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SECTION I

INTRODUCTION

Project 7090, Operations/Intelligence Techniques Experimenta-
tion, has as its primary objective the development of man/machine in-
terface, graphics display, and data processing techniques for effec-
tive applications of intelligence data in support of operational mis-
sions. The problems of processing, interpreting and applying intel-
ligence data - data from multiple reporting systems whose output
differ in content and format - are numerous. Further complications
arise in trying to use this data to develop a unified consistent real-
time picture; the separate systems usually report in different time
spaces and on independent non-continuous attributes of the force-
elements/forces involved. A significant portion of this available
data, however, is reported in formatted messages, contains primarily
positional information and has time and positional errors which are
either tolerable or can easily be corrected.

Fundamental to any c? system handling positional geographic-
based data, is the ability to display this data over a map background.
Existing c? systems possess this canmability to varying degrees; however,
none of them has the total set of needed capabilities. Systems with
an air situation display function normally offer fast response to
operator requests but provide only minimal geographic background;
alternatively ground-oriented systems provide the desired geographic
data (sometimes too much) but suffer from slow response to "simple"
change of context commands (e.g., translate to a new area of the map,
zoom in on the current center point).

A basic map display system must not only provide for rapid dis-
play of operations/intelligence data in the context of major physical
and political boundaries, but must also provide for the display of

multiple classes of feature data - e.g., lines of communication
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(rivers, railroads, roads), bases, cities, terrain. In addition, it
must automatically display this background information in a manner
consistent with the scale of the area being displayed. When a large
area is being pictured the amount of feature data and the degree of
detail in the basic geography should be minimized - e.g., only major
rivers and cities are shown, while small islands and inlets are ig-
nored. If a small region is being shown, then all available boundary
data as well as all cities, islands, and inlets in the region should
be displayed. Finally, the map display system must provide rapid
response to the "simple" change of context commands.

For FY76, therefore, a primary objective of Project 7090 has
been the design of a map display facility which we call a Geographical
Data Display Environment (GDDE). A major requirement for our system
was a digitized geographical data base. A wide variety of map features
were desirable in this data base, including topography, rivers, roads,
railroads, cities, and military bases in addition to the usual geo-
political boundaries. However, only the geopolitical boundaries--
coastlines and national boundaries--were available in digitized form
at the outset. Thus our development of a geographical data base had
two parts: the immediate utilization of the digitized coastlines and
boundaries available in a data base called World Data Bank I (WDBI)
and the development of a digitizing capability for the generation of
the remaining map features.

The utilization of WDBI was constrained in several ways. First
of all, special-purpose data structures and data manipulation tech-
niques were likely for the GDDE, because of the goal of providing ra-
pid response to "simple" change-of-context commands. This fact implied
that the WDBI data format would not be useable and that we would have
to reformat WDBI data in GDDE form, A second structure involves the
amount of detail that must be left in the maps. Two factors influenced




this situation: the raster-scan displays we used and the special em-
phasis in the GDDE development on the relation of scale and detail,
This restriction requires very finely tuned tools for controlling the
amount of detail present in a derivative map. The last constraint is
that we must be able to provide special handling for various anomalies
that arise, either from the data itself or from our manipulation of
it. Altogether, we require a special set of tools that can modify
WDBI to create custom map data bases for Europe, our initial area of
interest, while retaining the ability to focus on other regions of
the world or even to use different input data bases.

The set of tools we required was implemented as a package of
FORTRAN programs. This report documents that package. Section II
provides a general description of our process of generating maps for
use in an interactive computer graphics environment. Section III is

a user's guide for the package, and Section IV is a programmer’s guide.




SECTION II

THE MAP GENERATION PROCESS

INTRODUCTION

The process of generating maps for use in an interactive com-
puter graphics environment has five components. These components and
their inter-relationships are shown in Figure 1. A discussion of each

component is given in this section.

DATA CREATION

The data creation process consists of obtaining a set of geo-
graphic coordinates (latitude and longitude) for the region to be
mapped. To date we have not had to digitize data ourselves. The data
creation process consisted of making some initial modifications on an

already existing data base, World Data Bank I.

The data contained in World Data Bank I (WDBI) was digitized in
1973 by the Federal Systems Division of IBM. There are over 100,000
points in the data base, and, as suggested by its name, the range of
the points is the entire globe. The data is organized in three
files: coastline and islands, boundaries and lakes, and an index to
the first two files. The record format is given in Appendix A, Table
p

In this format World Data Bank I was unacceptable for use in our
raster graphics lab. Two modifications were made to the data before
the tape could be read in our lab. The first consisted of blocking
the data at 6400 bytes instead of 80. This was essential to work with
the data due to an eight tenths inch magnetic tape inter-record gap. The
second change was an EBCDIC to ASCII conversion. Both of these steps

were performed on an IBM 370/158.
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Figure 1. Map Generation Process
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The data could then be handled in our minicomputer facility.

The contents of the three files were printed so that an estimate of
the number and location of points in the European region we wished to
map could be made. On examining the index contained in the third

file it was found to be inadequate. A thorough sort was not completed
on this file, and the index itself is neither complete nor totally
accurate. WDBI line segments are referenced by a map code of the

area (continent, country, region) to which they belong. In many cases,
however, the index would be needed to find the location of a line seg-
ment given the line segment number. In this respect the index was in-
efficient. To solve this problem the index was inverted and sorted

by line segment numbers. (Its format is given in Appendix A, Table
Iv-)

For all subsequent work with WDBI it was necessary to keep only
the latitude and longitude in radians for each data point. Reduced
tapes for both coastline and boundary data were made. For each data
point a 2-word line segment number and the latitude and longitude in
radians were retained (see Appendix A, Table II). The data was con-
verted from ASCII to binary and remained blocked at 6400 bytes, (i.e.,
400 16-byte records per block). The input tapes for the projection
component of the map generation package are the reduced coastline and

boundary data files.

PROJECTION

The projection process consists of transforming a set of geograph-
ic coordinates into Cartesian coordinates. Since this is a transfor-
mation from the globe to the plane, that is, from three-space to two-
space, some stretching and/or shrinking must occur in the region which
is being mapped. The stretching and shrinking can result in distor-

tion of the shape, area, distance and direction measurements or any
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combination of these features in the mapped region. The type and ex~
tent of distortion is related to several characteristics of the region
(e.g., its size, shape and location on the globe) as well as the type
of projection which is used. :

For very small regions, that is, regions extending over only a
few degrees of latitude and longitude, the amount of stretching and
shrinking is also small regardless of the projection which is used.
It is possible in such cases to simply plot geographic coordinates.
On the other hand for a region extending over many degrees of lati-
tude and longitude, projection type has a definite impact on the

resultant representation of the region.

The European region which is mapped for the project is of the
latter type. It extends from 12° W longitude to 39o E and 3d> N to
68° N latitudes. A secant conic projection, also called a conic
with two standard parallels, was chosed for this region. The decision
to use this projection was based on several considerations including

the following:

® simple representation of parallels and meridians for ease in

judging direction between points;

@® no scale distortion along meridians so the region to be

mapped has no longitudinal restriction;

® small percentage of stretching and/or shrinking along the
parallels relative to other projections for the European
region (a comparison of scale error among several projections
is given in Appendix B);

® ability to control where minimum and maximum distortion oc-
curs within the region through choice of standard parallels;

® simplicity of calculations (details on the mathematics of

14



the projection are given in the programmers guide under SUB-
SET),

Figure 2 gives a breakdown of the projection process. There
are actually three steps to be performed. The first is to make a
first cut on the world data base to obtain a region slightly larger
than that to be mapped. Points within this first cut are projected
into the plane via a secant cone. The final step scissors the quad-
rangle so that it forms a rectangle. A scope photograph of the pro-
jected European data is shown in Figure 3. A geographic coordinate
grid has been overlayed to aid in determining direction. Because a
conic projection was used the meridians appear as radial lines from
the apex of the cone and at their true angle, and the parallels are

concentric arcs with the apex of the cone as their center.

Although the secant conic 1is the only projection in the package
to date, the projection component can be modified to map data by any

projection. Modifications would be necessary to only one subroutine.

DATA REDUCTION

The third component in the map generation process is data reduc-
tion. This step is essential for two reasons. The first is a limit
on the amount of storage available for map data. The equipment in
our graphics lab includes two minicomputers, an Interdata Model 4 and
an Interdata Model 70. It is a result of the minicomputer environ-
ment and the nature of the application (i.e., map data is essential
only as a background for military situation overlays) that this re-
striction is imposed.

The second reason for reducing the number of points in the data
base is the limited resolution of the display medium. Figures 4 - 6

15
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show three maps of Norway, Sweden and Denmark with varying data base
sizes and display scales. From these display photographs it is clear
that in order to produce the best representation of a region it is
necessary to relate the size of the data base to the scale of the dis-
play. If the scale of display is too large for the size of the data
base, the map is very angular as shown in Figure 4. In addition to
its angularity many fjords along the Norwegian coast which would re-
solve on the display screen are not present at all. Equally unaccept-
able is the case in which the scale of display is too small for the
size of the data base (Figure 5). The result in this situation is a
map in which coastline and boundary line segments are not distinct,
islands shrink to a single point and/or do not resolve with nearby
land masses. If the size of the data base is appropriate for the
scale of the display the map does not have problems with angularity

or resolution as shown in Figure 6.

In order to produce data bases of the proper size both for dis-
play at a given scale and to be handled by our system, two approaches
are taken. The first is to remove islands which either shrink to a
single point or are too close to nearby land masses to resolve at the
display scale unless the island has significance with respect to
map applications. In order to implement this approach there is a
routine in the package which determines both the size of an island in
a data base and its distance from surrounding land (see documentation
for ISLAND).

The second approach consists of removing points from coastline
and boundary line segments. Points should be removed if they do not
resolve at the display scale and consequently are unnecessarily being
stored, or if they create bunching which results in a less than op-

timal representation of the region.

After the projection process the Cartesian coordinates of the
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data points are stored in chains. A chain is defined as a group of
adjacent points forming part of a coastline or boundary line segment.
(The format of the data is given in Appendix A, Table III,) Data
reduction by point removal is accomplished by first assigning a rank
to each point in the data base. Then for a given display scale a
limit is chosen and only those points with a rank equal to or greater
than that limit will be displayed. One of two methods is used to as-
sign a rank to a point.2 In either case the data base 1s processed

on a chain-by-chain basis. The rank of a point is a function of
either the deviation of the point from the general trend of the chain
to which it belongs or the product of the deviation and the length of
the trend line. The first method is used to produce a data base whose
size has been determined solely by the resolution of the display me-
dium at a given scale. The second method was added to handle cases
in which the storage restriction further limited the size of data
base. Under the first method points with equal deviation are assigned
equal rank. For example, in Figure 7 points a and b would each be
assigned a rank based solely on the distance d. However, if only one
of the two points could be retained, point b should be deleted be-
cause its deletion results in a smaller loss of area than would a's
deletion. By using method two the deviation of a point is set equal
to the area swept out by the point and its associated trend line (for
more information on the point ranking algorithm refer to the program-
mer's guide under DETAIL).

EDITING

The fourth component in the map generation process is editing

and there are several routines in the package dedicated to 'cleaning
up' a data base.

Two types of errors were found in the raw WDBI data. As expected

2The method which was originally implemented for rank assignment is in
use at the Harvard Lah for Computer Graphics and Spatial Analysis and
is described in "POLYVRT User's Manual", Version 1.1,
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in creating a large geographic data base digitizing errors were made.
A typical example of this type of error is unmatched coordinates of
end points from line segments of adjacent countries. In such cases
the endpoints must be changed to coincide either by altering the co-
ordinates of an existing point or adding or deleting a point. The
other type of error is the creation of artificial endpoints, that is,
forming two or more line segments from an internal boundary or coast-
line of a country. In order to create a world data base with enough
detail so as to be able to map small regions reasonably well, the
maps from which the data is digitized must be detailed (i.e., large
scale). For any extensive region, an example is our European region,
the data must be digitized from several sheets. Some coastline and
boundaries must inevitably be split. Because of our storage restric-~
tion and the overhead associated with storing a line segment, broken
chains should be joined.

In addition to correcting errors in World Data Bank I data,
clean-up routines are needed to produce data bases tailored for a
particular display scale. For example, entire chains may need to be
deleted which represent islands too small to appear. In data bases
whose size has been determined by the amount of available storage
rather than the resolution of the display certain display anomalies
infrequently arise. Figure 8 shows two examples of the problem. In
(a) deletion of a point results in the creation of a loop within the
line segment, and in (b) deletion of an entire inlet results in the
intersection of that line segment with a neighboring one. Due to the
complexity of adding an algorithm to the point ranking routine to pre-
vent this type of error occurring, and due to the infrequency of its

occurrence, corrections on the rank of points are made during the edit-

ing process.

IMAGE CONSTRUCTION

The final component in the map generation process is image

24
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construction. In order to be displayed the chains of a data base
must be collected as an image. The image can be displayed via our

3 It is during this process that a minimum

graphics handler, Pallet.
rank for points is specified and only points of appropriate rank are
placed in a line of the image. Each line consists of a set of coor-
dinates corresponding to points which can be connected. The lines

are created by calls to Pallet subroutines.

SUMMARY

The package of programs that generates geographic data bases cov-
ers the four processes of data projection, reduction, editing and
image construction. Up to this point we have not had to contend with
digitizing data because this process has already been completed for
coastline and internal boundary data. Data creation has only implied
making the initial modifications to WDBI which were discussed earlier.
It should be noted that data creation and projection are only performed
once for a given region. This is in contrast with the last three com-
ponents of which many iterations are generally needed. For example
digitizing errors are not apparent until a map is displayed and their

removal is not assured until the map is again displayed.

In addition to the routines required for these processes, two
others,ENDPT and PRINTM,are included to provide a listing of the line
segments and a printer map of the data base. During some processes
these routines provide sufficient information about the data base to
decide if the process was completed properly. In such cases the image
construction step can be bypassed which significantly speeds up the

map generation process.

3Pallet is the graphics display language designed for our lab, It

consists of a collection of FORTRAN callable subroutines which allow
the user to display data and interact with the display terminal to
change the display.
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SECTION III

USER'S MANUAL

INTRODUCTION
This section provides the instructions for using programs in

the map generation package. There are eleven routines in the package
covering the areas of data projection, creation and reduction, image
construction, data base content evaluation and editing. A breakdown

of the routines in the package by these areas is given in Figure 9.

For each routine a brief description is given as well as the
user inputs and program output.a Appendix A is referenced for the
input/output data specifications. A sample run is also included,

aLogical unit to external device assignments are listed for each

program for each device invoked by the program. For devices not
used by the program it is assumed that the standard initial
assignments have been made.

27




PROCESS PROGRAM(S)

DATA CREATION BOX
PROJECTION SUBSET
DETAIL
REDUCTION EXCLUD
ISLAND
IMAGE CONSTRUCTION CMAP
CONTENT EVALUATION ENDPT
PRINTM
[ JOIN
EDITING | EpITDB
Lm:nr;xs

Figure 9. Breakdown of Map Gemeration Routines
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DATA CREATION

BOX

Box creates a chain of points which provide a rectangular
outline for the map. The coordinates of the corners of the rectangle
may be specified by the user, or calculated in the program to be the
minimum and maximum x- and y- coordinates of points in the data base.

Instructions
To execute BOX:

® make logical unit assignments

AS 0195 input tape on drive 95
AS 0285 output tape on drive 85
AS 0313 printer

As 0510 Carousel terminal

® load BOX from loader
LG 2E00
LO 61 BOX
END

® start execution
ST 5000

Input

Data: projected map data tape, format as listed in Appendix A,
Table III.

User: In addition to specifying the logical units for input and out-
put tapes, the user must enter the coordinates of the lower
left and upper right hand corners of the rectangular outline.
If the user would like these coordinates to be calculated by
BOX as the minimum and maximum x- and y=- coordinates of points

29




in the data base, corresponding coordinates of the two points
should be the same. A rank within the range specified in
DETAIL for the points created by BOX must also be entered.

All data is entered from the Carousel.

Output
Data: formatted the same as the input tape: the final chain on the
tape is the box chain and is identified as such by a three in
the third field of the chain ID.

Printer:at the conclusion of the run the total number of chains which
have been processed and the minimum and maximum x- and y- co-

ordinates of points in the data base are printed.

Sample Run

ST 5000
ENTER 2 BOX COORDIWNATES 2FS5.3

-.398-.263

0.2780.410

ENTER IWPUT ODEVICE HUMBER(NN)
01

SNTER OUTPUT DEVICE NUMBER(NN)
02

ENTER DEVICE LEVEL FOR BOX

11
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DATA PROJECTION

SUBSET

Subset combines three processes: projection of data points from
the globe to the plane, subsetting the data base, retaining only those
points within a user-specified area and reformatting the chains which
are retained for ease in handling in subsequent routines. In order
to decrease processing time the data is first subjected to a geographic
coordinate test. Only those points inside a specified geographic
range are projected and the coordinates thus determined are checked
against a Cartesian coordinate range. Those points inside this range

are retained. 5

Instructions
To execute SUBSET:
@® make logical unit assignments

AS 0695 input tape on drive 95
AS 0485 output tape on drive 85
AS 0313 printer

AS 0104 card reader

® load SUBSET from loader
LG 2E00
LO 61 SUBSET
END

@® start execution
ST 5000

Input

Data: WDBI data, format as given in Appendix A, Table I
User: The user must specify the following which is read from four
cards:

5'l'h. planar region describes a rectangle and is referred to as such in
the sample run.
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® a single digit integer identifying the type of data:6
1 = coastline

2 = boundary

@ two three-digit integers specifying the offset into the
the file for the region to be mapped, and the number of
blocks to be processed.

® four floating point numbers, format F6.2, which specify the
latitude (North to South) and longitude (West to East)
limits for the initial test

® four floating point numbers, format F8.5, which specify
the planar limits; min, max x-coordinates, followed by
min, max y-coordinates

Output

Data: The output data from SUBSET is formatted as specified in
Appendix A, Table III. For each chain of points there is a
header for identification, followed by the Cartesian coordi-
nates of the elements of the chain, followed by an end of
chain marker.

Printer:The input data which was read from cards is printed for veri-
fication. As each line segment is processed diagnostics are
printed which include:

® the number of crossings of the geographic coordinage range

and where these crossings occur;

® if a line segment leaves the Cartesian coordinate range,

where it leaves and 1if it re-enters, where it re-enters;

6The type of data may be coastline, boundary box, other. For appro~
priate integer code see Appendix A, Table III.
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@ the number of generated chains from a line segment. (A
chain consists of a series of points inside the planar re-
gion. Thus, from a single line segment in WDBI several
chains could be generated if the line segment leaves and
re-enters the region.)

At the conclusion of the run the following summary statistics

are printed:

total number of line segments inside the specified region

number of line segments processed and totally outside the

region
total number of data points inside the region

number of generated chains

Sample Run
Card Reader Input

2

999975
-9.3980009.27800-0.2630900.41909

Printer Output

NHMAENR ‘OF RLOEXS SKIPPED s & - "3 o

NIIMARER OF ALOCKXS TU BF READ s 76

LAT RANGE 71,00 YO 28,380 | ONG RANGE «25,00 TO 40,00

X RANGF IS =0,10800 TN @,27800 Y RANGF IS -@,2630f

T0' a, 41000
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LINE SEGMENT NUMBER =3001300
LEAYING RECTANGLE AT @,36468
CROSSING LAT=LONG BOUNDARY AT
CROSSING LAT=LONG BOUNDARY AY
ENTERING RECTANGLE AT 28,1687
LLAVING RECTANGLE AT @,17470
ENTERING RECTANGLE AT @,19354

2.41000 FROM ©0,16476  ,41056
9,12404957¢ P #,48147053E P0
",12385607L 0831 P,49263448E 00

2,41000 FROM ©,16867 0,40991

P, 41000 FROM ©0,17453  0,41050

N, 41009 FROM 0,19334 P,40974

TOTAL NUMBFR OF CROSSINGS OF LAT=LONG BOUNDS = 2
NIMRER OF GEMERATED CHAINS s 3
NUMBER OF POINTYS INSIDF RECTANGLE s540

LAT RANGF IS 63,912 T0
LONG RANGE 18 7.548 TV

71,078
31,016

LINE SEGMENT NIUIMRER 83001442

TOTAL MUMBER OF CRNSSINGS OF LAT«__ONG BOUNDS & ¢
NUMBER OF GENESATED CHAINS &
HYMBER OF POINTS INSIDE RECTANGLE =112

LAT RANGL IS8 63,002 70
LONG RANGE IS 18,234 TV

FINAL SUMMARY

OVAL L8 INSINE AT ALL =

05,937
24,068

5

TOTAL L3 PROCESSED BUT TUTALLY OUTSIDE RECY, = 238

TOTAL NUMBER QOF INSINE PTS & 1579

TATAL NUMBIR OF GENERATEV CHAINS 8 55

34




DATA REDUCTION

DETAIL

In order to reduce the size of the map data base while retaining
an adequate number of points for an accurate representation of the area,
points in the subsetted data base are assigned a rank. Then only
those points possessing a rank greater than or equal to a specified

vaiue are displayed.

DETAIL measures the importance of a point in delineating a fea-
ture and assigns a rank based on that measure. The importance of a
point is measured by its deviation from the general trend of the chain
to which it belongs. The calculation of the deviation of a point from
its associated trend line is the first task performed by DETAIL. Once
the deviation of a point is known a rank is assigned by checking this
value against a series of user specified bandwidths which define equiv-
alence classes. A point becomes a member of that class whose band-

width is the largest exceeded by the deviation of the point.

Instructions
To execute DETAIL:

® make logical unit assignments

AS 0195 input tape on drive 95
AS 0685 outpﬁt tape on drive 85
AS 0313 printer

As 0510 Carousel terminal

® load DETAIL from loader
LG 2E00
LO 61 SUBSET
END

@ start execution
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ST 5000

Input
Data: a projected data tape, format as given in Appendix A, Table
I11
User: from the Carousel the user is asked to enter the following:

® a single digit integer specifying whether or not the user
wants diagnostics printed for each data point:
1 = yes

® = no

@® a single digit integer specifying the metric to be used
for computing the deviation of points from their associated
trend lines;
1 = distance of the point from the trend line
2 = product of distance of the point from the trend line

and the trend line 1ength.7

@® a two digit integer specifying the number of bandwidths

® a single digit integer indicating the bandwidth specifica-
tion method;

Let: bandwidth (1) = BW(I)
bandwidth factor(i) = BWF(I)
band multiplier = BM
minimum Cartesian coordinate range = MCR
bandwidth increment = INC
minimum bandwidth = MINBW

Bandwidths are computed by one of three methods:
(1) geometrical

BWF(1) = MINBW

BWF (1) = BWF(I-1)-.BM

70rigina11y only metric 1 was implemented. The 'produce metric' was

added as an effort towards a more even point distribution. For a
description of the two metrics, see Section II, Data Reduction.
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BW(I) = BWF(I)-MCR

(2) linear
BWF(1) = MINBW
BWF(1) = BWF(I-1) + INC
BW(I) = BWF(I)*°MCR

(3) arbitrary
BWF(I) is specified by the user for all I,
BWF(I) > BW(I-1)
BW(I) = BWF(I)*-MCR

@® for geometric bandwidths
a floating point number, format El4.7,specifying mini-
mum bandwidth, MINBW
a floating point number, format F5.3, specifying a band
multiplier, BM
a floating point number, format El4.7, specifying the
minimum Cartesian coordinate range of the map, MCR

® for linear bandwidths : A
a floating point number, format El4.7, specifying mini-
mum bandwidth, MINBW
a floating point number, format El4.7, specifying band-
width increment, INC
a floating point number, format El4.7, specifying the
minimum Cartesian coordinate range of the map, MCR

® for arbitrary bandwidths
N floating point numbers, each having format El4.7
specifying bandwidth factors (N = number of bandwidths
previously specified by the user), BWF (I), I = 1,N

Output
Data: The third and fourth fields of each data point contain the

deviation of the point from its trend line and its rank re-
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spectively.

