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UPDATE TO SYSTEM9
ERRORS AND CORRECTIONS
This file contains a list of all errors or changes in
the programs and documentation of System 9 released as Open-File
93-511 in July, 1893. This file is intended for printing using
the DOS PRINT command. Doing so will create several
replacement pages for the documentation.

VERSION 9.9

SYMBOLS (Standard Set and Coding of new symbols)

A number of users have expressed themselves regarding the
difficulty in coding new symbols. Specifically they disliked the
use of relative moves. InVersion 9.9 we have changed the
standard set on the disks (CONFIGS.SYM) to use an absolute set of
coordinates. This change required modifying pages 313-316 in the
documentation (Coding of New Symbols). Replacement pages
containing the new instructions are included at the end of this
file and can be printed using the DOS PRINT command.

For users who have created their own symbols we have
included a translation program (convsym.exe) which will convert a
copy of your CONFIGS.SYM file into a new file called NEW.SYM.
This new file should replace the current CONFIGO.SYM. All
programs that utilize symbols have been modified to handle the
absolute method of specification.

CONFIGS.SCR
This file is nolonger required. Program will set
highest screen resolution (from VGA, EGA and CGA) possible.

PERFORMANCE ENHANCEMENTS

Many of the programs were modified to correct obvious design
oversights that could affect performance. For instance, GSMEDIT
would redraw the screen if user made an error in setting a window
even though the window had not changed.

METRIC MODE

Version 9.9 has been modified to operate ina metric or
english mode. The program will look for the existence of a file
called CONFIGQ.UNT in the default directory (GSFILES= ). The
file should contain one line in uppercase indicating the
preferred units. For metric units, use

"METRIC"
For english units, use
"ENGLISH"

If the program cannot find a file called CONFIGS.UNT then it
will set ENGLISH as the default.



The program will read in the values for line patterns
stored in CONFIGQ.PLT. This file is set for english inches on

the distribution disk. If you wish to work in metric units,

you should rename CONFIGS.PLT to CONFIGSE.PLT and copy
CONFIGOM.PLT to CONFIGQ.PLT. This file has the same line
patterns defined in centimeters. DO NOT FORGET TO SET THE
COMMUNICATIONS PARAMETERS ON THE FIRST LINE!!

Programs will recognize which mode is set and will
indicate on the disclaimer screen that metric units are being
used.

REGISTERED PLOTTING

A number of the programs allowed the user to plot data on
paper or mylar base maps by registering the corners on the
plotter. This functionality has been been removed and replaced by
a simplier method. Create an HPGL file and then use a new
program called HPGLUTIL (Williams, V. and Selner, G., 1994)
which has the ability to register to bases as well as other
capabilities. By removing the code from each of the programs and
placing it a single program, each program became smaller and
memory space was freed for other functionality.

GSMUTIL

Two additional utilities were added to the options: the
first allows the user to drop small (short) lines that have a
“dangling node" on one or both ends. User specifies length. The
second allows the user to "sort" the data base from top to
bottom. This can improve the plotting time both on the screen
(during editing) and on the plotter.

Options 11 and 12 have a new capability to convert
lat/lon to ground units in kilometers and back in addition to map
inches.

GSDIG

Program was modified to plot the symbol and the sample-id on
the screen in the color yellow. Previously program plotted
only a symboal in the color blue that was difficult to see.

Program was also modified to allow a window to be set thus
magnifying the screen display.



END OF VERSION 9.9 UPDATE FILE

VERSION 9.02

General HPGL Fix

In previous Versions the general graphics library routine
would create an IP; command at the beginning of a disk HPGL file.
In Version 9 the command was modified to include the user
supplied values for P1x,y and P2x,y. Unfortunately, when the new
IP command was imported into WordPerfect, WordPerfect would hang
up. The only way around it was to edit the HPGL file and
modify the IP command. Since a number of other error fixes were
required, it was deemed desirable to returnto the previous
practice when creating the IP command. This necessiated

recompilation of all of the programs from Version 9 and changing
them to Version 9.01.

QUEIT
Program contained a reference tothe CONFIG8.PLT file
instead of the CONFIGQ.PLT file for Version 9. Error was fixed.

GSLITH

Program contained an error in Option 1 Starting a Data
Base and in Option 3 Digitizing (Cartesian coordinates only).
Errors were confirmed and fixed. Documentation on page 258
second paragraph contains an error. Last sentence should be
removed and replaced with “If a UTM projection is specified,
the output coordinates will be true UTM coordinates.”.
Documentation on page 269 third example has an extra line in the
plot control file. Remove the line that reads "1,77,50
|Pen=1..."

GSMAP
Default snap distance was changed from 0.05 to 0.02.

Draft mode was in error. Program was drawing two circlesat
the end point (none at beginning point) and not labelling
beginning point with entry number. Error was confirmed and
fixed.

Program would not draw internal grid tick marks if user
incorrectly specified plot window. Error was diagnosed and fixed
on 12/21/93.



GSMEDIT
Default snap distance was changed from 0.05 to 0.02.

Documentation on page 93 contains no information on
function F=ADD PTS. Following should be inserted at the bottom
of the page.

Hit F to be able to insert points into the line. Use the mouse
to position the cursor and then click the left button to set a
point. When all points have been added, click the right button
and hit 1 key on keyboard to exit from the ADD PTS function.

When user chose detail toggle, circles drawn at points where
fixed in size. Program was changed to make size a function of
parameter stored in CONFIGS.PLT that controls size of node
circles at end of lines.

State of Missouri reported that program gave ‘illegal
function code” message and crashed when attempting to run on
system equiped with EGA color monitor. CONFIG9.SCR appeared to
be properly configured. Several places in program used constants
in CALL to CLEAR.WINDOW subroutine. Changed CALL statements to
always use integer variables. Could not find an EGA color to
test either original or modified. Did test using emulation mode
but could not get failure on original or modified. Send to
Missouri for testing.

Program would not draw internal grid tick marks if user
incorrectly specified plot window. Error was diagnosed and fixed
on 12/21/93.

GSMUTIL

Option 8 was not writing the detail records to the screen
when the screen output option was used. Problem was verified and
fixed.

Option 15 was not working correctly. Output was being
written to the screen instead of the disk file. Error was
confirmed and fixed.

Option 15 also had an error when data file had 0 (zero)data
columns. Error was confirmed and fixed. However was not
reported until after 9.01 was delivered to Open-File Section.

GSMPBS
User could inadvertently identify same line twice. Testwas
inserted as each line is identified to check against previously



identified lines and if so, beep issue message and request retry.

8TO9

Documentation was inadverently left out of release.
Several places refer to the 8TO9 program as being on page 136.
The following is offered as a minimal substitute.
This program is a routine for converting data bases prepared by
previous versions to the new file structure of GSMAP Version 9.
The program is started by entering the name of the program 8TQO9
followed by a carriage return. The program will then request the
name of the INPUT data base and the name of the OUTPUT data base.
If the input data base contains geodetic coordinates, the program
will request the name of a projection file. The program will
then request the user to supply a snapping distance. The program
will then read the input data base, for lines (1-99) shap the
ends and prepare an output data base including a node file. At
the end the program will list the number of entries and nodes in
the output data base.

Default snap distance was changed from 0.05 to 0.02.

GSPUV

At the request of several users the dialogue at the top of
page 191 inthe documentation and in the program itself have
been modified to provide for default answers and an additional
question.

Enter the Lower Limit of First Class[0.0]:
Enter the Class Interval:
Enter the Maximum Value to be included[852.5]:

When a default value is included in brackets, a carriage
return will cause the value within the brackets to be used.
If adifferent value is desired, then typethe value and
enter a carriage return. NOTE: the class interval CANNOT be
defaulted.

GSPOST

At the request of several users an additional option (T)
was added to allow the user to return to the beginning of a
plotfile and restart processing at that point. Occasionally
users would inadverently (key bounce) enter a duplicate N. This
would position them past one of the analysis steps contained in



the plot file. By entering T the user can position back to the
beginning of the plotfile and use the N key to step forward to
the correct position.

Error was reported that program would occasionally fail
topick up the pen and would attempt to plot with no pen. Error
was verified and fixed.

END OF 9.02 UPDATE README FILE




CHAPTER 12
CODING OF SYMBOLS

The file named CONFIG9.SYM contains the definitions of
symbols used by GSMAP. The file is an ASCII file that can be
modified by use of a word processing program to modify standard
symbols or add new symbols. New symbols can be encoded by the
user and added to the CONFIG9.SYM file. Coding is easier than
might be anticipated. Symbols are drawn with straight lines
and/or with circles. Closed polygons defined by lines or circles
may be filled. Symbols (in the 200 series) may be rotated by the
amount specified in P1 and posted with the number specified in P2
if desired. The CONFIG9.SYM file is limited to 2,000 lines; the
standard file released with Version 9 has about 1,500 lines, and
s0 has room to grow.

Coding of new symbols

Any unused number with three digits or less can be selected
for a new symbol. The numbers 200-299 have special uses, as
these define individually rotatable symbols that are rotated
according to Parameter 1 and can be posted with numerical values
drawn from Parameter 2 in the data base.

Starting

To be consistent with other symbaols, sketch a square with
sides of unit length and a point at the center. provides
examples. Assume that the pen is at the center point of the
square. Each line of the code describing the symbol provides one
instruction to the computer. The center of the square locates the
point digitized. A symbol is drawn using straight line segments
(moves) and circles. Moves can be either with pen up (no line
drawn) or with pen down (line drawn). Moves can be combined to
define polygons which will be filled (solid fill). Circles may
either be filled or not filled.

The first line of the code for a symbol specifies the number
assigned to the symbo! and the number of lines (records) required
to define that symbol, the X and Y coordinates of the reference
point for posting, and the size (in inches) of the height of the
numbers to be posted (0’s if no posting is desired). Subsequent
lines consist of a series of instructions for the plotter. No
more than 25 lines may be used.

Moves

A line starting with a "PU" tells the plotter to move tc a
new position with the PEN UP (no line drawn); a line starting
with "PD" specifies that the move is made with PEN DOWN (drawing
aline). The coordinates for moves are referenced to the center
point. After the "PU" or "PD" at the start of a linea comma
must be used; the number after this comma specifies the X



coordinate of the next point, thena comma must be used; the
number after the second comma specifies the Y coordinate of the
next point.

313

Polygons
A line starting with a "PM" is an instruction to the plotter
about a polygon.

"PM",0,0 defines the start of a polygon.
"PM",2,0 ends a polygon and ends polygon mode for the symbol.

The polygon defined between *PM",0,0 and "PM%2,0
instructions will be filled with a solid pattern.

Moves between "PM*,0,0 and "PM*2,0 instructions should
define a closed polygon; if the polygon is not closed, the
"PM",2,0 instruction forces a closing of the exterior potygon to
the point occupied by the pen when the "PM",0 ‘instruction was
issued.

Exterior and interior polygons

The "PM"1,0 instruction ends a polygon but leaves the
computer in polygon mode. This instruction is used between moves
that define an external polygon and moves that define an internal
polygon to be left unfilled.

The "PM",1,0 instruction forces a closing of the polygon
back to the position at the time the "PM",0,0 instruction was
issued.

Circles

Aline of code starting with a "Cl", instruction calls for
the drawing of a circle. The "CI" must be followed by a comma.
The number following the comma specifies the diameter of the
circle to be drawn. This number is followed by a comma, then by a
0 (zero). The diameter is specified in units relative to the
unit square as discussed at the start of this section.

The center of the circle is the point occupied by the pen at
the time the "Cl"instructionis given. A “ClI* instruction
defines a complete polygon; it is equivalent to a set of moves
between "PM",1,0 instructions, but counts as a single line.

Reference position for posting of symbols Code Group 200-299



A reference position for posting of numbers is given in the
first line defining the symbol following the symbol number and
number of moves and before the number specifying the size of the
posted numbers. This reference positionis defined in the
coordinate space of the unit box used for coding of the symbals.
Check symbols with posting in the CONFIG9.SYM file for examples,
especially study definitions of symbols 201 and 202. 0's are
used for positions and height of characters for symbols without
posting.

Additional information on coding is given in the Interfacing
and Programming Manual supplied with HP plotters. Please note
that not all HPGL commands are supported by System 9 programs.
Use only the commands provided above.

314

Examples (refer to Plate 1 to see symbols drawn at size of 100
rasters with 0 rotation):

Symbol 209 (Paired arrows left lateral movement on fault) uses PU
and PD moves only with no posting.

209 7000

"PU", 0.400,-1.000
“PD", 0.400, 1.000
"PD", 0.600, 0.600
"PU",-0.400, 1.000
"PD",-0.400,-1.000
"PD",-0.600,-0.600
"PU",-0.600,-0.600

Symbol 14 (Square with lower right filled indicates shaft) uses
PU and PD moves and one filled polygon. Note: the "*PM*,0,0
instruction starts definition of a polygonto be filled; the
PM",2,0 ends the polygon's definition.

149000
"PU", 0.500, 0.500
*PD",-0.500, 0.500
"PD",-0.500,-0.500
“PM*, 0,0
"PD", 0.500,-0.500
“PD*, 0.500, 0.500
"PD",-0.500,-0.500
"PM*, 2,0



"PU",-0.500,-0.500

Symbol 77 uses PU and PD moves and two circles defined as
exterior and interior polygon. The "units” for the diameter of

the circles are specified in the same “units" as the "moves" for

the pen, based on the unit square.

77 1500 0
*PU", 0.000, 1.000
"PD", 0.000, 0.500
*PU", 0.000, 0.000
“PM", 0, 0

"Cl", 0.500, 0.000
"PM*, 2,0

"PU", 0.000,-0.500
"PD", 0.000,-1.000
"PU",-1.000, 0.000
"PD",-0.500, 0.000
“PU", 0.500, 0.000
“PD", 1.000, 0.000
"PU", 0.000, 0.000
"Cl", 1.000, 0.000
“PU", 0.000, 0.000

315
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READY SHOOT AIM

The file structure of GSMAP Version 9 is
different from the file structure of Versions 3-8.
This change was required to fully implement
nodes, node snagging, and automated polygon
building. A data base consists of three tiles
(extensions LSF, NDX, and NOD).

The program 8TO9.EXE has been included
to automate conversion of data bases created in
prior versions to the Version 9 format.

Availability

GSMAP Version 9 as Open File Reports, can be
purchased from the Books and Open File Reports Section
U.S. Geological Survey
P.O. Box 25425, Denver, CO 80225
For information call 1-800-USA-MAPS

Hardware requirements

GSMAP and all accompanying programs in this SYSTEM 9
release have been designed for use on IBM compatible personal
computers. Many of these programs require a digitizer and
plotter; all use the same hardware. A complete system includes:

Microcomputer

The microcomputer must use the DOS operating system Version
2.0 or higher, at least 512K available RAM, two floppy disk
drives, or one and a hard disk; at least one serial port, better two
(one for the digitizer, the other for the plotter); one paraliel port
(for the printer); math co-processor chip to match the system;
graphics card, IBM compatible CGA, EGA, VGA, Hercules
monochrome; monitor suitable for use with the graphics card.
Although CGA graphics will work they are not adequate to ex-

- ploit the graphic capabilities of this version. EGA or VGA color
graphics will display different kinds of lines in different colors.
EGA and VGA color graphics adapter cards must have at least
256K memory to plot color on screen in EGA/VGA modes. A
hard disk or other fast-access storage device is strongly recom-
mended. These programs have been successfully operated on
Compagq, Columbia, Hewlett Packard, Sperry, IBM, GRID,
Tandon, Zenith, Northgate, Leading Edge, Gateway, and other
computers, and should operate on any fully compatible computer.
We have seen the programs operate on computers ranging from
those that run the 8088 chip and 8087 co-processor at 4.77 Mhertz
to others that run the 80486 at 33 Mhertz.

Printer

The printer must communicate with the computer
through paraliel port #1 (LPT1:), there are no special require-
ments for the printer.

Digitizer

A 16-button cursor is strongly advised (but not re-
quired except for GSSECT). GSMAP and GSDIG have been
designed and tested using a GTCO DIGI-PAD digitizer with a 16
button cursor and a Summasketch Professional digitizer with a 4
button cursor. They have been successfully operated with
Calcomp, Numonics (some in menu mode only), Summagraphics
Microgrid II, and other digitizers to our knowledge, and probably
can be used with any digitizer that sends ASCII character strings
and communicates with the PC through an RS232 serial port.

Plotter

Plotters must support the HPGL plot language at a
level of the HP7475 or above, and the cable connecting the
computer and the plotter must be correctly configured. Our tests
have been conducted on a Hewlett Packard 7585B and HP-7550A
plotters. Remember that the 7550A plotter uses cable unique to

its own needs and different from most other plotter cables.
Mouse

A Microsoft-compatible mouse can be used as a point-
ing device with the GSMEDIT, GSMPBS, and GSPOST pro-
grams. Use of a mouse is convenient and speeds certain opera-
tions. These programs can be fully operated without a mouse
using the arrow keys on the keyboard to move cursors on the
screen.

SOFTWARE

The minimum software requirements for utilizing
these programs include PC/DOS 2.0 or higher or equivalent MS
DOS, the release diskettes, and a word processing program
capable of producing ASCI! files. Although a RAM-resident
program such as SIDEKICK is useful, it can play havoc at unex-
pected times due to memory conflicts if installed in base memory.
We recommend running systems without TSR (terminate and
stay resident) or RAM resident programs.

For those new to GSMAP:

Don’t fight hardware and new software at the same
time. Instructions for interconnection and configuration begin on
p.** If you are setting up a new system, use the sample BASICA
programs provided in the documentation to help establish
communication between your computer, digitizer, and plotter.
Read the section on installation and configuration files starting
p. 155 before blindly inserting disk 1 into an unoffending drive
and discovering that it won't work. You will need files named
CONFIG9.SCR, CONFIGS.PLT, and CONFIG9.DIG; these
must be customized to match your system's hardware. The files
named CONFIG9.SYM, 0.FNT, and executable files
(extension .EXE) are also needed, but don’t require modifica-
tion. Read the section on map projections and projection files. If
you do you won't expect the sample projection file MAP.PRJ
designed for maps using the UTM projection in Colorado to
work correctly for your rush project in the Empty Quarter (your
next assignment if you don’t read the documentation). Start with
the glossary, it has all the good stuff. Then go to p. ** where
instructions are provided for configuring your system. After the
system is working, spend a couple of hours doing the GSMAP
tutorial project. You’ll save time in the long run.

For gurus:

The configuration files (CONFIG8.*) you're using with
System 8 won't work with System 9. proceed at once to p. **. No
changes to data files, plot control files, and projection files are
required. Changes in the CONFIG9.SYM file modifying certain
rarely used symbols may require that you make some minor
changes. Font files have not been changed from System 8.

NEW TO SYSTEM 9.

Van der Grinten, Robinson and sinusoidal map projec-
tions are now supported (additions to the previous list). These
projections are primarily useful for world maps, and particularly
to the GSMAP and GSMEDIT programs.

GSMAP and related programs fully implement nodes, partially
supported in Version 5, but not in versions 6-8.

The 18 line types (patterns) of GSMAP are defined in
the CONFIGY9.PLT file without dependence on Hewiett Packard
graphics patterns of dashes, dots, and spaces. Patterns such as
the - . . . repeated for ephemeral streams can now be produced
(line type 13). Lengths of dashes and gaps between dashes can be
changed by modification of the contents of the CONFIG9.PLT
file using a text editing program.

On-screen messages at the start of a digitizing session
provide information on the match between the digitizing setup
(digitizer, indexing, hard copy) and the parameters of the data
base.



Posting positions for the dip angle for symbols like the
strike and dip symbol can be changed by editing to avoid over-
plotting.

Certain symbols have been changed to better conform
to standards being written for maps published by the USGS.

GSMEDIT (on-screen editing and digitizing), now includes digi-
tial input by entering numerical coordinates for a point from the
keyboard, as well as graphical input from cursor keys or a mouse.
Edit functions have been expanded, and and nodes can be moved
and deleted.

GSMUTIL has two new options. Option 16 generates two digital
lines paraliel to a previously digitized line. This permits editing
of road junctions without the chore of digitizing both sides of a
road. Option 17 generates points for a splined line from a digi-
tized trace. Used in combination with Option 9 (Filter), lines can
be smoothed by splining to a file; this should be followed by fil-
tering to decrease plot times.

GSMNET (NEW) is a program used to produce stereographic or
equal area plots of poles to planar features or linear features
using data from a GSMAP data base.

SETUPDB (NEW) is a program which provides interactive
support for the creation of GSMAP data bases, grids of lines,
plot control files, and projection parameter files.

GSPOST will operate on files with unlimited numbers of sample
points (rows); new pen optimization routines have been incorpo-
rated fo reduce plot time for large data sets. Test sets plotted
with GSPOST 9 selecting from 3 pens took less than half the time
as when using GSPV85. Time reductions are data set and plot
file dependent.

GSGRCO is a program that draws data from GSPOST
files, uses a 1/d” algorithm to create a grid, then a minimum
curvature algorithm to create contours in a GSMAP data base.

GSRETF, storage and management of references (key words)
QUEIT (plotting from HPGL files) has been modified for pen
optimization and sequential plotting from a series of files.

Version 1.0 of GSDRAW and GSMAP was released in February
1986, Version 3.0 in August 1986, Version 4.0 in September 1987,
Version 5.0 in May 1988, Version 6.0 in August 1989, Version 7.0
in January 1991, Version 8 in February 1992, Version 9 in *****,

1993.

SYSTEM 9

As with System 8, this release brings together a serics
of programs for IBM compatible microcomputers and standard
peripheral devices. The functions of these programs are briefly
described in this introduction. All have been revised from pre-
viously published versions and some are new to this release. The
functions and methods of operation of these programs described
in subsequent sections in considerable detail. All graphic output
can be drawn on a plotter, on the screen or sent to a disk file
using HPGL (the Hewlett Packard Graphics Language), includ-
ing text and symbology. The on-screen graphics can be used to
assist digitizing, editing, and design of output. All of the pro-
grams in this set can use cither Cartesian data (X, Y coordi-
nates) or geodetic data (latitude, longitude coordinates), The
choice of coordinate system is made by the user. Cartesian
coordinates arc most useful for illustrations, cross sections, and
maps where latitude longitude coordinates are unavailable, where
the use of a geodetic system adds unneeded complexity, or where
it lacks sufficient precision (c.g. a map at a scale of 1 inch equals
1 foot). When working with geodetic coordinates, these pro-
grams support Mercator, Universal Transverse Mercator, Trans-

verse Mercator, Oblique Mercator, Lambert Conformal Conic,
Albers Equal Area, Equidistant Conic, Polyconic, Sinusoidal, Van
der Grinten, and Robinson map projections. Design goals re-
quired an "office-scale” hardware system with an affordable price.
All of the programs operate from menu screens and are fully
prompted. On-screen messages supply needed information and
prompts call for responses from the user at appropriate times.
Responses from the keyboard are entered by typing appropriate
answers to the prompts, and then hitting the ENTER key.
Default choices are indicated on the screen using upper-case
letters; other acceptable responses are indicated in lower-case
lettrs.

The same sets of symbols and fonts are used by all
programs in this release. Symbot and font definitions are con-
tained in ASCII files that can be extended or modified by the
user; line patterns can be modified. The documentation contains
instructions on how to design new line patterns and symbols.

These programs are oriented for use by geologists and other
scientists, not for computer specialists. Programming skills are
not required. Some knowledge of DOS and the ability to create
and modify ASCII text files is required.

DOCUMENTATION

The documentation is organized into a series of chapt-
ers. Chapters 1-4 deal with programs that create, modify, or use
data from GSMAP digital data bases; the GSM series and related
programs. Chapters 5-* deal with programs that create, modify,
or use data in GSPOST format row column ASCII files; the GSP
series and related programs.

A QUICK VIEW OF SYSTEM 9
GSMAP

GSMAP and related support programs including
GSMEDIT, GSMUTIL, GSMPBLD, GSMPBS, and SETUPDB
have been developed to assist geologists and illustrators in compi-
lation and publication drafting of geologic maps and illustrations.
These programs attempt to facilitate geologic map compilation
and drafting in the way that digital word processing facilitates
composition and editing of text. As a set of practical graphics
programs, they enable digital compilation of graphical clements,
ease the process of modification in response to second thoughts,
editorial comments, and scale changes, and lead from initial
compilation to publication without redigitizing or redrafting.
GSMAP uses a high precision digitizer and plotter for entry and
plotting of digital data. Program capabilitics include modification
of data bases by deletion of unwanted entries or additions at any
time. Part or all of the data in a data base can be plotted. Words
and alphanumeric characters are entered into an ASCII file using
a word processing program, and their locations are entered by
digitizing. Entries are numbered by the program and can be
edited or deleted using this number. Although the primary
output is to the plotter, plots of all data can be drawn on the
screen. Plots can be made in two modes; the "draft" mode
provides entry numbers, the "publication” mode draws plots
without entry numbers. GSMAP data bases using the same
coordinate system can be merged. GSMAP supports lines of 18
pattern types, symbols, patterning of polygonal areas, text (with
leaders if needed), multi-line text entries, and text that flows
along features such as rivers, fault lines, etc.

