Elt< IEVE THlE P-ARAM. INFE. If- THE PIkLLEEDING PA, ALL'-L
8 R.M=fLfAT(I'4FSKRPTR+2)/32.

FM2=FL2JAT (MOFI SKRPTR+7) )/32.
A~I=MUF (SKRPTk)
Y 1 =rli)F- SKQ TP + 1

Y?- f (MU SKQPTR4-6)

SKRPTP= SKMPTk+'5
IF(SKV-PTP . EQ.SKmElJJ))ASSIGN 9 TC LOUP
UL~ Tfl 12

ASSIUN' 10 TL L(LUP

C **** RETRIEVE THE INFO. ON THE ENDOINT OF THE SIMPLE PATH SET
XX=X2
yl=Y2

X2=MV)F(MOF(TPTR3-21
YZ=MJO-(I)fF(TPTIR)-I)

2,KKPT- SKPRPTk+ 5
G(I T1 .12



~) Ai.=1W- (SI(K' PTF -2)
Y1I= AaJIV SKrPTF - 1)

L *t** -IrVT l-VE THL PAkAM'. ItvFb. -j% TrHL - LITUF PAP.ALLILLS

XI=MDF(SKf<PTP-2)
Y I MUF ( SKFPTF.-1 )
X2 =MDF I KRPTP-7)
Y2=MOI-('SKkPTP-b)

IF(SKf.PTR.EQ-MGFA(3)t5)ASSICN 15 TO LOu?

C. ***4; tINO ITHE li&iEl SEGT(JA PCINIl OF ALJACENT PARALLES

C " ~ If iIF E JRSL Ptj A10fr. r-WLUAL, .LLEC T AND iEUNiPCINT AS A,,. I '~itLLd

12 1F t'M I. L Q.; M?2LL, T L

iB2=Y2 -PM?*X2

I- A=XI

r**** S1UJF- ri-IL 'Ai w I TH Trit T ER' AIN LLUNTUR ENUPOINTS

14 M 1)F ( L PT R) = X
MU)FI LPTR+1 )=Y

G(,.T L LCP 8, L 491U, 11 , 153

15 ,).KPIR= SKHPTR- 5
MOUFIALPTP )=I4Df-SKRPTR+3)
MOF(FLPTR-1)=MDk- CSKkPTR+4)
MUFVf- fPTR.2 )=MLA C SKRPTR 3
Mr)iFLPT, +'?3=MUF-SKrPTR+l)
MDF-(FLPUI\+'t)=aM1i2-M1FTPTR)+73
MUF(IFLPTP+53MLJF(MDF(TPTR).8 3
f-L PT R=FL PTR+6

W UPlH=MuI-(TPTR)
M)F ( Wk DVTP ) =F L PTi,

CALL GE0F(MjJF(TPTg.2I)
CALL ORWSGS(MDF(WROPTR+23,POF(WROPTRi1),140F(WRDPTR)-WRDPIR'?)

!l- TUkN
EN 0



1UNCTIUN IU;CICX9YXl9YltX2vY2)

C -E3TUP.Ns -1I;ARY C J HIOATING WHICH LI: NINE AREAS THL P;Ji;'4
(. X,Y) 1I, LCCATL) PE LAT I V 1L SREcCIFIt) kECTANGLE

C XtV POINT OF I NT E ST
c Xl#YI LOWER LEFT CORNER OF RECTANGLE
C X29y2 : UPPER RIGHT (LPNER U;F RELTANGLE

IF (X.LT.Xl) IGCT=IUCTjl
IF IX.GT.X2) ICCT=IUCTt2
IF: (Y.LT.YI.3 l(CT=IuCT+4
It (Y.uT.Y 2 ) ILLT=IflCT+d
R L TU R,%
FND



**FUNCTI UN ACTLEN( ICLDE
~* INPUT: ACTION iII CODE ILOOE
** OUTPUT: QETUtRNS NUMBER OF EITS SET PLUS ONE* I.E.,

TtlE ACTIUN EC~ E~-
TIILL ALTt.zN
'4AMtz AC,11LN
EXT SSE

ALTLLN ENTk
CALL SF
L)AT A L

I CVUE L Ss I
LL) A E, I C(-DL
TZX
T Z8

LODOP A AN ISR
LqLA 1

SRE SXTN, 79,u'0
imp LOOP
I BF
TBA
;EJU* ACTLL.N

SXTN -JATA 16

FND



SUBRUUTINt EVTLNT
C-- AT FIRST PASS SET MDF(41 TL: THE 8EGINNING OF THE EVENT
C--- FILE, SET MUF(MUF(41) TO THE START OF THE FIRST LVENT

Z" - -,i,-----. . .- _--. _ . r , . • -. ..- , . -

, , .' lI



CLMMC('d/IMOF I LE/ MiA-( 3fiju I ,JFfMAA
If- (MDF Oc- )NE.0 ).zLTtJPN

t4JF( 3 ) MOF ( 4 +3
MfMi)F W4))=M1DF(4)+3
MOF(MOF ( 4)+1 )=U
M)kIMDF (4)+2)=O

END



SUBROUTINE MOFlu(ICCDE)
f-UMiON/MUF ILE/MUF( 3000 ) ,NiUI-MAX
CU4MUN/F ILE S/F ILNUM,FCB (13)
Cc'MMCr4/U. I CNr/0,41NIT 9,' 7FCN I
(UMMC'./ PPCbLP/ T I M :
14PL IC II INIFuA . ( 4-L
IMNSILUN JUMAY(51

C PEADS FiUm OR~ wRIhES 10 DISK STOR~AGE OF WO)RKING FILES

C 1/k- CCL2c
C, I R-AJ
C 2 WRITE

CALL VSCPFN(1I,1bItCLi0)

~uMMY( 1 )=U.'oTLWT
)jMY (i )=1 I XE
GC 10 (L0920I,1CJ(Jr

16 READ(I8)DUMMYvMF
u, T10 3- 0

30 CON~TINUE

CALL V$CLCS(laO)
ulll T -NT =Lu!JAMY ( 1
TIML=juMAY1 2)
r c T e
ENDU

I-w



SU~t-OUT14E MO5-SHF(TCOTAL,STAF.T)
CJMM(;N/U INFC/RCDSI Z
CGMMUJN/)MFILt/Muf 13000 ) ,MJFMAX
IMPL IC IT I 41EC-r (A-z I

L ** Ili-T - AUF It- C JEAIL JQ, uLLETE &PNLE* JSES 'RIPPLE' -sJu'-JTi4J
C * UPDATES ALL .,DF PuINTERS EFFECTED BY THE SH-IFT



JNIIS=001 (2)
1 I: NO =MIF ( WjI i.*-LZ
LNEWY=MDJ) N IT S+3 I
FUCN1= AD F ( UNITS)
EUCNT=M0F(UNIT ,+l)
iCUNT =f jCNT+(-Ji-tJ

EV1PI =MUVh(4)

C * FIND THE ScCTlLN f'F THE MLO THAT THE SHIFT #iILL OCCUR

C ***AND uPuAIL THL APP;OUPPIATE PUINTES

ii. lF(SIART.GT .Fk lUAU)G0TC20
IF (IUCjT.LC.u) GL, TO 20
; .JF 4UNIITS+2)=.49,F ( L;,I IS+2) +TLTAL

IF (LUCNT.EQ.U) Gu TO 3",
MOF(U.NITSi-31= It1L(UJITS,31+TUjTAL

3 If U~iTL). uuD TIC 38
ou ?51=,U(CUUNT

0l-PTP=FJlNDU*PC0SIZ-I
IF(START.GT.N DF(PTRPTRI) .;CLT035
MLW (PTFPTR)=M4JF(PTRPTF)+TUTAL

35 (UNTINUL

36 I[(',TA:'.,,.SKPTPGTfti
K;)I-( 3l) 4iF( 3)+TjTAL

40 If- (STARTGT.EVTPTR3 GC TO 50)
MDFI EVTPTRI=MDF( EVTPTR)+IOTAL
M~lF(4)=MlW (4)+TuIAL

$l, CALL r !PPLE TClALt STARTMUF:MLf-MAXj

RETIUP~N

END0



SU~kLUl I tt F I PILE IlITOT ALoI SAkleARRAY, LEN UTH)
IMPLICIT l.INTEGEt(A-Z)
DIMENSICN APPAYM1

C **** d-1rFTS PLPTIJNi OF AlkA'v J~l Ut- JUUN T9 PACK Tl.TLk jr' ALL>r
1:C-EAT IctI Usf- tEAT- A SPACE

c ITCTAL: TOTAL NuMEE2R C- t'sR0S TO SHIFT
C (ITOTAL>O SHIFT DOWN)