Printer:Diagnostics are printed for each chain which has been pro-

cessed including:
® the original WDBI line segment number corresponding to the

chain
@ integer code for type of chain (coastline, boundary, etc.)

® number of points in the chain
@ point distribution by bandwidth

Carousel:A summary is given for each bandwidth/equivalence class

including:
® the bandwidth factor and bandwidth

® the number of points assigned to that class
® the number of points assigned to that class and those of

higher priority
® the greatest number of points in a single chain assigned

to that class and those of higher priority
In addition the total number of chains, total number of points,
the number of points in the longest chain and the number of points

in shortest chain are printed.

Sample Run
Input:

3T 5000
DLTAIL DEFINER

LNTER 1 FOKR DEBUG, CLSE 0

0

LUTER CODL FOR METRIC

ENTEZR 1 FOR DEVIATION FROM TREWD LINE
LNTER 2 FOR PRODUCT OF DLVIATION AND TRCOND LINE LEJGTH
1

ENTER §O. OF DETAIL LEVLLS (NN, UP TO 20)
10

eNTER BANDWIDIH 3SPEC METHOD

LNITER 1 FOR GEOMETRIC

ENTER 2 FOR LINEAR

ENTER 3 FOR ARBITRARY
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Cum,
Seq. WDBIL.S.N. type Chain Chain #Pts. Q 1 2
» ’
CNN: 66 3Jpun22%e 27 82 N» 12 @ ] [}
tANs 67 YuR228@ | 29 B84 Ns (6 “ it 2
CHNS 68 YAp231m ¢ 3t 86 N 37 " 24 2
CHYs 69 39P2384 32 A7 Ne 4\ L] 28 3
CHY® 70 3pP239m ¢ 33 AA Ne {7 '] 13 [ ]
CHMe 71 3IAM2529 36 91 N=J325 t 23 18
CHNe 72 YaR253p 37 92 Ns2#Y L] 21
rHNe 73 3um2%540 o 38 93 Ne 16 “ 11 L]
CHNS 74 3022560 39 94 Ne 6 w 2 x
CHne 78 3002570 o 4 95 Ns 12 “w 7 e
CHNs 76 3IAR2%8R 41 96 Ne 14 " 8 1
CHNS 77 3I0Q267Q o ah 191 Nei19?7 " 123 184
Chrs 7R 3Jun2689 | 47 182 Ne 42 “ 22 ]
CHNS 70 3afr27te o 4R 143 N O “ 5 e
rHNS 80 30P27900 ¢ LK} 198 Ne 7 (] a4 1
Summarization
DL BWF BW WP CuP
0 0.00000 0.00000 & 1550
l1 0.00100 0.00068 4819 7548
2 0.00150 0.00102 625 2729
3 0.00225 0.00153 515 2104
4 0.00338 0.00230 412 1589
S 0.00506 0.00344 319 1177
6 0.00759 0.00516 208 858
7 0.01139 0.00775 166 650
8 0.01709 0.01162 80 4384
9 0.02563 0.01743 54 404
10 0.03844 0.02614 350 350
137 CHAIUS PROCLESSED
7550 POINYS PROCESSLCD
476 POINTS IN LOJGEST CHAIN
4 POINTS IN SHORTEST CHAIW
DONL

1

ENTER MIN BAWDWIDTH (S14.7

1.

0.0010000
LNTER BAND MULTIPLIER (W.NNN,OVER 1.0)

500

)

ENTER MIN COORD RANGE (E14.8)
0.68000000

Output: Point Distribution
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EXCLUD
EXCLUD deletes entire chains of points from the data base.

Instructions

To execute EXCLUD

® make logical unit assignments

AS 0195 input tape on drive 95
AS 0685 output tape on drive 85
AS 0510 Carousel terminal

® load EXCLUD from loader

LG 2E00
LO 61 EXCLUD
END
5 ® start execution
ST 8000
Input
Data: projected data base, format as given in Appendix A, T=hle IIIL
User: The user must supply a list of chain numbers corresponding to

the chains to be deleted. The chains must be listed in order

of their appearance on the input tape.
Output

Data: specific ch * have been removed from the data base.

Sample Run

5T 8000

LiwTER INPUT DEVICE NUMBER(NN)
01

LNTER QUI'PULT DEVICE NUMBER(SNN)
06
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LYITEZER CHAINS TO BE ELIMINATHED(NNN),
CNTER ZERO A5 LAST CHAIN

057

082

161

185

003

000
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+ ISLAND

This routine is an aid in determining those islands which are
too small to be displayed at a given scale. An island is deleted if
it appears as a single point or if it merges =ith another land mass
when displayed. ISLAND computes the horizontal and vertical extent
of all chains in the data base whose endpoints coincide.® The mea-
surements are made in terms of the Cartesian coordinates of the data.
To test the proximity of an island to nearby landmasses, a second
pass through the data is required. The coordinates of each point in
the vicinity of an island are compared to the minimum and maximum
x- and y- coordinates of the island calculated in the first pass
through the data. If the distance between these points is less

9

than a minimum value,” the coordinates of the points and their re-

spective chain numbers are printed.

Instructions
To execute ISLAND
® make logical unit assignments
AS 0685 input tape on drive 85
AS 0313 printer

® load ISLAND from loader
LG 2E00
LO 61 ISLAND
END

® start execution
ST 5000

8Some editing is necessary before running ISLAND as not all islands in

WDBI have coincident endpoints, ISLAND will not perform any compu-
tations for such chains.

9This value was chosen in relation to the resolution of the display
medium. With 256 x 240 addressable positions the minimum horizontal
distance was 4/256 and the minimum vertical distance was 4/240.
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=

Input

Data: projected data, format as given in Appendix A, Table III

Qutput

Printer:From the first pass, for each chain the coordinates of the

first and last points as well as the WDBI line segment number
and chain number are listed.

maximum x- and y- coordinates are listed.

For each island the minimum and

From the second

pass the coordinates and chain numbers of points less than the

minimum allowable distance apart are printed.

Sample Run
First Pass
WDBLSN Chain type Chain #
Sae1700 1 116
SPARsSS(e 1 1t
LLILLY L] 1 118
MIN X IS #1728 AT YV @
MAX X 18 f,1000 AT Y o
MIN Y IS @,1793 AT X &
MAY Y 18 8,1936 AT X ®
DFLTA ¥ s ©,0162 DELYA ¥
LLLLLAL) 1 119
MIN X I8 A, 1731 AT Y o
MAY X IS M, 1839 AT vV o
MIN Y IS 90,1934 AT X &
MAX Y IS P,20M4 AT X @
NDELYA X @ f,010R DELYA V¥
SARSS70 | 120
SARNS79 1 121
] ('] 3 1
MIN X 1S <R, 4000 AT Y o

X
“AX X 18 90,2008 AT vV »
MIN ¥V 1S ef,2799 AT X @
MAX Y 18 P, 4100 AY X @

Cum. Chain #

171
122
173
¢.1883
", 1916
".17687
h,1884
L] ", 0144

174
".1954
".1976
“.1783
“,1783
. e,n070

17%

176

17?7
o 2700
-$,2700
=¥, A0Q0
o.,2000

OFLTA X @ g,6800 NELT4 ¥V s LA LLL]
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x-start
9,2760

92,1607
", 1055

",1748

0,2587
", 2780

o 48RH

y~start

n,3748
n.1128
n,1934

1971

8,2748
",2566
-6,2760

x-end

e,2782
0,2279
",105%

P,176%

02700
f,2%54
R

y-end

2,336}
n,2427
",1034

f,1971

»,2703
90,2753
-0, 2708



Second Pass

other land x D
éﬂkt‘f‘l' x y Y alab x y Delta elta y
63 n,0820 0,350 1 4,492 @,3413 4,P092
A3 @,7B820 a,3501 1 0893 0, 3406 0,P072
63 @,4829 o, 3501 | W, UARQ #,3394 0, N050
145 P ,2246 -0, 1429 42 n,2241 «p,1378 0,000
145 2,2163 -0,138% 42 n,2241 =0,1378 0, N077
145 Q,21A5 0, ,1374 42 N,2241 =0,1378

145 0,2227 «n,1435 42 ,2241 n, 1378

77 @,2175 @,2968 58 n,41906 ©0,2497

77 @,0128 0,2528 5a f,0106 0, 2497

77 a,m175 n_, 2568 58 A,u112 0,2506

77 ®,/124 a,2528 58 4, 0112 @,2506

77 @,417%5 @,256A 58 P.hit1a ©,2513

77 @A,A120 0, 2528 58 H,M114 08,2513

77 e.n175 0,256A 58 n,n121 @,2520

77 @,%120 0, 252A 58 A,0121 0,2%20

77 0,0178 0,2568 58 N,¥W132 n,2524

77 0,812 0,2528 58 W,u132 n,2524

77 @8,0175 a,2568 58 A,u142 n,2527

77 @,0120 0,25%28 EL] W, W142 A 2527

77 @,0175 0,2568 EL] ",n148 90,2527

77 e.,e12e8 &,2528 5a W,n148 9 2527
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IMAGE CONSTRUCTION

CMAP

CMAP creates images of the data points via subroutine calls to

Pallet and stores these images in a drum file. The contents of this

file

is properly formatted for display.

Instructions

To execute CMAP:

Data:

User:

@ make logical unit assignments
AS 0195 mount tape WRG016
AS 0685 input tape on drive 85
AS 0510 Carousel terminal
® load COREDP
RW DE
BI DCOO
LO DE

® load WRGO16 from tape drive 95; enter these commands from
Carousel (COREDP responses not given)

ST DCOO

Lo

(1)}

0080, FFFE
® load CMAP

RW 60

LO 60
@® start execution

ST 2E00
Input

projected data,format as given in Appendix A, Table III

the user will be asked to supply an eight character name for
the image and a two digit integer specifying the minimum rank
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(1.e., bandwidth supplied by DETAIL) which points must have

in order to be retained in the map.

Qutput
Data: drum file containing an image of the data points of rank
greater than or equal to that specified by the user.

Sample Run
ST 2E00

ENTER NAME
MAPTHREE

ENTER DETAIL LEVEL(NN)
11
sSTCP

EOJ
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CONTENT EVALUATION

ENDPT

ENDPT provides a list of the chains in the map data base and the
x- and y- coordinates of the first and last points in each chain.

Instructions
To execute ENDPT:
make logical unit assignments
As 0685 input tape on device 85
As 0313 printer
load ENDPT from loader
LG 2E00
LO 61 ENDPT
END
start execution
ST 5000

Input
Data: projected data base, format as given in Appendix A, Table III

Output
Printer:For each chain the coordinates of the first and last points
are listed as well as the WDBI line segment number and an in-

teger indicating the source of the chain (i.e., coastline,

boundary)
Sample Run
oLn 10 SNURCE  nALGIN SFN,  TATaL SFO, STARY YSTARY XEND YEND
Jeni370 2 L] L] a, 1094 n,3062 2279 n,2¢27
Jnnaang L4 14 14 a,0248 #,1034 LML “,1033
Innaian 2 16 16 ", Na84 n,N261 n,0980 w2
3apagen ? 18 1 ", ane -n, 0230 8,0300 -n, 0286
Jana2en 2 2r 20 -n, 0263 n,0110 -, F106 a,n 00
Jnna24n 2 24 24 -t 02114 n,n208 on, 0213 . ANQ
Jrnaa2e 2 29 29 ", 2217 ",0314 e, 2200 w181
RLIZLLL ? 33 33 4,1343 =8,n286 r,2010 -, 271
INR4A490 2 36 " n,2326 nR138 e, 2780 n,A206
LTI 2 37 k14 n,2700 o ,N4ON 09,2494 -A,n%0%8
RLTTLLT) ? 19 h L) n,2780 -u,n02n f,2699 -h, 0088
INRe9P0 2 43 a3 w,2383 -, 1137 n, 2027 en 1830
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PRINTM

PRINTM prints a crude map from the points in the data base. Due
to the low resolution of the printer the map produced by PRINTM is of
limited use. It does provide a check on the extension of regions
mapped with the data, and most major problems with “ai» hase (e.g.,
missing chains) will be made obvious.

Instructions
To execute PRINTM:

@® make logical unit assignments
AS 0685 input tapes on device 85
AS 0313 printer
AS 0510 Carousel terminal
® load PRINTM from loader
LG 2E00
LO 61 PRINTM
END
@ start execution
ST 5000

Input

Data: projected data, format as given in Appendix A, Table III

User: The user is asked for a two digit integer which specifies the

minimum rank of points to be printed.

Output
Printer:The output from PRINTM is a 60 x 100 matrix map of the data

base. The horizontal and vertical extensions of the map are
reflected in the rows and columns of the matrix. An element
of the matrix contains an X if the coordinates of any point
in the data base are within the range of that particular cell.

Otherwise the element contains a blank.
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Carousel:At the conclusion of the run a PAUSE is encountered. The
user may change input tapes and continue the run by typing CO,
and produce the map with an overlay at the same level of detail.
For example, if coastline and boundary data were on separate
tapes, PRINTM could produce a map of the coastlines first and
then coastlines with a boundary overlay. The coastlines would
be identified by the character 'X', and boundaries by the char-

acter 'O,

Sample Run

ST 5000
g:TER DETAIL LEVEL(NN)
PAUSE 99
PAUSE
RW 6
ST 5000
ENTER DETAIL LEVEL(WM)

02
PAUSE 99
PAUSE P
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AAAANAN AAAAAAN XXX Xy X
¥OXAXX NXAANX AXNAN X AAN X
X xNXAX XAXAAA X
X xX ANX X
X XXxX ) I xx X
X XX ¥X xX X X X
XX x xx X
0 X
xx XX x X
X X XX xx
xx AAAX X xX X
Xy XX X xx xx x
xxx X xx b § 1 4 4
X xx X XXX XXXXRXXXX X
AX XAXAN X XX XXX X
X xXAX X xx XX xx AXAXA
X X XY xXux X X xAx xXX
XXXXYX X X xx X XXX xx 1 4 Xx xx
X AX X AXXAX XXX L B 4
AAX X X xx x X ) §
ANAAANAN XX X ¥ X 4 X
XX AANAAAXNY X X XXXXXX XX X XXX
Xy XXX AXXNY X X XX XAANNNN X U XXX X XX
X Xy xx X XXXXXX XX X
AAXX X ax X xx AXXRANANNAA NN xx
XAx AXX ¥ XYy ¥ XX YXXRXX XX 4
XXy XAXX XXX XX X X x XX
XXX X XX Xxx xx X
XX ¥x XAXXN XX XX XX X
XX X X XX X xxx x X AXAXX X WX X¥X
xx o X AAY AAXNAX
X Xy Y XXX Xx Xx X X X X
Y X x X X X Xy XY X wx X
xx xX xx x Xx
XAy AN wAY wX AN X X
xx ey ax X Xux xxX X
4 o X xx X X xx X
xx x XXX XMy X WXXXX
xAX x X XX xx XX wXXXX
X X X xx xXx XXX
X XY XX X xx | X AXXAXN xx
x xx Yy ¥ XX | B X X %
xx Xy xx XX X XX XX X X
X X X x X X X L §
x 4 xx x xx X OAXXX X x¥  Xxx
Yy X xXx X X x x | X
X xAX XX b X
X XX X X X oy XX
X | XX xx
X ¥ LI XX X X
xx Y XX mw x xxx
x X X X XYY AX X X XAX xxx
X ¥ Xy x X x X xx xx
¥ ¥ X X
11 X X
xx xx x X X

Figure 10. Sample Output: Detail Level 4
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XXXAX
ANAX
XX
xx

X

 §
xxx
X X xx
XXAANX
xx

xx

x

xx
X

xx
XX
XX

X

X X
X

X
X
xx
xx X
XXX X X
X xx
xxx




AXAN XX 1 4
xexxx XXNN% X xx X
AAAAANRN AAAANAN NNX XXX NAAAX X
MU0 X X X NAAXA XX NUX X xAAX
AN X oxXxax XANARA  § xx
X xx xxx 4 X nX
| 3 | ukxx xx x xxxx X
Xxxuy wk xx x AAX X ]
X xn xx
xXx . x
AN xx x AXAAXA
XX oA AXX XXX XXX Xaxx
X XXX X X xx X owaxx
b 4 xxx 4 xx xx ANAXAANN
xux X x  § Xyx  xxy
wXUAN xx AN AU MAUAARAAAN AN
i AANANX X 188238384 xx
X XXX X XX XXXAN XAXANX
AAN AN AW nux xXAX ANX xxx
aUAUAAY X X 1 4 ARNANX xx x ANAXX
xx xx X ey axx X ax X
144 Ax Y AX XX x X
AXAAYNNY XX nAY X nx 1 4 xx
AN XAAAAARAY  ANAN X AXAANN AXN X xxx
XY NNM XWAAWAN Y XX NMNAANAA AN AAXANN X ¥ XX
X Y AAAAX AN W AAAAAN XX xx X 1 §
nyux L S b B b 4 1382338883808 00 % X
ANN AAN AA  AAX X xx rxxxxx wx ] x
NN xnux AAAN XX X L 2B 4 xx X
ey % X ¥ux ¥y nx X
® oax 1 4 aAAXN AY 1 4 4 xx xx
AXAAY  XWUAW X AAW ANY NN Y XOXNAAUNN WX AAAX
1) ny X oY XY wAAANY AAAANX x x
A WX WX MAX nAAAN nx | AAX AUAAX X
1 4 4 uy X x ANNAN WAX X xy b4 4
e 1 4 4 AAAX X 4
yux X WAX AANNXY X S
Ay 1 4 4 nAXN ANN XAAAAAN AAAANX
] pAY AN AWM ¥ nux AXAAX
n Yy aoAY AXX x OXAXAX xx x
waxy x X y Y X NXNNX xx
 § XX XX XXy xx xxx X
AAAANY axy Xux ] ax XAANAX ny XY X
Xy y ¥ 12833841 Ay X x e X xxx
n XX ux ey Xy X AN XXX X XXX
xux x X XX XX XA x  wx xXx xy
4 n xx x nXX X AXNAN AAANY  XAXY Xx
1 3 xy x x xux wx X AXAAN xx
w x Xy xry wy 144 X X ANANYX X
AN AAN X X AAX L O 4 | XX X Xy
'y g n AN AAXNN AAAX
X WRY ¥ n x Xxx x
nx ey L B ¢ nxux AY X oxxx
nuxx X ax ¥ AAXY WX X ANANK axx
1 44 X YwAxANYy X n nx
L B B 1 4 xx 4
ey o X xx X X
1 44 1 2 ] xxx XX xx
X
Figure 11. Sample Output: Detail Level 2
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EDITING

JOIN

JOIN connects chains in which artificial endpoints were created
in the digitizing process, and those which have coincident endpoints
(e.g., coastline of neighboring countries) in order to minimize chain
storage overhead. A maximum of 20 chains may be connected in a sin-

gle run.

Instructions
To execute JOIN:

@® make logical unit assignments:
AS 0195 input tape on device 95
AS 0685 output tape on device 85
AS 0212 drum files 2 and 4 for scratch
AS 0412 files
AS 0510 Carousel terminal

® load JOIN from loader
LG 2E00
LO 61 JOIN
END

® rewind drum files
RW 02
RW 04

@ start execution
ST 8000

Input

Data: projected data, format as given in Appendix A, Table III
User: The user must specify the input, output and scratch files.
1f several runs are to be made two drum files and one mag

tape may be used instead of two mag tapes and one drum file
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to speed up the process. In addition the user wili input a
series of four digit integers specifying the chains to be
linked. If the points of a chain are stored in reverse order
to that needed for linkage, input a minus sign as the first
digit of the chain number.

e.8.,

pp92

&

To join line segment @@@l (A + B) and P@@2 (C + B), input:
9901

-902
9909
Output
Data: User-specified chains have been linked. The new linked chain
assumes the chain number of the first chain in the series.
It is placed at the end of the file. The third
field in the chain ID of a joined chain will contain
a four (see Appendix A, Table III). The first two fields of
the chain ID, whi¢h hold the WDBI line segment number
of the chain, contain zeroes because a chain produced by JOIN
may be composed of points from several WDBI line segments.
Sample Run
ST 8000
LUNTER IWPUT DEVICE NUMBER(iii)
04
LAYTLR OUTPUT DEVICE WUMBER(HN)
06
LHTER SCRATCH wLVICLE WUHMBLUK(IN)
02
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LHTLR CiHAINS 7O B LINKED (INNN)
NEGATIVE WUMBCOR FOR OPPOSI'TE ORDER
ENTER ZLRU AS END OF CHAINS TO BE LINKED
JULL CHAIXN TO EXIT

11

-23

161
0000
o FOP

EOJ
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EDITDB

EDITDB functions as a point editor. With it the coordinates and/
or rank of a point can be changed. Points can be added to or deleted

from a chain.

Instructions
To execute EDITDB:
make logical unit assignments
As 0195 input tape on device 95
AS 0685 output tape on device 85
AS 0412 scratch file is drum file 4
AS 0510 Carousel terminal
load EDITDB from loader
LG 2E00
LO 61 EDITDB
END
rewind scratch file
RW 4
start execution
ST 5000

Input
Data: projected data, format as specified in Appendix A, Table III

User: The user must specify the input, output and scratch files
and a series of four digit integers specifying chains to
which edited points belong. Editing is performed on a chain
by chain basis. Any number of points may be edited in a
single chain. For each point in a chain the user specifies
® the position of the point in its chain (Note: Position of
the point must reflect previous deletions and additions
to the chain. If a point is deleted, positions of follow-
ing points are decreased by omne; simularly if a point is
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added, positions of following points are increased by one;
© an integer code for the type of editing to be performed;

@® the new geographic coordinates and/or rank as appropriate.

Output

Data: User-specified points are edited and the chains to which they
belong are written following the last chain in the data base.

Sample Run

r S40¢
FRUFIC LWPUY DEVIUCFP QULMLER(4W)
6
cNTER QUPPYT DFJICY LHUUBFR{JJ)
FarTrr sCRAMCH DU'ViCH JUMBFR(N)
v4
FRPTER CdAlas ) BF FRITPD (JWIN)
FulhEr L'k AS 'w UF CHAINS "0 BFS EDITED
COVZ
cu3l
SO0

LT COUF

1=Cridiul CUORDLAATES

2= AANGF DHFPTALL ZovreL

R SR T

d=A 0D 2O[NT

=DELEYE PQLAY

CilA s JULBFR 2

FuTlE POSITIU. wrf POILT 7O L ELDIMED (Ndid)
250

LO50TL00 WUAbER = 150 FWW'FR "ASK LWUMABFR (J)
2

PATFR OFTALL ZFYFPL (W)

0l

FUKYDPRR FDLMLWG 1Jd 3AME ClaLa? .

Fadv'err 1=4¢¥3, D=n0
)

FOTEFR POS TP LON OF 20INT VO BEY FDITEFO (W)

151

COSLV IO WUGBPR = 1951 PUTER ASK JUWIBFR (W)
2

EWrPPR DECALY. LEYFL (4d)

ol
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FURTHER FDITING IdJd SArr CHAIN?
FUTFR 1=YFS, 2=l0
0

CHAIN WULBER = 2]
FNTFR POSITION OF
674

2OSITION NUMBER = 674 PNTF& TASK SUMBFR (NH)
5

FURTIIFR EDITING I~ SAIIF CHAIWN?

