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TMPLOT -- TRANVERSE MERCATOR PLOT PROGRAM FOR MULTICS

By R. D. Koch and R. J. Miller

ABSTRACT

TMPLOT is a FORTRAN program which generates plot maps from points with
Tatitude and longitude coordinates. The program is set up to run on the U.S.
Geological Survey's Honeywell computer under the Multics operating system.
Maps are plotted using the Universal Transverse Mercator projection. User-
specified symbols mark the location of data points. Symbol size and type can
vary with the value of the plotted data. Points can be labelled with alpha-
numeric or numeric labels. Data can be entered from ASCII character files or
U.S. Geological Survey Statpac data files. The program is designed to handle
unqualified data and data containing the standard codes used in the U.S.
Geological Survey Statpac system to qualify goechemical data from U.S.G.S.

analytical laboratories.



INTRODUCTION

TMPLOT is a FORTRAN program, with associated subroutines, which generates
Universal Transverse Mercator (UTM) projection plot maps of data points having
coordinates as (west) latitude and (north) longitude. The X-Y UTM projection
map coordinates are computed relative to the center of each map so that there
is no difficulty plotting maps which cross UTM zone boundaries. The basic
formulae for conversion of geodetic coordinates to plot coordinates are
discussed in Thomas (1952) and Plouff (1968).

As described here, TMPLOT is set up to operate on the U.S. Geological
Survey's Honeywell Multics computer in Menlo Park, California. Plot files
(segments) are written onto disk for transfer to tape. Plots can be made on
Benson-Lehner or Houston pen plotters, or on a Versatec plotter. TMPLOT calls

6 system-maintained plot subroutines: plots, plot, letter, number, spot, and

symbol.

Purpose

Scatter plots, showing the location of points on a map, are frequently
employed to display data. TMPLOT was written to plot such maps with a UTM
projection. It can process unqualified numeric data or data which includes
the standard qualification codes used by U.S.G.S. analysts for geochemical
data. Data locations are represented on the plots by user-specified symbols.

Map plots can be made in several modes:

1. plots of unlabelled symbols showing location of data;

2. plots of symbols with alpha-numeric labels up to 8 characters in

Tength;
3. plots of symbols with one or two numeric labels (one or two data

values associated with the point); and



4. "anomally plots” with 1 to 4 symbols of different sizes corresponding
to the magnitude of a data value at each point. (These points can be

labelled with one or two numeric data values.)
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CONTROL PARAMETERS

Control parameters for the program are entered in an ASCII character,
card-image file (segment); the Control File. Each batch of data processed by
the program is referred to as a Data Set. One Control File is required for
each Data Set processed. The first two card-images or records in the Control
File contain parameters which describe the Data Set and give instructions
about how to treat it. These records are called Data Set Parameter Records
Number 1 and 2.

Following the Data Set Parameter Records are two records (Map Parameter
Records Nos. 1 and 2) for each map to be plotted from that Data Set. The
parameters entered on these records describe a map to be plotted and define a
subset of the Data Set to appear on that map. The Data Set Parameters and Map

Parameters are described in appendix A.



STEPS PROGRAM TAKES DURING EXECUTION

The program first reads both Map Parameter Records from the Control
File. For character input data, the program also reads the number of numeric
variables to be input and the input format, from the first two records of the
data file. Then the data from a Data Set is read by the program and
“unacceptable" data discarded (see Lat/Lon Skip, Proximity Skip,
Qualification-Code Skip). The accepted data is sorted by latitude and
longitude into strips running east-west. This is done to minimize movement of
the plotter pen. (This sorting is normally omitted when the plots are for the
Versatec plotter.) Parts of the data are then selected using the Map
Parameters and maps plotted for the data as specified by each pair of Map

Parameter Records in the Control File.

SELECTED PROGRAM FEATURES
Program features and options are discussed in the description of Data-Set
and Map Parameters in appendix A. Additional explanation of selected features

is given below.

Lat/Lon Skip
Included among the Data Set Parameters are geographic acceptance limits
which define an area by latitude and longitude (see Data Set Parameter Record
1, variables SLAT thru WLM in appendix A). Only points within this area will
be "accepted" for plotting. Other points in the Data Set will be ignored (not
stored for plotting). If Data Set Parameter OP2 is other than blank or zero,
a listing is made in the lineprinter output file of all data points lying

outside the geographic acceptance area.



Proximity Skip
If Data Set Parameter SKMIN is other than blank or zero, the program will
test every point as it is read from the Data Set against the two previously
accepted data points. Points within SKMIN minutes of either previous point
will be ignored (not stored for plotting). This option is effective only if
the data as entered is sorted by location so that closely-spaced points will

be 1likely to be read consecutively.

Qualification-Code Skip

Data in U.S. Geological Survey Statpac files may be qualified with letter
codes designed to qualify the results from chemical analyses performed by the
U.S. Geological Survey. If points are to be plotted using a numeric "Z-value"
(if Data Set Parameter KS1>0), these standard codes are checked by the
program and action taken as described in table 1. If alpha-numeric labels or
no labels are specified (Data Set Parameter KS1<0), qualification codes are
not checked. Qualification-code checking is not performed for ASCII character
input files because the only alphabetic information expected there is the row
or sample ID.

Proximity Label Skip

For some plots where points are clustered tightly, the labels may heavily
overprint and obscure each other and the point locations. If Data Set
Parameter SKLAB is other than blank or zero, the program will compare each
point with NPP (also a Data Set Parameter) previous points. Any points lying
within SKLAB minutes of each other will be plotted but will not be labeled on
the plot. The Proximity Label Skip test is performed after the points in a
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Data Set have been sorted by location into horizontal strips for plotting.
Since points are examined consecutively within the storage arrays, the check
does not scan across plot-strip edges. (If the plot is for the Versatec

plotter, this sorting of points into plot strips is done only if SKLAB >0.)

Map Skip
If the program finds less than MPSK (a Map Parameter) points which would

plot on a requested map, a message is printed and that map is not plotted.

DATA INPUT
Data may be entered from either an ASCII character file or a standard
U.S. Geological Survey Statpac data-file (Van Trump and Miesch, 1977). The
number of data points in a Data-Set is not limited; however, only the first
3000 points "accepted" will be stored for plotting (see Lat/Lon Skip,
Proximity Skip, and Qualification-Code Skip).

Character Input Files
Input data for each point to be plotted must occur in the order shown in
table 2. The input format is specified by the user. The first information
read from each input data record is an alpha-numeric record identifier of up
to 8 characters. This is followed by the latitude and then longitude, both as
degrees, minutes, and seconds. The data list consists of numeric data
values. These data values may occur in any order. Data-Set Parameters KSl

and KS2 are used to specify which of these values are desired for plotting.



Table 2.--Data order and input formats of ASCII character input data records

Number of Examp]
Data item computer fgampte Description
words rma

1. Sample ID 2 2a4 Up to 8-character alpha-numeric
station ID.

2. Latitude 3 3f2.0 Degrees, minutes, seconds read
as real (floating point)
numbers.

3. Longitude 3 3.0, Degrees, minutes, seconds read as

2f2.0 as real (floating point)
numbers.

4. Data list 1 for 65.0 String of numeric data values

each data or in any order. Data-Set

item read. 4(al, Parameters KS1 and KS2
f7.1) are used to identify which
elements in the data list are
desired for plotting. (For
example, KS1=3 if the third
numeric value in each record
is to be plotted.)

Number of numeric variables to read - When data is entered from an ASCII

character file, the program needs to know how many numeric values to read from
each input data record. This value (NV) is entered, right-justified, in the
first 6 spaces of the first record in the data file. The value given must be
between 0 and 100 inclusive and must be greater than or equal to both KS1 and
KS2. When data qualifiers are read with the data, NV qualifier-value pairs

are read from each input record.

Specifying whether data contains qualifiers - Data entered from an ASCII

character file may contain one-letter qualification symbols immediately

preceeding each data value (see table 1). To cause the program to read



qualifiers along with the data values, column 10 of the first record in the
data file must contain "1". If the qualifiers are not to be read, (the

default condition), column 10 of this record should be zero, blank, or "2".

Format specification for character input - A standard FORTRAN format

specification must be given if the input data are in an ASCII character

file. The format is entered as the second record in the data file (after the
record containing the number of numeric data values to be read and before the
first data record).

The format specification may be up to 80 characters long, all on one
line. It must be enclosed in parenthesis and must be a legal FORTRAN format
specification. It is important that the format specify the proper number of
computer words for each input item (see table 2). For example, the sample ID
need not be a full 8 characters long, but the specification must address 2
words. For a 3-character sample number, "al,a2" and "a2,al” are acceptable
formats, but "a3" is not because it specifies only one computer word while the
program is filling two words. Coordinates may actually be given as decimal
degrees or as degrees and decimal minutes, but the format must include
specifications for degrees, minutes, and seconds. If data qualifiers are to
be read, each qualifier-data value pair is considered a single data item and
format specifications must be supplied for both the character portion and the
numeric portion of each pair. The format may over-specify the data items,
(include specifications for more data items than are indicated by the number
of variables to read, NV), but it must include specifications for at least

that many.



U.S. Geological Statpac Input Files

Input can only be read from the first Data-Set within a Statpac file.
Latitude and longitude are read as words 6 and 7 of each data record, not from
data columns. Statpac files created from RASS II data files with program B860
(RASS II retrieval program) are always of this form, even if latitude and
longitude values are also placed into columns of the data matrix. Appendix C
shows the position of pertinant elements of a U.S. Geological Survey Statpac
data record compatable with this program. Data-Set Parameters KS1 and KS2 are

used to identify the columns centaining the data values to be plotted.

PROGRAM OUTPUT
Plot Output

Plot output consists of maps at any scale in sizes up to 29" by 100"
(Benson-Lehner), 34.5" by 100" (Houston), and 39" by 120" (Versatec)
(N-S by E-W). Any number of plots can be made from each Data-Set by
increasing the number of pairs of Map Parameter Records in the Control File.
Data points are indicated by symbols as specified by Data Set Parameters
SMBOL. Grid-tics are provided for registration at a spacing determined by Map
Parameter INTV and map corners are labeled with latitude and longitude. The
date and two titles (TITLE and TITLE2) are printed below the map. If input is
from a Statpac file, the column ID of the column specified by Data Set
Parameter KS1 is printed beside the Tower right corner of the plot. A 10 by
20 inch rectangular scale check is automatically plotted as the first frame of
each run and a bit-skip check is plotted for each map.

Alpha-numeric point labels are handled differently for the Versatec and
the pen plotters. The labels are stored as 2 computer words of up to 4

characters each. For Versatec plots, the labels are printed above the point
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symbol, one word after the other. For the pen plotters, the first word is
centered above the point symbol and the other below it. This helps reduce
overprinting in crowded areas because the minimum label size for the pen
plotters is nearly twice that of the Versatec.

Numeric point labels are handled in the same way on all plotters. The
variable specified by Data Set Parameter KS1 is plotted above the point
symbol. This value is used to determine symbol size and type on "anomally
plots" (see Data Set Parameters VALIM, SMBOL, and VALAB). The variable

specified by Data Set Parameter KS2 is plotted below the point symbol.

Line Printer Output
Line printer output consists of headings listing the Data Set Parameters
each data set and the Map Parameters for each plot. Totals and lists of data
points meeting different criteria can also be made (see Data Set Parameters

OP1 to OP5 in appendix A).

RUNNING THE PROGRAM ON MULTICS

On Multics, TMPLOT is run through an exec_com segment (file) which sets
the necessary search rules so that all parts of the TMPLOT package and all
appropriate plotter software modules will be found. The general preparation
for running this program is given below. Descriptions of the Multics system
commands used in the driver exec_com and in this section are given by
Honeywe1l Information Systems (1977). To clarify the following discussion,
items which the user types are either explained, or enclosed in single quotes

if literal. Prompts from the program are underlined.
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Create one Control File for each Data-Set to be run through the
program. Formats and explanations of the parameters in the
Control File are given in appendix A and the formats are shown on
a chart in appendix B.
Create the input data file; either an ASCII character file, or a
standard U.S. Geological Survey Statpac file with the desired data
in the first Data-Set within that file (see input data).
Give the 'new_proc' command to clear out possible interferring
elements in the current process history. This is usually
unnecessary but is a good thing to try if you seem to be having
trouble running a program on Multics. A new _proc command must be
given to clear plot software reference names from Multics
initiated_segment table if a program other than TMPLOT has been
run using one plotter, and a different plotter will be used for
the next plot.
If plots are to be made on the Versatec plotter, it may be
necessary to create an additional parameter file. Several
factors, such as the size of plot allowed on the Versatec, have
default values which may be unacceptable for a particular plot.
If so, these "initial parameters" to control the Versatec should
be put into a file. See the Versatec Manual (Versatec, 1976) for
details on changing these default parameters.
Establish a link to the driver exec_com file by typing:

'1ink >udd>Amrap>rdklib>obj>tmplot.ec'
This 1ink will be perminant and the command need not be repeated

when running the program from the same working directory.

12



6.

Execute the program and respond to prompts as follows.
'ec tmplot'

Which plotter? 1)Benson-Lehner 2)Versatec 3)Houston: enter

'1', '2', or '3' to continue, 'q' or 'quit' to stop.
If you entered '2', you will be prompted for an initial parameter
file.

Initial Parameter File: enter the filename. If you wish to use

the default initial parameters, enter 'none' or just a carriage
return. Enter 'gq' or 'quit' to stop.

CONTROL FILE: enter filename, or 'q' or just a carriage return to

stop.
IS INPUT FILE: 1)CHARACTER 2)STATPAC: enter 'l' or '2' to

continue, enter 'q' or 'quit' to stop.

DATA FILE: enter name of data input file. Entry of 'q' or

carriage return will return you to the prompt CONTROL FILE:.

OUTPUT ON TTY: enter 'y' to direct the line printer output to

your terminal or 'n' to put it into a file on disk. (A file is
recommended.) If the response is 'n', you will receive the
following prompt:

PRINTER OUTPUT FILE: enter the name you wish this file to have.

Entry of carriage return, 'q', or 'quit' will shift you back to
the prompt DATA FILE:.

The program will now read and process the data, and write plot
instructions for all maps specified in the Control File. It will

then resume prompting with the CONTROL FILE: to allow you to enter

another Control File and a data file (which could be the same one

again to plot different data from it).
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To exit the program, enter carriage return, 'q’', or 'quit' to the

prompt CONTROL FILE. If you have generated plot files for the

Versatec plotter, a warning message will be printed at this point
reminding you to wait patiently. The plot software is now
rasterizing and compressing the vector plot instructions. Wait
for the STOP message signifying the end of program execution.