I IThTAL') SHIV! UP



i S TA -T: PujS IT IC kU. I kA-AY T i .Eu IN SHiI FT

( SH rF T Cu I ]I:,U& s TC E~ 14 F F1LEC)

lI I Tu TAL ) 3U 9b.',IJ

-)H ItfI L V0

I0If F=IPTP-ISTAr<,T+1
IF(IDIFF- LE. 6) GLU TO 50

ArAY( 1-Tr+T!TA L)Aki-AY(I PTr1
IPTP=!PTR-:

2dU CONTINUE

GO IC 60

C SHIFT UP
IF(ISIArT .LE. !ABSUlTGTALJJ G. M~ 51
IPTP=1 START
IDIFF=LLNGTI-I STAR T+1

AkRAY(iP"fk4ITI.TAL)=ARRAYIPI

40 CUNTINUF

GO TL 60

C Frr'tr, IN" PA&AmrTf-r L~uSc- SHIFT T, B3E b'4PSSIBLL

5o. CALL GHIT
WR ITE( 1,lo&)C)I TLTAL, START ,LENGTH

1000 FORM4A1('BAJ FILL SHlIFT: TCTALZ',5,'SIART=',I5,'FILt LtN,'rH=',i5)
CALL GST1 C jtu)

c. LE TU-N
END



SUbhd2UTIL~ SPz-4uM~lARYvJARYNWPDS)
C********* SW~APS A StT OF DATA mITH ANTH-LA< SET

LIM4ENSILN IARY(11,JARY(li
udJ IC
JT=IA Y( I)
IA14Y(i) JAkY(I)

16 JA&Y(I)=JI

EN&



z~3~iTiN ~v.1 (1 -4T 1.1 ---N Tz ;E vs I x 9 Y)

C THIS r-UT INF :?P'LS!Ij; A1~ GI VEN LI.T!TY'S .E FL-k2EJ
cC 1 J.~ Lk L A1 i o j-, k Lt -Ir NTS I A4-, 2

C T4 ~N I1T Y SV' UL UL )l-iF TNEO rL- LAT ! vzT TH I

C THE PCINT (,F PEPul .T1jN %ILL tL !)EFINtD 6Y THE L0C4TLii
c C F I HE ITtJCAIE3 L)ESICE AND 1.) ETjPRNLU IN THE VARiAbLiLS
C Ix Al~i IY

C L-Nct.811, fTE: LA LL I NS 4JV,& ,T

c IEN12 1TIHE ~JfRuF THL ENTITY THAT
c WILL EE A<EPLSITLONED

I [JL V lITF oEV/ILL TL, HL INTE-kjiATt-
+[ hiAC~bALL

C 0 J(rjYSTILK
C -1 LIGHTPEN

C 'A. lY TAEL S3CEEr LL P I~iATL Af v4HICk

C THE PLPJSITIuiC'NG ULLJXS

MI N~u
,4 A X= L2 3
tALL 6LioT( lLI.I2)

L- LL jSTMu,t
IF C ILLV I1),u.

C L IGHT PEN LUTI NE NUT W'-AKI NG..

1 u I1A =,Cf
1 =5uLi.

MARCI N=U
6ti TO 4*0

L ALI AIL d I 'EV I IY

(kU T 40

V,4 K FKA L L - ,uI INr

C ALt )JiV(IIFVIXIYI
IXAAX/4
IV=IV/4
MAI~,IN=50C

L L L J tA 1i. ~Ct f ~I NA T ES. ND k tAUS II i JN t: NT ITIY



IF(lJ .6T. p1.A) I A-fAX

I Lf*T. 0 IN3 o f4A

IF1iETI .%4. :. CALL ENT4IE4Tll)

PEF TUPA.

I,',

•; ,



SUt3RClU1INE SETPNT( IENT9 IDEV, IAvIYvI KEY)

C, UESIGNAIES A POINT ON THlE SCREEN BY USING THE CURSOR

C I EZ : ENT I IY LAST AFENCLO BEFORE THE CALL

C IOEV : DEVICE TO BE INTERROGATED
C +1 TRACKeALL
C 0 JOYSTICK

-1 LIGt-TPLN

C Ix,IY: CU3 ,D[NAIES CF ALCPTED PIOSLT1UN

C IKEY FUNCTICN KEY TO SIGNIFY ACCEPT (0-31)

Ik<F6=4-IKEY/8

Or)I10 I=194
KEYRUW( 11=0
IM .EU. IPOW) KEY'%0W(Ih=2**(IKEY-8*(4-I~l

CALL LAMPS(KEYFROW(11,KEYRUW(2),KEYRUW'(3),KEYROW(4J)
CALL GSTT(090)
CALL GECNfICURSRl

C LC-CATL DESIIEi' POINT

20 CALL MOVENT(IENTvICURSQ*IDEVIXpIYl
CALL CKINT(KFY)
IF(KEY .NE. IKEY) GO TO 20
CALL GECF(ICURSR)

EN V



SLJIWLUTINE SLLECT()PTICh.CHGICE)

IMPLICIT INTEGLt." (A-CE-L)
LOGICAL DRTURN
URTURN=.FALSE.

C * LUT I'NL ENAbLES USER TO SELECT *jNE ')F A LIST OF UPTIiN '.
- c ***UP] IUNS APt: JISPLAYEL) IN kiu ONI THE LLAIT SUJE OF THE SLC ci-j.

L ** USE'K MANI[PULATES A PGlNTLNG CURSCK~ THAT PRELEEDS TH-E vrE~l
C *** HARACTERS CF THE PCINTEO-AT CPTIJN.

L *** UPTION 14UM4BER CF MEM3ERS IN LIST
LI-ILICE- AELATIVE PUSITIUN IN LIST OiF CHOUSEN JPTIjj

TUe,% ON THE LIST

CALL ONSEL

C***A, LIGiHI THE ACCEPT AND REJECT KEYS

CALL LAMPS(64,uou,3)

C ****PUINTEP 'INC' IS 0 ANO POINTS TO THE FIRST OPTION IN THL LIST

INC=0

u * P ,SITIUN TI-it CUkSUIN PUlt.TEI

CALL GENT(1)
CALL GPUT( 19100,-39990)
CALL GPUT(29110J9517,0)
CALL GEON1I)

C ***LuLUP THE F-IRST ITEM IN THE LIST GREEN

CALL GENTI 1001)
CALL (PUT(4,14095,i)
CALL GPOT(4,140ibfll

C **** POLL THE FUNC. KEYBOARD FOR AN ALCPT/REJECT

1 CALL CKINT(KEY)

L **** HAS TH-ERE BEEN A REJECT

IF IKEV.NE.o)GUTQ2

INCz INCel
II-(INC.EQ.UPTION)INC=0
Y= 957- !NC*50

C **** COLOR LAST ITEM RED AGAIN

CALL GPUT14914959)

CALL GPUT(4914096,0)

-NNW .....-



L **** tREPCSITIUN CJr SUR

CALL GENT(li

CALL GPUT(2,1I'JYt3i

C **** CLOYc NEW ITEM GREEN

CALL CGENT(10014-INC)
CALL GPdT(4vl4O),5q1)
CALL GPUTt446tl)

C y hAS THERE bFLN AN ACLtI?I

2 1F(KEYNE.11GOT03

C **** bEi-OPE RETURNING MAKE CI- USEN ITEM1 RED AGAIN

CALL GPUi('4,L4.,5t,)

CALL YPuIT4414c;tbt))

CHIUICE= INC+l

L **** TU'4N UI-F THE LIST

CALL ,-FFSEL

C **** FILL THE LIST WITH BLANKS

CA~LL bLKSEL

CALL GE'Fil)

CALL LAMPS(OQOO)

1 TUli- N

C **** HAS USER HIT RETURN

3 IF(KLY.NE*30)GCT04

CALL GPUT(49140,5901
CALL GlUTI4,14096v3)

CALL OFFSEL
pCALL SLKSEL

CALL GEQI-Il)
CALL LAM~PS (OO tO 90

OR TURN= .TRUE.

