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SECTION I

INTRODU CTION

Project 7090, Operations/In telligence Techniques Experimenta-
tion, has as its primary objective the development of man/machine in-

terface, graphics display, and data processing techniques for effec-

tive applir~ations of intelligence data in support of operational mis-

sions. The problems of processing, interpreting and applying intel—
ligence data — data f rom 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 repor ted 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 C2 system handling positional geographic—

based data, is the ability to display this data over a map background.

Existing C2 systems possess this canability 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 (some times too much) but suffer from slow response to “simple ”
change of context coimnands (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 date — e.g., lines of co~~unication

7
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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 wa~ constrained in several ways. First

of all , special—purpose data structures and data manipulation tech’—
niques were likely for the CDDE, because of the goal of providing ra-
pid response to “simple” change—of—context commands . This fact implied
that the WDBI data fo rmat would not be useable and that we would have
to reformat WDBI data in GDDE form, A second structure involves the
amount of detai l that must be left in the maps. Two factors influenced8



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 f rom the data itself or f rom our manipulation of
it. Altogether , we require a special set of tools that can modify
WDBI to create custom map dat a 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.

9



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 CREAT ION

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

I.

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.

11 
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DATA CREATION

PROJECTION

EDITING

DATA REDUCT ION ~ ~- (CONTENT EVALUATION)

$ 
_ _IMAGE CONSTRU CTION ~

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 80 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 comp leted
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, Tab le
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 thi8 is a transfor-

mation from the globe to the plane, that is, from three—space to two—
apace , some stretching and/or shrinking must occur in the region which
is being mapped. The st retching and shrinking can result in distor-
tion of the shape , area , distance and direction measurements or any

13



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
o 0 0

latter type. It extends from 12 W longitude to 39 E and 30 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 is 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.

Af ter the projection process the Car tesian coordinates of the

18
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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 is 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 ~~~
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 Lab for Computer Graphics and Spatial Analysis and
is described in “POLYVRT User’s Manual”, Version 1.1.

22
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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 adj acent 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 CONSTRUCT ION

The final component in the map generation process i.s 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
graphics handler, Pallet.3 It is during this process that a minimum

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

digitiz ing dat a because this p rocess has already been completed f or

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 corn—

ponents of which many iterations are generally needed. For example

digitizing errors are not apparent until a map is disp layed and their

removal is not assured unti l  the map is again disp layed .

In addition to the routines required for these processes , two

others,ENDPT and PRINTII,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.

3P~ 11et 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 .

26



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.
4 

Appendix A is referenced for the

input/output data specifications. A sample run is also included.

4
Logical unit to external device assig~~ents 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 EVALUAI ION ENDPT

PRINTM

JOIN

EDITING EDITDB

)~ RGE

Figure 9. Breakdown of Map Generatio n 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

Iflput

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 lik, these coordinates to be calculated by
BOX a., 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 f inal chain on the

tape is the box chain and is identified as such by a three in

the third field of the chain ID.

Prj nter :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

,j~ 
i
~~~~~~

E N T E R  2 bOX COO1~DI~~A’r~~s 2F5.3

— . 398— . 263
0.2780.410
ENT E i~ I~1PUT i)EVICE ~UM B E R (LJN )
01
~.NTt~R OUTPUT DEVICE NUr48E~~(:~N )
02
CNT~~R D~WICE LEVEL FOR BOX
11

L UJ
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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 .

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: WUBI data , format as given in Appendix A, Table I

User : The user must specify the following which is read from four

card s:

5Th. planar region describes a recta ngle 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 specif ying 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 P6.2, which specif y 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; mm , max x- coordinates , followed by
mm , 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 if 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 leave, and
re—enters the region.)

At the conc lusion 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 Readet Input
2

000075
071. 00028. 00—25 . 00040 . 00
—0.3980000.27800—0.2630000.41000

Printer Output

~~~~ FN CW ~Lfl(~~~ $KT PPE~ • 14

4UM~ tR (W $ LOC KS Ti) ~~~ ~EAO S 7~

I AT ~A~ C F 7I.~ ’~ TO ~~~~~ L.0N1 PANGP ~25,P~ TO ~~~~~

* R A P 4 G P IS —ø . i~ fiP1~ Tfl ~ ,27e~~ V ~ A PJG? 15 —e ,263~ P

1(1 ~~~~~~
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S€G M ~~~ P4UM B IN s 3e~aU~~0

~L A V 1 N G  R~CTA NGLt AT 0,16468 0.41000 FROM 0,16476 P,43~ 5~

~ROS31 ’~cj L A T— L OM G ~0UND *M Y AT 1,124149571 P1 i~,4e~47PS3I MP

~RO$SV~G LAT —LE’N6 I~OLJN D A I~Y AT •.12385 6171. 03 P,49?63441L PP

( PI f LP I ’4 ( j  RE C TAP JçL~ AT 0,16571 0.41001 FROM 0.16567 0,45991

LLAVI ’ .G PEC TAP 4G1j AT 5,17 47~ 0,4 j pPl  FROM 0,17453 l,4 1~ 5P

&N1LRP ~6 R ! C T A~ 6LL AT P.19354 R •4jpPf~ FROM 0,19334 0,40974

TOTA l.. NL~M BF W OF CR O SSING S OF LATI.LONG ROUNDS $ 2
“lIMBER OF r’F.t.IF.RA T~.D CHAINS • 3
NUM~~fR OF POINTS I N S I D E  N ( C T A p dr ,LE $540
L A T  PAPJ GF IS 6.3,~ô1P TO 71,~~7b
LO NG I~A NGE 18 7,548 TU .S1,016

LIN( 5~- GM~~IM’ N1.I~~~EW •3PO1140

T O T A L  P.JUM9f~~ QF CR O SS ING S OF L A T ~ (,flNG BOUNDS a P
PIIJNBEH OF GLN L PA TED CHAI N S s ~
“UM8~~R OF PO INTS IN SIDE P

~FCTA NGLE ‘112
LA T RANGI 18 A3 , 0~ P TO o5,937
LO~1G PANGI .  IS 18.234 TU 24~~~68

F 1 ”A L 5~j i M A’~~
T O1A L L3 P~8IOE Al ALL • Sb

it) TA L 1.3 PROCCSSIO BUT TUTALLY OUTSIDE RECT , • 238

‘UT AL ~~E~
I 01 !NSIO(. p15 •

‘r~~T~~ i r I f f lWl~~ O~ r,ENERATEI) CH AINS • Sb
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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

value 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 fr om
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 output 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
III

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

0 - 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 length .7

• a two digit integer specifying the number of bandwidths

• a single digit integer indicating the bandwidth specifica-

tion method ;

Let: bandwidth (i) BW(I)

bandwidth factor(i) — BWF(I)

band multiplier — B14
minimum Cartesian coordinate range — MCR

bandwidth increment INC
minimum bandwidth — MINBW

Bandwidths are computed by one of three methods :

(1) geometrical

BWF( 1) — MIN BW
BWF( 1) — BWP(I—1).BM

7Originally only metric 1 was implemented. The ‘produce metric ’ was
added as an ef for t  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) W R

(3) arbitrary

BWF(I) is specified by the user for all I,
BWF(I) > BW(I—1)

BW(I) — BWF(I) . 14CR

• for geometric bandwidths

a floating point number , format E 14.7 specif ying mini-
mum bandwidth , MINEW
a floating point number , format P5.3, specif ying a band
multiplier , BN

a floating point number, format E14.7, specifying the

minimum Car tesian coordinate range of the map , MCR
• for linear bandwidths

a floating point number , format E14.7, specif ying mini-
mum bandwidth, MINBW
a floating point number , forma t E14.7 , specif ying band-

width increment, INC
a floating point number , format E 14.7 , specifying the

minimum Cartesian coordinate range of the map , MCR

• for arbitrary bandwidths

N floating point numbers , each having format E 14.7

specifying bandwid th factors (N — number of bandwidths

previously specified by the user) , BWP (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 Kun

Input :

.) 5000
L ) L T1.1 L Di.~ ’I UEH
L LTLR 1 FO~ DEB UC, ELSE 0
0
L.~T Lx~ cooc ~‘oi~ ~L~ r~~rc
LNT~~ 1 FOR DEVIATION FRO f4 TRI~iJO LINE
L~~TLt~ 2 FOR PRODUCT OF DEVIAfTON AND TREN D L I N E  LE~~GTd
1
LNT~~R ~iO. ~)F O L T A J E  LF VL L~ (WN, UP TO 20)
10

~~4 f I~R ~~L~~X )1 H .~Pt ~L’ I4L~~ilO1)
LN,i’Lr~ 1 FDR GEOi’1LT~’iIC
k NTL~ 2 FOt~ Lfl4EA R
LL’lTL~ 3 FOR A R B I T R A R Y
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1
E N T E R  t4IN tM~ DWIDTH (E14.7

0 . 0 0 10000
ENTER BAND ~1U L T I P L I E R  (~~.NNl, OVER 1.0)
1 . 5 0 0
E N T E R  MI~ CUORD PSANGE (E14.8)

0.68000000

Output: Point Distribution

Cue.
S.q. WDBIL.S.N. type Chat. Q,ain SPts . 9 I 2 3 4 5 6 1 8 9 10
I I I

66 3pL ~?25P ~ 27 62 14. I? P 4 P * 9 1 U P 4 6 2

r”~. 67 ‘~~~;26P * 29 54 ~. *6 P II 2 P 6 U P 6 9 2

~~~ 66 i PP23*P 1 3* 66 14. 37 It 24 2 5 P 3 I 4 1 2
69 3692364 1 32 1*7 Ni 41 14 21* 3 1 4 1 I 4 6 I 2

t~~14u 74 3p4~ j 9p 4 33 54 Ni t7  P 13 P 4 1 4 I P 6 P 2
t ’~~t . 71 31*02524 1 36 9* 14.325 t 23* 16 13 II 15 9 S 3 1 5

C~~Ni 72 3947536 1 37 97 14.205 P *2 1* 71 j0 14 7 7 3 3 4 6
t$4. 73 31414754P 4 35 93 14. *1* I’ * 1  P 1 1 P 1 I 0 4 2

rH Ni 71 3PP.?560 1 39 91 ‘4. 6 4 2 0 4 I I 1 9 P P 2

C’ .. 75 3p4;57 p 1 444 95 ‘4. 12 44 7 e I P 1 S I P I 2
CH4ei 76 3P42~ 6P 1 41 94 ‘4. 14 14 6 1 S 2 9 1 S P • 2
(~M’4u 77 3002674 1 46 1 4* M.%97 14 *25 *7 15 9 9 • 7 1 2 6
~ 4i4 i 74 514 07654 4 47 162 14. 42 0 2; 6 P 5 3 1 1 I 1 2
CON• 79 34P77$ a 44 p113 14. 9 14 5 9 I P P U I I P 2

PP 3992790 I 81 194 N~ 7 P 4 1 P S P ~ I I P 2

Sumearization

DL b~ F BW NP CLIP CLC C5C
0 0.00000 0.00000 2 7550 476 4
1 0.00100 0.00068 4819 7548 476 4
2 0.00150 0.00102 625 2729 201 2
3 0 . 0 0 2 2 5  0 . 0 0 1 5 3  515 2 1 0 4  142  2
4 0 . 0 0 3 3 8  0 .0 0 2 3 0  412  1589 104 2
5 0.00506 0.00344 319 1177 64 2
6 0 . 0 0 7 59 0 . 0 0 5 1 6  2 0 8  858 42  2
7 0 . 0 1139 0 . 0 0 7 7 5  166 650 28 2
8 0.01709 0.01162 130 484 18 2
9 0 . 0 2 5 6 3  0 . 0 1743  54 4 0 4  12 2

10 0 . 0 3 3 4 4  0 . 0 2 6 1 4  350 350 9 2
137 C 1 I A J L ~~ ?ROCE S~~E~.)

7550 POINTs PROCESSCD
476 POINTS It L~ NCEST CUAI~4 PJI.~’VS IN SHORTEST CHAItI

L) ONE
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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

• start execution

ST 8000

Input

Data: projected data base , forma t as given in Appendix A , T: ’le III
Use r : The user must supp ly a list of chain numbers correspond ing to

the cha ins to be deleted . The chains must be listed in order
of their  appearance on the input tape .

Output

Data: specific c’~it~ have been removed from the dat a base.

Sample Run

~T 8000
L~~TCH Ir~Pur DEVICE ~U 1BER(t~N)
01
Ei~TER ‘JU i PUi DEVICE LJUt4BER (.’JN )
06
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r

ENTER CHAINS TO 135 ELIMINkf~ D(NNN),
ENTER ZERO A. LAST CHAIN
057
082
161
185
003
000
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‘ISLAND

This routine is an aid in determinin$ those islands which are
too small to be displayed at a given scale . An island is deleted if
it appears as a single poin t or if it ~~rgea ‘ith another land mass
when displayed. ISLAND computes the horizontal and ve r tical exten t

of all chains in the data base whose endpoints coincide.8 The ~~a—
surements are made in terms of the Cartesian coordinates of the data.
To test the proximity of an island to nearby landmasaes , 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 maxiimmi
x— and y— coordinates of the island calculated in the f i r s t  pass
through the data. If the distance between these points is less

than a minimum value,9 the coordinates of the points and their

8pective chain numbers are printed .

Instructions

To execute ISLAND

• make logical unit assignments

AS 0685 input tape on drive 85

AS 0313 printer

• load ISLAN D 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

Output

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. For each island the minimum and

maximum x— and y— coordinates are listed. Prom the second

pass the coordinates and chain numbers of points less than the

minimum allowable distance apar t are printed.

Sample Run
First Pass

WDI LS I4 Chain type (
~hain I ~~~~ Chain I x—.t .tt y—st a rt x—e nd y—end

519*760 1 1 16 171 9,2760 0,3740 6,2766 4.336*
5065516 1 117 172 0,1647 0.1176 1,2274 0 .2427
5IPt52P * III 173 4,1585 4.1934 •,j555 0.1034 •

9 *5 •,l7~~9 ST V • 1.1663
14*5 8 45 0,1590 ST V . 4.1916
‘IN V 15 9.1703 AT N . 0.1707
1449 V *6 0,1936 67 1 • 4.105 1
0711* I U 0 .6*67 0~ L ?& V • P ,4~ 44

51051*31 I 119 4 7 4  0 ,171*5 0 .1971 0 .1745 0.1971 •
“ TN 1 11* 0 ,173* *9 V a 4 .191*4
CII 1 1$ p ,j.~ , AT V • 0 .1916
“ IN V 15 P .1934 A~ ~ U 0.1763
14*8 V vs 14,2604 *7 14 . 0•1753
“71,9 1 S 6,0160 0(17* V U •~ PP7I

5141*570 130 175 9,2537 S~,2745 0.2754 0.2753
5004575 1 121 *76 0,2755 0.2566 6,2554 1,2753
0 1* 3 *77 .0,4904 .6,2760 .1,1111 —a,27I6 •

0*14 1 IS .0,1101 A t V S
“ax i it 0,2600 67 V a •I*.~ 700
N~ *4 V IS •0.1744 *9 1 a
14*1 V 43 0,1140 6? ~ • 14.26140
06L~~ I S I•60P0 41(4 74 V 0 1,0101
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Second Pass

~ 
o ther land a y Delta a Delta y

m.ea chaini
63 0.4625 4.156* 1 0.09*2 0,34*3 4.4692
03 $.0425 0~ 35 0I * 14,4093 0,3496 0,0972
63 4.0676 4.3501 * 0,01*40 P,3394 4,4659

*45 0.2246 —l.~~l29 47 0 .224 1 .0.13 76 P,aooS
445 6.7163 .0,1345 47 0.224* .0.1376 0,0677
*45 0.2105 ..0,1371 42 14.274* .0 ,1376 0,0064
145 6.2227 —o .1435 42 0 .224 1 .4 .1374 1,1050
77 P •0175 0,251*0 50 0.0146 4,2497 5,0674
77 •.~~12S 0.2521* 50 0.14166 0,2497 5~ 0S3I
77 4.0475 1.7564 56 6.0*12 0,2806 0.0562
F7 P.0*21* 0,2529 56 14.44*7 4,2546 •~452277 0 .1 4 * 75 0.2560 St 11,141 * 1 6 .2813 5,05S5
77 0~ 0t 7I 0,7524 50 0.0*14 0.75*3 P.PlIS
77 P.s115 4 .2561* 55 0.0121 0 .3520 0,064S
77 6.0*26 0~ 2520 56 0,1412 1 0.7520 0.9601*
77 0,0*75 0.2566 55 6,0137 4,2524 0.0648
17 0.0124 0.2526 54 14.14132 0.2524 0.0604
77 4 ,0 175 4 .2564 50 P,0~ 42 0,2527 6.004 1
77 o ,p*21 0.2520 50 ~l ,p I42 0.7527 4.0666
77 6.0175 0,2564 50 0 ,0115 0,2527 1,0111
77 6 .6* 26 4 .2578 51* O,ØI1$ 4 ,2527 0 • 0000
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IMAGE CONSTRUCTION

CMAP

C)IAP 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:

• make logical unit assignments
AS 0195 mount tape WRGOI6
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 (CORED? responses not given)

ST DCOO
LO

01

0080, Fm

• load CMAP

RW 60

LO 60

• start execution

ST 2E00
j~ put

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

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

in order to be retained in the map.

Output

Data: drum file containing an image of the data points of rank

greater than or equal to that specified by the user.

Sample Run

~-T 2E00
ENT*~R NAME

!•IAPT HREE
E~~TEi ( D E T A I L  LEV EL (N N )

11
S TOP

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 f rom loader
LG 2E00
LO 61 ENDPT
END

start execution

ST 5000

Input

Data: projected data base , forma t 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
010 ID 341144C1 nUIGIN 340. 141161 370, V OT4IT Y$T*I, 1(441 114441
350* 374 2 5 1* 4 ,109* o ,3002 0.1579 0.2127
3004044 P *1 *4 4,6205 1,1034 0.0*56 .4,~ l333004 11*0 2 *6 * 6  0,4654 0.020* 0.6950 14,141 7
3aO1~ 50 7 *0 II 4,0101 .0,0239 I,P3•S .0,0751*
3904000 2 20 74 —0 ,0203 0,0* 10 .0,011*6 1.0 100
3001240 5 24 14 .0.52* 1 0 ,0604 .0,1213 0,03*0
300445 0 2 29 76 U.22l7 0,0311 0,2100 0,045*
3*444*0 P 33 33 0,1344 •U~0l00 4,564* —0.0274
3441190 3 36 11* 0,6316 0,0135 6,7700 0.4140
34013*0 2 47 37 0,7760 .0,0450 5,2461 0,01*l5
3001350 7 19 36 0.1700 —0 ,0010 0,IO~9 .0,0455
30446,0 2 43 13 14,2353 .0,1*37 0,1057 .0.1430
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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 ~~~~~‘ !‘ese (e .g. ,
missing chains) will be made obvious.

Instructions

To execute PRINTh:

• make logical unit assignments

AS 0685 input tapes on device 85

AS 0313 printer

AS 0510 Carousel terminal

• load PRINTN 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 columus 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 ‘I’, and boundaries by the char-

acter ‘a’ .
Sample Run

ST 5000
ENTER DETA IL LEVELCUN )
04
PAUSE 99

PAUSE
RW 6
ST 5000
ENTER DETAIL LEVEL(lp)
02

• PAUSE 99
PAUSE

I.
49
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84111*1 4414*81 1*1 III 11114
8 1*41 44111* 4*1*1 4 4*1 ~ 11*1

1*1 1 *11* *1*111 1 4 1
II III I I VI

X 1*1* 1 1  II
1 *1 1* *1*  1 8 V

4 1 *  *1 * I
1* * 8

Xl *1 1 * 4 II

1* * * * I IX 481
IX *48* I II 4 4 *1 8
IX 1*1 4 Xl XX 8*4181%

XIX * *1 1 18 14
* 1 8 IX 1 XX XVXI%VXI% I

18 X X X I I  1 Xl *111 1
* XXXI I II XX XX 11111*

X X X  * *X XXI 1 4 X IX I I I

11*1* 1 1 XX * XXI 4* 4 XI VI
XI Xl I XXXIX  XII I XX

XIX 1 1 8 1  4 *  I

*11*18*1 IV 1*1 1 V K K
*1 *1188*1*1 4 I * V IX IX I XV V *11

*4 III *1*1* 1 * VI 1*1*11* 1 V *14* * IX

IX V 1*414 VI 4 148118 VI V
11*1 4 XV * IX II*IXIIIXIIXI IX

X I X  *14 I X X I  1 1* 18*141 4* 1 V
III VIII 1*1 XV K 1 1 X I

*1*1 4 XI 111 II VI I
IV II 41*18 VI XX XX V

IX I 1 * IX V r 4 8 4 4 XXXIX 4 1* III
XX I XV * II XVI 14*1*1 VI I

XI 18 1 XX I *8 XX I I * I *
1* V V K I I II II I *1 I

Xl II XI * I
XIV II III XI II I I

*1 XIV 1* X 811 II I
* *81 I I I * I II IX II

1* IV * IX III V * 4*1* *1 4
III 4 * 4* II 41 8*11* X V

8 1 VI II XX XX I  *
1 4* *4 1 18 1 V XXXI I I  VI VI
V *1 4 * 1  8 XX I I  I * * V

II 11 II 1* XX IX XI 1 *8 1 I I

4 *  1 * X V  4 * 1 *  1 1

V X X 1 1* 1 1111 IX IV XII II
I I  I I  XX * I 1 8 1 * 1* VI

I I III VI I N *1*1 * 1
V 8* II I 8 8 II III * XI

* I I IX IX VIII
1 8 *  III II I I
X X  I 1 4 IX * 48*

4 $ I I 11*1 II 1 1 XXX III
I I I IV I I I I XX *1

V I  I V I
VI I I K 4 %

VI XX 1 * 1  I
*

Figure 10. Sample Output: Detail Level 4
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XIII XI XV
11111 XXIII I XX
*11*111 *11*11* III III *1111 I
IXII*XXIXIIX$ XX III IX XIX I XIII
11* I 111* XXX II I  I I III

* IX VII X I II
I X 11*1 XV V XIII II

XXIII IN XI I Ill I I
*1 I XX I I I I
II I II I I

XI II II * 11111
II I III III XXI XXIX

IV 11111 I II *1 4 XIII
XI VII I II IV X X X X % I I X

III I XI V XXX III
X X X V I  IV IX II IIX V IX IXX II

II 1*111 I 11111*1 IX
1 1*1* I II *1*1* 11*11*

XXI II X V XX I  XIII XIII III I
11111 1 I II X X X I V  II * XXII I
VII IV I X X V I I I  III V IX I
III XX II II VI I I

XIVVNNI I  1* XX I I II IX XX
XX II I IXXXIX XIII I 111111 X X X  I X X X
II III *1*1111 I IX VXXIIIIIIII 111111 V I VI

XX IV XXII I  XI 1*111111 II I I *
VIII I VI X IX XIIX IXIIXIIIIX IX

XIX X X V  II VII I XV 11118K IX I I
XXI 1*11 1111 II * I * IX I
1111 I IX III 1* II V
I II IX 1*111 IV II XX IX

XXIII XXXI  I III III XII I I 1*11*11 XX XIII
II XI I XX IX XX X III VV IVVI IV I

II II IX XII X X X I X  II I III XIII N
IV VII V K 14111 III * IV II

I I I  I XX X I I I  I I
XII VI III XXX I I I  * V
XXI II X X I X  *11 *111111 11111

1 III 1* XIX V V I III XXXI I
IX V I  I II X X X  I XXIII VI V

XVI I  I * *1 IX XI 1*111 II
I I N VI V I I  IX XIX I

XXXI I I  XII I XII I II IIX IIV XXI  XX
* IN V I * I 111111 II I I XI I III

II *1 II III II XI XX I IX V III
XII I I II II N I I I  VI VI XI

II V I I III I XXII IXV II XIII IV
XI XI II 1 III IX * 11181 II
II II XI VII IV IN I I 1*1111 1
XX VII II I XIX V NI III I IX

I IN IX III 1111* X X I V
I XII I XI I III I I
X IX X V I  I I XXI II I III

XIII I IN I XX IV II I XXIII XII
III *1 NIIX IIII V XI II

X X X  NI  IX  I
I I I  • II I II I V

IN II XIX I * XI
N *

Figure 11. Sample Output: Detail Level 2
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EDI T ING

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 f iles

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 specif y the input , output and scratch f i les.

If several runs are to be made two drum files and one mag

tape may be used instead of two meg tapes and one drum f i le
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to speed up the process . In addition the user will 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. g . ,  