Plot output will be contained in one or more files as shown below:

Plotter used Output

Benson-Lehner A1l plot frames in one file named "bl_plot".
Houston A1l plot frames in one file named "hous_plot"
Versatec Each plot frame in a separate file with names
in the series "vp1t00", "vpit0l", "vp1t02",
vp1t03", etc.
Programs are provided by the system to copy the plot files to
magnetic tape and to signal the operator to run the tape on the
appropriate plotter.
a) For the Benson-Lehner plotter, type the following:
*link >im1>b1_lib>plotter.ec'
'ec plotter bl_plot PAPER-SIZE PEN-SIZE ACCOUNT'
where:  PAPER-SIZE is '10' or '30' (inches)
PEN-SIZE is ‘'00', 'O', 'l', etc.
ACCOUNT is your 9-digit billing number.
b) For the Houston plotter, type the following:
'lTink >im1>v_plot>multi_houston.ec'
‘ec multi_houston'

You will now be prompted for the required information.

14



c) For the Versatec plotter, type the following:
*Tink >imI>v_plot>gpt'
lgpt'

You will now be prompted for the required information.

CONVERSION TO OTHER COMPUTER SYSTEMS

The configuration of TMPLOT described here is set up specifically to
operate on the Geological Survey's Honeywell Multics computer in Menlo Park,
California. Portions of the TMPLOT system have been written around specific
features of the offline plotter software available at that site and the
Multics operating system. Most of the system-dependant features are isolated
in certain subroutines and sections of the program and conversion to other
systems with similar plotting capabilities is possible without a major program
re-write. Versions of TMPLOT have been run on other systems including the
Geological Survey's IBM 371/55 computer in Reston, Virginia.

The following discussion covers aspects of TMPLOT which may need to be

handled differently for non-Multics implementation.

Driver exec_com (tmplot.ec)

This routine is a collection of Multics operating system commands to
configure a proper program run environment on Multics. This assures that the
program will "find" all necessary subroutines and parts of the appropriate
plotter software package. Equivalent functions will be performed differently

on other systems.
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Retrieving Date From the System Clock
Subroutine juldat retrieves the current date from the Multics system
calendar clock. Changes would be necessary to address the clock on other
systems. If the call to juldat is omitted, TMPLOT will run normally and the
date will be listed as "00/00/00".

File Attaching and Opening, Closing and Detaching
Attaching and opening of files is handled by subroutine openf and closing
and detaching by subroutine closef. These routines use Multics FORTRAN "open"
and "close" statements. Equivalent statements commonly exist in other
interactive implementations of FORTRAN but sintax will probably vary. If
calls to subroutines "beginl", "openf"”, and "closef" were eliminated, TMPLOT

could be run without explicit file attachments and openings.

Character-type Variables
The ability of the Multics system to handle relatively long character
strings results in common usage of long strings for naming file. Character-
type variables are a non-ASCII-standard feature of Multics FORTRAN allowing
easy manipulation of long character strings. On systems where use of long

strings is not permitted, character-type variables can be converted to integer

type.

Subroutine-name and Variable-name Length
ASCII-standard FORTRAN allows variable and subroutine-names to a maximum
of 6 characters in length. Many implementations of FORTRAN, including
Multics, allows these names to be somewhat longer. A small number of

variables and several subroutines in the TMPLOT system have names in excess of

16



6 characters. These names might have to be changed to be compatible with some

FORTRAN compilers.

Encode and Decode Built-in Subroutines
The encode and decode statements (used in subroutines reader and readsp)
are non-standard enhancements to ANSI-standard FORTRAN. They are present in
other implementations of FORTRAN but syntax may vary. The equivalent
operation may be performed with the reread statement in IBM FORTRAN.
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APPENDIX A
Format and description of control parameters in the Control File for
program TMPLOT. Asterisk (*) indicate minimum input requirements for the
program to run. A1l other entries are optional. Values designated with an
"i" format must be right-justified in the specified columns. Leaving an entry
blank has the same effect as entering 0 (zero) and will result in the default

condition (if any).

Parameter Column Format Description

Data Set Parameter Record No. 1

*ZCAL 1- 7 f7.0 Reciprocal of largest map scale (smallest
reciprocal) to be plotted.

*SLAT 9-10 f2.0 Southern latitude limit of Data Acceptance
Area-degrees.

*SLM 11-12 f2.0 Southern latitude limit of Data Acceptance
Area-degrees.

*TLAT 14-15 f2.0 Northern latitude limit of Data Acceptance
Area-degrees.

*TLM 16-17 f2.0 Northern latitude limit of Data Accepatnace
Area-minutes.

*ELON 19-21 f2.0 Eastern longitude limit of Data Acceptance Area-
degrees.

*ELM 22-23 f2.0 Eastern longitude limit of Data Acceptance

Area-minutes.

*WLON 25-27 f3.0 Western longitude limit of Data Acceptance
Area-degrees.

*WLM 28-29 f2.0 Western longitude limit of Data Acceptance
Area-minutes.

SKMIN 30-33 f4.2 =0, Don't perform Proximity Skip. )
>0, Distance (decimal minutes) between points
Proximity Skip.

18



Appendix A--Continued

Parameter

Column Format Description

SKLAB

NPP

STRIP
RATIO

*KS1

KS2

0Pl

Data Set Parameter Record No. l1--Continued

34-37 f4.2 =0, Plot all labels as specified by KS1 and
KS2. (Don't perform Proximity Label Skip.)
>0, Omit labels on points within SKLAB minutes
of each other.

38-39 i2 Number of previous points to check in Proximity
Label Skip (0 to 10). Default = 10.

40-43 f4q.1 Width (inches) of plot strips. Default = 2.2.

44-48 f5.2 Ratio of 1 minute of map distance in latitude
over 1 minutes of map distance in longitude.
Used only if SKLAB>0. Default
=1.738 (correct value for 55° latitude).

49-80 8ad Data-set location/description for line-printer
output.

Data Set Parameter Record No. 2

1- 2 i2 Tell what Tabel type to plot at Tabelled points.
= <2 Label point with secondary row ID or
"tag number" (Statpac input only).
= -1 Don't plot the point labels, just plot
the point symbols.
= 0 Label point with primary row ID
(station or sample ID).

1-100 Label with corresponding (1st to
100th) numerical value read from
each data record. Label is plotted
above the point. This value is
used to determine symbol type and
size on "anomally plots". (See
VALIM, SMBOL, and VALAB.)

3-4 i2 = 1-100 tell which numeric variable (1lst to
100th) read from each data record, to plot
below the point. If KS1<0, the value of KS2
is reset to equal KSl.

1 il = 0, list station number, coordinates, and tag
number for all points accepted.
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Appendix A--Continued

Parameter Column Format Description
Data Set Parameter Record No. 2--Continued
opP2 6 il = 0, list station number, coordinates, and tag
number for all Lat/Lon Skips.
0P3 7 il = 0, list point labels, coordinates and tag
numbers for accepted points after sorting
into plot strips (only if sorting is done).
0oP4 8 il = 0, list point labels and coordinates of points
for each map plotted.
0P5 9 il = 0, 1ist point Tabels and coordinates of points
with skipped labels (only if SKMIN.NE.O).
For OP? # 0, don't do the above. If the input
data-set is large, it is recommended that
OP1, OP3, and OP4 be set = 1 unless those lists
are actually needed.
VALIM 15-19 f5.1 Inclusive value of bottom of class interval 1.
If the data value specified by KS1 is less than
VALIM (2) the point is not plotted.
20-24 f5.1 Inclusive value of bottom of class interval 2.
24-29 f5.1 Inclusive value of bottom of class interval 3.
30-34 f5.1 Inclusive value of bottom of class interval 4.
Used only if KS1>0.
SMBOL 35-37 i3 Number specifying symbol to plot for C.I. 1.
38-40 i3 Number specifying symbol to plot for C.I. 2.
41-43 i3 Number specifying symbol to plot for C.I. 3.
44-46 i3 Number specifying symbol to plot for C.I. 4.
Used only if KS1>0.
Default symbol for C.I. 1 =66 (a "+")
Default symbol for C.I. 2-4 = 69 (an octagon).
See Appendix D for list of symbols. Plotted
symbol sizes for CI 1 to 4 are 0.06, 0.12,
0.18, and 0.24 inches, respectively.
VALAB 47-51 f5.1 Lowest value of points to be labeled.

Used only if KS1 >0.
The variable specified by KS1 is the value the

tested to determine the plot symbol's size,
type, and whether it should be labelled.
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Appendix A--Continued

Parameter Column Format Description
Data Set Parameter Record No. 2--Continued
SIZEL 52-56 f5.3 Height (inches) of characters in plotted point
labels. (Defaults and minimum values: Benson-
Lehner and Houston = 0.06, Versatec = 0.035.)
TITLE? 57-80 6ad Map contents (for example: sample sites, Cu
data). Printed below plot starting at center
of sheet, and on line-printer listing.
Map Parameter Record No. 1
*SCAL 1- 7 f7.0 Reciprocal of scale for the plot. (For example
63360, 250000 and so on.)
*INTV 8-10 i4 Interval (minutes) between grid-tics. Must
divide evenly into map dimensions in both
directions (N-S and E-W).
MPSK 11-13 i3 Minimum number of points required to plot a map.
(Default = 1).
BOT 14-17 f3.1 Margin width (inches) at bottom of plot. (From
lowest grid point to base of "plot area")
(Default = 2.0).
SEDG 26-28 f3.2 Distance (decimal deg) to plot points outside
bottom (south) map margin. (Default = 0.0).
TEDG 29-31 f3.2 Distance (decimal deg) to plot points outside
top (north) map margin. (Default = 0.0).
EEDG 32-34 f3.2 Distance (decimal deg) to plot points outside
right (east) map margin. (Default = 0.0).
WEDG 35-37 f3.2 Distance (decimal deg) to plot points outside
left (west) map margin. (Default = 0.0).
SHWD 40-44 f5.2 E-W boundary line length (inches).
SHHT 45-49 f5.2 N-S boundary line length (inches).

If both SHWD and SHHT >0, program will draw a
rectangular box arround the map.
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Appendix A--Continued

Parameter Column Format Description

Map Parameter Record No. l--Continued

TIHT 50-54 f5.2 Distance (inches) between base of characters in
title line and bottom of ‘plot area". Default
= 0.03.

Map Parameter Record No. 2

*LTSD 2- 3 i2 Latitude of map southern margin - Degrees.
* TSM 4- 5 i2 Latitude of map southern margin - Minutes.
* 7SS 6- 7 i2 Latitude of map southern margin - Seconds.
*LTND 9-10 i2 Latitude of map northern margin - Degrees.
*L TNM 11-12 i2 Latitude of map northern margin - Minutes.
*LTNS 13-14 i2 Latitude of map northern margin - Seconds.
*NED 16-18 i3 Longitude of map eastern margin - Degrees.
*NEM 19-20 i2 Longitude of map eastern margin - Minutes.
*LNES 21-22 i2 Longitude of map eastern margin - Seconds.
*LNWD 24-26 i3 Longitude of map western margin - Degrees.
*LNWM 27-28 i2 Longitude of map western margin - Minutes.
*LNWS 29-30 i2 Longitude of map western margin - Seconds.
TITLE 33-80 12a4 Location title for map. Printed on line printer

ouput and below plot starting at left edge.
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Appendix C

Location of components of Statpac data record

Word in Statpac

data record Contents
1 Sequential data-row number within a Statpac data set.
2 and 3 8-character alpha-numberic string used to label points
if KS1 = 0 (the "primary row ID").
4 and 5 8-character alpha-numeric string used to label points
if KS1 = 2 (the "secondary row ID").
NOTE: For Statpace files created with program B860
(RASS II retrieval program):
if option 2 = 1-4.
words 2 and 3 contain laboratory "tag number"
words 4 and 5 contain field number.
If option 2 = 5-8.
The above positions are reversed.
6 Latitude in degrees, minutes and seconds.
7 Longitude in degrees, minutes and seconds.
8 to (n+7) Contain n number data values.
(n + 8) to

((n+9)/10) + (n+8))

Contain n qualification codes packed 10 codes per word.
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Appendix D: Plotter character set

The numeric value to the left of each plot symbol is the code
used to specify that symbol for plotting.
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Appendix E: Source Code Listings

tmaplot.ec
add_search_rule,ec

exec_con driver for plot program tmplot via subroutine
tmplotdriver,

0 @0 @0 00 Qo @

8 EEEEECE S C RIS ST I I INS IS IS IS TSI I I IT ST EIST IS IS ZETEEITZTRTIZERTRIZZITS
ggoto Bec_name

g

glabel tmplot

gcommand_Lline off

Bif [exists non_null_Llink value_seg) 8then unlink value_se3

gelse 8if [exists seqgment value_seg] 8then Bgoto DEL_VAL_SEG

§30to CREATE_VAL _SES

[]

Blabel DEL_VAL_SEG

safety_sw_oftf value_seg

delete value_se3

g

Clabel CREATE_VAL_SEG

8if [exists segment [pdl>value_segl Bthen

gelse create [pdl>value_sey

valueSset_se3 (pdl>value_segq

3

ec fec_dir>addi_search_rule D>udd>Amrap>RKoch>obj -after working_dir
ec 8ec_dir>add_search_rule >udd>Amrap>rdklib>obj =-after working_dir
[

8label WHICH_PLOTTER

valuesset wp [(response "Which Plotter? 1)Benson-Lehner 2)Versatec 3)Houston:
&if [equal [value wp] "undefined!”] &then Bquit

8if [(equal [value wpl "qQ" ] Bthen Bquit

8if [equal [value wpl "quit” ] 8then Bquit

8§if (equal [value wpl "1"] &then Egoto BPLOT

£if (equal [value wpl "2"] Bthen &30t0 VPLOT

§it [equal [value wpl "3"] Bthen ggoto HPLOT

gelse qoto WHICKH_PLOTTER

g

A L R i L i i i S S
8 Run the dlot d>rogram for the Benson-Lehner oen plotter,

3

glabel BPLOTY

ec 8ec_dir>add_search_rute >imi>bl_Llib ~after >udd>Amrap>rdklibpdobj
>sss>run tmplotd

3

dsr >imi>bl_Llib

gquit

g PR - - - . e - - ™
g Run the plot program for the Versatec plotter,

&

glabel VPLOT

gorint To use default parameters, enter carriage~return only,

Slabel VvPLOT2

valueSset ipfile [response "Initial Parameter Fite: ")

gif [equal [value iptilel "undefined!”] &then kE3joto VPLOTJ

8if [equal [value iofilel "none” J 8then Sgoto VPLOT3
gif [equal Cvalue ipfilel "q" J 8then 8quit
g8if C(equal [value ipfilel "quit” J 8then gquit

8if [exists file [value ipfilel) Bthen &30t0 ATTACH_INIT_VAL
ioa_ "File Not Found: “"[value ipfilel
830t0 VPLOT?
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.3

Blabel ATTACH_INIT_VAL

io attach init_vals vfile_ [value iptile)

13

gBlabel VPLOTY

ec 8ec_dir>add_search_rule Dimld>v_plot ~after >udd>Amrapd>rdklibdob)
>sss>run tmploty

3

§if [attached init_vals) B8then io (detach destroy_iocb) init_vals

dsr >iml>v_plot

gquit

3

g - - . T T e T T T e T e S R e T G T e T e T G Th e TE R R R e e NG e W
[3 Run the orojram for the Houston plotter,

3

Slabel HPLOY

ec §ec_dir>adi_search_rule D>iml>BLH ~after >udd>Amrap>rdklib>obj

ec 8ec_dir>add_search_rule D>iml>houston ~after >imi>BLH

>sss>run tmploth

1

dsr >iml>BLH >iml>houston

gquit

& EEECEE S F S EEE E P S EE EEE S S EE S S SR S EE R EE S S EE E S RS S ECEXEEESEESEESEESERESEEEER
& EEESEESEE SR C S REEE EEE S E S RS EE SR E S EE S S EEEE S E S CE R EECSEE S EEEEEESEESEEERESS

glabel add_search_rule

@0

g Mul(tics exec_com routine to add a specified directory in

8 the Multics storage system toc the process search rules.