* RETURLN

4 GU101



END

I' - -- 7---7



SUBRUUTINE SELFIL(FILIG)
C0MMCN/FILES/FlLNU?4,FCB(13J
CO MtON/ BRANCH-/ORTURN
!MPLICII INTEGER (A-CE-L)
LUGICAL DRTURN

C **** ALLOiS USER TU SELECT A SCENARIO FILE FOR INPUT/OJUTPUT ILJISIK

CALL GHIT

CALL 6SCHtAOO3.6)
ovKI T E( 15,9 U 00)

1000 FORMAT(ISELECT A SCENARIO FILE#)

CALL GSCH4I1001,6)

14)01 )WG MAT ( ISLFNAR 16 FILE CNE J

CALL GSCH(1002961
WPITE( 15,1002)

1002 FORMAT ( ISCENAR IG F ILE TWO'

LALL tuSCH(1003,0)
Wr- ITE ( 159 1003)

1003 FUjRM'AT(SCENAKIU) FILE THREE')

CALL GSCH(100496)

IL0D' FL-FAiAT(lSLENAl,(IQ I-ILE FCUIR)

CALL GSTT1O,0)

C **** SUBROUTINE ALLOWS USER TO SELECT DESIRED FILE
CALL SELECT(4,f-ILNUM)

IF- (tWTUFNIFETURN

C **** SUBROUTINE DOES THE REQUIRED INPUT/OUTPUT
CALL GHLT
CALL MDFIO(FILIGI
CALL (ISIT(%J,0)

RETURN
END



SUBROUTINE SELMVJ(TYPE)
CULMN/CLUSTk/UNTPTR( 10.21 ,CLTYPEXZERU#YLEROXREF,YREFUNTCNI
IMPLILIT INTEGEP(A-Z)



C **** C'UT INE ALL uloz JSEP TO SLLLCT A TVPL UF MUVEMLNT

UPTNUM=5

CALL GHLT

CALL GjLCH( 10Ch) 9 35)
Wf' iT t: 1591035)

10 35 FOfKMAT(OUNIT MCVLMENTI)

CALL GSCH(I.000,6)
WK I T E 15, 10(,,))

IJC OL) P3MAT('StLLCT A4UVLMENT TYFLI)

CALL GSCH(1001,6)
WRITE( 15, 1001)

1001 FO1RMAW(S[NGLE UNIT')

CALL GSCH(100?,(i

l1002 FORMAT( '0IRECTIUN-L)EPENDENTI)

CALL GSCH(1003,6)

LALL GSCH(1004,6)
WkL.TE( 15,1004)

11704 P) RMAI I'COLUMNI

CALL L.SCH( 1005,61
mPRITE( 15, loOS)

1005 FURMAT('LEAPFRJG'J

CALL GSCH(1007,61
WP ITEI 15, 1007)

luv7 Ft'RMAT('SELECT RETURN WHEN DJONE')

IF tCLTYPE.EQO)GOTOIO
OPTNUM=6
CALL GSCH(LOOb96)
W6FITE( 15. 1006)

1006 FujRMAT(l'ikEVILJS DEFINED CLUSTEFI)

10 CALL GSTT(0,O)

C **** ALLOWS USER TO SELECT ITEM FROM ABOVE LIST
LALL SELECT(OPTNUM,TYPE)

RE TURN
END

te--. r



SJbRUjUTINE SFLN4J(E.NT1,EW4T2,ELCH(JICLtXY)
LuMMCN/L3PA'4LH/jk-TUIRN
IMPLICIT I4T7GR IA-L,E-L)
LOGI CAL ORTURN
DRTURN= .FALSE.

~**** ALLOJWS JSL I LJPAi% l- PAHi. t A UNIT US ING '4ALIS 1s' "l'A)jL 0

IPTILAN=2

C **** TUkN LN THE LIST

CALL PTHMS';

CALL UNSEL

C **** LIGHT THEf ACCEPT AND REJECT KEYS

CALL LAMPS(64,O.O,3)

:PuINTEF. INC IS - ANU POCJ[rS TO FIRST OPI ION IN THE: Lll I

INC=O

C. **** POSITION THE CURSOR POINTER

CALL GEN'T(lJ
CALL 6PUT(lIP1009- 9990)
CALL GPUT(2,i1O,957,U)
CALL GEON~l)

C ***A LUL0 THE FIRST ITLM IN ]HE LIST GREEN

CALL GLNT(li~l)
CALL GPUT14,14095,i)
CALL GPUT(4*14096I.)

t**** PULL THE FUNOLTIJN KFY,3UAkRj Fik AN ACCEPT/REJECT

t CALL CKINT(KI±Y)
CALL D4VEN7(ENTIENT2,1*XY)
CALL GPUTIEL953,XVY)

C - HAS IHE F 8EEIN A REJECT

IF- 4KLY. NE.O)GuIU02

INC=INC+I
IFI INC.EO.OPTlCN)lNC=O
Y=957-INC*5)

C. **** CULCIF LAST [TFM kEO AGAIN

CALL GENT(IOO1J
IF(INC.EQ.OICALL GENT(I.0023
CALL GPUT(4,140959t))
CALL GPUT('t,1409690)

-~ ~ ~ " A **- --



CALL GENT~lE
CALL IPUT(ZILLUY*3i

C.**** LLL~ NEbW m-LM GRLLN

LA LL J-F.'T (1u(L1s+1 NO
CALL GPUT(4,140,5,l)
CALL GPUT(4,140#6fll

T& 0 1i

C hAS THE-Rt IErN AN~ ACCEPT
2 If-(KLY.NE.l)GJT03

C **-" BEFURiE RETURNING MAKE CHOiSE~N ITEM RE&) AGAIN

CALL (;Li T(l1001+104C)
C4LL kU)LT('t,l-it,9,Jj
CALL GPUTf4tl40,6*O)

CHGICE= INCfr

C *** 7U N ti-F THE LIST

CALL UFfSEL

C **,4x a-ILL THE LIST NITTH BLANKS

CALL ILKSEL

CALL G[CFII)

CALL LAMPS(09,U*OO

9E TUr4N

C **** HAS USER HIT RETURN

3 IF IKEY.NE.30)GOTC4

CALL GENT(lUOl+lNC)
CAILL GPUT(4,14Qv,.)
CALL GPUT(4,140,6vO)

CALL OFFSEL
CALL tJLKSEL
C4LL GECJII
CALL LAMPS(Os0*001Q

DR TURN=.*TRUE.

FE TUFN

%mo *Wi mp -



GOT~L

END



.S W kLiUUT I;%E SL LaiUM ( NU14 8 ER J
CU MAIUN/ 6P ANLH/ JR TURN
IMPLICIT INTCGER~ (A-C,E-Z)
L2,GICAL 0P.TUkt.

C i***i.JTINF ALLutS USE Tu CiSTFRUCT A jvuI A dEThEEN t, A42. 9j,-)'j
C ***USING THE FUNCTIUN KEY'iJARC) IN A CALCULATOR PAD TYPE FuKIm;r
C (** CALCULATOR TYPE PAD AT RIGHT SIDE OF KEY63OAR)

CALL .,iSEL
CALL (SCH(100~,jt-5)

I') NUMUEPO0
Sd M=k)

CALL GHLT
w RI Tt ( I5, Ii06)NUMBER
LALL GSTT(j',9I,)

CALL I %--PS.3( 1,1,7,71

CALL CKINT(KEY)

IF(PLACEF.E.04;CTO2

GT G1T li-K6

IF- ( .NT.(KEY LL .18. A140KcY.Gz-:.16) UUrU4
OIi A = 22-KLY

l.NOjT. (KEY.L1. 26.*ANu .KEY .GE. 24)GC2TO5
DI GIT=131-KEY

5 1FiIKEY NL. 2 Gol o
0I1 I1=0
GG TO 9

I I- ( KE Y. NE . 110(1 07
CALL &f-f iEL

"Amp-~ - - - _ _



CALL t3LKSEL
LALL LA.MPS(UC.,u,J))
t- T U N

1 IF(KEY .NE .01Gli T08

1S (KLY.NE.20UJCATul

CALL CFFSEL
CALL BLKSEL
CALL LAMPS(O,D,j#Ol

SUM= Su&1+DBG1IT:PLAC E

NUM'BEP =SUM/ PLACE
CALL GHIl

CALL (,.STT{O,#Ol

PLACE=PLACE/lv)
If-(PLACE.EQ.OJCALL LAMPS(OOPih3)

GiJIL1

1000 FijMAT115)

EN V



SUBRUUTINE SEL POSt POSTUR)
IMPLICIT INTEGER IA-Z)

C **** ALL dnS USER TC SELECT A UN'I T CCMbAI POSTURE

CALL GHLT

CALL GSCH(1000,6)
WRITHI15t1000)