The documentation provides a thirty page Tutorial
that leads you key stroke by keystroke through the digitizing and
plotting of a simple illustration that contains the elements of a
geologic map. For a person who understands DOS and a modern
word processing program the tutorial exercise requires approx-
imately two hours to complete. Our internal training course is
heavily oriented to hands-on participation and consists of two
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eight-hour days of lectures and exercises with approximately two
hours dedicated to a discussion of projections.

PROGRAMS FOR USE WITH GSMAP DATA BASES
GSMUTIL

Options:

1. To create a new data base containing entries selected by code
from an existing data base, or to seiect the entire contents of a
data base with deieted entries removed.

2. To create an ASCII file from an existing data base. The file
can contain specified entries selected by code or the entire cont-
ents of the data base.

3. To select entries from an existing data base inside one or more
digitized polygons in another data base.

4. To create a data base from a formatted ASCII file.

5. Select entries inside or outside one polygon defined by points
in an ASCII file from an existing data base.

6. To write a formatted ASCII file for use with 500-599 codes.
Sequential numbering and proper punctuation are automatically
provided.

7. To merge two or more data bases to form a new output data
base containing combined entries.

8. To compute the lengths of lines and the areas and perimeters
of polygons.

9. To filter the contents of a data base and create an output data
base.

10. To read an input data base, snap node points (ends of lines)
together and create an output data base

11. To convert a geodetic data base to a Cartesian data base.

12. To convert a Cartesian data base to a geodetic data base.

13. To generate a Cartesian or geodetic data base containing a
grid of lines at spacings chosen by the user

14. To prepare a listing of codes used in an existing GSMAP data
base

15. To read a GSPOST data base and create an output GSMAP
data base.

+16. To read lines from an input GSMAP data base and generate

an output GSMAP data base containing paired lines, one on each
side of the input lines at a user-specified distance.

17. To read lines from an input GSMAP data base and generate
splined lines in an output GSMAP data base.

GSMEDIT

This screen edit program permitting editing of data
bases using either geodetic or Cartesian coordinates using the
keyboard of the computer or a mouse. Points or entries can be
deleted, points moved, CODE, P1, and P2 changed; lines broken
into segments; the sequence of points in a line reversed, and on-
screen digitizing accomplished.

GSMPBLD

This program assembles polygons from digitized lines,
(entries code groups 1-99, from an existing data base and assem-
bles these lines into closed polygons in an output data base.

GSMPBS

This program allows the user to select specific lines
using the screen display (entries code groups 1-99, 400499, 600-
699) from an existing data base and assembies these lines into
closed polygons or into composite lines in an output data base.

GSMROSE

GSMROSE is a program for construction of rose
diagrams from linear data (lines or polygon boundaries) in a
GSMAP data base. The user can specify the radius of the dia-
gram, the angular measure of the sector used for analysis, and
output to the screen, to a plotter, to a disk file written in HPGL,

or toa GSMAP data base in Cartesian coordinates (new to this
version). After drawing the rose diagram, a table can be printed
that provides the numeric information used in constructing the
diagram. Two methods of analyzing the linear data are provided,
one length weighted, the second, count weighted. When using the
length-weighted option the program reads the data for a specified
code (lines or polygon margins) in a data base, calculates the
bearing and length of each interval between points along the
lines, accumulates these lengths for angular sectors of bearing as
specified (e.g. if S degrees was specified, for 0 to 5, S to 10 and so
on through 175-180), calculates the total length of line segments
in each sector, and divides the length in each sector by the length
in the maximum sector. This ratio is used in the rose diagram as
the radius for the sector. The radius of the diagram for the
sector of maximum length is chosen by the user. For data bases
that use Cartesian coordinates the Y coordinate of the data base
is used as the Y coordinate (0 degrees) for the rose diagram.

GSMNET

GSMNET is a program used to produce stereographic
or equal area point plots from data on planar or linear features
drawn from a GSMAP data base, or from an ASCII file. Out
Pput is to the screen, to a plotter, to an HPGL file, or to a
GSMAP data base.

CROSS SECTIONS
GSSECT

GSSECT is a program that enables quick and accurate
generation and plotting of the topographic profile for cross sec-
tions, and other profiles drawn from contour maps. Version 9.0
of this program has been revised from Version 2.0 so that it uses
the same configuration files as GSMAP Version 8, to interface
with digitizers and plotters. It can piot sections to the screen, to
files written in HPGL (Hewiett Packard Graphics Language),
drive plotters, or generate a GSMAP data base in Cartesian
coordinates. Drawing the topographic profile for structure
sections is a chore not relished by most geologists, and with
conventional drafting techniques is beset with pitfalls and inaccu-
racies. The use of a precise digitizer for data input and of a
plotter to draw the section, eliminates most of these problems,
and speeds the entire process. Using GSSECT Version 9.0, a
topographic profile may be drawn along a straight line, along
connecting straight line segments, such as a section with a bend,
or along a curve (many short line segments), such as the course
of a stream. The gradient between points of known clevation can
be computed, printed, and plotted to assist analysis of a profile.

DIGITIZING OF SAMPLE LOCALITIES
GSDIG

GSDIG Version 9.0 is a program that makes use of a
digitizer to determine geodetic (latitude, longitude) coordinates
or Cartesian (X, Y) coordinates from maps or drawings and
create ASCII character files containing site identifiers and geode-
tic coordinates (degrees, minutes, seconds) or Cartesian coordi-
nates in units from the drawing or digitizer units (usually inches).
Geodetic coordinates for points can be digitized from any map
that has latitude/longitude coordinates for four points and has
been drawn using one of the supported map projections.

The output format for ASCII files can be chosen to
provide easy input of data to spreadsheet, data base management
programs, or to geodetic or Cartesian data bases in GSMAP
format. Alphanumeric site identifiers are in part entered from
the computer keyboard computer, in part entered from the digi-
tizer keypad. An option in the utility program, GSMUTIL, is
included so that digitized geodetic (latitude, longitude) or Carte-
sian (X,Y) data in GSPOST format or can be directly entered
into a GSMAP data base. Data from a series of maps can be
digitized and the data stored in a single output file in a single
digitizing session without leaving the program. Alternatively,



data can be added to an existing file permitting use of a single file
in several digitizing sessions. Use of a "mask" composed of prefix
and suffix entered from the keyboard permits alphanumeric

identifiers for sites to be entered from the numeric keypad of the

- digitizer during digitizing. The prefix, maximum number of dig-

its, and the suffix can be changed during digitizing without reen-
tering the coordinates of the corners of the map, or reindexing
the map to the digitizer.

PROGRAMS UTILIZING ROW-COLUMN ASCII FILES
GSPOST

GSPOST draws data from a GSPOST format file,
draws plots on the screen, on a plotter, or writes to a disk file in
HPGL to make maps displaying information associated with
geographic sites by drawing symbols and/or posting numerical
data. GSPOST selects symbols according to values in a data
column as specified in a plot control file, and can post numerical
value in a default position, in alternate positions, and at sclected
angles to reduce over-posting. Its on-screen display assists analy-
sis and editing.

The user must supply an ASCIH data file that contains
a series of rows and columns. Each row contains a series of at-
tributes that apply to one data point. Each column contains one
kind of attribute. The first columns of each row are "control”
columns providing the site's identifier, the coordinates of the site
and the position and angle posting numerical values. Additional
columns to a total of 50, are data columns. Latitude/longitude
information can be specified cither in decimal degrees, or in
degrees, minutes, and seconds. Both formats cannot be used in a
single file. XY coordinates are specified in a system appropriate
to the map; these cannot be mixed with latitude,longitude coordi-
nates in a single data file.

GSPOST allows the user to specify the column from
which data will be selected, values or ranges in values (class inter-
vals), and choose different symbols (and/or different symbol
sizes for each class, with or without posting of numerical values,
or the posting of site identifiers. The position of posting of
numerical data at each site can be adjusted to reduce over-print-
ing of numbers by changing the position and/or the angle of the
posting. These adjustments are made by on-screen editing. For
any given map the X and Y scales are independent; the area is
specified using the coordinates of corner points in the coordinate
system chosen for locating data points (latitude,longitude or

XY).
GSPUTIL

Options provide conversion of the location coordinates
of GSPOST files from one coordinate type to a different type,
sort files into geographic blocks to reduce plotting time, and
select data points either inside or outside areas defined in ASCII
trim files.

GRAPHS AND STATISTICS

GSPUYV calculates univariate statistics parameters and generates
histograms from data drawn from a selected column.

GSPPROB generates probability diagrams drawing data from a
single column.

GSPXY constructs X,Y plots from two selected columns and
provides regression coefficients.

GSPTD generates a ternary diagram using data from three se-
lected columns.

GRAPHIC SECTIONS

GSPCS produces graphic cross sections from data in selected
columns.



CONTOURING AND GRIDDING
GSPDC

GSPDC provides contouring and gridding of data
taken from from one data column, based on generation of
Delaunay triangles. A review procedure assists identification of
anomalous points, be they real anomalies or artifacts produced by
problems in the input file.

GSPGRCO

GSGRCO provides a program to go from an ASCII file that
provides the coordinates of a series of points and a value for a
parameter at each point, through review to verify the data, toa
gridded data set, to production of a contoured map on screen, to
a GSMAP data base, and to a plotted map by using the GSMAP
program for editing and plotting. The gridding algorithm has two
parts, listed here in order of priority. If a grid point falls exactly
on a data point, the value for that point will be selected. The
main sequence of calculations are used to calculate a value for
the grid point weighting values from data points according to the
inverse square of their distance from the grid point. The user
specifies a maximum distance from the grid point within which
data will be used for computation of the grid point value; points
at greater distances will not be used. If there are no data points
within the assigned maximum distance of the grid point, no value
is assigned for that point. The grid spacing and maximum dis-
tance are selected by the user and entered independently, to
allow specification of the best values for the data set being pro-
cessed. Like GSPDC, a review procedure assists identification of
anomalous points, be they real anomalies or artifacts produced by
problems in the input file.

GSLITH

GSLITH is a program designed to organize, store, and
process data that define the "vertical" sequence of rock units at
locations specified by latitude, longitude coordinates or by Carte-
sian coordinates. The program’s name comes from Geological
Survey Lithology. The program requires an IBM PC-compatible
microcomputer and a digitizer and a plotter for full implementa-
tion. The format of the GSLITH data files for Version 9 has
been changed from that of System 8. This change has been made
so that Cartesian coordinates could be supported (geodetic only
in Version 8). Data bases used by GSLITH System 8 can be
converted to Version 9 using Option 12 of the GSLUTIL pro-
gram.

Graphic and numeric output from GSLITH data bases
assist analysis of lithologic and associated numeric data from drill
holes. The words "hole" or "well" are used in this documentation
to indicate a place where data on the vertical sequence of units
are available, with obvious extensions to an outcrop. Lithologies
and graphical numeric data are shown on plots by lines and pat-
terns chosen by the user and drawn on cross section and plan
views.

The program can draw a series of cross sections from
drill hole data plotting the lithologic units in the drill hole, and
numeric variables (such as chemical values) at true positions as
projected to the vertical plane of section. This provides a quick
and accurate way of determining the consistency of a data set,
locating critical holes, identifying errors in the data, and starting
the process of data analysis. These sections also furnish a basis
for construction of standard cross sections, allowing the geologist
to connect like features without the tedium of projecting well
data to the plane of section.

Plots of drill holes on cross sections can be made at
true elevations, or adjusted so that the base or top of a specified
unit, or a particular contact is plotted at a specified elevation.
Such alignment of a stratigraphic horizon may facilitate strati-

graphic analysis. If a contact is specified, only those holes where
this contact has been identified in the data will be plotted. A type
of block diagram can be constructed on a single sheet by drawing
a series of stacked cross sections, thus providing an overview of a
data sets in three dimensions. The program projects data from
slant holes to the plane of cross section in proper geometric
projection, including changes in apparent thickness of units and
apparent plunge of slant holes to accommodate the bearing and
plunge of the hole and horizontal and vertical scale selected for
the section.

Plan views can be drawn to provide information on the
stratigraphic and structural framework of an area. A plot of the
elevation of the contact of two units provides data for construc-
tion of a structure contour map. A plot of the thickness of a unit
provides data for construction of an isopach map. ASCII files
generated by GSLITH can be used with computer-driven con-
touring programs. If the elevation data from a series of holes are
adjusted to bring a particular contact to a specified vertical posi-
tion by the program, a plot of the vertical offset required for this
adjustment provides insight into the shape of this contact in three
dimensions. Horizontal slices through well data sets provide data
for a subsurface geologic map at the chosen elevation. Figure 36
is a plan view of a hypothetical set of drill holes. Examples of
plots from GSLITH are provided in figures 3740, p. 290-295.

GSLITH can be used to digitize the locations of drill
holes, measured sections, or other places where information has
been obtained. It stores information about the vertical extent of
units at each locality, and as many as five numeric variables that
apply to each unit. It employs a user-defined "standard set" of
unit identifiers. Input of data for units at each locality is checked
against this standard set to guarantee consistency. Plotter pat-
terns are specified by the user for each unit, and are used in
drawing plan views and cross sections. As many as five numeric
variables associated with each unit can be stored in the data base
and plotted on sections.

Upper and lower vertical limits can be specified for
sections, and data within these limits plotted. This allows use of a
greater range of vertical scales without exceeding plotter limits.
The map projections supported for digitizing and plotting include
the Mercator, Universal Transverse Mercator, Transverse Merca-
tor, Oblique Mercator, Polyconic, Lambert Conformal Conic,
Albers Equal Area, and Equidistant Conic.

GSLUTIL

The utility program GSLUTIL assists in working with
data bases, including the reformatting of Version 8 GSLITH data
bases to Version 9. Its options enable export and import of
ASCII files from and to GSLITH data bases, change of identifiers
for specific beds throughout a data base, geographic trimming to
select parts of a data base, and perform other tasks related to
management and editing of data bases.

GSLEDIT

GSLEDIT facilitates review and editing of GSLITH
data bases. Sections can be drawn on the screen, wells selected
for edit based on the graphical display in section view, the cont-
ents of the data base modified as needed, then re-checked in
section view to verify changes.

GSREF

GSREF is a program that facilitates management of
bibliographic references, alphabetizes references, and allows
searchs based on references and or key words assigned to each
reference.



INTERCONNECTION OF HARDWARE

Please refer to the Installation section of this docu-
mentation for such details as we can supply and a worksheet (p.
318) to assist configuration of the system. Manuals supplied with
computer, digitizer, and plotter contain details and explanations
of switch settings, cable specifications, and details about inter-
connection and configuration of particular hardware.

INSTALLATION OF SOFTWARE

The programs of System 9 are contained in self extract-
ing archives on the two release disks. The contents of the ar-
chives are described below.

make a directory on your hard disk to receive the files,
some 1.6 mbytes in total. Make this directory the active area, put
the release disk in a floppy disk drive, e.g. A: Type A:SYS9. The
files in operational format will be added to the active area of the
hard disk.

Add a statement of location for GSFILES e.g. SET
GSFILES=C:GS to the computer,s AUTOEXEC.BAT file.
Make a directory with the specified name, then copy configura-
tion files from the archive GS.exe into this directory by making
ths directory the active area, placing disk #2 in the appropriate
drive, and typing B:GS to add the (CONFIG9.*) and font files
(*.FNT) to the specified directory (in the example above C.GS).
The executable programs should be copied into an active direc-
tory (one specified in the PATH statement of the AU-
TOEXEC.BAT file), from the archives SYS9.EXE and
POST9.EXE:

GSMAP requires four configuration files,
CONFIG9Y.DIG, CONFIGY.PLT, CONFIG9.SYM, and CON-
FIG9.SCR, and the font file 0.FNT, and other font files that may
be used in a given plot. Other programs have varying needs, but
all are well served if all CONFIG9.* files and *.FNT files are in
the location specified by the environmental variable.

If no environmental variable is specified, the required
configuration and font files must be in the directory that contains
the program file, and the programs must be operated from this
directory. This may necessitate multiple copies of these files, and
consequent unnecessary use of disk space.

Configuration

The files CONFIG9.SCR, CONFIG9.DIG, and
CONFIG9Y.PLT must be configured to match your hardware
system. Details are provided in the section "Hardware instaila-
tion and configuration files" beginning on p. 317.

Refer to the section starting on page 317 for installa-
tion of hardware. Use the worksheet p. 318 to record the param-
eters of your system. Pay special attention to the details on
configuration files. Modify the three configuration files CON-
FIG9.SCR, CONFIGY.DIG, and CONFIG9.PLT to match the
physical setup of your system. These modifications can be made
using a standard word processing program. Check about the use
of the menu template for digitizers with less than 16 keys, and
even for use with 16 key digitizer keypads if different ASCII
codes aren’t sent by each key, or if different numbers of charac-
ters are sent by different keys.

FREE ADVICE

Understanding the meaning of a few terms is critical to
operation of these programs. These critical terms and others of
lesser import are defined in the glossary near the end of this
document, p. 355; it’s recommended reading for a Saturday night.

Be sure that you understand the meanings of the term
ENTER as used with the keyboard, with the digitizer keypad and
with the plotter. All programs use the convention that a data
base is specified by name without use of the DOS extension(s),
and that all files are specified by complete name with extension,
with drive and directory, if other than the active area).

PLOT CONTROL FILES

ASCII plot control files are required by many of these
programs. Please do not assume that a plot control file for one
program will necessarily work correctly with another. The re-
quirements of different programs may be entirely different.

DEFAULT VALUES

At many points in the programs described here,
prompts indicate choices that have default values (hit the
ENTER key). Default choices are indicated in Upper case let-
ters; lower case letters designate the other valid choices.

Mus Microsoft

A mouse can be used as a pointing device with the
graphics screens of GSMEDIT, GSMPBS, and GSPOST. Micro-
soft-compatible mouse driver software must be installed (see
instructions in mouse documentation), and loaded, generally a
function of instructions in the CONFIG.SYS file before opening
one of these programs in mouse-mode. With these programs the
Microsoft-compatible mouse can be used to move about the
graphics screen and locate points, but not for choice of options.
In general, select options using hot keys on the keyboard (no
ENTER keystroke required), use the mouse to move the cursor
about the screen instead of using the arrow keys on the keyboard
(as used in the keyboard mode of operation), and use the left key
on the mouse to select a location. If for example, you want to set
a window to enlarge a portion of the screen, hit B,on the key-
board to select the "set window option®, use the mouse to move
the cursor to the lower left corner of the window to be selected,
press the left key, then move the mouse cursor to the upper right
corner of the window, and press the left key to establish the
second corner of the window.

In the input mode, GSMEDIT, the "arrow key" digitiz-
ing procedure requires the use of the 0, 1, 2, and 3 keys to specify
function. With the mouse, click the left key instead of the 0 key
on the keyboard, click the right key to return operation to the
keyboard, then hit the the 1, 2, or 3 key on the keyboard to speci-
fy the function of the right-key stroke. This resembles the proce-
dure required for operation of GSMAP with a one-key digitizer,
where a return to the menu template is required to specify the
function of the last key-stroke.

Digitizing a closed rectangular polygon in mouse-modewould
require, L click, L click, L click, R click, hit 2 key on keyboard. In
mouse-mode, The keyboard instruction tells GSMEDIT the
function required for the point indicated by the right click from
the mouse.

Plot Register

A word of caution about the PR plot register option of
GSMAP, and GSPOST that provide a way of using a plotter to
make a plot registered to corners drawn on the sheet, i.c., here’s a
way to draw a geologic map on a paper copy of the topographic
base. This process uses a temporary HPGL file (created then
deleted). Although you won't ever see this file, space must be
available on the working drive so that the computer can create
and use it. For this reason, use a directory with plenty of space
on your fastest drive. Some of these HPGL files can be large,
very much larger than the data base files. One of ours for a
complete and patterned 15’ quadrangle is over a Megabyte in
size. This PR process isn’t practical when using floppy disks.



Progress

Version 9 replaces Open File Reports 90-229, 92-217,
92-260, and 92-372
The Release disks are in the form of self extracting archives
created by LHARC.

Disk #1 contains the file SYS9.EXE which will provide the fol-
lowing programs:

8TO9 EXE 89304 07-20-93 8:17a
GSMAP EXE 266826 07-20-93 9:53a
GSMEDIT EXE 250504 07-20-93 10:52a
GSMUTIL EXE 184772 07-21-93 10:35a
GSMPBLD EXE 106142 07-20-93 8:00a
9 WS 007-22-93 6:05a
GSLITH EXE 281628 07-20-93 8:04a
GSLEDIT EXE 207966 07-20-93 8:06a
GSMPBS EXE 149542 07-20-93 7:57a
GSLUTIL EXE 137914 07-20-93 7:52a
SETUPDB EXE 101626 07-20-93 8:l1a
QUEIT EXE 56712 07-20-93 7:48a
GSMNET EXE 100826 07-20-93 8:09a
GSREF EXE 12888807-20-93 8:23a
GSMROSE EXE 135306 07-20-93 7:55a
GSDIG EXE 125386 07-20-93 7:58a
GSSECT EXE 87788 07-20-93 8:02a

Disk #2 contains the file POST9.EXE which will provide the
following programs:

GSPOST EXE 192820 07-20-93 8:08a
GSPXY EXE 117516 07-20-93 7:44a
GSPTD EXE 98514 07-20-93 7:46a
GSPCS EXE 195906 07-20-93 7:47a
GSPPROB EXE 102414 07-20-93 7:49a
GSPUTIL EXE 117888 07-20-93 8:12a
GSPGRCO EXE 191586 07-20-93 8:13a
GSPUV EXE 109154 07-20-93 7:56a
GSPDC EXE 207538 07-20-93 8:03a

Disk #2 contains the file GS.EXE which will provide the follow-
ing files:

CONFIGY9 SCR 803-31-92 1:03p
CONFIG9 SYM 24576 07-12-93 10:33a
99  FNT 15488 01-19-93 11:36a
CONFIGY PLT 640 03-05-93 8:05a
CONFIGY DIG 256 09-02-92 6:56a

4 FNT 23552 05-25-89 1:2%p

3 FNT 4211208-05-92 1:40p

22 FNT 52352 01-20-93 7:26a

5 FNT 25216 08-05-92 1:46p
SETUPDB TAB 17536 09-10-92 1:50p
0 FNT 37888 01-19-93 12:31p

1 FNT 39424 01-19-93 3:34p

2 FNT 51584 01-20-93 7:12a

Disk #2 contains the file EXAMPLES.EXE which will provide
the following files used as examples for programs in this release:
LL PRJ 56 01-03-92 7:56a

LL EXC 128 03-05-90 12:03p

LL PLT  25606-10-93 9:10a

LL PRN 2944 06-10-93 11:42a

LL SEC 256 06-10-93 12:06p

EXAMPLE NDX 364 06-10-93 6:46a

EXAMPLE SEC 128 11-25-91 9:26a

EXAMPLE PLN 256 12-02-91 12:04p

EXAMPLE BED  12807-13-88 9:12a

EXAMPLE LSF 1296 06-10-93 6:46a

SECT4 LST  12801-23-92 10:15a

EXAMPLE PRJ 128 10-26-87 8:01a

EXAMPLE SAM 256 03-23-88 8:05a

EXAMPLE LST  12801-23-92 10:15a

EXAMPLE DAT 385 02-04-92 7:28a

EXAMPLE POL 384 05-03-91 10:14a

SECT1 ASC  10001-21-92 12:58p
EXEDIT PLT  5101-27-92 11:.01a
SECT1 PLT  13101-17-92 12:22p
SECT2 PLT  13801-21-92 12:54p
PLAN2 PLT 163013192 8:5la
SECT3 PLT 128012192 11:13a
SECT4 PLT 101012392 9:48a
PLAN1 PLT  25601-11-93 11:42a
PLAN3 PLT  25601-11-93 11:46a
HIST VAR  12804-04-88 7:41a
TRACE VAR 128 09-1588 3:17p
LABEL VAR  12805-03-93 10:22a
DRAWY9 SAM 256 03-23-88 8:05a
DRAW9 NDX 1876 04-09-93 9:20a
COLORADONDX 1140 04-03-90 3:32p
COLORADOKEY 144 04-03-90 3:28p
DRAW9 LSF 1827204-09-93 9:20a
DRAW9 RU  23701-08-93 7:57a
DRAW9 PLT 1408 01-08-93 7:50a
DRAW9 NOD 540 04-09-93 9:20a
MAP9 PRJ  1280207-88 12:43p
MAP9 NDX 1876 04-09-93 9:19a
MAP9 LSF 18304 04-09-93 9:19a
MAP9 PLT 1408 01-08-93 12:48p
MAP9 NOD  54004-09-93 9:19a
MAP9 ASC  51205-05-93 9:42a
COLORADO REF 3240 04-03-90 3:32p



CHAPTER 1
GSMAP VERSION 9

GSMAP Verson 9 uses a different data base structure than Versions 3-8. The conversion program
8TO9.EXE will convert a Version 3-8 data base to a Version 9 data base. The change in data base structure
was required so that nodes, abandoned after Version S, could be re-introduced. Each data base consists of
three files bearing the data base name with extensions LSF, NDX, and NOD. This change reflects the growing
use of GSMAP for complex maps (larger data bases), and the need for greater capabilities, in part offered by
the revised version of GSMPBLD, a program that will automatically build polygons from line segments.