~~~~~~~~~
-
~
_.i.._1-—

~
-—--

~
—

) 
0002

To join line segment ØØØI (A + B) and ØØØ2 (C -* B) ,  input :

000 1
-002

0000

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 f i rs t  two fields of
the chain ID , whfth 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

.‘f  80 0 0
~.~ iL’ER IUPUT DEVICE ~1u:.1uE~~(i;~~)04
L~~~ Ci~ ULi lPUT DL~VICE ;~u~ 1BE1~ (;~ . )
06
LL~TL~*~ SC4~i\TCr1 

)
~ VICt~ ~j U t iLh. I( (.1~~ )

02
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~ T LR Ci1AI  .~~~~; ~‘J B~ LI ~ K~~l) (~ J~~~J~4 )

: T I V i :~ U 1L3~~~ FJV~ O?i’OSITL ORDER
Lj ~~LR Z Li~~) ~~~D OF CHAINS TO BE LI~~KED

UL L  CHAI . ru ~~~ r
11

—
~~~ 3
16~

00 00

LJJ
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EDITDB

EDITDB functions as a point editor. With it the coordinates audi
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 f ile is drum f ile 4
AS 0510 Carousel terminal

load EDITDB from loader

LG 2E00

LO 61 EDITDB

END

rewind scratch f ile
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 specif ies

• 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 one ; 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
1’ .:~.:.ci;

i ~ 1 ‘ D~’V I ~~
‘

*~ .~t I •~LI’ ~ ( 
~~

•; I.

~~~~~~~~~~~ ~)L’ pj~ t~i j j~~
.
~
• 1 b 1  ~ 4 )

.~ci~i’ ’c~ L ) i /jC* • 4 u :U ~~ ~~~~~~

1 • .~~~I— ~
‘di ~ ~~~ 

‘ )  ~I ~~~~~~~~~~~~~~~~
~
‘ . ‘ F  ~. .. r rb..) ~~ I i.~ . I 

~~~ cLI,.l r :.~ •r ..~) 13 ’ f I ~~t • L)

i ~) j 1’ ) II •

I — (  i I L I

~~ .1  . ~,t- ~ ~ 4. ~ r V t

~ —L~~” t•
4 —~~• ~ £ 4’”

— I I l ’’ .I• •I ’ t• t•’~_ I  
~~ ‘

2
F • ‘ ‘ r .~ ~~~~~~~~~~ r j . •  • ~~ ,‘u::.’” ‘1,) ~~~

_ 5 I-
‘P 

~~~~•,,• •il_ •‘j4)r t4 = ,~ 5•~ V L 4 ’ ~~~ I’~ “ ,‘S [ .  t.U.4.~u ’N (~4 )

4 •4 i ~~ ~~ )I~~~~~ £ ‘  V I r ’~ ~.J~ 4 )

I U ‘ Ii r’ 44 F U) I”l. .~,.i •J 5~~~.l (‘
~li’ 1.4 1

i •~~~“~~ ~ :— ‘i~•’s , ‘)=~.u

* • . ) ‘ l t’( i’.I ,. 4°” 1~)~. ~)r
’ t3C) I~ 4 ’: .V1) th* ” I)L1’ I~ )(,~ JZI)

151
~~~~~~~~~~~~~~ LJL i~r t  — 1) 1 p I ’ ,~~ i ~~~~~~ ~u~iuFr~

2
E ~ 

‘I’ I~ • )r , j ’ ‘rV F ~ ,. (..* .4 )
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F U44~ ~1~.’K I” L L P i L 4~~ 14  SA ~ir ’ C1II~ t~~?
Fa’ r 1?44 l=~~FS ,  ‘)‘~4 O

t)

CIti\1i4 ~4Ui~HF1~
I~~4T F~ PC)5.LTIOL4 01? £~0LNI’ TO 13F FDrr F r ) (Nt ~w)

(• 74
‘3S1’e10z4 aU~ 1iJFR ‘~74 i~ 4TI’1~ J’~’3i~ .‘UJL1BFL~ (N)

5
F U ~~T1i I~~ 1~DL~~L4O ~~ SAI1F’ C11AL14?
1’ ~J•I’ l•

• H 1 .- Y I~’ ~~ 0 N 0
0

T UX’
F OJ
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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 chains). On the input bound-

ary tape this field for the first chain would contain a one .

Sample Run

.~ V 5000

~ N T L H I t I P U T  Dt.VICE ~~~~~~~~~~
06
L N r V ~X OUTPUT U~ VICE WU 4B~ H(~~N)
01

~.~NrER I N P U T  ~i~VIC~ UUMBER (Z4N) IF FINISh ED CUTr ~~ 00

00
TOTAL NWIBER OF CtlAId$ 1 72

~OJ
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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 coimnon 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 1 co on block and
subroutine list and program listing are given .
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BOX

Purpose

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. 10 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 tREAD

identifies the section of a chain being examined(j.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 bu f f e r  and writ ten 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.

Counnon Blocks

None

Subroutines

None

10 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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C START~~
’
J

GET BOX/ coo~~~i~i~~its

/ READ 64OO~~”
/ 

BYTE BLOCK \

BEGINNING OR NO
END OF CHAIN

K CURR(NT 
COOROINA 

4-WORD
RY TYPE OP BLOCKAX ,UIN ENT

END OF DATA YES

I ADD BOX

/ C H A I N  \

C END D

Li
I~~I

I~~~l
Ii I

Figurs $2 BOX FLOWCHART
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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 wri t ten

on tape . The end—of—chain marke r is also wri t ten af ter  the las t
poi nt of a line segment inside the Cartesian coordinate range has
been p rocessed.

Coimnon Blocks

Block Name Contents Description of Contents

fBLKlf XYPTS (1600) output buffer

/BLX2/ WLAT , BLAT , WLONG,
ELONG geographic coordinate range

/BLTC3/ XMIN , XMAX , YMIN ,
YMAX Cartesian coordinate range

/BLX4/ USTDP , RUSTDP ,
CTRLME , RGLOBE, PT ,
P11, CONST . constants for projection
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/BLKS / TRITE flag signalling that an

end-of—chain has jus t been
written in output buffer

Subroutines

PROJEC: Projection of point from the globe into 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

TEST1: tests the geographic coordinates of a point .

CALL TEST1 (PREVPT, PRESPT , RLAT , RLONG)

PREVPT : flag signalling location of last point processed

with respect to geographic cnordinate range ,

returned by routine
PRESPT: flag signalling location of point currently being

processed with respect to geographic coordinate

range, returned by routine

RLAT: latitude of point in radians

RLONC: longitude of point in radians

TEST2: tests x and y coordinates of projected point.

CALL TEST2 (OLDPL , NEWFL , X , Y , BOUNDX, BOUNDY)
OLDFL : flag signalling location of last point processed

with respect t o Cartesian coordinate range,

returned by routine

NEWFL: 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 )

LSN1: first three digits of WDB1 line segment number

LSN2: last four digits of WDB1 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, POINT)

X: x—coordinate of a projected WDB 1 data point

Y: y—coordinate of a projected WDB 1 data point

BOUNDX: x—coordinate of a generated boundary point

BOUNDY : y—coo rdinate of a generated boundary point

POINT: pointer in XYPTS, the output buf fe r

SAVEND: writes end—of—chain in output buffer

CALL SAVEND (DUMMYX , POINT)

DIJMMYX : end—of—chain mark — 1000.0

POINT: pointer in XYPTS, the output buffer
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START

p

GET
DATA
POINT

NEW YES WRITE AN
CHAIN 

END-OF-CHAIN
MAR K

NO
NO

YES 
~~~~~ OF NO LAT

OUNDS
LONG WIT HIN

YES

PROJECT
PO INT

TEST ~-,y,
COORDINATES

GENERATE BOUNDARY
POINTS IF NECESSARY

NO W ITHIN
BOUNDS

— YES

WRITE NO NEW YES WRITE
CHAINCHAIN

COORDiNATES HEADER

F~1
I ,
I I I
L~J Figure 13 SUBSET FLOWCHART
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C
C SKIP N BLOC KS
C

TP (N .IQ .5) GO TO 26
00 25 !.1,W

2~ P!A D (6 )  BLOCK
26 CONTINUE

DV) 25(4 M t u l , M

P1A 0C8) BLO CK
00 7311 1 . 1 . 1 59 7 . 4

JU T,?
1.1+3
rV L A I. At . OCI( (SI
U LV ) N Ga BLO CK (LI
IF (LSNI.NE.TBLOCK(!)) GO TO 75
T F( LS N2J Q ,IBI O C K ( K ) )  GO TO 1?~

C
C PPOC(’~IIP F FOP F I RST POINT T N LINE SFG MFNT
C
75 !r(LS’ I,EO.5) r,o To ~os
C
C GIVE S F GM L NT  SU M M A R Y  FOR PPFVIOIIS LINE SIGMENT
C

1F (INR!T .F(~.5) LSOIIT1LSOUT .1
TF (INBII.f O ,1 ) LSTNSLS!N,1
1 4)1 5(JN • TOT SUM, 5IJ M IN
1F (T N B!TC .EQ ,5) C14AIPI.CHAXN’.1
T O T C HA . T OT C HA ,C I ’4 A PJ
WR~~Tf (3, 435)  GRIST
WR I T! (3, 445 )  CHAIN
W R I T E  (~~,455) SUMT N
S MA LL A .S’~A L LA/ P !  I
I ARG L A .LARGLA/ PI I
SM ALIO. 5M ALL f l /P 1 1
IAPGL O .LAQGLO/PII
WRTTF(3 ,565) SMAL LA ,LA RG LA
W RI T E (3,575) SMA LLO ,LAPGL O
TF((!QITE,(0.5).ANO .(NSII M.GT .5)) CA Ll SAV ENO (OUMMYX ,PO!NT)