8 Routine first checks to see if the directory is already in the
3 search rules, If so, it is removed, then added ajain in the

& position specified (if any), This augments the standard Multics
g system add_search_rules command by allowing the user to move a
g directory from one place to another in the search order,

&

g

g

g

3

Arguments:

€1 - relative or absolute pathname of directory to place in the
search rules.

82,83 - (optional), arguments acceptatle to the add_search_rules

command to specify the desired position in the search order

& EEE eSS EE S EEEECEEE S S S EEECEECECEES S S S S S EEEESSSSESERSEESREIESSSERS

gcommand_Line oft :

§it [exists argument §&4) &then B30t0 A_S_R_ENTRY_ERROR1

§if [not [exists argument §1]) 8then gquit

81t [not (exists directory 81)) 8then &8goto A_S_R_BAD_DIR

&if [not [on command_error "" =-bf discard_output asr &f1)]) &then 8§3uit

delete_search_rules §1

add_search_rules £f1

gquit

8

Elabel A_S_R_ENTRY_ERROR?

ioa_ " Too Maay Arguments: &f1"

gquit

&

Elabel A_S_R_3AD_DIR

ioa_ "Directory Does Not Exist: 81"

8quit

[
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SUBROUTINE TMPLOT (IP)

C

(~===- VERSION 1 FOR HONEYWELL MULTICS. OLD_FORTRAN (06/24/80)
C

(~-~- PLOT & LABEL POINTS HAVING LAT & LON CODRDS ON A TRANSVERSE
(==~ MERCATOR PROJECTION PLOT USING BENSON-LEHNER, VERSATEC, OR
(=== HOUSTON FLOTTER, PLOT "ANOMALY”™ MAPS FOR NUWMERIC DATA,

(~~-~= READS INPUT DATA FROM ASCII FILE OR USGS STATPAC BINARY FILE.
C
(--=- NOTES:
C~=~= 1) On Mylticss tmplot and all subroutines having non-standarg
(-~=-= returns must be compiled with the old_fortran compiler because
C~-~~- arrays dent, cbal, p, and q may hold alpha or real type data
(---=- values anc the new_fortran compiler won't allow that.
C
(=--=-=2) Subroutine juldat was written by George Van Trumps, Jr.
C---- (USGS, Denver) to get the current date from the Multics system,
C
(~=-=-- PROGRAM REQUIRES THE FOLLOWING SYSTEM-MAINTAINED PLOT ROUTINES:
(==-=-= PLOTS, PLOT, LETTER, NUMBER, SPOT, SYMBOL
c338::8888:=8==88223==28:3838888:332883283:28===8==88===88=388:88==Szl==

CHARACTER*32 IDATA

CHARACTER®RD 1FMT

INTEGER OP1,0P2,0P3,0P4L,0PS,0P6,SMBOL(&),PLUS,XXXX

COMMON /SORTBK/ xX(3000),INDX(3000),IND(300)),P(3000),0(3003)

COMMON /LABELBK/ DENT(3000),CBA1(3000),x(3032),Y(3000)

COMMON /READBC/ STA(2),TAG(2)+,VART1,VAR2,3CODE1,QCODER2,

1 TDEG,TMINSTSEC,GOEGAGMINLGSEC

DIMENSION IDDS(2),L1(&),VID(2),ALAR(2),

1 R(300), SC(320), VALIM(L) ,AREA(R), TITLE(12), TITLE2(6)

DATA BLNK1,GEE,BLANK,PLUS,XXXX/®* *,'G',"* MR VAR 7

DATA BEE »HHHH L, JD»IMpJY/*B'»*'H',0,0,0/

DATA A EQ,IOT,INCAINF,LP/6378206.0€¢€.768658E-3,0,20,30,6/

DEGR=3,141593/180,0
(===:::::::::::::::::s:::s:a:s::::::sz::a::::z:::s:::::=:::s=:=:s:::::==
C

CALL JULDAT (JY,iM,JD)

C

(mmmcmcacae g g g g g [ L L LT P
IF (IP.LT.Y ,OR, IP.GT,3) GO TO 534
NDS = O
NwAP = )

C-=-=-- DETERMINE INPUT AND OUTPUT FILES AND PERFORM FILE ATTACHING,
20 I0TYPE = -1
NV = 10J
CALL BEGINT (INC,INF,IOT,LP,15,1,10TYPE,GANOS,IDATA,$500,8504)

C
IF (IDTYPE . NE. 1) GO TO 28
NSR = 5300
(==~= DETERMIVE NO., NUMERIC VARIABLES & INPUT FORMAT,
IFmY = °* ¢
CALL READCRY (IOT,INF,LP,NV,KG,1FMT,$500)
C

C(==== SET APPROPRIATE CONSTANTS FOR THE PLOTTER TO BE USED.
28 CALL WHICHPLTROF (IO0T,IP,XFUDGE,YFUDGE,XLMAX,YLMAX,CSMIN,$500)

(==== PLOT A CHECK FOR BIT SKIP & A 10 x 20 INCH SCALE CHECK,
NDS = NDS + 1
IF (NDS . NE. 1) GO TO 30
IF (IP EQ@, 2) CALL PLOTS (0.0.,0.0,0.0)
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CALL PCHECK (XFUDGE,YFUDGE)
IF (IP ,EQ. 2) CALL PLOT (0.0,0.0,+999)

(L e L L L AL et L B DL TS ettt L L L L L L L Ll L X St d bt haddedadinded

C-=-=-- READ DATA SET PARAMETER CARD W1

30 READ (INC/»31,END=SO0) ZCAL,SLAT,SLM,TLAT,TLA,ELON,ELM,dLON,WLM,
1 SKMIN,SKLAB,NPP,STRIP,RATIO,AREA
31 FORMAT (F7.0,2(F3,.0,F2.0),2(F6,00F2.0),2F6.2,12,Fb,1,F5,2,8A4)

C-=~= READ DATA-SET PARAMETER CARD NO 2,

READ (INC,33,END=34) KS1,KS2,0P1,0P2,0P3,0P4,0P5,0P6,

1 VALIM,SMBOL,VALAB,SIZEL,TITLEZ
33 FORMAT (212,61 1,4Xs4FS5.1,413,F5.1,F5.3,6A4)

G0 TO 35

(eweeecccccccraccrasccsacercccncacrcccnencaanceen R

34 WRITE (10T,35)

35 FORMAT (/' UNEXPECTED END-OF-FILE -~ CONTROL FILE */)
60 70 530

36 IF (KS1.6T NV ,OR. KS2,G6T.NV) GO TO 37
IF (NV,LT.C ,OR. NV.GT,100) GO TO 37
IF (KS1 .EQ. J) KxS2=0
IF (kS1 ,EQ, =-1) KS2=-1
IF (kS1 .EG, =2) KS§2==2
1F (XS1 .GE. =2) GO TO 39

37 WwRITE (107,38

38 FORMAT (/' ERROR: BAD SELECTED VARIABLE NO. OR NO, VARIABLES®)
GO0 TO 499

39 SKDEG = SKMIN/6D.,
1F (RATIO ,LE. J.0) RATIO=1,738
IF (SIZEL .LT. CSWMIN) SIZEL=CSMIN
LSIZE = (SI2EL/0.06) ¢+ .005
IF (NPP,LT.1 .OR,. NPP.GT,10) NPP=1Q
1F (STRIP,.LE.D.0 .OR., STRIP,GT,5.0) STRIP=2,2
IF (SMBOL (1) .LT.1 .OR. SMBOL(1).GT.72) SMBOL(1)=66
00 40 I32.,4
40 IF (S™BOL(D).LT,.1 ,OR, SMBOL(1).6T.72) SMBOL(1)=269

WRITE (LP,SOS) JM,JD,JY,NDS,IDATA

WRITE (LP»5S10) AREA,TITLE2,2CAL,STRIP,SKMIN,SKLAB

WRITE (LP,S15) SLAT,SLM,TLAT,TLM,ELON,ELM,WLON,WLM,KS1,KS2,0P1,0P2
1,0P3,0P4,0PS

WRITE (LP,S516) VALIM,SMBOL,VALAB,SIZEL

WRITE (LP»S17) RATIO

(cememercccecmeccermammmccrcecccccemceemccmeeeeeseemea-see-eeeaneeem=———-s

SKLAB=SKLAR/60.
SLAT=SLAT+SLM/640.,
TLAT=TLAT#TLM/60.
ELONSELONSELM/ 60,
WLONZWLON®WLM/ 60,
PLMAX=0.0
PLMIN=130.0

N=0

NE=0

NR=0
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Comm==-
[T

41
C
(mw=-
¢

43
¢
C====

45
Cme=-
C

L7
c

48
¢

49

50

55
c-_--

60
Commm=

65

70
Commeme=

75

80

NBH=D

NLLS=0

PRPLAT=520.

PRPLON=5]0,

OLPLAT=S00,

OLPLON=S00,

G0 TO (61,43) [DTYPE

FOR CHARACTER INPUT DATA, WRITE OUT THE NO. VAR, & FORMAT,
WRITE (LP,S518) NV,IFMT

G0 TO 45

READ STATPAC DATA-SET HEADER RECORD.

CALL READSPY (IOT,INF,LP,KS1,KS2,NSR,NSC,VID,$500)

S FRSIESTErrESIrEIEEEEEXEEEEEEEEEIRECIIESECEEIIRERERER=SRISZETEZE=EEIE
DO 125 L=1,NSR

READ DATA FOR NEXT STATION.

GO YO (&7,48) 1DTVTYPE

CALL READCR (IOT,INF,IFMT,NV,KS1,KS2,KG,313D)
GO T2 4?3

CALL READSP (INF,IOT,LP,KS1,KS2,NSC,8500)

NR = NR + 1

PLAT=TDEG+TMIN/SO.+TSEC/3690,
PLON=GDEG+GMIN/60,0+GSEC/3600.

IF (PLAT. LT.SLAT,OR.,PLAT.GT.TLAT) GO TO 50

IF (PLOV.LT.ELON,OR,PLON.GT.WLON) GO TC SO

IF (PLAT . LT.PLMIN) PLMINSPLAT

IF (PLAT ,GT.,PLMAX) PLMAX=PLAT

GO0 TO 63

NLLS = NLLS + 1

IF (2P2.NE,D) GO TO 125

WRITE (LP,S5) STA,TDEG,TMINSTSEC,GDEG,GWINSIGSEC,TAG
FORMAT (11X0,2A4,2(Fb,0,2F3,.0),5X,2AL,6X,"LAT OR LON SKIP®)
GO T9 125§

IF (SKDEG.EQ.J.0) GO TO 75

MAKE PRIOXIMITY CHECK,

DPLAT=A3S (PRPLAT=-PLAT)

DPLON=(ASS (PRPLON=PLON))/RATIO

DOLAT=A3S (OLPLAT=PLAT)

DOLON = (ABS(OLPLON=-PLON))/RATIO

If C(OPLAT ,GT.SKDEG.OR.DPLON.GT.SKDEG).AND.(DOLAT GT.SKDEG.OR.DOLO
IN.GT,.SKDEG)) 530 TO 70

WRITE (LP,65) STA,TDEGsTMIN,TSEC,GDEG,GUINSGSECSTAG
FORMAT (11%,2A4,2(F6.0,2F3.0),5X,2A4,6X,"PROXIMITY SKIP')
G0 TO 125

OLPLAT=2RPLAT

OLPLON=2RPLON

PRPLAT=PLAT

PRPLON=PLON

NE = NE + 1

N = N ¢+ 1

1fF (N=-32200) 91,85,80
NEN=-1
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GO TO 125
85 WRITE (LP,93) STA,TAG
90 FORMAT ('3000 STATIONS ACCEPTED,'»2(6X,2A4),* IS NO. 3000")

C=~~= LOAD PT, LABEL & COORDINATE ARRAYS -~ STATION ELIGI3LE TO PLOT,
91 DENT(N) = BLANK
CBA1(N) = BLANK
1f (xS1 ,NE. =-2) GO TO 92
DENT(N) = TAG(1)
CBAT(N) = TAG(2)
G0 T2 120
92 IF (XS1) 98,93,94
93 DENT(N) = STA(1)
CBAI(N) = STA(2)
GO0 10 1))
C~~==~ FOR QGCODE = 8 OR H, DON'T PLOT THE POINT,
9¢ IF (QCODEY.EQ.BEE ,OR., QCODE1.EQ.HHHH) GO TO 96
(~==~ ~* FOR JCODE=NsL,T SET vAL=0.0
IF (QCODENTNE.BLNK1 ,AND. QCODEYV.NE.GEE) VAR1=0.0
IF (VARY _GE. VALIM(1)) GO TO 97
96 N = N = 1
NBH = N3H + 1
GO 1) 125
97 DENT(N) = VAR?
98 1f (XS52) 1C0,102,99
99 IF (ACODE2.NE.BLNKT ,AND. QCODE2.NE.GEE) GO 70 130
C3AT(N) = VAR?
100 X(N)=PLIN
Y(N)=SPLAT
1F (OP1.GT.0)Y GO TO 125
1F (xS?1 ,GT, J) 6O TO 125
(===~= FOR PLOT OF STATION NUMBERS OR TAG NUMEERS.
WRITE (LP,»103) N,STA,TDEG,TMIN,TSEC,GODEG,GMINLGSEC,TAG,
1 DENT(N)LCBAT(N)
103 FORMAT (' ', I15,5%X,284,2(F6.0,2F3.0),5%X,2A4,5X,2AL)
G0 TO 125
(e=~~ FOR A PLOT WITH DATA VALUE(S) WRITTEN AT EA PLQTTED POINT.,
105 WRITE (LP+»108) NsSTALTDEGHTMIN,TSEC,GDEG,GMIN,GSEC,TAG,
1 DENT (N),CBAT(N)
108 FORMAT (' *,15,5X%X,2A4,s2(F6.0,2F3.0)+5Xs2A0s6%,F10.2,F15.2)
125 CONTINUE