FATFR 1=YFS, 0=NO

0
STOP

FOJ

POINT TO BF FDITFD(NNU)
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MERGE

MERGE combines two data tapes which were created independently

by the projection routine, SUBSET, (e.g., coastline and boundary
data).

Instructions
To execute MERGE:

® make logical unit assignments

AS 0195 output tape on drive 95
AS 0685 input tape on drive 85
AS 0510

Carousel terminal
® load MERGE from loader

LG 2E00

LO 61 MERGE

END

® start execution
ST 5000

Input
Data: projected data, format as specified in Appendix A, Table III

User: The user specifies the logical units for input and output.
The output tape is initially blank. The input tapes are
copied to the output tape one after the other; successive
input tapes are mounted on tape drive 85, and the logical
unit number is re-entered. The user can merge any number of

tapes using this procedure.

Output
Data: The merged tape has the same format as the individual input
tapes (see Appendix A, Table III). However, the sixth field

of the chain ID contains the cumulative chain number. For
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example, if the boundary tape was copied after the coastline
tape, the new chain number of the first boundary chain would
be 1 + (the number of coastline chaing). On the input bound-
ary tape this field for the first chain would contain a one.

Sample Run

3T 5000

ENTLR IWPUT DEVICE NUMBER(WN)

06

LNTER OUTPUT DEVICE WUMBER(HN)

01

ENTER INPUT DEVICE WUMBER(WN) = IF FINISHED ECWTER 00

00
TOTAL NUMBER OF CHAIWNS 172

£E0OJ
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e o

SECTION IV

PROGRAMMER 'S GUIDE

INTRODUCTION

Additional documentation is provided here on each of the routines
for which operating instructions are given in Section III. The
function of each routine and a description of the procedure implemented
to perform that function are stated. This is followed by a list of
the common blocks used and subroutines called by the program. A
high-level flow chart, program listing and load module map complete
the documentation. Similarly for each subroutine called by the
main program, the function, procedure description, common block and
subroutine list and program listing are given.
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BOX

Pugzose

BOX creates a chain of points which form a rectangular outline

for a map.

Procedure Description

The routine copies all of the data to the output tape until the
end-of-data mark is encountered.lo The data is read into core and
written to tape in 6400-byte blocks. In core it is examined four
words at a time for the end of the data. The variable IHEAD
identifies the section of a chain being examined(i.e., header, set
of coordinates or end of chain - see Appendix A, Table III). When
the end of the data has been reached the five point box chain is
placed in the buffer and written to tape. A record is kept of the
minimum and maximum x- any y- coordinates while the data points
are being copied to the output file so that these may be used as

the box coordinates should the user so specify.

Common Blocks

None

Subroutines

None

" The end of the data is signalled by two end-of-chain marks. An

end-of-chain is a four word entry consisting of a floating point
1000.0 followed by three blanks.
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< START ’
GET BOX
COORDINATES

READ 6400
BYTE BLOCK

BEGINNING OR
- END OF CHAIN
CHECK CURRENT
O— _ waxmin | ENTRY TYPE
COORDINATES TEST

END OF DATA
ADD BOX
CHAIN
END

Figure 12 BOX FLOWCHART
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12

11

13
1n

2m
102

DIMENSINN BUFF(1600),
DIMENSINN A(7),B(2)Y
EQUIVALENCE (TRUFF(1)
YMINS{O@,

YMAXR={®

YMINSIQ,

YMAXB=1O,

THEADS

ISEQs}

WRITE(5,999)
READ(5,998) A(1),R(1)
READ(H,99R) A(2),R(2)
A(Y)eA(2)

A(Y)e3(2)

A(2)sAC(Y)

AfA)sA(DY

R(A)sR(1)

ACS)sA(Y)

R(%)sR(1)

L(A)S10PA,

R(A)®1AQR,

A(7)et 200,

BHe7)s)0en,

wkTTF (5,9R9)
REAT(H,9RRY TN
wWRITF(5,987)
PEANCH,9RR) TNIIT
WRTITF(5,002)
REAP(S,9RRY INIFV
READCTNY RUFF

PO 12 Tal,1A0A,A
TFCIHEAD B Q,®) N T0
IF(IREAN,FA,2) 6N TO
TFCRUEFCT) FO1000,)
1HFANS?

O TH {0
ISFAsTSENS
THEANSW

[>Tl Ha T Nl
XaRUFT (1)
YaRilbE(Te1)
TFEX PR 1P00,)
TFOX LT XMTA)
TE(Y, L T, y™rm)y
TFeY Y XrAax)
TFeY, AT ymax)
N 1IN 1n
THFADZY
(a9 & Y11 ;
WRYTF(TNITY) RUBF
6O 1N 9
TRCCArtY 1N A1)
| =9

TA 41 (7)Y

6o 19
YMTngX
YMTINEY
XMAX X
YMAXSY

IAUFF(IARR)

BUFF (1))

11
12
GO TN 201

13

AN IRIY) FN REEYYY GE
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IBUFF (1¢9)s?
IBUFF r1¢2)8}
TRUFF(1+43)s0
{aled
TF(I.LT,1508) GO TN 102
WRITE(IOUTY RUFF
Isy
102 IBUFF(I)sy
TRIIFF(Y+1)818EN
Ie]ed
1FCT,GT,.1%98) (O TN 1A3
101 PO 110 Js1,1600,4
RUFF(JYmACL)
RIUFFrJ+1)eR(L)
RUFF(J+2)en, 02
1BUFT (Je3)sINLFYV
| =f ¢4
IFCL,GT,7) GN YD 229
110 COANTINUE
103 WRITECINITY BUFF
Tsg
GO TO 109
200 WRYTF(I0''TY RUFF
WRITE(3,901) TSEN,XMIN,XMAX,YMTIN,YMAYX
sTop
472 A(t)mYMIN
A(2)sYMpY
A(3)sXMAX
ACAYaxXMEIN
A(SH)sxMIN
Rfy1)syMIm
R(2)3YMIN
R(3)sYMay
RIAYSYMAY
A(H)sYMIN
GO TN (AR
9131 FNRMAT(IX,17HNIIMRER NF CHAINSE,14,/,
I, IHY MINIMUM 2,FB,4,/,
I IHY MAXTMUM =,FB,4,/,
I, {{HY MTHIMIM apFB 4,7/,
I, {IHY MAXTIMIM apFR, 4)
982 FORMAT(26WINTER NEVICE LFVFL FOR AOY)
987 FORMAT(IAHFMTER NUTPIIT NFVICE NUMARFR(NN)Y)
988 FNRMAY(12)
989 FNRAMAT(2QHENTER TNPUT NFVICE NIMACR(NNY)
999 FNARYAY(3IAW ENTFR 2 RAX CANRNINATES 2F%,37)
097 FNRMAT(SIN IF CNNRNINATES ARE FNIAL THFEN MIN R MAX WILL RF USEND)
A9R FNRIAT(2FS,3)

1
1
1
1

EMD
(Y RIS
F RUFF /9
f JTRUFF " )QF
f A 210¢€
rn PALL Y )
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> TN

> -

U IR el i

-

LB 43 2106
XMAY 22nE
YMIN 20F A
YMAY 27€¢
1HEAD 20¢ 2
1SFR 2AFA
999 W72R
el Hapn
99R 17R¢
989 w2
Q9RR ANF A
™ 2142
987 nAN2
1oy 210A
9R2 AAAF
INDLEV  21uA
¢ "1 F8
o) “ane
1 a4
1 210F
11 AQRA
12 A26R
20 AYKA
¥ 2114
Y 24 F
13 2390
Al URAF
tna NRVY ]
I 2422
1042 “ADF
143 2520
1011 REVA
1" neyA
J 2132
200 N85
QM AARDA
3 APWPNA
0997 (750
VY AN
PUNMRRAMS
J13F e 721\F
B2RA 3 A2IRA
INTRY=POTNTSE
713 o) 722a
L L) 5 ADH A

([ (YMVN g NI XSy
AL J

Jhat 3 28 |
“pee

| Bl

IR

1
MI S

724C L,V 72%A 01
CREL
7250 Vv ALY LD
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SUBSET
Purpose

SUBSET performs three steps in the map generation process;

subsetting, projecting and reformatting WDBI data.

Procedure Description

Each data point in WDBI is first subjected to a gross test on its
latitude and longitude. The geographic (lat., long.) coordinates for
this test are input by the user. Only those points inside the
specified range are projected. Once a point has been projected, its
Cartesian coordinates are tested to determine whether or not the
point falls inside the rectangle. If it does, its coordinates are
written on tape. If a rectangular boundary is crossed in drawing
a line from the point previously examined to the point currently
being processed, the coordinates of the intersection of this line
and the boundary are determined and written on tape. Whenever
a line segment extends beyond the Cartesian coordinate range of
the display the segment is truncated and an end-of-chain is written
on tape. The end-of-chain marker is also written after the last
point of a line segment inside the Cartesian coordinate range has

been processed.

Common Blocks

Block Name Contents Description of Contents
/BLK1/ XYPTS (1600) output buffer
/BLK2/ WLAT, BLAT, WLONG,

ELONG geographic coordinate range
/BLK3/ XMIN, XMAX, YMIN,

YMAX Cartesian coordinate range
/BLK4&4/ USTDP, RUSTDP,

CTRLME, RGLOBE, PI,

PI1, CONST. constants for projection
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/BLKS /

Subroutines

IRITE flag signalling that an
end-of-chain has just been
written in output buffer

PROJEC: Projection of point from the globe into the plane via

a secant cone.

CALL PROJEC (RLAT, RLONG, X, Y)

RLAT:
RLONG:
X:

Y:

latitude of point in radians
longitude of point in radians
projected x~coordinate, returned by routine

projected y~coordinate, returned by routine

TEST1: tests the geographic coordinates of a point.
CALL TEST1 (PREVPT, PRESPT, RLAT, RLONG)

PREVPT:

PRESPT:

RLAT:
RLONG:

flag signalling location of last point processed
with respect to geographic coordinate range,
returned by routine

flag signalling location of point currently being
processed with respect to geographic coordinate
range, returned by routine

latitude of point in radians

longitude of point in radianms

TEST2: tests x and y coordinates of projected point.
CALL TEST2 (OLDFL, NEWFL, X, Y, BOUNDX, BOUNDY)

OLDFL:

NEWFL:

flag signalling location of last point processed
with respect to Cartesian coordinate range,
returned by routine

flag signalling location of point currently being
processed with respect to Cartesian coordinate

range, returned by routine
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X: x—coordinate
Y: y-coordinate
BOUNDX: x-coordinate of boundary point if one has been
generated by the routine
BOUNDY: y-coordinate of boundary point if one has been

generated by the routine

SAVELS: writes chain identification header in output buffer.
CALL SAVELS (LSN1, LSN2, SOURCE, NSUM, POINT)
LEN1: first three digits of WDB1l line segment number
LSN2: 1last four digits of WDB1l line segment number
SOURCE: integer specifying the type of data in the chain8
NSUM: new chain number

POINT: pointer in XYPTS, the output buffer

SAVEXY: writes x- and y- coordinates of a point in output buffer.
CALL SAVEXY (X, Y, POINT) or CALL SAVEXY (BOUNDX, BOUNDY, PNINT)
X: x-coordinate of a projected WDBl data point
Y: y-coordinate of a projected WDBl data point
BOUNDX: x-coordinate of a generated boundary point
BOUNDY: y-coordinate of a generated boundary point
POINT: pointer in XYPTS, the output buffer

SAVEND: writes end-of-chain in output buffer
CALL SAVEND (DUMMYX, POINT)
DUMMYX: end-of-chain mark = 1000.0
POINT: pointer in XYPTS, the output buffer
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( START )

GET
DATA
POINT

YES END OF
DATA

END

PROJECT
POINT

TEST x-y,
COORDINATES
GENERATE BOUNDARY
POINTS IF NECESSARY

WRITE

Xy
COORDINATES

Figure (3 SUBSET FLOWCHART
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DIMENSION ALOCK(160¥),IBLOCK(160R), IXYPTYS(1600)
COMMNN/BLK Y /XYPTS(1600) /BLK2/ULAT,BLAT,WLONG,ELONG
COMMON /RLKI/XMIN,XMAX,YMIN,YMAX
COMMON /RLK4/USTDP,RUSTNP,CTRLME,RGLOBr,PI,PI1,CONST
COMMON /BLKS/IRITE
CQUIVALENCE (BLOCK(1),1BLOCK(1))
EQUIVALENCE (XYPTYS(1),IXYPTS(1))
INTEGER CHAIN,GRYST/NEWFL,OLDFL,POINT,PRFSPY,PRFVPY
INTEGER TOTCHA,TOTSUM,SUMIN
INTEGER SNURCE
REAL LARGLA,LARGLD
["TTE =R
[BERNE 17
| SN2mp
BOUNDX®@,
BOUNDYsR,
LSINSY
1.SOUT=Q
TOTSUMEQ
TOTCHASQ
PUMMYXsaan,
NSIIMB Y
POINTEY
PI1=s3,14159
PIl{sPI/iAnD,
UsSTDPe57,0a@
RSTDPsdy 00
RGLOBREsY,
CYRLME®7 47 :
CTRLMERCTRIME#P] Y
RUSTDP®? ,«PIeRGLABE* ((LISTNP=RSTNPY/36A,) e ((COSCUSTNP4PIY 1))/
C(COS(RSTNPePI1)=cNS(USTDPePT1)))
CNTRLPu(IISTDPeRSTNP) /2,
CONSTaR(STNP42 , «PIeRGLNBF & (LISTNP=CNTRLP)/360R,
C
C READ FROM CARNS = # NF BLOCKS TN ARF SKIPPED, # OF BLOCKS TN RE READ,
CLAT=LONG RANGE (PFGRFES)r XY RANGE
(o
REAN(1,5AM) SOIRCE
READCL,400) N,M
READCY1,410) ULAY,RLAT, WL ONG,ELONG
READ (1,42M) XMIN,XMAX,YMIN,YMAY
WRITE (3,530)N
WRITE(3,535) M
WRITF (3,542) ULAT,BLAY,WLONG,ELONG
WRITE (3,550) XMIN,XMAX,YMIN,YMAY
ULATSULATSPTT
BLATSRLATePI
WLNNGsW| ANGePT Y
ELONGSELONGePT Y
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C

C SKIP N BLNCKS

c

25
26

c

C PROCENURF FNR FIRST POINY IN LINE SFGMENTY

€
75
c

IF(N,FQ,A) GO TO 26

NnO 25 Isy,N

PFAD (6) BLNOCK

CONTINUE

DO 250 Miaey,M

READ(B) BLNCK

DN 23¥ 1=1,1597,4

Keglel

Jsle2

Ls1+3

RLAT=sR(.OCK(J)

RLONGsBLNCK (L)
IF(LSNS NE, IBLOCK(I)) GO TO 75
!F(LSN2.F0.!RLOCK(K)) GO YO 125

IF(LSNL,EQ,A) GO TN 100

C CIVE SEGMENT SIIMMARY FNR PREVIOUS LINE SEGMENY

C

100

IFCINRIT,EQR,B) LSOUTELSOUT+Y
TFCINBIT,EQ,1) LSINS_LSINS{
TNTSUMBTATSUMSSUIMEIN
IFCINBITC,EQ,A) CHAINSCHAIN=1
TOTCHASTNTCHASCHAIN
WRITE(3,43) GRTSY

WRITE (3,44M) CHAIN

WRITE (3,457) SUMIN
SMALLA®SSMALLA/PIY
LARGLASLARGLA/PIY
SMALLOSSMALLO/PTY
LARGLO®LARGLO/PI
WRTITEC3,567) SMALLA/LARGLA
WRITE (3,57A) SMALLO,LARGLO »
IF(CIRITE,EN,D) ,ANDG (NSUM,GY, AY) CaLl
LSNi1eIBLNCK(T) °
LSN2eIBLOCK(K)
SMALLA®RLOCK(J)
LARGLA®SBLNOCK(J)
SMALL OsAL NCK (L)
LARGLOSRL NCK (L)

INRITCEP

INRIT=0

GRTYST=R

CHAINE]

SiMINS?

PRFSPTe2

PREVPTSE?

NFWF| 8?2

NLNFL=?2
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WRITE(3,46M) LSN1,(3N2
CALL YESTI(PREVPY,PRESPT,RLAT,RLONG)
CALL PROJEC (RLAT,RLONG,X,Y)
CALL TEST2 (OLDFL,NEWFL,X,Y,RB0UNDX,BOUNDY)
IF(NEWFL ,EN,@) GN YO 225
INAITYef
INRITCsy
NSUMBNSUMS
CALL SAVELS(LSNI,LSN2,SOURCE,NSUM,PNINT)
CALL SAVEXY(X,Y,POINTY)
StiMINSSUMTING
6N 1N 229
c
C PRNCFNIIRE FOR REMAINING POINTS NF LINE SFGMENT
c
125 CALL TESTY (PRFVPT,PRESPT,RLAT,RLONG)
IF (PRESPT,.EQ,PREVPTY GN TN 15¢
GRYSTaGRTST+1
WRITE(3,485) RLAT,RLONG
152 1F(PRESPT E0,P8) 6O Tn 228
CALL PROJFC (RLATY,RLONG,X,Y)
CALL TEST2(OLDFL,NEWFL,X,Y,RANUNDX,ROUNDY)
IF(NEWFL ,EQR,A) GN YO 29
IF (0LDFL,EQ,1Y 6O TO 175
C
€ PRESENT POINT IN, PREVIOUS PNINT nIIT (ENTERING)
(5

NSIMBNSIIN |
CALL SAVELSC(LSN]1,L8N2,8N1IRCE,NSUM,POINT)
CALLSAVEXY (BROUNDYX,BOUNDY,POTNT)
SUMINESUIMTINGY
WRITE(3,d470) BOUNDX»BOUNDY,X,Y

¢

C* PRESENT POINT IN

r

175 CALL SAVEXY (X,Y,POINT)

INBITe]
INBITCey
SUMINuSIIMINGY
GO 10 225
(o
. PRESENT POINTY NnUTY
o
20R IF(OLDFL,EN,@) GO TO 225
C

C PRESFNT PNINY nUIT, PREVIOUS PNINT IN (LEAVING)
C
CALL SAVEXY(ROUNDX,BOUNNY,POTNT)
SUMINSSUMTINGY
CALL SAVEND(DUMMYX,POINT)
CHAINSCHATNGY
INRIT(BO
WRYTE (3,4RA) AOIINNK,dNLINDY, X, Y
2?25 | ARGLASAMAXY (L ARGLAPBLACK(J))
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© ENA

B
24
rEnND
CGTVE
C

r
CWRITY
C

489
410
420
43@
440
abe
469
479

489
485

499
500

SMALLASAMING (SMALLAPBLOCK(J))
LARGLOSAMAX I (LARGLND,BLOCK (L))
SMALLOSAMING (SMALLN,BLOCK (L))

NF TESTING FOR THAT POINY

CONTINUE
rFOMTTMUF

NF TESTING « ALL POINTS
FINAL SFGMENT SUMMARY

CALL SAVEND(DUMMYX,POINT)
CALL SAVEND(DUMMYX,PNINT)
WRITEC4) XYPTS

IF CINBIY,FQ.@) LSNUTSLSNUT+Y
IF (INBIY FQ,1) LSINsLSIN |
TOTSUMSTOTSUMSSUMIN

TIFCINBITC FQ.A) CHAINSCHAINe{
TOYCHASTOTCHA4CHAIN
WRITE(3,430) GRTSY

WRITE (3,440) CHAIN
WRITF(3,45m) SUMIN

F FINAL SIIMMARY

WRITE (3,49m) LSIN

WRITE(3,5am) LSOUTY

WRITF(3,51@4) TNATSUM

WRITE(3,52) TOTCHA

FORMAT (213)

FORMAT(4F6,2)

FORMAT(4FR,5)

FORMAT(//747H TOTAL NUMBFR OF CRNSSINGS OF LAT=|.ONG BOUNDS ,13)
FORMAT (29K NUMRER NF GFNFRATFD CWAINS 8,13)

FORMAT(36H NUMRER NF PNINTS INSIDE RECYANGLE =,13)

FORMAY(///22H LINE SEGMENTY NUMRER ®,13,14) ;
FORMAT(/22H ENTERING RECTANGLE AT,F8,5,3X,F8,5,6M FROM ,F8,5,3X,
cF8,5)

FORMAT(/22H LEAVING RECTANGLE AT ,F8,5,3X,F8.5,6H FROM ,F8,.5,3X,
CFR,%)

FORMAT(/3{H CRONSSING LAT=LNANG BOUNDARY AT ,2(20,8)

FORMAT(///14H FINAL SUMMARY,/25H TOTAL LS INSIDE AT ALL = ,14)
FORMAT(/47H TYOTAL LS PROCESSED BUT TOTALLY OUYSIDE RECT, e,14)
FORMAT (/29 TYOTAL NUMBFR OF INSIDE PTS s,15)

FORMATC /354 TOTAL NUMBER OF GENERATED CHAINS s,14)

FORMAT (274 NUMRER NnF BLNCKXS SKIPPFD =,13)

FORMAT(/3AH NUMBER OF RLNCKS TO AF READ s,T13}

FORMAT (/11K LAY RANGE ,F6,2,4H TO ,F6,2,134 LONG RANGE ,F6,2,4H
CTO ,Fhe?)

FORMAT(/12H X RANGF IS ,FB, 5,44 TN ,FB,5,12H Y RANGE 1S ,FA,5,4M
CTN LFR.%)

FORMAT(13IM LAT RANGE IS,FA_ 3,44 YO ,FB8,))

FARMAT(1d4H LONG RANGE T1S,F9,3,4H TN ,F9.,3)
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ALKY
XYPTS
IXyPTS
ALK2
LAY
OLAY
WLONG
ELONG
BLK3
XMIN
XMAX
YMIN
YMAX
RLK4
usSTpP
RUSTDP
CTRLME
RGLOBE
Pl

Pl
CONST
BLKS
TRITE
U
ALNCK
18LOCK
CHAIN
GRTST
NEWFL
OLDFL
POINT
PRESPY
PREVPTY
TOTCHA
TO0TSIIM
SUMIN
SOURCE
I.ARGL A
LARGI N
LSNY
I.8N2
BOUINAYX
BOUINDY
LSIN
LSour
DUMMY X
NSUM
BST0P
(.08
CLNTRLP
580

o1

FORMAT(IY)
END

1990
4ouva
0000
0010
AANG
ARA4
20©8
aAucC
0010
Paue
nEuUa
(LIL)
aRuC
aayC
AAUY
nend
aAne
AruC
nALa
an14
na18
neva
pane
aAua
AEVA
AFnA
2704
2748
274C
2710
2714
2718
271C
2722
2724
2728
?272C
27380
2734
27 3¢
2740
2744
274C
27509
2754
275A
2740
2774
ARN0
27¢CA4
“nhF A
ARAM
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ane

410
420
530
535
540
550

26

25

!

o)

250

My

23n

K

J

i

RLAY
RLONG
75

125
1ne
INRTT
INRITC
A3p
440
45
SMALLLA
SMALLD
560
570
SAVEND
A60
TESTY
PROJEC
X

Y
TEST2
22%
SAVELS
SAVEXY
150
485
200
175
a’e
ABQ
AMAYY
AMINY
LSINY
490
500

“AS8
27ce
e7cc
AAR2
AASE
acca
ACEC
ani8
anen
B31A
Y2FE
270@
aeve
ha8F2
2704
WREA
2708
27nC
27¢cA
27¢€C
27F%
Aa3cc
ARA2
n536
27F A
27F8B
AAT A
AARB
AAF2
27FC
28u@
AGAB
awnpe
Hwena
WR12
ey
noane
28014
rL UL
NApua
YR58
Nnono
wewa
a6F 2
aBC2
aznc
n7RQA
AR SA
ARJFE
AAun
nope
2R01C
WAF 2
Ac2C
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A 818  BC6A
A 528  0Co4
L oV oeee

PROGRAMS :
8152 @J
83B2 .MES
9498 CoOsS
959A AMOD
9662 $3
973E .RARG
97A2

ENTRY=-POINTS:
7834 TESTI
7E96 SAVEND
8232 .P
843C .U
94BC SIN
95C8 AINT
9694 .cCoOMP
9770 $8

COMIMON-BLOCKS :

E68E BLK1
FFCA BLKS

UNDEFINED:
NONE
LOADER

XOouT
LOADER
“A 0400

8232
8430
94BC
95C8
9694
9770

78FE
TFA4
82BA
8462
9576
963A
96BA
979A

FF3E

.P
.U
SIN
AINT
. COMP
$8

TEST2
B UMP
e}
'
AMIN1

«RRARG
.5
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82BA
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9576
96 3A
96BA
979A

7BD4
8012
836A
846C
9588
964C
96FC
979E

FF9E

-Q

.V
AMINI
.2

« RRARG
.5

SAVEXY
PROJEC
.0

eI
AMAX1
$1

$6

. ZERO

BLK3

836A
846C
9588

© 964C

96FC
979E

7CES8
8152
83B2
9498
959A
9662
973¢L

FFAE

.0
eI
AMAX1
$1
$6
. ZERO

S AVELS
eJ
.MES
CJOSs
AMOD
$3

- RARG
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Subroutine PROJEC

Purpose
PROJEC projects a point on the globe into the plane

Procedure Description

At present the projection in use is a conic projection with two
standard parallels, also referred to as a secant conic (see Figure
14). The cone intersects the globe along two parallels of latitude
which are called standard as they are projected at their proper scale.
Between the standard parallels the scale along the parallels is too
small resulting in a shrinking of the projected region. Beyond
the standard parallels the parallel scale is too large so that
regions may appear stretched in the upper and lower latitudes.