155 LSNIU !BLOCK(T )
L 5N2. I BLOCK (K
SM A LI A S BLOCK (J )
I. ARGI A SRI O C K ( J )
SH ALt Os 8( (ICK(L)
LAPGLD’BI OCKCL )
I NB I IC .5
7 P J M T T U R
13 P 1 ST .5
CM A TN.l
SUM TN. S
PrPFSPTS?
PR! VPT .7
PJ FW FI .7
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WRIT ((3,465) LSNI,L3N2
CALL TE$T !(PR(VPT,PHESPT,RIAY.PLONG )
CALL PROJEC (Rt.A T .RLONG,X .Y)
CALL T!ST2 (0LOFL, NLW~ L,X ,Y.SOh)N0X,BOUWDY)
TF (W !WFL .(t1.5) GO TO 225
INSTIl I
I P45 Id I
PISIJM UNSUM ,!
rA IL savEI,(LsP4t,LSN2,snLIar (,NSUM ,POTNT )
( A 1 1. SAV CXY (X,Y,PflV’IT)

~~~ T P4S SU M TN’ !
~~fl tO  225

I
C PR~ CF0U~ F ,OR R !MATN TP113 POINTS flF LINE SIGMENT
C
j 25 C A L L  T EST !  (PR FVP T ,PRESPT ,PLAT ,PLOPIG)

I! (PPESPT .EO .PPEVPT) GO TO 1511
GPTST .GRTST+l
W R 7 T F ( 3 , 1$’~) RLA T ,5L0P4G

iSs I F ( P P E S PT .(Q. 5) GO To 225
CALL PPCIJFC (RI AT,PLONG,X ,Y)
CALL TEST2 (OLOFL, NFW FL,X ,Y.BflhJNflX,POUNDY)
T Ft P J EW F L . F f l.5) GO TO 2ss
IF (nLOrL, EO.I) r,~ To u s

C
( PRESENT POINT IN, PREVIOUS POINT flUe (FPIY (RING)
C

I4511M.N SII$, I
CA l l. SAV ILS (LSWI,15N2.SOIIRCE, WSIJM ,POTNT )
CA I. LSA VEX Y (BOLINOX, IIOUP4OY,POTPJT)
SUM! Na SLIS4 T P4+

WP 7TE (~~,475) AOIJ PIflX ,BOIINO Y,X,Y
C
C’ PRESE NT POINT IN
C
~7S CALL SA V IXY (X,Y, POIPIT)

I PJ B T T . I
INBITCI !
SIIMIIl. 511$ T N+ I
1.0 TI) 225

C
C PRESENT POINT OI lY
C
2~5 TrcoL orL.Eo .ø) GO TO 225
(.

C I’NESFPi T POjNT n u T , PREVIOUS POINT TN (LEAVING)
C

CALL SAV I XV(BOIIPIOX.60UPIfly.PflTNY)
SIJMIP4.5UMT PIe I
CALL SA V FN IICOUMMYX, Pfl!NT)

1N.CW A III. I
T NBITC.5
W Q T  IF (i,4~ 5) ROIINO % ,,4 f l h IP4 f l Y, ~~• y

775 I AR13LA. *M *X1 (LARGLA ,SLOCK(J ))
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SM A L L A S A M I N I  (SMALLA ,BLOCK (5 ))
LARGLO .A M A XI (LARE,Lfl,BLOCK (L))
SM ALLO .AMTP1 1 (S$ALLO,SLOCK (L))

C
I I~~a O O~ TESTING FOR THAT POINT

~ 1 C f l~J 7 T ~JUE
7~~•

I ~ 4) f l F  ~F 5)  1MG ALL POINTS
C G y v F  r pJ A L  SFr.M(NT SU MMAR Y
C

CALL SA VENO (OIIMMYX .POINT)
CALL SAV!IJ I1(OUMMYX ,POINT)
wRITF (4) XYPTS
IF (TPIBIT .!O.QI) LSOUT .LSOUY+I
IF (!NBIT ,fQ ,1) LSINSLSI W I
TOTS UM.T OTSIJMeSU MIN
IF (T’JBITC. FQ .0) CHA IWSCHA !N.1
TOTC HA •TOTCHA +CHA IN
W R IT E ( 3 ,435)  G R I S T
W H IT E  (3.440) CHAIN
WP !TFI3,450) SIIM!N

C
CW P I T F  F INA L S IJ MMA RY
C

W R IT E  (3 , 4Q5 ) L S T N
W PTT!(3,5Q191) LSOI’T
W P J T F ’ 3 , 5 1 5 )  T OT S UM
W PTTE (3 ,5291) TOTCHA

4011 ~ 0 RWA T (213)
410 FORMAT (4F6.2)
420 F1IPMA TC 4FR •5)
430 rORPIAT (//17H TOTAL NUMBER O~ CR OSSINGS OF LAY— LONG BOUNOS .,I3)
445 FOPMAT (29N NUMBER OF G F W F R A T ! O  C HAI NS •,13)
4 bfr1 FOPMAT (3514 NUMBER oP PflTwtS TNSIOE RICTAN GIf .,13)
4611 FOPMAT(///,214 LINE SEGMENT Nu MBER ‘.13,14)
47(1 FORMAT(/22H ENTERING R(CTANI,LE AT ,FB ,5,3X.F8.5.6H FROM ,F5~ 5,3X ,Cr5 .5)
4R5 FORMAT(/2 ?M LEAV ING RECTANGLe AT ,F8, 5,3X,Fe.B,6M FROM ,F5•5,3X,

CF5 .~~)185 FOPMA C/31W CROSSING LAT— LONG BOUNDARY AT •2E20 ,$)
49 11 FOR’IATC///14H FINAL SUMMARY ./25I4 TOTAL LS INSIDE AT ALL • .14)
1)~ 0 FORMA TC/4 7W TOTAL i8 PROCESSED 5IIT TOTALLY OUTSIDE PlC!. .,74)
51 0 rnP’4AT(/29H TOTAL NUNBfR (1! INSIDE PTS 5,15)
?~7s roR~4AT( /isH TOTAL NUMBER OF GENERATED CHAINS • .14)
s3~ roPuAy (;7u4 NUMBER oF BLOCKS SKIPPFD ‘.13)
535 FOPMAT(/35N NUMBER OP BLOCKS TO SE REAO •,T”
1)40  roR’4A1( ,1tw LAY RANG ! ,P6,2,414 T O ,r6 ,2, 13M LONG RANGI ,F6, 2, 114

CIV) • r h .p1
5511 roR’4AT (/,7w X PANG~ IS • FB ,5, IW TO ,F8,5,$PW Y RANGE IS ,F5 ,5, IH

ITO • F R ,5)
5b5 rflPMAT( 1j$ LAY R*NGC . IS,F~~,3,aP4 TO ,F~~,3)5/4 r r u I M A I ( ~~4 w L~~~G PA NGf T S ,FQ~~3, 4w TO ,FQ .3)
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580 rORMA TCI!,
EN D

I IILKI I’flIR
C XYPTS 0J1I5
C IXYPTS 0000
I IILK2 0010
F !J l47  00140
( 1~LAT 00(44
C WLONG eo~B
t (LOWG 000C
I SLM3 0010
E XMIN 50(40

F X M A X  5554
I YMIN ~c’iiB
E V$~~~ SPØC
1 RLK 4 FISIC
( uSTpP 00(40
( RUSTOP 50(44
C ITPLME s~ sA
f RGLOBE S0(4C
I P1 0010
C P’II 5014
I COP4ST (UlIS
I (3LK5 (45~44
F TRITE 50(40
I • U 55145
¶. OLFICK c4El4 4
l~ IBLO CK SF144
I C HA IN 27(44
( GRTST 27 (4 8
I ‘4CwFL 2711C
C OLnrL 2715
f~ (‘DINT 27 14
C PRFSPT 2 1 I B
r PRC VPT ?1IC
I T O T C HA  2720

T O T S U M 772 4
1. SUMIN 2128
F SOIIU CE 272C
F. L- AR GL A 2730
C L ARG I V~ 2734
F LSNI 2731
C l - 5N 2 27 45
C 8O( IP4OX 2 744
C ROIINDY 2741

- C LSTN 2755
I 130111 27!,4
F OUMM YX 2755
I NSII’4 27511
I. ASTOP 27 14
I (.03 $5110
I I NT P L P  2114
A 5811 5015
i •j
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A 40 0 5*58
F N 27C6

P4 27CC
A 415 14*52
A 420 5A6!
A 535 OCC4
A 535 SCEC
A 540 0018
A 550 00611
A 26 0 3 $ A
A 25 02!!
E T 2700
1. •.~ 0500
A 250 118!?
( Mj 2704
A 235 55(0
1 K  271)8
I S 27I)C
I. L 27(4
I P L A T  2/F C
C PLONG 2?F~
A 75 113CC
A 125 55A2
A 10~ 5536
E 7NRTT 27F~
I. INBTTC 2718
4 43P $A7A
A 44 5  5 A~~8
A 455 OA!2
F SM A I .LA 27!C
I 5’461 I 4) 25(45
A 5611 110A 8
A Sls (4000
I 3AV F MO
A 465 5512
I T I S T I  (45I.~&I
I (‘ROJFC c45t4 11
1 1 25114
F Y 751.15
I TIST2 (41150
A 225 11s~~5
I SAV FL5 (45$5
I S A V f X Y  140140
A t 5~ 116F2
A 485 ~R C 2
A 2110 11701
A i7~ ~4/ B0
A 470 053A
A 4 5 11 ~~Rjr

I A M A XI ~~~~~
I A M INI 110(41!
F LSTN I 25P1
A 4~iP (4fl12
A ~ 011
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* 61~ •c6A
A ~~ I •C94
I- ,V

PROG RAMS :
8152 ~J 8232 .5 82BA .Q 836A .0
83B2 .KES 8430 .U 845E .V 846C @1
9498 COS 948C SIN 9576 AMINI 9588 AMAX 1
959A AMO D 95C8 A I W T  963A .2 964C $1
9662 $3 9694 .COHP 96BA .RRA RG 96FC $6
973E .RARG 9770 $8 979A .5 979E .ZERO
9Th 2

ENTRY—POINTS:
7834 Tt~ST1 78FE TEST2 7BD4 SAVEXY 7CE8 SAVELS
7E96 SAVEND 7FA4 BUMP 8012 PROJEC 8152 @J
8232 .5 82BA .0 836A .0 83B2 .~1ES
843C .U 8462 .V 846C @1 9498 C3S
94BC SIN 9576 AMIN1 9588 A !IAX 1 9 59A AMOD
9 5C8 A I N T  96 3A .2 964C $1 9662 $3
9694 .COMP 96BA .R R ARG 96FC $6 9 73t ~ . R A R G
9770 $8 979A .5 979E .ZERO

C OMMu.) N—B LOCKS
E68E I3LK1 FF8E 13LK2 FF9E BLK3 FFAE BLK4
F FC A L3LK 5

U N D  E F I N E D :
L’4 014 E
LOADER

XOIJ T
LOADER
~A 0400
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Subroutine PROJEC

Purpose

PROJEC projects a point on the globe into the plane

Procedure Descrj~ption

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

~o parallel — upper standard parallel
~~0 parallel — lower standard parallel

/ Ø — 9 \ICOS OThen N Q — 2nr 
~ ~~ I ~~~ — coi~~

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

given by
i g- c i

— N ’Q ’ + 2itr 
~ 360

If B’ Is in latitude c~°.

As the meridians of longitude are projected at their true angles

a point In longitude~~° (figure 15, point B’) will have coordinates

x = N ’B ’ SIN~~’ where$’ fl 0 
—

y — N ’B’ COS &‘
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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 parallel11from the apex is added to the y—
coordinate. Thus, the origin Is the intersection of the central

meridian with the central parallel.

Coiimion Blocks

Block Name Contents of Block Description of Contents

/BLK4/ USTDP upper standard oarallel
RUSTDP radius of upper standard

parallel
CTRLME central meridian

RGLOBE radius of globe

P1 3.14159

P11 3.14159/180
CON ST radius of central narallel

In order to Insure a max imum 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 — 4l°N
In addition

RGLOBE — 1.0

CTRLME — 7.47°E

subroutines
None

“The central parallel is the mid—parallel from the two standard
parallels.
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SUSROUT IW E PROJEC (R LAT ,RLOW G .XCR D NY.Y C RON T ~
C
C THIS SUSROUTINE PROJECTS A POINT AT LATITUDE PLAY (RADIANS), LONGITUDE P10MG
C (RADIANS) ONTO Twf PLANE USING A COM ICAL PROJECTION W IT H T WO STANDARD PARLLFLI
C
CV ARIA SLE DEFINITIONS
CU8YDP I UPPER STANDA RD PARA LLEL (DEGREIS)
CRGLOIEs RADIUS OF GLOBE
CCT RLM !s CENTRAL MERIDIA N (DEGREES)
CRUSTOPS RADIUS OF PROJECTED UPPER STANDARD PARAL LEL
CPIIt 3,14139/150 ,
CCONSTS CONSTANT TO SE ADDED TO V COORDINAT E OF ppojrcyro POINT , IT SETS THE
C ORIGIN OF THE GRAPH AT THE INTERSECTION OF TN! CENTRAL . MERIDIA N WITH
C T’4 I CENTRAL PARA LLEL.
CRPTP RO5 RADIUS OF PROJECTED POINT IN LATiTUDE PLAY
C ICRONT , X COORDI NAT E OF PROJECTED POINT
CYCRONT, V COORDINATE OF PROJ (CYED POINT
C

CO MMON ,BLK4/ UST DP .RUSTO P ,CTR LME, RG LOSF, PT ,P !1 .COWS T
RPTPROaRUSTDP .2,*RGL.O8F.P!.((USTDP~RLAT/PI1 )/360.)!F(R LOPd G •~~T ,CTRL M E~ GO TO IRS

C
C LONGITUOF . OF POINT IS GREATER T HAN OR EQUAL TO CENTRAL MERID IAN
C

X C R O N T u R P T P R O * S I N ( R LO NG~~C TRLNE)
V C R D N Y S _ ( R P Y P R O e C O S ( R LONG_ CTP L ME)) . CO NST
GO 1(~ 250

C
C LO WG!T’JDF OF POINT 13 L.L53 THAW CEN TRA L M(R IDIAN
r
I SW XCQONTS.(RPTPRO .SINCC1PLHE=RLONG)

V C R D N T u ~~( RP Y P R f l . C O 3 ( C T R L M (~~R L f l N G ,  ).CO NST
250 CO NTI NUE

RETURN

I gLK4 OSI C
F USTOP ORWO
( RU3Y~ P 55144

~ (TR~~M~ P0~48

~ PG~.Op~ 50,~C
~ P~
r P11 5514
C CO NS T 05(8
N J ’ RO JF C 0524
P PPOJfC 5145
I .Q ORNS
1 •P SONS
r S L A T  052*
F RLf lNG 552C

~ IC RONT 55 2!
~ VCRQ NT 55~~0F P PT P RO 0 14 5
A (05 5504

P 1145

L C03 5~~NP
A ?0P SliP
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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 against the user—specified mm and mex

geographic coordinates. A flag is set to signal the location of the

point with respect to the geographic limits. A flag is also 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

WLONC Western longitude limit

ELONC Eastern longitude limit

Subroutines

None

~~~~~~~~~~~~~~~~~~~~



SUSROUT IME TESTI (PR (VPT ,PRESPT ,RL AT ,RLONG)
C
C THIS SUS ROUT INE CHECKS THE LATITUDE AND LONGITUDE OP A POINT AND SETS A
C (PPE5PT U~ IF THE POINT I~ INSIDE TME RA NG E AND .5 IF THE POINT IS OUTBID
C RA NG E . IT ALSO SETS PREVP T .t  IF TN! PREVIOUS POINT W A S  INSIDE THE RANGE
CU S IF IT W A S  OUTSIDE ,
C

COMMON/SLK2/ULAT ,RLAT,WLONG,!LONG
!PITEG(R DRIVPT ,PR!SPT
PRE VP T ‘PR! SPY
T F ( ( R LA T . L T .B L A T ) ,OR .(R L*T .G T .U LA T) )  GO TO ISP
PRESPT•1
IF (C RL. O NG.GE. W L ONG),* ND. (RLONG .Lf jt.ONf,)) GO TO 255

iee PSESP T u S
255 R ETURN

(P40
I 31142 00 15
1. ULAT 0055
t BLAT 5554
f W~~ONG SONS
I FLONG SON C
K TES T I  5024
P T EST (  SS~ *
I .0 osso

F P5~~ ip~ SS2*
F PR E S P T  552C
F S L A T  052(
F RLO NG 0535
A 1~15 005!
A 200 e S A A
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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 TEST1, the Cartesian coordinates of a data point

are tested against user—specified ruin 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, either X o: Y is outside the

range (line segment AR);

(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:

M - 
(‘1’ - X)
(X ’ - X)

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

been crossed . This is done by testing the Cartesian coordinates of the
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4

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

XC’ is the X—value of the crossed horizontal boundary
Y” = MX” ~

- MX + Y
- M (X” - x) + Y

(2) when Y’ is outside its range

Y” is the Y—value of the crossed vertical boundary

XC’ = (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

XC’ 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—coord inate

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.

Caisson Blocks

Block Name Contents of Block Descrip~tion of Contents

/BLK3/ XMIN Minimum X value

Maximum X value

XMIN Minimum Y value

XMAX Maximum Y value

Subroutines

None
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~IlRRt!, t t Mf  ?1312(nIorL ,HEN,L,x ,y , KI. v1,
COMHO N/5L143/XM !N.XHA X ,VM !P4,YNAX
IMT EG(R OLOFL,N(w,L
REA L M
O L.DFI. sN! NFL

C
CHEW IS?
C

!F(N!WFL .GT SI ) GO TO Isp
OLD 142. 142
OLDY2.Y2

C
C T (ST 14
C
100 NEW EL.t

142.14
T F (14 .GT .X M A X )  142 .XMAX
I F F 1 4 .LT .XM IN~ 142 .X NIN
!F(142.PdE.X, NEwFL.0

C T E S T V
C

Y2sY
!F(Y.GY ,YMAX) V2’y’4414
I F( V .LT .YMIPI ) V2 .Y MIN
IF(Y2 ,NE.,V)  NEW FL.p

C II 50T H PREV YOIJS  A ND CL INRENT POINTS AR E IN OP OUT

tOE IF THE POINT IS FIRST OP IS, RETURN
C

!P((OLDPLJO .NEWPL).OR.(OLDFL.GT .t)) GO TO 355
C
CDE T E *N ? HE BOUNDA RY POINT
C

IE(OLDFL.EO SI) GO TO 255
C
C SET 142,V2 TO VALUES FOR PREVIOU S POINT CAU SE YOU A PE INT (RIP4 RE CTANG LE .

142 .010142
V2 .OLDY2

200 IF (OLDX .NE. 1) GO TO 225
141.14
V t  IV?
GO TO 35~225 M.(O LOY Y)/ (O1DX.*)
IF (142,EQ ,X) GO TO ~Sp
VI .M.(—OLDX.142).OLT)Y
X %  .142
IF ((Yt.G(.YMIN),APID .FYI.LL .YHAX) ) GO TO 355

25$ ~~~~~~~~~~~~~~~~~~~~~
YI U Y 2

3PP 01 014.14
OLD Vs V
fl(?IIRN
I
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I 3~ K3 ~l@10
( X M !N SONS
I X MAX 0554
F V OI N 50I~4B
t V~~A X SONC
K TES T2 0024
P TES ~~ 525*

55140
I •P ss uo
F (ILDEL 052A
F NEWE L 552C
F 1 052!
F V 053 0
F Xl 0032
F VI 0034
f N 52*2
A 100 056C
C OLDx2 N2 A A
f 142 P 2 A L
L OL DV2 5202
p 142 0236
A 305 0272
A 200 5106
1 01014 020!
A 225 S I O C
I OLDY 0?C2
A 755 ~‘24A
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Subroutine SAVELS

SAVELS creates a header f or chain identification.

Procedur e Description

The header f or 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

Sub rout Ines

BUMP: copy output buf fer  to tape , reset pointer

CALL BUMP (IPOINT )

IPOINT: pointer in output buffer , reset by BUMP
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SURROUTT*,If SAVFLS (L8~J1 .L5 I~2,SO’JRCr,P4LSN, IPOIPJT)
O!MENS IO PJ T X V P T S ( l b ø O )
C O M M O P J  / R L K t ,  X Y P T S ( i 6 0 t ~)
COMI4~ P4 / R 1K 5 / I R I T F
F O IJ IV A L I NCI ( X Y P 1 5 ( 1 ) , t X Y P T 8 C 1 ) ~
TNTFGF P SnURCI
TX YPTSCTPO !141)ILSNI
TXYPTSfIP flTNT+t ).L~~42
IXYPTS ( !POTWT+2).SOUPCE
IPOtNTsT~~OTPJT+4
Iri~TPoTP iT ,GT ,t~~go CA L L .  RIIMP (TPOTPJT)
T X V P T S C T P f l T I J T )~~N L SP~
!XYPTS( !POTNTeI )SFVLSN
T X Y P T S (  I P F I T W T + 2 ) s ~4
7XVPTS ( IP OT PJ T ,3) .~~
T P f l I P J T R T P f l T h 4 T + 4

CTP 0!~4T,GT ,I60~~) CALL !~tIMP (TPOTPJT)!RTTEs0
r~ i T UP P.~
tIlt ,

I AL .K1 19’40
I KYPT~ ~4P~IØ
F. I X Y P E S  Ø0~4~
I flLK5 ~~. V4
F TRITE ~P~A0
K SA YFI S 002 1
P SAVELS 019A

I ,P
F LSNI ci~ 2*
F 15N2 002C
F SO IJR C~ P(

~2E
F NL.~ I4 ~4Ø3Ø
F TPnII~1T ~Ip32
I BUMP ~i~~ i~l
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Subr ou tine 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 Cc,ntents of Block Description of Contents

/BLK1 XYPTS Output buffer

/BLKS/ IRITE Signalling that an end—

of—chain has just been

written in output buf fe r .