I kO ': FbkINIAT( ISELECT A COJMBAT PL)STURL' J

WRITEI 15, 1001)

1001 F( RM AT('OI L FENSIV E 1J

LALL (,SCIII1002 ,u)

1.n02 VLREMAT ('C-L-NS lyE)

CALL GSTT(0,0)

L **** ALLOAS USExK 1,t)LCCT IIEA1 M ABI]VE LIST
CALL SELLLT(2,PLbSTUJ')



HITU I-N

I

p

S

S

S

S
A. - a.-
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SUBPOUTINE SELPSP(P'qCNTG)
CUiMMON/Rk ANCH/DR TURN
IMPLICIT INTEGER. (A-CqE-Z)
LOGICAL D, TUON

C **** ALLAnS USER 10 SELECT A PATH SPEEJ PERCENTAGE

C00E=ij

CALL GHLT

CALL GSLt1(100wvct
WR ITEt 15,1000)

0O~Ci FORDIAT('SELECT A PATH SPEEC')

CALL ,SCti( 0016)

D)JI I-URMAT( IMAX IMU*1

CALL GSCH( lh2''
W'R IE 15,1002)

1.002 FLIVI!AT I 'ritMIrAL'

LALL 6CH41(W39o)
WR.ITE( 15,10OU31

10l03 FuIkMAT(*PERCENTAGE MAXIMUM')

CALL LSCH( lut14ob)

16- 04 fi-UPMAT(INOJE :40jjl')

CALL GS1T(0,0J

C t- ALLUWS USEP TU SELE.LT I TFE IN ABO0VE LIST
2 CALL !>EtLLT(4,CCJL.

I ID L*TUPW)KLTURN

IF (COO0E.NE.3)GJTU5
3 CALL SIELNUM(PRCNTG)

IF (URTURN I 0CTt ?
If- (PFCNTG.GT. IOU )GJTC13
INLTUk.N

5 IF (C.UUi.NE.2 IGC.T06
PRCNT, 80
RETUikN

6 IV- (CuDL.NE.1)GLTOI
PRCNTG= 100
RETURN

lopotomv o



kE TiPN

ENE



SUBROUTINE SELq~LHPRCJREI
IMPLICIT INTEGLk (A-Z)

C **** ALOtONS JSL' TU SELLCT TC IDr<AW' UP. 0ELETL REFE.RENCE LIlLS>

CALL fHLT

CALL GSCHIQGICUv6)
WRITE( 15,1.000)

I O CC FLFPiAT(l*StLLECT iOLSlqbi PPULLDUPtI I

CALL (,C1h),,
WRITE( 159 1001)

lwfl FCRMATVCUNSTRUCT REFERENCE LINES')

CALL GSCh (1002,6!)
WF 11El 15, b)32)

1u02 iLuRMAI I A ASt ktLI1 L.NCE LI NLS' )

CALL GSTT(O,0)

C f-*Y SucUTNL ALLL4WS USEF TL SiLLLT ITE.4 IN ABOVE LIST
CALL SFECT(2,F-kLJQE)

RE TURN
EN D)



SuliROUTINE SfLSID(SIDE)

IMPLICIT INTEGERfA-L)

C **** ALLOAiS USER~ 17 SEILECT UNIT 1i-GRCE, FPIENJLY Ott cPJMY

L.%LL GHLIT

CALL GSCH-iII00O9bI

I 1 1) f-u.iMA ( ' SLLLCT uNId FURCE'

CA LL G SL H IC 19 0fz)
W F ITL ( 15,910 01 )

1uO1 FOPMAT(IFRIENDLY)l

CALL oSCH(10029ol

K L _ _ 1,IJ



LCO02 FJKmA] ('EEY')

CALL. 6SII(uv0J,

C **** S~JdRUUTINE ALLOWS USER TC SELECT ITEM IN ABOVE LIST

CkLL SELECTC?,SIDE)

RL3 TUKfl



sufUuTINE SELSPUIPPCNTG)
CUMMON/OkANCH/ODtTURN
IMPLICIT INTEGER (A-CE-Z)
LCtuICAL aJkTUPN

C ***-* ALLf'kvS JSF' IL, SELECT A.~ UNIT SF'LLL PERCENTAGE

CfCiDE= U

CALL ;HLT

CALL (;SCH 100,(ji
WQITE( 15,1000)

1000 fLJPMAT(PSELECT A UNIT SPEED')

LILL 6vSCh( 1001 ,t.

lool FWRMA 1'AXIMUMI

CALL GSCH(1002,b)

GU02 f-ukmA1 ( 'Nf3MINAL')

CALL ',SCH4100(3,bl
WRITEI 1591003)

1003 FORMAT (IPERCENTAGE MAXIMUMI)

LALL GSTT(3,0I

C *4*4 ALLuV S USER lu SLLECT ITLA IN ABOVE LIST
2 CALL SELECT(3,CUDE)

IF (ORTUFN)RETURN

ifi: LUj.NE.3)GCTL5
CALL SeLNtJM(PRCiNTGJ
I I- (URTUDNI GOT02
IF (PRCNTG.GI. 100)GOT03
RETURN

5 IF COL)E.NE-.2 lGrT(6
PRUNTG=80

____ -RETURN

56



6 PRN 6=Ii,

END



SUBRUUTINL SELTERUTTYPE)

IM PLICIT INTEGER (A-L)

C **** ALL.ThS USr5i lU,;LC TerPI1N F3I- DEF:INITION

CALL 6HLT

CALL GSCHI lO6u 6)
WRP I~T 15,1000)

I u00 f-u F~A T ( 1SL L F L F" T EIA I h IY Pt

CALL 6SCIUOI, A
WRITEI 15, 1001)

1001 FORMAT (RCIA01

L'4LL . SCH(1ui2vo)
WRITHI15, 1002)

CALL G;SCH(IOO2,'6)
WPIIL( 15,1003)

1, 3 F i- N'.AT'L AK L' J

CALL (3S;CH(I1%4,6)
WR 17 E ( 15, 1004)

1004 FOPHAT(ICITYI)

CALL USCI1(ljJ5,u)
WP.iIA15,1005)

CALL GSCH(1006,6)
W.R TEl 15, 1006)

1,10 i-jAT(ffUPLST')

CALL USCH(1jOT,6)
WRJTL(15, 1007)

1007 FufkMA71'RETUPN wI1L.A COMPLETE02)

CALL G;STTl0,ui

C SUbP0UJINE ALLtwS USER lu SELECT DESIRED TYPE
CALL SELFCT(6,TTYPE)

RE TUPN
EFNli

bJw



ZPUBt, CUT INE SELrTI M(T IMF
COMMON/ PROBLM/ PT IME
CUMMUN/BRANCH/UFPTURN
COMM0N/FRPLAY/INDEX, INTRVL( 4) .ENO4TIM
CdMMU1 ii/MfA I LE/'13- 13000) ,Mi)FAX
IUIPLIL1T INTE(,Lr. (A-li
LLGICAL DkTURN

C **.ALLOWS THE USEF. TO SPECIFY A TIME WHICH IS LESS THAN UR
C ***EJUAL TO THIE PR.GBL6M TIME

I CALL GLTL

CALL GSCH(lOOO9b)
WF[TEI 15, 9J)

301 FORMAW(ENTER NLwi VALUE:')

CALL USCH(IU019bA

902 FOPMAT(IFOR PROBLEM TIME')

CALL GSTT13,0)

LALL ,tLN'UMHMrIM)
Ii- (LWlTUKN) I[TUI-N
CALL OECMIN(HMTIt4,TIMF)
IF(TI4E.GT.ENDTIM)GPl TO 1.

- t. TUi N

EN

72



StBJ8dUTINE SELUNT(ULNTPTR)
CrOIMN/MDFILE/MDF( 3(A) ,MLDFMAA(
CUMHCN/UINFU/RCbS!L
CtOMMCN~/fR AN CH/ .PTW. N

L061CAL O U N

L **** kOUTINE ALLO3WS THE USER TO SLECTf A UNIT wITH T-W TRAC46ALL

UtN Ii- N T
JPCRCL=5
TbklLL=l
ALCEPI= I
RT UPF N= 30,
UPTR=MiJH 2)
UL(.UNT MF (UPI-fr,.1)I-(UPTR(411
UC NI M I UCIJUiv1 -
F rLP T;-=uP Tl+4
OTURN=. FAL SF

........



tALL E[L uA~
UALL k- S t L

CALL i-UV~tT(UNTLC~TII'%-CRLthALL,xYI
C ALL L& IN (KEY)

ILTAX I 25
DL lAY l=2!