130 WRITE (LP,135) NR,NBHsNLLSSNE,N,NDS
135 FORMAT (*0°/*J3',16,' SAMPLES READ',30X,16,* SAMPLES WITM B OR H',
1 ' QUAL. CODE',1TX,16s"' LATITUDE OR LCNGITUDE SKIPS'/
2 '0',1%,' SAMPLES ELIGIBLE TO 3€ PLOTTED', 12X,16,°* SAMPLES T0',
3 ' 3E PLOTTED FROM DATA-SET',I3 /)
C==8888==8=S==888=88 SIS ZEES IS EE I IS E s S ES S SEEZSSSZZZTEETTTTIZETTTTTSETI=T
(m==== SORT THE DATA RY LOCATION, ==~-mccccccccccccercccccccececccanme="
IF (1P ,NE. 2) GO TO 138
(==-==- FOR VERSATEC, SORT IFF PROXIMITY LAREL SKIP IS TO BE DONE OR
Cmme== STATION LABELS ARE NOT TO 8E PLOTTED.
IF (SKLAY,.E@.0,0 ,OR, xS1.GT.0) GO TO 295
C
138 DELTA=PLMAX=PLMIN
YTOTP=263,.0+1,85+3937D.0+0ELTA/2ZCAL
JDIFF=1,0+YTOTP/STRIP
YMINEPLMIN-0.001
DELTA=DELTA/JDIFF
JOIFF=UDIFFeI
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WRITE (LP,140) JUDIFF,PLMIN,PLMAX
140 FORMAT ('1POINTS TO BE SORTED INTO',l14,"' STRIPS BTWN MOST S & N'
1,' STATIONS AT LAT',F8,4," AND',F8,4/)
C-----o----o—------oo------------------------—--o-----------------------
C==== SORT THE DATA INTO PLOT STRIPS, =ev—eseccccccccaccncrccccsraccccaa
c
CALL STRPSORY (DELTA,JDIFFsLN,LP,N,YMIN)
C
(ee~crccccceccncncccccnccenccccccncccncscccensersrnrenenececmerencaceanns
WRITE (LP,190) LN,JDIFF,N
190 FORMAT (*0°,15,' SAMPLES SORTED INTO',13,"' STRIPS FROM',16,'
1ELIGIBLE STATIONS")
C - e S R W GRS R D R G s T e R R R R S G e e A
1fF (OP3,67.0) GO TO 270
Co=== LIST ALL STATIONS 2 DATA SORTED 9Y GEOGRAPHIC LOCATION,
WRITE (LP,225) NDS
225 FORMAT ( 'OPOINTS FROM DATA SET',13,' ELIGISLE TO BE PLOTTED.
1 ' SORTED BY LAT B LON INTO PLOT STRIPS.'/)
IF (KS1 .GE. 1) GO TO 259
D0 230 J=1,N
230 WRITE (LP#»235) J,DENT(J),CBAT(I)AY(J) X (J)
23S FORMAT (2X +1605X2s2A40sF12,4,F13,4)
60 T0 2730
255 DO 260 J=1,N
260 WRITE (LPr265) JoaY(J)oX(J),DENT(J),CBAT ()
265 FORMAT (I110,2F12.4,2%X,2F13,.2)

270 1F (SKLaAB.EG.0.0 ,OR, KS1.3T,0) GO TO 295
S g
Ce=e= MAKE PROXIMITY CHECK FOR LAREL SKIP <~vvcccccacccaca= ceesncccacocan
C

CALL LA3SKIP (KS1,0P5,RATIO,SKLAB/N,NPP,LP)

C
(emececccaccavenccscsnacccesss [, cocmcmve oo~ ccasmcane . cmcavemovee
Ce~== READ FIRST MAP PARAMETER CARD
C

295 READ (INC,300,END=499) SCAL,INTV,MPSK,BOT,IANG,SEDG,TEDG,EEDG,

1 WEDG»SHWO,SHHT L TIRT

300 FORMATY (F7,0,213,F4,201b6s4X,6F3,2,2X03F5.2)
C

NMAP=NMAP+ 1

1fF (BOT,LE.D.3) BOT=2,.0

1F (MpSK . LE, 0) MPSK=1

IfF C(INTV .GT. 0) GO TO 304

WRITE (10T7,303)

WRITE (LP,303)

303 FORMAT (' ERROR: VALUE OF INTV ,LE. O. .= STOP'")

GO TO 439
(ccccanccccccccacarcacarenercsroronsecacaraaenseeneense cccacocencevemen=
(==== READ SECOND MAP PARAMETER CARD
C
C

304 READ (1H4C,305,END=34) LTSD,LTSMALTSS,LTND,LTNM,LTNS,LNED,LNEM,

1 LNES,LNWD,LNWM,LNWS,TITLE
30S FORMAT (2(C13,212),2014,212),2X0,12A4)
C

NAP = 0

I1f (TIWT.€Q.0.0) TIHT=0,03

D0 306 1x=1,4

306 L1(I) = )
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c----

PRINT OUTPUT OARAMETERS, TOTALS & DESCRIPT INFO FOR THIS MAP,
WRITE (LP,520) NMAP,NDS,AREA,JMsJD,JY,TITLE,TITLE2,SCAL
WRITE (LP,525) LTSD,LTSMoLTSS,LTIND,LTNMALTNSALNED,LNEM/LNES,LNWD,L

INWM/LNWS »SEDG,TEDG,EEDG,WEDC

WRITE (LP,530) INTV,SHWD,SHHT,BOT,TIHT,IANG,MPSK

(==2222222ZZZZ2ZC X EXCZCSCSIR ST SESCCECRZIZIZIRIESIASSRISRAANIXAELIZISZITZ

c----

SCALE=1)),0/(SCAL*2,54005)

SCALE=0,9996+SCALE

STORE MAP CORNER COORDS AS D,M,S FOR MAP LAJELING.,
TSD = LTSD

TSM = LTSMm

TND = LTND

TNM = LTAM

GED = LNED

GEM = LNEM

GWD = LNW4D

GW¥ = LN\Nwm

KTSM= (6D« TSO+LTSM)*60¢LTSS
KTNMz (6]« TND*LTNM) «60+LTNS
KNEM= (6 «L NED*LNEM) «60¢LNES
KNWMz (4D« L NWD+LNWM) *60+LNWS
KNORT=(CTNM=KTSM)/INTV
KWESTE(KNWM=KNEM) JINTV

DOES GRIDMARK INTRVL DIVIDE EVENLY INTC MAP DIM, FROYM LTSD,LTND...
ITEST2INTVAKNORT-KTNM+KTSM
IF (ITEST,NE.D) GO YO 310
ITESTSINTVAKWEST-KNWM+KNEM
IF C(ITEST . ER.]) GO 7O 320
WRITE (LP,215)

WRITE (I0T,315)

FORMAT (' GRID DOES NOT DIVIDE EVENLY INTO 41AP DIMENSION, STOP,'/)
GO Y0 275

PRELIMINARY CALC, FOR GRID TIC & POINT x-Y COORDS, =========—==--
KNORTSKNORT/6)D
KWESTEKJEST/6D
JNORT=KNORT+1

JWEST=KJES T+1

FTSM=KTIM

FTYMSKTNY

FNEMZKNEM

FNWMEKNG Y

KTSM=KTSM/ T

KTNMEKTiM/ 60

KNEM=KNEM/ 60

KNwWMzKNJIY/ 60
DSOUT=FTS™M/3610.2
DEAST=FYEM/3600.0
DNORT=FTNM/3600.0
DWEST=FVWM/3620,3

CEN=D ,S*(DEAST+DWEST)
CLAT=(FTSM+FTNM)/7200.0
RCLAT=DEGR*CLAT
CP=COS(RCLAT)

SPESIN(RCLAT)

CP2aCP«CP

SP2=1,0-CP2

SCP=SP«(CP
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SCS5=0,5+sCP

F11461=1141,7-9,6+CP2
FMI%111699 . 3-CP2+F1141
SC228=F1141aSCP
GE=1,04).5*EQ+SP2+(1,040,75+EQ*SP2)
GEF=EQeSCP

AGE=A*GE

AGEF=ARSEF

C==== IS NO. JF GRID TICKS .LE, 300 (SIZE OF THEIR COORD ARRAYS)? ~--w=-

NTIC = JUNORT » JWEST

I1fF (NTIC .LE. 300) GO TO 323
WRITE (LP,322) NTIC

WRITE (I0T.,322) NTIC

322 FORMAT (//16,' GRID TICKS COMPUTED .GT. STORAGE., INCREASE INTV')

60 T2 53)

£SCEECERE SRR RS S rE R ERCEESCEEECCEERSEERRSSCIEECESEXT NIRRT ==ER

Ce=~== COMPUTE COORDS OF GRID TICS., =~-=rcecceccmcccacmacmcocanccecrcncses

323 L= O
ASCS = A = SCS
ASCALE = A « SCALE
FTIK = 40,C « C(INTV/360G.0)
DO 325 J=1,JNORT
Fy=J-1
PLAT=EDSIUT+FTIK*FY
DP=PLAT-CLAT
DPRZDEGR*DP
G=GE+DPR*GEF
XF=ASCALE~G*(CP~DPR*SP)
YFEDP*(FYMI+DPR*S(C228)
ASCP=G*ASC S

C-==- COMPUTE COCRDS OF GRID TICS IN ONE PLOT ROW, ==--=~ewwveccccco- e
DO 325 <21 ,JWEST
FK=K=1
L=L+1

PLON=DEAST+FTIKeFK

DLBEDEGR* (CEN-PLON)

R(L)=DL3~*XFsXFUDGE

S(L)SSCALE*(YF4DLB*DLB*ASCP)*YFUDGE
325 CONTINUE

C===~ FIND SMALLEST X & Y COORDS OF GRID TICS ON THIS MAP,
SMX=R (JAEST)
SMy=S(1)
D0 335 J=2,JWEST
IF (SCJ)-S™y) 330,335,335
330 sMy=S(J)
335 CONTINUE
DO 345 JSJWESTSNTIC,KNORT
IF (RCJY=-SMX) 340,345,345
340 SMx=R(J)
345 CONTINUE

T

Ce=== SHIFT GRID TICS NORTH & WEST BY SWAX & Ww“mAX,

SMAX=RBOT =S My
WMAXE=SVX
00 350 J=1,NTIC
R(JIZR(J) +WMAX

350 S(J)=S(J)+SMAX
KEAST = NTIC - KWEST
YKE=S(KEAST)
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X1zR (1)
Y1=S(1)
XKEZR(KEAST)
XN = R(NTIC)
YN = SINTIC)
XMEZR(JJEST)
YMEZS(JJEST)
(===~ WILL PLOT GRID FIT ON THE PLOT PAPER? ececcecccccccecccncacaccaa=n

IF (YNJLT.YLMAX (AND, YKE.LT.YLMAX) GO TO 36)
WRITE (LP,355) YN,YLMAX,Y1,XN,X1,YKE

355 FORMAT (' ',F8,2,'-IN. NORTH BORDER EXCEEDS',f6.2+"' IN.'H4F7.2/1)
GO TO 23S

360 IF (XME, LT .XLMAX _AND, XN,LT.XLMAX) GO TO 370
WRITE (LP»365) XLMAX,XME,YME,XN, YN

365 FORMAT (' ','EAST BORDER EXCEEDS',F7.2,% INCHES',4F?2.2//)
GO 10 235

C

370 TMW=ABS(R(JWEST)=-R(1))
HALFW2=),5*TMu
SHWB=HALFW2-SHWD /2,0
SHEB=HALFW2+SHWD /2,0

Ce-==~ DETERMINE WHICH PTS, TO PLOT ON THIS MAP & COMPUTE X-Y COORDS, =---
DSOUTT=DSQUT-SEDG
DNORTT=DNORT+TEDG
DEASTT=DEAST-EEDG
ODWESTT=DWE STHWEDG
MSTA=0
DO 375 J=1,N
PLAT=Y())
PLON=X(J)
IF (PLAY ,LT.DSOUYT,OR,PLAT ,GT.DNORTT,OR.,PLON,LT . DEASTT OR.PLON.GT.,
1DWESTT) GO TO 375
MSTA=MSTA+?
(=== COMPUTE X B Y MAP COORDINATES & SHIFT THEM 4 & W& 3Y SMAX & WMAX,
INDX(MSTA) =)
DP=PLAT-CLAT
DPR=DEGR*DP
DLB=DEGR* (CEN-PLON)
GE=AGE+4DPR*AGEF
GDOLB=G»DLB
XX(MSTA)Z(SCALE*GDLB*(CP=DPR*SP)*XFUDGE) +wWwMAX
Q(MSTA)Z(SCALE*(DP+(FM1+0PR*»SC228)4DLB*GDLB*SCS)*YFUDGE) ¢+SMAX
37S CONTINUE
C===:::x:=::::==:::a::::::::::::::::z::======:=====::==:=s==:=::z:::::::
I1fF (OP4L.GT D) GO TO 395
(==== LIST POINTS FOR THIS MAP SORTED BY LOCATION,
WRITE (LP,380)
380 FORMAY (*OELIGIBLE STATIONS FOR THIS MAP SORTED BY LOCATION'/)
I1F (MSTA EG. 0) GO TO 395
IF (KS1 .GT. 0) GO TO 391
DO 384 J=1,MSTA
K=INDX(J)
XL = X(K)
YL = Y(K)
CALL DMS (YL,LAT1,LAT2,LATS)
CALL DMS (XL, LONT,LON2,LON3)
384 WRITE (LP,38S) JsDENT(K),CBAT(K)LATILLAT2,LAT3,LONT,LONZ,LON3,K
385 FORMAT (' ',14,3X,2A4,2(16,202),19)
G0 T0 39S

35



391

393
394

DO 394 J=1,MSTA

K = INDX(J)

XL = x(g)

YL = Y(x)

CALL OMS (YL,LAT1,LAT2,LAT3)

CALL DMS (XL,LON1,LON2,LON3)

WRITE (LP,393) J,DENT(K)»CBAT(K),LATTI,LAT2,LAT3,LONT,LON2,LON3,X
FORMAT (' ',14,3X,2F12,2,2(16,2A2),19)

CONTINUE

(Z=23x33xS:Z33TTTITTTTTTIITTTTTTETTITIETTTTTZITITTZSIISIITTITITITTTTITTITTTIIZTZITIZIITIS

395
400

Comme

405

(eeme

410

c----

412

[

413

(oewe=

[T

415

WRITE (LP,400) MSTA

FORMAY ('0',17," POINTS FOUND TO BE PLCTYTED ON THIS MAP,'/)

ARE THERE ENOUGH ACCEPTABLE POINTS TO PLOT THIS MAP?