Subroutines

BUMP: copy output buffer to tape, reset pointer

CALL BUMP (IPOINT)

IPOINT : pointer in output buf fer, reset by BUMP
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SUBROUTINE SAVEXV (FIRST,SECOND,IPOINT)
D!W (N$ION IXVPTSCI610)
COMMO N ,BLKI/XVPTSCIBSI)
COMM ON /BLKB/IRIT?
~QU!VAL(NC~~ XVPTS (*),IgVPTS (1)1

C
C ON ENTRY W E ASSUM E TNAT !POIWTSI.5.9 .,..1597 AND THAT IPOINT POINTS TO T
C NEXT AVA ILAB LE SLOT , MUST INCREMENT XPOINT A~ ?FR FILLIN G AN D MUST DUMP
C SUFFER IF FULL.
C

XVPTS(IPOINT) 5F IRST
14 VPTS( I PO~ WT~ 1) • SECONDXVPTS(!POINT.2).0,$
IXVPTS(IPOINTe3)sO
!POINT.IPOINTo4
!FC!POI NT,GT .1600) CALL RU$P(ZPO!NT~
TRITE .$
RE V URN
END

I BLKI 19140
I X Y P T S  0005
I IXVPTS 00145
I BLKS 0504
I IRIT E 0500
K SAVEKY 0024
P SAV EX V SOFt
1 .4 0000

.0 ~~~~
F F I R S T  002*
F SECOND 002C
F IPOINT 0021
I BUMP 0500
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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

/BLK 1/ 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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5U~ RO t IT T P4E S AV ( N O ( EZ R S T ,T PO T N T )
OT MENSInIi T X Y P T 3 ( 1~~~0)
CO MMON /BL’U / XYPTS (I60~ )
C OMMON / RLK~~/ IRITC
FQ~IIV A L Ew c r (X Y PT S ( j ) ,  I xY PTS ( i )~XVPTS (IPOTNfl.FIRST
IXYPTS (TPOTNT+1) • 0
!XVP TS ( I P~ !NT+2).0
IXYPTS (  IPfl !NT~ 3).0
T PO INT u IPOI P1T44
I F ( I POT NT .GT .1600) CALl . ~UMP( IPOT NT)
TPTTF .~
UF T URN
tN t ,

I BLKI ~Q~4QI
[ X Y P T S  ~IØ140
F I X V P T S  ~‘Ps0
I 811(5 ~i~ ø4
I T RITE 910~40
K SAVENI) p024
P S A V F I 4 D  G I O F S
I .Q
I P
F ~ IPST ~1ø2A
F IPnINT G~02CI . BUMP i~~ I0
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SURPOUTT NE RUMP(TPOINT)
COMMON /BLKI/XYPEM160~)WRTT ((4) XYPTS
IPOINT . ,
Pf T LJ RP.J
(N O

I BLKI 19~ 0
U X Y P T S  P0~i0K R UMP 

~~24
P R U M P  ~0~ 2
I .0
I .P
F T P O T N T  ~4 07A
I O .J
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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 miniaimi 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 I. organized in chains. A chain i. defined as a

series of adjacent points forming a coastline or boundary line seg—

men t.

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 , i. 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 i. the first ranked data point following ths 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 maximom deviation of points
from the trend line i. held by more than one point , .11 point, with
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A ....L.U.L.. 
B

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

(b) 

A .___l_1_J__
J____f._I

.... ._S&
.~~~~~~~~~~~~

,

FIRST ITERATION
0 HAS THE GREATEST DEVIATION

(c) 

A * 

B

SECOND IT ERATION
E HAS THE GR EATEST DEVIATION

.

FIgure IT 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 user.12 A point is
assigned the rank corresponding to the largest band which ii
exceeded by either the deviation of the point or the product of its
deviation and trend line length. 13

It is possible that the deviation of a particular point in the
~th iteration of the deviation calculations will be greater than that
calculated in an earlier iteration. In fact , the deviation of a
point in the ~th 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 assignment 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 min1mi~~.

Coamon 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)

~
2Yor information on band specification see Section III, ~~~~~~~~~ Guide
to DETAIL.

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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X: array containing the x—coordinates of all points

in the chain being processed
Y: array containing the y—coordinates of all points

in the chain being processed

I: pointer to the first endpoint of the trend line

J: pointer to the final endpoint of the trend line

D: array containing —1 for each elament yet to be

assigned a detail level and the rank of those

elements which have been assigned one

P: pointer to the element in chain with current aaxi~~
deviation (i.e., to the element to be assigned a

detail level upon retiwn to DETAIL)

MD: deviation of point pointed to by P
TLL: current trend line length
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START

GET CHAIN
S SET CHAIN
PARAMETERS

SET POINTERS TO
ENDPOINTS OF
TR END LINE

FIND POINT (5)
WITH GREATEST

DEVIATION

ASSIGN RANK
TO THOSE

POINTS WITH
MAX DEVIATION

CALCULAT E P$AV
NEW END- NO ALL. POINTS
POINTS OF IN CHAIN BEEN

TREND LINE RANKED
I

YES

SEND CHAIN
TO OUTPUT

BUFFER

I—i END OF NO

I~I DATA

YES

END

FIgure lB DETAIL FLOWCHART
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II1T~ G(R h~$ .M1P I
C — Nfl , nr ‘~I T A I ~, L IVE LS . MLPI • M l e ~

T NTEG C R D~ f l’JG
INTEGER 7~~J,P
IwT Er,ER K
TNTE G I R L

C
TPJ TF T,(R 11.31
!NTCGEQ 72 .13

C
RF~A L MTNRW

C — MT NT I4 IJ M ~A NI)W !DTH FACY fiR
fl,r AI. I~~C21’,,BwF(?1)

C — ~,AND W IUT$S A’ 1f5 RA WD W If lT M FACT f l RS
REA L ~ ACT f lR

— INGEOMETNIC . TM!. NULTTP LT I: R
C — IN L IN EA R , THE TW C RF MI NT

REAL MCW
C — M T Pd T MI IM  CO~~RnjNIT(  RA NGF

IPJTFG! P HCt~flE
C METRIC COnE

Ip~TIr,~ P PYP
IwT(GF Q TTY, TAPIT.TAP (I5

C — LUGTCAL UNITS
IPIT ECCR ~‘CM

C — I4(~ ~W CHATN~ Tt ~PIJT
T NT EGI R wP5

C — NO . fl~ PO I NT S INPIIT
TW T EG C R ‘JPI.C

C — NO , UF POI’ltS ~~1 I flNG~- S t  C HAIN
TNTEGI R NP~ C

C — PlO , fl~ PO INTS 7W S HO PT FS T C H A I N
T q T ~ r,~ R 14

C — MAX C HA I N LE NGT H
INT( r rR N

C — A C T I ,A I  C HA IN  LEN~,,H
flFA L w ( RRP) , V ( R~ P)

C — CHA IN
REAL tEV (S~ B)C —
IPJ T F GCP I)(~~P~~)

C — O F T A T I . I.EVL I .S
!eltF r.r:p w P(~~~)

C — NO . OF DUT ~4 T S A T I FVFI  7
TWT(C. (P  CIC( P 1 I

C LONGEST CHA IP AT IfV ~ i I AN O *51W!
7 W Tp~f~~R CSC l~21)

C — CHONYrS? C H A T H  AT (FV !1. I AND AROVE
INTEC,CP CNP ’Pt,

C — NIIMRIN f~~ P15 A t lEVEL I AW O AMOVE
INTEGIR YCCI (Pt)

C • ~~~~~~~ or PT~ AT LFV~ l 7 ANO amovr TN A CHAIN
,N,l.(~rR TNP(P1)

t • ~~f l , OF P15 A T  LEVI I .  I A CHA IN
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INTEGE R MAX HI
C — MAX O L FV A L.LflW (O FO R A POINT 7N A CHAI N

REAL 7RIJ~ FR(~~SRB ),fl8LIFFR t~~~’4SI)
INT EGER I~ t ,FFIt1e sP) .O RIJFrT ( 16~s,
Ern’TVALFNCF (ISUEFRII ) ,TBuF~ T (t ) ) , (ORLIPFI( IhORuFFR(1) )

C • 1MPh ? AND OUTPUT RIIFFLRS
INTEGER 7aP ,flBP,y~ S,OB5

C — BI.IFFFR POINT ERS A ND S!7E5
INTEGER RC

C — INPUT Rh OCK COUNT
INTEOF N R, O

C — P 15 EX CL SS CHAIN LENGTH flN 7Mph ?
C — h~ 15 FLAG ,flP ~ Tflfl LONG CHAYN— CONDITION

REA L Cfl C
C — END OF CHAIN COOt

REA L MI)
C — MAX DEVIAT ION OF PT FROM TRAM!) LINt

RE AL TIL
C — T R(W I) I T”E tr~’GT”INTEr4 R 1SPi1.L~MP,SO’IRCF,8SN.’JL8FJ
C — W FAO(P OA T A
C
C 1 ’ T T Y A L  7 7 A T Y O P J
C

PTI1 $ .3
T T Y • 5
TAPE ? • I
TAP EC a h

C
C GET INPIJT PAPAM ITERS
C

WR ITE (TTY ,OPØ)
9Øf 1 rn PuA ,( l4wn ryA T L 0F11MFR )

WP ! T F ( T T Y .$GQ)
~Q9 FOP MA T (2 S I4 ENT E R FOP n~ RUG , (15! 0)

REAO(TTY ,$9$1 OFRUr,
595 FONMAT fTI)
C

WRYT ((TTY,931)
93~ rnP’4A7(; IHFMYLP COnE FOR MET R!C~
b t~P7 T F f T T Y ,932)
qS; rnRM* 1c3,HEN,Eq I FOR DEVIAT ION FROM TRENI) LYPIFI

WRTT !(TTY .Q33)
933 rORMAT (5414r dTLa p FOR PRODUCT OF FWVT AT IO P4 AND TRE NO LIwE lENGT H)

I1EAO fTTY.g31) MEnor
q34 F ORMA TCII)

TF ((P.CO I)F.N!,$1 .ANL),(MCODP .Nf,2,, Gfl TO S
f

~~ W I I T T F ( T T Y .O 0 17
~)?i rOI1MAT (1,MENT FR NO. OF O ETA T I  ~rv~~~5 (PIN, uP TA 20)7

u!an(TTv,qp2) ML
9t~’ F O N M A T ( 7 ~~ )

Tr ’ ML ,’~T .Po) GO Yfl  ~~T ) ~~~ .1 T •~~) GO TO U4

103



M~ P~ S ~~~~
C

W RY T F ( T T Y ,903)
9Id3 FOP MAT (27)4FNT (R RA PaDWIO T H SPEC ME THOD)
20 WR IT E T T Y ,004)
904 FORM A T C 2 I H E N T I P  FOR GEO M ETRIC)

WR ITECTTY .905) .

905 FORMAT (16H(NT (R 2 FOR LINEAR)
W R T T F ( T T Y ,906)

~~ 6 FORM A T(2 IMF P4T(R :i FOR A R R I T RA R Y )
RE AD (TTV.9917) I

907 FOPHATC II)
TF (t . tO ,1) GO TO 30
TF ( !. FQ .2) C,’, TO 45
7 F ( 7 ~ FO ,~*) C,)) TO 55
GO T O 20

C
30 W R T T E ( T T V ,906)
906 FOR MA T ( 2QN ENT LR M T W  HA P.J OWII ) TN (E14 .7 7)

pEAO(TTy ,~~oq) MTN~~
909 EORMATC (14,7)

~W F( P )  • MT PIR W
TF (M L ,(O .1)Gfl TO 75

(i~~ W R I T E ( T T Y ,910)
O1~ FO P MAT (3~ P4FNTI P RAN D MU L TIPL IER (PJ1NPà N,OV FR ~,0))

nEar)(TTY.oI 1) FACT OR
I)11 FORM AT ( F! t ,3)

T F ( FA C T O R .L( .I.pI)C,fl T O A S
DO 60

$0 R~~F ( T )  a r A c T f l P . o w F ( T — 1 )
CO T’~ 70

C
40 wR T T F ( I T V ,905)

r l I A O (T T V .Q5Q) H II4RW
MevF (2 )  •
IF CMI. ,(O .1) GO TO 7~i

100 WR T T F ( T T Y ,Qt 2 )
O~~7 F O R M A T ( P S H F N T E R  1PJCW !M! PI T fN ,Ii~J NNN))

r IA I f lTTY ,QSQ) FAr ~T OW
IF ( FACT I IP .LT .UI.0) ~fl TO 1~

40
flfl 9P T a3 ,Mt P t

QQ P~~~ ( T )  a F A C T O R + R W r ( 1 1)
GO TO 70

C
~~ ~~ y r u T T v .o~~~

) Mi

913 r f l R M A T ( !~MFP T(R ,I~~,,1H AA IJ OW T! )T HS (W ,P4NNNPJ) )
DO IIM ~~~~~~~~.1 a I — I

2~ Wk ITE (TTV ,914) 3

~ 14 fOPMAT( 1~~HFNT(P RAPII)W!OTH ,!.4)
I’! A O (  T T Y , q V Q ) 8 w P  ( 7 )
I! (I ,(’~,2) GO T O 1 14
r r ( M ~ r ( T ) , r,T,o~ r q T — 1) )  r,O T O ~I5
f.fl TO ~~~
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0-

11 0 CONTTNIIE
C
~• W RIT !  (T T Y ,915)
915 FORMAT (29,4 EN11.R M7P I COORD RANGE Cr14.6))

PEAD (TTY,909) M CW
00 135 I.2.Mh. P 1

130 5 W ( T )  a RWF (I)*MCW
BW ( 1)  a

NW F (1) • 0~,0
C
C INITIALIZAT ION
C

PICS • 0
~1tP5 • 0
NPLC a

NPSC • 32767
Cese...**e..*.ee..*
Ce.......T’416 SHOULD SF CHA NGI O WN EN CHA NGING DIMENSIONS
C.*a..e..FOR X,Y,0.OFV

W P IT F( PT R ,916) M
9 16 FORMA T CI9H MAX CHA D’ itNr.TW 15, 751

DO 14b1 I.1,MLPI
‘IOU) a S
CIC C I)  $ S

~~~ C S C ( T )  •
r

rH~AI)(TAPFT ) IRIIFFR
TR P .—3
OMP a — 3

a lASS
fiNS a 1604
NC U

IOC a 101511,0
r
C CIT THE NEXT CHA IN
C
C
c ISP —) LA ST 4 W0R0 ,4L 0rW
C
C C IT THF I.5W 7 iWORO OLOCK
C
~f,5 70P • IRP,4

Tr (t5P.LT .T~~SI GO TO 1 61
PFAD C lA R E T )  TO UrER
T A P . ,

16 1 1! ( iR I ’ r FR(T RP) ,EO .LAC ) GO TO 201
LS’I I • T RI IFFT (TI I P)
LS N2 • 7q c r f ( T R R , ~ )

• 
~~n I I J ( (  a 7S I IF FT(T5 04 7 )
t i  •

r 
~~
,.T T MF I 5P~~ 4.~~r~pr aLOC K
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C
T A P • ISP,4
IF C!RP .LT .!RS1 GO T O 16~
REAl) (TAPE!) ISIJFFR
7 50 • I

162 $,~1 a TPIJFFI( IBP)
‘JLS’~’ • IRUFFI (TBP.1)12 • IMLlFrT ( IMP+2 )
13 • IBIIFFT(ISP+3)

C
C PAS5 IT TO THE OUT Pu T
C

OSP • ‘,OP+d
IF (OHP .LT. 1605) GD T O 163
M A T T E  (TA PEO) ORIIFER
OMP • I

163 ORt .I F f T ( O N P )  •
nsuFrT (oRPel )  • 1SN2
ORUFF I(flSP+2) $ SOUNCE
OB’JFF!(ORP,3) • TI
flOP a 000.4
IC (ORP .1T.ORS) GO T O 164
w R T T F ( T A P T Cfl c lBuIFF l4
flop • I

1~~4 nclurrT(r?op) • sS”
f l R I J F F T C 0 0 0 4 I )  a

OMIIET T (00042 )  • 12
ONUFC I(nsp,3) • 73
II a S
P4 a 5
0 . 0

C
17i~ T RP a T RP,4

TCU I3P .LT ,7NS) GO T O 1501
R~~A O ( T A P C T 1  !qu~ r~IMP • I
NC $ BCe I
!F(MO0(N C ,1S) . NI.01)G0 TO 160
~1IT7 F( PT P ,Q17) sr

917 Ff lQMA T(5 l4NLOt~~.I4)
C
1501 Tr UA UEFRURP) . f’),FOC ) GO TO ~SS

Tr t P~.va .4) G~ Tfl 
~~~P4 S

~55 X ( N) a IOI)F~’R( tRP)
• T o i i r rRCTR P,1)

r.fl T O 1701
1901 0 . 1

I? a P.~CC) T O IOR
C
2~i’~ 7C ( 0 •~’!• l) r,O TO ~2A

0 a
i~R T T 1  (PTP OIR1 qr. ’I.R
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9 10 EORMA T( 5HRLO C K ,14, A H C W A T W , I O . 7 W  FXCISS .T5 )
GO TO 220

C
C
C I~ND OF INPUT FILE
C
20 1 OBP • 050,4

T FCO R P .LT .oss)r,o TO 235
WR IT EC T A R FO )  ORUF FO
DSP a I

730 ORU FFP(I)RP1 • EOr
• 01

OSUFFYCDSPo2) • ~‘
ORUFFI(rlSP.3) • 01
W R X T F ( T A P T n~ OSIIF FR
CA LL CO F(TA P(f l )

C
C N RC M LPI) • NP(M Lp j )
I • ~L

740 IrU.rO •c,)r,n T O pso
C P J P ( T )  • NP(T) ,CNP( 1.1)
I • 1—1
r,fl TO 24s

C
750$ ar~P f 7 F ( 7 T V , Q ! 9 )
0*0 FO R MAT( 2 Mf ) L , IX ,3HOW F ,5X ,2H54 .AX ,PHW P.4X ,3HCNP .3X.3H CIC ,3X .IMCSC )