Chapter 1 provides documentation for the operation of the GSMAP program. GSMAP creates, modi-
fies and draws data (geodetic or Cartesian coordinates) from three direct access binary files that constitute a
data base. The GSMAP file format is described pp 58,59. All entries in the data base have a numbered attrib-
ute called a code. Codes are organized into groups with specific functions. Each entry has a code and P1 and
P2 (parameter 1 and parameter 2 values). Uses of the P1 and P2 values differ among different code groups.
Much of this documentation centers on use of Code, P1, and P2 and on plot control files.

CODE

Code is a number specified in digitizing or plotting. Different codes have different functions, some are specific to a particular
symbol, others can be used for lines, others for polygons, others for aiphanumeric entries. Planning for proper use of codes is essential to
creating good maps. Codes for entries can be easily changed, either as a group, or for individual entries.

CODE GROUPS
Nine code groups are used, cach with specific and different functions. Uses of these code groups are summarized below.

Code Group: Function

1-99 Lines, including lines decorated with symbols. Digitized points will be connected with straight line segments when
line is plotted.

100-199 Symbols and posting of associated data drawn from ASCII files.

200-299 Individually rotatable symbols, such as strike and dip symbols. Each code is used for a specific symbol.

300-399 Other symbols individually sized by user.

400499 Polygons, closed figures that can be patterned.

500-599 Text. Alphanumeric characters drawn from ASCII files.

Multi-line entries.
Entries with leaders:, the first point digitized sets location of text, subsequent points define leaders.

600-699 Splined lines.

Lines will be smoothed during plotting by a curve-fitting algorithm that honors all digitized points.
700-799 Text. Alphanumeric characters drawn from ASCII files.

Single line entries only for each entry

No leaders

One point digitizing sets location of text
Two point digitizing defines slope of words
Three to 5-point digitizing of an entry defines a line, characters are evenly spaced along the line defined by
digitized points
Six or more point digitizing of an entry defines a line, characters are spaced evenly along a splined line
defined by the digitized points.
800-899 Polygons, more closed figures that can be patterned, just like the 400499 codes, but adds another 100 codes for
polygons. .
Plot control files are discussed, p. 23-34, their makeup for each of the code groups in the section, p.26-
50, and their generation using SETUPDB p. 53-57. One quick way of looking into GSMAP is to use the data
base DRAW supplied with this release, using its plot control file DRAW.PLT (diagram Fig. 12) and trying the
various options of GSMAP and GSMEDIT. The tutorial may be instructive, especially as the court of last
resort, for despite our efforts to serve experienced and neophyte users, we risk presenting too much and too

little (see *documentation in the Glossary). Vainglorious exit. At any point in program operations that a

" keyboard entry is expected, striking the control and C characters together (“C) will return the system to the

DOS prompt, but watch out, at certain points in program operation you can lose data not yet stored on disk.



OPERATION OF GSMAP VERSION 9
The GSMAP program interacts with the user either by requesting choices from a menu or responses to
prompts. Menus are displayed on the screen with numbered choices followed by an abbreviated text. Respons-
es to menus are made by typing the number of the desired choice, then hitting the Enter key. Responses to
prompts, such as for names of files are similarly made by typing the response, then pressing the Enter key.
GSMAP makes extensive use of auxiliary ASCII files, such as text files, projection parameter files, and plot
control files. Required files should be prepared before starting GSMAP. Peripheral equipment such as the
digitizer and plotter should be turned on before starting program operations.

GSMAP is started by entering GSMAP from the DOS prompt. A "disclaimer” screen will be displayed
briefly, then the Main Menu screen. When starting, the Main Menu will look like the diagram below except
that the area occupied by the words DRAW, CARTESIAN, and EXERCISE will be blank. After starting
(opening) a data base this area displays the name of the data base, either CARTESIAN or GEODETIC to
remind you whether the data base uses Cartesian or geodetic data, and the title associated with the data base.

All working sessions must begin either by starting a new data base, Option 1, or by opening an existing
data base, Option 2. When either of these options is selected a listing of all files with .NDX extensions in the
default area will be displayed to remind you of the names of existing data bases in the default area (each data
base consists of three files with the extensions NDX, LSF and NOD.

Glorious entrance. When starting GSMAP and many other programs in this release, if you type the
name of the program, a blank space, then the name of an existing data base, the program will begin and open
this data base.

GSMAP Main Menu

DRAW
CARTESIAN
EXERCISE

G S M A P
SYSTEM 9.0

- START A NEW DATA BASE

- OPEN AN EXISTING DATA BASE

- DIGITIZE NEW ENTRIES

- DELETE ENTRIES

- RECOVER ENTRIES

CHANGE PARAMETERS FOR ENTRIES

- LIST CONTENTS OF DATA BASE

- PLOT DATA BASE ON SCREEN/PLOTTER/DISK
- ISSUE DOS COMMANDS AND STAY IN GSMAP
- EXIT TO DOS
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I

o

ENTER CHOICE BY NUMBER:




MENU OPTIONS FOR GSMAP

OPTION 1. START A NEW DATA BASE

Entering 1 from the Main Menu will begin operations to start a new data base. Each data base has
four corners with coordinates entered at the time the data base is started; these corners are default corners
used to index hard copy to the digitizer board. They set the default window on the screen for display of data,
and can be used as the default plot area. For a data base using Cartesian coordinates the vertical direction is
defined as the line between the corners on the left side of the map; the horizontal direction is perpendicular to
the vertical. The scale in Y is determined by the distance between the upper left and lower left corner points;
the scale in X by the distance between the line between the left two corners and the lower right corner point.
For a data base using geodetic coordinates, the north-south direction is set by the principal meridian specified
in the projection parameter file. X and Y scales are related to the scales of the copy and to the geometry of the
map projection.

After selecting Option 1 from the Main Menu a message will provide the names of all NDX files in
the default area as a reminder of data base names already in use. Below this listing the first prompt requests:
ENTER DATA BASE NAME: ?

This prompt requests the name that you wish to use for the data base of the map or illustration. If you
enter a name that is already used by a data base a prompt will remind you:
A DATA BASE WITH THE NAME OF _ __ ALREADY EXISTS
IF YOU RESPOND Y TO THE QUESTION THAT FOLLOWS YOU WILL
LOSE ALL DATA STORED IN THE DATA BASE, SO BE CAREFUL!!!
DO YOU WANT TO CONTINUE(y/N)?

If you answer N the prompt ENTER MAP DATA BASE NAME will return, prompting for entry of a
After entry of the name of the data b-a:e,-&_;é; p-';m-;t requests:
IS THIS A GEODETIC OR CARTESIAN DATA BASE?(G/C):

Enter G=Geodetic or C=Cartesian. There is no default answer. The next prompt requests a title that
will be associated with the map.
ENTER TITLE:
This title is provided on listings of data and will be displayed on the Main Menu screen. Up to eight characters
can be used for the map title of a geodetic data base, up to six for a Cartesian data base: more can be entered,
but will not be recorded in the data base. After entry of the title the screen will prompt entry of information
about the data base corners. This procedure is different for Cartesian and Geodetic data bases.

Cartesian coordinates

The following prompt starts the procedure for specifying corners for a new data base using Cartesian
coordinates:
OPTIONAL METHODS FOR SPECIFYING DATA BASE CORNERS
FROM DIGITIZER
1ALL FOUR CORNERS
FROM KEYBOARD
2 - SPECIFY UPPER RIGHT CORNER (X,Y)
3- SPECIFY LOWER LEFT (X,Y), UPPER RIGHT(X,Y)
4 - ALL FOUR CORNERS
ENTER OPTION:



If Option 1 for defining the corners of the data base is selected by entering 1 at the prompt, the next
prompt will request:
ENTER PLOT CONTROL FILENAME [DATABASE.PLT}:?

After entry of the complete name of the plot control file, including its extension, the screen will clear,
and the next prompt (or prompts) will be:
ENTER EDIT DISTANCE [0.1]: Hit the ENTER key to accept the edit distance of 0.1" or enter a different
number to select a different distance.
SNTER SNAP DISTANCE [0.05]: Hit the ENTER key to accept the default snap distance of 0.05" or enter a
different snap distance. The prompt will change to:

ENTER 0 (ZERO) KEY ON CURSOR KEYPAD TO SYNCHRONIZE DIGITIZER INPUT

Follow this instruction by pressing the 0 key on the keypad of the digitizer with the cursor at any
position in the active area of the digitizer. After synchronization of computer and digitizer the prompt on the
screen will change to request entry of the first corner of the map on the digitizer. The prompts will be:
ENTER UPPER LEFT CORNER ON DIGITIZER:

ENTER LOWER LEFT CORNER ON DIGITIZER:
ENTER LOWER RIGHT CORNER ON DIGITIZER:
ENTER UPPER RIGHT CORNER ON DIGITIZER:

For these entries use the 0 key on the digitizer keypad to record the corner points in the sequence
requested. During entry of the corner points, the cursor must be precisely located, with the cross-hair at the
corner point being entered when the 0 key is pressed. UPPER, LOWER, LEFT, AND RIGHT apply to the
map, not to the digitizer. The orientation of the map on the digitizer is not critical. Completion of the entering
of the four corners from the digitizer returns operations to the Main Menu screen.

If option 1 is used the coordinates of the lower left point will be X =0, Y =0, the upper left point will be
at X=0, Y= the distance in inches between the two left-hand points. The two right-hand corners will have X
coordinates based on the distances from the line between the two left hand points, and Y coordinates based on
the Y coordinates of the two right-hand points in the X,Y coordinate space defined by the left-hand points.

Options 2, 3, and 4 call for specification of numerical coordinates for data base corners from the
keyboard. No digitizer is required. Option 2 creates a data base with the lower left corner coordinate value set
to 0,0, the upper right at the X,Y values specified and upper left and lower right corners to create a rectangle.
Options 3 and 4 allow specification of two or all four corners of a data base from the keyboard. Coordinates of
data base corners have no units (e.g. inches), when entered; the scaling of the digitizing algorithm allows
digitizing from a drawing at smaller or larger size, or one drawn in units different from those used to set up the
data base. Use of options 2-4 allows digitizing into an existing orthogonal coordinate system such as a mine grid
so that the X and Y coordinates of the digital data are recorded in the units of the mine grid system. Plotting
sequences assume that the data base coordinates are entered in inches; plot scales must be adjusted accordingly.

After the data base corners have been established, operation will return to the Main Menu.



Geodetic coordinates

Geodetic corner coordinates must be entered from the keyboard to start a data base. The format for
entry of map corners is as follows: DD,MM,SS,C,DDD,MM,SS,C: Latitude in degrees, minutes, seconds,
Compass direction (N or S), Longitude in degrees, minutes, seconds, Compass direction (W or E), with
commas separating the entries, for example 38,30,0,N,106,15,0,W. For Compass direction use N for north
latitude, S for south latitude, W for west longitude, E for east longitude .

The following prompt starts the procedure for specifying corners for a new data base using Geodetic
coordinates:
TYPES OF MAPS

1-71/12 MINUTE

2-15 MINUTE

3-30 MINLAT x1 DEG LONG
4-1DEG LAT x2 DEG LONG
5- OTHER

ENTER TYPE:

Enter the number corresponding to the map to be used for digitizing. If type 1, 2, 3 or 4 is selected the
following prompt will be seen:
ENTER LAT/LON OF NORTHWEST CORNER:
DD,MM,SS,C,DDD,MM,SS,C:

Entry of the required coordinates for the northwest corner of the map will return the screen to the
Main Menu; coordinates for the other three corners of the data base will be computed by the program.

If type S is selected the following prompts will be seen, requesting entry of the latitude /longitude
coordinates of the four corners of the map:
ENTER LAT/LON OF NORTHWEST CORNER
DD,MM;,SS,C,DDD,MM,SS,C:

ENTER LAT/LON OF SOUTHWEST CORNER
DD,MM,SS,C,DDD,MM;,SS,C:

ENTER LAT/LON OF SOUTHEAST CORNER
DD,MM,SS,C,DDD,MM,SS,C:

ENTER LAT/LON OF NORTHEAST CORNER
DD,MM,SS,C,DDD,MM,SS,C:

Completion of entry of the four coordinates in required form (commas separating the entries for
degrees, minutes, seconds, and compass direction), returns operations to the Main Menu.



OPTION 2: OPEN AN EXISTING DATA BASE

Entering 2 from the Main Menu of GSMAP will bring a screen listing the files in the default area with
the extension .NDX, and a prompt at the bottom of the screen:
ENTER MAP DATA BASE NAME:

Enter the name of the data base required. If the data base uses Geodetic coordinates, the
latitude /longitude coordinates of the four corners of the database to be displayed on the screen; if a Cartesian
data base, the corner coordinates will be in the X,Y coordinates chosen for the data base. The name of the
data base, the coordinate system (Geodetic or Cartesian) and the title will be displayed. After checking this
screen, pressing any key as instructed will return operations to the Main Menu.

If no data base with the name entered exists in the files in the computer’s default area, a prompt
requesting a valid data base name will be made:
AN ERROR HAS OCCURRED OPENING DATABASE
CHECK DATABASE NAME. HIT ANY KEY TO RETRY

When this is displayed on the screen, hitting any key will cause the prompt requesting entry of a map
data base to return to the screen. At the ENTER DATA BASE NAME prompt, hitting the Enter key will
return operation to the Main Menu.



OPTION 3. DIGITIZE NEW ENTRIES

Proper marking of the corner points on the hard copy used for digitizing is very important. Indexing of
hard copy to the digitizer table requires that these points be readily identifiable and precisely locatable. One
mark that is easily identified and very precise is a shallow cross cut with a knife blade in a mylar original; a plus
mark made with a 9H pencil serves well for a paper original.

Be certain that the hard copy is firmly taped to the digitizer board. Use a magnifier on the cursor.
WARNING! Errors will result if the hard copy moves on the digitizer after indexing it for digitizing. Fasten it
so that it won’t move. If it does move, go back to the menu and reopen the data base (option 2). Then properly
index the copy to the digitizer. As long as a session within the same data base is continuous, re-indexing of hard
copy to the digitizer tablet will not be required. Be certain that the hard copy is properly indexed to the
digitizer whenever data is being digitized. Improperly digitized data almost certainly can’t be "fixed", but must
be deleted and the entries redigitized.

Input mode

At the start the program will select input mode. In input mode new data is entered into the data base
using the digitizer. Before new data can be digitized, the cursor of the digitizer is used to provide the Code, P1
and P2 for the entry to be digitized. The uses of codes, the eight code groups, and the meanings assigned to
Parameter 1 and Parameter 2 for each code group are described in the Reference section of this report. From
the INPUT screen, entry of code=999 ends the digitizing session and returns execution to the Main Menu.

Edit mode

The edit mode is reached from the input mode by hitting the C key on the digitizer keypad. In the edit
mode data already in the data base can be edited. Edit functions are as follows:

MOVE POINT Moves one or more points of an entry to a new location
BREAK Breaks a line into two segments.

CHANGE Change parameters (CODE, P1, P2) for an entry
DELETE Delete an entry or a point in a multi-point entry

The edit mode calls for especially careful scrutiny of on-screen messages; uses of keys will differ from
one screen to another. Be careful. In the edit mode identification criteria for entries codes 1-99, 400-499, 600-
699 700-799 and 800-899 include proximity to line segments defined by the points and to the digitized points; for
codes 100-199, 200-299, 300-399, and 500-599, the only criteria is proximity to a digitized point (close to a leader
line between its points doesn’t count).

All data in the data base will be shown on the screen when digitizing. Codes in the plot control file will
be displayed as specified. Codes that do not appear in the plot control file, will be plotted as lines or points in
bright yellow. Lines and polygons outlines will be shown as solid lines without decoration or filling. The
position of symbols and text will be indicated by a dot at each point digitized.



Digitizing

Entering 3 from the Main Menu clears the screen, and opens the program for digitizing new entries
and editing of existing data.

The first prompt will be:
ENTER PLOT CONTROL FILENAME (DATABASE.PLT): ?

Enter the name of the plot control file for the data base. The default plot control file, shown in
brackets bears the name of the data base and the extension PLT.

The next prompt is:
ARE THE DATA BASE CORNERS THE REGISTRATION POINTS?(Y/n):

Enter Y or N. The default is Y. If the answer is N prompts will ask for entry of the coordinates of the
corners to be used to index the hard copy to the digitizer. These prompts will be the same as those used to
specify corners when starting a data base; follow the prompts and enter the required coordinates. After entry of
the required coordinates, or if the answer to the prompt above was Y, After the Y entry, or answers to the data
base coordinate prompts, the next prompt will ask:

ENTER FILENAME OF PROJECTION PARAMETERS (MAP.PRJ)?

This prompt will be skipped if Cartesian coordinates are in use.

The next prompt will be:
ENTER EDIT DISTANCE(0.1):

The "EDIT DISTANCE" is a distance in inches used in the edit sequence. Entries will be identified
using the cursor as a pointing device; entries farther than the "edit distance” from the cursor when used to point
out the entry will not be identified. The default value of 0.1 inches is shown within square brackets at the end of
the prompt. Next the screen will prompt:

ENTER SNAP DISTANCE [0.05]:

GSMAP 9 implements the snapping of nodes (endpoints of lines) to achieve exact mathematical
junctions. Endpoints closer together than the snap distance will be joined.

If the digitizer has not been indexed to the hard copy during the current session, the next prompt(s)
will request:
ENTER 0 (ZERO) ON CURSOR KEYPAD TO SYNCHRONIZE DIGITIZER INPUT

Follow this instruction until the prompt changes to ask for entry of the four corners of the map from
the digitizer keypad (use the 0 key). During synchronization the cursor can be at any point inside the active area
of the digitizing table.

The prompts for indexing the map to the digitizer table for a data base using Cartesian coordinates are:
ENTER UPPER LEFT CORNER ON DIGITIZER:
ENTER LOWER LEFT CORNER ON DIGITIZER:
ENTER LOWER RIGHT CORNER ON DIGITIZER:
ENTER UPPER RIGHT CORNER ON DIGITIZER:

The prompts for indexing the map to the digitizer table for a data base using geodetic coordinates are:
ENTER NORTHWEST CORNER ON DIGITIZER:
ENTER SOUTHWEST CORNER ON DIGITIZER:
ENTER SOUTHEAST CORNER ON DIGITIZER:
ENTER NORTHEAST CORNER ON DIGITIZER:



Move the cursor to each corner in turn, and at each location use the 0 key on the keypad to index the
corners of the map to the digitizer tablet.

The next prompt will provide information about the digitizing session underway, including the rotation
of the copy in its current placement on the digitizer table, the scale, and correspondence between the dimen-
sions of the corners of the copy and the ideal dimensions represented in the data base. An example is printed
below:

ROTATION ANGLE=357.0937 DEGREES

THEORETICAL DIST. ACTUAL DIST. DIFF.
4.32504 4.29953 0.02551
6.88816 6.86621 0.02195
8.11966 8.10009 0.01957

COMPUTED X SCALE=%10,003,667.426 Y SCALE= %10,049,061.298

CONTINUE? (Y/N)

The computer compares the the calculated distances between the SW (lower left) corner and the other
three corners to check the match between the calculated points and the corner points entered on the digitizer to
index the hard copy to the digitizer’s coordinate system. If the X and Y scales differ by more than 2 percent, a
message will be shown on screen, and a warning tone sounded:

+ SCALE DIFFERS BY MORETHAN2 % INX AND Y
CONTINUE? (y/N)

An answer must be provided from the keyboard of the computer. N (no) or use of the ENTER key
will return you to the menu screen. Y (yes) will allow you to proceed. This message calls for careful checking
of all parameters entered into GSMAP and checking the hard copy being digitized. If no scale problem is
identified after digitizing the fourth corner point and a Y answer is given to the CONTINUE Y/N prompt, data
in the data base will plot on screen. After all data have been plotted, digitizing can proceed with entry from the
keypad of the digitizer, starting with entry of the code desired for the first entry to be digitized. If you wish to
proceed directly to digitizing without screen display hit the F9 key, then the Q key, and operation will proceed
directly to the input screen as shown below.

Input mode
INPUT
KEY DEF.

A=END FLD
B=WINDOW
C=CH.MODE
D=DUPLIC
E=RESTART
F=EDIT DS
O=POINT
1=END
2=END POL
3=END INT
999=EXIT

All data in the data base will be plotted on the screen unless you abbreviate plotting using the F9 Q
keystroke sequence. The instruction line at the bottom of the screen will be

ENTER CODE



The bottom line furnishes instructions. It will first call for code, then entry of P1, then entry of P2.
Enter each in turn. After entry of CODE =CODE, P1=P1, and P2=P2 for the entry to be digitized,
the entry number, code, P1 and P2 will be displayed on the right side of the screen, e.g.
ENTRY 10
CODE 25
P1 O
P2 O

Prompts direct the three entries made from the keypad digitizer before entering data points:
Code, 1-3 digits (if less than 3, the "A" key is used to complete this entry).

Parameter 1 (P1), 0-6 digits (if less than 6, the "A" key is used to complete this entry)
Parameter 2 (P2), 0-6 digits (if less than 6, the "A" key is used to complete this entry)
During entry of CODE, P1, and P2 from the keypad three tones will be sounded, C, F, and
finally A (low, medium, and high). The A =440 Hertz indicates that the system is ready for digitizing a data

point.

The prompt on the instruction line of the screen will change to:
ENTER POINTS

When entering data points, the 0 key, 1 key, 2 key and 3 key are used. Each key has specific uses, see p.
**_ Instructions for digitizing entries in each of the eight code groups are given in the Reference Section.

The E key can be used to reset the prompt to ENTER CODE if a mistake is made during the process
of entering CODE, P1, P2 and during the digitizing of an entry.

If you wish to change the edit distance, hit the F key at the ENTER CODE prompt. A prompt will
instruct you to digitize two points separated by the desired Edit Distance. The prompt is:
ENTER TWO POINTS AT DESIRED DISTANCE APART

If you wish to view a part of the area of the plot using the entire screen. hit the B key on the keypad.

Prompts will request entry of the lower left, then the upper right corner of the area to be viewed. The specified
area will then be displayed on the full screen.
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Edit mode

To enter the Edit Mode hit the C key when the system is ready for entry of CODE. The screen will
clear and change to the screen shown below:

EDIT
SELECTION
CRITERIA
--by--—
CODE

---or----

A

B=WINDOW
C=REFRESH
D=PREV
E=RESTART
F=EXIT

After all data has been plotted on the screen the instruction line will change to:
ENTER CRITERIA:

Enter the CODE of the entry you wish to edit (the CRITERIA for selection called for by the prompt),
or A for ALL. The instruction line at the bottom of the screen will change to:

IDENTIFY ENTRY

Move to a point on the entry to be edited, press the 0 key. The program will identify an entry (this may
take some time if the data base is large). After the entry is identified (and on EGA or VGA color monitors
highlighted in bright white), Entry number, CODE, P1, P2 and the number of points for this entry will be

displayed below the instructions on the right side of the screen and the prompt will call for confirmation that
this is indeed the entry to be edited.

ENT 13
P10

P2 0
PTS= 181

ENTER C(ACCEPT) OR ANY OTHER(REJECT)
Enter C if the proper entry has been identified, or hit another key if the entry is not the one desired.

This procedure allows selection of the desired entry, even if coordinates are coincident (as for example a line

coincident with the boundary of a polygon). After the desired entry has been identified and accepted (C) the
screen will change as below:

11



EDIT
FUNCTIONS

A=MOVEPT
B=BREAK
C=CHANGE
D=DELETE
E=EXIT

ENT 13

PTS= 146
ENTER FUNCTION:

Enter the function you wish to perform, e.g., B to break a line into two segments, by hitting the key on
the keypad identified in the list on the right side of the screen. The messages on the right side of the screen and
prompts on the last line of the screen will be dependent on the edit function selected. These provide
instructions at all steps of the program and must be followed carefully. If you identify a point to be moved or
deleted on a line (or other multi-point entry), cursor lines will be added to the screen display of the line). Using
the A and B keys you can move along the points of the line so that you can be sure that the point is correctly
identified. :

Move from one screen (or function) to another, using the E key to move back in sequence, and by
following prompts to move forward. Entry of F from the edit screen returns operation to the INPUT mode,
entry of 999 as the selection criteria ends the digitizing session and returns execution to the Main Menu.

Careful attention to screen plotting and use of the F9 and Q keys on the keyboard to stop screen
display as early as practical will greatly reduce the time required for editing of large data bases.