IF (MSTA_GT,™MPSK) GO TO 410

WRITE (LP,4DS) MPSK

FORMAT ("0#% STATIONS THIS PLOT <*,IS5,* THIS MAP NOT PLOTTED.')

GO T2 2795

PLOT MAP TITLE-LINE INFO (MAP AREA,CONTENTS,DATE) eecewcccccccan= -
RIM=FLOAT (JM)

RJD=FLOAT (JD)

RIY=FLOAT(JY)

CALL LETTER(LB,2,TD,XMELTINT,TITLE)

CALL SPOT(HALFW2,»TINT+0.06,C.12,PLUS,D. )

CALL LETTER (24,2,0,HALFW2+,2,TIHT,TITLE2)

PLOT MA® Sy¥83LS 3 ASSOC. INCLUSIVE LOWER CLASS INTERVAL LIMIT ==~
RCP = HALFWZ ¢ ((X1-HALFW2)/2.0)

IF (RCP LT, 3.,12) RCP=3,12

XEx = R{P - 1,35

Xx2 = RCP + 0,3

TIHTYT = TIHWT ¢ .2

TIHT2 = TIHY ¢ 6

CALL SPOT (XEX,TIHT2+,06,0.,06,5MB0L(1),0.D)

CALL SYM30L (XEX+_,12,TIHT2,0.12,' = ',0.0.,0)

CALL NUMBER (XEX+.48,TIHT2,0.12,VALIM(1),0.3,2)

IF (vALI®W(2) .EG. 0.0) GO T0 411

CALL SPOT (XEX,TIWT1+,06,0.12,5MB0L(2),D.0)

CALL SYM3CL (XEX+,12,TIHTY,C.12,' - ',(C.0,3)

CALL NUMBER (XEX+ ,48,TIHTI,0.12,vALIM(2),0,.3,2)

IF (VALIvM(2) .EQ@. 0.0) GO TC 412

CALL SPOT (XX2,TIHT2+,06,0.18,5MB0OL(3),0.0)

CALL SYY30L (XX2+,12,TIHT2,0.,12,' - *,0.3,3)

CALL NUMSER (XX24+,48,TIHT2,0,12,VALIM(3),0.3,2)

IF (vALIM(4) (EQ. 0.0) GO TO 413

CALL SPOT (XX2,TIHT1+,06,0.24,5MB0L(4),0.0)

CALL SYMBOL (XX24¢,%2,TIHT1,0.12,' - *,C.0,3)

CALL NUY3ER (XX2+ ,48,TIHT1,0,12,vALI%(4),0.2,2)

PLOT THE PROGRAM RUN DATE, ~ecec=cccevccecncccccccan~ ceececccccconnans
CALL NUMYBER (X1-1,00,TIHT,0,12,RIM,0,0,-1)

CALL SYMSO0L (X1=0.76,TIHT,0,12,'7 [/°*,0.0,4)

CALL NUYMBER (X1-0,64,TIHT,D.12,RJD,0.0,-1)

CALL NUMBER (X1-0.24,TIHT,0.12,RJY,0,0,-1)

IF (SHWD .EQ.,0.0.0R.SHHT EQ.0.0) GO TO 415

DRAW RECTANGULAR BOUNDARY LINE ARROUND THE MAP +-cccceccccccccce-
CALL PLOT (SHEB,D.02,3)

CALL PLOIT(SHEB,SHHT,2)

CALL PLIT(SHWB,SHHT,2)

CALL PLOT(SHW8,3.02,2)

CALL PLOT(SHEB,0.02,2)

PLOT MA® GRIDMARKS & LABEL MAP CORNERS W/ LAT § LON <~ececccccco=s
JWESTT1 = JWEST + 1
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DO 420 L=1,JWEST
K= JWESTI =L
420 CALL SPOT(R(K)#S(K)s0.24,PLUS,D.D)
CALL NUY3ER(X1+40,.16,Y1-0.07,0.12,T50,0.9,-1)
CALL NUYBER(X140,49,Y1-0.07,0.12,TSM,0,.3,-1)
LIN==1
DO 445 L=1,KNORT=1
LIN==LIN
I1F (LIN) 435,425,425
C EAST TO WEST
425 JB=SL*JWEST ¥
KE=JB+KAJEST
DO 430 <=JB,KE
430 CALL SPOT(R(K),S(K),0.24,PLUS,0.0)
GO TO 445
435 JBE(L+1)*JWEST +1
D0 440 421 ,JuWEST
K=JB=-M
460 CALL SPIOT(R(K)»S(K),0,24,PLUS,0.0)
445 CONTINUE
IfF (LIN) 450,460,460
450 CALL SPIT(XKE,YKE,0.240PLUS,0.D)
CALL NUVBER(XKE+D,16,YKE-0.C7,0,12,T40,0.0,-1)
CALL NUV3ER(XKE+J.49,YKE=D,.07,0,.12,TNM,0,.0,-1)
CALL NUY3ER(XKE=-D,36,YKE+0,.13,0.12,6ED,0.0,-1)
CALL NUM3ER(XKE+).12,YKE+0.13,0.12,GEM,J.0.,-1)
D0 455 X=KEAST+1,NTIC
455 CALL SPIT(R(K),S(K)»Da24,PLUS,0.0)
CALL NUMBER(XN=0,36,YN+0.13,0.12,G6wd»0.0,-1)
CALL NUMBER(XN+D,12,YN+0,.13,0.12,G6W"»0.0,-1)
60 T3 473
4€0 CALL SPOT(XN,YN,0,24,PLUS,0.0)
CALL NUMBER(XN=),36,YN+0,13,0.12,6W0,0.3,-1)
CALL NUMSER(XN+0.12,YN+3.13,0.12,6W%,0,J,-1)
DO 455 L=1,JWEST-1
K = NTIC - L
465 CALL SPOT(R(K),S(K),D0.24,PLUS,0.0)
CALL NUY3ER(XKE+D.16,YKE=0.07,0.12,TND,2.0,-1)
CALL NUMBER(XXE+(D,49,YKE-0.07,0,12,TNM,0,0,-1)
CALL NUMBER(XKE~0.,36,YKE+0.13,0.12,6G€6D,3.0,-1)
CALL NUVMBER(XKE+D.12,YKE*+D0.13,0.12,GEM,0.0,-1)
470 CONTINUE
C-=== END OF MAP LABELING  =~====-- cecccccrcrcccccccrccrrescercennscenen
C==~= PLOT AND LABEL STATIONS ON THE MAP,
DO 490 JJU=1,MSTA
JEINDX(JJ)
YJ=Q(JJ)
XJEXX(JJ)
C-=== CHECK THAT THIS POINT FALLS ON A 30 X 110 IN. PAGE.
IF (XJ.LE.~10.0,0R.XJ.GE.100.0) GO 70 &90
IF (YJ.LE.C.1.0R.YJ.GEL29.9) GO TO 490
C-=~= SET SIZE OF SYMBOL 70 BE PLOTTED, <==-esecccccccccccccacccccccaccn=
SIZE = .06
ISMBOL = SMBOL (1)
If (KS1 .LE, 0) GO TO 473
(-~~~ DETERMINE WHICH SYMBOL & SI2E OF SYMBOL TO BE PLOTTED,~=~=ce===== -
IF (vALIM(2) .€EQ@, 0.0) GO TO 471
IF (DENT(JJ) LT, VALIM(2)) GO TO 473
SIZE = 0,12
ISMBOL = SMBOL (2)
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471 IF (VALIM(3) _EQ, 0.0) GO TO &72
IF (DENT(JJ) LT, VALIM(3)) GO TO 472
ISMBOL = SMBOL(3)
SIZE = J,18
472 1F (VALIM(4) ,EQ. 0,0) GO TO 473
IF (DENT(JJ) LT, VALIM(4)) GO TO 473
ISMBOL = SMBOL (4)
S1ZE = J,24
c-_------_-- ........ [ —— P — P X P Y P N - -
C~=~= PLOT THE POINT,
473 CALL SPOT (XJ,YJ,SI2E,ISMBOL,0.0)
NAP = NAP + 1
M = ((SIZE/0.06)+0.0005)
LI(M) = L1(M) + 1
IF (KS1 ,LE. 0) GO TO 475
IF (DENT(JJ) .GE. VALAB) GO TD 475
GO TO 492
(==== LABEL THE POINT =emcccccmcccccc=s cememeccccaa mmmcmcccccccncan o
475 SIZE2 = SI12€/2.0
VOSU = (SI2€2 + .01)
VOSD = (SI2E2 + ,0% + (LSIZE*D.06))
IF (KS1 ,GT. J) GO TO 485
GO T3 (477,478,477) 1P
477 CALL LETTER (4, LSIZE,IANG,XJ=0.10,YJ=VOSD,C3A1(J))
CALL LETTER (4, ,LSIZE,IANG,XJ=0.10,YJ+VOSU,DENT(J))
G0 TO 430
478 ALAB(1) = DENT (J)
ALAB(2) = (BA1(J)
CALL SY4YBOL (XxJ=0.10,YJ+VOSU,SIZEL,ALAB,IANG,8)
GO T 433
485 CALL DECIMAL (DENT(J),NDEC)
CALL NUM3ER (XJ-0,15,YJ+VOSULSIZEL,DENT(J),IANG,NDEC)
1F (kKS2 .LE. 0) GO TO 490
CALL DECIMAL (CBAT(J),NDEC)
CALL NUMSER (XJ=D,15,YJ-VOSD,SIZEL,CBAT(J),IANG,NDEC)
490 CONTINUE
WRITE (LP,495) NAP
495 FORMAT (//18," STATIONS PLOTTED ON THIS MAP'//

1/7 * SAMPLES PLOTTED WITHIN EACH CLASS INTERvVAL® 17 )
WRITE (LP,496) (I,VALIM(D),LI(D),I21,4)
496 FORMAT (* C.I,',13," LOWER LIMIT',F7,2," NO. SAMPLES',16/)

(===~ COMPLETE THE CHECK FOR 'BIT-LOSS"*,
CALL SPOT(HALFW2,TIHT+0,06,0,06,xxXX,0.0)
(==== LABEL PLOT WITH STATPAC COLUMN ID, =-=c-ccc-- ceecccremcaccennane-
IF (KS1.LE.O .OR, IDTYPE.NE,2) GO TO 497
CALL SYMBOL (TMW+2,0,B07+42.0,0.12,"VARIABLE PLOTTED: ‘290.,19)
CALL SYYB0L (TMW+2.0,B0T7T+4,.3,0,12,V10,90.,8)
(===~ ADVANCE PEN FOR A NEW PLOT FRAME, emcccccacce o —e- crcrsccccrcanes
497 CALL PLOT(TMW412,,0.0,-3)
IF (1P ,EQ, 2) CALL PLOT (0.0,0.0,+999)
60 10 295
499 CALL CLOSEF (INC)
CALL CLOSEF (INF)
60 10 20
S00 IF (1P .EQ, 2) WRITE (107,501)
SO1 FORMAT ('BE PATIENT! HARD-WORKING VERSATEC IS COMPRESSING YOUR',
1 * PLOT FILES,.")
1F (NDS .LE. 0) GO TO SO2
1F (1P . NE, 2) CALL PLOT (0.0,0.0,999)
1fF (1P .EQ. 2) CALL PLOT (0.0,0.0,=-999)
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5§02 1F (LP EG, 10T) GO TO S04
CALL CLOSEF (LP)
504 RETURN
(ewmo= L e U U PP Iy,

SOS FORMAT ('1PROGRAM TMPLOT',11X,"'* UNIVERSAL TRANSVERSE MERCATOR PLO
17 #',12X,'VERSION 1 (D6/24780)° 18X, *DATE: " »13,%7%,12,'1%,1211
2 ' DATA SET NO.',I13,9%,' DATA FILE: ‘',A32/71)

S10 FORMAT (' *,8('~*),* MAP LOCATION *,8(*=*),5Xs*===== MAP CONTENTS
Tome=a?yS5X, "MAX SCALE',SX,*SORT STRIP'»EX,2(PROXIMEITY ,5X)/" *,78X
2, WIDTH,INCHES POINT SKIP LABEL SKIP'/' '",BAL,3X,6A4,5X,"
317 0F8.0,F11,1,F16.,2," MIN'SF10.2,' MIN'/)

515 FORMAT ('0',4X,*=~= GEOGRAPHIC ACCEPTANCE LIMITS «—ewetyt ¢, 4x,%L
1ATITUDE RANGE®' ,6Xo*LONGITUDE RANGE®',6X,*VARIABLES',4X,10('="),*' O
2PTIONS Yo1D( e ) ) Y L2(4Xs " MINIMUM MAXINU9®),5X,'KS1? KS2
30P1 OP2 OP3 OP&L OPS /7' ',V %,2(F7.0,F3.0),1X,2C(F7.0,F3,0),2X
Lr21601X,515/7)

S16 FORMAT (' *,3BX,'PLOT CLASS INTERVALS',9X,"LABEL"',5X,"LABEL"'/
1T Y 37X 16X 2 06X 3 46X s 4" 48X "VALUE  »SX,"HEIGHT/

2 " 'LLX, LOWER CLASS INTERVAL LIMITS:',2X,4(F7.2)/

T Y OYL,4X,'PLOT SYMBOLS:'»17X0,017,F11,.2,F10.3//)
S17 FORMAT (' RATIO OF LATITUDE TO LONGITUCE MAP DISTANCE: ',F7,.,2/)
S18 FORMAT ('ONUMSER OF NUMERIC VALUES TO READ PER RECORD:*,I8/