00 260 TaI. ML PI
J a t — I

2~ 0 W R T T E f T T V ,970)J, A W F ( T ) , RW ( T ) . NP (T ) .C P J P( I 7 , C IC (T ) . C SC I I)
1720 FOPNAT (?2,IX,F7.5,t* ,F7.5.IX.I5,IX.15,1X ,I.5,IX,157

TF C T T V . 021) ~JCS1721 F OR MAT (T5 , IX , IA HCI4 A I P l S PR’,C !S$ED)
JI~R1TE (T T v ,922)PJPS

1722 F DPMA T ( I5 ,lX, IAM POT NT S PROC(SS FO)
MA T T E C T~ Y , 9237 NPLC

973 F O W M A T ( T 5 ,IX,23MPO T NT S 7N 1ONGI~~ CHA IN)
MA T T E  ( T T V .024) NPSC

024 rnpM*,(Ts,,x.2jwpoyMTS 7N SHORTEST CHAIN )
WA ? T E (I TV , 925)

0?!~ rOP’ AT (41400 P’ r.)
CM L P Iw(T* P( I~CAl L R! W ( T A P C O )
57 OP

C

C ‘4AV f A P11 W C I4 A T N TM % A~ fl V

C 3(1 C h O RAL S T * T T .S T T C S
C
~~;‘~~ ~~~ a

NP~ a N~ 5~~
j

7F V~~,r,T.PiPI C) JPI C I N
7! r’I.IT •PIPSC1 tJPS C.M

C
C T~~T Y T A  1FF m e  C HAIN
C
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00 2701 T.1,P
2101 O f T )  a —1

0 ( 1)  • ML
D(~~) • 

M)

f l ! V ( 1)  a
DEV (N) s
DO 2501 TII, MLPI

265 TNP(T) a 5
TNP (HIPI) • 2
T a t
P a N

C
r r lwo  TP4 C PIfV T T A N’~ j
C
2901 J • P

T r C . I ,r,T.rT , 1) )  Cr’ Vt ) 3001
3 101 1 • 1.1

TF tT.lO .~n C,!) TO .5~j 4

!F (fl (T),NF .—1 ) GO To 3101
I • I— I
.3 • 1.2

3701 T F ( f l ( .T ) ,N f . — 1)  CO TO ipp
.3 • J .I
CO TO 3201

C
C PCRFO RM TACHO LP~E CALCUI A TTOP d

3015 CP PTTN( JC
T F ( f l F F~IJr,.Eo ,5) GO T O JOt
I A ~~ IF ( P T A , 5’16) 1, 3. P. N

SQA r rAMA Tc , I 4 IS .T s .314 .1~~,I’S ,3- u PS .I S.3M Na ,T5 )
w R T T F ( P T R ,R Q 7 ) ( l~.X C K ) , V ( K ) , f l ( K) ,K.1, ’J)

0117 r 0 0 1 1 4 A T C 1 5 , l X . 7 P 4 Y . ,F/ .5 .3 14 V ..F7 ,5,:1P4 l)a ,7 5)
i~~1 CO’ JTTN LJ F

CA I .L COLT V (X,V. T, 1,fl,P,MI~.TtL,T F ( f l F f l ’ J G .Ffi .S) Go T O iop
T T F ( P T R ,0 0 5 ) T , J , P , N

Soc r r ’ p M A T c 2 wI . .I~~.301 I• , I 5 ,3M Pa .1!i ..jH NI , T 5 )

594 r o p M A y ( T s , ,x ,? ’4Xa ,F7 .5.3M vs ,F7~ 5•3 H 0. ,!!’)
3~ 2 Cr~ : TI 

%~~I~

T F ( M C O D F ,fO ,1) GO TI) 339
I F C 1LI •NF .5.~~) CO TO .1.3 6
wA~ T~ (PTP ,9.35)

9.35 Vr ) P MAT ( 17017C R” u!- P.j t;T ’4 C HA IN)
GO T~ 339

33$ U)I~~~l4fl•~~~(~~

3 3 4  CO’ , T T ” ’ il

T t  a I
,34~A U ( T , ,r,T • MI P1) C,O TLI ~~~

TF r’~r’ ,I r P ~~C T1)) r.” TO ~~~
• T1 .1
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GO TO 34S
3b01 71 • MLPI
3A5 T I  a I t — I
C

31 • ‘~
370 L a OCP )

IF (OF OUG.EO ,5)GOTO3/1
W A  I YE (PTA , 603)1,P

593 F O A MA T ( 2 5 ) a ,T 5 , 301 Pa ,I5)
371 COPIT !NLIF

M A XML ID C 7 )
! r C D C I ) ,N(.f l(J ))  MAX M IIMT NI4(fl(I1,0( J))
T TCI1 .GT .MA XM L) TIa MAXM L
0(P) a II

a Mi l

31 a 31+1
T F r l .EQ .—1 ) Gf l  TO :isO
P a t
r.r’ Tn 370’

C
3811 I N P ( T I + t ) a T P 4 P ( 7 2 . I ) + J t

T F (J 1. (17,1) C1!) TO 2~ O
W A T T F( P T A ,026) ‘ICS. JI

926 FO R MA T ( ! ’ 1) C HA T P4,T5 ,AH F9 PTS .14 )
Cr) TO 2901

C
C P M!) or C HA IN
C
i3~i WPTTF(PTII,9311)NC$,ISNI.LSN2,SOIIPCI .SSN,N(SPJ.N,

I (T~.4P (T),TaI,MLP1)
9301 r n q M A T c 4 w m w N a . T 3 . IY , T 3 , T d .T2.  T6 ,?A ,JM Na ,T 3 , p ~~T 5)

no :io~i T a 1 . ~~
(‘NP • OOP,4
T FCC )RP.LT .OAS) Cr) TO 40101
WRTT ((TAPEO1 ORII FFA
OFIP a 

~4~4~4 ONIJFCP(ORP) •
OBI IFTR ( r )5 p .t 1  a V U)

a n Iv (T )
oR’~FrI(rToP,3) a 0 ( 7 )

3901 C ONT T ’~IIE
(~PP $ flRI’+d
TF (ORP .I..T,006 C,), TO 411
W A T T E C T A D F O )  OA U FFP
flop a I

410 flN’. IFF A(flqP) a F-Or
nM Irrycosp ,t) a 01
flM~IFFT(r)5P,7) a (.4
O I 4 I I F TT ( 0 5 0, 1 ) a S

C
~fl 4 2v~ T a I . 4 LPIV 4714 MP (J) $ ~I P ( T )  • TMP(7)
~rr ~ t~~1PI) • TP. J PCM I ~~~I a ~I
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4 3S T F ( I . C Q . . 1)  GO TO 44 14
T C C L ( T 7  a TP4P(T),TCCLCT,1)
I a I—I
Cr ’ TO 43o

4~~ vI 00 1501 t a t , MIPI
!FCT C ( . L(T )  .GT .C L C (T ) )  C L C ( T ) a T C C L ( T )
T r C T C C L C T .LT .CSC( T ) 1  CSC( I)  • ItCh (I)

db~ CO NT T NU(
GO TO 1601
EN!)

I .0
( ML 1526
I. ML.Pj 152A
C fIStIC 157!
r I *532
I- J 1036
C 153A
I IC 153!
C I. 1 B42
F. 11 $5 46
C - I t  104*
V. 12 154!
I T3 1552
( :4 j’ .4 5W 1056
t H.~ 1054
r 4W F loAf
F F A c T O R  1C012
F ~Cw I C S A
f MCOI) f IC CA A
( PTA t C~1F
I F lY  1C17
r TAP [I 1C16
( I A P f O t C l A
( *II CS 1(1!
( I.4P5 1C22
( ‘~IP Ir~ IC?6
F NP5) 1C2A
I IC?!
C

I C:46
q 2556

e ‘ r v  3t,i6

I. P401 4 F 3 6
r f.t.C 4FRA
I ( S ~ IFfl(
I LIP 1E37
I T C C ~ 4 r06
~ V~~P ,IFrIA
C ‘4~~Y~~) !‘012t
C ~~~IIF V P  5~’j 2c ‘~~~II~~~~ j  ~0132
F ~~ ‘ I F C  R P”)~j 2
r ~~ ‘‘ rr  I ,~0 1?
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A 923 1036
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I RIM 015015
I .5 015010
A 7701 1122
A 2801 1194
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A 3110 1266
A 3 101 It IC
A .3301 176*
A 3201 1254
A 3(11 13* 8
a 896 12C C
A (397 1171.
I COI IV 0010114
A S~I2 14!,
A ~9M I4~~4A ~j Q4 14 56
A 331) iS4~A 136 1536
A 935 1 6 1 6
A 3411 I!’4A
A .1501 lSA A
A 3001 I ’,92
A 37~i 13*6• A 4 7 1

~ 
693 %5~ P

I ‘4 1’4 11 14.I’A 5
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I IMP 6237
I !)ØP 8236
( 755 823*
C OhS 823F
C BC 824 7
1. 11 6246
£ 11 824*
F UOC 624!
F. M O 6232
C Y L. L 8256
C I 5PJ~ 825A
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I NLSN 826*
A 9115 £10138
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II (.45015
A 8911 01564
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A 11117 02 18
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F 5012*
F
F I
F 3
F I . ~i032
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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
slope of line 9. — ~~~~~ XBAR

equation of lineL:Y — Y(I) — m~(X — X(I) )
0 - m9.X - m9.(X(I) - Y + Y(I))

- YBAR X - YBAR X(1) - XBAR 7 + XBAR 7(I)
- YBAR X - XBAR Y - Y(J) X(I) + YtJ) Y(I)

let Z — —X(I) 7(J) + X(J) 7(I)

and 9.. is given by
YBAR X - XBAR 7 + Z - 0

The distance d, of a point (X(N), 7(N)) from line 9.. is given by
d - YBAR (X(N)) - XB.AR (7(N)) + z

~ YBAR~ + 
-

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) . In
such cases the deviation is measured as the distance of the point from
the endpoints of the chain referring to Figure 19 (b).

if ~ X — EN) — X(J)

AY + 7(N) - Y(J)

d 11AX2 ~~~~
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(x(J) ,Y(J))

(x(fl , Y(1))

(b)

(x04,Y (N))

I.

I~I
Fl urs 9 DEVIATION CALCULATION
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3U6 H,UTI’Jt-
R E A l  M0 ,TL.MflEV,X (I),Y(i)
R E A L  X ’lA R , Y B A ’~.Tf l ,Z
RE A L .  XNJ,VNJ
TNTEGr.P P,1Ci ),TENP,!.J
INTFGr.R K,K2

£3 AR . X ( T ) — X (1)
Y6*0 uY (T)—Y (J)
TL .XBAR*XRAR .Y 5AR*VBAR
Zs X (1) (J)—X (J) I,
k s T + 1
K2 sJ— t
M1)F Vs ‘4 ,0’
Ps —i
00 20(4 II.K.K2

C
C &.I~CC’ TE Ce4A TN ~flRFI3 LW ISLAND
C -

IF (TL ,Nr,I4.5) GO TO 25
X N I a X r F 4 ) — v ( J )

• y P 4J 5Y ( P ) )— V ( J )
TDsXPJ.3*XP4J+VNJ*YWJ
r,t) TO .iP
T D s A H M C X ( P I ) .V 1 4 A R— y ( ’ 4 3  eX$AR.7,
I r q y n .t.T . Mf1! V ) Gfl TO 2c~0

~r (T0.F1~,MI)!V) r,o To is~
C

• C .~rw MAX 0CVTAT! (~ ’
C
50 T F ( P .CQ ,—I ’ GO TO

IF 4P51 (P3
I (P)s.~
PsIEM P
GO TO 501

100 ND F V I 1 D
PUN

— GO TO 250
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C
C T D.MOEV
C
1514 L(N).P

PuN
2Mt~I C O N T I N U E

!FCTL.NC.01.01) GO TO 250
MD sP 4 O CV * *0.5
RETURN

251o TLs(TI.)**~
I.3

Pl~~.p4 r) (V /11
PET OR N

IC 1l’I•FV £4024
P (O LLV £13C4
I .f~ ~iM( 40
I

A 3$01
A 926 ~14A
A 9301 1 1CC
A :490 100 6
A 4(30 1864
A 410 1948
A 4201 19132
A 4.30 t A lC
A 4401 3*78
A 4 b5
I .V
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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

Af ter 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 begins. 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 number is checked against the first chain

number in the array which has not been found in the data base up to

that t ime . 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.

Coamon Blocks

None

Subroutines

None
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L~~iJ y
I ~V~~~~~~~YES

ç~ END OF 
~,—y END ~I INPUT \ ‘-..OATA,..-~ L._........_I

A R R A Y  OF
CHAIN NUMBER NO

YES END OF
BLOCK

SET FLAG
SIGNALLING GET NO

MATCH DATA BLOCK

MATCH

COOROINATES

CHAIN No. HEADE EXAMINE OF DATA OINT YES
WITH DELETED 4-WOR D N DELETED
CHAIN No. SEC1’ION CHAIN

NO
NO MATCH END OF

CHAIN
COPY TO COPY TO

OUTPUT BUFFER OUTPUT BUFFER

OINT YES
IN DELETED 2

C H A I
SET FLAG 1

SIGNALLING NO
NO MATCH

COPY TO

I OUTPUT BUFFER

2

1.1
I ~I1 5 1

L~J
FIgu re 20 EXCLUD FLOWCHART

120



r)IMFNSIO W I~(16010),Ib (2),LTNI( (109).O8(1800),IO8(2),TSAV (43
EQ I IT V A L E W C F  ( N ( 1 ) , T ~~( 1) ) , ( f l R ( t ) , ! f l R( t ) 3

rlFAou, ,q(4~ ) 3W
Wi~TT0(5,q97)
REAfl(5,99’P) TOIl!
WRTTE ~~ 1 qqq~
Lu’

I F 1 E A t I ( 5 , Q 0 1 1)  t I N K ( L )
t~~f L ! w K( I ) . rQ . 0’) GO T O 30
L u L e l
r,ri ‘ro t

I P  .1
N L s LT P~~ ( 1)
7.1

2 ’  R FA O (IW) 6
t)( 101(4 M.3.1600,4
r,o 10 (2 0 1 1 . 2012,2 013,2 1 443 , IM UU

2111 f O TR( M~~.GT .1 0010) GO TO 5ØM
T ‘-‘0 A!) .7
T S A V ( 1  ) uTR (~4)
T $ A V ( 2 ) u ! R ( M + t )
T S A V ( 3 ) .~ RC M+2)
T S A V (4~ sTR (H .3)
GO TO 3( 101

71’? TI ~F A f ) u 4
T F ( ~ 1l ,CQ , 1 R ( M + 1 ) )  flO TO 205
T H ~ A r a3
106( 7)  iT  S A Y (  I )
T t38 ( t + 1) . !SA V( 2 )
TflR(7.2)uISAV(3)
108? T 43) I SA V ( 4)
1u T44
TF (I,LT .1596) GO TO 1(3 1
1~~1W R! T E( If l I IT 3 06

101 TO P’ (T ) I T M ( ’4 )
1 06 ( T , 1) u T r i ( M + 3 )

102 tOPU+73.T6 (M+23
I O R ( T , 3 ) u I R ( M , 3 )
1.1.4
1F(T,I.T,1596) r,o TO 1145

• 1.1
WRYTE (tflI.IT) 06

TO 100
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2(13 f l f l( !) .9V4)
06? I. 1) .6 (M,j)
I E ( R ( M ) , . 10100 ,~ T I 1EA0. t
r.o TO 191?

7(I!~ t . I + i
~IL ‘L INK (L)
GO TO 19101

704 T F ( R ( M ) ,1-O .301 91 01.) T~ 0 A~)u1

3( 114 CONTI PII IF
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5~’Ci 0 6 ( 1 3 . 9 ( M )
0 6( 14 1  )s 61 M+ 1)
W P T T E ( T O I I T )  01:3
~ TrI P

qr~1 !c!PNAT(Ti)
9( 12 U ORP4AT(T2)
997 rfl (H4AT( 3r4HFNTFP fl (ITPIIT DFV ICF NIIMBFR (NIJ))
9~~8 ro~,fr A~~(29srNTER YNPUT OfV ICF PJIIM6rP(WW))
9’P) r0PsA 1(i5~~ ’JT~ P C HA IKI S TO RF~ IIIMTIJ ATIYD (NPJN) ,/.

I 24 ME~~T ER 71PO A3 LAST CHAIN )
rPJ r)

I .U (4911411
r ‘~
r T~
F L. T~JK I~~~C
C ~~~ic
[ T V ’~R
I ‘~~A V  391’
(~ 94~
I •~
A 9(12 ~~~ II
F P 392~
A Q J 7  I~4 d (  £4
F !2 1’T j q~~1
A Q’) Q
F I.
£ 1
A ‘3( 3 ~44F3A III

I N~.
1 1 :4944
F P~F A f l  39 40
A 7(~
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A 1( 1 ’

3 QA C
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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 tigures 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—

term.ine 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—coordlnate, a message is sent to the

printer.

The miniim~m 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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START

READ
DATA BLOCK

LOCATE
CHAIN HEADS

NO NO

F I N D
MIN MAX YES ISLAND NO END OF YES END OF

COORDINATES CHAIN BLOCK DATA
B STORE THEM

YES

* 1 2

I DATA I

\cI
READ/ DATA BLOCK\

I FIND SET O#~1

NO NO

00 CLOSE T

I COORDINATES 

-

~~~~~~~

yO 

_

~~~~~DATA ~~~~~ISLAND

YES

/ TO PRINTER\ (~~~~ ND )I ,— ’I~i /~~~SEND/N OT IF IC AT ION

w I

FIgure 22: ISLAND FLOWCHART
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Thus if
$XIIIH — x$ ~ 4/256 and
ITXKLN — 

~I � 4/240 a message is printed
The same test is performed with the island x—maxiatgs and its

y—value.

That is

hoiAx — x~ S 4/256 and
IYxMAx — ~I � 4/240

(2) Horizontal Test

The x—coordinate is also tested for its proximity to each
island, that is, is ~ (IN�x ~~XJ(AX?

If so, the miniaam y—coordinate and its corresponding x—value
are compared to the coordinates of the point.

If

IYMIN — y I �  4/240 and
IXYMIN — xl,� 4/256 a message is Bent to the printer.

The maxi~~i. y and its x—value are also checked;
~ThAX — y l � 4/240 and

IXYM~j 
— xl S 4/256
For each point fulfilling either set of conditions, the chain

number, 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.

Coumon Blocks
None

Subroutine.