The meridians of longitude are always projected at their true

scale.

The first step in the projection process is to determine the
projected radius of the upper standard parallel (N'Q' in Figure 14).
If r= radius of globe

#° parallel = upper standard parallel

e° parallel - lower standard parallel

Then N'Q' = 2nr (Qigoe) (gg: g - COS 6)

and the distance of an arbitrary point from the apex of the cone is

given by
- !.:j!
N'B' = N'Q' + 2nr ( 360 )

if B' is in latitude a®.

As the meridians of longitude are projected at their true angles
a point in longitudeﬂo (figure 15, point B') will have coordinates
x = N'B' SING' where ' =8° - N'M'C
y = N'B' cos &' :
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STANDARD PARALLELS: UPPER : PQ
LOWER = UV

Figure 14 CROSS-SECTION OF GLOBE PROJECTED ONTO A SECANT CONE
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The origin of the map can be adjusted by adding constants to
the x- and y- coordinates. In PROJEC a constant set equal to the
distance of the central parallelllfrom the apex is added to the y-
coordinate. Thus, the origin is the intersection of the central

meridian with the central parallel.

Common'Blocks

Block Name Contents of Block Description of Contents
/BLK4/ USTDP upper standard parallel

RUSTDP radius of upper standard

parallel

CTRLME central meridian

RGLOBE radius of globe

PI 3.14159

PI1 3.14159/180

CONST radius of central narallel

In order to insure a maximum scale error of less than or equal

to 12 along the parallels between the parallels 40°N and 60°N the

following constants are set in the main routine:

upper standard parallel = 57°N

lower standard parallel = 41°N
in addition

RGLOBE = 1.0

CTRLME = 7.47°E

Subroutines

None

11
The central parallel is the mid-parallel from the two standard

parallels.
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SUBROUTINE PROJEC (RLAT,RLONG,XCRDNTY,YCRONT)
C
C THIS SUBROUTINE PROJECTS A POINT AT LATITUDE RLAY (RADIANS), LONGITUDE RLONG
CC(RADIANS) ONTO THE PLANE USING A CONICAL PROJECTION WITH TWO STANDARD PARLLELS
C
CYARIABLE DEFINIYIONS
CUBTDP3 UPPER STANDARD PARALLEL (DEGREES)
CRGLOBEs RADIUS OF GLOBE
CCTYRLMEs CENTRAL MERIDIAN (DEGREES)
CRUSTDP; RADIUS OF PROJECTED UPPER SYANDARD PARALLEL
CPI1s J3,14199/180,
CCONSY: CONSTANTY TO BE ANDDED TO Y CONRDINATE OF PROJECTED POINTY, IT SETS THE
C ORIGIN OF THE GRAPH AT THE INTFRSECTION OF THE CENTRAL MERIODIAN WITW
C THE CENTRAL PARALLEL,
CRPTPROs RADIUS OF PROJECTED POINT IN LATITUDE RLAT
CXCRDNT3 X COORDINATE OF PROJECTED POINY
CYCRONT: Y COORDINATE OF PROJECTYED POINY
[ -
COMMON /BLK‘IUSYDP.“USTOP.CTRL"E,RGLOBF,PI"!1oCONSY
RPTPROGRUSTOP+2,4RGLOBEPI*((USTDP=RLAT/PI1)/360,)
IF(RLONG,LT,CTRLME)Y GO TO 10P@

c
C LONGITUDE OF POINT IS GRFATER THAN OR FQUAL TO CENTRAL MFRIDIAN
c

XCRONTRRPTPRO®SIN(RLONG=CTRLME)
YCRDONT8 = (RPTPRO*CNS(RLONG=CTRLME))+CONSY

GO 10 209
C
C LONGITUDF OF POINY IS LESS TWHAN CENTRAL MERIDIAN
c

100 XCRONTRa(RPTPRO®SINC(CTRLME=RLONG))
YCRONT#a (RPTPRO*COS(CTRLME=RLONG) )¢CONSY
200 CONTINUE
RETURN
END
aLK4 @ai1C
JSTpP @Aue
RUSTOP 9aAu4
CTRLME PQu8
RGLORE ©Q4C
Pl 10
PIy A4
CONST P218
PROJEC 7@24
PROJEC @140
.Q 0N
oF 2040
RLATY 2924
RLONG @92C
XCRDNT @02E
YCRONY 04730
RPTPRO @148
100 aana
3IN anne

VEMMAM MMM o

TR T W e

L CO38 a4
A 200 LAR 1]
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Subroutine TEST1

Purpose

TEST1 makes an initial cut on WDBI based on the geographic
coordinates of the region to be displayed.

Procedure Description

The latitude and longitude of a data point passed as parameters
in the routine are tested agalnst the user-specified min and max
geographic coordinates. A flag is set to signal the location of the
point with respect to the geographic limits. A flag is alsc set
identifying the location of the point previously processed. By
checking the values of these flags upon return to the mainline the
current status of the chain is known. The four possible states are
(1) chain leaves the region, (2) chain (re-) enters the region,

(3) chain remains inside the region, and (4) chain remains outside

the region.

Common Block

Block Name Contents Description of Contents
/BLK2/ ULAT Maximum latitude
BLAT Minimum latitude
WLONG Western longitude limit
ELONG Eastern longitude limit
Subroutines
None
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SUBROUTINE TESTL(PREVPY,PRESPY,RLAT,RLONG)

C THIS SUBROUYINE CHECKS THE LATITUDE AND LONGITUDE OF A POINY AND SETS A
C(PRESPY)u{ IF THE POINY IS INSIDF THF RANGE AND o0 IF THE POINY I8 OUTSID
CRANGE, IT ALSO SETS PREVPTsi IF THE PREVIOUS POINY WAS INSIDE THE RANGE
Ce@ IF IT wWAS OUYSIDE,
C

COMMON/BLK2/ULAT,BLAT, WL ONG,ELONG

INTEGER PREVPT,PRESPY

PREVPTSPRESPY

IFCCRLAT LY, BLAT)Y OR, (RLAT,GT . ULAT)) GO YO 10@

PRESPTe{

IF((RLONG,GE ,WLONG) ¢ AND, (RLONG,LE ,ELONG)) GO YO 200
100 PRESPTep

229 RETURN
END
I BLK2 00102
E ULAY peve
E BLAY 2004
E WLONG @008
F FLONG ©P#C
K TESTY @024
P YESTYL @9BA
I .Q 0oua
B 2pue
F PREVPT @92A
f PRESPT n@a2C
F RLATY nA2E
F RLONG @038
A 100 PQ9E
A 200 AAAA
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Subroutine TEST2

Purpose

This routine tests the x- and y- coordinates of a data point
against the user-specified Cartesian limits of the map. If a chain
leaves or (re-) enters the display region and a boundary point needs

to be created, the coordinates of the point are determined here.

Procedure Description

As happens in TEST1l, the Cartesian coordinates of a data point
are tested against user-specified min and max Cartesian coordinates.
A flag is set to signal the location of the point with respect to
these Cartesian limits. A flag is also set identifying the location

of the point previously processed.

These flags are then examined. If their values are not the
same the chain has either entered or left the desired region and a
boundary point needs to be generated. The algorithm for generating
a boundary point can be broken down into three cases (referring
to Figure 16):
(1) only one coordinate, 2ither X or Y is outside the
range (line segment AB);
(2) both coordinates are outside the range and a vertical
boundary of the region is crossed (line segment CD);
(3) both coordinates are outside the range and a horizontal

boundary of the region is crossed (line segment EF).

In all three cases the first step is to find the slope of the
line connecting the two points (X, Y) and (x! Y'). The slope,
M, is given by:

2 L
X' - X)

Before a point can be generated, we need to kncw which boundary has

been crossed. This is done by testing the Cartesian coordinates of the
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point against those of the rectangular boundaries. If only one &
coordinate is outside its range, (case (1)), we generate the proper

value for the other coordinate by:

(1) when X' is outside its range
X" is the X-value of the crossed horizontal boundary
Y" =Mx" o m+Y

=M X" -X)+Y
¥
(2) when Y' is outside its range

Y" is the Y-value of the crossed vertical boundary
"= (MX+Y" -Y)/M

If both coordinates are outside their respective ranges, Y" is
generated by equation (1). If the generated Y'" is not inside the Y-
range, Y" i% set to the Y-value of the crossed vertical boundary and
X" is generated by equation (2).

In Figure 16 the Y~coordinate of B' would be determined from
the maximum X-value. The Y-coordinate of D" would be determined
from the maximum X~value. This Y-value exceeds the Y-range, so Y
is set to the maximum Y-value. The X~coordinate of D' is thus
determined from the maximum Y. For line segment EF, the Y-coordinate
of F' is determined from the minimum X-value and this value is with-

in the Y-range. The coordinates of F" are not calculated.

Common Blocks

Block Name Contents of Block Description of Contents
/BLK3/ XMIN Minimum X value
XMAX Maximum X value
XMIN Minimum Y value
XMAX Maximum Y value
Subroutines
None
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SUKRODUTINE TEST2(OLOFL ,NEWFL,X,Y,X1,Y1)

COMMON/RLKI/XMIN, XMAX, YMIN, YMAX
INTEGER OLDFL,NEWFL

REAL ™

; OLDFLeNEWFL

CNEW (87

c
IF(NEWFL,GT,1) GO 10 ga@
OLDX2uX2
oLOY2sY2

c

€ TCSY X

€

100 NEWFL®{
X2sX
TFCX,GT  XMAX) X2aXMAX
TFEX,LY XMINY X2axMIN
IF(X2,NE XY NEWFL®Q

c
C JESY ¥
c
Y2sY
IFCY,GT,YMAX) Y2ayMAX
IF(YJLT YMIN) Y2ayMIN
& IF(Y2,NE,Y) NEWFLsA

C IF BOTW PREVINUS AND CURRENT POINTS ARF IN OR OUY

COF IF TME POINT IS PFIRSY OF LS, RETURN

1F(COLDPL ,FO NEWFL) (OR, (OLDFL.GT,1)) GO TO 300
<
COETERMINE BOUNDARY POINT

c
1F(OLOFL,EQ,1) GO TO 200
c 3
C SET X2,Y2 TO VALUES FOR PREVIOUS POINY CAUSE YOU ARE ENTERING RECTANGLE,
X290, 0X2
Y280LDY2
200 IFCOLDX NE,X) GO TO 225
X{sX
YisY2
GO T0 300

22% Me (OLDY=Y)/(OLDXeX)
1F(x2,EQ,x) GO Tn 2%
yYisMa(=0OLDXOX2)4OLNY
Xyex2
TFCCYLoGE YMIN) JANDS LYY LE,YMAX)) GO YO 300

25@ X{a(MeOLDXaOLDYSY2)/M
Yimy2

300 0(.Oxex
OLDYsY
RETURN
END
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P EMEBERMMTMEBTTAATTTR TR PXMMTMe~

BL K3
XMIN
XMAX
YMIN
YMAX
TESTR2
TEST?2

OLDFL
NEWFL

L 81
Yi

1na
oLDx2

oLDY2
v2
3ne
20
oLoX
225
oLDoY
250

A0
1L
noena
1] ]
ArucC
0024
A29A
AAUG
L.
2A2A
an2cC
AN2E
an3e
an32
nA34
@2A2
206C
B2AA
A2AE
A2R2
#286
w2z
@186
@2RE
Arac
a2Cc?2
n2AA
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Subroutine SAVELS

Purpose

SAVELS creates a header for chain identification.

Procedure Description

The header for a chain has length of eight words (see Appendix
A, Table III). Because positions in the output buffer are always
filled in groups of four, the routine can create the first four words
of the ID, increment the pointer and then make a single check in the
current location of the pointer in the buffer. If the buffer is full,
it is dumped to tape and the pointer is reset. The next four words
are filled, the pointer is incremented and tested again. The buffer

is dumped and the pointer reset if necessary.

Common Blocks

Block Name Contents of Block Description of Contents
/BLK1/ XYPTS output buffer
/BLK5/ IRITE signals that an end-of-

chain has just been

written in output buffer

Subroutines

BUMP: copy output buffer to tape, reset pointer
CALL BUMP (IPOINT)
IPOINT: pointer in output buffer, reset by BUMP
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TR M Y YT ™ X Y e Y™ e

R{.K{
XYPTY
IXyYp
ALXS
IRTY
SAVE
SAVF
.0

WP

L.SNY{
L8N2
SOUR
NL SN
IPN]
BUMP

SURROUTINE SAVELSCLSN1,LSN2,SO0URCE,NLSN,IPOINT)

DIMENSION IXYPTS(1600)

COMMON /BLKkY1/ XYPTS(1600)

COMMON /RLKS/IRITE

EQUIVALENCE (XYPTS(1),IXYPTS(1))
INTEGFR SONURCE

IXYPTSCIPOINT)=LSNY
IXYPTSCIPOINT1) s SN2
IXYPTSCIPOINT+2)sSOURCE
IPOINTEIPOINT+4

IFCTIPOINTY,GT,168R) CALL BUMP(IPDINT)
IXYPTSCIPOINT)aNLSN
IXYPTSLIPOINT &1 )sNLSN
IXYPYS(IPNINT+2)s0
IXYPTS(IPOINT+3)s=s

IPOINTRIPNINT+4

IFCTPOINT,GT,1600) CALL RUMP(CIPOINT)
IRITE=Q

RETURN
END
19v3
S wnevo
TS aoue
AAKA
F a0va
1S ¢va24
LS A19A
ARKe
nane
PA2A
an2C
CE Ar2E
wp3e
NT 0R32
APy
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Subroutine SAVEXY

Purpose
SAVEXY copies the Cartesian coordinates of a data point into
the output buffer.

Procedure Description

The routine writes the x- and y- coordinate in the buffer and
updates the pointer into the buffer four words, thus saving 2 words/

data point deviation and rank to be supplied by DETAIL

Common Blocks

Block Name Contents of Block Description of Contents
/BLK1 XYPTS Output buffer
/BLKS/ IRITE Signalling that an end-

of-chain has just been
written in output buffer.
Subroutines

BUMP: copy output buffer to tape, reset pointer
CALL BUMP (IPOINT)
IPOINT: pointer in output buffer, reset by BUMP
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SUBROUTINE SAVEXY(PFIRST,SECOND,IPOINT)
DIMENSION IXYPTS(1600)

COMMON /BLK1/XYPTS(1600)

COMMON /BLXS/IRITE
EQUIVALENCE(XYPTS(1),IXYPTS(1))

ON ENTRY WE ASSUME THAT IPOINT®{,5,9,,,,1897 AND THAT IPOINY POINYS YO T
NEXT AVAILABLE SLOT, MUST INCREMENT IPOINT AFTFR FILLING AND MUSY DUMP
AUFFER IF FULL,

XYPYS(IPOINT)BFIRSTY
XYPTS(IPOINT+1)sSECOND
XYPTS(IPOINT¢2)u@, @
IXYPTSC(IPOINTe3)s0
IPOINTSIPOINT 4
IF(IPOINTY 67,1680) CALL RUMP(IPOINT)
IRITESD
RETURN
END

BLKY 1900

XYPYS Q0U@

IXYPTS @000

BLKS  PPp4

IRITE @0¢e

SAVEXY @@24

SAVEXY QOFfC

.Q CTLT)

oP eave

FIRST @@2A

SECOND ¢@2C

IPOINT AQ2E

BUMP  AAUD
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Subroutine SAVEND

Purpose

SAVEND places an end-of-chain mark in the output buffer.

Program Description

SAVEND copies the end-of-chain mark (1000.0) and updates the

buffer pointer by four words.

Common Blocks

Block Name Contents of Block Description of Contents
/BLK1/ XYPTS Output buffer
/BLK5/ IRITE Signals that an end-of-

chain has just been written

in output buffer
Subroutines

BUMP: copy output buffer to tape, reset pointer
CALL BUMP (IPOINT)
IPOINT: pointer in output buffer, reset by BUMP
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BLK{
XYPY
Ixvye
BLKS
IRIT
SAVE
SAVE
.Q

oP

FIRS
1IP0I
BUMP

SURRNIITINE SAVEND(FIRSY,IPOINT)
DIMENSINN IXYPTS(1609)
COMMON /BLK1/ XYPTS(1604)
COMMON /RLKS/IRITE
FOUIVALENCFC(XYPTS(YL),IXYPTS(1))
XYPTSCIPOINT)=FIRSY
IXYPTS(IPDINT+1) s @
IXYPTSCIPOINT+2)s0
IXYPTSCIPOINT+3)uD
IPOINTSIPOINT 44
IFCIPOINT,GT,1600) CALL RUMP(IPOINT)
IRTTE=]
IRF TURN
END

1900
S ooua
TS ¥PYoe

neuna
E 0pna
ND 2p24
ND QAQF6

apnn

waue
T ©“0e24A
NT @@2C

nAne
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SUBROUTINE BUMP(IPODINT)
COMMON /BLK{/XYPTS(1600)
WRITE(4) XYPTS
IPOINTsY
RETURN
END

BLKY 1900

XYPTS woue

RUMP ¥n24

BUMP nA62

o 2AYa
oP neva
IPOINT ApDA
aJ 2240
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DETAIL
Purpose

DETAIL is a point-ranking mechanism. By assigning a priority
level to each point in the data base the user controls the amount
of data to be displayed by specifying a minimum rank which a point
must have to be retained in the map.

Procedure Description

Assignment of Rank. The projected and reformatted data pro-
duced by SUBSET 1is organized in chains. A chain is defined as a
series of adjacent points forming a coastline or boundary line seg-

ment.

Data points are assigned a rank or detail level on a chain-by-
chain basis. The first step in the process is to assign to the end-
points of the chain the highest rank. A "trend line" is constructed
between these points and the deviation of each data point from the
trend line is computed (see Figure 17 (a)). The point having the
greatest deviation, point C, is assigned a detail level and a new
trend line is constructed between points A and C. The deviations of
all points between these endpoints are determined (see Figure 17 (b)).
Thie time point D is assigned a detail level and another trend line
is constructed to include D. This process continues until all points
between two endpoints have detail levels assigned. When this occurs
new endpoints are chosen such that the first endpoint is the last
successive data point with a detail level already assigned and the
other endpoint is the first ranked data point following the newly
assigned endpoint. For example, in Figure 17 (c), if all points
between A and D had detail level assigned, and if both of the points
between D and C had not been given detail levels, D would remain an
endpoint and C would become one. If the maximum deviation of points
from the trend line is held by more than one point, all points with
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(a)

(v)

(c)

ENDPOINTS A, B HAVE BEEN ASSIGNED THE HIGHEST RANK.
C HAS THE GREATEST DEVIATIAN

o c
bof oood

FIRST ITERATION
D HAS THE GREATEST DEVIATION

SECOND ITERATION
E HAS THE GREATEST DEVIATION

Figure 17 RANK ASSIGNMENT
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that deviation are ranked the same.

Relationship Between Rank and Deviation. Each rank corresponds
to a band whose width has been determined by the userd? A point is

assigned the rank corresponding to the largest band which is

exceeded by either the deviation of the point or the product of its
deviation and trend line 1ength.13

It is possible that the deviation of a particular point in the
nth iteration of the deviation calculations will be greater than that
calculated in an earlier iteration. In fact, the deviation of a
point in the nth iteration could be greater than or equal to the
deviation calculated for the endpoints of that section of trend line.
For example, referring again to Figure 17, the deviation of point D
in (b) is greater than that calculated for point C or D in (a).

Thus a restriction on detail level assigmment is necessary. If the
deviation of a point is so great so as to assign that point a higher
rank than the minimum assigned to the endpoints of its associated
line, the point receives the detail level equal to that minimum.

Common Blocks

None
Subroutines

CDLEV: calculates the deviations of points from a trend line and
determines the point with the greatest deviation
CALL CDLEV (X, Y, I, J, D, P, MD, TLL)

lzror information on band specification see Section III, User's Guide

to DETAIL.