1 'OINPUT FORMAT: ‘LA80/1)

S20 FORMAT (*1MAP NO.'»I13,70X,"DATA SET NO.'»I3,9Xs7A4sA2,37X,"MAP DAT
VE' 213,20 721207177 '"216('="'),"' MAP LOCATION ',16('=*),10x,"' ===~
2== MAP CONTENTS ===== Yo16X,"MAP SCALE'//' ",12A6,10X,6A6,16X0°11",
3F8.0711)

525 FORMAT (' ',6X,"LATITUDE RANGE',12X,'LONGITUDE RANGE',10X,'DISTANC
1TE POINTS ARE PLOTTED INTO MAP MARGINS'/® Y2 ('MINIMUM “WAX MU
29,100, SOUTH' s6X s *NORTH' »6X,'EAST ', 7X, "WEST ' /SX»2(13,212,16,21
32,10X) 26 (F6.2,5%), "DEGREES* /)

530 FORMAT (' ',SX,'GRIDMARK',9X,*SPECIFIED MAP',14X,*B0TTOY MAP',8X,"
TTITLE LINE *»8X,*'PT LABEL'»8X,'MIN # POINTS'/"' ',5X,"INTERVAL',9X,"
2MARGIN SIZE C(WO/HT)' pB8Xo"MARGIN' 12X, "HEIGHT " 12Xo " ANGLE' »11X,'TO
IPLOT MAP'/ ' ', 18, "MINUTES ' »6XsFS.2+" X'sF6.2, ' INCHES'»F11.1,* INCH
LES',F12.2,"' INCHES',111,' DEG',113//)

END
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sudroutine twplotdriver
4
¢c===-= version 1 for Honeywell Multics. new_fortran (12718779
¢
¢-=-=-=- Driver for olotrn program tmplot.
c==-=-=- Provides a call to the borogram with an argument 1nJdicating which
c=-=-=-- plotter will be used.

c
c==== Qutput Arjument:
C==-== ip = 1, 3enson~-Lehner Plotter
=== = 2, Versatec Plotter
=== = 2, 4ouston Plotter
c======IIISI====:====:283==2=2==2===8======8=========3=88323283838822888
return
entry tmploto
ip = 1
30 to 400
¢

entry tmoloty
ip = 2
50 to 400

entry tmplotn
ip = 3

470 call tmolzct (1p)

return

encz
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subroutine begint(inc,inds,iotslprioutsiccfoinafr,ot2ondsesricatasrese)
c---- version 1 for Honeywell Multics. old_fortran (35/09/80)
¢---- determine, attach & ooen input & output files.
c---- beqin calls 3 subroutines:
opent - opens files and attaches switchnames.,
closef = closes files and cetaches switchnames,

ckinumof- accept and evaluate an integer numeric response

-~=-= Input Arguments:

inc - unit numder for control card tile.

ind - unit numder for input data file, (aill resetssee below)
iot -~ unit number for [/0 to tty.

le - unit number for lLineprinter output file,

iout = unit numder for 2nd output file.
note: wunit nos, 21 & 32 must be reserved for ind.

———— Control of file opening

icct = C Jon't open a control file,

= 1 open control file for stream input (ASCII input),
inaf < 0 oprompt for now to open the input file,

= 0 dor't open an input data file.

= 1 open input tile for stream input (ASCIl input).

= 2 open input file fcr sequentiel input (bindry input),
of2 = 0 don't oven 2nd output file,

= 1 open 2nd output file for stream 1/0 (ASCII),

= 2 open 2no cutput file for sequentral I/0 (binary),
nds = 0 open Line-printer output file,

> 0 Jon't open printer file,

=== Output &rjumentcs:

21 for binary file,
32 for a character file.

to = iot printer output to user terminal,
= lr printer output to disk file,

indf =1 1Iaput file is ascii (character type) file.
= 2 Input frle is binary file,

ind = unit number of input data file.

joa_Snnl is a Multics operating system routine to write text
to TTY with no following carriage return,

M AN OANAAODAOODANONAOOONAOONDODODODOOOAOAAMNADOOAO0ONOO0ADN

characterst list
character«3?2 icardsicatasolist,ofile?
integer accisaccosraccbeaccbosblanks,of?
data accisacco,accbraccbo/'s?r  's'sio ‘,'sqi 's'saio'/
date blank,iyes,iyeslelist/' ','Y', 'yt tty'/
(reecemcemcrecerecemreesasecashrccccrreeannen-—- emrememcmeeemee—————————
20 it Cicct .le. 0) go to 35S
call ioa_s$nnl ('"1/ CONTROL FILE : ")
read (iot,30) icard
30 format (a32)
if (icard ,eq. ' ') go to 600
it (icard .ena. ‘q' ) go to 600
it (icard .eq. ‘quit') go to 600
34 call openf (incsicarderacci)
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35

36

38

40

42

Lo

110
12¢

130
503
600

610
650

700
750

it (indf
if (indf
ind = 21
call ioa_3nnl
call ckinumof
it (idtype.ne,
it (idtype
indf =

«2Q.
g€,

idtyoe

call ioa_s$nnl

read (iot,30)

it (idata .e3.
it (idata .e3.
if (idata .eq.
it (indf.eo0.1)
if (indf.eq.2)

it (nds -.qt,
call ioa_Snnl
read (iot.42)
format (atl)
it (ians .ne,
lp = iot
alist = List
30 to 112

call roa_3nnl
read (iot.30)
if (olyst .e3.
it (olist .eq.
if (olist .e3.
if (olist .eq.
if (lp .e3. J)
call opent

«€Q.

C) go to &0
C) 3> to 38

(' IS INPUT FILE: 1T)CHARACTER
(10tsridtyper,$650,3650,3652)

1 .and. idtype.ne.2) go to 36
1) ind=3?

(' DATA FILE ¢ ")
Toata

1} l)
'3’ ) 3o to 659

‘quit') 30 to 650

call openf (indsicatasacci)
call openf (indsidatasracch)

go to 650

0) go to 500

(* QUTPUT ON TTY? (Y/N): %)
ians
'y') 30 to 73

(' PRINTER OLTPUT FILE : ")
olist
' ') go to 737
'q! ) 30 to 7C3
‘auit') 3o to 709
idata) 3o to 70
lo = 6

(lopsotistsacco)

if (of2 .le, J) go to 500

catl 10a_3nnl (' OJTPUT FILE : ')

read (i0t.30) ofile?2

it (ofile? ,eq. ' ') g9 to 750

if (ofile2 .eq. 'a’ ) g2 to 75C

if (ofite2 .,eq. 'quit') 30 to 750

it (ofile2 ,eq. idata) go to 120

if (of2.eq.1) call opeaf (ioutsofile2,acco)
if (o0f2.eq9.2) call openf (ioutsotile2r,accho)
return

it (nds .eq. J) 30 to 610

return 1

return 2

if C(iccf.3t.)) call closef (inc)

qo0 to 20

if (indf.3t,)) call closef (ind)

go to 35

call closet (lp)

go to 40

end
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C

[T
C

Co==-
C-==-
Comw-
Cm==-
[+

Cme=w-
C-==-

C=w=-

subroutine

ckinumof (iotsisrsn,n)

version "of" for Honeywell Multics. otd_fortran (06/05/79)

Checks the numeric value contained in the input character
strin3y ans.

Identical ¢t

o ckinum,fortran but programs compiled with Multics

old_fortran cannot accept non-standard returns from routines

compiled i

n new_fortran,

Input Arguments:

iot =

unit no. for 10 to tty,

Output Argument:

c==~= i z integer (fixed pt) value contained in ans,

c-~-~-- Returns:

c-=-~- normal = returns the integer (fixed pt) value from ans in i,
Co=w-= +1 = ans = blank

c---- *? = ans = 'Q','QuUit L 'R, QUIT ', 'stOP ', STOP »'exit 'L EXIT®
ce=~=-- 3 ‘= not used
c========8::===:222::!82::23==:==8=============zt======!========8==t====

21

31

Cm=—--

Cr==-
Cm=w--
C===-

Comowm=-

Cow=-
Com--

C====-

Ce==-

Cw==-

C====
[
===

cs===z

30

200
500

character+35 ans

read (iot,21) ans
format (al35)

it (ans .eq. ' ') return !

it (ans.eq.

'3' .or., ans,eq.'quit') return 2

it (ans.eg.'@' .or. ans.e3.'QUIT') return 2

if (ans.eq.
1if (ans.eq.

‘stop' .or. ans.eq.'STOP') return 2
‘exit' .,0r. ans.eqg.'EXIT') return 2

decode (ans,31) 1

format (v)

return
end

subroutine
version 1 ¢

Determine t

decimal (xsndec)
or Honeywell Multics. new_fortran (12/03/78)

he number of non-zero decimal digits to the right

of the decimal point contained in the input velue x.

Return an i

nteger ndec whose value depends 5n the number

of decimal places in the value of «x.

The output
NDEC to C

is in a form suitable for use as the input arjument
ALCOMP subroutine NUMBER to control the number of

decimal places of the output format,

Input Arquments:

real (floating point) number

Output Arguments:

ndec = -1

2z 1~

- x has no decimal part
B - x has from 1 to 8 decimal places

ST EECSEEEEC S ECR RS ZER RS CECSCCEEC RS ESSSIRESEESISSSSSZSESSESEESSRS

ndec = =1
y = abs(x)

do 200 i=1,8

it Camod(y.
go to 500
ndec = i

1.0) .gt. 0.00001) go to 30

y = 10.0 » vy

continue
return
end
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subroutine dms (decsrdegesminssec)

c

¢c~-~= Written by Roger W, Bowen, USGS,» Reston, Virginia

c

¢-=-== yversion 1 for Honeywell Multics, new_fortran (09725/779)

c

¢ dms(dec,degrmin,sec) accepts the floating point number dec and

c converts it to dejrees(de3), minutes(min), and seconds(sec) which
c are all of type integer and designed to be srinted out respective-
c ly under i3, 82, and a2 format specifications.
::3::38:88:888338332SI883388888883'8883888888883888888888838333338883888

intejer pict(60),de3zrsecominydir,dc(d)

data pict/
1'00°,°'01*,'02','03',°'04','05','06%,'07','38','29','1]",
211,12 13 Lt 1L L5, 16,017 ,%18%,119,1%20,%21 ",
31220 ,%23" 50240 525,026,427 ,%28','29','30','31%,'32",
L33, 34 5035 L 38, 37,38, 39,040,061 ,%42"%,%43",
SY44%0%40S s %O, 4T 8,491,505, '51',°52,'53','54°,
6'55','56',°57*,°58','59"/

data dc/ 'S E'L, N,/

deg=dec

r=60,*ans(dec-degy)

minsr

rz60.,*(r-min)

secsr

if (r-sec.ge..5) sec=sect+l

if (sec.lt.50) qo to 100

sec=0

minsmine?

if (min,lt .60) go to 100

min=0

de3=deg+sign(l,,dec)

100 min=pict(min+l)

sec=pict(sec+!)

it (deg.lt.0) deg=-deg

return

end

subroutine dasi (icoordsidegsimin,isec)
c

c==== writter py George Van Trumo Jr.s, US5Ss, Cenver, ColoO.
c
C-==- cmsi acceots icoord (lat or lon) as an intejer values where:
cm=== deg = d?oits S¢S (87) (Digits numberea from R to L)
c-=-= min = digits 3 & &
c==== sec = digits 1 § 2
t---~ dmsi returns the coordinate as intejer values for deg, min % sec.
c.::‘:':l:lﬂsts:lt':tSS‘SS:SS!SS‘S:'I3"3:3:83::38‘:'8833832l====833333=
ideg = icoord4/1000)
imin = mod(icoord,10000)7100
isec = mod(icoord,100)
return
end
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(4

Comm-
c

Com=m=
Cm=-=
[T
o=
Comm~
gom—-
[
Cmm—
Cowm=
o=
Comwmm~
Cm==-

cs==z=

20

Cmww-

subroutine getlst (unit,ir,id,loCoxsiaom,s)
written by George Van Trump Jr.» USGS, Denver, Colo.

Read one data row of a USGS Statpac data-set,
Arguments:

unit = input unit no.

ir - sequence nuamber of the row.

id - 4-word alpha/numeric rowid as 2 parts.

words 182- Primary rowid
384~ Secondary rowid
loc - Lat & Lon as single integers of DMS

x - array of data values,

ia - array of 1-char alpha qual. codes.

m - no, Statpac datad col, in this datd-set,
.1 - Unexdected EOF,

ZTZIIETESTIIIEZIEICEI I I IS IS IS IS S ZCESIIEEREISSEZIZIZIZSZIEIZSTZIZSZSZIZSZIZSZIZSINEZIINEEZZ
intejer unit
dimension 1d(&),loc()ox(m)ia(m),iy(20C)
n=(m+9)/10
call get (unit,ir,id,loCoxor,iys,n,$20)
call pack {(1,iasm,iysn)
return
return 1
end
subroutine qget (unitsirsidelocoxom,iyon,t)

written by George Van Trump, Jr., USGS, Denver, Colo.

c=E=zs====s=8sss=z3 ZZTIS TS S SCSCISESEIISSCSETESES SIS IS ITSSSISESSISETITIZIZITIZZIS

10

20
30

integer unit

dimension istr(?),x(m),iy(n),id(&),loc(2)sidr(4)stlocr(2)
equivalence (istr(1),1),Cistr(2),idr (1)), Cistr(6)sloecr(1))
itsrabs(unit)

read (it,end=20) istroxeiy

yr=ea

do 10 i=1,4

id(id=idr (1)

toc()=locr( 1)

toc(2)=locr(2)

return

if (unit.gt.0) print 30,it

format (™ ERROR ... An End-0f-File was encountered while reaging”,
1" uUnit",ild)

return 1

end

subroutine pack (icode,ia,no0,iy.n)

written >y Geroze Van Trump Jr.». USGS., Denver, Colo.
This suoroutine packs and unpacks 10 qualifying codes into 1

word, using as many words 3s necessary to pack "no” codes.
icode = 0 packs

=2 1 ynpacks
ia = array of unpacked codes ("no” words of 1 code per word)
no 2 nymber of codes contained in array "i1a"
iy = array of packed codes ("n” words of 10 codes per word)
n s number of words in array "iy" containin3 packed codes

dimension ic(8),ia(203),iy(20),icl(?)
dat. iclﬂ "'"B”'”L”'"“”...G"".T”I"H”'“'.'l
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10

110

d‘t. YCl/” "I"b”l”l"l"n""';"l"t”l”h“l
n2(no+9)/10

n1z10+n

if (icode.ne.)) go to 100

pack codes.

do S izl,no

do 3 j=2,7

if (ia(i).ne,icl(j)) go to 3
iatid=ic(j)

go to 5

continue

continye

do 10 i=tlsn

1y(i1)=0

iz0

do 50 j=1,n?

if (mod(j=1,10),eq.0) izi¢1
if (j.gt.no) go to 45

do 40 k=1,7

kx=zk

if (ia(j).eq.ic(k)) go to S3
continue

kx=¢

iy(id=8eiy (i)ekx=1

return

unpacks codes,

kz=n1+?

izn+d

do 110 j=1,n1

kzk=-1

if (mod(j=-1,1)).eq.0) i=i-1
it (k.gt.no) go to 110
Li=zmod(iy(i),8)
iatk)=ic(LL+Y)
iy(id)=iy(i)/8

return

end
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subroutine juldat (iy,imsid)
c
ce~~= Written by Geroge Van Trump Jr.r USGS, Denver, Colo.
4
c~==« yersion 1 for Honeywell Muyltics. new_fortran
¢
c-==-= Get the current date from the Multics system clock.
CSTTIBINNZZTT 22 S E R S S E S E E SRS S EE SR EEEEESEES XSRS /TR
external date_prog (descriptors)
character+$ date
call date_prog (date)
decode (Jate,10) iysim,id
10 format (3i2)
retuen
end

date_prog:proc (new_date).
/* written >y Geroge Van Trump Jr., USGS, Denver, (Colo.