None
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D!MIN3!0*J ~(16 ),!~ (155$)(IIMEPISION yr3t (a2s),!TFSTt$25)
FQIJ !VA L!NCF( IB(t) , R C I ) )
~Q1?1 VALENC F (T!3T (1),ITE$Tt1))MII I YE C 3, 990)
“FAD.’
L.$274

100 R F A D C S )  S
DO I 1. 1 ,1605 , 4
GO TO (~ s,;0,3$,4øI,!HEAD

10 L N I • 1 6 ( t )
!F(LNI.GT e l550) GO TO 2010

t N2.!$(T.t)
!ORIG.!0(142)
IHEAD.2
GO TO I

25 1510.10(1.1)
10510.16(1)
1141*0.3
GO TO I

35 XSYART .BCI )
Y3T A PT .0 C T + 1 )
IM AX.XST A PT
XM7 N.X ST AR t
X 0 Y M A X s X ~3T A RT
~0YMT P4 ST AR Y
YMA~~.,5T AR?
Y M 1 I 4 . Y S Y  APT
Y(I~ MA X SY ST A R T
Y O XM I ’4 .Y STAP T
THF AOI4
co to t

40 T F f 6 ( 1 3 .(Q .191 9101.) r,O Tn 5Q1

Y E’iO.M( 1,1)
XMA~~.AMA X1 (XMAY ,X (PJU)
Trc~~P4Ax .IQ .xI:Nn) 

yOXMA IsYI PIFI
YM& * .AMAK~ (YMAX, Y(ND)TrcyM A~ .oQ ,yINn) XOYMAX .XtNn
IMTNUAM TN I (XMIW ,XFPID)
I F T X M I N .rn , xr N o)  y O X M I P I sV (Nfl
YMTN.A 141N1 (YMIIJ ,Yt~ D)1r(yM !P4,r~~.v(ND) ~f lyM1P1.~~~PJrI

501 lr ((XRTAI1 T, .y fl3.A •(YStAPT,(Q.Y1.P4D)) 1.15704
wRTTf (3,999) IWI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
TI (L.CQ.6224) r,n to
w R T .T F ( 3 .097) X M I N,Y(3 X MT IJ
WRTTI C3 ,Q96) XMAI t ,YO* (MAY
W P T T E ( 3 , 9 Q ! ,3  V ’~IN,wUV r4 T I4
WPIYFC3 .994) YMA I ,VOYM &X
OF~ Y A ~~s~~M A Y . * M T P 4
Fl It  T A Y .Y t I & X . v M p 4
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WR ITI (3,993) O!L.TA~.D(( lA Y
L.6224

TFST(K•1). X I4A X
TEST (1(42) .YOXMAX
TIST(K43). XMIN
TES T (K•4 )  .YOXM TN
YEST (K45)’ YMAX
TEST CK’6) uXOYM AX
TEST( IC’?
TEST (K4S) .XOYMTPI
1(.1(49

60 IK(AD.1
I CD~ITINUE

GO TO IllS
C
C AT THIS POINT W ( HAV E A~ ARRA Y, T EST ( IT EST) ,  CONTAINING
C THE M~ N A ND MA X X AND v COOPOTNATES OF ALL 1SLANbS IN THE DATA 0*31
C
200 CALl. REWCAL

TI4EAD.1
CONST.4,/245.
CONST%14./256,
WR I T1C3.990)

30$ R E A D ( S )  0
00 2 TS1,1650,4
GO TO (315.320,330,340), TMIAI)

310 IFUB(!),GT,t010) GO TO 4 5 01
IMFA n S7
GO TO 2

370 1 3 1Q . ! N( T , 1)
I HE *0.3
GO TO 2

33~4 I H F A D . 4
GO TO 347

34~ T F R f l ,wI.locs .o) 110 TO 342
I SEA 0 a I
f,O 10 2

347 X s O ( I )
V.6(141)

C
C 1ISTX
C

DO 347 K . 6 , 6 3 0, 9
IF( ITCST( IC.0) .F0.!SLQ) OF) TO 347
1FC (TES T(K).L1 ,Y),flP,(TE3T(IC.2),Gt.Y)) 90 10 344
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

COO Tn 343
YD ~ ~ u A 0$ (TEST (I(.4 ) ~ X )
IF (XnTFr, GT ,5,llt) 110 TO 343
W R I TE (3, QQ I ) !t~ oTfK .5 ,Tr ST K.4 ,TE *t (K.3 ,1$FQ ,x .v ,xb TrF

343 IF(((TESTCK.1).CflNSI),t.T.Y).OR .CCTEST(Ic.I).CONST),Gt.Y))
COO TO 344
V)TFT.AR~5 (TFST(K—2)~~X)L 

- 
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IF (X01rF ,GT~ 0.0j) 110 TO 344
WRITE C3,991)ITEST(K05),TEST (K.2),TEST (K.1),!SIQ,W ,Y,XD!FF

C
C T EST V
C
344 !Ft(TCSTCK.4) ,LT .X).OR ,CTCST(K~2),GT.X))G0 TO 347

IF(( C TEST (Kel) +CONSTX ) .LT , K) , OR . C (TEST CK,1)~ COWSTX) ,GT , K) )
~G0 TO 345

YD 1FF . A 0$ ( TI ST (K )*V)
IrCY 0!FF~ GT,0,0i) GO TO 345
w R j T F ( 3 ,992) IT EST (K ~ 0) , T E S T ( K , j ) , T EST (K) , I5F0 ,X ,y ,Y DTF F

345 1F( ( (TEST ( Ic .3) .CON STX ) .LT .X ) . OR.C(TtS7 (1( .3)~.CO P4 ST X ) .GT .X ) )
100 TO 347
YD TEE s *05 C TEST C 1(,2) wY)
TF (YOTFF .GT ,0,01) GO TO 347
w PTTF (3,992)!TFST (K~5),TE3T(K.3),yF$T(K.2),I5f:Q,X,y,YDTFF347 CONTINUE

2 CONTINUE
GO TO 3015

40~ STOP
990 FOPNATCSII!5,LSN ,2X,dHI5,(X,Y),8X,71IM .L.L$PJ ,2X,9W5,L,(X,y),3x,

C7HDELTA X ,3X,?HDFLTA Y)
991 FORMAT (2X , T 3 ,2 F0 • 4, JX , !3,3X,3F0,l)
997 FORMAT (2X ,13,2F8,4,3X,13,3X ,2p0,4,9X ,F0,4)
993 FOPMAT (SX ,I1N DELTA K . ,F8,4,1~ H OFLIA V
994 FOPMAT (6x.1514 MA X V IS ,F0•4,RH AT K • ,PB ,4)
99 5 EOP NA T ( 6Y .1514 M~ N v IS ,F0,4,A H AT K .
996 ropMA T ( e Y ,~~5H MAX K IS ,FS • 4 . OM A T V u
997 EORNAT (6 x . I0s  MIN K IS ,Ffi ,4 ,0S A T V a ,Fc’~ 4)996 FOP MA T ( 3 X , fSHO LD T O , 5X ,6WSOIj RC E,3X,II NO RIG IPd SEO,, 3X ,

I I01HTOTAI ~~Q, . ,OHXSTART,SX.6).4YSTART,6X ,4HXLND,7X,4HVEWD)
999 FO~ MA~~(3~~ 13, T4 ,3X.I5,6W ,T5,8~,!5,5X , 4 (3X ,F0 ,4) , 2 X ,A i )

E~~)
I .U 001101

0092
F T B (1092
F T (ST 2692
F. TTFSI 2092
A 990 OC (FT
I. 01
F P4 FA0 33is2
E I 336*
( K 3372
A 1 (101 (103S

P J  010 1401
A 1 (141*
F. I 3376
A II~ 01010*
A 2(t 010001
A 30 01141*
A IC)
F. I P ’~I 33 7*
* 2001 C44 101
F $ N ~~ 33M2
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I. IORIG 3306
1 15(0 3381
1. 105(0 3392
E XSTART 339*
I YSTART 3391
I IMAX 33*2
~ XMIN 33*6
I X O V M A X  33AA
I. XOV MIN 33*1
I Y M AX 3302
E YMIN 3306
I YOXMAX 330A
C YOX MTN 3301
A 50 0264
I XCP4D 33CA
I VEND 33CE
L A M A X I  OOWS
I AM IN I 0000
A 999 1105*
A 60 04C2
* 997 OCC2
A 990 0C96
A 995 14C6A
A 994 (1C31
F DILTAX 3306
C DELTAY 310*
A 993 OCIIC
I 6 C M
F IONS? 33(6
F. CO NSTX J3F 2
A 9901 0072
A 3001 FISIC
A ?  01056
A 315 01530
A :~~o 015601
A 3301 05A 6
A i401 01502
A 4(10 0106C
A 3~~2 0150C
I Z 33FA
F. V 33FF
A 347 0044
A 344 018C 0
* 343 079*
F KD T FF 34012
I. ABS 14S1401
A 99 1 06C 4
A 345 5*11
F. YDIFF 34,2
A 99? 010C 4
I .3
I • V 001440
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PROGRAMS ,
84 16 0 )  84F0 ,U 8524 .V 8532 0!
9551 A M A X I  9570 .2 9582 91 9598 13

~~ C A ASS 9516 • C O M P 980C • R A P G  9631 R ( W

90SF 3 9092 •MF 5 9710 AM !N1 9722

LNTR V— POINTSI
64 16 •J 0502 ,t’ 8520 • V 8532 0!
9551 A M A X I  9570 •2 9582 SI 9598 93
9 SCA *65 95(6 •CO”P 960C SPARC 9031 PEW
9651 .5 469? • MP . S 97 101 A N T H I

C O M M O N — S I  O C K S i
Nfl P~(

UND(F I II I
PsONE
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ENDPT

Purpose
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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( START

/ READ

/ BLOCK

C END)
~~~~~~~~~

No ; 

~C
N
H

D
AI~~ 

~~~~

SAVE CHAIN GET SAVE
HE ADE R COORD I NAT E COORD INATE

OF LAST
POINT

I PRINT
I CHAIN

/ SUMMARY

FIgurs 23 ENOPT FLOWCHART
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DIMENSION 0C1800),Ib(16440)
F Q I j T V A L I N C E C I S ( I ) , 0 ( I ) )
bPIT ((3,QQO)
IME A DuI
L.8224
Ku l

1001 P1 *0(6) B
Dc’ I !.1.16010,4
GO 10 (10 ,20 ,38,40),II4EAF)

I I  LIQI.!8(I)
TrcL NI.GT ,1000) GO TO 2015
LN2.I0(T,1)
IORIG.I0CI,2)
1)11*0.2
GO TO I

25 I510.18 (I.I)
IOSE’~u ! BCI )
I ME A 0. 3
GO TO I

301 XSTARTSO (T )
VS T A R T  SR C Te l )
I N! AD .4
GO T’) I

49 T? (R (T),FQ ,1005.) flU In
XI NFl .0 1! )

GO TO I
~0 I r U X S T A 9 T .FQ ,x 1w0 .*N D . Y S T A R T .F4 ,Y E N F ) ) )  1.10784

W R T T E F 3 ,499) LNI,1N2 ,IOPIG,105F0,18CF3,XSTA P T, Y S I* RT ,X IND,Y INfl ,L
tF (L.(D.0?24) GO TO 641
Lu0 22 4

60 IM FAO SI
I CONTINIJE

GO 10 10101
2001 i.R7T[(5,2S~ )
201 1 r O R M A T C 5 I 4 . STOP )

496 FOP)IATC3Y ,.IHOLD TO.bX,65304J5C1,3X,IIHORIG!N S10,,3X,
I I01HTOTAL 5(0 . .5X ,AHXSTART,5X,OHVSTART,6X ,414XrN0.7K ,4NVENO)

999 roIlMATC3K,y3,I4,3X.15,6x.IS,ex ,y5,5x, 4 (3X ,r$.4 1,2X ,AI)
EN !)

I •tI 001101
( 01 Ø 3 j A
F. A 3 IA
A 990 01270
I 0! 05440
I IMFA D I d A
F. I. 1C22
( K 1C2A
* 1901 14030
I •J 010145
A 1 0231
F I 1C21
I 1(1 4406 *
A 21)

135



A 30 0141*
A 40 0144
F. LM I 1C32
A 2010 0254
I I N ?  1C3*
F. IORTG tC3E
I YSFO It46
C 10310 1C4A
( i S T *R T I!J32
F. YSTA RT 1C56
A 50 0 1 94
F. Y(~J D 1C62
F VF ’~Fl IC66
A 999 442(2
A 61$ 01231’
A 2C1 1 442’~0
I .V ~~~ I.4V ~

6r61 •J  6041 • IJ OF7C •V 606* ‘1
7 OR A

(,~T R y ~~Pf l f~ I T S ~
bf ~6F 0j  AFl!4 * • i i  00014 000* 01

L0 i~ flN— RL flr-KS~
‘~ n ~ r

u9 ( 1Fr
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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 INIThP (MAP , Lx , LY)

MAP : 60 x 100
LX: defined as ‘X ’ in the subroutine

LY: defined as ‘
~~~ in the subroutine

- 
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START

INITIALIZE
MAT RIX WITH

BLANKS

GET DATA
BLOCK

PRINT YES END
MATRIX CF DATA

NO

END FIND POINT

TRANSFORM
• CONVERT

COORDINATES

END NOOF BLOCK

YES

Np.

FigUrO 25 PRINIM F LOW CHART
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O T N E N S 1~~M MA P ( t ,e~~ ,Bucr(l~~ o)
r)!MENSIOP4 !8UFF(160~)EDUTVALF !JCF. coI,rFcI),u%IWFCI))
TNY~ G(R 0,00 C-

CALL 1N!TMP(MAP ,LX.LY)
WRITE ~5 ,qqq

~R E A D ( 5 , 9 4 8 )  00
98 Pdst
10 RFAD (6) ~uFr

DO 3041 M uI,1 6001,4
TF(N ,(Q,0) GO TO 20
IF(N,tO ,2) GO TO 30
!rcTBurFC M).Gy.10001) GO ia 2440
P1.2
GO TO 3~ 0

30 PJ.Ø
GD TO 3019

201 X a R U F F ( M )
V .8(JP F C Mat )
O . T 8 UF F ( M , 3)
TFCX ,I:Q .t000.) r.n TO iou
TF(O.LT ,00) GO TO 300
I V . IF TX U X , , 4 ) .  147
!v.6e~~IFTx (C ye .27).0n,,.5)
TF (TX ,GT ,j00) T%~ 100
TFI’TX ,LT .I) TX.1
Tr(IV ,GT,eo) !V sf,41
!rc!v ,LT ,1) IY.i
MAP ( I K, I V)
r,rj in iuo

1001 TF (W .EQ .l) GO TO 2010
Nil

3001 CONTINUE
GO TO 144

2110 DO 101 J.l,601
WRTTE (3,9449I) (MAP (K,J),Kui,1449)

101 CONTINUE
PA u SE 99
LV ’LY
GO TO 98

9110 FOP MA T ( 190A 1)
950 PORMA YCIU ,27101)
998 FONNATC !2)
999 ropMAlc22 14rNycp 0hiA !L LFVtL (NN~~E N!)
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I ,U
I MA P 02F0
r ourr 6980
E !BUrF 6080
(.0 7980
( DO 7984
I !N!TMP 801448
I LX 7988
( LV 798C
A 999 012CC

a! 00410
A 99$ 02C4
A 9$ 0848
( N  79C0
A 10 01848
I •J 4401410
A 3001 44210
I M 79C0
A 20 001C4
A i f l  0088
* 21193 91226
F. K 79(18
I V  ~~DC
A 1001 011~ 6F IX 79(4

‘ I IFIX 00001
L IV 79FC
A 1011 01282
I J 7*10
A 9001 01 2A A
F. K 7A 1 4
I •Pl
A 950 0206
I ,V 0104101

C462 •j CR42 ,U CR70 1 V C87( •!
DSAA 117K DRC* ,Y DC4F •OARG DCOO •HDCC2 ‘.0 000* •~~ 8 0088

(P1YRV~ P07Wy8gCA2O 7NI~ MP C*52 •J CR41 .U CR74 •VCR71 0! DRAA 111* O8CA •y 0C4( •R*RGOCRO ,H OCCO ~0 DbOA •MP$
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CO$NON.S~~c*S,
NONE

UNDEP
NONE
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*

Subroutine INITMP

Purpose

INIT)~ is an aase.bly routine that initializes the map matrix

and sets variables LX to ‘X’ and LY to ‘
~~~

‘. These variables are
used by PRINTM to identif y those cells of the matrix corresponding

to the coordinates of map data point..
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OO4AR - F PdD
* INTY MP 01098R

LOOP 0144188
SAVO 00008

000011 ENTRY TN!TMP
000 0111 SA V R
44001811 D OC O T N T T M P  SIN 12 .8AV 8

0001CR DIEF IN 14 ,2(15)
00012

0111OR C81)o III !  13,6000
177 M

0101411 CR C O LPI T 12 ,C ’
20120

001811 444C( 1.OOP 8TH 12,0(14)
00010

0101CR CA EO LIII 14,4
01084

082011 CBD44 5317 13,1
11001

0112411 ~12244 81 LOOP
0191188

002811 C8CII III! 12,C’X
5620 - - ____

41442CR 444CF 8TH 12,11(15)
00011

0111301R OttO LM 12,8AVR
000418

44113411 C$C4I L$I t2.C’~ ‘

0038 11 I8EF LP~ 14,6(15)
04106

4403CR 4 14C1 3134 12,01( 14 )
0000

004011 DICO IN 12,5AV O
009418

4(144 11 4* FF AM 15,0(15)
010044

0014811 01301~ $14 15
004*11 FF40
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~~AP

Purpose
CMAP creates an image in a drum f ile 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 I. 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 chiiin, 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 suff iciently
high rank to be kept in the image, more than one line is created for
that chain.

Comaon Blocks

Block Name Conten ts Description of Contents
RG BUFF input buffer

Subroutines
GET: f ills inpu t buffer

no parameters
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START

READ
BLOCK

GET DATA
POINT

END 
YES END OF

DATA

NO

WRITE
COORDIN ATES YES POINT

IN X— ANO RANK ~
Y — ARRAYS MINIMUM

NO

YES END OF
CHAIN

NO

CREATE
LINE ON END OF NO

DRUM BLOCK

YES

Pdp.
.