13Thc choice of using the deviation of the point or the product of

deviation and trend line length for rank assignment is made by the
user. For information on metric choice see Section II, Data Re-

duction.
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array containing the x-coordinates of all points
in the chain béing processed
array containing the y-coordinates of all points
in the chain being processed
pointer to the first endpoint of the trend line

pointer to the final endpoint of the trend line
array containing -1 for each element yet to be
assigned a detail level and the rank of those
elements which have been assigned omne

pointer to the element in chain with current maximm
deviation (i.e., to the element to be assigned a
detail level upon return to DETAIL)

deviation of point pointed to by P

current trend line length
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( START >
GET CHAIN \
8 SET CHAIN

PARAMETERS \

SET POINTERS TO
ENOPOINTS OF

CALCULATE
NEW END-

POINTS OF

TREND LINE

TREND LINE

FIND POINT (S)
WITH GREATEST
DEVIATION

ASSIGN RANK
TO THOSE
POINTS WITH

MAX DEVIATION

IN CHAIN BEEN

SEND CHAIN
TO OUTPUT
BUFFER

Figure 18 DETAIL FLOWCHART
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INTEGER M, MLPY
e NNy NF NETATI LEVFLS, MLPY! s M_e{
INTEGCR DFNRHG
INTEGER 1,J,P
INTEGER X
INTEGER L

INTEGER 11,J1
INTCGFR 12,13

REAL MTINARW

e MINTM{M SANDWIDTH FACTYNR
REAL Bw(21),BWF(21)

e SANDWIDTHS AND RANDWINTH FACYNRS
REAL FACYOR

= INGEOMETYRIC, THE MULTIPLIER

e IN LINFAR, THE INCRFMENY
REAL MCw

- MINTMUM CODRNDINATE RANGF
INTEGER mMCONE

- METRIC CODE
INTEGER PYR
INTEGFR TTY,TAPET,TAPED

= LOGICAL UNTTS
INTEGER MCS

- NO OF CHAINS TNPUT
INTEGER NPS

= NN, OF POINTS INPUT
INTEGER NPIC

e NN, OF POINTS IW | ONGESY CHAIN
INTEGFR NPSC

- NN, NF POINTS TN SHNRTFSY CHAIN
INTFGER ™

® MAX CHAIN LENGTH
IMTEGER N

e ACTUAL CHAIN LENGTH
NEAL XCRAMY,Y(ROAA)

e CHAIN
REAL DEV(80D)

= DEVYATINNS
INTEGER ND(RMAA)

- DFTATL LEVELS
INTEGLR NP(21)

e NN, NF PUINTS AT IFVFI Y
INTEGER L C(21)

o LONGEST CHAIN AT | FVFL 1 AND ARNOVE
INTEGER CSCr2Y)

o CHORTFSY CHAIN AY |FEVFL T AND AROVE
INTEGER CNPI21)

« NIUMARER NF PTS AT LFVEL T AND AROVE
INTEGELR TCCL (21)

o NN, OF PTS AT LFVFI T AND AROVF IN 4 CHAIN
INTEGFR YNP(21)

- N0, NF PTS AT LEVEL T TN 4 CHAIN
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S oM N

o

SO00 (]

GEY

s NaNal

9ue
R99

A9A

931
937
933
934
10

Y

oun

INTEGER MAXM|
=MAX DLEV ALLOWED FNR Ao PNINT IN A CHAIN
REAL IRUFFR(1600),NBUFFR(1440)
INTEGER TRUFFI(16AR),0RUFFI(167Q)
EQUIVALFNCF CIBUFFRC1),TRUFFTC1)),(NRUFFTI(1),0RUFFR(1))
« INPUT AND OUTPUT RUFFERS
INTEGER 1RP,NBP,1RS,088
= RUFFER POINTERS AND SI17ES
INTEGFR RAC
= INPUT R) OCK COUNT
INTERFR R,0
= R 1S FXCESS CHAIN LENGTH ON INPUT
@« N IS FLAG FNR «TNN LONG CHATIN= CONDTITYINN
REAL EOC
= END OF CHAIN CODE
REAL MD
« MAX DEVIATINN OF PT FROM TRAND LINE
REAL TLL
= TREND | INE LENGTH
INTEGFR LSNL,LON2,801RCF,S8SN,NLSN
= HEANER NATA

INITTAL 1ZATYION

PTR s
TTY =
TAPE]
TAPEC

LB I3 )

[}
[
INPUYT PARAMETERS

WRITE(TTY,0rR)

FORMAT({4HNFTATL DFFINFR)

WRITE(TTY,R90) ‘
FORMAY (2SHENTER (¢ FOR NERUG, ELSE @)

READ(TTY,A0R) NERIUG

FORMAT(TY)

WRTITE(CTTY,031)

FORMAT (2{HFNTER £NNE FNR METRIC)H
WRITF(TTY,032)

FORMATC(I7HENTER ¢ FOR DEVIATINN FRAM TREND LINF)

WRYTE(TTY,933)

FORMAT (S4HENTER 2 FUOR PRNNDUCY NF DFVIATINN AND TREND LINE (ENGTH) %
READCTTY,034) MCNADF

FORMAT(TY)

TE (C“CONF NF 1) AND  (MCONE NE,2)) GN TO S

WRTTF(TTY,QRy)

FNRMAT (QINENTFR NN DF NETATL LFVFLS (NN, UP THh 20))
READCYTY,QMm2) ML

FORMAT(12)

TFIML AT 20) GN 70 1@

TF (w1 L1 7,1) GN TN L0
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MLPY ® MLe}

WRTITF(TTY,903)
963 FORMAT(27HENTER AANDWIDTH SPEC MFTHOD)
20 WRTTE(TTY,004)
904 FORMATC21HENTER ¢ FOR GFOn[ynxc)
WRITECTTY,0nS)
905  FORMAT(1BHENTER 2 FOR L:ucaa)
WRTTE(TTY,906)
206 FORMAT(21MFNTER 3 FOR ARRITRARY)
READ(TTY,907) 1
987 FORMAT(11)
IFC1.ER,1) GO TN 30
1IF(I.ER,2) GN TO 4
1IF(1,FQ,3) (0 T0 57
GO T0 20

30 WRTTE(TTY,9M8)

998 FORMAT (2QHENTER MIN BANDWIDTH (E14,7 )
READCTTY,3A9) MINRAW

909 FORMAT(E14,7)
RWF(2) a MINBW
TF(ML EQ,1)YGD TN 70

62 WRITE(TTY,910)

912 FORMAT(IANENTER AAND MULTYIPLTER (N_NNN,OVFR {,0))
READ(TTY,Q911)FACTYOR

211 FORMAT(FS,3)
IF(FACTOR ,LE,1,MIGN TO AP
NnD 80 Is3,MLPY

R0 AWF (1) 2 FACTOReRWF (T={)
Gn TN 7@

C

40 WRITF(TTY,Q90R)
READCTTY,QAQ)IMINAW

AWk (2) & MINBW
1F (ML EN,1Y GO TN 79
190 WRITF(TTY,012)
912  FORMAT(2SHENTER INCHREMEMT (N NNNNNY)
READ(TTY,0Na) FACTAN
TF CFACTAR,LT,.A,@) G0 TN uo
nn 9@ Ill.”lpl

o¢ PuF (1) 8 FACTORGRWF (I=1)
6N 10 70

r

5¢ WRTITECTTY,013) M

913 FORMAT(HHENTER,T13,21H AAMPWINTHS (N NNNNN))
DO §191¢¥ Te2,MLPY
’ ® '.1

120 WHITE(TTY,014) J

014 FARMAT({SHFNTER RANDWINTH, T 4)
PEARCTTY,QRO)BWF (1)
TFCTI,E7,2) GN TN 114
TF(RWF(T) GT ALF(T=1)) 6N TP Y10
6N TN 12,
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"

110 CONTINUE

70 WRITECTTY,015)
915 FORMAT (29HENTER MIN COORD RANGE (F14,8))
READCTTY,0M9) MCW
NO 134 1s2,MLPY
130 BW(TY) s AWF(I)eMCW
BW(1) v AR
HWF(1) = ,Q

c

C INITIALTZATION

C
NCS = @
NPS 8 @
NPLC = 7

NPSC = 32767
Coodtpontdtotonenntd
CoevaoensTHIS SHNULD BF CHANGED WHFN CHANGING DIMENSTONS
CeeareenesfFOR X,Y,D,0FV
Chradvesndtand
Me550
Ceacdoppbetee
WRITF(PTR,916) ™
216 FORMAT({OHMAX CHAIM LENGTK 18,T15)
DD 140 Isy ,MLPY
NP(T) 3 0
Crecly s o
14¢ €SC(1) & 32767

READCTAPFTY IBIFFR
TAP & =3

NHP 8 =3

TIRS = 1600

NRS & 1600

R s ¢

t0OC = 1m0

GEY THE NECXT CHAIN

18P > LAST 4-wORD HLOCK
GET THF 1.8N{ 4=WORN RLNCK

ho TRAP 3 1RAPs4A
TF C1AP,L.T.IRS) 6N TO 169
READ (TAPFTI)Y TRUFFR
IRP &
161 It CIRUFERCIAP) EN,ENCY GO TN 209
LSNY = TRUFFT(TIBP)
LSN2 & TRIFFTI(TARPeY)
SOURACE s IAHFFTI(TRAP+2)
11 & JRIFFICIRPS)
r GFT THE | SN2 4dednNRM AL NCK

ek EeNe N e X B ]
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162

¢

IRP & T8P+4

IF (1RP,LT,IRS) GO TO 162
READ (TAPF1) IRUFFR

18P 8 |

SSN ® TRUFFICIBP)

MLSN & TRUFFICIBP+Y)

12 = TIBUFFI(IBP+2)

13 s IBUFFI(IBP+3)

¢ PASS 1T TO THE OUTPUT

c

163

164

170

917

1Re

1RS

190

204

ORP s NRAPsA

1F (ORP,LT,.160R) GN TN 163
WRITF (TAPENY NRUFFR

NRP s |

ORUFFI(NRP) = | SNY{
NRUFFI(ORP+1) = (SN2
NDRAUFFI(NRP+2) = SOURCE
NRUFFI(ORP+3) s T

NRP ® NRPsA

IF (0RP,LY.DAS) O TN 164
WRITF (TAPFOY OBIIFFR

ORP s |

NAUFFTC(NRP) & S8V
NRIUFFI(NRP+Y) = N| SN
NRIIFFT(ORP42)Y & 12
ORUFFI(NRP+3) s T3

R ap

MNas @

n =0

1RP = TRP+4

IFCIRP LT, IRS) GN TU 1RN
READCTAPFTYIRUFFR

THP 8 |

ARC = Bl
IF(MON(RC,1P) (NE ,A36N TN (AR
wRITF(PTR,917) AC

FARMATY (SHRLNCK,14)

TFCIRUFFR(TRP) FN FOCL) 6N TN 200
TF(N,ERA M) GN TN (0¥

N = Nei

Y(NY 8 IRIFER(TRP)

Y(h) = TAUFFR(TAPeY)

GO 1N {70

n =9

R s Rsi

GO TN (RS

[F(RNF 1) GO TN 224

N = NCSed
4RTIE (PTR,O1AY AC,H4,R
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B S

918 FNRMAT(SHALNCK, 14,6 CHAIN,15,7H FXCESS,T15)
GO 10 220

P
C
C END NF INPUT FILE
s
2

@1 OBP s 0ORPed
1FC(ORP,LT,0RS)GO TO 237
WRITECTAPEOY ORUFFR
NP s 1

232 ORUFFR(NRPY =& EOC
NBUFFICNAP+1) = @
ORVFFI(0AP+2) 8 P
NRUFFIC(NAP43) = @
WRITF(TAPFN, OBIIFFR
CALL EOF(TAPEN)

CNP(MLP1) = NP(MLPY)
1 &« ML

240 IFCIEQ . m)GD YN 25n
CNP(T) = NP(T)4CNPCLeY)
1 u Jef
GN TN 240

25a WRITFETTY,0t9)

919 FORMATC(2HDL , 1%, IHRWF , 5%, 2HRW, AX , DHNP ,4X , JHCNP, 3X, SHCLC, 3X, IHCSC)
DO 264 Tsy,MLPY
Jl‘-'

260 WRITECTTY,020)J,AWF(T) ,RWCT) NP(CT),CNPCTIY,CLCC(TY,CSCIT)

a92@ FORMAT(rQ.!X.F7.S,|X.F7.5.ll.!5,1!.!5.1!.!5,1!-!5’
WRITF(TTY,921)NCS

021 FORMAT(TS,1X,16HCHALNS PRNCE SSED)
WRITE(TTY,922)NPS

922 FNRMAT(1IS,1X,16HPOTNTS PROCESSFN)
WRTITE(TTY,923)INPLC

923 FORMAT(TS, 1 X,23HPOINTS TN LONGEST CHAIN)
WRTTE(TTY,924)NPSC

924 FNRMAT (IS, 1X,24HPNTINTS IN SHORTEST CHATN)Y
WRITE(TTY,025)

925 FORMAT (4HDNNME)
CALL PEW(TAPLCIY
CAILL REWCTAPFD)
STnp

r

rf YAVE A MNEw CHATN IN X AND Y

£ SCY GLNRAL STATISYICLS

4

220 MES & NCSet
NPS 8 NPSeN
TFIN,GT MPIC) NPIC 8 N
TECH LT MPRCY NPSCeN

.

€ INTTTALTIZE FOR CHATIN PRUCESSING

.
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DO 274 Tay,N
2’0 D(T) & =%

D(1) s ML

D(NY a M

NEV(1) = A, 1

DEV(N) = 0,0

DO 28B¢ Tsy,MLPY
289 TNP(T) = o

TNP(MI P1) u 2

I = |

P a N
[
C FIND THE NEXY T ANN T
r

291 J s P
IF(I,GT,c141)) GNn TO 30ap
310 1 3 Ve
IFCTLEQ.N) GO TO 334
TF(N(T) NF,=1) GN TO Squ
T 5 T=i
J 3 142
3720 TF(DCJIY NE ,=1) GO TU 300
J =5 Jef
60 TN 320

C PCRFORM TRENN LINE CALCUL ATTINN
ps
304 CONTINUE
IF(NFRUG,FN,@) 6N TO 3ny
WRITE(PTR,806)1,J,PN
R96 FOAMAT(2HIZ, 15,34 13,15,34 Ps,[5,34 N=x,15)
WRITE(PTR,RQ7) (K, X(K),Y(K),N(K),Kz1,N)
R97 FORMAT(IS, 1X,?HX3,F/ ,5,3H Y8 ,F7,5,34 Na,T5)
K172 CONTINUF
CALL CDLFV (XY, T,Je0,P,Mn,TLL)
TF(NDERIUG,FN,A) Gn TO 3a2
WHITE(PTR,R95)T,J,PsN
R9S FORMAT(OMHTI®, 15,34 J8,15,3K Ps,15,3H Nx,15)
WRITE(PTR,AQ94) (K, X(K)pY(K),NIK), KxY,N)
R94 FORMAT(T®, 1X,24Xm,F7 5,44 Y8,F7,5,3H Ds,I5)
32 CrNTIMUIE
('OQOOQQOQO
TF(MCONF ,ENG,1) 6N TU 339
1F (TLLNE,2,”) 6N TN 138
WRITF (PTR,935)
935 FARMAT (17MZFRN FFENGTH CHATN)
GO TO 339
338 MRsMDe T
3Ji0 COMTTINUS
(eattdotpnes
b oL R R
3an TEETY ,GT M PY) GA TO S8n
TFEMP LR, RACTLYY GN TN 3A0
Ty =& T1ay
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GO TO 340
3ve 11 = MLP)
A L1 I1 = 1=

Jl s ©
37¢ L = D(P)
1F (DFBUG,FR,A)GOTOI/ Y
WRITE(PTR,R93)L,P
BO3  FORMAT(2ML =,15,3H PS,15)
371 COMTINUF
MAYHLID(!)
TFEDCI) JNENCJIY)  MAXMLaMINACNETY,NCJI))
IF(TY ,GT MAXML) TisMAXM|
N(P) = 119
NEV(PY = MNH
J1 = Jled
IFfl -fo.-HGﬂ TO 3IRY
P s {
GO TN 37;

Jan TNP(T141)sTNP(T1e1)¢01
IFCJL,EN, 1) GO TN 29
WRTTE(PTR,926) N(CS,J1

926 FORMAT(SHCKAIN,15,AHEN PT3,14)

GN T0 29n;

(o

£ END NF CHAIN

(o

332 WRTTF(PTR,03A)NCS,LSN1,LSN2,SNIIRCE,SSN,NL SN,N,
| (TNPCTY, T8y ,MLPY)

930 FARMAT(AHCHNS, T3,1%,T13,74,72,16,TA,3H Na,13,211%)
N0 394 Ts{,N
NRP ® NRPs4a
IFCOBRP,LT,NRS) GN TO 4nn
WRITECTAPENY ORIIFFR
NKP s |

A0 NRIJFFR(NRP) = X(T1)
NBUFFR(NAP+{)Y = Y(T)
ORUFFR(NAP+2) s NEVI(T)
NBIFFICNRAP+3) = N(Y1)

390 CONTINIIE
ORP 8 NAPs4
TF(NRP LT NASY GN TO 4¢
WRTITF(TAPFENY DRAUFFR
NRP 8 |

419 NRUIFFR(NARPY 8 FOC
NRIFFT(ORAP+1) 8 0
NRIFFT(NRP42) s W
NRIEFT(NAP4Y) & O

NN 424 Ts1,vLPY

42n NPCTY 3 1P(T) ¢ TNR(T)
TCCL (MLPYY 8 TNP(MI PY)
I s M
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432 IF(1.FQ,=1) GO TN 449
TCCLCIY » TNP(T)TCCL(T+1)
1 8 J=f
GN TO 430
a4y DO 450 Taf,MLPY
IFCTCLLCY) GY.CLCCT)) CLCCYIY=TCCL(T)
IFCTCLLCTY LT,CSCC(TI)Y CSE(I) = TCCL (D)
45¢ CONTINUE

GO TO 160
END
U [y
ML 1R26
MLPY 1B2A
NERUG 1R2E
1 1R32
J 1R36
" 1R3A
K 1RJE
L 1842
1 1846
BAY {RAA
12 1BAE
13 1R52
MINBW 1R56
AW 185A
HWF {RAE
FACTOR (CK2
MCwW 1Cu6
MCODF  1CuA
PTR 1CuF
Ty 1C12

TAPET 1C16
TAPEO 1CHA

NCS 1CYE
NP S 1€22
NPLE 1C26
NPSC 1C24A
M 1c2¢e
* 1032
X 1C 46
¥ 2RR6H
i Y] 3536
n A1RA
NP 4aF A
rLc AF AA
.SC 4F NE
LwP AF 32
1CCL AT RK
INP AFNA

"MAYM| SADFE
[RUFFR 74D
THRIFFT %032
YWIFFR AOY2
NHIIFF T ANY2

TR L TR ™ T T Y Y Y MY (M MY MY MY T Y ML I TR Y I MY T Y T T R ey T T ST Y ) Y Y Y Y Y Ty
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T

> 2P B PEEPPEPEPETEPDEEPRPREPRPTERDEPDRERDP™

TP PP 2P 3P >>T >R E>>P P>k

oJ

160
164
201
162
163
164
170
180
%00
917
200
190
185
220
918
23e
FOF
249
250
919
260
920
9214
922
923
924
2%
REW

27a4
280
290
300
310
330
32n
301
B96
n97
COLeV
402
A9%
394
339
138
235
$40
LT
3ova
370
171
893
MINA

nave
ABAA
A8CA
ACH2
A9RA
pA2C
AACE
LY
LD
1%L
ARCC
aC7A
acCe62
ac18
106
nwceca
nn32
noue
nwnNE.
¢E 36
MEAA
PEQC
ufF72
AF BF
NFFA
1036
1478
1ARA
AAUA
Nena
1122
11924
11NE
1286
110
176A
1254
13A8
12¢C
137¢
nany
14cn
14144
14R6
1542
1536
1518
1HAA
15RA
1592
15AK
16016
168 ¢
AN
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T T R P P FE T T T o R R NN N I I el es s Mas Bhae Mas Hl ac lias Basiieiba o llas l an I on Mlas Maad

18P
nap
1RS
DLE
ac

roc
MO
TLL
|.SNY{
1.5N2
SOURCF
3SN
NL SN
9na
LD
899
B9R
931

932
233
Q34
10

9019
N2
9ng
20

904
Ins
M6
7
3n

40

50

QMR
919
70

60

a1n
211
L1})

10
2
o0

913
110
127
914
9215
130
2714
140

R232
8216
B23A
82 3F
R2A42
R246
824A
R?24E
R252
8256
B25A
R25E
R262
R266
826A
NwA3A
ARAR
n"AR4
PAAN2
AORE
nanc
HWorQ
n132
n18E
“W1A6
A1CA
n218
“u264
“2RA
n29cC
W20k
N2kE
n338
A37A
N44E
NSRAA
AJRF
“a3ng
nen2
N3FA
"y Fla
hnasA
nAZE
L K14
KL A4
n578
n5n4
ARLD
MRy 2
ADF
WARF A
“yan
VIR
AR
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T E PR T ERTAMMMAMMMTM AN TN IR AN

X AUIA
Y ¥a2C
4 ae2fF
J an3e
. 32
P CLRY
MD w36
T an3e
wev 03ce
xBaAR a3D0
YRAR e3n4
T #3308
bd a30C
ANJ A3F0
YNJ nIF4
TEmP URid]
X [ KIAN
X2 ORI
200 CAY Y
N nwA4C
25 2220
30 h274
ABS anua
150 “W31A
56 n298
te aJn2
250 A3IRA
oA nann

PROGKANS :
D6CE @&J
DY92E .MES
£Al4 HOD
EACHE . RARG
EB4C .1
LBE4 .A
EFl6 $6
EF8A

LWTRY=POINYTS:
L2D6 COLEV
D3E6 .0
LDI9E3 497
LASC .IIARG
B3N MINO
LBBO .5
LiEA4 AINT .
LF36 .ZERV

CONAON=BLOCR G ¢
wiik

LaDEFLNED:
Ll

DTAE
DI9AC
EA4N
EAFA
EB5C
EC96
EFS4d

DecCe
D92&
2Al4
UACH
EB4C
EBE4
EFlé

.P
.U
ABS
EOF

ALOG
$3

&J
«MLC3
MDD

« RARG
.1

A

$6

0836 .2
DDA .V
Ea66 .COuR
LB1A REW
L6772 §2
CDO9E EXP
Crg2 .5

D7AE .P
o988 .U
LadA Abs
EAFA EOF
LBS5C s1
£C96 ALOG
CF58 s8
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LA3C
EB3A
LBLO
ZEAS
CF86

0836
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EA66
EB1A
EB72
ED9:
CF82

.0

ar

< ITTARG
MIJ0
S
ATINY

« ZERO



Subroutine CDLEV

Purpose

CDLEV calculates the deviation of points from a trend line and
returns pointer (s) to the point (s) with maximum deviation.

Procedure Description

The deviation of a point from its associated trend line is
calculated as follows (refer to Figure 19 (a)).

let XBAR = X(J) - X(I)

YBAR = Y(J) - Y(I)
- YBAR
XBAR

equation of linef:Y - Y(I) = mg(X - X(I))
0 = mpX - mg (X(I) - Y + Y(I))
= YBAR X - YBAR X(I) - XBAR Y + XBAR Y(I)
= YBAR X - XBAR Y - Y(J) X(I) + ¥(J) Y(I)
let Z = =X(I) Y(J) + X(J) Y(I)
and ¢ is given by
YBAR X - XBAR Y+ Z = ¢

slope of line % =

The distance d, of a point (X(N), Y(N)) from line £ is given by

d = YBAR (X(N)) - XBAR (Y(N)) + 2
YBAR? + XBAR?

The deviations of data points from trend lines are all cal-
culated in this manner with the exception of those cases in which the
endpoints of the trend line are coincident (i.e., island chains). 1In
such cases the deviation is measured as the distance of the point from
the endpoints of the chain referring to Figure 19 (b).

if OX = X(N) - X(J)

QY + Y(N) - Y(J)

d ¥ ax? +ov?
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(x(J),Y(4)

(e) LY (N)

(x(1), (1))

(xX(1), Y (1= (x(J), X(J))

(v)

(x(N),Y (N))

Figure |19 DEVIATION CALCULATION
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c

SURARNUTINE CNALEVIX,Y,oI,J0oloP,MD,TL)
REAL ™MD, TL,MDEV,XC1),Y(Y)
REAL XRAR,YBAR,TD,Z

REAL XNJ,YNJ

INTEGER P,LC1),TEMP,I,J
INTFGFR K,K2
XBARSX(1)=X(J)

YRAR =mY(1)=Y(J)
TLsXBAR«XRAR*YBAReYBAR
ZaX(l)eY (D) =X(I)ev(])
Kslef

K2sJey

MDFVs4 »

p.-l

DO 200 MNmK,K2

€ LHECK TF CHAIN FORMS AN ISLAND

C

2%
31

C fw

50

IFCTLNE,B,@) GO 70 25
XNTBX(NY=X(J)

YNJIsY(N)=Y(J)
TOsXNIJeXNIJSYNJOYNJ

GN 10 P
TOSABS(X(M)eYBAR=Y(N)&XRARSZ)
IFCTN, LT ,MNEV) 6N TO 20@

Ir CTD.EN,MDEV) GO TO 15@

MAX DEVIATIOM

1IF(P,EQ,=1Y GO Tn 10y
TEMPeL(P)

L(P)sey

PsTEMP

GO TO 5n

MDEVsTD

PsN

GN TO0 200
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c
C TDsMDEV
c

150 L(M)sP
PsN
200  CONTINUE
IFCTL NE,A, @) GO TO 250

MDeMNDEVee@ 5
RETURN

259 TLe(TI.)ee? 5
MDaMNEV/TL
RETURN
END

K LDLFV 0p24

P (DLEV a3CAa

{ .1 aaua

L WP pann

A 3B@ 16F A

A 926 174A

A 930 17¢C

A 39@ 18F6

A ADQ 1864

A 41Q 1948

A 420 1982

A Ad0 1A41C

A 440 1A78

A A50 18¢C

U, naua
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EXCLUD

Purpose

EXCLUD deletes entire chains from the data base. It is used
primarily for removing islands which are of insignificant size for
the scale of the display.