For example, hit the F9 Q sequence immediately after changing to the edit mode, then window a small
part of the map (see next page), let the screen plot build only until needed entries are displayed, then terminate
the screen plot using the F9 Q sequence, and proceed with editing. It takes far less time to plot the small part
of a map on the screen defined by a window than the entire data base. But don’t be too impatient. Wait for the
screen prompts to change and don’t work ahead, or both you and the program can get confused.
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DIGITIZING - USES OF KEYS ON THE MULTI-KEY KEYPAD
Non-numeric Keys INPUT MODE

A The A key - COMPLETE - is used only to complete entries of CODE, P1, and P2, prior to
digitizing of data points. Its function is to COMPLETE entry of CODE, P1, or P2 or to enter the
value 0 and simultaneously complete the entry.

B The B key - WINDOW - is used to reset the area shown on the screen during the process of entering

data points (to set a new window). Entry of a B (the cursor can be anywhere within the active area of the
digitizer), followed by a 0 at the lower left (southwest) corner of the window desired, followed by a 0 at the
upper right (northeast) corner of this window, will reset the area shown on the screen for the current session of
the program. All lines in the windowed area will be shown on screen. Resetting the window is most useful when
examination of details in a small part of the map is needed.

C The C key - CHANGE is used to change from digitizing (INPUT MODE) to the EDIT mode
at the point in operations when the computer is waiting for input of a CODE.

D The D key - DUPLICATE - is used to set CODE,P1 and P2 to the same values as those of

the previous entry. When the digitizer is ready for input of the code, hitting the D key will provide immediate
setting of the three entries to the settings used for the previous entry. If the D key is used just after opening a
database, default values of 1,0,0 will be set for CODE, P1, and P2. Use of the D key can greatly

speed digitizing.

E The E key - ESCAPE - is used to recover from mistakes made during keypad entry. At any time during
digitizing of an entry, hitting the E key will return the system to the starting point for entering the CODE for
the next entry. Information from the partially completed entry will not be added to the database; this avoids the
necessity of completing a defective entry during digitizing. The E key performs this function from the start of
entry of the CODE until the digitizing of data for an entry has been completed by a stroke of the 1 or 2 key.

F The F key is used in the input mode to reset the Edit Distance; it is used to change from Edit mode to Input
mode.

Non-numeric keys edit mode

In the edit mode, the functions of the alpha keys differ from those in the input mode and change from

screen to screen. Attention to on-screen messages is mandatory. The edit screens provide prompts for the uses
of the alpha keys.
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Numeric keys input mode

During entry of CODE, P1, and P2, the numbered keys on the keypad are used to enter
their numerical value. During digitizing of data points the 0, 1, 2, 3, and 4 keys are used for digitizing points.
Each of these keys has specific and different functions.

0 The 0 (zero) key sends the X,Y coordinates of the point at the cross hair of the cursor to the computer.

1 The 1 (one) key sends the X,Y coordinates of the point at the cross hair of the cursor to the computer, AND
closes the entry.

2 The 2 (two) key sends the X,Y coordinates of the point at the cross hair of the cursor to the computer,
AND causes the computer to add another point at the end of the data string with XY coordinates identical with
the first point of the data string for that entry (thus closing a polygon exactly, AND closes the entry.

3 The 3 (three) key sends the X,Y coordinates of the point at the cross hair of the cursor to the comput-
er, AND causes the computer to add another point at the end of the data string with X,Y coordinates identical
with the first point of the data string for that entry (thus closing the polygon exactly), but does not close the
entry. It is used during digitizing of polygons to close a polygon but leave entry of points open so that another

polygon (e.g. internal polygon), can be digitized into the same entry. The 3 key should only be used with 400-499
codes.

Edit mode

In the edit mode, any key can be used to identify points and move points. For certain functions a
specific key is required; these will be identified by on-screen instructions.
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DIGITIZING USING A ONE-KEY CURSOR: THE MENU TEMPLATE

GSMAP Version 9.0 supports use of a single key on the digitizer cursor by using a menu template 2
inches square (see below) to specify function to the computer. Tape the map to be digitized securely to the
digitizer board. Tape the template securely to the digitizer board outside the map area and square the template
with the sides of the board (close is good enough). The appropriate CONFIG9.DIG file specifying "MENU"
mode must be used.

©®|®|E©
ClClIOIS.
| ®|@|®
O @®O|G

Figure 1. Menu template for use with a one-key cursor.



Use of the Menu Template
The use of the menu template is described below. As an example, to digitize new entries:

Select Option 3 (DIGITIZE NEW ENTRIES) from the Main Menu: enter 3 from the keyboard.
Prompts will tell you what to do at each step. Move the cursor to the points requested and press any key as
prompted:

ENTER LOWER LEFT CORNER OF MENU ON DIGITIZER
ENTER TOP RIGHT CORNER OF MENU ON DIGITIZER

ENTER UPPER LEFT CORNER OF DRAWING ON DIGITIZER
ENTER LOWER LEFT CORNER OF DRAWING ON DIGITIZER
ENTER LOWER RIGHT CORNER OF DRAWING ON DIGITIZER
ENTER UPPER RIGHT CORNER OF DRAWING ON DIGITIZER

The cursor is next used as a pointing device to specify CODE, P1, and P2 for the entry to be
digitized. To select CODE=10, move the cursor to a point on the menu template inside the circle labeled 1,
then depress a key, then move inside the circle labeled 0, depress a key, then move inside the "A" circle, then
depress a key to complete entry of code, next inside the "A" circle hit a key to enter P1=0, finally, inside
the "A" circle tap a key to enter P2=0.

With CODE, P1, and P2 specified, the digitizer is now used to digitize data points. Move to
the points required, use a key to digitize the points required in turn. After the last point of the line, move the
cursor inside the “1" circle, then hit a key to complete the entry. The line will be plotted on the screen, and the
system will be ready for entry of the CODE for a new entry.

Uses of numeric "circles" during digitizing of data: Digitize data points (equivalent to 0 key), after
completing this sequence, move to the menu template and use the cursor to indicate the meaning of the last
point digitized (e.g. to the 2 circle to close a polygon.

1 The "1" circle is used like the 1 key on a multi-key keypad to end digitizing of an entry.

2 The "2" circle is used like the 2 key on a multi-key keypad to close a polygon and end digitizing of the
entry.

3 The "3" circle is used like the 3 key on a multi-key keypad to close a polygon without ending digitizing

of the entry.

Uses of alphanumeric "circles" during entry of CODE, P1, and P2;

A The "A" circle is used to complete entry of CODE, P1, P2

B The "B" circle can be used at the point when entry of CODE is required to set the system for

windowing from the keypad. After the "B" is entered, move the cursor to the lower left corner of the window to
be set, then hit a key, then move to the upper right corner of the window, then hit a key.

D The "D" circle can be used at the point when entry of CODE is required to set CODE, P1, and

P2 to the values for the previous entry.

E The "E"circle can be used at any time during digitizing of an entry to return the system to the point of

entry of a CODE.

Ending a digitizing session:

End the digitizing session by entering CODE =999 (move the cursor inside the "9" circle and tap a key
three times.
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Option 3, input mode, new text

A special feature in GSMAP that can be used when digitizing entries with 500-599 and 700-799 codes
permits addition of single lines of text to the text file with minimum disruption to the digitizing session. If a
500-599 or 700-799 code is defined in the plot control file (and consequently a text file exists), if you wish to
digitize a single-line text entry not defined in the text file, enter the code at the ENTER CODE prompt , enter
P1=0, enter P2 at the size you wish, e.g. 60. a prompt will request:
ENTER TEXT:

Use the keyboard of the computer to type the desired text (displayed on the bottom line of the screen,
don’t type a line too long to fit the available space), digitize the point or points to locate the text in the diagram.
GSMAP can’t find #0 in the text file, so it lets you add a line to the existing file, and tells you the number of the
text in the text file so that you can use the text again.

OPTION 4. DELETE ENTRIES

Entry of 4 from the Main Menu of GSMAP enables deletion of individual entries by specifying their
entry number. Deleted entries are not removed from the data base, and so may be recovered later if needed.
Deleted entries will not be plotted on the screen or on the plotter.

Selection of option 4 brings the prompt:
ENTRY# TO DELETE (0 TO QUIT):?

Enter the number of the entry to be deleted. The entry will be deleted, and the prompt ENTRY# TO
DELETE (0 TO QUIT):? prompt will be repeated. Entry of 0 or hitting the (ENTER) key instead of a valid
entry number returns the program to the Main Menu.

OPTION 5, RECOVER ENTRIES

Entry of a § from the Main Menu of GSMAP enables a deleted entry to be recovered. The first prompt
is:
ENTRY# TO RECOVER (0 TO QUIT):?

This prompt requests the number of the entry to be restored to the active data base, and will be
repeated until you have recovered all desired entries, at which point entry of 0 instead of a valid entry number
or hitting the (ENTER) key causes operations to return to the Main Menu. Follow the prompts. If you attempt
to undelete an entry that has not been deleted, the screen will let you know, and prompt the next step.
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OPTION 6. CHANGE PARAMETERS OF AN ENTRY

Entry of a 6 from the Main Menu of GSMAP enables change of Code, Parameter 1, and Parameter 2,
for a single entry or globally for all entries belonging to a single code. Such changes might be needed to
modify the size of lettering, plotting characteristics, character of lines, or to correct errors made during
digitizing. The global option permits changing CODE, P1, or P2 for all entries in the data base with a
particular code. Entries are prompted from the screen. The first prompt:

Global Change ?(y/N/q)?

Entry of Y allows you to make changes to all entries with a specified code in the data base. You can
change the CODE, P1, or P2, or all three one-at-a-time. The default to this prompt is N. Entry of Y
causes the following prompt to appear:
CODE TO BE CHANGED:?

Entry of the number of the code brings another prompt:
CHANGE CODE (CODE), P1(P1), P2(P2)?

Example:
entry of CODE brings a prompt for entry of the code to be changed. The prompt:
NEW CODE:?

Requests entry of the new code. After entry of the new code, the system returns to the initial prompt:
Global Change ?(y/N/q)?

Entry of N or hitting the (ENTER) key will start a series of prompts: enter the information requested.
ENTRY# TO BE CHANGED (0) TO QUIT:

This prompt calls for the number of the single entry to be changed. On-screen information will be
supplied showing the “old" code and parameters 1 and 2 for the entry, and will request the desired "new"
parameters - For example:

OLD PARAMETERS= 100
ENTER NEW VALUES, (CODE,P1,P2):

Entry of the desired code, the value of parameter 1, and the value of parameter 2 (separated by
commas) causes the requested changes in the database, and a return to the prompt:
ENTRY# TO BE CHANGED (0) TO QUIT:

At this prompt entry of a 0 causes return to the prompt:
Global Change ?(y/N/q)?

Entry of a Q returns execution of the program to the Main Menu. .
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OPTION 7. LIST CONTENTS OF DATA BASE

Entry of 7 from the Main Menu will provide a listing of information for entries in the data base, either
on the screen, or on the printer, as specified. If the option for screen display is chosen, the display will pause
after display of 20 entries. During the pauses, the prompt "HIT ANY KEY TO CONTINUE, Q TO QUIT"is
displayed. Hitting the Q key during one of the pauses will cause return to the Main Menu. The F9 key can be
used to return to the main menu during the scrolling of the screen display. Entry numbers and the word
DELETED will be shown for deleted entries. A screen prompt begins the listing process:

PRINT ON SCREEN OR PRINTER (S/p):

Entry of S (screen) or P (printer) as desired (the default is S) is followed by message on the last line of
the screen:
FUNCTION KEY 9 TO PAUSE, Q TO QUIT, RETURN TO CONTINUE

Information supplied in the listing includes:

Data base name, title, date, number of entries, and coordinates of the corners of the data base.
The next prompt requests entry of the code for data desired:

ENTER LINE CODE(-1 FOR ALL, 0 TO QUIT)

Entry of the desired code or -1 to see all entries) will provide a listing, like the following, on the screen
or printed, as previously specified. This prompt will be repeated to permit listing of data for all codes desired.

DRAW =~ (01-08-1992 07:46:55)

EXERCISE NO. ENTRIES= 60
uL -0.000 4.325 ---- R 6.852 4.357
LL 0.000 0.000 ---- LR 6.888 0.016
ENTRY CODE  P1 P2 NO.PTS
X/Y  FIRST PT X/Y  LAST POINT
36 201 345 3 1
.7401185631 1.553923249 .7401185631 1.553923249

NO. OF ENTRIES OF THIS TYPE = 1

The code-by-code listing provides:

Entry number, P 1, P2, latitude and longitude or X and Y coordinates of the first
and last points of each entry, and the number of points in the entry, and after the last entry in the data base of
code requested, the number of entries of the code specified.

If you wish to find ont the codes of deleted entries, request a listing specifying each code in turn. All
entries of the code will be will be listed (deleted entries will be so labeled).

Entry of 0 instead of a code returns operations to the Main Menu.
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OPTION 8. PLOT DATA BASE ON SCREEN/PLOTTER/DISK

Entry of 8 from the Main Menu starts the plotting sequence. Plots can be drawn on the screen, on a
plotter, or written to a disk using the Hewlett Packard Graphics Language (HPGL). Projection parameter files
for geodetic data bases and plot control files should be ready before starting GSMAP. 1t is good practice to
make sure that the plotter is ready and loaded with paper and pens before entering the plot sequence. The
prompts for plotting are very simple. The interactive plotting sequence of previous versions of GSMAP is not
offered in the current version because of the need for plot control files to improve graphics during digitizing, as
well as to make plots on the screen and on the plotter.

If a geodetic data base is being plotted, the first prompt requests the name of the projection parameter
file (see p.93 for examples of these files). Files with the extension .PRJ in the active area will be listed on the
screen. This prompt will be skipped if Cartesian coordinates are being used.

ENTER FILENAME OF PROJECTION PARAMETERS(DATABASE.PRJ)?

Enter the full name of the Projection parameter file that you wish to use or hit the ENTER key to use
the default file with name shown in the prompt between parenthesis marks. The next prompt is:
SCREEN,PLOTTER,DISK? (8,p,d,pr):

The response specifies a plot on the screen S, on the plotter P, or a disk file D, or on a plotter
registered to a pre-marked sheet in the plotter PR. The default is S (plot to the screen). Enter your choice.
The screen will then display a list of files in the active area with the extension PLT, and the prompt:
ENTER PLOT CONTROL FILENAME (DATABASE.PLT): ?

Enter the name of the plot control file; the default has the name of the data base and the extension
PLT unless a different plot control file has been specified during the current session. Enter the complete name
of the file, including extension. The plot control file will be shown briefly on the screen. The error checking
functions of GSMAP will make sure that codes are valid (1-799), that pens numbered 1-15 are specified, and
that the format of the file matches the expectations of the program. If there is an error, the rapid scrolling of
the plot control file down the screen will stop and an error message will help locate the problem. Usually the
error will be located within the last two lines of the file shown on the screen. If all is well, the screen will
change, show the size of the map and ask if you wish to continue.
MAP SIZE(X,Y)= 7.00 14.00
DO YOU WANT TO CONTINUE?(Y,N):

Enter Y if all is well, N if you wish to return to the main Menu; the default is Y. If you enter Y the next
prompt will ask:
DO YOU WANT TO DRAW CORNER BRACES?(y/N):

If you want the plot corners drawn, enter Y, the default is N. After this response has been entered the
next prompt will ask:
DO YOU WANT INTERNAL TICK MARKS?(y/N:

If you respond Y the next prompt will ask for the spacing of the tick marks. If a Cartesian data base the prompt
will be:
ENTER DELTA (INCHES):

A similar prompt for a geodetic data base will require entry in degrees,minutes and seconds. After this

response, or if you respond N, if you are plotting to the screen, the program will operate and display the data
called for.

If P was entered to the prompt SCREEN,PLOTTER,DISK? (S,p,d,pr):
to select the plotter the next
prompt will be:
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HIT ANY KEY WHEN READY

If D was entered to the prompt
SCREEN,PLOTTER,DISK? (S,p,d,pr):

A series of prompts requesting information about the disk file to be used and scaling points for the plot
will be displayed.
ENTER DISK FILENAME:

Enter the complete file name with extension for the file to be used to store the HPGL commands: The
next prompt asks for entry of the values for the scaling points.

ENTER scaling points, P1X,P1Y,P2X P2Y:

Scaling points P1 and P2 are discussed in the documentation for each plotter. The values of scaling
points depend on the kind of plotter and on the size of the he plot media; there are no default values.

Values for scaling points are provided, see p. **.

For example
Scaling points For the HP 7550A plotter, A size paper 8 1/2"x 1%,
Pix,Ply p2x,P2y
80,320 10080, 7520

If the plot is rotated swap values for P1x with P1ly and P2x with P2Y, e.g.
320,80 7520, 10080

Enter the values required, e.g. 80,320,10080,7520 (values for 8 1/2"x11" paper with the HP 7550A
plotter. Entry of these values brings the prompt:
HIT ANY KEY WHEN READY

Hit any key to proceed. After completion of the plot, a prompt will provide opportunity to plot the
corners specified in the plot control file.
DO YOU WANT TO DRAW CORNER BRACES?(y/)N):

Answer Y or N, the default is N. The next prompt will be:
DO YOU WANT INTERNAL TICK MARKS?(y/N):

Answer Y or N, the default is N. If you specify Y a prompt will call for the spacing desired.
In Cartesian coordinates the prompt will be;: ENTER DELTA (INCHES):

If the data base uses geodetic coordinates the prompt will be: ENTER DELTA (DD,MM,SS)
Enter the spacing desired e.g. 1 for a one inch spacing of tick marks in Cartesian coordinates, or e.g.
0,30,0 for a 0 degree, 30 minute, 0 second spacing in geodetic coordinates. After entry of the spacing, tick
marks will be drawn. The plot sequence is over. Hit any key to return to the Main Menu.
Plot Register PR
PR must be entered in response to the prompt SCREEN,PLOTTER,DISK? (S,P,D,PR): if you want to

register a plot to specific locations of data base corners already marked on a pre-loaded sheet in the plotter.
To do this precisely a digitizing sight is required. For approximate registration, a pen can be substituted. .
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Prompts will be displayed as for the plotter P option above.
Prompts will call for responses about corner brackets and grid points. Respond as appropriate. HPGL
data will be written to a file so that it can be scaled for plotting after indexing to the hard copy.

The next prompt will call for insertion of the digitizing sight into the
plotter’s pen holder in position #1.

INSERT DIGITIZING SIGHT IN PEN POSITION 1
HIT ENTER KEY ON KEYBOARD WHEN READY

After the digitizing sight loaded into position#1 of the carousel hit the enter key. A message will be
added to the screen:

HIT PEN UP KEY ON PLOTTER TO LOAD DIGITIZING SIGHT.

MOVE SIGHT TO APPROXIMATE POSITION OF NW CORNER USING PLOTTER CONTROLS.
HIT PEN DOWN, MOVE TO EXACT POSITION OF NW CORNER, DIGITIZE BY HITTING ENTER
KEY ON PLOTTER

HIT ENTER ON KEYBOARD TO CONTINUE

move the digitizing using controls on the plotter to the NW corner (Upper Left if Cartesian
coordinates), using plotter controls. When the sight is very near the NW corner hit the PEN DOWN KEY on
the plotter, move it to the exact position of the corner, hit the ENTER key on the PLOTTER. This
indexes =digitizes the NW corner. Next, hit the ENTER KEY on the KEYBOARD of the computer to proceed.

Prompts will next call for indexing the SW and SE corners in turn. Follow the prompts as described
above for indexing = digitizing the each corner in turn.

DIGITIZE SW CORNER
HIT ENTER ON KEYBOARD TO CONTINUE

DIGITIZE SE CORNER
HIT ENTER ON KEYBOARD TO CONTINUE

REMOVE DIGITIZING SIGHT AND REPLACE WITH PEN
HIT ANY KEY TO CONTINUE

Remove the digitizing sight and replace it with the pen that belongs in the pen #1 position in the
carousel.

The plotter will operate, produce the plot in the position indexed on the sheet. When finished
operation will return to the Main Menu.

The PR option makes use of an HPGL file, one created on the active drive, then used for plotting, then
deleted. For this reason, make sure that the active drive has space available. For example, the HPGL file for

Plate 1 and another for a completely patterned 15’ quadrangle exceed a Megabyte in size. A fast drive is very
desirable.

The PR option will modify the scales specified in the plot control file so that the plot will match the
indexed copy. The sizes of all elements including the 200-299 codes will change. Modify the scales indicated in
the plot control file appropriately. These scale changes hold true for plots from geodetic data bases using the
PR option as well as for Cartesian data bases.
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GSMAP Plot Control Files

GSMAP plot control files are used for plotting to the screen, to a disk, and to the plotter, and for digi-
tizing so that text and symbology can be shown on the screen. Up to 500 codes may be referenced in one plot
control file. The same plot control files are also used by the GSMEDIT program, GSMPBLD, and GSMPBS .
These files select corners, provide plotter parameters, select entries for plotting, and control all graphical as-
pects of plotting. These plot control files can be written using any text edit program that produces an ASCII file
without embedded characters (used as control characters for printing by many programs). Almost all of the
standard word processing programs can produce or export such a file. Some of the terms used for entries are
discussed below.

Offsets

Offsets XOFF and YOFF are used to move the entire plot to a new place on the plot media. The
desired X offset and Y offset are entered in decimal inches to position the illustration. The X and Y offsets are
measured in inches from the lower left corner, Y vertical, X horizontal, and increasing from this corner. The
offsets, XOFF, YOFF, are separated by a comma when entered.

Draft mode

In Draft Mode GSMAP, the entry number will be plotted to the left of the first digitized point for each
entry and a small circle is drawn around the first and last points of each line. If Draft Mode is not specified,
entry numbers and circles will not be plotted, in effect constituting the publication mode.

Rotation

Rotation is a plotter feature calling for a 90 degree rotation of a plot on the plotter media. Check the
plotter manual for rotation instructions. In most cases if the X dimension of the plot exceeds the Y, rotation
should not be specified.

Speed and force

-Speed and force are plotter characteristics. Pen speed is specified in cm/sec, force by integers 1to 8
that set the downward force. Optimum speed and force depend on pen type and plot media. Examples of
settings and default settings provided by Hewlett-Packard (in parentheses) for one type of pen are given here.
The quality of final plots generally is improved by slowing the pen speed.

Force values = grams
PEN TYPE SPEED cm/sec FORCE values | 1=10g
Fiber 25 (50) 1¢2) | 2=18g,3=26g
Width and height

The width and height of the characters which will be used as the labels of entry numbers in draft mode
is specified in inches in the CONFIG9.PLT file (0.04,.06 are good values to use); values of .03,0.045 produce
characters of about the smallest legible size. Width and height values are required in the fourth line of the plot
control file for codes 100-199.

Plot corners

Plot corners other than the data base corners for Cartesian data bases can be set by entering a N as the
first line of the plot file, and specifying the X and Y coordinates of the plot window in the next four lines of the
plot file. The format of these lines is X,Y; the values are the X and Y values for the desired plot corners using
the coordinate system of the data base. If a map has been digitized in coordinates other than inches, remember
to set scales accordingly or plots may not have the sizes expected.

Plot corners other than the data base corners for geodetic data bases can be set by entering a N as the
first line of the plot file, and specifying the latitude and longitude coordinates of the plot window in the next
four lines of the plot file. The format of these lines is latitude in degrees,minutes,seconds,Compass direction,
longitude in degrees,minutes, seconds, Compass direction, see example on p. 29.
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Example of Cartesian plot control file

Comments to the right outside the box are annotations, not a part of the file.

Entry in Plot Control File Comments
Y Use data base corners as plot corners
1.1 X,Y scales
1,2 X,Y offsets
N Draft mode=N
Y Rotate=Y
12, Speed=12, Force=2
1,1,0,0, "SOLID LINE CONTACTS use 00 pen" |Code=1,Pen=1,Line type=0,0,=No decoration
4,5,0,0, "SOLID LINE FAULTS use 1 pen® Code=4,Pen=5,Line type=0,0,=No decoration
400,1,0,0, "Igneous rocks, solid fill" Code=400,Pen=1,Line type=0,0,
1,0.01,0,1,0 Fill type=1,spacing=.01",Angle=0,Alt pen=1,Alt LT=0
401,2,0,0, "Alteration" Code=401,Pen=2,Line type=0,0,
1,.06,45,2,0 Fill type=1,spacing=0.06",angle=45, Alt pen=2,Alt LT=0
555,1,0,0, “ROCK UNIT LABELS" Code=555,Pen=1,Rotate letters=0, Rotate words=0
FILENAME.TXT,0 File with rock unit labels, Font#=0
1,1,1,0, "dotted line contacts" Lines
201,2,0, "DIP & STRIKE SYMBOLS" Code=201,Pen=2,Line type=0,0,
101,3,0,0, “SYMBOLS with POSTING" CODE=101,Pen=3,,Line type=0,0,
DRAW.DAT, 2 File containing data for 101 Code, Font#=2
0.04,0.06 Width=0.04", Height =0.06" of posted characters
300,2,0,0, "syMmBOLS" Code=300,Pen=2,Line type=0, Rotate=0
N . Randomize=N
701,1,0,0, "Map title" Code=701,Pen=1,Line type=1,0,
DRAW.TXT,3 File containing text for 701 Code,Font#=3
0,0,0,0, End of the plot file
1H8

Example of a geodetic plot control file

If you wish to use the corners of the data base as plot corners, enter Y in the first line of the plot file
and omit the next four lines specifying plot corners.

