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1. Introduction
This report describes a collection of programs used for the selection,
manipulation, and display of geomagnetic variation data. Input for these
utility programs are 9-track magnetic source tapes created by program TRANZ
(D. V. Fitterman, Transcription of geomagnetic variation data from Sea Data
cassettes to tape using the HP9640A, USGS Open-File Report No. 81-95, 1981).
The data are recorded on magnetic cassettes and transcribed to magnetic tape
by program TRANZ.
There are several functions which these programs can perform. The
following is a list of the tasks and the programs that performs the tasks.
1. Plot daily magnetograms from source tapes (PLOT@)
2. Select data segments from source tapes and store in Integer Format
disk files (SLECT)
3. Fill in holes in data files (PATCH)
4. Low-pass filter data files (LPBUT)
5. Decimate data files (DECIM)
6. Add or subtract two data files (ADSUB)
7. Multiply or divide the contents of a data file by a constant (MULDV)
8. Remove a linear trend and the mean from a data file (DTRND)
9. List selected portions of a source tape (LSTAP)
10. List selected portions of a disk data file (LSTDS)
11. Plot daily magnetograms from source tape (PLOTH)
12. Plot the contents of disk files (PLOT3)
The 1individual chapters of this report contain descriptions of these
programs. Input and output file formats for the different programs are
described in Appendix A. Appendix B -~ User’s Guide contains examples of the

use of the programs.



Introduction

Hardware and Software Requirements

The software 1s 1intended to be run on a Hewlett-Packard 9460A
Multiprogramming System, now superseded by the HP-1000. The hardware consists
of a CPU, disk drive, 9-track tape drive, terminal, and a printer/plotter-.
The plotter used is a Varian Statos 33 and 1s necessary only for programs
PLOT@ and PLOT3.

Most of the software 1s written in HP FORTRAN IV with a few HP Assembly
Language subroutines for special purpose functions. The assembly language
routines make use of some HP-2IMX instructions which will have to be simulated
if the programs are run on the older HP-2100 CPU.

The programs make use of the Spool Monitor Package (SMP or File Manager)
to access data files. Consult the HP Batch-Spool Monitor Reference Manual for
more information.

The logical unit assignments used in all the programs are shown in Table
1.1.

Table 1.1 Logical unit assignments

pALg Name Device
1 LUTTY terminal
6 LUPRT line printer/plotter
8 LUTAP magnetic tape



2. SLECT - Data Selection Program
Purpose

Program SLECT 1is used to extract selected data segments from source
tapes. The selected data are stored in disk files. Magnetic and electric
field data can be selected by the program. Any missing data (data breaks) can
be flagged for correction by other programs.

Description

Before program SLECT is run, a source tape is mounted on the tape drive
and positioned at the beginning of the desired file using the File Manager
Control (:CN) command. Program SLECT 18 now run. The program asks if the
tape 1s positioned at the beginning of the file. If the operator does not
answer "YE" the program stops. If the tape is in the proper position the
header record is read and output. Also output are the day of the year of the
RESET TIME and the OFF TIME in the format yyyy.ddd where "yyyy" is the year
and "ddd" is the day of the year.

The program now begins processing requests for data selection. The user
specifies the time of the first data point wanted by its hour, minute, second,
day of the year, and year. The fraction of a year represented by RESET TIME,
OFF TIME, and the starting time of the data segment are computed and stored in
DAYI, DAYJ, and DAYN respectively. If DAYN does not fall in the closed
interval between DAYI and DAYJ, a new starting time is requested.

The number of data points to be selected from the tape is input next.
This number does not have to be less than the maximum integer value of 32767
since it is stored as a floating point number. A four character file name 1is
requested, which becomes the prefix of a 6 character file name. No spaces are
allowed in the name. The created files have the format "xxxx0Oc", where "xxxx"

is the input file name, and "c¢" is the data component designator. The



SLECT
Data Selection

designators are X, Y, Z, E, and F for the Hx, Hy, and Hz magnetic, and Ex and
Ey electric fields respectively. The "0" in the fifth character of the file
name designates that this is "original" data. The user 1s next asked to
indicate the desired data channels to be selected from the tape by typing a
"1" if the data are wanted and a "0" if they are not.

The program computes the tick value (2 ticks equals 1 second) of segment
starting time (CLKS) and begins searching the tape for a clock value which
equals or exceeds CLKS. When this happens the tape record (IREC), subrecord
(ISREC), scan number (ISCAN), clock value of the scan (CLK), and CLKS are
printed. The output files are created. If an output file can not be created,
the file name and error code are printed. The user is then asked for another
field name to use. After all of the output files have been created and
positioned on the second record, the unpacking loop is entered.