Procedure Description

After an array of numbers identifying those chains to be deleted
in order of their appearance in the data base has been read in, the
search for the chains beging. The data is read into core in 6400
byte blocks and is examined in 4-word sections. Each section is
identified as a header, a data point entry or end-of-chain. If it
is a header the chain numver is checked against the first chain
number in the array which has not been found in the data base up to
that time. If a match is not made the chain is copied to the output
buffer. The output buffer is the same size as the input buffer and
so the data remains blocked at 1600 words.

Common Blocks

None
Subroutines

None
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SET FLAG
SIGNALLING

CHAIN No.
WITH DELETED
CHAIN No,

COPY TO
OUTPUT BUFFER

SET FLAG
SIGNALLING
NO MATCH

COPY TO
OUTPUT BUFFER

Figure 20 EXCLUD FLOWCHART
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10

~n
>

201

101
102

DIMENSION R(1600),18(2),LINK(1P0),08(1600),108(2),18AV(4)

EQUIVALENCE (B(1),IB8C1)),(0R(1),INR(1))
WRITF(S5,908)

READ(S,902) IN
WRITE(5,997)

READ(5,922) TO0Y
WRTTE(5,999)

Lst

READCS,921) L INK(CL)
IFCfLINKCL) FB,A) GO TO {2
Lsl+t

GN TN ¢

.=y

NLel TNR(Y)

Isy

THEADS Y

READCINY R

DG 104 Msy,1600,4

GO Y0 (201,202,273,204),IHEAD
[FeTR(MY GT, tA2@) GO T S04
THEADS?

1SAV(1)sTR(M)
ISAV(2)sIR(Me1)
1SAV(3IRTR(M+2)
TISAV(AY=TRA(M+3)

GOh TN 100

IHEANDSA

TF(ML ,ED,TR(M+1)) GO TN 25
THEADS I

INACTI)IBTSAV(Y)
I10B(T+1)sISAV(2)
INR(T+2)=18AV(Y)
INRCT+3)mTSAV(4)

Teled

TFCI,LT, 159R) GO 7O 1414
I1sy

WRITECINUTY NB
INRCYIRTH (M)
TORCTI+1)STA(MSY)
IN0R(T+2)=TA(M+2)
{08(1+¢3)8IR(M+3)

Iels+d

IF(T,LY,1594) GO TN (U@
Isy

WRITECTOUT) OR

GO TN 1¢p@
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203 NBCTY=PR (M)

0B(I41)aB(M+1)
IF(R(M),FN,1000,) THEAD=Y
GO TO t@?

205 | =+

NLsLINKCL)
GO T0O {om

204 TF(R(M),FN,1008,) THEADs]

M e ™™™ 2P TP "M MM TN~

100G CONMTINUF
GO 0 20
513 NACIIsA(M)
NRC(I+1)sR(M+1)
WRITECINUTY OB
sTNP
QM1 FORMAT(TI)
912 FORMAT(T?)
997 FOARMAT(3IAHENTER NUTPUT DFVICE NUMBER(CNN))
998 FORMAT(29HFNTER TNPUT DEVICE NIMRFR(NN))
279 FORMAT(ISHFNTER CHAINS TN RE ELIMINATED(NNN)Y,/,
1 2AHENTER ZERC AS LAST CHAIN)

FND
U neunn
1) LY, L
1R VHARC
L. INK {ERC
N 201 C
TNR 201 (.
T5aAY 3o
Q949R (YN
o] NANn
20112 “ar N
It 3o2r
a97 nar a
1007 3oye
Q999 Mm% 3E
l. 39144
1 N
09 MAF QY
10 ANNF
NL 3940
1 3944
InMEAD 3948
2N 9wy12
[ N (Al AL
1in A45F
" 39AC
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A 203 AIAR
A 204 ?43C
A 5nm nay A
A 245 NaLR
A 11 A28C
A 1192 130A
I 3 ARGA
§. oV ACAP

P2 ROGRAIS :
Y68 ¢J
CABO .S

LWTRY=-POINTS:
B968 @J
CABO .S

COMMON=BLOCX::
Houwe

UNDEFINLD:
LOLLE
LOADER

BA43
CAL4

BEAS 4
CAE4

QU
«MES

.U
« 4ES
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ISLAND

Purpose

ISLAND performs two calculations on the chains in a data base
which have coincident endpoints. It calculates the horizontal and
vertical extent of the chains and determines their separation from

nearby ones.

Procedure Description

The calculations are performed in two passes of the data base.
The data is handled in the same manner for both passes. Data is read
in 6400-byte blocks and 4-word sections are examined and identified
as header, data point or end of chain entry. In the first pass an array
is created containing the minimum and maximum x and y coordinates of
each chain with coincident endpoints (i.e., 4 pairs of coordinates/
chain). From these figures the horizontal and vertical extent of the
island are computed. In the second pass the coordinates of each
point in the data base are subjected to the following tests to de-
termine chain separation (refer to Figure 21):

(1) Vertical Test

The y-coordinate is tested for its proximity to each island;
that is, is YMIN >y > YMAX?

For each island in the y-range the minimum x-coordinate and
its y-value are compared to the coordinates of the point. If the
x-coordinate is within a certain distance of the x-minimum of the
island and similarly for the y-coordinate, a message is sent to the
printer.

The minimym separation in the horizontal direction is 4/256
and in the vertical direction, 4/240. These values were empirically
chosen with respect to the resolution of the display medium as the

minimum distance required for distinct representation of two lines.
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READ
DATA BLOCK

LOCATE
CHAIN HEADS

FIND
MIN, MAX
COORDINATES
8 STORE THEM

IA-48,72I

R
DATA

EAD
BLOCK

FIND SET OF
COORDINATES

TO PRINTER

Figure 22: ISLAND FLOWCHART
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Thus 1if
JXMIN - x| < 4/256 and
IYay - YIS 4/240 a message is printed
The same test is performed with the island x-maximum and its
y-value.
That is
IXMAX - x| < 4/256 and
Ivxmax'- yl € 4/240
(2) Horizontal Test
The x-coordinate is also tested for its proximity to each
island, that is, is XMIN 2 x 2 XMAX?
1f so, the minimum y-coordinate and its corresponding x-value
are compared to the coordinates of the point.
If
IYMIN - y| < 4/240 and
IXymin - x} € 4/256 a message is sent to the printer.

The maximum y and its x-value are also checked;
|™AX - y) < 4/240 and

rax - xl S 4/256
For each point fulfilling either set of conditions, the chain

numbers of the island and the chain to which the point belongs, the
coordinates of the island and nearby chain points, and vertical and/
or horizontal separation(s) are listed.

Common Blocks

None

Subroutines
None

127




DIMENSION B(1600),18(1600)
DIMENSION TEST(822),1TESY(820)
FOQUIVALENCE(1B(1),R(1))
EGUIVALENCE (TEST(Y),ITEST(1))
WRITE(3,998)
IMEADe
L=8224
Kel

10@ READ(S) B
00§ 1%1,1600,4
GO TO (17,20,39,40)»IHEAD

10 LN1esIR(Y)

IFCLNE,GY,10A0) GO TO 20A
LN201IB(1eY)

JIORIGsIB(]+2)

INEADS2

GO Y0 1§

27 ISEN=IB(Yest)
INSENsIR(])
IHEADS]

G0 10 § L
3P XSTYARTsSB(I)
YSYARTsB(141)
XMAXSXSTART
XMINSXSYART
XOYMAX8XSTARY
XOYMINSXSTARY
YMAXSYSTARY
YMINSYSTYARY
YOXMAXSYSTARY
YOXMINSYSTARY
IHEADSA
Gh T0

40 TF(RCT),EN.10PA,) GO TN 8
XENDSR(T)

YENDaR(I+1)
XMAXSAMAY Y] (XMAX,XFND)
TF(XMAX ,EQ,XEND) YNXMAXBYEND
YMAXEAMAXY CYMAX, YEND)
TFCYMAX FQ,YEND) XOYMAXaXEND
XMINSAMING (XMEIN,XEND)
TFCXMIN FR _XEND) YNXMINaRaYEND
VN!N-A“!N| (VMIN,V[ND)
IFCYMIN ,FA_YEND) XOYMINaXEND
6O YO 1 :

50 TFC(XSTARY EQ,XEND) ¢AND,(YSTARY EQ,YEND)) LetR784
WRTITF(3,999) LN{,LN2,I0RIG,INSEN, ISR, XSTART,YSTARY,XEND,YEND,L
1F(L.CQ,R224) GN TN 60
WRITF (3,9097) XMIN,YOXMIN
WRTTE (3,996) XMAX,YOXMAY
WRITE(3,995) YMIN,XOVYHMIN
WRITF(3,994) YMAX,¥OYMAYX
DELTAXSYMAY=XMIN
NELTAYRYMAXYMIN
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WRITF(3,993) DELTAX,DEL YAY
L8224
ITEST(K)=ISEQ
TEST(K*1)s XMAX
TEST(K42)sYOXMAX
TEST(K®3)e XMIN
TEST(Ke4)aYOXMIN
TEST(K+S)s YMAX
TEST(K+6)sXOYMAX
TEST(K*7)sYMIN
TEST(K4A)sXOYMIN
KaK+9

60 {HEAD={

1 CONTINUE

GO Y0 (@@

(o
C AT THIS POINT WE HAVF AN ARRAY, TEST (ITEST), CONTAINING
C THE MIN AND MAX X AND Y COORDINATES OF ALL I'SLANDS IN THE DATA RASE
(d
200 CALL. REW(A)
IHEADSY
CONSTad, /240,
CONSTX®4,/256,
WRITE(3,990)
300 READ(6) A
DO 2 1%1,1600,4
GO TN (31¢,320,330,340), IHEAD
310  IFCIB(Y).GY,10m0) GO TO 40K
IHEAD ®2
GO 10 2
320  ISENsIA(Te1)
IHEAD®]
GO0 T0 2
332  IHFADs4
GD TO 342
340 TF(B(1) NE,.10PA,4) GO TN 342
IHEADS 1
G0 10 2
347 XxsR(1)
YsR(1e1)

c
C TE3TX
c
DD 347 %eb,0630,9 g
IF(ITESTIX=5) ,FO,ISLQ) 6N TO 347
TFCCTESTER) (LY, YY) AR, (TEST(Ke2),6T,Y)) GO TN 344
TFCCCTEST(K=3)oCNANSTI (LT YI OR, ((TFST(K=3)wCONSTI GT,Y))
cChRO TN Ja&3
XDIFFesARASC(TESTY (Kad)=X)
1F (XDIFF,G7,0,81) GO YO 343
WRITE (3,991)ITEST(KeS5),TEST(K=d), TEST(K=3),iSFQ,X,Y,XDIFF
343 IFCCCTEST(Kat)oCNNST) LT V) OR, CCTEST(K=]1)=CONST) 6T, ,Y))
ChH0 TN 344
XDTFFaARS(TFST (KeDP)=X)
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1F (XDIFF ,GT,@,01) GO TN 344
WRITE(3,991)ITEST(K=5), TEST(Kw2),TEST(K=1),18EQ,%,Y,XDIFF
c
C TEST ¥
c
344  IF(CTEST(K=d) LT.X)sOR,CTEST(K=2) ,6T,X))GO TO 347
TFCCCTEST(KS1)SCONSTX) (LT X)) OR, ((TEST(Ke1)mCONSTX) ,GT, X))
160 TO 348
YOIFFsABS(TEST(K)eY)
IFCYOIFF,GT,0,81) GO TO 348
WRITE(3,992) ITEST(K=5), TEST(Ke1),TEST(K),ISFQ,X,Y,YDIFF
345  IF(CC(TEST(Ka3)4CONSTX) LT, X),OR, ((TEST(KeI)=CONSTX),GT (X))
1GO T0 347
YDIFFuARS(TEST(Ke2)mY)
IF(YDNIFF,.GT,8,01) GO Tn 347
WRITE(3,992)ITEST(K=5), TEST(K+3),TFST(Ke2),18¢0,%X,Y,YDIFF
347  CONTINUE

2 .CONTINUE
GO YO Jon
440 SToP

999 FORMAT(EHIS LON,2X,BHIS, (X,yY)oBX,7HM, L LN, 2X,9HM L, (X,Y),3X,
C7HDELTA X,3X,7HOFLTA Y)
991  FORMAT(2X,13,2F8,4,3%X,13,3X,3F8,4)
992  FORMAT(2%,13,2F8,4,3%,13,3%,2F8,4,9X,F8,4)
993  FORMAT(6X,11H DELTA X = ,FB,4,11H DFLTA Y & ,F8,4//)
994  FORMAT(6X,1MW MAX Y 18 ,FB8,4,8H AT X s ,FB8,4)
995 FORMAT(6X,1AH MIN YV IS ,FR,4,8H AT X 8 ,FB8,4)
996 FORMAT(6Y, @M MAX X IS ,FB,4,8K AT Y & ,F8,4)
997 FORMAT(6X,1AK MIN X IS ,FR,4,8KH AT Y s ,FB8,4)
998 FORMAT(3X,8HOLD IN,5%,6HSOURCE,3X,11HORIGIN SEN,,3X,
1 1AHTOTAL SEQ,,5%,6HXSTART,5X,6HYSTART, 86X, dHXEND,?X,4HYEND)
999 FORMAT(3X,T13,14,3%,15,6%X,15,8Y%,15,5%, 4 (3X,F8,4),2X,A1)

END

LWV L
E B AD92
F 18 ang2
(€ TEST 2692
f. YYFST 2692
A 998 @CLE
L ol CLPE]
€ THFAD 3362
F I 3364
f X 3372
A 1000 wa3e
{ oJ PAne
A HaCA
| 3376
A 1D POBA
A 20 aano
A 30 BLUA
A AD UL
£ LMy 3374
A 2MQ nere
[ ILN2 33A2
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10R1G
1SE0
108e0Q
XSTARY
YSTART
XMAX
XMIN
XOYMAX
XOYMEIN
YMAX
YMIN
YOXMAX
YOXMIN
50
XEND
YEND
AMAXY
AMING
999

60

997
996
998
994
DELTAX
DELTAY
993
REW
CONSY
CONSTX
99nm
3ne

?

310
320
330
340
ane
342

X

Y

347
344
343
xDIFF
ARS
991
345
YOIFF
992

3

¥

3386
338¢E
3392
339A
339€
3342
3346
33AA
33AE
33p2
3386
3384
J3BE
0264
33CA
33CE
o0ua
ULDL
wD5A
n4ace
acce
aC96
nCHA
WC3E
33n6
3304
acuC
wena
33cé
332
eB72
u51C
LLT)
n556
w580
@5A6
0582
#R6C
wsoC
33FA
33FE
nBa4
nece
A79A
Jan2
GO
@RC4
aAqE
3492
WRELA
L
[
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PROGRAMS

8416 0J 84F6
95SE AMAXY 9570
OSCA ABS 98E6
965F .S 9692

ENTRY=POINYS}
8416 o 8502
95SE AMAXY 957@
9SCA ARS 95E6
965€ .S 9692

COMMON=BLOCKS

NONE

UNDEFINED?

NONE

o
.2
comMP
Mt S

8524
9582
966C
971¢

8528
9582
96aC
9714
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ENDPT

Puggoee
ENDPT lists the chain numbers of the chains in a data base and

the coordinates of the first and last point in each. It is the most
general tool in the package for checking data integrity.

Procedure Description
Data is read into core in 6400-byte blocks. Four-word segments

are identified as header, data point or end of chain entries. If a
header is being processed, the WDBI line segment number, chain number
and type code are saved. While examining the data points the coor-
dinates of the first and last are saved. When an end of chain is
detected the stored information about the chain is printed.

Common Blocks

None

Subroutines

None
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BLOCK

SAVE CHAIN GET SAVE
HEADER COORDINATE COORDINATE
OF LASTY
POINT

PRINT
CHAIN
SUMMARY

ENDR

BLOCK

Figure 23 ENDPT FLOWCHART
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DIMENSION B(16P0),18(1600)
FQUIVALENCECIBC1),R(1))
WRITE(3,998)
IHEADS Y
L=8224
Ke
il READ(6) R
DO § 1sy,16P0,4
GO 70 (104,27,30,40) IHEAD

10 LN1sIB(I)

IF(LNL,GT,1@@8) GO TO 200
LN2sIR(1e}Y)

IORIGsIR(I+2)

IHEADSE2

GO T0 1

27 ISEQsIB(Ie+1)
10SENsIB(I)
IHEADS]

GO T0 1§

37 XSTARTsR(I1)
YSTARTSR(I+1)
IHFADeA4
GO TN {

49 TF(B(1) . FQR,1902,) RO TN 5
XENDSB(])

YENDeB(Ie1)
GO 70 1 ,

OA IFC(XSTART FO XEND) oAND, CYSTART FQ,YEND)) Lein784
WRITE(3,999) LNl.LN2 IORIGaIOSFQ !S[Q,XSTARY.VSTARY.XLND.van,L
IF(L,ER,R224) GO TN 64
L-uzza

60 IHEANSY
1 CONTINUFE
GO 10 199
200 WRITE(S,201)
2 FORMAT(S5H. STOP)
998 FORMAT(IX,BHOLD TIN,5X,6HSOURCF ,3X,§1HORIGIN SEQ,,3X,
1 QUHTOTAL SC0,,5%,6HXSTARY,5X,6HYSTARY,6X,4HXEND,7X,4HYEND)
999 rnRHAT(1X.13oIC.JX.15.6!o!5 ax,15,5x, 4 (3X, FA,4),2X,A1)

FMD
L i neua
E R URER
L I8 2314
A 998 w276
| ol ACUR
£ THFAD (C1A
£l 1C22
£« 1C2A
A 1@ we3n
| oJ nane
A n23E
F I 102€
A 1N NOAARA o
A 2D wann
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A 30 21uA
A 49 2144
E LNt 1€32
A 200 2254
£ LN2 1C3A
¢ IORIG (C3E
t 1SFQ 1CA68
E JOSEN 1CAA
E XSTARY (652
£ YSTARY {(C56
A S0 “194
£ YEND 1C62
E YEND 1C66
A 999 n2E2
A 60 h236
A 201 n24AR8
i .V Y L]
PRAGRAMS S
HC6E o) 6DAE
JNDRA
ENTRY=POINTS
6CAF o] ANSA

CNUMNN=R|L NrKSe
NONF

UNDFFINEDNS
NOWE

i

1)

6h7C

ANAN
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PRINTM

Purpose

PRINTM produces a map of a data base at a user-specified level
of detail on the printer. It is a crude tool for checking the con-

tents of the data base.

Procedure Description

Through a subroutine call to INITMP a 60 x 100 matrix is initial-
ized with blanks. Data is processed in 6400-byte blocks and 4-word
sections are identified as header, data point or end-of-chain entries.
If a data point of rank greater than or equal to the user-specified
minimum is being examined, the coordinates of the point undergo a
linear transformation (see Figure 24) producing a point in the range
of the matrix indices. A real to integer conversion is performed and
an 'X' is placed in the cell of the matrix corresponding to the
transformed and converted point coordinates. After all the data has

been processed the matrix is printed.

Common Blocks

None
Subroutines

INITMP - initializes a 60 x 100 matrix
CALL INITMP (MAP, LX, LY)
MAP: 60 x 100
LX: defined as 'X' in the subroutine
LY: defined as 'QY in the subroutine
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< START )

INITIALIZE
MATRIX WITH
BLANKS

GET DATA
BLOCK
PRINT YES /ND
MATRIX S OF DATA

FIND POINT

END

TRANSFORM
8 CONVERT
COORDINATES

END
OF BLOCK

Figure 25 PRINTM FLOW CHART
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DIMENSION MAP(100,68),BUFF(16PAR)
DIMENSION I1BUFF(1600)
EQUIVALENCE (RUFFC1),IRUFF(1))
INTEGER n,NDD
CALL INTTMP(MAP,LX,LY)
WRITE(5,999)
READ(5,998) DD

98 Ns={

10 READ(6) BUFF
NO 37N Ms1,1600,4
IF(N,EQ,A) GO TO 2
IF(N.,EQR,2) GO YO 3A
IFCIBUFF (M) ,GT,10A0) GO TO 2¢0
N2
GO TO 3o@

3JA N=¢
G0 70 300

20 XsRUFF (M)
YsBUFF(Me+1)
OsIBUFF(MeX)
IF(X,FQ,1700,) GN TO 1@
IF(D.LT,PDY GO TN 3%n
IXSIFIX((X+,4)0147,¢,5)
1Y260<IFIX((Y¢, 27)¢8R,4.5)
TFCIX,6T,179) IX=10@
TFCIX,LY, 1) TXmy
IF(IY,GT,60) 1Ys60
IFCIY,LY, 1) 1Ysy
MAP(CIXp1Y)sLYX
GO TO 320

189 IF(N,EQ,1) GO YO 200
Ns{

303 CONTINUE
GO 70 (o

2 DO 101 J=4,60
WRITE(3,900) (MAP(KeJ),Kmi,1¢2)

101 CONTINUE
PALISE 99
LxsLY
GO T0 98

oNA FORMAT(100AY)

950 FORMAY(IHW ,2710)

998 FORMAT(I2)

999 FORMAT(22HENTER NETAIL LFVEL(NN)Y)Y
END
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v @ounn

MAP #2F0
BUFF  6mp@
1BUFF 6080
) 7980
Do 7984
INITMP BRAUE
LX 7988
LY 798¢
999 ¥2¢cC
[ D 2000
998 v2c4
98 ne40
N 79¢C@
10 pe4s
o) waue
300 "210
M 7908
20 0ac4
30 9088
200 n226
X 7908
Y 790C
100 (LTI ]
IX 79C4
IFIX  @nue
1Y 79FC
101 n282
J 7010
9Na B2AA
' TAL4
oM wove
950 A2R6
oV CLDT,
PROGRAMS -
CA62 oy c842 |
DBAA IFIX DBCA
pcec2 ,o0 oDOA
ENTRY-POINTS}
CA20 INITMP CAG2
CB7F o1 DBAA
ocee M pce2
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Subroutine INITMP

Purpose
INITMP is an assembly routine that initializes the map matrix

and sets variables LX to 'X' and LY to '"¥'. These variables are
used by PRINTM to identify those cells of the matrix corresponding

to the coordinates of map data points.
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ON4AR
* INITMP

LoorP

SAVR

onann
an@er

AUABR
Qui8R
AUOAR

ANABR DACY
RAAYR
B0ACR DIEF
0002
@01AR C8DY
177¢
@A14R CBCH
202¢
@nN1AR 4ACE
ARy
UNICR CAEQ
a4
8n2maR CBDM
“eny
PU24R 4220
@Al an
¥N28R CBCH
5820
WN2CR 4ACF
aeay
@N30R DICH
AAAUR
AN34R CBCY
5F 20
UN3IBR ABEF
2906
¥N3CR 4QCE
weay
4n4ar DICY
¥AAUR
UNa4R AAFF
LT LT
AN4RR A3AF

PO4AR

SAVR

INITMP

L.OOP

END

ENTRY INITMP

P
STM

LM
LHY
LHT
STH
ANY
SH!
8P

LHT

STH

LM
LHI
LH
STH
LM
AM

AR
END

8
12,8AVR

14,2(15)
13,6000
12,cr ¢
12,0(14)
14,4
13,1
LooP

12,C'x ¢

T 12,0015)

12,8AVR
12,cto ¢
14,6(19%)
12,0¢14)
12,8AVR
15,0(19%)
15
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CMAP

Purpose
CMAP creates an image in a drum file of all the map points with

rank equal to or greater than a user-specified level through sub-
routine calls to PALLET.