PL/1 routine to get the turrent date from the Multics system clock., */
/t 2t ¥ 222 2 R R R R 22 2 R P R R 2 2 R 2 X 2 R R R R TR TR T R R R R R IR R RIS IR T t/
del new_date char(6):’
dcl date builting
new_datesdate’
return;
end;
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C

C-=-=-~- VERSION 1 FOR HONEYWELL MULTICS. NEW_FORTRAN (01/711/778)
C

C--=~ TEST THE DISTANCE SETWEEN EACH GROUP OF NPP POINTS IN THE LIST
(=== AND BLANK THE LASEL ARRAYS DENT AND CBA1 IF THE POINTS LIE
(e==- CLOSER THAN SKLAR,

C==-- COMPARISON VADE IN TERMS OF LONGITUDE ™MAP DISTANCE.,

C

(~-=-- SELECTED VARIAQLES:

(==-=-- KS$1 «LE.D, LABELS FOR THE POINTS ARE ALPHA-NUMERIC

(=== «6T.J, LABELS FOR THE POINTS ARE NUMERIC

C-=--- OPS = 0, LIST ANY LABELS BLANKED OUT

(=== NE.JD, DON'T LIST THE BLANKED OUT LABELS

C-===- RATIO =

(====- SKLAB =

(e=== N = NUY3ER OF DATA POINTS
=
k3

SUBROUTIMNE LABSKIP (KS1,0PS+sRATIONSKLAB,N,NPP,LP)

MINIYUM ACCEPTASLE SPACING (DECIMAL DEGREES)

NUABEP OF PREVIOUS POINTS TO CHECK
UNIT NUM3ER FOR QUTPUT TO LINEPRINTER FILE

INTEGER F2BJ(R)» F2B0A(B), F28ONC(3), OP5S
DIVENSION PRVLAT(20),PRVLONC(2()
cCowM0N  /LABELEK/ DENT(3000),CBA1(3000),x¢(3C03D),v(3202)

DATA F2BOA/'(TIH ", 015, 023X, »2A% ' s2F1'5%2.5,%,%4X))","

RATIO OF MAP DISTANCES OF 1 DEG LAT TO 1 DEG LONG

'/

DATA F23ON/'CTH ', 15,0 2(3X %, ,2F1',%2,2,+'2F12',%,5,4%,'X))"/

DATA BLANK/' '/

DG 257 l1=1,NPP
PRVLAT(II) 500,

267 PRVLONCIL) 500.
NL=0
IF (OP5 L.NE. 2) GO TO 276
1F (XKS1 ,LE. O3) GD TO 272
D0 271 11=1,3

271 FREBJ(II) = F230N(CID)
530 TO 274

272 20 273 11=1,8

27385 FRRI(II) = F280A(CLII)

274 ARITE (L°2,275) SKLAB

275 FORMAT ('1  _ABELS OMITTED IN PROXIMITY LABEL~SKIP TEST,',15X,*'SKL

142 =Y,F6,4,% DEGREES'/)
276 NPT = NPP + 1
00 27) J= NPT,N

f==~= MOTE: FIRST NPP PTS, IN THE DATA ARRAYS NOT CHECKED.

DO 278 1I=1,\NPP

JMx = (NPP+1) - 11

JaY = J - JWx

DIFLAT = ABS(PRVLAT(JMXx)=Y(J)) / RATIO

JIFLON = ABS(PRVLON(IJMX)=X(J))

IF (DIFLAT.GE.SKLAB .OR, DIFLON.GE.SKLAB) GO TO 278
NL = NL o+

1F (OPS.EQ.0) WRITE (LP,F280) NL,DENT(JMY),CBATCIMY), Y (JMY),

1 XCJIMY)#DENTC I, CBAI(IIwY (U)o XCJ)
DENT(JMY) = 3LANK

C3A1(JMY) = 3LAIK
DENT(J) = 3LANK
cCBAI(Y) = 3L ANK

273 CONTINUE
NPP1 = NP® = 1
DO 288 11=1,v?P1
JMX = 5 - 11
JMY = JMX 4+ 1
PRVLAT(JMX) = PRVLAT(JUMY)
2R3 PRVYLONCIMX) = PRVLON(JMY)
PRVLAYT(1) = v (J)
PRVLONCT) = X(J)
290 CCNTINVE
RE TURN
END

48



c

Cm—--
[+

Comm=
Cmw==-
Cmw==
o=
Cme==—=
Comm=
Cmmm=
Cmm==
Cmmm=
===
c

Cmmm-=
Cowm=
Comm=
===
Cm==-
Cm==-
Commm=
Com==~
Commm=
[+

Cmw==
Cm===
Cmm=-
Cm===-
Cmewe==
4

Cmm==

c

c
c
c
4
c
[
c
c
c
4
c
c
c
c
c
c
c
c
c
4
c

subroutine ooenfl (unitsfilnaml,filtyo)
version "L" for 4Yoneywell Multics. new_fortran (0&/707/780)

Program to do file attaching and opening for FORTRAN Programs
using the Multics vfile_, 1/0 module.
This routine provides continuity between yse of the Myltics
command~-level 1/0 commands (thru calls to subroutine iox_)J)»
and the Myltics FIRTRAN open & close statements, It allows
the calling program to specify file opening type by the
same char strinys used in calls to iox_. The actual attaching
openings, R closiny are done with the FORTRAN Llanjuage open § close
statements so that both the FORTRAN file table, and the system's
file (_jocd) table will be upoated,

Assumnptions: Several simplifying assumotions are made,
File types usec will he similar to what Multics FORTRAN would
use for default openings: "stream” for formattes ("character")
170, "seaquential™ for unformatted ("binary”™) 1/0,
keyed_sequent ial & direct openings are only maje for "unformatted”
and sequential ($q1,5Q0,5Q10s,Squ) are sequentiales not Jdirect.
Unit no. 6,7+,8 when opened for stream or seguential output
will have carrisjye control; otrergise cc Will ze off,
“"binary stream"” openings will not be made.

inout pathnames contained in character-tyoe variable .,
entry 20int openf:

filename arjumant must be characters3?2 in main prog.
entry point ooenfl:

tilename arqument must be character+80 in main proj.

control paraneters:
1. iunit: inteqer value of the FORTRAN unit to be opened,
exanple: 10 (same as "filel0"™)
2. filnam: an alpha striny containing the filenane (ex: "seds.dat")

3. nt : an intejer value corresponding to one of the following
file types.
filtyo: 3 &4-char aborev for one of the follosing file types,

1 "si" - stream_input formatted I

2 "so" -~ stream_output formatted O

3 "sio” - stream_input_output formatted 1/0

4 "sqi" - sequential_input unformatted 1!

S "sqo" - sequential_outoput unformatted O

6 "sqic"- sequential_input_output unformatted 1/
7 "squ" - seguential_update unformatted 1/0
g "ksgi"- keyed_seqguential_input

9 "ksqo"- keyed_seguential_output

1C "ksqu”- keyed_sequential _update
11 "3Ji" - girect_input

12 "d4o" - direct_output

13 "3u"™ - direct_update

2 ST S S S SIS IS SIS EIISSISCSSSSSSE2ZISZSERITTITTITT ISz ===z

character«4 filtyp
character*8 o
character*12 acc.fforn
character+32 filnan
character+80 filnant
Logical bsscc
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integer unit
deta i0t/0/

= e e = o e i e e e e e e i e e e e e
namel = 2
30 to 35

entry openf (unit,filnam,filtyp)
namel = 1

call iofiltys (filtypr,nt,$520)
bs = ,false,

cc = ,tfalse,

it (nt.ne.2 .anc,
it (unit,je.%

x5

nt.ne,5
cc=.true,

nt.ne,3
«and,

.and,
unit.le,.8)

.and., nt,ne,6) 30 to 4C

4] i f

i f

(unit . le,
(ntolt.?

C) go to 510
.0r, nt.gt.13) go to 520

fform = "ynformatted"
it (nt ,le, 3) tform="formatted”

= "seaguential"
(nt .gt. 7) acc="direct"”

acc
i f

io = "inout"”
if (nt,ne,1
io = "in"

cc = ,false.
30 to 13C

i1f (nt.eq.2

.anc, nt.ne,4& ,and, nt.ne,% ,and. nt.ne,11) go to 75

75

.0rF, Nt,eq.5 .,or, nt,eq.? .0r., nt.eq.12) 10="out"

3o to (110,120) ramel
open (unitefile=filnamsform=tformsaccess=accomoce=io,
1 binary strean=bsscarridyesccrerr=550)
retuyrn
12C open (unit,file=filnaml,form=fformsaccess=accomode=io0,
i binary stream=bs,carriagesccserr=55"0)

1

return

[t L R R R R R e e ———

entry closef (ynit)

close (unit,err=420)

return
(meceeemecomsccecccemcmmem e ememcee e - e eee . mm—e - ———————— ecemem—————
510 «rite (iot,511) unit
511 format (*ERRIOR: 3ad Unit Number: ',i110)
Jo to S90
S20 write (iot,521) nt
521 format ('ERRIR: Baj value for 1/C-Type: ',i11D)
go to 590
550 go to (551,552) namel
551 write (i10t,553) uynit,filnam
552 write (iot,554) units,filnaml
553 format ('ERROR In Openinag Unit',i3,', Ffile: ',332)
554 format ('ERRIR In Opening Unit*,i3,', File: ',a80)

30 to 590
590 close (unit,err=900)

(AL LR R L L L P P e P PP L R L Bl R et dadutedad

500 write (10t,691) unit
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601 format (°ERRIR (losing Unit:',13)
900 return
end
subroutine iofiltyp (filtypsiotype,+)
c
c-=--=- version 1 for Honeywell “ultics. new_fortran (04718/780)
c
¢~-=-~ Accept a 4-char,. aborev specifying a file 1/0 tyoe.
c--~-- Return a corresponding integer value,
c====:============88=3388 EE S S E S E 2SS EZEESES ST SES2ISSTTIZREERTIREZTRSZS
charactersé filtyprtypes(13)
data iot/C/
data types/'si ','so ‘','sio ','soi ','sqo ','s3i0'.,'squ ‘',
1 'ksqQ1'e'ksqgot,'ksqutstdi '2'do ','du Y/
(eecmcccmccncaen ceece = ecccccscccccar e ———— e ee e ———— remcem——————
do SGC 1=1,13
if (filtyp .ne.types(i)) g0 tc SO
iotype = i
qo to 100
SC continue
iotype = 0
write (iot,61) filtyp
6% format ('ERRIR: 2ad 1/0 Soecifiec: ‘',al)
return 1
132 return
end
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subroutine pcheck (xfacteyfact)
[4 .
c-~==- version 1 for Honevwell Multics. new_fortran (03/721779)
<
¢-~~-~ olot ¢ 10 X 22 inch scale check on an off line plotter,
¢~=-==- Variables:
c~~--~ nxfact & yfact are x 8 y coordinate fydge-factors to correct for
c-=--- inaccurate scale adjustment of the plotter.
c
¢---- Program uses the fallowing system-maintained plot routines:
=~ plots, soots number, symdol
c======$x:=$3==8=!==:=====3==3=S=8===================8==388888!!8888:832
external symd>ol (descriptors)s, soot (Jescriptors)
it (xfact .e3q. (.0) xfact=1.0
if (ytact .e3. C.C) ytact=1,0

¢c~-=-- 3eqin check for bit skips.
call spot (2.0,2.0,0.24,"'+',0.0)
c~~~- Begin plotting the scale check,
x10 = 10.0 « xfact
y10 = 10.0 » yfact
y20 = 20.3 = yfact
call plot (0.1,0.0,3)
call plot (0.2,C.0.2)
call olot (3.0,y13.2)
call plot (0.2,y1C,2)
call plot (3.2,y10,2)
call plot (0.0,y29,2)
call plot (D.2,y20,2)
catl symcol (0.25,18,90,0.06,'x',9C,.,1)
c3ll number (3.25,1%2.00,0.06,yfacts,90,,%)
celt plot (0,0,C.0,3)
calt plot (x1J3,0.3,2)
call plot (x12.,0.1,2)
call symbol (8.9%3,0.25+,0.26,"x',C,1)
call number (9.0,0.25,C.06,xfact,0.0,2)
¢c---- Complete plottiny the check for skippedl hHits.
call spot (2.20,2.3,0.13,'x',92.0)
c==-== Shift paper for the next olot frame,
catl plot (13.0,2.0,-2)
return
end
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subroutine re2adcr (iotsinfoifmt,nv,ksl, ks2,kqsr)
c~==~- version 1 for noneywell multics. old_fartran (12/17/79)

c--=-- subroutine called by plot programs (versions of tmplot)
c-=--- to read one record of ascii character input ddata,

c---- Selected Varigbles:

¢c---=- ot = 1/0 unit aumber for tty.

c--=-- inft - Input unit to use to read the data.

c==== ifmt - fFormat to use to read the data,

c-=== nv = Numder of numeric (float ot) varratles to read,
c--~- ks - dhich variable to load into vartl,

c===- ks2 - 4hich variable to ltoad into var?.