00i 2 J=,'J,ULNTMI
J,"1,1FfLP~k+J\rC0SlZ

.JMdTY=MI-JPTo+5)
DELI AX=l At6S( A-UNI Mi
LLLTAY=lAbS( Y-UNITY I
If (L)ELTAA.u1l .25.Oq.JELTAY .GT.25hLJrc}2

iLT AAI=WLLIAX

LINTPTP=U)PT k

uv'j I r N I -I
CALL LAHP (b49G,Ott)l
6(- TL 5

t ,i I.L.=,4ut ut.T l t; ~+1)
f F O.'yv I * EC. I NaWA ;U'I C4

CALL 6.PUT(3913O,3to)
UN TLNT=LNTNUM
CALL GEN'T(UNTENwr)
CALL 6uT(3,11),3,1)

CALL LAfPj( 4,',L ,2 )
I F (KE Y. Nt ALCLPT IGOT05
CAILL GPUl 3,vI3 C't3 9 0)
CALL GEOFITBCCL)
( ALI. fiU VSLL
CALL uLI(SEL
' E TUP N

TFIP (KELY.NE * idUHN)ICC TO1
UPiTUN=.TRUE.
CALL GiPUT(i, 13~j,3,i)
CALL GELF(TfBVcL)
CALL df-IrSt-I
CALL BLKSFL
FETUFRN

L ~



SL)BRUUTINE SELUSP(PQCDRE)
C#JMMON'/ Pid3BL4/ T L ME
IMPLICIT INTEGLR IA-i)

I * ALL Iv.S USEB 1, SFLELT A UNil STAI1L C4ANIPULATIO-N i'L2L!L)i'L

UP TNS=4

CALL GHLT

CALL %uS(H( 1Uj , LA
WF IT E I 1 , oc~j)

LO000 FLUHMATI'SELECT A PRUCEOUR61)

CALL GSCH-(10i(X.35)

lil ( Kh 1 (~j~ 10 'N I ISTA IE J

CALL GSLII(1001,6)
WE .IT E( 15, 9 10"1

1101 F 0FM ATI IAUDIJ')

CALL U'S(H ( I1)~ll 9
w' 9 -Ct ! ., 1002)

lf~oo IuM AT( I E L FTE)

CALL -,;SCH(1O039b)
rI T f ( 15, 1lo 03)

F L Ni' s41 f ( IR LiUPFLY I

CALL GSC-11004,b)
WR ITEC 15, 14U4)

1004 F1IRMAT(ICOMBAT PI2STUREI)

I -( 1.1 L .N C .0 1 3*UT 02
CALL GSCH (1905 , W
WRITHt 15, 1005)

1005 FOURMAT IIR EL UCAT E

(P fNS=5

CALL GSTT(flvu)
C ~**SUBROiUTINE ALLOWS USER TO SELECT ITEM IN ABOVE LIST

CALL SELECT(OPINS,PRCORE)

;% Tul- Il
4 UI



SUtbsldUJ I'NE SELUTS(S!LF)
IMOLICIT INTE6iERIA-Z)



L AL** ALLL-S USEn 1 u SLLLCT A UNIT SIZE

CALL GHLT

CALL GSCt1( 1C0,61

h)OU :-f '~A I I' SLL LC T J N IT S I Z E

CALL GSCIHt1001,6)
VR I T F( 15, 1 U I I

l~o)IR FJMAT 1 0BR IGA bE I

LA LL 43SLH 1002it))
WfA T t:( 15, ICj2 J

1002 lFiRMAT(113ATTALIUN')

CALL GSCH( 1003*o)

1 )1h3 FijiAT ( I'CUMPANY'

CALL GSTT(0,0)

CALL SELECT(3,SILEU

EN 0



SUFWUUTINE SELUTT(TYPE)

IMPLICIT INIEGER (A-Z)

C ALLtir.S USEk TL; SLLFCT A U-41 1 TYPci

CALL GUILT

CALL GSCH( 1003,4b)
w'PITE( 15,1000)

1(,0, FU14AT ( 'SEL ECI JIT T YPE')

CALL 6SCi(l0J,)6
WRITE( (15, 1002)

1002 FURMAT('ARTILLEPY')

CALL GSCH(1O),2,6J
N QI IL (1 ', lijol

10 UI FLk mAT( ' A kMU.1'

CALL GSCH(1003,6)
Wk.ITE ( 15t 100U31

1 u0 3  FL PMAT i II NUAN r Py)

C LL ,SCH( 1004' t6)
IRITE (15,1004)



i~O i kMAT ('At CH1 !J-NR'

CA.LL GSCH~4UJb,A
WRITE I15,10061

l~o06 FURMATI 'RETUIkN WHE'J COMPLETE')

CALL GSITIOU)

C**** SULBRL.LJIiNE ALLOW') UJSER fu SELECT ULSIRLLU TYPE ui- UNIl
CALL SFLECTt4,TYPE)

RETURN
END

vI



SUBRCUTINE ADUUMSG
CfGMMON/ PfOBLM/ TI ME
IMPLILIT INTEGEP (A-Z.)

LALL L.HLT

CALL (,SCH(I0OU~u)

1000 FuRMATI'PLACE uNIT WITH TR~j)KbALL'J

kNkITE( 15. 1001)
U01 FOPMAT(ION SCENAPILU BOUNDARY#)

LALL ~1>Q
;LlIU tN
EN



SIUhRCUTINE BPTHkiC,

IMPLICIT INTEGEk(A-Z)

CALL ;HiJr

WkllITt(115, 1000)I
1000 FOP?4AT(UNIT IMMGBLLE AT PCS[TILNII

1 1 h l-C MAT I * NLULAi ED ; N ;'tl.TH'

CALL GSTT(Ju3

~EN



SUBR'~.UTINE GLLMSG

IMPLICIT INTtGEk (A-Z)

CALL GHLT

CALL %iSLH(100~),L6
WR.ITE( 159,1000)

I f) 0 iRMA f'LOCATE A CLUJSTER CENTek')

CALL uti-I( luol,cj)
,m 11I L ( 1oI () 0~ 1

10,)l FUMAT ( 1 WI H I PACK.3ALL/ACCOE.?T KElY@

CALL GSTT(0,0)

E? TU~i N

FN~* D



SUBRUUTIN'L CLFMSGICODE)

iRPLILIl INTL,;&, (A-Z)

CALL GHLT

CALL GSCH(1lUW496J

1004 FORMlA1(IYOU MAY REJECT UNITS')

I~ ,4ATEL591005)
1005 FUIkMAT(MAXI?4UM UNITS SELECTEa'J

20 WRLTE(1591UU6)

Ic CALL uSTT~lu,1)

RETUR~N
ENU

.....



SUBPOUTINE CN'SG
IMPLICIT lNTEGLK(A-Z)

CALL GHI

L L



w, I T ( I, 00
f L.~ f&,m A I I 1J'UT lv;A r CF C iN I Uk~'

CALL G~STT(O,&)

RETUkN

f- N 0~



SiJBRUUTINE OFTRMS(CLASS)
IMPLICIT INTEGEK (A-i)

CALL GHLT

1 CALL G~SLH(1I00,o)
WRITES 1591000)

1l000 f', QMA1 ( l CN.1zJCT CCINTCUR WITHI

GALL. GSCfi( !U01,61
WRITEI 15,1001)

1:)&el FORMAT I TkACKBALL AND ACCEPT KEY$)

CALL i.S11(090)

2 CALL GSCH(41J00,bi
wIT El15, 1004)

1004 itc vAT(CJJSTkuCT PATH WITH#i)

LALL uUdl')CI,b)
WOITE(15,1001)

CALL ujSCH(1%U2,61
wl JIL ( 15, I0,j3l

U G 3 F-! Rf!AT ( 'LAST f~.it) ScLEC T REI UkRN' I

GALL (,STTU,0)

kETURN
SN U

7I



SUBRUUTINE OST'4SG
iIPLILIT IfJTEGEPHA-ZI

CALL 601 T

CALL 6,SLH(lA1j*,&I

WRiITE(15, 1000)



fl Or IAT ( 'L;CA13 A j ST POAT If')

L ALL i-S~i ( o Iw;L,
WRITE r15~. low)1)

1001i hL-,;.AT ( 'ITH IHE TR ACKeALL'

C AkLL ,S T I I .