Entry in plot control File Comments
N Plot corners are specified below.
39,0,0,N,106,0,0,W Lat/Lon NW corner
38,0,0,N,106,0,0,W Lat/Lon SW corner
38,0,0,N,104,0,0,W Lat/Lon SE corner
39,0,0,104,0,0,W Lat/Lon NE corner
500000,500000 X,Y scales
0,0 X offset=0, Y offset=0 (inches)
N Draft mode=N
Y Rotate=Y
25,1 Speed 25, Force 1
1,1,0,0, “CONTACTS" Code=1,Pen=1,Line type=0,0,=No decoration
4,5,0,0, “FAULTS" Code=4,Pen=5,Line type=0,0,=No decoration
400,1,0,0, "IGNEOUS ROCKS STIPPLEROUTLINE"|Code=400,Pen=1,Line type=0,0,
4,0.001,0,3,1 Fill=type 4,space 0.001",Angle=0,Alt pen=#3,Fill LT=1
401,2,0,0, "ROCK ALTERATION FILLROUTLINE" [Code=401,Pen=2,Line type=0,0,
4,0.05,45,2,0 Fill type=1,space 0.05",Angle=45, Alt pen=1" Fill LT=0
555,1,0,0, "rock unit labels" Code=555,Pen=1,Letter slant=0,Word slant=0
FILENAME.RU,O0 FILENAME.RU contains text, Font#=0
501,1,0,0, "NAMES OF MINES" Code=501,Pen=1,Letter slant=0,Word slant=0
FILENAME.TXT,2 FILENAME.TXT contains text, Font#=2
6,1,1,0, “CONCEALED CONTACTS™ Code=6,Pen=1,Line type=1,0=No decoration
300,2,0,0, "SYMBOLS" Code=300,Pen=2,Line type=0,Rotate=0
N N Don't randomize orientation
6,0,0,0, End of the plot file

Notes at the end of the plot file following the 0,0,0,0, end of file line should be used to explain the
contents, e.g.
PLOT FILE, 1:50,000 SCALE FOR DATA BASE=FILENAME
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Example of a geodetic plot control file, asterisks used to prevent plotting of selected codes

If you wish to use the corners of the data base as plot corners, enter Y in the first line of the plot file
and omit the next four lines specifying plot corners.

Entry in plot control File Comments
N Plot corners are specified below.
39,0,0,N,106,0,0,W Lat/Lon NW corner
38,0,0,N,106,0,0,W Lat/Lon SW corner
38,0,0,N,104,0,0,W Lat/Lon SE corner
39,0,0,104,0,0,w Lat/Lon NE corner
500000,500000 X,Y scales
0,0 X offset=0, Y offset=0 (inches)
N Draft mode=N
Y Rotate=Y
25,1 Speed 25, Force 1
1,1,0,0, "CONTACTS" Code=1,Pen=1,Line type=0,0,=No decoration
*,,5,0,0, “FAULTS" Do Not Plot Code=4
*400,1,0,0,"IGNEOUS ROCKS STIPPLE&OUTLINE"|Do not plot Code=400
*4,0.001,0,3,1
401,2,0,0, "ROCK ALTERATION FILLROUTLINE" |Code=401,Pen=2,Line type=0,0,
4,0,05,45,2,0
*555,1,0,0, "rock unit labels" Do not plot Code=555
*FILENAME.RU,O
501,1,0,0, “NAMES OF MINES" Code=501,Pen=1,Letter slant=0,Word slant=0
FILENAME.TXT,2 FILENAME.TXT contains text, Font#s=2
6,1,1,0, "CONCEALED CONTACTS" Code=6,Pen=1,Line type=1,0=No decoration
300,2,0,0, "SYMBOLS" Code=300,Pen=2,Line type=0,Rotate=0
N N Don't randomize orientation
0,0,0,0, End of the plot file

Asterisks have been used in column one of the plot file above so that the selected codes will not

plot (GSMAP and GSMEDIT. All lines pertaining to each code must be labelled, not just those beginning with
a code.

OPTION 9. ISSUE DOS COMMANDS AND STAY IN GSMAP

Option 9 allows you to stay in a working session using GSMAP without affecting registration of hard
copy to the digitizer table, yet co(% files to the working arqai]opcrate a word processing program to revise a plot
control file, or perform other DOS functions (programs without great demands on core memory).

The prompt is:
EN IDER OS COMMAND FOLLOWED BY A RETURN (RETURN ONLY TO EXIT)?

Type the DOS command, then hit the ENTER key. Hit the space bar as requested, the ENTER key to
return to the Main Menu.

DOS commands such as COPY, DIR, DEL, TYPE will function as expected.

The DOS command PRINT will send the file to a
a part of the core memory of the computer. Subsequent G \
base) may fail, providing the error message "Out of memory in line 0 of module ..... Hit ang key to return to
system". “The printer will print a cofpy of the requested file after operation returns to DOS (after you leave

SMAP). If you want a printout of a short file such as a plot control file, TYPE the file (to the screen), then
print the screen using the Shift PrtSc keys.

grint buffer, not to the printer; this uses_
MAP ogcranons options (such as plotting a data

Version 9 releases enough memory that small word processing programs can be used.
OPTION 10. EXIT TO DOS

Entry of a 10 from the Main Menu will end the session in GSMAP and return operation of the system to the
DOS prompt.

25



REFERENCE SECTION
LINE TYPES

Line types (patterns) are defined by the GSMAP program Version 9. Definitions of patterns are con-
tained in the ASCII file CONFIG9.PLT and can be modified by the user. Line types are specified by number,
0-17, 98, and 99. Lines can be decorated with any of the symbols in the symbol set evenly spaced along the line
or only at digitized points. Symbols have been used to decorate some of the lines below. Line type 9is a
phantom trace (no line is drawn), that can be decorated with symbols, as shown below using symbol 116, spac-
ing 0.15 to generate a shear pattern. Line type 98 generates two lines, one on each side of the digitized line; the
two parallel lines are useful when representing highways. The distance from the digitized trace (no line plotted)
to the lines on each side of it is specified when plotting (the example drawn here uses a splined line). If a nega-
tive spacing is specified for a decorated line, symbols are drawn at digitized points (don’t use a splined line).

Line types SYSTEM 9
[o]

N 7 1 -
2 e 8 e - T4
S ————— e — 9 15

4 e ——————— 10 e 16

S 1 e e ———— 17 e —————— e -
B e e e 12 —————— e —— o

Symbol numbers, decorated lines
101 ' +

Line type 99, symbol 116 102 v~y v~ —y Y

v VvV VvV vV VvV vV VYV
111

122

VYTV TV TV TY TV Y

Line type 98 150 .-

110 T T T T T T T

108 -

106 T 11 1 Tr 11 11 11 711
Symbol 122 size=50 Symbo!l 122 size=100
----------- T Yy v v v vy vy Yy T Y vy vy vy vyYVYVYYY-

Figure 2. Standard line types and examples of decorated lines with symbol numbers.
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STANDARD SYMBOLS

}m 202 + 221 + 222 . 208
70
T 200 I 203 I 204 ,l< 205 L 208 t 207
10 70
l, 201 j [ 209 1 l 210 [ 211 I 212 };o 213
+ 214 },w 215 + 216 A 217 AL q"” 2189
Lo 220 I 223 224 Jf 225 227 228
o . c >
0 10 10
229 + 230 },0 233 L,a 234 ? 235 $ 236
70 10 70
? 237 ? 238 ); A 240 A 241 ? 242
239
|> 243 E,D 244 cEm 245 I, 246 + 247 ’> 248
c{;m 249 + 250 F” 251 %,0 252 H_ 10 253 H 254
70
? 255 I 256 T 257 T 258 ?,,, 259 },0 260
10 70
[ 261 I 262 % 263 I 264 * 265 & 266
70 10
0 T 268 ‘[ 269 Lm 270 Jf 271
? 267
> 109 > 110 _ 104 - 106
- 101 > 108 - 114 B 111 2 116 p) 117
- 102 122 3y 231 y 150
o o o 3 n ¢ VA A ¢
o 7 ¢ 8 + @ X 10 ~ 1 X 12
s 13 4 ¢ & 15 % 16 U 17 D 8
| 19 QO 20 ® 21 3 22 O 23 * 24
A 25 A 26 m 2 o 2 w29 30
m 31 @ 32 g 33 o34 4 35 X 36
K37 X 38 X 39 40 ®» 4 Q 42
G 43 © 4 £ 45 © 46 @ 47 48
- % o 51 A 52 % 53 © 5¢ + 55
@ 56 57 58 @ 59 ® so0 ©®

@) ©)
@ 62 3::}74 {}75 @76 &77 *-78

Figure 3. Standard symbols defined in the file CONFIG9.SYM drawn at a size of 100, 0 degree rotation.
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FONTS

Version 9.0 provides six fonts. The keyboard characters are shown below. Characters in the extended
character set (ASCII 129-255 for fonts #0, #1 and #2 are shown on the next page. Font #0 includes the spe-
cial geologic characters as used in previous versions of GSMAP. Font #0 is the default font used if a font is
specified that is not present in the default area. All fonts (including special characters) can be used with code
groups 100-199, 500-599, and 700-799.

ABCDEFGHI JKLMNOPQRSTUVWXYZ

Font # 0 abcdefghijkimnopgrstuvwxyz

1234567890=[]"", .€/

P RESZAP* () _+ "

~|<>?

ABCDEFGH 1 JKLMNOPQRSTUVWXYZ
Font # 1 .

abcdefghijkimnopgrstuvwxyz

1234567890=[]" ", .\/

l@F$%r&* ()33

~| <>

ABCDEFGHI JKLMNOPQRSTUVWXYZ
Font # 2 abcdefghijklmnopqrstuvwxyz

1234567890=[]" ", .\/

1@#$% & () _+1§1}

~|<>?;

ABCDEFGHIJKLMNOPQRSTUVWXYZ
Font#3 abcdefghi jklmnopgrstuvwxyz

1234567890=[]"*,.\/

1@#8%r&* () _+5%:

~| <>

ABCLHETHHS JHLTNOPLRETUVWIY 2

a,ﬂ'odz;?,ﬂ,z}/; [’} ﬂmnop?w& twuww%%
Font # 4 1234567890=[]"", .\/

'@#RTr&* () _+3}:

~|<>2"

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijklmnopgrstuvwzyz
Font # 5 1284567890=[]"", .\/

@S &* () _+§ %

~|<>2"

Figure 4. Examples of keyboard characters in fonts supplied with Version 9.0, from top to bottom, #0=Gothic
augmented with the special geologic characters, #1=Gothic, #2=Roman Duplex, #3=Roman Triplex,
#4=Script simplex, #5=Roman Duplex Italic.
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Extended character set Extended character eet Extended character set Extended characters

Font #0 Font #1 Font #2 Font #22
ASC! 1 # Character plotted ASCIi# Character plotted ASCII# Character plotted ASCII# Characters
128 ¢ 128 A 128 ( 128 A
128 0 490 , 129 B 190 o 120 ) 490 , 120 B 190 «
130 é 491 . 130 T 4191 & 130 4 497 130 B 3191 p
131 3@ 492 , 131 A 4192 B 131 B 192 , 131 T 192 »
132 & 493 , 132 E 193 132 € 193 , 132 O 193 «
133 & 194 R 133 Z 194 133 D 194 133 E j1gq4 -
134 & 495 , 134 H 495 134 Z 195 , 134 X 495 =
135 ¢ 196 135 © 196 135 F 198 135 3 498
136 & 497 , 136 | 4g7 138 ¢ 197 , 136 H 497
137 & 498 , 137 K 198 137 H 1pg 137 A 498
138 & 4gg . 138 A 199 138 I 1gg , 138 K 199
139 T 200 138 M 200 (¢ 139 J gzpp0 138 JI 290
140 T 9pq 140 N 901 ) 140 X 301 140 M 204
131 E 202 2 141 = 9p2 | 141 L 202 141 H 202
142 A 203 142 0 9p3 1 142 M 203 142 0 203
143 A 204 143 N 204 - 143 N 204 143 T 3204
144 £ 205 * 144 P 905 + 144 0 205 144 P 205
145 @ 206 ¢ 145 I 9206 4 145 P 208 ¢ 145 C 208
146 £ 907 146 T 9207 = 148 Q@ 207 148 T 209
147 S o908 147 T 208 x 147 R 208 147 Y 208
148 8 909 148 ¢ 9209 . 148 S g0 148 @ 509
149 & 219 p 148 X 210 = 149 T 210 p 149 X 249
150 T 211 3 150 ¥ 211 = 150 U 211 % 150 I 214
151 .0 292 ¢ 151 Q0 9492 151 V 212 ¢ 151 94 342
152 Y 213 - 152 a 213 = 152 ¥ 213 - 152 I 333
153 0 944 o 153 8 214 < 183 X 244 v 153 mM 214
15¢ 0 9oy5 p 154 ¥ 915 ¢ 15¢ Y 215 p 154 & 25
155 ¢ 216 n 155 6 216 2 185 Z 218 n 155 6 218
156 £ 9217 w 156 ¢ 217 « 156 a 217 ® 156 B3 317
187 ¥ 218 ¢ 157 ¢ 218 o 157 b 218 G 157 r 218
158 B 219 158 7 219 = 158 ¢ 3219 158 o 219
159 f 220 B 158 4 290 p 159 d 220 p 169 e 3229
160 & 229 p 160 ¢ 221 p 160 e 221 p 160 = 229
161 7 292 p 161 & 222 g 161 f 222 g 181 s 222
162 6 92923 162 A 2923 162 g 223 162 = 223
163 & 224 aq 163 £ 224 « 183 h 224 « 163 % 224 o
164 § 225 8 164 v 225 ¢ 164 i 225 g 164 x 225 g
165 N 226 T 185 ¢ 226 T 165 Jj 226 r 185 iz 228 T
166+ 227 ¢ 166 o 227 g 166 k 227 g 166 u 227 g
167 * 228 1 167 m 228 ¢ 187 1 228 I 167 = 228 I
168 ¢ 229 o 168 p 229 ¢ 168 m 229 o 168 o 229 o
169 230 u 169 o 939 w 188 n 239 “ 169 m 239 b
170 231 T 170 T 231 r 170 o 231 7 170 p 231 1
171 % 232 1717 v 232 171 p 232 171 ¢ 232
172 % 233 o 172 ¢ 233 o 172 ¢ 233 o 172 v 233 @
173 i 234 q 173 x 234 0@ 173 r 234 173 v 234 0
174 < 235 ¢ 174 ¥ 235 ¢ 174 s 235 ¢ 174 & 235 &
175 » 236 o 175 0 236 175 t 238 w 175 X 2368 o
176 237 ¢ 176 P 9237 ® 176 u 237 P 176 n©m 237 ?
177 238 ¢ 177 % 238 ¢ 177 v 238 ¢ 177 = 238
178 X' 239 n 178 € 239 n 178 w 239 n 178 m 239 n
179 X' 240 = 179 ° 240 = 179 = 240 = 179 m 240 =
180 X' 941 4 180 " 41 4 180 vy 241 180 B 241 3
181 Y 247 2 181 P o4 2 181 2z 242 2 181 H 242 2
182 Y 943 g 182 B 943 ¢ 243 £ 182 b 243 ¢
183 Y 244 o 183 W 244 o 244 7 183 D 244 o
184 G 245 184 G 945 245 164 10 245
165 R 246 =+ 185 R 946 <+ 248 + 165 & 248
186 R 247 = 186 R 247 = 247 = 186 3 249
187 R 248 - 187 R 248 - 248 * 187 m 248 -
188 M 245 o 188 M 243 o 249 O 188 3 249
188 A 250 & 189 R 250 | 250 & 189 » 250
251 A 251 A 251 A 251
252 1 252 19 2562 1 252 1
253 253 263 * 253 *
254 . 254 . 254 . 254 .

Figure 5. Characters in the extended character sets of fonts #0, #1, #2, and #22.
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SYSTEMATIC DESCRIPTIONS OF CODE GROUPS

Nine code groups are used, each with specific functions. Use of these code groups is summarized
below and discussed in more detail on subsequent pages. Codes are assigned during digitizing based on
functional requirements for plotting.

Code Group:

1-99 :
Lines and lines decorated with symbols. Digitized points will be connected with straight line segments
when plotted.

100-199

Symbols and posting of data associated with the symbol locality from row/column ASCII files. The
first point defines the location of the symbol, an optional second point provides an alternate position for posting
numbers or alphanumeric characters (new to GSMAP 8.0).

200-299
Individually rotatable symbols such as strike and dip symbols. Each code is used for a specific symbol
rotated according to the number entered as P1. These symbols are drawn at a size of 100 rasters.

300-399
User defined codes for symbols. Codes are selected by the user, the number of the symbol is entered
as P1, the size of the symbol in units of 1/1000 inch is entered as P2.

400-499
Polygons. Closed figures that can be patterned when plotted.

500-599
Alphanumeric characters drawn from ASCII files. Used for multi-line entries, entries with leaders (the
first point digitized determines the location of text; subsequent pairs of points define leaders).

600-699
Splined lines. Lines will be smoothed during plotting by a curve-fitting algorithm that honors all
digitized points.

700-799

Alphanumeric characters drawn from ASCII files. Only single-line entries. No leaders. One-point
digitizing locates text just as for the 500-599 codes. Two-point digitizing sets location and slope of text. 3-5-
point digitizing defines a line; characters in entry are evenly spaced along this line. Digitizing of 6 or more
points defines a line; characters are evenly spaced along a splined line defined by these points.

800-899

Polygons. Closed figures that can be patterned when plotted. The functions of this code group are
exactly the same as those of the 400-499 codes. These codes were added to Version 8.0 so that a total of 200
different polygon codes would be available.
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LINES AND DECORATED LINES - CODES 1-99

Codes 1-99 are assigned by the user to various kinds of lines. All lines are digitized as if solid.
Patterns, line weights, and/or decorations are specified for entries of each code when plotting. Enough
different codes should be used to accommodate needed patterns, line weights, and decorations and
combinations of pattern, weight, and decoration. Use of some regular convention for codes for common kinds
of lines will aid digitizing and plotting. One convention easily remembered is to use codes 1, 2, and 3 for fine
solid, dashed, and dotted lines (contacts), 4, 5, and 6 for heavy solid, dashed, and dotted lines (faults). We
suggest reserving codes 1-15 for geologic lines. Code special lines such as area outlines, using higher numbers.
If thrust faults and other lines with asymmetric decorations are always digitized so that the "teeth” are on one
side in the direction of digitizing, a single code is needed, rather than two. We recommend keeping all
decorations on the right side of the line in the direction of digitizing (the right-hand rule).

Digitizing

Three entries from the digitizer keyboard are required:

1. CODE: user defined on the basis of the kind of line desired.

2. P1=0, Enter A.

3. P2=0, Enter A. If the line is to be decorated, enter the size of the symbol to be used to decorate the
line. If 0is specified, a default size of 100 will be used for the decorating symbol.

After entry of CODE, P1, and P2, if the system uses the multi-button cursor, digitize the line
using the 0 key to digitize points up to the last or next to last point. The 1 key is used to end the line at the last
point digitized. The 2 key is used to digitize the next to last point and then add the first point of the entry as the
last point of the entry. This closes the line, thus defining the border of a closed polygon.

A single line (entry) can contain as many as 5000 points. Experience will assist in answering the
question "how many points are needed?" The factors to consider will include the curvature of the line, the kind
of line (dotted lines require fewer points than solid lines), and the scale of the plot relative to the scale of the
digitizing. The plotter connects the digitized points with straight line segments. Start and end lines at natural
points such as branches or intersections, just as a draftsman would. These minimize plot defects caused by pen
starts and stops.
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Plotting

Plot files for codes 1-99 generally require one line consisting of four entries separated by commas.
Plots of decorated lines also require a second set of two entries to specify the spacing desired for the decorating
symbols and the pen to be used for the decorations (alternate pen). Each set is specified on one line of a plot
control file.

The first set provides:
CODE, PEN NUMBER, LINE TYPE, 0 (or the symbol numbcr for decorated lines), e.g. 12,5,0,0,.

Entry 1: the code specified (1-99) as defined by the user and specified for each entry during digitizing, then a
comma (,), e.g. 13,

Entry 2: the pen number, a number from 1-6 or 1-8 depending on the number of pens in the plotter’s carousel,
then a comma (,), e.g. 5,. Pen numbers 1-15 can be used when plotting to the screen to make use of all of the
colors provided by EGA and VGA color graphics systems. Be careful to restrict pen numbers to those actually
in the carousel when using the plotter.

Entry 3: the line type, a number 0-18, 98, or 99, then a comma (,), e.g. 0,. Figure 2 provides for sample plots of
the standard line types.

Entry 4: 0 for all lines without decorations; for thrust faults and other "decorated" lines the appropriate symbol
number should be used. The number must also be followed by a comma (,) e.g. 0,, Comments enclosed
between quotation marks are essential parts of the file to record the use of different codes. A carriage return is
required at the end of this entry.

The second set provides specifications for decorated lines; it’s not used for undecorated lines:
SPACING BETWEEN SYMBOLS, ALTERNATE PEN NUMBER, e.g. 0.153.
Entry 1: The spacing in inches is followed by a comma.
Entry 2. Alternate pen. The number of the pen that will be used to draw the symbol used to decorate lines
codes 0-12. Entry 2 is not used for line type 98 (parallel lines).

These two entries constitute the second set. The first symbol will be plotted at a distance of 1/2 the
spacing distance, subsequent symbols at spacings along the line equal to the spacing interval. The symbol on
a decorated line will be rotated during plotting to preserve a constant angular relationship between the
symbol and the line. If LINE TYPE 99 is specified no line will be plotted , but this phantom trace can be
decorated. Any symbol can be selected and spaced at specified intervals (SPACING) along this phantom trace.
If line type 98 is selected no line will be plotted at the digitized position but parallel lines will be plotted on both
sides of the digitized trace at the spacing distance specified (the width between the lines will be twice the
spacing distance specified).

To decorate a line with symbols at digitized points, specify a negative spacing value (any value) and the
alternate pen to be used for plotting symbols as set two for the entry (the second line for the entry in the plot
file). The size of the symbol will be the numeric value set as P2 in the data base. The size of the symbol
will be 100 if the value for P2 is 0 or 100. If you wish a symbol of different size, change the value of
P2 in the data base to the size desired.
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SYMBOLS AND POSTING OF TABULAR DATA - CODES 100-199

Codes 100-199 are used to plot symbols and post associated tabular data drawn from ASCII row-
column files near the symbol. Data files must be formatted as in the following example:

Locality number, value 1, value 2, value 3, etc. A table might look like the sample below. This file
contains a locality number column and four data columns (for four records). This example is from a
geochemical study; the data columns represent values in ppm for Cu, Mo, Pb, and Zn. Every column must
contain a value for each row. If data is missing for a column, put in a comma, or " " (double quote blank
double quote). The computer must find an entry for each column in every row. Be careful to observe the
format for the data table, especially checking to see that the commas separating the columns are in place. Don’t
use characters such as commas and semicolons within the columns, because these are delimiters in Basic and
will be interpreted as column breaks.

The first column is used for the locality identifier; succeeding columns are used for data pertaining to
this locality. The first column is restricted to numbers. Alpha and numeric characters can be used in the other
columns. Commas (,) must be used to separate the columns.

410, 50, 10, 100, 105
411, 15, 2, 20, 106
414, 30, 50,150, 107
416, 70, 10,300, 500

Digitizing

Three entries are required from the digitizer keypad:
1. CODE, (100-199) Select according to symbols required. Symbol types and sizes are selected for each code
when plotting.
2. P 1: Locality number. Any number containing up to 6 digits, followed by an A to complete P1 if
less than 6 digits.
3. P 2: Angle of rotation of plotted posting, in degrees measured counterclockwise from the horizontal,
completed with the A key. Use of the A key alone sets the P2 value to 0. This value selects horizontal
posting to the right of the digitized point. Angles between 91 and 269 degrees cause posting of numbers to the
LEFT of the locality point, angles 270-360, 0-90 degrees piot to the RIGHT of the point, sce Fig. 6.

Entries can be digitized using one or two points (new to Version 8):

One point: the 1 key is used to digitize the point. Move the cursor to the exact point required, press
the 1 key. The system will record the point, then return for entry of the CODE for another entry.

Two points: If you wish to use the capability of Version 8 to specify an alternative posting position,

digitize the principal location with the 0 key, then close the entry by digitizing the posting position with the 1
key.
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Plotting

Plot control files for codes 100-199 require four sets of entries. Each set is specified on a separate line
of a plot control file.

The first set answers provides:
CODE,PEN NUMBER, LINE TYPE, SYMBOL NUMBER e.g. 101,1,9,50.