4

Fiqur. 26: CMAP FLOW CHART
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DIMENSION X(8010),Y( I0I),NAME (2)
DIMENSION I8UFF(16011),RUFFtIIOP)
EQUIVALENCE (I$UFFCI),8UFF(i))
EXTERNAL WRKSP ,SAVLA
INTEGER SAVEA,UROR
INTEGER 0,00

C KiREGIMNING or CIJRR~ NT STRING
C JSLASY ENTRY OF CURRENT STRING
C Mu CURRENT eurr ENTRY
C PlUM. NUMSER OF SUSIMAGES

wRITE (5, 1011)
RFA D(8,1011) NAME
MR I TE (5, 998)
READ(5,999) 0

IWEA DuI
1.1
CALL SE TS AV(WRKSP , SAV E*)
CAI.L TPdTDRM(25,$26,O,0,I3,CQROR )
IF (ERROR ,Pl(,0) STOP 101
C A L L  TNTFMP (25.1.S*VEA)
C ALL DEFT (W 544,
CALL OPEN (WRKSP,8I4RL&DFILF ,SAVEA )

101 WAME(2).WAMU2).t
Pd U ‘4 . PlUM I
CALL OPtwI (MAME,~~,4,~ ,27,,7$,.4I,p)
N.441

16 M.Me4
I F ( M .GY .1598) CALL GeT
I F C I M AD JO ,fl GO yO 17
IF (1I4(AD ,tO.2) GO Tn is
!Fceu~FcM ).u,te0c4.) GO TO 20101

18 TI4EADS2
GO 70 16
I H E A D .S
GO 70 16

17 Xflj.$UFF(N)
YU)u8UFF(M.I)
Y C I ) . ,4 10 . Y(I )
!PCX(f l ,IQ,tPø0 .) GO T O 301
OD.!BUFF (N+3)
! P C D . G T .!)D ) GO Tfl jb

! P ( M .GT .170101) GO TO 21
1.1.1
GO 70 16

21 IFII.G?.1)CALL LTPIFSCSMLINE ,X(I).Y(1),I,7)
CALL C1.DSEYCWAM !1
X CI ) u X ( ! )
Y ( 1 ) s Y ( ! )
I.;
GO TO 10

30 IIT°I
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CALL LT~JESC 8ML!NE ,Y(1),Y(1).I,7)
IMEADSI
P1. Ne 12
1.1
GO TO jei

2801 CALL CLOSFT (NAME )
NAME (2) .IIANU2)—NIJMCI
CALL OPFPJ!(8MMAP ,0.,0,,5jj~~,479,,8)
00 2011 I.1,NUM
CALL INCLtJO (NAME ,Pd346,..’332.,678.,1 166.,ø,P,,01.,R,,NAME)

201 NAMEC2).WANE(2)eI
CALL CLOSFT (SHMAP
CALl . OP!NT(SI4WORLt) ,01,,8 , ,5%1 ,, 479,,8)
CA LL !NCLUFI (SNMA P ,0.,M .,~~t1 .,d79,,01,0.,0,,0.,6HMAP
CALL CLOSE TC 8HWOPLT) )
STOP

1001 FOR MAT C2A 4 )
101 FORMAT CII H ENTER PdAM~~)
998 FORMAT (23 H ENTER OF TA I L  1(V FL(WN) )
999 FOP MA TCI 2 )

END
I ,U 00110
F X •4F2

1172
F NAME ItIP2
r !BIPFF tOP’
( BUFF I O F A
I WRi(3P 118110
I SavrA 001010
i RROn 36PA
F 0 36P(
F DO 37442
A 101 0462
I •! 410440
A 1010 04A8
A 996 04C6
A 99Q 41~F6
F 37116
F MUM 37M(
I !‘4EA0 37%6
F ! 37 1E
I SFT6AV OOIIQI
I. INTORM 004401
1 .5
I !NTFMP 0006
I D(F!LF 8014401

OP (N 110446
a 1(1 POra
I. flPfw~ 1101011

N 3752
a 16 0I4~I CIT
a 17 01C4
A 16
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A 2001 0138C
A 314 0132C
A 21 012*6
I LINES 01011401
I. r.LOSFI 010108
A 2(41 P4o4
I !NCLIJD 0,06
I .V ø v U O

SURROUT!NE GET
COMMON ,RG,SIJFF(1600),M

READC6) BU FF
Mu I
RETURN
E N D

I RG 1904
I. BUFF 110446
L N 1908
K GE T 0624
P GE’ OSBC
I ,O 010100
I •P 0000
I •J 8014401
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PROGRAMI,
•err N63 6814 161.04 66C8 PIND4 671C ORIVtR
6830 P I C T U R  7116 AMP CAR 722C 013 78CC NaMING
7016 QPEN! 7C$C 10NZ$ 70~~ REPLAC 7~98 ROERI
70*6 614160 7100 $ 1T5*V 7F~0 ~~~~~~ 7602 WR ITER
1(31 POLL 82*, lEt $454 XM !7 0814 AMP
$91. YN *KU P 010$ DI8•LY 9016 16*8! 006! NEWAMP
9131 UPHII OIOC EI~$G 91CR PIXIEC 9862 CONY?
968$ *0010W 0701 01611.1 9874 GETOAT 9933 PH010N
9 6 $ C  INTOIW 9B~~ !Nt!MP 9bI~ 0P~N 9002 PUYDAT
lICE RIWIND 9622 £0860 969* A DwOD A 10 4  PCW A IN
6361 GYWA I N £30! pMpGp3 *418 H*514 *480 NANGIN
*806 W000K *560 NX1$ON A$2A lAGOON *694 614660
6716 36V6*G *791 3f030N *886 PMPTRC *8*S TOEN?
6980 6!ctv! *C30 ISWTCH *C~ S IMPINT *186 WAIT
8*80 PA?C 144 B~ 6A P*TCH7 RISE NP B3~~ I BUP
8384 ZALDU 851C SN!P!? 6686 PINONG 86C1 YRPI$N0
8746 IpiTWNO 87Cr BeND 6*08 SEND? SA*E DUPMOO
RCO A *YTCHQ 9C96 COMQHO 8CC2 SQNPT 800* Z#O
009t ~tX1i 8181 TOLd COF4 TOUTI C1~~ ~~

GI48
diEd C21 A •S C24 1 •J C32E ~P
C3~ 6 •O C46 6 .0 C4* E ~~~ CSZC ~VC83* •! 0566 COS 088* SIN 1)644 .6
06,6 ALOG 076! FXP 0904 M7N5 0916 M A X I
0928 .1 0936 AMO D 0,66 AIN? 0906 $1
0911 $2 062C FLOAT DA6~ IPIX 0*61! •Y
0813 •W 0870 .COMP 0896 •RR*RG 1)8DB 36
DC~ A •RA#G DC4C $6 DC76 ,5 DC?A .2160
DC?! ATA P42 0000 * ?AN 0014

(N t6Y.PO I NYS
65~ * GET 6861 G E Y C O R  6602 GETLNG 6604 CORPYR
60$6 GXV CO P 660* GIVLNG 880C GIYPYR 6001 TLTSII
66 *2 PL?479 6616 ~5P11 661* 64679 6611 OtOR
6822 N63 6624 W5~ 66kS Mf33 6678 LENGTH
667* SUPON 6671 ~upOrF 6682 INMUX 6084 TMPT*B
6600 PINO 6760 DRIVER 0054 PICTUR 71!! AMPC*#
7236 073 736C OUTOPI 7374 UPD!3 7504 NAMING
7862 b leW 7686 OPINI 7862 CLOSE! 7744 !P4CLIJD
776C BIND 7820 BLOCK 78*0 CHAR 7~ 40 POINTS
798C LI NES 7C5* OUP,RP 7C6C LTYRIL. 7C7* 6DM!$
7014 IIPLAC 7088 IGlOO 7082 614660 718* STPAC ?
711$ 3Et3AY 71C0 CHKI*V 7FEC W$~~*~ 769, W R ITFI
002a 61*08 6890 SAVE * 80*6 WRK3P 8138 POLL
82*8 0CC 04 84 X~ I T 8536 *WP 6934 TIMUP
8E78 DISPI.Y 9626 16*5! 9062 NEWAWP 914* UPM!S
919C ?RWSG 91C6 FIXREC 9SPC CONy? 9688 *0010W
9701 DEFILE 9674 GE?DAT 9922 PP4DSflw 9A IC INYDIM
9861 INTFWP 9C66 LOW 9C6A ~NF 9C6C S*V E1
9C8C SA VE? QCAC 5AV 13 9CCC $*Vt 4 9C?C PMPDSC
901E OPEN 9002 PUTOAT PlC! REW IND 9~fl969* IDNOD *104 6CM*IN *218 0128 *366 CTMAIN
*30? PNPGP3 £312 6141962 A3E6 YMPDPI *31* FNPGPI
*418  MA BW £466 w*uGEN *U416 NOflOK 452C SAVO K
*540 FMPZRO *550 G~!~ D A5Ø Ø N X t S O W  662* 1*080W
*694 FMPRO *716 SaYPAG £7 02 10600 *791 31030W
*806 IM PTOC *686 PYO FF 669* F ? O W  *6*8  lOIN?
*926 101W?? *980 OCCIV I *9*6 LISTEN *9CC UNCIVE
£qr ~ UWLIOW * 6 C C *L0U2 AC31I RSWtes ACO P W SWTCII
*C$I ~MP 7~ ? *03* 3?M P7O £162 BU PSIZ *166 RUPNUN
*10* WA 7V *FBC W * ! T 2  6130 P*YCMI 8158 IN?6 7?
6*5* P A ? C W 7  BI~~ MØ 01 70 M P M *T N  636F SwITCH
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63 1* F O T R E G  832F TO M B~~T B336 !RIJF 41384 SI TOLIP
8390 5141416 9392 CNTL 41394 IIUFFER 83411 T*LDU
8466 lOUT 6501 *LDBIT 65144 TA MN0 BSIC SHTP IT
8586 PEPdDNG B6CF TQN 5PJ D 8748 !W Y44W 0 87A 01 OIJFINT
87*4 IP4TPP45 87C0 5(140 RAP O S(~ fl2 06* 1 OUPMSG
BCQI A ATTCI4G 5C4C OITCHO 6C96 COMOMB 6C601 R(WO14~B CC 2 SOPIPT 805! wxt (WT BOSA ZRO BDQC ,BG!PdI
80a* ISGIN 6(44 ‘rRCRIT 8172 .EX !T01 6(74 .EX !T
8(91 ,FX !TN 6(86 •EXT BIPE tR*cr BF*t TON
BFCO TOFF 6102 RTRA C C112! flRFr. C614 TOUTI
CIII TOUT2 Ct 98 5T0116 C166 OSFCT C106 5228116
CIOS NAX BUF CIDA 41IJFIND ClOt ~SGM*x cti,r RUSFO
C1EO MACHID CII? TOP CIII 60T c irs LOGLOG
CI (8 TOUTOP4 C1EA TONOFF C*F8 •U C21* .5
C2 41 •J C32! •P C3136 •0 C468 .0
C461 •MES C53 14 • V CS3A II !~566 COS
0586 SIN 0641 •A 0616 A b C  r7rI FXP
0964 WINO 0916 MAX Ø (*928 .1 0938 *1400
0966 A INT 0900 *~ 0911 02 D*2C F LOA T
D661 !F!X 0*81 • Y 0612 • 14 0676 .COMP
0896 ,PRARf, 0608 16 OC IA •666r1 DC4C $8
D C76 ,S 0C7* •ZF~~O 0th AT A N ? 1)1)06

CO MMON .BLOCKS,
06Ff PG 1902 SIN F94F COLOR T971 INTP
F A F 2  BUFFER

UNDEFTNEO,
O~1fl TW J M R L K S T Z  T NIIM RLKSTZ TPKFIL
HNUW !NTSRV
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JOIN

Purpose

JOIN connects chains which have coincident endpoints. its pri-

mary use is to connect a s3quence of short chains so that minimum

chain overhead is produced by ~MAP 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 f tie. 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 t~ its current one it is inverted first and then con-

nected.

Couinon Blocks

None

Subroutines

None
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START

INPUT
ARRAY OF
CHAIN *.

GET
BLOCK
OF DATA

COPY CONNECT EITHER

TO CHAINS (OF SEARCH
OUTPUT ON TEMP FOR EOF OR
BUFFER F ILE HEADER

HEADER

END
CHAIN ATC

TO TEMP I N  CHAIN
STORAGE 4 ARRA

NO

COPY
CHAIN

TO OUTPUT
BUF F CR

I~ I
I
,.

’
I’IIII
L~J

FIgur e 27: JOIN FLOW CHART
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D IM ENSTON INO(1609 11, 101IT6C 16110).T S( 16 06) , IPIT(2666)
D!~ E~~~1O14 !SAV (4)
DT M!NSIr’ 14 X IN (2 ) , X f lU T (2~~,X 5(2 ) ,~~IMK(2S)
F0Ll !VALENCF (INB(I),XIN(1)),(I(1UT6(I),XOUT(1)),(I5(1),XS(,,)
!QUIVAt (NCF (!NP(t),T NT(1))

I W RITH 5 ,999)
RfADC5 .~~~o) IN
W RIT E  (5.998)
f l (A D ( 5 , Q Q I R )  t O U T
W P T T f  (5 .997)
Rf*O(5,Q4444) 15K

THI* r* s t
11.1
W R IT E  (5,996)
L u l

3 fl~~A~)(~~,944~ ) L! NK(L)
IF (LINK (L) .(Q,6) GO TO 1~
L•L•1
GO TI) 3

1’.~ L.I.— 1
I F c L . LF .o) CO TO 5P~i

2 P 1 * 0 ( 1 1 4 )  TWO
1)0 26 M . 1, 1 6” 0 .4
CO TO ( 1D 1 . 1R ? . 144 3, 1I14 .1445 .1448 ) , T H F A D

10 ’ TF (!WRCM) ,GI .14400) (.0 Tn 4440
T S A V ( 1  ).INH(~~)
T S* V ( 7 ) .T N f l ( M + I )
t3*V (3).Y’lR(H.2)
TS*V (4 )iT14RCM+ 3)
1141*0.2
GO T~ 244

If’ 2 00 40 Js ! ,~T l ( l N f 4 ( M , 1 ) . (0 , L T N K ( J ) )  GO Tn 144 4
T F ( I N R ( M e 1) .r Q.~~L I N K ( J ) )  CO ?fl 104

444  CONTPJ I.IE
Tn UT B r T ) . T S A v ( 1  )
IOI IYF4( ! ,1 ) . T S A V ( 7 )
IOUTR ( t , 2 ) . T S * V ( 3 ,
To ITR(T .i).ISAV(1)
7. 1.1
!FCT .I T .iSQa) CO TO ii
1~~1WRTTF (TOIIT) IOIJTR

31 I f l L IT M( 1)a !wr~(M)
I HfAD • 3
TOII TR( 1.1) .1 1413 (N.h

21 T r I JTM T.2 u7146 (M,2)
TOL ITP (T.3).T146(M,3)
1s7.4
T F ( I . L T , I 5 Q 6 I  r,n TO 211
I.’
w 14TTI ( !fl’iT~ Y O ’ I T R
r,n T O  ~~i
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103 XOI IT ( 1) .~~f N tM)
XOUT (I.1).XIW (M.t)
!F(X1W(M) 1!0.1PPP.) 7141*0.1
GO TO 21

$114 !S(tl).ISAV (I)
I5(ZI,*).!$AV (2)
!SC!I.2).ISAV (3)
13(I1,3).I$AV4I)
11.11 +4
!#(I!.1T .1598) GO TO 1117
11.1
WR 7 T I ( T S K )  15

105 CONTINUE
14*7 IS (1!)ITWBCM)

1141*0.6
IS (TT ,1)sINB(M •t)

¶41 6 !3(1!,2).TW8(M ,2)
734!  7 +3) u 1146 (14,3)
11.71+4
!F(1I ,LT .1598) Gfl TO 26
11.1
W R ! T E ( T S K )  IS
GO TO 2P

1416 X 5 (TT )I~~TN (N)
13( 1I.1) .XTN(M+1)
!P(XI N (N),(Q.104444.) TI4EAD sl
GO TO 106

26 CONTINUE
GO TI) 2

4416 X S f T ! ) • 1 0 4 4 4 4,
wRT’TF (TSK) IS
Tfl ilTR(T).QI
!OIJTP (T+1 ) s 4 4
TO lJIB (I.7).4
!OI,’R(T.3)56
T . 1+4
IF( 1 .LT .I596) CO T O ~Ij4
1.1
W RTTF(t flhJT ) IDIITR

.111 !flhI?8(1).I
1st INK(1)
I F ( J ,LT ,0) Js— I
7011T 14(1+1).J
I O U T O ( 1 , 2 ) u 0
I OU 7114 1 +3)
7.1.4
!F(1.tT ,1 598) I~O TO 404
1.1
wPTTE (!OIlT1 TOIITR

4414 00 4~ 1 JsI,L
CALL Q f W ( ~~5K1
17.1*
NL.LTWK(i)
TF (WL .CT.44) Gfl TO 443
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!2s 1
NL .—NL

4413 7141*0.1
11.1

426’ RFAO(I3p( ) 15
00 4Q12 M.$,1600,4
GO TO (66 1,8112 ,6443 ,644 4 .6445 ) , !141A0

8411 7141*0.2
TF (I5(P~),GT ,10P4I) PA U SE 11111
CO TO 444~

6412 7141*0.3
IF (I$(M ,1).NE,NL) CO TO 4112

I~ (TZ ,(O ,j) 7141*0.5
CO T o 402

6~ 3 TF (X5CM) .EQ .10440.) IHEA Ds 1
GO TO 1112

6(44 1F(X S(M ) ,f(),1ø00.) GO TI) 4111
X 0 UT (7 )  s X 3 (N)
V0(JTCI+1).XS (M+I)
I O’JTB 4 I +7) .13 (M,2)
Tr*UTI3(1+3)sTS(M.3)
1.7+4
Trc T .LT .*5o 8) GO TO 4442
Is ,
W R T T F ( 7 O h I T )  TOLITR
GO TO 4Q12

b115 T F C Y S ( M ) 1[0 11914444 • ) Go’ TO 6446
XT ’4( II) .v~~(M)
X1N(1 1+11 .y5 (M+$)
IN? (71+7) sTSCM+2)
T NT (11~ 31*75(~ +3)11.11.4

4417 ( f l NT T N t J~
CO TO 4244

6416 11 .11—4
!rr71 ,Lr ,44) CO TO 4441

7)  .~ !N( 7 1)
X f l~ lT (141 ) .X 1’-4 ( 71+ 11
I 0 11713 C I.?) a !NT(IT.2)
T f l ’ J T R (  1,3) a 7 NT (  17+3)

IF(I ,LT .1596) CO TO 64*6
1.1
w W y ~~ ( T fl~i?) TOI ITR
CO TO 6116

4(1 * CO NTINUE
XOII T (T ).1444444,
1. 1+4
Ir (T.L T.15Q6) r,~’i in !~44,
T a t
.~PTTI (IntIT) 10, 16

‘-~‘I X O I I T ( I ) s 1~~ 044 ,
s P I T E  ( T O u T )  T O I ’ T R
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51144 STOP
94*0 FORMATCT2 )
9111 FOPMAT(74)
996 FOR44AT (3$I4INT (R CHAINS TO St LINKFPtWNNN),/,