EN 0



SUBROUTINE FUFKCES( I SIZE,ITYPE9 !ELI

C ur' AhS A PICFURE R-PRtENT~t4N A JN!T AS LESCRIt3ED
C bY rT,- PAQA,-Wlt LIST

c ISIZE : THE SILE CF [HE kfi1T
C 1 BRIGADE
C 2 BATTALION
L 3 COAPANY

ITYPL THE TYPL (-F FHL UNI I
C I ARTILLERY

c 2 ARMOR
C 3 INFANTRY

C, 4 ECtI. INFANTRY

CALL ;PUT(IFL9174ovColl

IL L= IEL +

CALL GVuT( ~L~vii,-4*I,0)
It L=IF 1+1
CALL L PUT(IL52,-2'*I.O)
1t L=IEL. I
CALL oPUT( iLiLvL4*L,d)
ItL=IEL +1
CALL GPuT(Ij:L,52,2*Iv%'))
IEL= IEL+l
CALL GPUT(IELv,)b-2*It-1)
IL L=IEL~l

C 1f);A.h C(. 'LCT oY Ct)L

GOTC04dO,7J0b6)I SIZE

C CUIMPANY SYMBOL

60J CONT INUI

CALL oPUT( ItL9729I 9U)



I F L= IL L 4-

CALL PAJI (1IfL, 52,1.)
iL= I LL+1.
CALL LPT~L1,2Ij
IEL= TEL +l
GO TO 100

uA I TAL I CN SYMACL

7J LOINTlJUE
CALL GPUT(IFL,7uv-3vI)
ILL=IEL+1
CALL (U ( I LL, 529I,1
ILL~i !L+I
CALL (,PUT ( I cuL, lo 9 t -
IEL=IEL+l
CALL GPUTfIEL,5?,I.O)
ftL=IEL4-1

I i E L; I~'

L3BQ IGAOL SYM~BOL

LALL 6~PUT( ItL, 7 9-591+1)
I LL I EL+l
CALL GPUT([EL,1750,191)
IFL= IEL+1
CALL GPUT(TFL,90,1HX,0)

C IL L 6? P UT ( IFLt 17 40 u11

CALL GPUTtiEL.7U,-9,-I-1)
I EL= IEL .1

WOn C :N1l I NU F

Cl APTILLEVY SYMBOL

110 CONTINUE
CALL LPUT(IiL,7o,-6v-12)
ItL=TEL +1
CALL uPUTUlLL, 115J,1,L)
IE L=IEL 4.
CALL GiPUT(ILLt90,IH*,O)
I f: L= I E L +1I
CALL L6PUT(ILL,174090,1)

CALL LPUT(ILL97Lt,S,12)
ZEL-IEL+t

* (iGU TO LOOO

AP ML.FEL) SY~tiL



12,. CuNJl I iuc

I c L= I & L I
CALL GPUT(IiELvi754#2#1)
IEL= IEL4l
CALL GPUT(ILL,9J*1HJvO)
It L=ILL+
CALL ~U IL l',.,I
I k L= L L +
CALL GPUT(I[L,?Uv-13v13I
IEL=IEL4I
Gi TO 1000l

C IrFHATF' SYMCL

13(0 LUNTINUF
CALL GPUT(IEL,13091,23
ILLIEL+l
CALL V.PUT(I[Lv,..iL*I,I)
[EL=I LL+l
CALL G?UM(FLil,-i'*1,U)

CALL GPUT(ILL,53*4*I,-2*fl
IEL= IEL4I.
CALL GPUT(lELP1,--*Ivfl)
IL L=ILL+1
CALL C;PLT(IFL,'Th,,2'*I,II
IEL=IEL4l
CALL GPUT(IEL913UI,0)
IEL=IEL+1
It (ITVPL.izC.73) G6 TO IOUO

r ~ IH IN'FANTRY SYAB'3O.L

LALL GPQT(ILL70*-5,-1-15)
IEL I EL+l
LALL GPUTIIn-L,9115091,1)

CALL G.PU(IFL9',jd*HfMu)
IEL LI EL +1
CALL (PUT(IELvl740?0#1J
IkLLIEL+l
CALL (PUT(ILL973*-9,I+15)
ILL I EL+1

1000 CiJMIUE
RETURN
END0



SUBROUTINE LDUMSG
IMPLILIT INTEGtEh (A-L)

CALL ',HLI



LALL ,S L1IL1OU4,b
WV~ I TE ( 15, 1o0U4)

W0~4 FCGRMAT('SELECT LEAD UNITO)

CALL GSTT(j,o)

PL1UtRN

Fz-7



SuBF'UTINE MBIOL
IMPLICIT TNTEGER (A-ZJ
REAL RGUNL)
OIMUNS~I N LNTNU(4) SPEED( 7v4)

+AJ SPEFJ/u, i -5,b--14 1,t5,,-14.O. ,-5 /-4 5-5

DATA ENTN~UM/23032304,2305,23O6/

91 1 I~],4

CALL L.BE(ENTNUA~( I I , 001 00)
CALL GEOFIENTNUM(1 ))
CALL CfJLOR(2
,A LL 6.PUT (5,. 1.';4, 3, 1

LALL CiA i NTNUMJ 1(i36 tU Z2 2j

CALL GHLT

1"0 f hF ilA T( AKTILLeVY VCUiLIFYI)
GLITfl4O

2J WfITE(1592U0)

(P,u [1140

WR WI TE (159 300 J
300 URMATI' INf-ANTRY MOBILITY11

3 G)wL IV I4U 5,350

3 tw Fl m A (( 1LC H. I Nf-A 1TR Y Mu 1 1L TY'Y

40) CONTINUE
CALL GSTT(OCl

L.ALL GPUIC 35,j4t-5bd,0I
(ALL GPU 3,I149-30',-)

Y -.



LALL uCHA(EL4TNuA( 1 37,0,1 ,'t0)

LALL tJHLT
WPITL( 15950tj1

5.jO FOR~MAT(# SPtEED RANGES WKHI'I
CALL GSTT(O,u)

LALL (,PUT(18,1049-5b6,jj
CALL UTI 1 ,-,I

CALL GCH-A(ENTNUM(1),80,J,14.)

CALL 6;HLI

6 0 - l~m/ ( I -L.-'A V j LUJ-60 SLJ-VU G

CALL 6STT(0,0)

EL =12

F)j 7,) J=I
CALL uPuTtIL,I00#1000,3)
EL = EL +
CALL GPUT(EL,104v44t3I
tL=EL+l
CALL UPLJT(EL,1lGvS4J-J*5jt0I

* rL=tL+l
CALL I-tCLS(4-J,1,EL)
IF (I.ELJ.II GOJ TO 75

* 70 C JN1 I NUE

p CALL GPUTIEL,10091000101
EL=ELGI
CALL GPUT(EL,1;)4930,C)

* EL=Lt1
CALL GPUT(ELLI10t933-J*5GO0)
EL=EL.1

CALL GCIIA(FNTNUM( I),ELt~), 14U)

* CALL GH-LI
hFITE(i1,,dGJ)(SPEFI)(K,1hoK=1.7)

800 FORMAT ITX,!2,4X,2T3, 3X,213,3X,213)
* CALL GSTTtO0)

LL= FL +41

DU; 6u1 K =It I
ROUNO=O.5

* IF (SPEEO(Kol)*LT*O) ROUN0O-0.5
SPEEDI K, I=-IF lXiFLOATI SPEED (Ktl) .e804RuJNO

$11r TU~ INU E



U-0114F 1L.)*it

85 CONTINUE~

I LGNMINUL



SUBRODUTINE MES AG(;I Ji
COMM4ON/0lSPL/ILJPL(4900) ,IERR

CALL GHLT
CALL LSCHIIUOt,935)

iF (1.EQ.1IWv~IIE( 15,2000)
CALL GSCH(LOOI*b)
WR IT El15, 1001)
CALL a~SCH(10-- t,)

CALL c;SLfl(lUU2,0)

WRITEI 15,1003)
CALL GSCH(1004,61
IFlI1.EQ.0) WRITE(15, 1004)
Ir II .EU.1)W' IIEI1',2U0)4)
LALL (,SCH(105,c,)

100() FLFkMAT(NOTE')
2000 FORM4AT( fWAPNING')
1001 FORMAW(CURRENT REPLAY HAS')
1 Of)2 I*'u1rAT('NL-T ESIABLISHEO' I
1003 1-U-0~A~t(VENTS tLLuUQING')
? (304 Vit,0AATI HIS PVO-BLE?')
1004 Fo4MAT('BEYONO THIS PROBLEM')
1005 FORMAT(OT1M7')

CALL. LTNSEL
CALL -'PSTT(O,0)
(,F Tu N

c N



St$PUTINL- (2NSEL

C, **** JiJkN UN Ct1A-ACtEP' A'qEAS AT THE LEFT S IJE U) Tlit SCRL.LN

Ob I ENT ITY=i,;',I
CALL GEUN(UNTI1Y)

I. CfNTINUE



1, Tuad'.
END

pI

pI

-r - -i

4!