Entry 1: Code (100-199), then a comma (,)

Entry 2: the pen number, then a comma ()

Entry 3: the number of the symbol desired defined in the CONFIG9.SYM file, then a comma (,)

Entry 4: the size of the symbol desired in 1/1000 inch, followed by a comma (,). Comments enclosed in
quotation marks are desirable.

The second set provides:
FILENAME FOR DATA FILE, FONT # e.g. DRAW.DAT,1.

Entry 1: enter the complete name of the file, including extension followed by a comma, then the number of the
font to be used, e.g. DATA.DAT,2 .

The third set, provides: .
# COLUMNS IN DATA TABLE, # OF COLUMN TO BE PLOTTED e.g3,1.

Entry 1: the number of columns of data in the table (not including the locality number column)

Entry 2: the number of the data column containing the data that is to be plotted; if 0 is specified, the locality
number will be plotted, 1 will cause data from the first (left) column of data to be plotted, 2, the next column to
the right, and so on.

The fourth set, provides:
Entry 1: the width of posted characters, height of posted characters in inches e.g. 0.04,0.06 (no comma follows).

Posting will be done with a space between the symbol and the adjacent number equal to the half the
symbol size specified plus the width specified for the label characters. The size of the numbers used for posting
will be the size specified in the fourth set. An example is provided in the file on p. 29.

If no symbol is wanted, specify symbol 30 (symbol 30 has no pen down moves) and no symbol will be
plotted. If a symbol is wanted without posting, substitute a blank space then a comma, then 0 (zero) in the plot
control file at the place appropriate for the data file name and font number. Specify that the file has one data
column and request plotting from column 1. If locality numbers are wanted without the bother of creating a
data file, use any non-blank character, then ,0 (e.g. A,0) followed by a carriage return as the second entry in the
third set (FILENAME FOR TABLE, column to the plotted. Specify that the table has 1 data column, and that
you wish column 0 plotted. The program will read the locality number entered as P1 in the database, and
plot this number in the appropriate place.
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The plot below illustrates some of the capabilities of code group 100-199. Locality numbers on the left
side near open square symbols were plotted without using an ASCII data file (CODE 101 below); the numbers

represent the value for P1. The sample numbers near filled squares use alternate posting positions, (CODE
100), + symbols and alphanumeric identifiers were taken from data column #1, ASCII file named 100.SAM,

CODE 103. Alphanumeric identifiers (CODE 104) illustrate posting without plotting a symbol (use of symbol
#30). Numbers near filled circles (CODE 102) specify the angle specified as P2 to illustrate different positions
for posting of data. Triangular symbols without numbers (CODE 105) illustrate another choice that is available

when plotting.

Data file 100.SAM for Figure 6:
1,"RT-87-101*,101, 50
2,"RT-87-102",102, 60
3,"RT-87-103",103, 70
4 ,"RT-87-104",104, 90

Plot control file for Figure 6:

Y

1.1

0.1,3

N

Y

12,2

100,1,4,50,

100.SAM,0

3,3

0.04,0.06

101,1,3,70,

100.SAM,0

3,0

0.04,0.06

102,1,2,50,

100.5AM,0

3,0

0.04,0.06

103,1,9,50,

100.SAM,0

3.1

0.04,0.06

104,2,30,50, "POSTING ONLY"
100.SAM,0

3.1

0.04,0.06

105,3,5,50, "SYMBOLS ONLY"
,0

1,1

0.04,0.06

0,0,0,0, "“END OF FILE"

Figure 6. Posting of tabular data using 100-199 codes. Values next to filled circles correspond to the rotation

angle entered as P2.
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INDIVIDUALLY ROTATABLE SYMBOLS - CODES 200-299

Codes 200-299 are used for individually rotatable symbols. Unlike other code groups, each code in this
group has a specific use. Each code specifies a single specific symbol. Symbols that are included in the standard
CONFIG9.SYM file are shown on fig. 3 with postings in the default position.

Digitizing
Three entries from the digitizer keypad are required:

1. CODE: the code of the desired symbol.

2.P 1: the angle of rotation of the symbol in degrees, measured in a clockwise direction from north (Geodetic)

or vertical (Cartesian), followed by an A.

3. P2: the angle of dip or plunge (degrees) to be posted, followed by an A. If no angle is required for the
symbol chosen, enter A.

One-point digitizing (used when the angle of rotation of the symbol is known):

The position of the symbol is digitized by pressing the 1 key at the location desired. Rotation of the
symbol during plotting uses this point as its axis. Most symbols, including strike and dip, foliation, anticline
symbol, and syncline symbol rotate from the center of the symbol. The bar and ball rotate from the end to be
plotted on the fault trace; lineation symbols rotate from the end of the symbol away from the point of posting.
The position of this point has been chosen to assist its use and match standard practice.

Two-point digitizing (used to digitize accurately plotted symbols; the angle of rotation is calculated by
the program:

After entry of Code (200-299), P1=0 (usc A key), enter P2=angle to be posted, then digitize
location of the symbol with the 0 key, then following the right hand rule (to properly rotate the symbol), digitize
a second point with the 1 key. This point sets P1 to the angle of azimuth measured by the two digitized
points. It’s a quick way to digitize a carefully plotted symbol. To help establish the second point to be digitized,
visualize the symbol with 0 degree rotation as plotted on fig. 3; put the second "up" on the symbol. In tests of
two-point digitizing, the azimuth of small symbols was calculated within 1.5 degrees of the plotted value.

Digitizing, whether using the one-point or the two-point procedure will enter two points with identical
coordinates into the data base (mew to Version 9). If a posting position other than the default position is re-
quired, the second point can be moved to select an alternate posting position. This editing is best accomplished
using GSMEDIT, but can also be done using the edit mode of GSMAP.
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Plotting

Plots of each symbol type, codes 200-299, require one set of four entries from the keyboard. During
plotting in the interactive mode, prompts will request all entries. Each code is specified on one line of a plot
control file.

The set provides:
CODE, PEN NUMBER, 0, 0,

Entry 1: the CODE specifying the particular symbol type to be plotted, followed by a comma (,).

Entry 2: the pen number, followed by a comma ().

Entry 3: 0, followed by a comma ().

Entry 4: 0, followed by a comma (,). Comments may be added after the final comma and are an essential part of
a plot control file.

The size of symbols codes 200-299 is set by the program and does not change as a function of the scale
of the plot with both geodetic and Cartesian coordinates. Fine tip pens must be used or the numbers that are
posted, (e.g. the angle of dip)B will not be legible. The size of the posting can be modified by changing specifi-
cations in the CONFIG9.SYM file. Rotatable symbols with or without posting of numbers can be added to the
CONFIG9.SYM file using unassigned numbers in the range 200-299.

_ Editing to select alternate posting positions without changing the position of the symbol from the point
of observation can only be done if two points have been digitized for the symbol. This is done automatically by
Version 9 of GSMAP and GSMEDIT. A second point can be added to symbols codes 100-199 and codes 200-
299 for single point entries in data bases created using previous versions of GSMAP using Options 2 and 4 of
GSMUTIL, first creating an ASCII file, then converting this file back to a data base. This procedure is de-
scribed in the documentation for GSMUTIL, Version 9.
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USER-DEFINED SYMBOLS - CODES 300-399

Codes 300-399 are used for symbols. The user defines the use of each code. The kind and size of each
symbol can be specified during digitizing. During plotting all symbols of a particular code can be rotated by a
specified angle (as a group). The orientation of symbols can be "randomized"; that is, each symbol differently
rotated using a random number generator. The instructions to the plotter that define symbols are contained in
the file named CONFIG9.SYM; additions to this file are easily made, see p. 91.

Digitizing
Three entries from the digitizer keypad are required:

1. CODE: user defined, on the basis of pen to be used, and rotation desired in plotting.
2. P1: symbol number, see fig. 3 for standard set.
3. P2: symbol size in units of 1/1,000 inch.

Move the cursor to the point desired. If a single symbol is desired, the 1 key should be used. If a
number of the same kind of symbol with the same size and rotation are desired, digitize the points using the 0
key up to the final point, where the 1 key should be used to end the entry.

Most symbols are centered at the central point. For example, symbol 13 is centered at the crossing
point of the pick and hammer. However, the digitized point for symbol 11 is at the top of the symbol. This is the
point placed at the digitized point.

Plotting

Plots of symbols and symbol groups, codes 300-399, require two sets of entries; each set is specified on
one line of a plot control file.

The first set provides:
Code, Pen number, 0, 0,

Entry 1: the CODE specified by the user followed by a comma (,).

Entry 2: pen number, followed by a comma (,).

Entry 3: 0, followed by a comma (,).

Entry 4: the angle in degrees (+ clockwise) that all symbols of this code are to be rotated, assuming that
rotations are not randomized, followed by a comma (,). Comments may be added after the final comma and
should be a part of every plot control file.

The second set provides:
Randomize orientation Yes=Y or no=N:

Entry 1:

NorY

N will cause all symbols of this code to be rotated by the angle specified in Entry 4 of the first set. Y will cause
symbols digitized as a single entry to be rotated at random angles based on a random number calculated by the
computer. Although the random number generator is "random" in one sense, it always uses the same series of
"random" numbers - like a printed random number table if you always start at the same place. Sequential plots
will have the same symbols rotated by the same amount.

With Cartesian coordinates symbols are sized according to their size in the data base but sizes are
modified according to the scale of the plot in X (not Y). For example, a symbol of size =100 would be plotted at
a size of 50 on a plot with XSCALE=0.5 (half-sized plot). For a geodetic data base symbols are plotted at the
sizes specified in the data base regardless of plot scale.
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POLYGONS AND FILLS - CODES 400-499 and 800-899

Codes 400-499 and 800-899 are used for closed polygons so that their interior can be patterned during
plotting. The area is outlined as a closed area during digitizing. Fill types (types of patterns) and the kind of
line to be used are specified when plotting.

Digitizing

Three entries from the digitizer keypad are required:

1. CODE: user defined, on the basis of fill pattern desired. Polygons to be filled with different patterns should
be coded differently.

2. P1: 0. Use the A key.

3. P2: 0. Use the A key.

The outline of the polygon is digitized using a series of 0 key entries until the last point before closing.
This next-to-last point may be digitized using the 2 key, which records the point and closes the polygon, or with
the 0 key, then the last point with the 3 key which closes the first (external) polygon but leaves the entry open so
that internal closed polygons can be added. Internal polygons are digitized with a series of 0s, and closed with
the 3 key, except for the last internal polygon which must be closed with the 2 key. When plotted, these internal
polygons will be left as unfilled "windows" inside the filled polygon. No more than 5,000 points can be digitized
to define both exterior and interior polygons for a single entry.
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Plotting
The seven fill types used by GSMAP Version 9 are specified by a number 0-6:

0 -- A line outlines the polygon without fill (patterning).

1 -- A set of parallel lines fill the polygon (no outline).

2 -- Two sets of mutually perpendicular parallel lines (a grid) fill the polygon (no outline).

3 - Symbols of type and size specified by the user will be drawn on horizontal lines spaced at user defined
intervals (Y DELTA), at a spacing specified by the user (X DELTA) (no outline).

4 -- A set of parallel lines fill the polygon, and the border of the polygon will be drawn.

5 -- Two sets of mutually perpendicular parallel lines (a grid) fill the polygon and the border of the polygon will
be drawn.

6 - Symbols of type and size specified by the user will be drawn on horizontal lines spaced at user defined
intervals (Y DELTA), at a spacing specified by the user (X DELTA), and the border of the polygon will be
drawn.

Examples of plot control files containing 400-499 codes are provided, see p. 47. Each set of entries
described below occupies one line of the plot control file.

For all fill types (0-6), the first set of entries is:

Set number 1:

Entry 1: the CODE, a number (between 400 and 499) followed by a comma (,).

Entry 2: the pen number for the outline, followed by a comma (,).

Entry 3: the line type for the outline followed by a comma (,).

Entry 4: 0 followed by a comma (,). Decorated lines can not be used. Comments enclosed in quotation marks
follow the last comma to provide clues as to the use of the code.

For fill types 0, 1, 2, 4,5 the second and last set of entries specify parameters for the fill, parallel lines,
or grid, pen number for the fill pen, and the line type to be used for the fill.

Set number 2:

Entry 1: the fill type, a single digit number, 0, 1,2,4,5, followed by a comma.

Entry 2: the spacing between fill lines in inches followed by a comma. For solid fills a spacing of 0.01 inches works with all b
Use 0 for fill type 0.

Entry 3: an angle in degrees followed by a comma. This entry specifies the angle measured from the horizontal
(+ counterclockwise, - clockwise) for the direction of the lines (first set of grid for fill types 2 and 5). Use 0 for
fill type 0.

Entry 4: The number of the pen used for the fill followed by a comma. For fill type 0 specify 1 (not 0 because 0
is not a possible pen number).

Entry 5: The number of the line type used for the fill pattern, use 0 for fill type 0 a comma is not used to end
this entry.
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For fill types 3 and 6, specifying symbols plotted at grid points:

The second set of three is:

Entry 1: the fill type, a 3 or 6 followed by a comma (,).

Entry 2: X DELTA (the spacing in X (horizontal) entered as the spacing between symbols in inches, followed
by a comma,

Entry 3: Y DELTA (the spacing in Y (vertical) entered as the spacing between lines of symbols in inches. this
angle is followed by a comma.

Entry 4: Alternate pen number (pen used for fill) followed by a comma.

Entry 5: Line type for fill lines, this entry is not followed by a comma.

The third and final set of entries for fill types 3 and 6 consists of:

Entry 1: the number of the symbol as defined in the CONFIG9.SYM file followed by a comma.

Entry 2: the symbol size measured in 1/1000 inch followed by a comma.

Entry 3: a Y or N. Y specifies that the orientation of the symbols is to be randomized. N specifies a rotation of 0
degrees for all symbols, this entry is not followed by a comma.

All of the entries are required. For example, pen and line type for the fill must be specified for fill type
0 (outline, no fill) even if logic might seem to dictate otherwise, that’s the way computers are, but it makes
changing parameters for fill types in plot control files easier as all of the entries are present. Do not attempt to
fill polygons unless they have been closed during digitizing. If you do, the results are more apt to be amusing
than useful. The effect of a stipple pattern is obtained by using fill type 1, line type 1 and a spacing of 0.03 inch,
or line type 7 and a spacing of 0.06 inch for a more widely spaced stipple.
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Plot file used to plot Figure 7.

Y

1,1.1

-1.40,2.0

N

Y

8,2

100,1,30,0,

EMPTY.SAM, 2 '
1,0

0.06,0.08

400,1,0,0, “pPolygon 1"

0,0,1,1,0

401,1,1,0, "Polygon 2 [:j .

1,.03,00,1,0

402,1,0,0, "Polygon 3" ::::::::zzz::

2,.040,0,2,2 = 2

403,1,0,0, "Polygon 4" W

3,0.09,.06,1,0 H 3

109,60,Y >
404,1,0,0, “Polygon 5% O
4,.03,90,2,0
405,2,0,0, “Polygon 6"
5,0.030,45,1,2
406,1,0,0, “Polygon 7"
6,.08,.08,1,0

9,35,N

407,1,0,0, "Polygon 8"
2,0.05,45,1,0
408,3,0,0, "Polygon 9"
4,.015,0,2,13
409,1,0,0, “"Polygon 10"
6,0.07,.06,1,0

48,60,Y o
410,1,0,0, "Polygon 11% SLv Lo d
3,.10,.10,1,0 0 ToAENIX 4y
11,90,Y

411,3,0,0, "Polygon 12%
5,.02,45,1,0

412,1,0,0, "Polygon 13%
4,.030,0,2,1

413,1,1,0, "Polygon 14"
6,0.07,.06,1,0

117,60,Y

0,0,0,0,

GSMAP VERSION 9
EXAMPLES OF FILLS

Figure 7. Examples of polygon fills (patterns). Parameters can be varied by the user to produce different
patterns from the basic fill types.
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CODES 500-599
ALPHANUMERIC ENTRIES - WORDS, LETTERS, NUMBERS, AND A FEW SPECIAL CHARACTERS

Codes 500-599 are used for alphanumeric entries. The letters and numbers to be plotted are entered
into an ASCII data file that will be called by its file name during plotting, and plotted according to the positions
digitized. The selection of codes is based on, 1) pen nceded for plotting, 2) slant angle for letters (block letters
or italics), and 3. the angle that the character, word, or block of text is to be rotated on the page. Separate
groups of text entries accordingly using different codes. 500-599 codes should be used for text if multi-line
entries are needed or if leaders are needed, as for rock unit labels on geologic maps. Codes 700-799 are also
used for alphanumeric entries. These codes cannot be used for multi-line entries and leaders for entries cannot
be entered. 700-799 codes are more efficient if the angle of the words is to be varied or if letters are to be
spaced along a digitized line.

Digitizing
Three entries from the digitizer keypad are required:

1. CODE: user defined on the basis of pen, slant of letters and words desired in plotting. Any code numbered
between 500 and 599 can be used.

2. P1: the number of the entry to be placed on the plot corresponding to the number for the entry in the
ASCII data file.

3. P2: the size of the lettering, expressed in units of 1/1000 inch.

The first point digitized, using either the 0 or the 1 key positions the text block or character. The
digitized point locates the lower left corner of the first character in the block of text.

- If the 1 key is used, the entry is complete.

- If the 0 key is used, the block of text is placed, and succeeding points positioned by using the 0 and the 1 key
define straight-line leader between the two points, and complete the entry.

- Multiple leaders can be drawn. Use the 0 key for all but the final point. Points 2 and 3, 4 and 5 (etc.) will be
connected to draw leaders.

If the plot control file does not include the code specified or the text file doesn’t exist, or include
number specified as P 1, the screen will show the position of the point digitized and the leader(s) but not
the words or characters that will be plotted. If the code is included and the specified text file includes the
number required, the text will be drawn on the screen in the Font specified.
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Plotting

Plots of codes 500-599 require two sets of entries. During plotting in the interactive mode, prompts will
request all entries. Each set is specified on one line of a plot control file.

The first set provides:
CODE, PEN NUMBER, 0 (or slant angle of letters), 0 (or slant angle of words),:

The first set is:

Entry 1: the CODE desired, a number between 500 and 599, followed by a comma (,).

Entry 2: the pen number, followed by a comma (;).

Entry 3: the slant angle for letters (an angle measured clockwise from the vertical see Fig. 8); 0 degrees for
block lettering, about 30 degrees for simulated italic letters, followed by a comma (;).

Entry 4: the angle of rotation for blocks of text on plot (an angle measured from the horizontal, +
counterclockwise, - clockwise, see Fig. 8), followed by a comma. Comments may be added after the final
comma and should be a part of a plot control file.

The second set. Two entries supply the name of the file containing the text and the number of the font to be
used:
FILENAME.TEXT, # of FONT

Entry 1: the name of the file containing the data to be plotted, followed by a comma (,). This entry must containthe

complete filename with its extension.
Entry 2. the number of the font desired.

Signt angle Siont ongie Q g .
of LETTERS - of WORDS @\

Figure 8. Examples of slanted letters and rotated words.

The text rotates around the initial digitized point during plotting. When using Cartesian coordinates
the size of the lettering that will be plotted varies with the scale of the plot in X (horizontal), e.g. a half-sized
plot, XSCALE=0.5, will have letters half the size of the values recorded as P2. The size of the characters
is independent of the scale in Y. When using geodetic coordinates the size of the lettering will not be changed
as a function of plot scale. The size will be as specified by P2. If a number is entered for P 1 that does
not correspond to an entry in the text file called, no entry will be plotted. The omission will be noted on the

screen during plotting. A single entry contains leaders and position of text. A proper entry for 500-599 codes
always has an odd number of points.
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Word and character file

Words and symbols are entered into files in the format specified below for retrieval by GSMAP using
codes 500-599 and 700-799 (single line entries only). Any valid DOS filename can be used for this file. The file
name will be given as the second entry during plotting. In this file, the number is the label for the succeeding
words, characters, or numbers which constitute the entry that will be plotted on the diagram. The number at
the start of each label entry corresponds to Parameter 1 entered from the keypad during digitizing. The "EOT"
is the tag marking the end of the entry and must be placed on the line below the text for the entry (EOT stands
for ’end of text’). Commas are used to separate the three parts of the table entry.

Number, "Label",
"EOT"

The file below is included as DRAW.RU

1 . Ila'n" .

IIEOTH

2,v&sc",

IIEOTII

3 ’ ll\sll )
IIEOTII

‘ R llenll ’

IIEOTII
E 5 ) lIT i L] R
IIEOT"
6,"LAST CHANCE"
" LmEII’
IIEOTII
11,"MY FAULT™,
wEQTH
12,"YOUR FAULT",
"EOTH
10,"GEOLOGIC MAP OF THE EXERCISE AREA",
llEoTll

An entry such as:

27, "UNKNOWN™
“RESOURCE®
“POTENTIAL",
IIEOT "

will plot as :
UNKNOWN

RESOURCE
POTENTIAL

Text files (ASCII files) can be prepared using any word processing program that does not leave
embedded characters, e.g. non document mode WordStar. The file must be formatted like the example above.
A suitable file is easily prepared using Option 6 of GSMUTIL.
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For multi-line text entries do not put a comma (,) at the end of the lines of text except at the end of the
last line. A comma at the end of any previous line of text will be equivalent to a blank line of text. The comma
at the end of the line of text before the "EOT" end of text line is optional.

A blank line of text needed for spacing can be entered as a record reading " " (double quote space
double quote); although a comma after the previous line has the same effect it’s too hard to recognize it as a
blank line when reading the file.

Quotation marks (") cannot be used in a label because they are a delimiter in BASIC. A substitute is
provided by redefining the } character in Font #0 as shown below and in the extended character sets as ASCII
180 in Font #1 and as ASCII 214 in Font #2.

A maximum of 150 characters (including blanks) can be enclosed between the quotation marks on a
single line. There is essentially no limit to the number of lines that can be put into a multi-line entry.

SPECIAL CHARACTERS

Five keyboard characters have been "redefined" in Font #0 so that they plot differently than they
appear on the keyboard and screen; these are of special use to geologists.
\=Cambrian "C"
&=Pennsylvanian "pP»
=Triassic “TR"
{=Superscript ° (degrees)
}=Superscript " (seconds)

The redefined keyboard “special” keyboard characters in Font #0 (not the other fonts) as well as the
special characters in the extended character set of fonts #1 and #2 are transmitted to HPGL files as well as to
the screen and to the plotter. These geologic characters and other characters in the extended set (ASCII 128-
255) are available in fonts #0, #1 and #2.

ADDITIONS TO TEXT FILES DURING DIGITIZING
Single line additions to an existing text file can be made during digitizing, GSMAP, GSMEDIT. Enter
CODE (500-599 or 700-799 in plot control file, P1=0 (therefore undefined), P2=Size of text. Prompts will call

for entry of text from the keyboard. Text is stored in the existing text file specified in the plot control file for the
specified code, given a number one greater than the highest number already specified in the file.
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SPLINED LINES - CODES 600-699

CODES 600-699 are used for lines and function much like CODES 1-99, but when the lines are plotted
they are smoothed by splining. Up to five times as many segments as digitized are plotted for each entry. The
computer generates the required points by "curve-fitting” the line according to a cubic equation. The splined
line starts at the first point digitized, ends at the last point digitized, and goes through all digitized points.

Digitizing and plotting
Digitizing and plotting are done in the same ways as for codes 1-99 as described earlier in this section.

All lines are drawn by the plotter as a series of straight line segments. The effect of splining is to
smooth the "curve" digitized by a series of short straight lines (on the plotter and on the screen); the data base is
not modified. Splining is done for entries made up of 6 to 2500 digitized points. If there are 5 or fewer data
points, or 2501 or more, no splining will be done. The maximum effect will be seen on lines with less than 1000
points. The splining algorithm creates a series of equally spaced points along the line, to fit a series of cubic
curves calculated to fit each set of four digitized points in sequence down the line. The plotted line passes
through these calculated points as well as through all of the data points. For the details of the procedure, see
Covington, (1986). If digitized points are not equally spaced, the maximum effect will be seen where points are
most widely spaced. In effect, if the digitized points are close together, the line joining them is relatively
straight; if points are far apart, more curvature is allowed. A line will be plotted connecting segments of equal
length to a set of points N times the number digitized, where N is the largest integer determined by dividing
5,000 by the number of points in the line (a number in the range 1 to 5).