Procedure Description
Data is read into core in 6400-byte blocks. The rank of each

data point is checked and if it is above the user-specified minimum,
the x- and y- coordinates of the point are stored in X and Y arrays.
Upon completion of the processing of a chuin, the contents of these
arrays are written on the drum file as an item (i.e., line) of the
map image. If a chain has more than 200 elements of sufficiently
high rank to be kept in the image, more than one line is created for
that chain.

Common Blocks

Block Name Contents Description of Contents
RG BUFF input buffer
Subroutines

GET: fills input buffer

no parameters
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START

READ
BLOCK

o

GET DATA
POINT

WRITE
COORDINATES
IN X- AND
Y- ARRAYS

Figure 26: CMAP FLOW CHART
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DIMENSION X (80R),Y(000),NAME(2)
DIMENSION IBUFF(16M@),BUFF(1600)
EQUIVALENCE (IBUFF(1),BUFF(1))
EXTERNAL WRKSP,SAVEA

INTEGER SAVEA,ERROR

INYEGER p,ND

C KeBEGINNING OF CURRENT STRING
C JeLASY ENTRY OF CURRENT STRING
C M®s CURRENT BUFF ENTRY

C NUMs NUMBER OF SUBIMAGFS

10

16

17

e

WRITE(S,101)

RFAD(S,1@80) NAME

WRITE(S,998)

READ(5,999) D

Me200¢

NUMs @

INEADS

1sd

CALL SETSAV(WRKSP,SAVEA)

CALL INTOR™(29,126,0,0,0,CRROR)
IF CERROR ,NE,Q) STOP {0

CALL INTFMP(25,1,3AVEA)

CALL DEFILE (WRKSP ,BHREADFILE ,3AVEA,Y)
CALL OPEN(WRKSP,BHRLADFILF,SAVEA)
NAME (2)sNAME (2) 41

NUMsNUMe

CALL OPENI(NAME = d9=y27,,28,,.41,0)
Nesd@

MsMe d

IF(M,GT7,1598) CALL GET
IFCIKCAD,EQ,@) GO TO 17

IF (IWEAD,EQ,2) GO TO 18
IF(BUFF (M), EQ,1000,) GO TO 2v0
IHEADS2

GO Y0 6

IMEADR®

GO 70 16

X(1)sBUFF (M)

Y(1)SBUFF (Me1)

Y(1)s,410aY(])

IF(X(1) ,EQ,1000,) GO TO 3@
OD=IBUFF (Me3)

IF(D,6Y,DD) GO TN 106

NeNeB

IP(N,GY,1700) GO TO 21

Isley

GO 70 {6

IFCI1,GT,1)CALL LINFI(BHLINE eXC1)oY(1),2,7)
CALL CLNSET(NAME)Y

X(1)sx(})

Y(i)sv(])

ts?

GO 10 {n

Isley
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200

204

1na
1ny
998
999

WV

X

Y
NAME
1B8UF
BUFF
WRKS
SAVF
ERRO
o]

[])
10y
ol
100
a9
999
M
NUM
IMEA
|

SFTS
INTD
.8
INTF
DEF T
OPLN
10
NPEN
N

16
GEY
17
18

CALL LINES(BHLINE eX(1),¥Y(1),1,7)
INEADS

NeNe{2

1y

GO YO {4

CALL CLOSFI(NAME)

NAME(2)aNAMF (2)=NUMS|{

CALL O’ENI(OH"" 'uoiaolsi‘."79.'0)
DO 284 Isg,NUM : .
CALL INCLUD(NAME,«346,,-332,,678,,1108,,0,0,,A,,M,,NAME)
NAME(2)sNAME(2) ¢

CALL CLOSEI(BKMAP )

CALL OPENT(BMWORLD  »@,,8,,511,,479,,8) .

CALL !NCLUD(ON“" .G.,H.,S!l."79.,0.9..0.,ﬂ.,8NNAP
CALL CLOSEI(BHWORLN )

STOP

FORMAT(2A4)

FORMAT(1{H ENTER NAME)
FORMAT (23X ENTER DETAIL LEVELINNY )
FORMAT(12)
END
LLDT
n4F2
1172
1DF2
F {DFa
{DFA
P wouo
A KOU0O
R 36FA
36
37u2
nan2
UL
P4AB
@4ce
P4F 6
3746
37¢E
0 3718
37¢E
AV QQua
RM aaua
eave
MP NAUA
LF 00v9
Wone
hnre
1 0o
3782
P14
orun
wice
PLAL
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TrrT URM ™ee

BUFF

mrrreErr e »

SUBROUTINE GEY
COMMON /RG/BUFF (16080),M

200
n

21
LINES
CLOSF!
20y
INCLUD

v

n38C
e32c
0246
veve
Aevo
0444
feue
povn

READ(6) BUFF

Me i

RETURN

END

19v4
200a
19¢e
an24
aesC
onva
o0u0e
20ue
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esre
6830
7614
J0AS
8138
6910
o138
9688
9A4C
oece
A3ee
ASBA
A716
A98@
LYET)
834
B748
BCOA
(1114
ciee
o 1.1)
C53A
D6P6
D928
D9EE
0B12
DCyA
OCTE

PROGRAMS ¢

NSY
PICTUR
OPENI
RMEAD
POLL
TRAKUP
UPHI8
ADDSON
INTDRM
RENIND
GYMAIN
NODOK
SAVRAG
RECIVE
PATCH
TALOU
INTNND
ATTCHG
LEXIT
oV

.0

o1
ALOG
l

2

o
JRARG
ATANZ

ENTRY<POINYS,

6884
6606
6612
6622
6674
(L] )
r238
7662
778C
798C
7D14
4.1
8024
8248
(144 ]
919¢C
97DE
11114
9cec
90ecC
9F9A
AJDE
Adyp
AS4D
A694
ABP6
A928
AP 2
ACHS
AEBA
B15A

GEY
GIVCOoR
FLYAYO
NG)
SUPON
FIND
018
10PEN
BIND
LINES
REPLAC
SETSAV
READS
REC
pISPLY
ERMSG
DEFILE
INTFMP
SAve2
OPEN
ADNOD
FMPOP 3
HASH
FMPZRO
FMPRO
FMPYRC
TDENT2
UNL I8N
IMPINT
WATT
PATCHY

6684
7iC6
ycec
7E8R
8248
(14]]
949¢C
970E
988e
ora2
A3DE
AB6O
A79E
AC30
Bi8A
8sic
a7ce
8co96
AEBE
C21A
c466
D866
orre
D938
DA2C

na’ze

pcac
pbea

aSPE
6624
6616
6624
667F
4780
738¢C
7684
7820
7C8a
7088
YECp
8099
84584
9020
91Ce
9874
9ces
9CAC
9002
A104
ASE2
AdBs
ASSe
AT16
ABBS
A98Q
AACC
AD3IA
APBC
B15F

1ALD4
AMPCAR
RDMIS
serdav
REC
DISPLY
ERMEG
perliLe
INTFMP
ADBRO
FMpPGP3
NXTSON
SeoSoN
RSWTCH
PAYCHY
SHIPIT
8END
coMAWe
TRACE

GEYCOR
GIVLNG
Fspiy
NSe
SUPOFF
DRIVER
NUTBPR
OPENT
BLOCK
BUPFRP
RGERR
CHKXBAV
sSavEa
XMyt
ERASE
FIXREC
GEYDAT
AOK
SAVE]
PUTOAT
FCHAIN
FuPGP2
NAMGEN
GHIND
SAVPAG
FYOFF
RECIVE
ALDV2
sSTMP?Q
warT2
“p

66C8
v22C
7002
veee
8434
9egé
91C8
9874
90ecC
oP9A
AdLS
A82A
A83¢
ACBS
B1SE
8886
8AQ0
8cc2
CoF4
C24F
CAAE
D88A
0904
0966
DAGE
DRY9E
DC78
ODEA

6602
6684C
661A
66¢8
6682
6854
7374
78P2
78A0
7¢8C
7082
JCEC
80A8
8338
9082
98FC
9922
9CeA
9cce
9ECcE
A2re
A3F6
A"UA
AS60
A782
ABOA
A9AS
AC3HY
AEB?
Aise
RI7A

PIND4
D18
REPLAC
WHEAD
XMTY
ERASE
PIXREC
GETDAY
OPEN
ADNOD
HASH
PAGSON
FHPTRC
IMPINY

PENDNG
SEND2
SGNPY
TouTHY
X
MEY
SIN
MING
AINT
PIX
+RRARG
.5

GETLNG
GIVPTR
Par79
MESS
ENMUX
PICTUR
upPpD18
cLose:
CHAR
ATTRFL
RHEAD
WHEAD
WRKSP
ANp
NEZWAMP
CONVY
PNDSON
NNE
SAVEA
REWIND
A128
FMPGP Y
NONOK
NXTSON
ERROR
FYON
LISTEN
RSWTCH
BUFS1Z
PATCHA
MPMATN
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(2414
78¢ccC
7068
ree
8844
osee
osr2
9922
9002
A184
A486
AGD4
ABAS
AEBA
8336
86CE
BAAE
8084
C198

(o114

cs2c
D644
0916
DoD8
DASE
LT

bers

6604
(.1.1'18
661E
6678
64884
JEE
78D4
7744
7940
7C7A
TEBA
7790
8138
8934
9144
9688
9A1C
9cec
9crec
oraz
AJ68
A3FA
AS2C
AB2)
A79C
ABAD
A9CC
ACHa®
AF88
8158
LA LIS

DRIVER
NAMING
RGEAR
WRITES
ANP
NEWAMP
CONVY
FNOSON
PUTDAT
PCHAIN
NAMGEN
FMPRD
TDENT
WALY
18UP
TRNSND
DUPHSG
ZRO
STOHS8

CORPTR
FLTSY
DYOR
LENGTH
IMPTAB
AMPCAR
NAMING
INCLUD
POINTS
ROMIS
SYPACY
WRIYED
POLL
TRAKUP
UPKIS
ADDSON
INTDRM
savey
FMPDSC
ADBRO
GTMAIN
FMPGPD
SAVOK
PAGSON
SEQSON
IDENY
UNCIVE
WSWTCH
AUFNUM
INTBIY
SWITCH




S . . ids

B3{A FRYRLG B32F
B39@ SKWERR 8392
B4s6 IDUY ASOE
B586 PENDNG BR6CF
B744 INTRNB B7Co
BCAA ATTCHQ BCAC
BCC2 SOGNPY BDSE
BDAA ,BGIN BEA44
BEQF EXITN REBD
BFCO TYOFF AFD?2
Ci11E TOUT2 c198
Ci1D8 MAXBUF CiDA
C{EQ@ MACKID CiE2
C{ES TYOUTON C1EA
C24E o) C32€
CAAE MES c83m
D58A SIN N64d
D94 MING noté
D966 AINT noDs
DAGE IFIX DABF
DR9S ,RRARG DRD8
pcre .5 DC7A
COMMON»BLOCKS
DFFE RG Fon2
FAF2 BUFFER
UNDEF INFODS
oNR TNUM
NNUM INTSRY

TOHEBNT
CNTL
ALDBYITY
TRNIND
SEND
NETYCHMO
NXTENT
TRCRET
JEXT
RTRAC
STAHB
AUFIND
YOP
TONOFF

<ZFRO

SIM

aLkS1?7

B336
R394
AB1A
B748
RARY
BRC96
BDBA
BE72
BFFE
CH2E
Ci1Ré6
cipc
C1E4
C{F8
C3Ah6
C53A
DEF6
0928
D9EE
DR12
DCLA
DC7E

FO4F

IRUF
BUFFER
TARIND
INTHND
SEND2
coMQHB
ZRN
EXITOR
TRACF
NREG
NSECY
MSGMAX
B0OY

«RARG
ATAND

COLOR

TNUM
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R3B4
B3R4
BS1C
B7AR
BAAE
BCRO
8D9C
BE7 4
BFAC
CAF4
ciDé6
CIDF
CiFe
C21A
C466
N566
C7rE
D938
DA2C
DRA7@
pcac
noens

FO7E

ALKSYZ

SETHUF
1ALDU
SHIPIY
RUF INY
NUPMSG
REWQHB
»8GINOD
JEXIY
TON
TOUTH
S1Z8UF
RUSED
LOGLOG
23

.0

cos
EXP
AMDD
FLOAY
+COMP
$8
ATAN

INTR

TRKFIL
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JOIN

Purpose

JOIN connects chains which have coincident endpoints. 1Its pri-
mary use is to connect a saquence of short chains so that minimum

chain overhead is produced by CMAP when creating the map image on

drum.

Procedure Description

A list of chains to be connected is read into an array in the
order in which they are to be connected. The data is then processed
in 6400-byte blocks. A block is searched for chain headers and when
one is found it is compared to the chain number array. If a match
is found the entire chain is copied onto a temporary file, usually a
drum file. If the chain is not to be connected it is written to the
output buffer. When all chains have been examined, the connection
process begins. The temporary file is repeatedly rewound and searched
for each of the chains in the array. As a chain is located its points
are copied to the output buffer. If a chain is to be connected in the
opposite order to its current one it is inverted first and then con-

nected.

Common Blocks

None
Subroutines

None
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( START }
INPUT
ARRAY OF
CHAIN #'s
GET
BLOCK
OF DATA

COPY CONNECT
10 CHAINS
OUTPUT ON TEMP FOR EOF OR
BUFFER FILE
eno oo
.,g“.:'s':‘,, IN CHAIN
STORAGE ¢ ARRS
\,_/
COPY
CHAIN
TO OUTPUT
BUFFCR

Figure 27: JOIN FLOW CHART
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172

10

112

a9

39

21

DIMENSION INARC16AP)Y»TOUTAC160R),18C160R),INT(2000)
DIMENSION T1SAV(A4)

DIMENSION XINC2),X0UT(2),%X8(2),LINK(20)
EQUIVALENCF CINB(C1)p XINCE1)) o CIOUYRBCE),XOUTC1)),CISC1),XS8C1))
EQUIVALENCF C(INR(1)rINT(1))
WRITE(5,999)

READ(5,900) IN

WRTITE(5,998)

READ(5,90a) IOUT

WRTITE(5,997)

READ(5,9A0) 18K

Ist

IHEADS

Ilsy

WRITE(S5,996)

Ley

READ(S,991) LINK(L)

IFCLINK(L)Y EQ,A) GO TO 1@

LaLet

GO 10 3

l_l'_-‘

IF(L,LF,®) GO TN 500

READ(CIN) TINB

NN 27 May,16A@,4

GO 70 (171,102,103,1014,105,106), IRFAD
TFCINB(M) GT,100R) 6N TN 4R
ISAV(1)SINB(M)

TSAV(?2)aINA(Met)

ISAV(3)sINR(M+2)

ISAV(A)SINA(Me3)

IHEADS2

Gh TN 20

Dn 4 J.!'L

TFCINB(Me1) EQ,LINK(])) GO TN 104
TFCINR(MS1) EQ =LINK(J)) GO TN (04
CONTIMUE

TOUTBCT)=TSAV(Y)
INUTA(I+1)sISAV (D)
TOUTR(T142)a1SAV(]Y)
INUTR(T1+3)21SAV(4)

TaTed

IFCT,1T,1598) N TN 3y

Tei

WRITF(INUTY I0UTR

IOUTHRC(TI)YSINR(MY

THEADS® ]

I0UTR(T+1)YnINB(Ms)
INUTR(T42)YsINB(Me2)
TNUTAR(T+3)sINR(Me )

Teled

TF(I.LT,150R) RO TN 2¢
1sy

WRITECINHTY INUTR

6on o Imn 2e
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T

103

104

105
17

1na

106

2n

AN0

A14

A4

XOUTCI)SXIN(M)
XOUT(Iet)aXIN(Meg)
IFC(XINCM) EQ,1APA,) THEAD®Y
GO Y0 2%

1SC(II)eI8AV(L)
18¢11¢1)818AV(2)
18C¢112)818AV(I)
18(11+43)u1I8AV(4)
11slle4

1FCII L T,1598) GD YO 107
11sd

WRITE(CISK) IS

CONTINUE

ISCI1)SINA(M)

INEADSS
1S(I17+1)sINB(Mey)
1S(I1+42)8INB(Me2)
1S(IT+3)sINR(MeI)
1lslle4

1FCII,LY,1598) Gn YO 2@
17sy

WRITE(CISK) 18

GOH TO 2¢

XS(IT)SXINCM)
XS(IIel)aXTIN(Me)
IFCXINCMY EN,1PAQ ) THEADSY
GO T0 198

CONTINUE

GO T0O 2

XS$(Tl)sio00,

WRITF(ISK) IS
100UYB(IYsQ

INUTA(TY+1)sR
10UTB(le2)ma
10UTAC1+3)80

Jaled

IFCILT,150R) GO TN Al4

1sy

WRITF(TINYYY 10UTA
100TBC(1)ey

Jel INK(1)

TIFEI AT 2 Jee)
INHTH(TIey)s)
I0UTR(1+2)80
TOUTR(I+3)eP

I1sfe¢d

IF(L, LT, 1598) O TN 444
Ts9

WRITECIONIITY TOUTR

N0 473y Jey,L

CALL REW(CTSK)Y

1789

NLsLINKC.T)
TFENL,GY, A) GN TN 443
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12s
NLs=NL

AN3 INEADs{
11ey

427 RFAD(ISK) IS8
DO ‘02 “l].lﬁﬂﬂ'l
GO TO (6M1,602,603,004,605), IHEAD

601 IHEAD®2
IFCIS(M) . GT,1000) PAUSE 10Q
GO TO 4A2

602 YHEAD=]
IFCIS(Met) NELNL) GO TD 4n2
IHEADSA
17¢1Z,EQ,1) IHFADSS
GO TN 492

6N3 TF(XS(M),EQN,19270,) IHEADNEY ,
GO 70 492

604 TF(XS(M) EN,10040,) GN TN 40y
XOUT(I)ex8(M)
XOUT(I41)sXS(Me1)
I0UTB(1+2)818(Me2)
INUTB(1+43)81S(Me3)
1sl+4d
IFC1,LT,1598) GO TN 402
I1sy
WRITFCIDOUTY TOUTR
GO 10 492

605 TF(XS(M), EN,102A,) GO TN 606
XTN(TTI)=YS(M)
XINCIT#1Y=XS(Mey)
INT(I1T42781S(Me2)
INT(IT+3)2]1S(Me3)
11nlled

402 CONTTINMUF
GO T0 420

60A 11s11=4
IFCTILF,2) GO TN 409
XOUT(T)sXINCID)
XOUTCT+1YXINCIT®YY
I0UTA(T142)8INT(1142)
INUTR(T¢3)sINT(ITe3)

Ialed

TF(I,LT,1598) GO TO ARG
1=y

WRITH(TINUITY TOUTR

GO 10 606K

ANy CONTINUE
X0UTCI Y=Y 00Q,
Iale+a
TFCT,LT,1598) GO TN 5@4¢
Tey
WRITE(CINUYY 10UTAR

M1 XOUTC(T)s120 0,
WRITECTNILITY TOUTA
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500 STOP

9N@ FORMAT(12)

9Ny FORMAT(14)

996 FORMAT(I{HENTER CHAINS YO BE LINKFDINNNN)Y,/,
1 JAWNNEGATIVE NUMBFR FOR OPPOSITF ORDER,/,
1 4PHENTER ZERO AS END OF CHAINS TN RE LINKED,/,
1 18HNULL CHAIN YO EXIT)

997 FORMAT(3I{HENTER SCRATCH DEVICF NUMRER(NN))

998 FORMAT(3MMENTER OUTPUT NEVICE NUMBFR(NN))

999 FORMAT(29HMENTER INPUT DEVICE NUMBER(NN))

> a2 2P P>M™MBE"T 2> TTEMM™MTIEMBEPETE "N MMMEMM™MM™m™ ™

FND
oV A0ua
INR PESE
INT AESE
XIN AESE
10UTR 2D9F
XO0UT 209€
18 469E
XS 4A9F
I1SAV SFoL
LINK SF AE
1 ARNA
999 AF 34
(D nene
9ne mn3¢
IN SFFE
998 HWEUC
101y 6Pn2
997 AnE 4
18k 6006
1 60V A
IRFAD 6AO12
11 6Nt 6
996 ADAE
L 6A1A
3 sacs
99 aNA6
10 w126
500 an3e
2 AgAA
) pone
2n nAC A4
M 6022
1001 #1R2
102 UrA14
103 A43F
14 ”“aR®
108 562
106 n652
400 AAENA
40 P2BA
J 6A2E
31 A3JAF
21 A3A2
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i N B B R O R Rakadt 25 28 28 28 2

107 8562

118 ASR6

414 A7AA

A4 p872

401 ACA4

REw L LL

12 604E

NL 6052

403 asCA

420 CLDY]

402 PRBA

601 no1m

602 2940

603 A98E

604 A9R4

6ns% WARA

oM naue

606 PR9F

501 ADNA

S 2009

oV aAnne

PROAGRAMS

168 ,v F1A?
F238 ,MFS FL76
F2R6

fNTRY=PNINTS
Fasa o E146
Fla2 REW FiC2

CAMMNON=RALNCKS

NONE

UNDFFINEDS

NONE

REwW
(B

WU

F134
EeSA

€16C
Fa0n4
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EDITDB

Purpose
EDITB is a point editor. The routine allows addition and de-

letion of points and changes in the coordinates and/or rank of points.

Procedure Description

A list of chain numbers in which the points to be edited are
located is read into an array. Data is processed in 6400-byte blocks.
Each block is searched for chain headers and when one is found it is
compared to the chair number array. If a match is found, the entire
chain is copied onto a temporary file. Those chains for which a
match is not found are copied to the output buffer.

Upon completion of the chain search the actual editing begins.
Editing is performed on a chain-by-chain basis. For a given chain
the user specifies the position and coordinates and/or rank, when
applicable, of the point, The new data is sent to the output
buffer and the next position to be edited in that chain is
specified if there is one. If not, the remainder of the chain is

copied to the output buffer. The process is repeated for each chain
in the temporary file.

Common Blocks

Block Name Contents Description of Contents
/BLK1/ 10UT output device number
/BLK4/ USTDP, RUSTDP, CTRLME constants for conic pro -
RGCOBE, PI, PI1, COPST jection
Subroutines

MTBUFR: copies output buffer to tape and resets the pointer to
the top of the buffer.