* 3414N (GATTV ( NuMBER FOR OPPOSITE OPD(R./,
I 4Q1HFNTIP 2(1*0 AS (ND OF CHAINS TO 61 LTNW1D./.
* ISHNULL CHAIN TO EXIT)

997 VOR MAT (31H(PITCP SCRATCH OEVICE NuM41fR(PIPd))
998 EORNAT (34414ENT1R n~YPuT OEVTC ( NUM41FR(1411))999 FOPNAT (291411.ITFR INPUT OFVIC( NUNB(1*(PIN))

F NO
I •U 004414
( 1P~~ 6151
( TN? 4*151
( KIN 44151
( IOIIT6 2096
( KOUT 24’91
1 13 4691
( iS 469f
t ISAV 5191
F LINK 51*1

110444
A 999 6’F34
I •I 44600
A 9410 44031
I IN 5611
A 998 IIFOC
( 10111 60112
A 997 440(4
r ISK 60116
I I
4. INFAI) 60*2
4. I I  6~~16
A 996 441* 4 4.
F L 661*
A .S 1144C8
A 

~~~ 
441)46

* *6*
* 541Q1 111)38
A 2 4 4 1 4 4

A 2(1
( 1 4  64*72
A *411 14 162
A 161 2 44211
A * 03  6436
* 1614 44464*
A 105 44562
A *416 4465?
A 4616 41611*
A 1(1 4426*
1.1 61171
A 31 443 16
A ~~ 4 4 3 * ?
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A $41 7 0562
A 1118 6566
A 414  0 7 A A
A 4 44 4  0872
A 401 OC A 4
I- 61w 1*444444
o !Z 6041
I IlL 64452
A 403 6814
A 42 44 49 60 4
A 402 P686
A 601 44 9 10
A 64* 2 ~940
A 6413 4*98 1
A 604 0964
A 61*5 44*6*
1 •11 44441444
A 61*6 4469 1
A 511 1 14044*
S S Pø~~P
I • V 446446

PPnr,PAM5~
4.168 •V 11*7 PEW r l3A •U F i t ?  •I4
6736 •1463 Et76 81 (65* •J F204 .3
r266

t w T R Y — P O I N T S  I
rp~~A 8.1 1146 •U ($6C •V ~$76 0!

~ lA 2  RfW F~ C7 .14 6204 .5 6238 •~1S

CflMM flN~ 6LflCKS$
NON4.

UNDFFTNFF* I
141)141
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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 wh~.ch 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.

Coimnon Blocks

Block Na~~ Contents Description of Contents

/BLK1/ lOUT output device number

/BLK4/ USTDP , RUSTDP , CTRLME constants for conic pro —

RGCOBE , P1, P11, COPST je ction

Subroutines
MTBUFR: copies output buffer to tape and resets the pointer to

the top of the buffer.

CALL MTBUFR (IOUT B , I)
IOUTB: output buffer

1: 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 7—coordinate , returned by routine

See SUBSET documentation in this section .
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I~I~
STAR.r)

1
I INPUT ARRAY \
IC CHAIN *i OF’

frOINTS TO BE EDITE1I~

END

YES GET
DATA

£140 OF NO BLOCK
CHAINS

NEITHER
COPY

OUTPU T CHA IN 
SEARCHTO EDIT EOF FOR EOF OR

BUFFER HEADER

HEADER

COPY MATCHCHAIN YES FOUND INTE CHAIN *TORAGE RRAY

NO

COPY
CHAIN

TO OUTPUT
BUFFER

Li
I.’ I
“II, I
I!J

Fi gure 28: ED.TDB FLOW CHART
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DIMENSIO N 7148(16014) ,!OIITR(1661111,!5 (16091), INT(21*6ø)
O!MENS?C*N !3AVt4)
D Y M E N S T O N  K ! N ( 2 ) , X O U T ( 2 ) , X~~(2 ) , L T N K ( 2 4 * )
CO MMON /81K1/ TOu T
CO HMON/81K4/USTDP,RUSTDP ,CTR (Mt,RGLO6E,PI,P!1,CONST
1QU!V ALFNCE(INR(1).XTN(!)).(!OIJTR(i),XOUT(*)),(!3(I),XS (1),

~OIJ1VA L1I1C1 ( IN5(1), 1NT(1))
INTEGE R TA 6K ,TYPE,BL ANK .GEYPOS
INT FIF R WlI(RUP .POS T TN ,R*19 K

r
RGL 0B(~ t

‘59
Ph
tt3T0P.57•~*~
83? OP. 4 1, Q1

47
CTRLML .C?RL MF*PI $

C (CO 3(BSTr,P.P!I)—rOS (IISTOPePXI)))
C~~T RLPu (I,ST I)P.85y f )P) /2 ,
Cf lN5 T.P I l~*10P,2 ,.PTe HGL 06E. ( I I~* T f l PaC PJ T R L P)/3644,

r
I WRTTF(5.99Q)

RFAD(5,Q66) IN
wP !TF (5 ,996)
!~PAfH5,9P44) TOUT
w67 TI (5, 997)
P(Ar) (~~,q644) TS’(

C
r

BL ANK iB
f.P TPOS.*
1.1
7146*0.1
11.?
w R I T E  (5,996)
Lu l

3 1~F*0(~~.9111) LINK (1)
DrL1 P~KcL) .rQ ,44) 40 TO $0
I .1 +1

r
Gfl TO 1

C ~TA PT PROCFSSTNG,
C (.~~F*TE TF”P FTI~~ FOR CMA P~8 TO 61’ (0116’)

16 1.? —1
T6R,iE ,0 G’) TO 5440

2 141*0( 114) 1146
00 744
r.o TO (*44 1 ,11*2 .1443 . 104 .1445 ,$ 4 4 6 ) , T 146AU

*11~ TF(114A(M ),GT ,1p4l44) ~O Tn 444 44
ISA v O . ) .yNq(M)
TS Av (2).T1444(Me~~)
I ~ A V (1).? ~ ‘ 1* (14+7)
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7SA V (4)  . I NB Me :*
1141*0.2
GO TO 20

r
14*2 00 444 J.t,L

!FCINI* (M,t),E0 .LT NK (J)) GO TO 14*4
46 CONTINU (

IO”TI* (I).ISAV (l)
TOUTR( !e1 ) u T S A V ( 2 )
IOL ITI4(T .2).!SAV(3)
T O U T B ( T . 3 ) . T S A V C 4 )
1.1,4
TF(I.GE.1598) CALL MTBUFPUOIJTR ,T)
! f lhJTB (  7) .7 NB (N)
1141*0.3
IOUTPCI,1).!N8(M,1)

21 IOUTR (1e?).!NR (M.2)
7 1)1118 ( I. 3) U 7 NB ( 14.3)
7.1.4
!F(1.G4..*598) CALL I4TBUFR (TOIITR ,7)
r,o T O 20

C
11*3 XOI IT (T).XTNOM )

X OIJ T ( T41).XTNCM+1)
IFC ITN(M),rO.1444444,) 7141*0.1
( 0  TO 24

r
111 4 YS (T1)’ISAV (t)

ISO TT’1) .TS*V (2)
IS (TT.2).ISAV(3)
T S (T 1+J )sT SAV t4 )
11.17.4
TF (IT .LT ,jSQM) GO TO * 147

WR ’TF(ISK) IS
C

1615 t DNT DU1
1417 YS (T! )uTNB M)

I HF 1. 0.6
I S O !  1.1 ) . jPJP (M+~~)

*416 TS~~TT,2 )ut~IR (M,2)
ISO IT,3).T14R(M,3)
TI.! 1.4
T H T Y .L. T .1596) GO TO 2~’
71.1
WPTTUISK) IS
r,r’ Tf l  7~

C
1416

i S ( I ! + 1 ) . X T J ( M + 1 )
T r ( Y T N ( W ) , IO ,11*~ 44,) T H FA O . t
(‘.1) 10 116

2~’ v~rwt j ut iç
GO 16* 7
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4(144 x S ( T I , . i m Q l P,
W R T t f ( 1 S K )  IS

C
C STA RT EDITING 1114 CwA TN 1*)’ CHA IN 8*815
C

W P T T (  (5,995)
146! TI (5, 970)
061 461 J.1,L
C A Ll  Pf w ( T 3 K ~
GI TPO SUI

HF PUP . 44
14L.LINK(J)
146111 (5 ,960 ) NL

4453 TNFAD .1
C
421* U~~AD (I5K~ T3

6~O 462 ~.1.1 6P144,4
GO TO (6Q11, 61*2 ,61*3,604 ) ,!14(Af l

C
661! 1141*0.7

TF (IS(’1).GT ,11*P1~) .‘A IJSE *644
15141.13(M)
15~~2 .I S ( M e ~~)
TYP E iT S  0
r .n 10 444 2

C
6412 TW FAfl ..i

1P (15O u,1).NF,1~L~ flU T O 4Q12
1146*0.4
!OIJTR ( !) . t  SNI
TOUTR( 7,f)
701 114 0 1. 9) . T YP (
T 01 TB(T+3).RL A N K

Is T ed
7 F C I .G(,1598 CA Ll MT B I J E P ( T O S I T M ,7)

T 6 * I ’ T R (  !e~~) . IS (~‘,i )T O I I T R( 1 ,2 ) .T S ( M+ 2 )
T O I i T B ( 1 e 3 1s ! S ( T M . 3 )
1.1.4
16(1 ,01.15QR) CALL MTBIIFR(T6*IIT’),T)
GO T O A~~~

C
6413 TFC~S(~ ),F’~,1 4 4 4 4 P ,) 1141*0.1

GO 161 462
r
6 4 4 4  w 141141J6 .W14 I64 J R, 1

T F r r ! T P 6 * S ,r9 ,1*)  G6 Irs 6~ ’
W W T T F (5,092)
PF*0(5,091) POSITN

.141!~ ~.PTTF (5,QQ4) POSTTN
r1~~A 6* (~~.ggi) TASK
t,U6~~r.T,?ASK) ,fl6,(b.I ? ,TAS K)) GO 10 465
TI ~ ‘.‘ 1 4 6 * a ,
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G F T P O S $ Q I
60’~ IF ((WHLRUR .E0,POSITN ),*140.(IFOIJN0.FQ ,1)) GO TO 6447

W O UT U) s (N)
XOUT(T •1 ).XS (M+I)
105)18 (1.2). I3(Me2)
!OUTR(I+3)s!3(M.3)
I. 1.4
IF(I ,GE ,25913 ) CA LL MT BIJ FP(TO IJ, B , I)
!F(XS(M).EQ ,1060.OI) GO 10 4446
GO TO 402

607 T F ( ( T A S K ,EQ ,2) .OP .( T A SK .E0.S)) GO TO 61*9
~PT T F ( 5 ,99Qr
141*0(5,969) RLAT ,RLO NG
CALL PPOJEC (RLAT ,RLO P4G.X,Y)
X O UT ( I) ix

1F ((T A SK ,EQ .3).flR .(T ASI(.Ff~.4)) GO TO 61*9

!O UT R( !+3)  .!5(~~
,3)

7.7.4
T F ( f • GFJ, 1591*) CA LL MTBUFQ (T0’JTB ,y)
GO TO 613

C
oBO TF (TAS’(,ra~~5) GO TO 613

WP !TF(5,96R)
r~FAo(5 ,944Q’) PANI Ct a l l  TB 0 1 +3) uP * 14W
7 .7+4
T1 C T .G(, 1598) CALL. NTI3 I IVRUOIITR . I)
!r T *s W ,Mf ~~4 GO TO 6t,~

C

C
13 I F ( T A S K .EO .!i) wH r Pl lw.ww(p u p l

IF 0 UN 0 .44

~RI1F (5,91*6)
PIAD (5,993) TRA C K
!F( !RACK ,EO ,t) GFTPOS.l

4~ 2 Ct)NI1’~JF
flO 10 42 44

r
.11*6 T ’ ( ! If l hJ .J fl ,Ffl.*)  GO 10 4~~lW P T TF (5 ,9 1* 5 )

4411 C ()NT I ‘~iJF

W PT T F ( T f l h I T )  T OI JT R
54144 S T O P
999 rnQ~~A T(,gMrwTE~l INPUT 0(VICF NLJ MR(R(14 N) )
9~* 44 r04414*T(T?)
991* 6OPM AT(36~’4NTIQ 0(516111 !*EVTCF ~

IIM
~ !R(NN))997 T O O M A T  ( 3 I H F N T E P  SCRATCH DIV ICI ~JIlMBFR(WN))

096 InPMAT( 3~~wr14 T(R CHA IN S TO Pt (OTTFO (NWJ14),/,
~ 

44414~~NT~~r4 71Q6’ AS 1 141) ~ E C HA I NS  TO 61 Ff l !T (0)
Q~ll F 0 1 J 4 A 1 ( Y 4 *
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99? FOR MAT(4214 ENT ER POSITION OF POINT TO 8f~ tDT TtTf CNNw))
991 FORMAT( !3)
g8~ FOP MAT( 16 14 CHA IN Ntj NBEP • .13)
994 E O R M A T ( 1 9 1 4  POS IT ION NUMBER • ,13.2214 ENTER TASK NUMBER (N))
993 FORMATC II )
995 FOPMAT(1 354 1011 COOlS i,/,21W I~ CHAN GE COORD !NATFS,/,

122k 7— CHANGE DETAIL LIVE ! ,/,714 3—BOTM ,/,12M 4eA00 POYNT)
986 FOP MA T (J II4 FURTHER b ITING IN SAM ( CMAIN?,/,

1I1 *M ENTER 1.Y(S, Q1~~NO)
955 FOPMA T(19N POSITION NOT FOUIJO)
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MERGE

Purpoae

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.

Coemon Blocks
None

Subroutines

None
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APPENDIX A

DATA BASE FORMTS

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 12

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 12

11 2 Longitude — Second part 12
12 1 Direction—E(Eaet), W (West) Al

13 3 Blank 3X

14 2 Rank A2

15 1 Blank lx

16 9 Record Sequence Number 19
File 3: The third file of WDBI is actually a merge of two f lies——

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 Data Description Format
(Bytes)

1 11 Map Area Code All
2 1 Blank 1X
3 24 Map Area Description A24

44 Blank 44X

World Data Bank I Index

Field No. Field Length Data Description Format
(Bytes)

1 11 Map Area Code All

2 9 Blank 9X
3 1 Map Feature Al

B - Boundary

I — Island

C Coastline

L — Lake

4 4 Blank 4X
5 1 Rank Al

1 — appears on all .napb

2 — single point isiands

6 4 Blank 4X
7 7 Line Segment Number 17
8 43 Blank 43X
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Tab le 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 4 Longitude in radians
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Table III
Projected Data Base

Block Size: 1600 bytes

For each chain:

Field No. Field Length Data Description
(Bytes)

1 32 Chain ID (q.v.)

2 • Variable Data points (q.v.)

3 16 End of chain (q.v.)

Chain ID

Field No. Field Length Data Description
(Bytes)
4 First 3 digits of original line

segment number

2 4 Last 4 digits of original line
segment number

3 4 Type of chain

1 coastline

2 — boundary
3 — box

4 — other

4 4 Unused integer field

5 4 Original source chain number

6 4 Cumulative chain number

7 8 Unused integer field

Data Points

Field No. Field Length Data Description
(Bytes)

1 4 X — coordinate
2 4 Y — coordinate

3 4 Deviation of point from its trend
line*

4 4 Rank of point*
*this value is determined by DETAIL
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End of chain
Field No. Fiel4 Length Data Description

(By~es)

1 4 1000.0

2 12 Unused integer field
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Table IV
WDBI Index by Line Segment Number
Field No. Field Length Data Description Format

(~ytes)

1 3 First part of Line Segment 13
Number

2 4 Second part of Line Segment 14
Number

3 2 Blank 2X
4 1 Map Feature Al
5 2 Blank 2X
6 24 Map Area Description 6A4
7 2 Blank 2X
8 40 Map Area Code 10A4
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APPENDIX B

COMPARISON OF MAP SCALE DISTORTION BY PROJECTION TYPE

REGION DESCRIPTION

Assume the region to be mapped has a 400 latitudinal span and a

600 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 ceo—

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.

EE~I~
Q (

N North  Pole I is the latitude 500 N
EQ Equator P2 is in latItude 300 N
P1 is in latitude 70° ~1
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In the cyl ind r ical 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 , the area is 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 oL 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 0 
N parallels.

COMPARISON OF SCALE DISTORTION

For each projection two types of scale distortion have been

determined ; merl4ianal m d  parallel. The percentage of parallel

scale distort Qn for projections in the three classes has been de—

terinined by calculatini, 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 central
meridian with the 45 N par-
allel

The percentage of meridthal scale distortion is a projection !

globe distance ratio and is determined as follows :

zenithal projections — meridlanal 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
e~uator 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 distr~rtlon for the stereographic ,

orthographic and gnomonlc 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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Tab le V

ZENIThAJ. PROJECTIONS

(a) Z MERIDIANAL SCALE DISTORTION

Projection Distance from Point of Tangency
(Degrees)

20° 30°
Stereographic 1 Z 2.3 2
Orthographic 2 2 4.5 2
Gnomonic 4 .2  2 10.3 %

(b) 2 PARALLEL SCALE DISTORTION
Projection Distance from Point of Tangency

(Degrees)

10° 20°
Stereographic 0.8 2 3.1 2
Orthographic 0 2 0 %
Gnomonje 1.5 2 6.0 2
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Table VI

CYLINDRICAL PROJECTIONS

(a) 2 MEBIDIANAL SCALE DISTORTI ON
Projection Distance from Standard Parallel

(Degrees)
20° 30°

Mercator 2.1 2 4.9 2

Simple Perspective (one
Standard Parallel) 4.2 2 10.2 2

Gall’s (two Standard
parallels) 13.3 2 14.2 2

(b) 2 PARALLEL SCALE DISTORTION

Projection Distance from Standard Parallel
(Degrees)

10° 20°

Mercator 1.5 2 6.4 2

Simple Perspective (one
Standard Parallel) 1.5 2 6.4 2

Gall’s (two Standard
parallels) 15.8 2 21.9 2
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Table VII

CONICAL PROJECTIONS

(a) 2 MERI DIANAL SCALE DISTORTION

Projection Diøtance from Standard/Central
Parallel (Degrees)

20° 30°

One Standard Parallel 0 2 0 %

Two Standard Parallels 0 % 0 %

(b) % PARALLEL SCALE DISTORTION

Projection Distance from Standard/Central
Parallel (Degrees)*

9° 19°

One Standard Parallel 1.2 2 5.7 ~
Two Standard Parallels 0.2 2 3.8 2

* 0 0 0 0
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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