¢c-=---  ka = 1, reac alternating gqual-code s variacle

c-=-=- = 2, 3ata contaeins no qual-codes,

c===~=- *1 -~ Unexpected EOF,

c=====: 2 s 2 I X P E X R S R E T R S X R R I X P R R R 1 E E X 2 R I X X i R 2 R I 2 A R R R R R R E R R 2 2 )

character*1 form(80)

character«80 ifmt

Jimension itemd(1),var(100),iqC1C)

common /readok/ sta(2),taj3(2)svarisvar2sagcocel,acodel,
1 tdegstminstsecrgceygrgminsgsec

2]

1t {nv .gt. J) go to 42
c-=-=-=- Re3d Zata containing only record i3, Lat ana lon,
read (inf,ifnt,end=310) startcegstmin,tsecrsg3egsyninsasec
30 to 230
Cmcccmmeccmemc~ e mem—ecm——————— e e mececccceccmeceem—e————————— cmm——m—
;:--=-- Read data inclucing numeric variables,
4) g0 to (45,41) ka
¢---- Data contain no qualifiers,
41 read (inf,ifnt,end=31J) start0eqg,tmin,tsec,gdegr3ymins3seces
1 (var(j)ej=lonv)
it (ks? .le, 3) 30 to 200
varl = var(ks?)

(2}

14 (ks2 .le, J) g0 to 202
var2 = var (ks2)
30 to 23¢C
Cmmmemmeceeeae— e ———m = e e e e cccccccecccccceacen- e m———— e mmm—m——————
c-=--- Data include jualification cooes,
45 read (inf,1fnt,end=310) stastdeg,tmins,tsecradegriminsgsec,
1 (1q(jlevar())esy=tenv)
if (ks1 .le., 0) 30 to 230
varl = var(ks?t)
itemp(1) = i3(kst)
decode (itemp.,?1) acode?

if (ks2 .le. J) 30 to 200

var?2 = var (ks2)
itemp(1) = igqCks2)
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71

222
310

===
c----
Cmm==
Cmm=-
Comm-

Cmm==

Comm-

decode (itemd,7') qcoae?
format (a41)

return
return 1

entry regucrl (1otsinc,lprnvekqeitmt,v)

If variable 1fmt is blank, read a standard FORTRAY format
specification from an ascii character file and check the format
to see that 1t is enclosed in parrens,

Selected Variables:
ing ~ input unit for file containing the format soecification,
ny ~ number cf numeric data values to real per 2Jata record.
lp ~ unit numrber for output te Llineprinter file

(S S S S S SSE S S S S S22 E S SIS 23 SZ2ZITEITIIITISTIITIISTIITEIITIIISNIITIZEIIIIIZEISS

[

&~

22
22

624

625

[a)

w23

425

430
431

.

643
522
525
526

528
529

read (incr,415,end2520) nvskq

format (ibs,i%)

if (nv,lt.C .or. nv,qt.10)) go to 525
1f (kg .,ec. J) kas¢

1t (kg.lt.? .o0r. kge3gt.2) 30 to S28

reaa (incs,t23,en4=520) ifme
format (a3l)

decose (ifmt,t24) fornm

tormat (287a1)

4¢ 626 1=1,77

if (form(i) .ea. ' ') no to 42¢
11 (form(r) .ea. '"(') go to 4ZR
qc to 437

ccntinue

3¢ to &3¢

3o 42% i=1,75

) = 81 -

¢ (form(j) .egq. ' ') 3o to 429
1f (form(j) .ea. ")') 3o to 443
go to &30

continue

write (iot,431) ifmt
format (' ERROR In Input Format, Missiny Parren,'/a80)
go to 52C

return

return 1

write (io0ts526) ny

format (’Errdor: 333 Value For No., Of Variables:',18)

return- 1

write (io0t,529) kg

format ('Error: 8ad vValue XQ (select reqgding of qual codes):'i8)
return 1

end
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subroutine readsp (inf,riotelprksl,ks2sns5c,0)
[4
c==== version 1 for Hcneywell Multics, olda_fortran 127114 77)
4
c---- Read one data record (2row 3sample) of a USGS STATPAC data file,
¢~==~= Return primary & secondary row-ids, L3t R lon (de3,min,sec as
C===- reoel no.)s, and 2 numeric values with corresponding qualification
(===- codes (as specified by ks1 and ks2).
[4
¢t=-=-- Note:
c~-=-- readsp assumes that the Statpac file has sample no, selected
¢-=--=- as the primary row=-i1d, usually with a tar no. as tne
c-=-=-=- secondary raw=-i1,
4
c~=-=-= readsd reaguires these routines frow >uda>Cmptarol>gvtliodob)
[t Jetlst, 32t, OCdcCk
¢c--=-- These routines (written by Georqge Van Trump, Jr., USGS) read
[t and unpack one data record of a USGS Statpac data file.
¢
¢c-==-- Selected variables:

c==~== in¢ - unit number for data input

¢=-=-=-- 1ot - unit numper for 1/0 to TTY

c==-==- Lp - unit numter for output to lineprinter file

c==~=-=- ksloks2 - tell whict data values to returr

c==~== nsc - numder of data columns in the Statpsc iaput file
c~==-=- sta - B-cnaracter alpna=-numeric primary row=-ii

c~=-=-=- tag - B-character alpha-numeric secondary row=~ig

¢c~=-=-=- vari,var2 - return thas data values requestedg by ksl,ks?
cm=== 1 - non-standard return for unexpected end of file

(3T SSS233T3ISS2TSSTSTIFSTTITISSTETTTITIIISTSIITSSTITTTIISSIIIISEIIEIE=EE

commdyn /reacok/ sta(2),tag(2),vartlsvar2s,acodei,acodel,

1 tdegstmin,tsecogdegsgmrinsgsec

dimension 13(4),1d38(2),¢14C100,2),vid(2)sl0c(2),v(130),i1q(100)
(mmevememmmceeesccceseccemeeceecmeee—m—m———————— meem————- e eem——— e mm——

call gettlst (infrir,idslocoveiqenscs365])

decoce (13(1),SC) sta(1)

decode (id4(2),50C) sta(2)

Jecode (i1d{(3),50) tag(1)

Jecode (i13(4),50) tag(?)

52 format (ad4)

varlizv(ks?)
var2svi(ks2)
decode (iq(ks1),60) qcode!?
decode (i3(ks2)»60) gcoce?

if (kst! .ge.
if (ks2 .3e.
if (ks?!1 .ge.
if (ks2 .ge.
format (al)

JEPRERY S Yy
~

>

c=--=-=- convert lat 3 lon from intejer to dejsminssec
call dmsi (loc(1)s,tatsla2,lald)
call dmsi (loc(2)sl0o1sl02,103)
tdeg = a1

tmin =z la2
tsec = lal
3deqg = Lo1
gmin = o2
3sec = Lo}
return

651 write (Lps652)
write (iot,652)
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452 format (//' unexnecteu EOF while re3ding 1nput STATRAC fale *)

retuyrn 1

c-------—-----------""------------------—----“----------------------—“
entry readspl (iots,inf,lpskslsks?2,nsronscovidse)

C

c=-=--~- reag statoac data-set header record.

4

¢---- Selected Variables:

c====- jdds - 3-character alpha=-numeric Statpac Data-Set ID

(====- nsr - number of data rows in this Statpac Data-Set

c-===~ ¢id - arr3y cf 8-character data column ID's

22 2223232222232 IITITTTIITI=I

read (infr,eni12650) iddssnsronsc,((cidCisk)skz1,52),

write (lo,133) ddsensro,nsc
write (10t»136) 10dssnsronsc
135 format (' DATA-SET: ‘9234017, ROWS.',15,°" COLJUMNS,.'/)
136 format (' Data-Set: ',2a4,17,' RoOws.'»iS5,' Columns.')
it (kst,le.nsc .and. ks2.le.nsc) go to 142
write (Lprl41) nsc
write (i0ts141) nsc
141 format (//' 2OL NO OF SELECTED VAP GT NO STATPAC INPUT (CLS=',15)
return 1

142 ¢ (ks?! .le., J) return
vid(1) = cid(ks1, 1)
vid(2) = cid(ks',2)
write (lgcs143) vid
write (i10ts144) vid
142 format (' CO_U™!' ID OF SELECTED STATPAC VARIABLE: ',2a4//)
144 format (' Columr ID of Selected Statpac Varravle: ',2a4)
return
end
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C

Comm-
4

Comw=-
<

Comm=—-
Cmmeo-
Como=
C-==-
Comm=
Comm==—

(oome-

subroutine sortm (jnskasc)
version 1 for Honeywell Multics. new_fortran (02/07778)
order poYnts Dy longitude (x coordinate) within 3 plot strip,

Selected Variables:
jin - no. 2ts. within current group to be s>rted
kasc - .ge.)s sort in ascending order of xx
«lt.)s sort in descending order of xx
indx - locations of points in ori3jiondl data arrays
r - temddrary storage
xx - x coordinates (long in dec. Je3) of pts to sort

(CSESTSSESE 2SS S S ST ST C S ST RS2SRSS S eSS eSS SSSSETSSSS2SSSSESsS28SsSSS===283==

common /sortok/ xx(3002),idx(320D),1n2(3320),p(3300),3(302D)
dimension in3iex (3330), f(3700)s jdex(3007)

(rrmemeeccarcrrcern e - - - ™ . T ™ T e - . . -

45

50
55

nlizjn+t

do S 3=1.)n
index(j)=j
r(yd)=xx(y)

40 25 j=2.,)n
jm=i=1
jotj*‘
xj=xx(j)

3o 20 k=1ls)m

if (xj=r(k)) 12,12,20
JkEj-«x

dc 15 =1,k

te=jo=!

telsler=1
index(lr)=injex (Lr1)
r(ledse(le)
index(k)=j

r(k)sx)

30 to 25

continue

continue

do0 30 j=1.,jn
id=index(j)
jdex(j)=indx(id)

Order i1ndex values for this strip (L to R, or R tc L)
if (kasc) 45,35,35

d0 ¢0 j3=1,jn

indx(j)=jdex(j)

go to 55

do SO j=1,jn

lant-j

indx(j)=jdex( L)

return

end
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c-
c-

“

145
182

149

-

subroutine strpsort (deltasjdiff,ln,tlosneymin)
version 1 for Honeywell Multics. olag_fortran (22707778

Sort date for orojram tmplot by latitude (x) int> horizontal plot
strios. (each strip runs the width 2f the plot)
Load array ind containing array index locations of data in arrays
dentschalsxsy in the order the points are to be plotted’
then re-order the ddta according to the values in ind.

requires suoroutine: sortm

Arguments:

delta - widtnh of plot strips (decimal de3rees)

ydift = numoer of plot strips this map is divide? into

ln ~ total no., pts. loaded into plot strips so far,

n ~ total numder of data points to be plotted,

ymin =~ latitude of bottom of current strip (decimal degrees)
Selected Variables:

chal =~ data value for the points

dent =~ Zata value for the points

indx =~ position ~/in the origional data arrays of pts in

current strip,

i) ~ main array index for last point assignei to this strip
in - 10. o0ints loaded into current strio

kasc - flag tells to plot strip R to L, or L td R

nyt - no. points left to be placed in a strip

p § g - temddorary storage
x £y - lat 3 lon coordinates of data pts (decimal dejrees)
amin = (a3t of top of current strip (Jecimal agejrees)

common /sortox/ xl(SCﬂD)ovndx(306”);1n1(3900);o(3 £3),3(32320)
common /labelox/ dent(3021),c5a1(320M,x(22C),y(323)

xasc = =1

nl = n ¢+

d0 135 (=1,y)3if¢

minsynin+sdelta

=0

find all pts 4/in this strip R (033 xx R indx for sorting by long.
w/in the strip,

do 155 j)=1.,n

vizy(j)

if (yy=ymin) 155,150,145

1t (y)=gmin) 15(,155,135

jn=jn+

indx(jn)=j

xx(jn)zx())

ii®)

lnzln+?

continue

write (Lp,16)) Lloynin,qninsjn
format (' ", STRIP®,i5,10x,'FROM® ,£7.2,3x+»"'t0%+»f7.2,3x+s"CONTAINS',
iSe3x,"STATIOINS ")

yminzgmin

n)ytanl-Ln¢jn
if (jﬂ) 185,185,165
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165 1f (jn=1) 183,177,175
170 ind(njt-1)=jj
30 to 185

175 kascs-kasc

C

¢=-=-=- Sort the data within this plot strip by longitude <======-
call sortm (jn,kasc)

c

do 180 j=1,jn

jlenjf-j

180 ind(jl)=sindx(j)

185 continue

LR e T et E L R R R PP e R DT

¢---- Reorder arrays

40 135

j=1en

id = ind(j)

o(j) =
195 a(¢y) =
do 295
x(j) =
275 ytj3) =
do 215

x(id)
y(id)
j®1,n
0(j)
Qlj)
1=1.n

id=inZ ()
a()lscoal (i)
215 p(j)=gent(id)

do0 223

11.n

coai(jl=q(})
222 dent(3)=p(j)

(e emem e en e e e e s e e nan-

return
enc

xsysdentscHal

59

-sorted oy

lat & lon

.

comeoe=

into olot strips



Commm-

Commm=

Cmmm-

Cmmmm
Cmmm-
Commm
Comenm
Cmme=
Commm
Cmem-
Cmmm-m
Cmmm-
Comm-
Comm=

czs==

[

109

Cm==-

152

Cmmm-

-
€3

subroutine wnhnicholtrot (iot,ipsxfryf,ximax,ylmazxscsmings)

version 1 for Honeywell “Multics. old_fortran

(12715779

Subroutine far plot programs to set appropriate values for

constants for the specified plotter,

Arquments:

iot 2 yait no. for tty 1/0,
ip = 1, Benson~Lehner Plotter
= 2, Versatec Plotter
= 3, Houston Plotter
xt = Fydge factor to correct x axis
yf = Fiage factor to correct y axis lengtn,
xlmax = max possible plot dimension -
ylmax = max possible plot dimension -
csmin = min, osermissible character height
* = Bad input., 1ip not 1,2, or 3.
RS RS CE S RS SRS ST SIS IZEZESSSCIRRSSESSSZS=I==z==x
if (in.lt.1 ,or. 12.9t.3) return 1

30 to (103,152,227) i»

3enson-Lehner

xf = 1,02

yf = 1,090
xlmax = 100,)
ylmax = 2% .8
csmin = 0,0%
return
Versatec

xf = 1,30203)2
yf = 1,22001)5
xlmax = 120.)
ylmax = 33,3
csmin = 2,035
return

Houston

xt = 1,00

yt = 1,30

xlmax = 120.)
ylmax = 34,5
csmin = 0,056
return

end
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