SUBIkLUTINL UFF-SEL

IMPLICIT INTEGEf 14-Zi

C "T JUt lI5S UfF LH-t4%AUT~k AklI A S JN THt L'LFT SIDE L4 Tri-E SC'J --f,.

DO 1 LW.NTYrv,1ccOtlJ
CALL GEPF(ENTITY)

LOU



SJBRGjUTINJL ILKSEL

C **** FILLS tf!AQACTl AAFAS Al LEFT SIDE JF SCREEN WITH BLANK,)

CALL U'HLT

DL, I ENTITY~lC Qtj,lJIO
CALL GSCH(EI4TITYvb)

1;iJ. F, klAr( I
I C'-qT I NUf

CA LL GSCH(10C, 3 5)

,,\L L G S F('

RE TUF.N
END

lom.M



SUB~rfJT'NE (Mi3MSG(SliDh)

IMPLICIT ItNTG-(A-Z)

CALL _ ,SCH( 1'A' _)

LALL (i.-4tI

loQo i .~T'-I L",uLY tj k -L ATTLL '



2C0() FtR,.AT 'ENEMY 0kVEF, UF SAT ILL'

3 CALL ;STT(OO)

iK-TU. N

CALL (AILT

LALL U-SLH( lt)u~,t)
Wk I rE ( 159 ,)Jjrj

100 k~t -U AIAT ( ' L~-A OLVLMLlJT P~ATH')

CALL GSCH(Woiti)
W I~t I 5,1001.
ft~ IfMA1 M ~uVE

WR ITE ( 15, 106c2)
1002 FUPM4ATt'hAIT'I

LALL uSCH,( 1,'J,
Wk RIT L ( I 1 ,)("

IJV 3F)Po!A T 'S 1 ILLLI k-TI 4 Wi-h-N L C N L

LALL (SCH(1005,t6J
WRITL( 15, 10051

L 0O5 hIRMAT( r4AX ( F 10 LfoSl

LALL LSTTV,0o)

PR TUFN
END

%



SiJBfPUUTINE RCMSj
IMPLICIT INTEGtPIA-Z)

CALL *,HLr

CALL USC( 1lw. 12)

1000 FURiAT(IFUTURL POSITIO)N tuNTtiUkSl)

CALL ,,SIT( ,ou

oA



kE fUI N
E "i u

SUBRCUTTNF PC301SU
IMPLICIT INTLCER(A-ZI

LALL iHLT

CALL GSCH(1000,b)
WRITEI 15,10UO)

I Co 0 Fl)RMAT('Tf VIEW ONE CONToUR AT At)

CA LL G SL(i 1,1u c)

1001l FORM1AT('TIME9 S -LLLT REJECT')

CALL (GSCH(lOC2,6)

1 .4.2 Ft kmAl i ' SE LC T LTUPN i HEN DUji ')

CALL u.STT(0,U)

PETURN



SUE3IdJTINE 1EfMSG(PFC0RE)

CALL GHL I

1 CALL 6,SC#tl(100096)
wP t TE 15, *WOO I

1I,. t-,kmA(l;,.STUCT 'EFLRtNCF LI\EI)

CALL uS(Ci( lLdI#,;)
vWRITEI15, 1001)

1001 FURMAI('IdITH IRACKt3ALL/ACCEPT KEY'l

CALL GC~t,,~

1t%0? FLK.IllAT( 'SEiLECT LTflN WriLP4 LI'4t&'

CALL GSCH(10039C-
WRITE( 15, 100)

C~~~2 F-FiA1ej Cu'M LLL)

LALL E( 15, 143

54



C!%LL (SC 4(h)

itriu5 F(4aAl('IL A T L INE I S DRAWN')

L,'LL 6STT(OG)

fkL TJRi~i

2 CALL USCH(it)U961

hI f # F ;PMAT(SLL ECT i-L t -?7NLE L I NLS

(.ALL GSCH ( 100 9 , I
WR ITE (415v 1037)

1 07 FORMAT('1U' BE E6kASED WITH THE$)

CALL 3SLU( 10j2,u)

CALL GSTTf(O

RE TUv f

E iU



SUBRUTJINE KFPT.MG

IMPLICIT [NTEGd~k(A-Z)

CALL VHLT

CALL GSLH(1630,61
hIRITL( 15,h)30)

1000t FoRMAT(fSELkECT A rtFFRENCE PCI(NTI)

LALL &jSt j4( 1001 ft,)

1301I F~jf<MAT(twOTH IRACKiiALL/ACCEPT tEYIl

CALL GSTT(00

FLUR

LND

Sm



SUBROUjTINE RSPMSG
IMPLICIl INTEGtIk (A-Z)

CALL GrILl



CALL uSCI1,00t; ,)
WvRITr-( 15, luu)

1000 FU;RMAT('ENTER A PESUPPLYI)

CALL GSCH~(1,~61

I tLI F. 1AT I 'PEUCENYAG(, IF M XIIMUM' J

CALL GSCH(1003,o)
WRIYE( 15, 1003)

1003 FUPMA1(IACCEPT/kL-JECT LEVELI)

CALL G-SrTOV,2

PETURN
END



SJBRGUTINE SELUMG
* IMPLICI1 !NTEGEg(A-Z)

CALL GHLT

LALL G.S01( 100C,f I

* 1000 F6RMAT('SELEC;T UNIT WITH THE$)

LALL uSCH( IJfl,o)

1001l i-f) A-T(ITKACK3ALL ANDi ACCEPT KEY')

* CLALL GSCH-(1002,b)
WRITE( 15,1002)

ilI'2 FCMAT(Wr![TURN W'HEN C3MLL~tJl)

CALL GSTT(,#l

kETUKN

END

vo



SU~h'OUTINE TCLuLUF( I TYPE)

C COLORS CONTOJUR fLATURES

(;uTu( ., 11), 4,uA, j TYPE

L KUAD -- LREEN LINE

10 1 BF.1=0
4ub iL, 7!

Sm w"Ap~m



KLA~,t ANJ P'1VE. -- >.iu LIN'

J=:O
U3RT= 3

IU

C HILL -- YELLCW LINE

4t) 1=0

C FOkEST -- GPEEN DA~SH

n CALL PT?1j1)

CLT 7,

60 CALL UtPUT(4914095911
CALL GPUT 4, 14,6(,J)

7.~ CALL GPUT( tl3U,#2t lkT)

0i

k- WMP "NR =4m



SUEIIWUTINE TMSA(II4ES)
CO1*iON/MOVE~/Mg4tNT
IMPLICLI INTEuEK(A-Li
LtJMMON Av,'"AY(6-3)
1 ME. I aL~l TMt-S ( 1

C **** OISPLAYS APPIVAL TIMtS CUNIAINED IN TIMES AT NOJLS It, A ,4Y

XLLJ=AKRAY (2)
Y17LUzAi,-AY(3)
r'T-li T I A-,AY ( I

Y=ARtRAY( 1*2+31-7
If IX.EIQ.XCLu.AND.Y.EQ.YOL)Y=Y-15

CALL ~':NI
CALL 3tiNT (L>JI)
CALL GPUl(I,1d;~,X~fl)

,IlkP"S



LALL G;SCfH(ENT,5)
UUTPUT ="i-W' S (T IM L S iI
CALL tA4LT
WRIrE (15, 1OOU)IUTPUT
CALL GSTT1,C0i
XLL;)=X

C It~JINUE

lUOL) CUIMA141

Ab L



SUbR~.UUTINE TPi'i8 TIC60E)
(LOMMON/MOFfLE/r4DF( 30(1jl) M~AA
IMPLILIT ItNTEt(A-Z)

** S.*I s E WAI Hit'[HTN :Sj 16 CJ US-N LEVL C (C! iJE

UL PTF = 1
FL PIR=MOF (F LP R)