Entries digitized as codes 1-99 can be changed to codes 600-699 for plotting using Option 6.
WARNING:

Although the curve-fitting done during plotting of codes 600-699 can improve the appearance of lines,
splining can create strange effects at sharp corners. The right-hand square in Fig. 9 is a worst case. The plotting
of splined lines with many points, especially of patterned lines (dotted, dashed) may be slow. If a negative
spacing for a decorated line is specified, the splined points used for drawing the line will be decorated with
symbols, not the original digitized points. Codes for splined lines are especially appropriate if line type 98
(parallel lines) is to be used when plotting,
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Figure 9. The upper three curves were digitized using 17 points, (circles); the uppermost was plotted using
CODE 1, line type 99, symbol 9; the center curve was plotted as a CODE 601, and splined to a smooth curve;
the lower curve was plotted as code 1, line type 0, and clearly shows breaks where data points are located. The
two polygons were plotted using CODE 601 (digitized points are shown by circles). The upper left corner of
each polygon was digitized twice (to close the polygon. As the square on the left is defined by 5 points, no

splining took place. The figure on the right was digitized as a square (7 points) and splined to its deformed
representation.
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CODES 700-799
SPECIAL ALPHANUMERIC ENTRIES - WORDS, LETTERS, NUMBERS, AND A FEW SPECIAL CHARACTERS

- CODES 700-799 are used for alphanumeric entries that have a single line of text. The
letters/numbers to be plotted are entered into an ASCII data file that will be called by its file name during
plotting, and plotted according to the manner digitized. The selection of CODES is based on the pen needed for
plotting, the slant angle for letters (block letters or italics), and the font to be used in plotting. The angle that
the character, word, or line of text is to be entered on the page is established at the time of digitizing. Separate
groups of text entries into different codes. 500-599 codes should be used for text if multi-line entries are needed
or if leaders are needed, as for rock unit labels on geologic maps. CODES 700-799 codes are more efficient if
the angle for plotting the words is to be varied from entry to entry, or if words are to be spaced along a digitized
line.

Digitizing
Three entries from the digitizer keypad are required:

1. CODE: user defined on the basis of pen, slant of letters, words, fonts, and text spacing desired. Any code 700
through 799 can be used.

2. P1: the number of the entry to be placed on the plot corresponding to the number for the entry in the

ASCII data file.

3. P2: the size of the lettering, expressed in units of 1/1000 inch.

The first point digitized, using either the 0 or the 1 key, positions the text line or character. The
digitized point locates the lower left corner of the first character of the line of text. Subsequent points establish
a line that positions and rotates the text.

If the 1 key is used for the first point, the entry is complete. The text will print to the right of the point.
If the 0 key is used for the first point and the 1 key is used to digitize a second point, these points define a
rotation for the entry (the 1 key completes the entry).
If the 0 key is used for the first point and for up to 3 intermediate points, and the 1 key for the last
point, these points define a series of line segments. The characters of the text will be evenly spaced along these
line segments.
If the 0 key is used for the first point, and for more than 4 intermediate points, and the 1 key for the
last point, these points define a line, The characters of the text will be evenly spaced along a splined line
through these points.

If proper plot control files and text files have been prepared the screen will display the words and/or
characters that will be plotted. If these files have not been prepared, the screen will show the point digitized for
a one-point entry, or the line digitized for a multi-point entry.
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Plotting

Plots of codes 700-799 require two sets of entries. During plotting in the interactive mode, prompts will
request all entries. Each set is specified on one line of a plot control file.

The first set provides:
CODE, PEN NUMBER, 0 (or slant angle of letters), 0 (or slant angle of words, if digitized with one point.

The first set:

Entry 1: the CODE desired, a number between (700 and 799), followed by a comma (,).

Entry 2: the pen number, followed by a comma ().

Entry 3: the slant angle for letters (an angle measured clockwise from the vertical): 0 degrees for block
lettering, about 30 degrees for simulated italic letters, followed by a comma (,).

Entry 4: the angle of rotation for blocks of text on plot (an angle measured from the horizontal, (+
counterclockwise, - clockwise), followed by a comma. Comments between double quote characters may be
added after the final comma, and should be a part of a plot control file.

The second set. Two entries provide:
FILENAME FOR TEXT, FONT #

Entry 1: the name of the file containing the data to be plotted, followed by a comma (,). This entry must containthe
complete filename with extension.

Entry 2. the number of the font desired. Font #0 contains special geologic characters.

SANGRE de CRISTO RANGE

» «®
QS;‘ A R -
T 0
o , 5
‘Q-\'% G‘i"X ©® o
(J 66 * >
>
4 écf” ¥ °
$C‘;§) QY’ é(} ~ L]
% «0 > : -
SANGRE de CRI® ° . -
“ 9

Figure 10. Examples of text plotted using code 700.

The text rotates around the initial digitized point during plotting if rotated in the plot file and if the
entry was digitized using one point. When using Cartesian coordinates the size of the lettering that will be
plotted varies with the scale of the plot in X (horizontal); e.g. a half-sized plot, XSCALE=0.5, will have letters
half the size of the values recorded as P2. The size of the characters is independent of the scale in Y.

When using geodetic coordinates the size of the lettering will not be changed as a function of plot scale. The
size will be as specified by P2. If a number is entered for P1 that does not correspond to an entry in
the text file called, no entry will be plotted. The omission will be noted on the screen during plotting.
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SETUPDB

Operation of GSMAP requires that ASCII plot control, projection parameter, and text files be pre-
pared before starting the program. Most users copy and modify existing files or create these files using a text
editing program. This modus operandi suits most users, but others may find this utility useful. Add the pro-
gram file SETUPDB.EXE to your active area and the file SETUPDB.TAB to the area specified by the envi-

ronmental variable GSFILES.

SETUPDB is a utility program that can be used to create files GSMAP needs from scratch. The user
must respond to a series of prompts; these require an understanding of GSMAP, and, most important, a plan
for the illustration, codes to be used, pens, scale, and other plot parameters. A planning sheet such as the one
on the next page will be useful (if you fill it out).

With planning sheet in front of you, documentation for GSMAP readily available (the wall chart may
be enough), and, if the data base is to use geodetic coordinates, information readily found on the base map (add
a copy to the pile you’ve assembled), you’re ready to work. The REFERENCE section of the documentation
and discussion of MAP PROJECTIONS will be particularly useful. The zone number provided in the table
below will be needed when building projection parameter files for 7 1/2 minute quadrangles.

................................................................................

ALABAMA EAST
ALABAMA WEST
- ARIZONA EAST
ARIZONA CENTRAL
ARIZONA WEST
ARKANSAS NORTH
ARKANSAS SOUTH
CALIFORNIA 1
CALIFORNIA I1
CALIFORNIA 111
CALIFORNIA 1V
CALIFORNIA V
CALIFORNIA VI
CALIFORNIA VII
COLORADO NORTH
COLORADO CENTRAL
COLORADO SOUTH
CONNECTICUT
DELAWARE
FLORIDA EAST
FLORIDA WEST
FLORIDA NORTH
GEORGIA EAST
GEORGIA WEST
HAWAIT 1
HAWAIT 2
HAWAII 3
HAWAIT 4
HAWAIT 5
IDAHO EAST
IDAHO CENTRAL
IDAHO WEST
ILLINCIS EAST
ILLINOIS WEST
INDIANA EAST
INDIANA WEST
IOWA NORTH
IOWA SOUTH
KANSAS NORTH
KANSAS SOUTH
KENTUCKY NORTH
KENTUCKY SOUTH
LOUISIANA NORTH
LOUISTANA SOUTH

2203
2301
2302
2401
2402
2403
2501
2502
2503
2601
2602
2701
2702
2703
2800
2900
3001
3002
3003
3101
3102
3103

-3104

3200
3301
3302
3401
3402
3501
3502

LOUISIANA OFFSHORE
MAINE EAST

MAINE WEST
MARYLAND
MASSACHUSETTS MAINLAND
MASSACHUSETTS ISLAND
MICHIGAN EAST
MICHIGAN CENTRAL/M
MICHIGAN WEST
MICHIGAN NORTH
MICHIGAN CENTRAL/L
MICHIGAN SOUTH
MINNESOTA NORTH
MINNESOTA CENTRAL
MINNESOTA SOUTH
MISSISSIPPI EAST
MISSISSIPPI WEST
MISSOURI EAST
MISSOURI CENTRAL
MISSOURI WEST
MONTANA NORTH
MONTANA CENTRAL
MONTANA SOUTH
NEBRASKA NORTH
NEBRASKA SOUTH
NEVADA EAST

NEVADA CENTRAL
NEVADA WEST

NEW HAMPSHIRE

NEW JERSEY

NEW MEXICO EAST
NEW MEXICO CENTRAL
NEW MEXICO WEST
NEW YORK EAST

NEW YORK CENTRAL
NEW YORK WEST

NEW YORK LONG ISLAND
NORTH CAROLINA
NORTH DAKOTA NORTH
NORTH DAKOTA SOUTH
OHIO NORTH

OHIO SOUTH
OKLAHOMA NORTH
OKLAHOMA SOUTH

3702
3800
3901
4001
4002
4100
4201
4202
4203
4204
4205
4301
4302
4303
4400
4501
4502
4601
4602
4701
4702
4801
4802
4803
4901
4902
4903
4904
5001
5002
5003
5004
5005
5006
5007
5008
5009
5301
5302
5201
5202
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OREGON NORTH

OREGON SOUTH
PENNSYLVANIA NORTH
PENNSYLVANIA SOUTH
RHODE ISLAND

SOUTH CAROLINA NORTH
SOUTH DAKOTA NORTH
SOUTH DAKOTA SOUTH
TENNESSEE

TEXAS NORTH

TEXAS NORTH CENTRAL
TEXAS CENTRAL

TEXAS SOUTH CENTRAL
TEXAS SOUTH

UTAH NORTH

UTAH CENTRAL

UTAH SOUTH

VERMONT

VIRGINIA NORTH
VIRGINIA SOUTH
WASHINGTON NORTH
WASHINGTON SOUTH
WEST VIRGINIA NORTH
WEST VIRGINIA SOUTH
WISCONSIN NORTH
WISCONSIN CENTRAL
WISCONSIN SOUTH
WYOMING EAST

WYOMING EAST CENTRAL
WYOMING WEST CENTRAL
WYOMING WEST
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
ALASKA ZONE
PUERTO RICO
SAMOA
VIRGIN ISLANDS
ST. CROIX

NO. 1
NO.
NC.
NO.
NO.
NO.
NO.
NO.
NO.
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GSMAP PLANNING SHEET

DATA BASE NAME/CORNERS PLOT CONTROL FILE PROJECTION FILE
L ! 1
ENTRY TYPE CODE SYMBOL FONT TEXT/DATA FILE NAME
! 1 ! |
! 1 1 1
1 1 ! 1
1 1 1 L
1 ! 1 1
1 1 ! I
! L | 1
1 1 ! !
1 1 ! 1
1 ! ! 1
L 1 1 1
1 I 1 1
! 1 I L
1 ! I 1
L 1 l 1
! 1 1 1
| I L L
! 1 ! 1
| I L L
| 1 1 !
1 1 1 I
| | 1 1
L 1 | !
1 ] I 1
1 1 I 1
! 1 1 !
1 1 1 I
1 1 1 1
! 1 1 1
1 1 ! 1

52



OPERATION OF SETUPDB
Start SETUPDB by entering SETUPDB from the DOS prompt.

Prompts will take you through the process of creating a data base, a plot control file, projection param-
eter file, and opening a text file for later use. The name of the data base will be used for the name of all files
created by the program; the two data base files will have extensions LSF and NDX, the plot control file will
have the extension PLT, the projection file the extension .PRJ. The text files will bear the names and extensions
that you choose for 500-599 and 700-799 codes. If you are creating a geodetic data base for a 7 1/2 minute
quadrangle you will need the number of the State Plane Zone from the table printed with this documentation.
The State Plane zone will be specified by name (not by number) on the base map. Prompts will resemble those
of GSMAP and will not be discussed in detail here. Each must be answered in turn.

ENTER DATA BASE NAME:?

IS THIS A GEODETIC OR CARTESIAN DATA BASE?(G/C):

ENTER TITLE:
GEODETIC DATA BASES
The prompt below will be displayed if the data base is a geodetic data base.
TYPES OF MAPS
1-71/12 MINUTE
2- 15 MINUTE

3-30 MINLAT x1 DEG LONG
4-1DEG LAT x2 DEG LONG
5- OTHER

ENTER TYPE:

If type 1, 2, 3 or 4 is selected the following prompt will be seen:
ENTER LAT/LON OF NORTHWEST CORNER:
DD,MM,SS,C,DDD,MM,SS,C:

Similar prompts for all corners will be seen if 5 is selected.

CARTESIAN DATA BASES

The prompt below will be seen if the data base is a Cartesian data base.
OPTIONAL METHODS FOR SPECIFYING DATA BASE CORNERS
FROM KEYBOARD

1- SPECIFY UPPER RIGHT CORNER (X,Y)

2- SPECIFY LOWER LEFT (X,Y), UPPER RIGHT(X,Y)

3- ALL FOUR CORNERS
ENTER OPTION:

If option 1 is chosen the prompt will be as below; similar prompts will
be displayed for as many corners as required by the option selected:
ENTER UPPER RIGHT CORNER (X,Y):

GEODETIC DATA BASES
Projection parameter files will be created for standard map series without many prompts. The equato-
rial and polar radii of Clarke 1866 will be used. If method 1 was selected for a geodetic data base covering a 7
1/2 minute quadrangle, a prompt similar to the print below will be displayed:
ENTER STATE PLANE ZONE NUMBER FROM TABLE IN DOCUMENTATION: e.g. 501
A message similar to the print below will be displayed on the screen:

53



ZONE 501 IS COLORADO NORTH
PROJECTION = LAMBERT CONFORMAL CONIC
EQUATORIAL RADIUS (KMS)= 6378.2064

POLAR RADIUS (KMS)= 6356.5838
CENTRAL MERIDIAN= 10530 O W
SCALE FACTOR= 1

FIRST STANDARD PARALLEL= 40 47 3.814697E-06 N
SECOND STANDARD PARALLEL= 39 43 0N

BASE LATITUDE= 39200N

FALSE EASTING(KMS)=  609.6012192024384

FALSE NORTHING(KMS)= 0

ARE THESE PARAMETERS CORRECT? (Y/N):

Lambert conformal conic or transverse Mercator projections will be selected to match those of the
State Plane Zone (Snyder, 1987, p. 52-56). The parameters displayed provide information used in the Projec-
tion parameter file, e.g. the projection parameter file created from the from the example above:

3

6378.2064
6356.5838

40 47 0.000 N
39 43 0.000 N
105 30 0.000 W

The polyconic projection with meridian central to the map will be selected for 15 minute quadrangles,
method 2 above.

The Universal Transverse Mercator projection with correct zone will be selected for 30 by 60 minute
quadrangles, method 3 above.

The Transverse Mercator projection with principal meridian central to the map will be selected for 1 by
2 degree quadrangles, method 4 above.

GEODETIC AND CARTESIAN DATA BASES

The next prompts selecting scale will be displayed as required: For geodetic data bases from 71/2
minute quadrangles a default scale of 1:24,000 will be selected, for 30 by 60 minute quadrangles, 1:100,000, and
for 1 by 2 degree quadrangles, a scale of 1:250,000. The scales for other plot control files must be entered by
the user.
ENTER XSCALE,YSCALE:
ENTER XOFF,YOFF:
DRAFT MODE?(y/N): The default is N
ROTATE PLOT?(y/N): The defaultis N

ENTER SPEED,FORCE:

Opportunity is next afforded for creating a grid of lines in the new data base. One important use is
easy creation of border lines precisely bounding a quadrangle.
DO YOU WANT A GRID OF LINES: IfY
ENTER CODE FOR OUTPUT SEGMENTS e.g. 98

Geodetic format is shown for the two prompts below
ENTER DELTA LATITUDE (DD,MM,SS): e.g 0,230
ENTER DELTA LONGITUDE (DDD,MM,SS): e.g 0,2,30
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The remaining prompts get down to the business of selecting codes to be entered into the plot control
file. Details of responses depend on the codes specified. Prompts are printed below.

FOR LINES CODES 1-99, 600-699
ENTER CODE(0 TO EXIT): ?
ENTER COMMENT:
ENTER PEN NO: ?
ENTER LINE TYPE(0-17)
ENTER DECORATING SYMBOL.: ?

FOR SYMBOLS AND POSTINGS FROM A DATA FILE CODES 100-199
ENTER CODE(0 TO EXIT): ?
ENTER COMMENT:
ENTER PEN NO: ?
ENTER SYMBOL NUMBER: ?
ENTER SYMBOL SIZE:
ENTER DATA FILE NAME: ?
ENTER FONT ?
ENTER # OF DATA COLUMNS: ?
ENTER # OF DATA COLUMN TO BE PLOTTED: ?
ENTER CHARACTER WIDTH: ?
ENTER CHARACTER HEIGHT:?

FOR SYMBOLS CODES 200-299
ENTER CODE(0 TO EXIT): ?
ENTER COMMENT:
ENTER PEN NO: ?

FOR SYMBOLS CODES 300-399

ENTER CODE(0 TO EXIT): ?

ENTER COMMENT:

ENTER PEN NO: ?

ENTER ROTATION ANGLE FOR SYMBOL
RANDOMIZE ANGLE(Y/N): ?
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‘ FOR POLYGONS CODES 400-499, 800-899
For fill type 0
ENTER CODE(0 TO EXIT): ?
ENTER COMMENT:
ENTER PEN NO FOR OUTLINE: ?
ENTER LINE TYPE FOR OUTLINE (0-17): ?
ENTER FILL TYPE: ?

Forfill types 1, 2,4, 5
ENTER SPACING BETWEEN LINES
ENTER ANGLE FOR FILL: ?
ENTER PEN NUMBER FOR FILL: ?

For fill types 3, 6
ENTER CODE(0 TO EXIT): ?
ENTER COMMENT:
ENTER PEN NO FOR OUTLINE: ?
ENTER LINE TYPE FOR OUTLINE (0-17): ?
ENTER FILL TYPE: ?
ENTER X SPACING BETWEEN SYMBOLS: ?
ENTER Y SPACING BETWEEN SYMBOLS: ?
ENTER PEN NUMBER FOR FILL: ?
+ ENTER SYMBOL NUMBER: ?
ENTER SYMBOL SIZE: ?
RANDOMIZE ANGLE(Y/N): ?

FOR TEXT CODES 500-599, 700-799

ENTER CODE(0 TO EXIT): ?

ENTER COMMENT:

ENTER PEN NO: ?

ENTER SLANT ANGLE OF LETTERS: ?
ENTER SLANT ANGLE OF WORDS: ?
ENTER TEXT FILE NAME: ?

ENTER FONT ?

Entry of CODE =0 ends operation of SETUPDB.
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Files created by SETUPDB

The name of a data base is selected by the user, then used with different extensions for data base, plot
control, and projection files for geodetic data bases. The list below assumes a name of DATABASE:

DATABASE.LSF Data base file, data records
DATABASE.NDX Data base file, index to data records
DATABASE.NOD Data base file, node records

A grid or set of boundary lines can be created
DATABASE.PLT Plot control file
DATABASE.PRJ Projection parameter file for geodetic data base

Text files for 500-599 and 700-799 codes will be opened with names selected during the process of
creating the plot control file. Entries can be made using an ASCII text processing program. Single line entries
can be made from the keyboard during the process of digitizing by entering a P1 value of 0 as described in the -
documentation for GSMAP and GSMEDIT.

Data files for 100-199 codes must be created outside of SETUPDB, GSMAP, and GSMEDIT.

The data base files are ready for digitizing using GSMAP or GSMEDIT.
Modifications and additions to the ASCII files can be made using an ASCII text processing program.
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CHAPTER 2
UTILITY PROGRAMS FOR USE WITH GSMAP DATA BASES

This section describes programs that are useful when working with data bases created using GSMAP
Versions 3-9 (and GSDRAW versions 3-6). Familiarity with GSMAP practice is assumed in this description.
These programs combine functions of programs released earlier and add additional capabilities.

- GSMUTIL Version 9.0 is has 17 options that can be used to process GSMAP data bases in either
geodetic or Cartesian coordinates. A digitizer and plotter and configuration files are not required for opera-
tion.

Options:

1. To create a new data base containing entries selected by code from an existing data base, or to select the
entire contents of a data base with deleted entries removed.

2. To create an ASCII file from an existing data base. The file can contain specified entries selected by code or
the entire contents of the data base.

3. To select entries from an existing data base inside one or more digitized polygons in another data base.

4. To create a data base from a formatted ASCII file.

5. Select entries inside or outside one polygon defined by points in an ASCII file from an existing data base.

6. To write a formatted ASCII file for use with 500-599 codes. Sequential numbering and proper punctuation
are automatically provided.

7. To merge two or more data bases to form a new output data base containing combined entries.

8. To compute the lengths of lines and the areas and perimeters of polygons.

9. To filter the contents of a data base and create an output data base.

10. To read an input data base, snap node points (ends of lines) together and create an output data base

11. To convert a geodetic data base to a Cartesian data base.

12. To convert a Cartesian data base to a geodetic data base.

13. To generate a Cartesian or geodetic data base containing a grid of lines at spacings chosen by the user

14. To prepare a listing of codes used in an existing GSMAP data base.

15. To read a GSPOST data base and create an output GSMAP data base.

16. To read lines from an input GSMAP data base and generate an output GSMAP data base containing paired
lines, one on each side of the input lines at a user-specified distance.

17. To read lines from an input GSMAP data base and generate splined lines in an output GSMAP data base.

GSMEDIT is a screen edit program permitting editing of data bases using either geodetic or Cartesian
coordinates using the keyboard of the computer. Points or entries can be deleted, points moved, CODE,
P1, and P2 changed; lines broken into segments; the sequence of points in a line reversed, and on-
screen digitizing accomplished. GSMEDIT Version 9.0 requires CONFIG9.SCR, CONFIG9.SYM, data base
files, font files, projection parameter files, and a plot control file. A digitizer and plotter are not used.

. GSMPBLD Version 9.0 automatically assembles polygons from lines (entries code group 1-99 in an
existing data base, then attributes the polygons using label points in a second data base, and writes these poly-
gons in in an output data base. There are special requirements for the input data bases.

GSMPBS Version 9.0 uses the screen display to select specific lines (entries code groups 1-99, 400-499,

600-699) from an existing data base and assembles these lines into closed polygons or into lines in an output
data base. CONFIG9.SYM, CONFIG9.SCR and font files are required. A digitizer and plotter are not utilized.
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GSMUTIL

The program file GSMUTIL.EXE must be in the default area or the current path. No configuration
files are required. GSMUTIL Version 9.0 can be used with data bases that use either geodetic or Cartesian
coordinates.

Trimming a data base (option 3) requires that two data bases be available before entering GSMUTIL.

1, the input data base to be trimmed.

2, the trim data base that contains one or more closed polygons that serve as trim borders as its only
entries. The corners of the two data bases must have the same coordinates.

Trimming an input data base using a trim border defined in an ASCII file (option 5) requires that the
ASCII file containing the trim border be available before starting GSMUTIL; only one trim border polygon can
be used for each pass.

Filtering a data base with geodetic coordinates requires that the correct projection parameter file be
available before starting GSMUTIL.

GSMUTIL is started by entering GSMUTIL

The screen will briefly display a disclaimer message, then shift to the menu providing choices to the
user.

GSMUTIL

SELECT A SUBSET BY CODE INTO OUTPUT DATA BASE

CONVERT SELECTED CODES INTO AN ASCIHI FILE

TRIM ON POLYGONAL BORDER DEFINED IN A DATA BASE

READ AN ASCII FILE AND CREATE OUTPUT DATA BASE

TRIM ON POLYGONAL BORDER DEFINED IN AN ASCII FILE

FORMAT A TEXT FILE FOR 500/700 CODES

MERGE MULTIPLE INPUT DATA SETS INTO ONE OUTPUT DATA SET
COMPUTE LENGTHS OF LINES OR AREAS AND PERIMETERS OF POLYGONS
9 - FILTER AN INPUT DATA BASE INTO AN OUTPUT DATA BASE

10 - READ INPUT DATA BASE, SNAP NODES AND CREATE AN OUTPUT DATA BASE
11 - CONVERT A GEODETIC DATA BASE TO A CARTESIAN DATA BASE

12 - CONVERT A CARTESIAN DATA BASE TO A GEODETIC DATA BASE

13 - GENERATE AN OUTPUT DATA BASE CONTAINING A GRID OF LINES

14 - PREPARE TABLE OF CODES THAT OCCUR IN A DATA BASE

15 - READ A GSPOST FILE AND CREATE AN OUTPUT DATA BASE

16 - GENERATE DOUBLE LINES FROM SINGLE TRACE FOR SPEC. CODES

17 - GENERATE SPLINED LINES FROM LINES OF SPEC.CODES

18 - EXIT

00NN HE WD
'

ENTER CHOICE BY NUMBER:
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Option 1 - SELECT A SUBSET BY CODE INTO OUTPUT DATA BASE
This option permits the user to select an input GSMAP data base, create an output (new) data base
using the same coordinate system with the same corners, and copy entries selected by code from the input data

base into the output data base. This enables:

1. Reorganization of the output data base so that all entries of the same kind are sequential (minimizing font
and pen swapping), and at the same time removing deleted entries.

2. Reducing the size of the data base by removing deleted entries (select all codes by specifying -1 for all. This
is quick, but does not optimize the data base for plotting).