CALL MTBUFR (IOUTB, I)
IOUTB: output buffer
I: pointer in the buffer
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PROJEC: Projection of point from the globe onto the plane via a
secant cone.
CALL PROJEC (RLAT, RLONG, X, Y)
RLAT: latitude of point in radians
RLONG: longitude of point in radians
X: projected x-coordinate, returned by routine

Y: projected Y-coordinate, returned by routine

See SUBSET documentation in this section.
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INPUT
O CHAIN
INTS TO

YES GET
DATA
NO BLOCK
coPY
10
OUTPUT
BUFFER

copPy
CHAIN
TO OUTPUT
BUFFER

Figure 28: EDITDB FLOW CHART
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C

DIMENSION INBC160@)» I0OUTR(16UM),I1SC160R), INT(200A)
DIMENSTON ISAV(4)

DIMENSION XIN(C2),XO0UT(2),X8(2),LINK(20)

COMMON /BLK{/ T0UT

COMMON/R| K4/USTDP,RUSTDP,CTYRL ME,RGLOBE,PI,P11,CONST
EQUIVALENCE CINRCYI) , XINC1)), (TOUTRCT),XO0UT(1)),(I8C1),X8(1))
FQUIVALENCE (INB(1)2INT(1))

INTEGER TASK,TYPE,BLANK,GETPOS

INTEGER WHRERUR,POSTTN,RANK

RGLOBL =}

P1e3, 14159

PItsPl/18@,

USTHPaS?, 0a

RSTDPsdy A0

CTRLMER7 47

CTRLMESCTRLMF*P]

RUSTDPu2 «PTaRGLOBE* ((USTNP=BITNP)/360,)e((COSCUSTNP#PI1))/
CCCOS(BSTNP#PI1)=(0S(IISTDPePI1)))
CNTRLPE(1)STDP4RSTNP) /2,
CONSTsRUSTNP 42 ,4PTeRGLNRE# (IISTNP=CNTRLP) /360,

WRITF(5,999)
READ(5,9a0) IN
WRITE (5,99M)
READ(5,9@0) I0UT
WRITEFS,997)
READ(S,9a0) TSK

BLANKg0Q

GFYPNSEY

ey

THEADS{

11sg

WRITF(S5,99A)

Le

READC(S,901) LINKCL)
TErLINK(CLY EQ,2) GO TO (A
| o| ¢

Gh 1D 3

€ START PROCESSINGS

C LRF
10

2

109

ATE TEMP FILE FOR CWAINA TO AF CDITEDN
Lol =y

TFCL,LE, @) GN TO SA@

READCYN) TNR

N0 20 Msy,1600,4

GO TO (101,102,1038,104,105,106), THFAD

TECINACM) GY,100Q) 6O TN 400
ISAVIYYaTINR(M)
ISAV(2)aTINA(Me])
ISAVII TR (M4D)
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1SAV(A)sTINB(Me])
INEADS=2
GO T0 20

102 DO 4@ Jeg,L
TFCINB(Me1) EQ,LINK(J)) GO TN 104
40 CONTINUE
10UTB(I)=ISAV(Y)
TOUTR(I+1)818AV(2)
JOUTR(T¢2)8ISAV(3)
10UTB(l+3)mTSAV(4)
Inled
1FC1,.GE,1598) CALL MTBUFR(INUTA,T)
INUTB(I)SINB(M)
JHEAD=3
TOUTR(l+1)sINB(Me)
21 IOUTR(1¢2)sINB(Me2)
I0UTR(143)sINA(Me3)
I1s1e¢4
IF(I,GE,1598) CALL MTBUFR(IOUTA,Y)
GO TO 20

103 YOUTCT)ISXINCM)
XOUTCI+1)aXIN(Me9)
IFCXINGM) FO,1P00,) IHEADSY
GO TH 21

104 JSCITY®ISAV(YL)
IS(IT+1)s1SAV(2)
IS(T1+42)818AV(])
ISC(IT+3)sT1SAV(4)

I1sTe4

TFeIT,.T,1508) GN 70 1u7
T]ey

WRYTE(ISKY IS

105 CONTINUF

107 TISC(II)STINR(M)
THEADS6
TS(Il¢1)sINB(MeY)

1008 I1S(T142)sINB(Me2)
1SCIT+3)sINR(Me3)
171144
TFCIT.LT,159R) GO YO 2¢
T1smd
WRTYTF(ISK) IS
a0 1IN 2m

106 XSCII)axXIN(EM)
XS5(ITe1)sxTINIMeY)
Yf(IYM(“).rﬂ.lﬂﬂm.) THFADS®Y
AN TN {nR

20 COMTINIF
Gn o 2
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T

ANP XS(11)s190@,
WRTTE(ISK) IS

START FDITING ON CHAIN BY CHAIN BASIS

oM

WRITE (5,995)
WRITE(S5,979)
00 4t Jsig,t
CALL REW(TISK)
GETPNS=
WHERURB®
NLsLINK(S)
WRITE (5,98@)NL
A3 IWFADSY

420 READCISK)Y TS
DN 402 Ms=y,1600,4
GO TO (6M1,602,603,604), THEAD

601 ITHFAD=?
IFCISCM),GT,100R) PAUSF {n
LSN1aIS (M) :
LSN2sIS(Mey)
TYPE=IS(Me2)
GN TD 402

62 THEAD=S
TFCIS(Met) NELNLY GU TN 402
IHFADRA
IOUTRCT) sl SN
IOUTA(T+1)sL SN2
TOUTA(142)=TYPE
10ITA(T+3)sRL ANK
IEREY ]
IFCT,GE,1598) CALL MTAUFR(TNPUTAR,I)
IOUTR(T)=IS(M)
TOUTR(T141)81S(Mey)
TOUTR(142)s1S(M+2)
INUTB(T1+43)813(Me3)

Telsd
IFC1,GE,159R) CALL MTYBUFRCINUTR,T)
GO TN A@2
C
6003 TF(XS(M) EN,170n ) IHEADS]
GO 10 492
r

6P WHERI/ReSWHERIJR ¢
IF(GETPNS,FN,A) GN TN A%
WRITF(5,992)
RFAD(5,991) POSITN

aun WRITE(5,994) PNSTTN
NEANC5,9913) TASK
TFCCP,GY TASK) ,OR, (DL T TASKY) GN TN 40%
TENUNDSEY
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GETPOSsQ
605 IF((WHERUR EQ,POSITN) (ANND CIFOUND FQ,1)) GO TO 607
XOUTCT)sXS (M)
XOUT(T#1)uxXS(Me+Y)
10UTB(1+2)818(Me2)
IOUTR(143)81S8(Me3)
Inled
1IF(1,GE,1598) CALL MTBUFR(TOUYR,T)
IF(XS(M) EN, 1000 ,2) GO TN 406
GO TN 4m2
607 TFC((TASK E0,2),0R,(TASK ER,5)) GN TN 6Q9
WRITE(S,99)
READ(5,989) RLAT,RLONG
CALL PROJECCRLAT,RLONG,X,Y)
XOUT(1)sX
XOUT(I¢1)sy
IFC((TASK ,EQ,3).,0R, (TASK FR,4)) GN TN 6A9
10UTB(142)18(Me?2)
IOUTA(T+¢3)=1S(M+3)
InTed
TF(I.GE,1598) CALL MTBUFRCTOITR,T)
GO TN 613

609 TF(TASK ,FR,5) GO TN 613
WRITF(S5,988)
READ(5,9AA) RANK
I0UTRCT+3)sRANK
TeT+4
TF(T,GE,1598) CALL MYBUFR(CINUTR,T)
IFCTASK NF,4) GO TN 614

C
MaMaig

€

613 IF(TASK FQ,5) WHFRIIReEWHERRe
IFOUNDER

WRITE(5,9R6)
READ(5,993) IRACK
TF(IBACK,EN,1) GETPOSe|
40?2 CONTTINYF
6N TN 424
r
406 TECIFNUND ,FR,AY 6N TN 40y
WRITF(5,985)
40010 CONTINUE
X0UTC(1)Ys1000,
WRTITECINUTY TOUTA
50a STNP
999 FNRMAY(29HFNTER INPUT NEVICE NUMRER(NN))
91 FORMAT(T2)
998 FORMAT(3AHFNTER NUTPUT NEVICE NIMRERCNN))
997 FORMAT (JYHENTER SCRATCH DEVICF NIUMARFR(CNN)Y)
996 FORMAT(I{HFNTER CHAINS TN AE EDTTYFN(NNNN),/,
{ AOAWENTER ZFRO AS END NF CHATNS TN ARF FDPITED)
QU1 FORMAT(TA)Y

165




—

992
991
98¢0
994
993
995

1
986

1
985
988
989
99@
97¢

BLxy
10uUTY
ALK4
usrTn
RUSY
CTRL
RGI 0O
Pl
PIy
CONS
U
INR
INY
XIN
100Y
X0uUY
18
X3
1SaAvV
L INK
TASw™
1YPE
AL AN
GE1p
WHF R
POSY
RANK
.N
R3TN
(0§
LNTR
1
999
el
Qi
)
99A
997

15w~

I Thae oo B i I e R B T R T B I B B o e e, B B o B I e B M B B o

R I Nl e

FORMAT(42H ENTFR PNSITION OF PNINY TO BE EDITED(NNN)Y)
FORMAT(IY)
FORMAT(16H CHAIN NUMRER s ,1I3)
FORMAT(19H POSITION NUMRER ® ,13,22H ENTFR TASK NUMBER (N))
FORMAY(T1)
FORMAT(13H ENIT CNDES 1,/,21K 1=CHANGE COORDINATFS,/,
224 2«CHANGE DETAIL LEVEL,/,7H 3=BOTH,/,124 4«ADD POINT)
FORMAT(3{H FURTHER ENITING IN SAME CHAINT,/,
184 ENTER 1sYES, AzNO)
FORMAT(19H POSITION NOT FOUND)
FNRMAY (24X ENTER DETAIL LEVEL (NN))
FORMAYT(E14,8,2X,F1448)
FORMAT(47H ENTFR LAT AND LONG IN RADIANS (F14,8,2X,F14,.8))
FORMAY(1SH S5=DFLETE POINT)
END
nand
aave
nayc
P QAeuO
NP “Apna
ME *PuB
RE AMnC
ney1a
ney4
T @0yR
"0ua
1¢CC
11€€E
11c€
R 31ucC
31nc
4ANC
arnC
630uC
634C
636C
5370
K A374
ns K378
R 6377
TN A3RN
6384
AANA
P 6398
Aaua
LP A3CA4
nIu2
AFpAa
naAnn
AF2A
LRIN.)
AF §2
Al KA
H3r(
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BT >E>>E™M™™ 2> >>E T EREDEEPETTE 2™ ETEREREPE™MENM™M™

1
IHEAD
11
996
L

3
9Ny
10
500
2
oJ
20
™
104
102
103
104
105
106
AN
4an
J
MTBUFR
21
107
1048
99s
97m
any
RCW
NL
98a
4an3
A20
402
601
602
603
604
WH
L.SNY
1.3N2
6N5
992
991
ans
G4
9913
1FOIIND
o7
14796
K10
290
989

63F4
63F8
83FC
AFR2
640@
AgI06
PFDB
2234
AFFE
w252
LT
a766
6404
#2990
032C
n4acoe
0552
a6ua
BAF A
a77cC
n364
6410
Au0e
n460
LLYL
7558
1774
1180
AFBE
L)
478
1o C
"R22
AR2A
PFR2
LLY]
nANL
"AR2
"ARB
naue
642C
430
WR3E
?FED
1014
PADG
LKL}
1n;2
643
"CAR
XL
anzc
1179
11564

167



~

RLAT  643C
RLONG 6440
PROJEC ABUA
X 6444
Y 6448
613 BFLA
988 1142
984 {0E6
IRACK 644aC
98s 1126
o3 2000
oV 220

T REMPEBPEREREMMTMm™

PROGRAMS ¢

8630 oJ
B89A ,MES
€976 M
CA3® SIN
CBES ,COMP
ccca 38

ENTRY=POINTS s
B474 MTBUFR
8798 ,Q
8948 ,V
COEC REW
CB18 AINY
ccse 86
CCF2 ,ZERO

COMMON=BLOCKS 3
FFBE BLKY

UNDEF INEDS
NONE

8710
890¢
coBs
CAEA
ccot
CCEE

84re
8848
8044
cA8C
cBBA
cco2

FrFcC2

»P 8798 .0 8848 ,0

WV 89SC ,V B94A o1

.8 COEC REW cAsC ¢o8
AMoD CB18 AINT CBBA ,W
»RRARG  CCBO 36 CCO2 (RARG
.8 CCF2 ,ZERO  CCF6
PROJEC 8630 #J 8718 ,p

.0 B89 (MES 8914 ,U

o1 CO76 M €988 9
cos CAJ® 8IN CAEA AMOD
oW CAES ,CONP  CCOF ,RWARG
.RARG  cCCa 38 CCEE .8
BLK4

168



MERGE

Purpose
MERGE combines data files (e.g., coastline and boundary data)
sequentially.

Procedure Description

A data base is copied to the output tape in 6400-byte blocks.
Each block is checked for the end~of-file mark, and the block con-
taining this mark remains in core. The next file is copied beginning
just before this mark. The chain numbers of the second data base are
increased to reflect the new positions of these chains with respect

to the previously copied data.

Common Blocks

None

Subroutines

None
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Figure 29 MERGE FLOWCHART
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NIMENSTON RUFF (1ARA) ,BUFF2(16MA), TBUFF (140A), IRUFF2(160A)
EQUIVALENCF (RUFF(1),IAUFF(1)), (AUFF2(1),TRUFF2(1))

"

12

11

10

22

21

22

IR

52

B

WRITE(S,9R9)
READ(S,98R8Y IN
WRITF(5,987)
READ(S,98R) 10UT
IHEADS

I1SFE9sey

READ(TN) RUFF

D0 (™ ley,1600,4
IFCIHEAD EN,A) GN YO 14
IFCINEAD,FR,2) 6N 10 12
IF(RUFF (1) EQ,10AR,) GN TN 24
INFADS2

GO T0 1@
IBUFF(I+1)sI8EN
ISEQsISEN+1

I{HEANSO

G0 10 1@

TF(RUFFCTY) NELIOPA,) GN TN (U
IHFADS

CONTINUE

NRYTECINUTY RUFF

GO 10 |

WRTITE(5,986)
READ(S,9R8) 1IN
IFCIN,EQ,A) GO TN 14
READCTINY RIFF2

THEANE1

00 32 Mgy,16A0,4
TFCIHEAD ER,?) GN YU 39
IF(IHFAD EN,2) GN YO 32
TFC(BUFF2(M) ,ER, 1ANR.) GO TN 2@
IHFADS?

IRUFF (T)YSIAUFF2(M)
IRIFF(1s41eTBUFF2(M®Y)
TRUFF (1+2)sTRUFF2(M*2)
TRUFF(L+3)sTRUFF2(Me3§)
Teled

Gn TN 29

IR JFF2(441)8T1SEN
TSFAsISENe

IHFADS?

oo Th 33y
RUIFF(TIYSHAIFF2(M)
RUFF(I+1)sNIFED(Mey)
RIEFE(T42 YN IFFD(MeD)
TRUFF(TeWYRTAUEFD (e )
TeleA
TRERIIEFD () NE 1000,) AN TA 29
ITwE A g

TFCL,LT 1A01) GO TN 4D
Tat

wRTTEETINUTY RIUBF
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32 CONTINUE
READCIN) RIFF2
6N T0 22
1U@ BUFF(I)s{@aQ,
SRYTFCINNTY RUFF
1SEQsISFNay
wRTITH(S,985) ISFQ
sTap
An7 FORMAT (SAHENTER NUTPUT NEVICF NIIMRFR(NN))
958 FORMAT(12)
QRO FNRMAT(20HFNTER TNPUT NEVICE NIUMRFR(NNY)
936 FORMAT(SORENTER TNPUT NEVICE NUMRER(NN) = IF FINISHED ENTFR 00)
QA5 FNRMAT(22HTOTAL NUMBER NOF CHAINS,TS)
FND
WU “amii
RIFF 7%%8
TRUFF  4%%R
BIFF2 (FRA
IHUFF?2 (E5A

QRQ “ACF
o] ARAD
Q4R 2406
L 1748
R AA9F

rouy J75¢C
IMEAD 3747
T13FN $7AR

1 NA7A
LR aAApym
1 71 3C
} §7AC
1" AR
12 nAara
2 AMAL
LY AAF 4
10 NWAAD
29 AJAE
22 aqna
40 nA12
“ 377¢C
5n A3nR
32 2206
33 2222
29 A3INE
9us 1532
oy AANO
oV PANA
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APPENDIX A

DATA BASE FORMATS

Table I
World Data Bank I
Block Size: 1600 bytes
Record Size: 80 characters

File 1 and File 2:

Coastline and Boundary data files

Field No. Field Length Data Description Format
(Bytes)
1 7 Line Segment Number 17
2 20 Latitude in Radians E20.8
3 20 Longitude in Radians E20.8
4 3 Blank 3X
5 2 Latitude - Degree part 12
6 2 Latitude - Minute part I2
7 2 Latitude - Second part 12
8 1 Direction-N(North),S(South) Al
9 3 Longitude - Degree part 13
10 2 Longitude - Minute part I2
11 2 Longitude - Second part 12
12 1 Direction-E(East),W(West) Al
13 3 Blank 3X
14 2 Rank A2
15 1 Blank 1X
16 9 Record Sequence Number 19
File 3: The third file of WDBI is actually a merge of two files—-

the Map Area Code Index and World Data Bank I index. The

format of each is given below.

Map Area Code Index
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Field No. Field Length

(Bytes)
1 11
2 1
3 24
4 44

World Data Bank I Index

Field No. Field Length

(Bytes)
1 11
9
3 1
4
1
6 4
8 43

Data Description

Map Area Code
Blank

Map Area Description
Blank

Data Description

Map Area Code

Blank

Map Feature

B = Boundary

I = Island

C = Coastline

L = Lake

Blank

Rank

1 = appears on all aaps
2 = gingle point is.iands
Blank

Line Segment Number
Blank
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All
1X

A24
44X

Format

All
9X
Al

4X
Al

4X

17
43X




Table II
Reduced World Data Bank I
Block Size: 1600 bytes
Record Size: 16 byte binary
File 1 and File 2: Coastline and Boundary data files

Field No. Field Length(Bytes) Data Description
1 ; 4 First three digits of Line
Segment Number
2 4 Last four digits of Line Seg-
ment Number
3 4 Latitude in radians
4 Longitude in radians

177



—_——

Table III

Projected Data Base
Block Size: 1600 bytes

For each chain:

Field No. Field Length
(Bytes)
1 32
2 .Variable
3 16
Chain ID
Field No. Field Length
(Bytes)
1 4
2 4
3 4
4 4
5 4
6 4
7 8
Data Points
Field No. Field Length
(thes)
1
3
4 4

Data Description

Chain ID (q.v.)
Data points (q.v.)
End of chain (q.v.)

Data Description

First 3 digits of original line
segment number

Last 4 digits of original line
segment number

Type of chain

1 = coastline

2 = boundary

3 = box

4 = other
Unused integer field
Original source chain number
Cumulative chain number

Unused integer field

Data Description

X - coordinate
Y - coordinate

Deviation of point from its trend
line*

Rank of point*

*thia value is determined by DETAIL
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End of chain

Field No. Field Length
(Bytes)
1 4
2 12

Data Description

1000.0
Unused integer field
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Table IV

WDBI Index by Line Segment Number

Field No.

Field Length

0 N O n W

(Bytes)

3

24

40

Data Description

First part of Line Segment
Number

Second part of Line Segment
Number

Blank

Map Feature

Blank

Map Area Description
Blank

Map Area Code
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APPENDIX B

COMPARISON OF MAP SCALE DISTORTION BY PROJECTION TYPE
REGION DESCRIPTION

Assume the region to be mapped has a 40° latitudinal span and a
60° longitudinal span (a somewhat larger east-west extent than the
European region we map). The location of the region will vary among
projections in order to simplify calculations and to minimize distor-
tion.

For the zenithal projections, the region is assumed to be cen-
tered at the North Pole. The scale error of a point whose position
is measured relative to the point of tangency to the plane is unef-
fected by the absolute location of either point. Thus, for example,
a point 20° south of the North Pole with the projection plane tangent
at the pole will undergo the same scale increase/decrease along a
radial line from the point of tangency as a point in latitude 30° N if
the projection plane were tangent along the parallel 50° N (in the
figures below NP1' = TP2'). In the former this radial line is a me-
ridian.

N P1' T
N
2 g
50 /0
70
l 90 Q
E
N = North Pole T is the latitude 50° N
EQ = Equator P2 is in latitude 30° N
P1 is in latitude 70° N
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In the cylindrical group, the region is centered along the
equator for both the Mercator and Simple Perspective Projections so
that the normal position of the cylinder is used and calculations
are minimized. For Gall's projection, *he area 1is centered near the
45" N parallel as the cylinder intersects the globe at 45" N and 45°
S parallels and thus the minimum distortion of the region is calcu-
lated.

In both cases of the conical group for which scale distortion
is given, the region is centered at the 49° N parallel. Thus, the
tangent cone is tangent along the 49° N parallel and the secant cone

intersects the globe at 41° N and 57° N parallels.

COMPARISON OF SCALE DISTORTION

For each projection two types of scale distortion have been
determined; meridianal and parallel. The percentage of parallel
scale distort un for projections in the three classes has been de-
termined by calculating the ratio of the length of the parallel N’
away from the 'center' of the map to its corresponding length on a

globe of unit radius. The 'center' of the map is defined as follows:

for all zenithal projections - point of tangency to the plane

for tangent cones and - intersection of the central

cylinders meridian with the standard
parallel

for secant cones - intersection of the central

meridian with the central
parallel (mid-parallel between
the two standards).

for Gall's projection - intersection of the %entral
meridian with the 45 N par-
allel

The percentage of meridinal scale distortion is a projection/
globe distance ratio and is determined as follows:
zenithal projections - meridianal distance from the
center of projection to a point
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in parallel N° away from the
center

cylindrical projections - meridianal distance from the
equator to a point in parallel
N~ away from the center

conical projections - meridianal distance from the
equator to a point in parallel
N° away from the center

Tables V a and b list the scale distortion for the stereographic,
orthographic and gnomonic cases of the zenithal group; Tables VI a
and b lists the same for three cases of the cylindrical group and Ta-

bles VII a and b for two conical projections.
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Table V

ZENITHAL PROJECTIONS

(a) % MERIDIANAL SCALE DISTORTION

Projection Distance from Point of Tangency
(Degrees)
20° 30°
Stereographic Le% 2.3 %
Orthographic 2z 4.5 %
Gnomonic 4.2 % 10.3 %

(b) % PARALLEL SCALE DISTORTION

Projection Distance from Point of Tangency
(Degrees)
10° 20°
Stereographic 0.8 % 3.1 %
Orthographic 0% 0%
Gnomonic 1.5 2 6.0 %
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Table VI

CYLINDRICAL PROJECTIONS

(a) % MERIDIANAL SCALE DISTORTION

Projection

Mercator

Simple Perspective (one
Standard Parallel)

Gall's (two Standard
parallels)

(b) % PARALLEL SCALE DISTORTION

Projection

Mercator

Simple Perspective (one
Standard Parallel)

Gall's (two Standard
parallels)

185

Distance from Standard Parallel

(Degrees)
20° 30°
2.2 % 4.9 7
4.2 % 10.2 %

13.3 % 14.2 %

Distance from Standard Parallel

(Degrees)
10° 20°
1.5 % 6.4 %
1.9 % 6.4 %

15.8 % 21.9 %




Table VII

CONICAL PROJECTIONS

(a) % MERIDIANAL SCALE DISTORTION

Projection Distance from Standard/Central
Parallel (Degrees)
20° 30°
One Standard Parallel 0% 07
Two Standard Parallels 0 % 0%

(b) % PARALLEL SCALE DISTORTION

Projection Distance from Standard/Central
Parallel (Degrees)*
9° 19°
One Standard Parallel 1.2 % 5.7 %
Two Standard Parallels 0.2 % 3.8 %

* ] o o o
9 and 19 are used instead of 10 and 20 because distortion at
this distance had been previously determined for the conic projection

with central parallel at 49° for the European map displays.
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