Li-ILL ' ', I ('' F L I .', -2 ))
LA LL -"PU1 3 ,L3GC LLDL

G(JTU1



SUBROUTINE TRRNIU(TYPEI

IMPLICIT INTEGER(A-Z)

CALL GSCIAt 1JJ0,935)

CALL C6HLI

CTO1,92,39495,6,7,81,TYPE

GQ~TU90

2 wfRITE(15920J)
20 FORMAT('@RIVER' I

3 w~1.TH15,3))
3: FCRMAT('LAKEI)



FUaPMAI('CITY')
Gb Tb90

6 WK ITE 15, be)
6 C FO RMAT'FPrkEST'

70 FuRMAT(''
GOlL 90

F-R,"AT( ' INN"J' Hl-!L' 1

') CALL GSTTIO.#U)
KETURN

ENDO



SUBROUTINE UPSMSG
IMPLICIT IN'TGE-RIA-L)

CALL 6t1LT

CALL iSChi(Li)O,6)
Wk ITE ( 15v 10001

LJJFLRMAT('PLACfE UNIl WITH TRALKF3ALLI)

rf TURN
END

(,f ti- iIATA



Suo tit) TI Nt- uST%~ k t
IfrILIC I N1i7.~AZ

C4L1 CSCH(10QO,351

LALi (,I-LT

I WRITEAlb,10001

k)U OovF MAT(JADDTEI

wRKI TE 15,42, 1
'f O FU RMT 'MAT L El'E

GUO fJT4T'~LUAb'

tAe. I tT( 0 0

7,o G M I)LS PP

1;U

W IT 5 00
06 F kMT4fi~ P'SIR I

r; U I(t-

n4.I (P

4'4



SUBRLYT INE WAKNA1

14PLICIT INTEGFH (A-Z)

C4LL oviLT

C4LL cS&f(1,)vt
WKITEt 15, 1001)

1001 FORMAT ('THIS ACTION wILL PREEMPT$)

C4ALL 7;SCH ( 1 j52 v )

02iO f()IATUPLANNEG UNIT ACIIUN')

CALL GSTT(0901

l F IUk N

ENO)

---



SUBROUUTINE CKINT(KEY)
COMMON/ATT/IATT( 12)

k tTUPN A CLJDL (C;f LSI)Oi4INvi TC rilc- INTERkUPT OCCURkING.
K# ESET , TATT(i) If ZERO Ai4) RESTARTS THE DISPLAY WITH LALL usr 1 J.

*RETURNS -1 IF NO INTLRkUPT HAS OICCURRED.

FU -R KEY PRESSEU KEY=KEYtIOO (100 TO 131)
F I',.t KFy 1,LLLASEP) dEY=KEY NUABER (0 TO 31)
Fi FWk L[G;i-I PLN S.JiTCH PPL.aSEO tLY=L34
-IUP LP SW~ICH *KL~S)fLY=34

*FUR LP OETECT KEY=10000+ENTITY NUMBER
**FLIP CYCLE TIMIJk KEY=40

FOR JMP T6 SUBPILTUkL KEY=42
6~ R~P JMt-l RFTUf'\ K-Y='.2
(", IC IE R U PT W C, FY=46

~* IF(R k E S /WIHAL T K L)='+8

It- (lATl(II.b.') '-FTURN
I, IF- (IATT(5).[t..-1I IIE-MP=IUu

IF (A(.E.iIIEMR=0
?nl IF (lATT(i).NL.-'4) GO TO 30

KEY=ITEM P +34
GO TO 1000

3, It- ( IA TT 1l).Nl:.32) GO TC 40
u&EY=130kJO*IATI (;
GL, TO 1000

4,j IF IIATI1.NE.30) GO TO 5C
KEY='40
f6U TO 1000
IF (- IATT( 1) N .i6) GO T') 60

GO TG 10O
IF (IATT(II.NL.?41 GO TO 70
KEY-44
GO TO, lO~u

TII IF- (IATT(l).NL.221 GO TO 80
KF Y46
GO TO 10r(rl

80 IF IIATT(1).NE.20) GO TO 90
KEY=48
GU TO 1U00

14( If- IIATTti).Nk*56) GO TO 100
KEY=IlEMP*IATT (3)
GO TO 1000

100 CONTINUE
1000 IATT(I)-0

CALI GSTTIO01
RE TUkN

agot

4;- "p



SiJBRUUT INL LAMPS( ITUP. 12NU 113RJIk3UTOM)

C I HIS ikuUTItNL TUPNS Lf-F ALL PkFVIL;ISLY LIT KLYS, AND
I- TURti. ON UN(LY I-iuSE SPECIF ICi IN Trkc PARAMETER~ LIST

C EACH VARIABLE IS TktATEi) AS A dbNARY NUMBER FROM
C 0 TO) 255. FORX EACH NONZERE 81 THE CuRRESPONI
c LIGHT OF THE PKLPER RuW wILL BE TURNED ON

£GIMENSIrN LAM'('t)
LAMP(1 )=IBOTOM
LAMP(I2)=13RD
LAMPt-: i=12NO
LAMP (4) =1TOP
CALL (GLPP(1,1I~

D0 30 1=1,4
MAX=256
00 20 J=097
M'14X=MAX /2
IF(ILAMP(T) .LT. MAX) C.O TO 13
KFY=1*6-J-1
CALL GLMP(1,KEY,1)
LAMP I)=LAMP(lI)-MAX

lo IF(LAMP11) .LQ. 0) GO TO 30
2 CL-N1 INUF

~L) CONT I NJL
i, F TU hN
ENO



SUB*.uUTINE PENPIKIENTITY)
CUI4MUN/ 13RANCH/ URTURN
IMPLICIT INTEGER (A-CPE-Z)
LLJGICAL ORTURN

~. **~ALL 3AS USER T~j SLLECT A S'-iLbN .)1SPLAYEU) EATITY USL~u b-iL

C ** LIGHTPEN. THE ENTITY(S) ARE PREVIOUSLY MADL LIGH-TPEN i.,SlIVL.

ENTI TY=O
ALfiPT= I

Ori TUiNN=.k 2 AL .

CALL LAt'PS(64,O,O,01

CALL CK'JNT(KFY)



IF I FNTIITY.NE.,;LALL GPUT( 3,v1309,3v1)
LALL LAMPS4OOO.O)
LJIPTURN= .TRUE.
PLI1U RN

-2 IF (KLY.LL it* j ' O C
If (ENTITY.NE.tflLALL (;PUT( 3 309,390)
ENTI TY=KEY- 100UU
CALL GENT(ENTITY)
CALL GPUT(39130*3.iI
CALL LAMPS( 64,0,0,2)

3 IF(KEY.NE.ACCEPT'.UR.ENTITY.E~o.uIGGT01
CALL GPUT(3913093,O)

kE TU ,N

LAS

Z. S



SUBROUTINE IRSGS IENT ITYvAPJ<AY, LENGTH)
IMP~LICIT INTEGER (A-Z)

u kOUTINE JThAW5 A LIST UF CJG.<DINATE~ CoNTAINED IN~ ARikAY
C ****WITH LENGTH AS ENTITY

ELEMNI .bt
L4LL ( ( TIY )A(~ AKRAYIJ))
CALL GPUT(5,176o,,J9'0
I:- i J=1,LENGTb,2

CALL GPUT(ELEtNT53,ARPAY(J),A.'IAY(J+J)I
EL EMNT=ELEi'4NT+ I

I CUNTINUE

PET U i+

t0



SUBROUTINE LPSENS(SWITCHtENTITYvRANGE)
* IMPLICIT INTEGER (A-Z)

Dlu I. LNTNUM=ENTITY *RANI
* CALL GENT(ENTNUM~)

CALL GPUT(3,13v VOv 4,SkI Hr)
I CONTINUE

RE TURN

faN



",jbuu IJNC Cl L Li (L,)wE)
114PLILIT INTEGEkHA-L)

C *** SETS COLciP VIA CONTROL RLGISTER SET IN ELEMENT 4

YLLLuWt
L ***U2ANGE 2
C ** GREEN 3

A=O

If (LUPUE.(GE.2)A=l
IF (CUDE.EQ. 1.*1R.Li)E. EQ .3) B=

CALL GPUT(49140r5,AI
CALL GvPUI(4,14o,6,3)

PE TUI N
ENOV



SJBHLGUTINE SHUPCUR
IEL=5
CALL GPUT(IELt174UvOql)
I LL=I EL+l
CALL GPU1(ItLvlb~jd,3vO)
IL L IEL~L
CALL GPUTIIELvl600,79O)
RE TURN

EI