Enter 1 in response to the prompt on the Main Menu, then answer each prompt in turn. Prompts:
ENTER INPUT DATA BASE NAME:

ENTER OUTPUT DATA BASE NAME:

ENTER CODE TO BE SELECTED(-1=ALL,0=EXIT):

After desired codes have been selected, entry of 0 will return operations to the Main Menu.
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Option 2 - CONVERT SELECTED CODES INTO AN ASCII FILE

This option permits the user to select an input GSMAP data base and convert the data base into an
ASCII file. This ASCII file can be edited using a text editor, and provides for easy export of GSMAP data to
other graphic systems. Enter 2 in response to the prompt on the Main Menu, then answer each prompt in turn.
Prompts:

ENTER INPUT DATA BASE NAME:
ENTER FILENAME FOR ASCII OUTPUT FILE:
ENTER CODE TO BE SELECTED(-1=ALL,0=EXIT):

After entries of all desired codes have been selected, entry of 0 at the ENTER CODE TO BE
SELECTED(-1=ALL,0=EXIT): prompt will return operations to the Main Menu.

ASCII FILE FROM CARTESIAN DATA BASE

The following example is part of an ASCII file created using option 2 GSMUTIL from a Cartesian data
base and shows the format required by option 4.

Each record in the file ends with a carriage return. The first line of the file contains the word
CARTESIAN®

The second line of the file contains the title of the data base (not the name). The first 8 characters in this line of the
as the title for the database.

The next 4 lines contain the coordinates of the data base corners (X and Y separated by a blank).

The remainder of the file contains data for entries. The first line for each entry contains the Entry number, numbe
points in the entry, CODE, P1 and P2 separated by blank spaces. Subsequent lines contain X and Y coordinates for points
in the entry separated by blank spaces.

Comments (not a part of the file)

CARTESIAN Specifies Cartesian coordinates
EXERCISE ’ Title

0.000000 4.360000 X,Y Coordinates UL corner of data base
0.000000 0.000000 X,Y Coordinates LL corner of data base
6.913000 0.005000 X,Y Coordinates LR corner of data base
6.878000 4.388000 X,Y Coordinates UR corner of data base
8 10 1 0 0 Entry #, #Points=10, Code=1 P1=0, P2=0

0.601000 1.547000 X,Y coordinate first point of entry

0.627000 1.512000 X,Y coordinate next point

0.636000 1.489000

0.653000 1.461000

0.677000 1.430000

0.700000 1.408000

0.731000 1.382000

0.755000 1.363000

0.782000 1.343000

0.809000 1.324000
9 130 1 0 0 Entry #=9, #Points=130, Code=1 P1=0, P2=0

0.600000 2.416000 |.........

and more
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ASCI! FILE FROM GEODETIC DATA BASE

The following example is part of a geodetic ASCII file created using option 2 GSMUTIL from a
geodetic data base and illustrates the format required by option 4.

The first line of the file contains the word GEODETIC.

The second line of the file contains the title of the data base (not the name). The first 16 characters in
this line of the ASCII file will be used as the title for the data base.

The next 4 lines contain the coordinates of the four data base corners (Latitude, Longitude, separated
by a blank). The sequence is as in GSMAP entry: NW,SW,SE,NE. Latitude and longitude are specified in
decimal degrees. N latitudes are positive, S latitudes negative, W longitudes are negative, E longitudes positive.

The remainder of the file contains data for entries. For each entry, the first line for the entry contains
the Entry number, number of points in the entry, CODE, P1, and P2, separated by blank spaces.

Subsequent lines contain the latitude and longitude coordinates of data points, (latitude and longitude separated
by a blank. Latitude and longitude are specified in decimal degrees. N latitudes are positive, S latitudes
negative, W longitudes are negative, E longitudes positive.

(Comments are not a part of the file)

GEODETIC Designates a geodetic data base
SAMPLE TITLE of the data base
50.000000 -125.000000 Lat/Lon NW corner
30.000000 -115.000000 Lat/Lon SW corner
25.000000 -75.000000 Lat/Lon SE corner
45.000000 -65.000000 Lat/Lon NE corner

1 5 1 0 0 Entry# #points CODE P1 P2

40.674453  -119.800559 | Lat/Lon of digitized point
40.705072 -119.776908 | *
40.727699 -119.757452 | v
40.729308 -119.732134 | »
40.723412 -119.707951 | »
2 3 1 0 0 Entry# #points CODE P1 P2
40.284576 -118.906325 | Latitude,.Longitude, first point
40.318361 -118.908715 | Latitude, Longitude, second point
33.994469 -118.157566 | Latitude, Longitude, third point
3 1 201 - O 45 Entry#=3 #points=1, CODE=201, P1=0, P2=45
32.979038  -116.430075 | Latitude, Longitude of point

ASCII files created using Option 2 can be modified using standard text editing programs. If this is
done be careful to see that each record in the file ends with a carriage return, and no blank lines are created by
the edit program. Admonition !! Although editing the ASCII file is perhaps the most powerful method of
editing a file, the uninitiated will find no easier way to corrupt a file. Work with backups, check and check
again, and remember that some word processing programs add printing characters that are unacceptable for
editing of these ASCII files. Be careful to check that the number of points specified in the first line for an entry
matches the number of lines = points in the file for that entry.
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Option 3 - TRIM ON POLYGONAL BORDER DEFINED BY A GSMAP DATA BASE

This option permits the user to select an existing (input) GSMAP data base and copy the part of the
data base inside one or more closed digitized polygons into a new (output) data base. Enter 3 in response to
the prompt on the Main Menu, then answer each prompt in turn. Codes in the 400-499 group (polygons) will
not be trimmed. If you wish to trim polygons, change the 400-499 codes to those for lines (perhaps those in the
1-99 group). Then trim, and change these codes back to polygon codes in the output data base. Be aware that
if you do this and convert these codes back to polygons, those polygons intersected by the trim border probably
cannot be successfully filled (patterned). The trimming algorithm trims but does not close. The data base
containing the trim polygon(s) must contain these polygons and only these polygons (no deleted entries). One
or more digitized points on lines must be inside a trim polygon, or the trimmed entry will not be copied into the
output data base. The trim border(s) will not be present in the output (trimmed) data base. Deleted entries
will not be copied into the output data base even if they are inside the trim border. The output data base will
have the same corners as the input data base. Each trim polygon is limited to 1500 points. There is no limit to
the number of trim polygons.

Prompts:

ENTER INPUT DATA BASE NAME:

ENTER OUTPUT DATA BASE NAME:

ENTER NAME OF DATA BASE CONTAINING BORDER:

During operation the bottom line of the screen will display:
INPUT ENTRY = # NEW ENTRY = #

This message provides assurance that the program is running. After completion of the output
(trimmed) data base the system will return to the Main Menu.

Option 4 - READ AN ASCII FILE AND CREATE OUTPUT DATA BASE

This choice permits the user to specify the name of a properly formatted ASCII file and create a
GSMAP data base. An example to show the format of this file is provided on p.59. Enter 4 in response to the
prompt on the Main Menu, then answer each prompt in turn.

ENTER FILENAME FOR INPUT ASCII FILE:

ENTER OUTPUT DATA BASE NAME:

After entry of the name for the output data base the program will run. When operations are complete
the system will return to the Main Menu. The input ASCII file must end with a carriage return (no blank lines
are permitted at the start or the end of the file). If a blank line is present at the end of the file the program may
operate correctly even though it provides an error message "INPUT PAST END ...".

Option 5 - TRIM ON POLYGONAL BORDER DEFINED IN AN ASCII FILE

This option is similar in function to Option 3 but uses points (up to 5,000) in an ASCII file (the Border
Polygon file) to define a single closed polygon used as the trim border. It selects the points in an existing data
base that fall either inside or outside this polygon, as specified. The corners of the output data base can either
be the corners of the input data base or the maximum and minimum coordinates of the border polygon file.
This ASCII file must be created before starting GSMUTIL. Enter 5 in response to the prompt on the Main
Menu, then answer each prompt in turn.
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BORDER POLYGON FILE

The border polygon file consists of a series of records providing the latitude and longitude of points
that define a closed polygon in the following format: DD,MM,SS,C,DDD,MM,S,C. The first and last points of
a closed polygon must be identical. Each line must end with a hard carriage return or you risk an INPUT PAST
END error message. The border polygon must not have more than 5,000 points. The ASCII border polygon
file must end with a carriage return (no blank lines are permitted anywhere in the file). If a blank line is
present at the end of the file the program may operate correctly even though it provides an error message
"INPUT PAST END ...".

Example, border file, geodetic coordinates:
DMS Format DD format

0,W 39,-106
0,W 38,-106
0,W 38,-104
0, 39,-104
0,W 39,-106

Prompts:
ENTER FILENAME OF BORDER POLYGON POINTS:

Enter the name of the file containing the border polygon:
ENTER INPUT DATA BASE NAME:

Enter the name of the input data base. The next prompt will be:

ARE THE COORDINATES GEODETIC OR CARTESIAN?(G/C):
Enter G or C, if geodetic, the next prompt will ask for selection of format:
DECIMAL DEGREES OR DEGREES,MINUTES,SECONDS,C(dd/DMS

Specify the format by entering DD or DMS, the default is degrees, minutes, seconds, compass direction
(DMS). The next prompt allows selecting data base corners other than those of the data base being trimmed:
DO YOU WANT THE MIN AND MAX OF THE POLYGON AS THE OUTPUT DATA BASE CORNERS

(Y/N):

If Y is entered the maximum and minimum coordinates specified in the polygon file (latitudes and
longitudes for geodetic coordinates, units for Cartesian coordinates) of the border polygon are used as the
corner points for the GSMAP data base; if N is entered, the corners of the input data base will be used as the
output data base corners. The next prompt is:

ENTER OUTPUT DATA BASE NAME:

Enter the name chosen for the output data base. The next prompt asks:
DO YOU WANT ENTRIES INSIDE OR OUTSIDE BOUNDARY POLYGON IN DATA BASE?(I1/0):

Answer as desired. I copies entries inside the boundary polygon into the output data base, O copies
entries that are outside the polygon into the output data base.

Entries codes 400-499 are NOT copied into the new data base. The potentially detrimental effects of

cutting polygons into pieces outweigh possible gain. Entries of all other codes will be copied. If you want to
trim polygons, change the code(s) to one for lines, trim, then plot as lines to see if polygons have been damaged.
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Option 6 - FORMAT A TEXT FILE FOR THE 500-700 CODES
This option permits writing of a formatted ASCII file to provide text for use with 500-599 and 700-799
codes. It automatically provides sequential numbers for the text entries and proper punctuation. Enter 6 in
response to the prompt on the Main Menu, then answer each prompt in turn. Prompts:
DO YOU WANT TO APPEND DATA TO AN EXISTING FILE?(Y/N): Enter Y or N.
ENTER FILENAME: Enter the name of the file to be used as the text file, e.g. MAP.RU.
The next prompt selects between single or multiple-line entries:

ENTER OPTION (1=SINGLE LINE,2=MULTIPLE LINE,3=FINISHED):

Entry of 1 from the ENTER OPTION prompt brings the following prompt:
ENTER TEXT FOLLOWED BY CARRIAGE RETURN:

Entry of 2 from the ENTER OPTION prompt brings the following prompt:

ENTER EACH LINE FOLLOWED BY A CARRIAGE RETURN:
TO GENERATE A BLANK LINE ENTER A SPACE (BLANK) CARRIAGE RETURN:
CARRIAGE RETURN ONLY ON A LINE INDICATES END OF ENTRY:

Characters in the extended character set (ASCII 128-254) can be entered into a text file. Hold the Alt
key down, type the number of the character wanted from left to right using the numeric keypad, then release the
Alt key. The character shown on the screen will be the character defined by DOS, not the character that will be
plotted by GSMAP. You will see the plotted character on the screen using GSMAP and GSMEDIT.

Entry of 3 from the option prompt returns the system to the main Menu.

The ASCII text file produced using Option 6 can be used with codes 500-599 and 700-799. An example
that is designed for Font #0 is printed below.

1,%am",

WEOTY.

2,"&sc",

BWEOT (]

3 . L] \S L}

BEQT™

4 R IIXgnIl ,

IIEOT "

5 R nyie .

IIEOTII

6, LAST CHANCE"

(] LmEll R

HEQTW .
10,"GEOLOGIC MAP OF THE EXERCISE AREA™,
IIEOT 1]

11,"MY  FAULT®,

IIEOT L)

12,"YOUR FAULT",

BEOTY
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Option 7 - MERGE MULTIPLE DATA BASES INTO AN OUTPUT DATA BASE

This option merges two or more data bases into an output data base. Enter 7 in response to the prompt
on the Main Menu, then answer each prompt in turn. Prompts:

WILL THE OUTPUT DATA BASE HAVE GEODETIC OR CARTESIAN COORDINATES (G/C):
ENTER OUTPUT DATA BASE NAME:

ENTER TITLE dF MAP:

GET CORNERS FROM AN EXISTING DATA BASE?(Y/N): Answer y or N.

Geodetic prompts

If Y the prompt will be:
ENTER DATA BASE NAME: Enter the name of the data base that will supply the desired corners:

If N the prompt will be:
TYPES OF MAPS

1-71/2 MINUTE

2-15 MINUTE

3-30 MIN LAT x 1 DEG LON
4-1DEG LAT x 2 DEG LON
5- OTHER

ENTER TYPE: Enter the type of map desired for the output data base.

Successive prompts will ask for entry of one or more corner coordinates in the format indicated. The
format for entry of the LAT/LON corners of the data base is the same as used for entry of data base corners
when starting a GSMAP data base.

ENTER LAT/LON OF __ CORNER
DD,MM,SS,C,DDD,MM,SS,C:

After the coordinates of the corners of the output data base have been established prompts will ask for
the data bases to be merged into the output data base. The prompt is:

ENTER INPUT DATA BASE NAME:

The last prompt will be repeated as required to allow merging of a series of data bases into the output
data base.

To return to the Main Menu, hit the Enter key instead of naming a data base to be merged into the

output data base.
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Cartesian prompts
GET CORNERS FROM AN EXISTING DATA BASE?(y/N): Answer Y or N, the default is N.

If Y the prompt will be:
ENTER DATA BASE NAME:

If N the prompt will be:
OPTIONAL METHODS FOR SPECIFYING DATA BASE CORNERS

1- SPECIFY UPPER RIGHT CORNER (X,Y)
2- SPECIFY LOWER LEFT (X,Y), UPPER RIGHT(X,Y)
3-ALL FOUR CORNERS

ENTER OPTION:

These options ask for entry of the coordinates in X and Y just as in Option 1 of GSMAP, Cartesian
data base. Follow the prompts, e.g., 1 then 8,10.

After the coordinates of the corners of the output data base have been established prompts will ask for

the data bases to be merged into the output data base. The prompt is:
ENTER INPUT DATA BASE NAME:

ENTER XOFF, YOFF: Enter the X and Y offsets (in inches), e.g. 0,1.0.

ENTER XSCALE, YSCALE:SCALE FACTOR (X,Y): Enter the X and Y scale factors e.g. 0.5, 0.5 for
merging of a drawing at half the digitized size.

ENTER ROTATION ANGLE:

Enter 0 if set is not to be rotated. The desired angle is entered for counterclockwise rotation about the
lower left corner of the data base.

The last three prompts will be repeated as required to allow merging of a series of data bases.

To return to the Main Menu, hit the Enter key instead of naming a data base to be merged into the
output data base.
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Option 8 - COMPUTE LENGTHS OF LINES OR AREAS AND PERIMETERS OF POLYGONS

This option enables computation and printing of the lengths of lines, codes 1-99 and 600-699, and the
perimeters and areas of polygons, codes 400-499. Enter 8 in response to the prompt on the Main Menu, then
answer each prompt in turn. Prompts:

ENTER INPUT DATA BASE NAME:

Enter the name of the data base. For geodetic data bases the prompts will be:
ENTER FILENAME OF PROJECTION PARAMETERS (DATABASE.PRI)?

The default (hit the Enter key) is a file with the name of the input data base and extension PRJ. After
entry of the name of the projection parameter file, a prompt will then ask for the desired units:
PLEASE SPECIFY DESIRED UNITS:

1 = KILOMETERS SQUARED (lines and perimeters will be in Km)
2 = SQUARE MILES (lines and perimeters will be in Mi)
3= ACRES (lines and perimeters will be in Mi)
4 = HECTARES (lines and perimeters will be in Km)

Specify your choice of units by entering 1,2,3, or 4.

~ The next prompt will select the output device:
OUTPUT ON SCREEN,PRINTER,DISK (S/p/d): Enter S, P or D. If you specify output to a disk (D) the
screen will prompt (prompt skipped if S or P is entered):

ENTER DISK FILENAME FOR OUTPUT:
Enter the name of the file to be used for output.

After selection of the output device (and filename if output is sent to a disk), a prompt will ask for the
code of the entries to be processed.
ENTER CODE(0 TO EXIT):

Enter the code of the entries desired. The lengths of lines, and areas and perimeters of polygons will be
calculated and displayed on screen or on the printer as selected for geodetic data bases in the format below. A
header will supply information on the units of length and area. An example is printed below.

For lines:
CODE 4 (ALL VALUESINKM. )
ENTRY NUMBER = . 342 LENGTH= 196
ENTRY NUMBER = 343 LENGTH= 0.85
ENTRY NUMBER = 471 LENGTH= 292
TOTAL FOR CODE 4 = 182.10

For polygons:
CODE 400 (AREA IN SQ.KM., PERIMETER IN KM.)
ENTRY NUMBER = 2
AREA OF EXTERIOR POLYGON =  0.59 PERIMETER = 342
AREA (EXT. - INT. POLYGONS) FOR ENTRY 2= (.59
ENTRY NUMBER = 4
AREA OF EXTERIOR POLYGON = 1237 PERIMETER = 24.76
AREA OF INTERIOR POLYGON = (.68 PERIMETER = 3.64
AREA (EXT. - INT. POLYGONS) FOR ENTRY 4= 11.69

68



Areas are calculated to XXX decimal places in the units selected, lengths to .XX decimal places in the
units selected. Accuracy depends on the scale of digitizing and other factors that must be determined by the
user of GSMUTIL.

For Cartesian data bases data display will be in the form below
CODE 1 (LENGTH IN UNITS)

ENTRY NUMBER= 10 LENGTH= 0.51
ENTRY NUMBER= 11 LENGTH= 3.24

CODE 400 (AREA IN SQUARE UNITS, PERIMETER IN UNITS)

ENTRY NUMBER = 16

AREA OF EXTERIOR POLYGON=0.34 PERIMETER = 2.84
AREA (EXT.-INT POLYGONS) FOR ENTRY 16= 0.34
TOTAL FOR CODE 400= 034

For most Cartesian data bases the units are inches for lengths and square inches for areas. The units
are established when starting the data base, and normally are those of the digitizer coordinates and therefore
inches. Values for deleted entries will not be reported.

After all codes desired have been selected, the ENTER CODE(0 TO EXIT) prompt should be
answered by specifying 0 to return operations to the Main Menu.

If there is some problem with the digital representation of a polygon, a label such as that below will
follow the listing provided by this option (screen, hard copy, or disk).

INVALID POLYGON = 12 (the number indicates the number of the entry in the data base). This may
point out an error in the calculated value.

If the external polygon and internal polygon(s) do not close (identical first and last points) the
INVALID POLYGON message will be displayed and the error in calculation of the error may be large.

If the polygon closes mathematically but the last two points have identical coordinates, the INVALID
POLYGON message will be displayed but the area calculated for the polygon will be correct. Check the two
coordinates for any suspect polygon provided by GSMAP using the listing, Option 7. If the coordinates for the
first and last points of a polygon without internal polygons are identical the problem is probably due to
duplicate points at the end of the entry. The data base can be processed using Option 9 of GSMUTIL to
remove duplicate points, Filtering at map scale using a tolerance distance of 0.001 (inches) removed such
points in a test data base without changing the values calculated for the polygon, and the error message was not
generated when areas were calculated for the filtered data base.
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Option 9 - FILTER A DATA BASE INTO AN OUTPUT DATA BASE

*  Filtering a data base is done to remove duplicate points, reduce the number of points in lines to speed
plotting and thus reduce the size of the data base. When data digitized for plotting at one size is to be plotted at
a greatly reduced size, fewer points are "needed" to satisfactorily approximate curved lines. A data base with
points producing satisfactory line work at a scale of 1:24,000 may contain many times the number of points
required for a satisfactory plot at 1:100,000. When making geologic map compilations at small scale, scale
changes by a factor of more than 10 are common. If digitizing is done using large scale maps, filtering of lines
may be appropriate for smaller scale plots.

The selection of the lines to be plotted when changing map scales is a scientific matter, one not to be
managed by a computer. The filtering of digitized points to reduce the number of points in a line, yet meet
requirements for plots at smaller sizes can be done well by a computer because it requires selection of elements
to be removed. The original (input) data base is not modified by these programs. A new (output) data base is
created.

When operating the filter option, the user specifies a TOLERANCE distance. The program selects a
series of points from each original line. The first and last points of the line are always selected. Interinediate
points are selected to form a generalized line in such a way that all points in the original line are closer to the
generalized line than the specified tolerance distance. The filtering algorithm used here was developed by
Douglas, D. H., and Peucker T. K., (1973).

The section below is quoted from the source code and describes the operation of the Douglas-Peucker
filter. :

THIS PROCEDURE IS AN IMPLEMENTATION OF THE DOUGLAS-PEUCKER  *
ALGORITHM FOR LINE GENERALIZATION (SEE 'ALGORITHMS FOR THE REDUC- *
TION OF THE NUMBER OF POINTS REQUIRED TO REPRESENT A DIGITIZED *
LINE OR ITS CARICATURE', BY D.H. DOUGLAS AND T.K. PEUCKER, *
CANADIAN CARTOGRAPHER, VOL. 10, NO. 2, DEC. 1973, PP. 112-122. *

*

*
*
*
*
*
*
* THIS ALGORITHM SELECTS THE POINT IN THE LINE WITH THE GREATEST*
* PERPENDICULAR DISTANCE FROM A MATHEMATICAL LINE BETWEEN THE ANCHOR *
' * (1ST POINT) AND THE FLOATER (LAST POINT). TWO LINES ARE FORMED, *
* ONE CONSISTING OF THE POINTS BEFORE THE POINT WITH THE GREATEST *
* PERPENDICULAR DISTANCE AND ONE CONSISTING OF THE POINT AFTER. EACH *
* OF THESE LINES IS EXACTLY AS THE ORIGINAL LINE WAS, EACH POSSIBLY *
* FORMING 2 MORE LINES. THE PROCEDURE CONTINUES UNTIL ALL POINTS *
* BETWEEN THE ANCHOR AND FLOATER ARE WITHIN A PRESET TOLERANCE FOR *
* EACH LINE PART. THE GENERALIZED LINE THEN CONSISTS OF ALL ANCHOR *
* *

AND FLOATER POINTS.
* *
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To filter a data base Enter 9 in response to the prompt on the Main Menu, then answer each prompt in
turn. Prompts:

ENTER INPUT DATA BASE: Enter the name of the input data base.
ENTER OUTPUT DATA BASE: Enter the name of the output data base.

ENTER FILENAME OF PROJECTION PARAMETERS: Enter the name of the projection file to be used
for a geodetic data base. This prompt will be omitted for a Cartesian data base.

ENTER MAP SCALE: Enter the scale to be used as reference for filtering, e.g. 24000.
ENTER TOLERANCE (inches): Enter the tolerance distance in inches, e.g. .003
ENTER CODE TO BE SELECTED(-1=ALL, 0=EXIT):

Enter the code required. After entry of the code the program will operate. The "ENTER CODE TO
BE SELECTED" prompt will return to enable selection of an additional code until a 0 is entered to end the

data base. After entry of -1 or 0 the program will operate and then will return the system to the DOS prompt .

Enter the tolerance distance in inches. Selection of a tolerance distance of 0.001 inch is equivalent to
plotter resolution for the given scale; selection of 0.003 inch is about the width of a fine line. Plots made from
data filtered at 0.002 inch seem indistinguishable from plots made from original data. Use the projection
parameter file corresponding to the map projection that you expect to use for final plotting. The filter algorithm
works in terms of distances and directions. For geodetic data bases the use of a different map projection
different from that to be used for final plots may not produce the results that you want to achieve.
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Option 10 READ INPUT DATA BASE, SNAP NODES, AND CREATE AN OUTPUT DATA BASE

Option 10 processes entries of lines, codes 1-99 and 600-699, in Cartesian or geodetic data bases. It
establishes a set of nodes for the data base by reading the end points of these lines in the sequence of entries in
the data base, and snaps end points of these lines to the nodes if within a specified (snap) distance. A set of
nodes for the data base is started by reading the end points of the first entry in the data base belonging to a
code in this code group. The program then reads the end points of the next entry in this group, compares the
coordinates of the end points of this line with those of the first entry, and establishes additional nodes if these
one or both of the end points are not within the snap distance of an existing node. The process continues until
the end points of all lines have been examined, and a set of nodes prepared on disk. When this set of nodes is
complete, end points of entries belonging to these codes are examined, and if the coordinates are<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>