The unpack procedure writes the desired data channels into an Integer
Format file. Whenever a data break is detected (indicated by the fourth word
of the subrecord being negative) the number of missing data points is
computed. The program reports the location of the missing data and how many
data points are missing. The user is then asked if SLECT should flag the data
break and keep processing data. A response of "YE" will cause values of -1 to
be substituted for the missing data. Since the normal range of data values is
from 0 to 4095, the data breaks can be easily identified and corrected by
other programs (for example program PATCH). When enough data have been
extracted, SLECT zeros any unused locations in the last record and outputs it
to disk. The header record is updated to reflect the starting time of the
data segment and the number of data points it contains. The output files are
rewound and the header written in record one. The files are closed and any

unused space returned to the system.
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Data Selection

The user 1is asked if any more files are to be created. A reply of "YE"
will cause the tape to be repositioned after the header record, and the whole
process 1s started again. Any other response will stop the program and the
tape will not be repositioned.

If a data break is encountered, and the user decides not to flag the
missing data, data selection is terminated just before the data break. The
action of the program is in every other way similar to that of a normal
completion except that the output file will be shorter than the requested
length.

There are three possible error terminations which can occur during the
running of SLECT:

1. An end-of-file mark (EOF) was encountered during the search for the

beginning of the desired data segment.

2. There was not enough data available to select a segment of the desired

length.

3. An end-of-file mark was encountered during data unpacking.

In the first case the program does not create any files. An error message 1is
printed, and the user 1is asked 1if more files are to be created. 1In the last
two cases the output file 1s created with as much data as was unpacked before
the error was encountered. In all three cases, the error message indicates
how much data was to be unpacked (FNPT) and how much data was actually
unpacked (FIPT). The second and third error conditions are slightly
different. The second type of error results from the last tape-file data
record not being entirely filled. SLECT actually looks for word four of the
subrecord being zero. The search terminates before the read that would have
encountered an EOF. Whenever error condition one or three occurs, the tape is
backspaced over the EOF. Thus the tape 1is always positioned between the

header record and EOF when SLECT terminates.



SLECT
Data Selection

Special Requirements

The user should try to pick names for the output files which do not
already exist. In the event the output file name chosen is already in use,
SLECT will ask the user for another name.

Program Loading

The following commands are used to load program SLECT:
:LG,2
tMR,ZSLECT
:RU,LOADR, 99,6,0,0,2
¢SP,SLECT

Program Operation

Program SLECT is executed by issuing the following File Manager command:
:RU,SLECT

The program prompts the user for any required input.



3. PATCH - Data Break Patching Program
Purpose

Program PATCH 1is used to fill in any flagged data breaks in Integer
Format files created by SLECT. The data break is filled in by 1linear
interpolation between the data points on either side of the missing data.
This program should be used on data sets with flagged data breaks before any
other processing is performed.

Description

PATCH starts by requesting the name of the input file to process. The
file must be in Integer Format, but no checking of the file type 1is done by
PATCH. The file 1s opened, the header record read, and a summary message
header written. The summary header indicates the name of the file being
processed. If the input file cannot be opened, an error message 1s printed
and the user asked if another file is to be processed.

Next the program searches for a data value of -1 representing a data
break. The location of the data break is saved, and the data are now searched
for a value not equal to the flag value. This 1s the end of the data break.
If the end of the file is reached before a good data point is found, or if the
data break contains more than 1023 points, error messages are printed and the
processing terminated. When both ends of the data break have been located,
the missing data points are filled in by linear interpolation. A summary of
the action taken 1s printed for each data break encountered. The summary
includes the record number, data point number, and data value for the point
just before ("FIRST") and just after ("LAST") the data break. The number of
interpolated points and the data value change interpolated points ("SLOPE") is
printed. The interpolated data values are written in place of the data break
flags in the input file. When the end of the file has been reached, the file

is closed and the user asked if another file is to be processed.



PATCH
Data Break Patching

Special Requirements

Program PATCH should be used on data sets with flagged data breaks before
any other processing is done. Since all processing programs treat the flagged
data values (-1) as regular data points, the flags could be modified by these
programs. If this happens, PATCH would not be able to locate the data breaks.

Program Loading

This program makes use of an assembly language program which must be
included during loading. The following loading command sequence can be used.
:LG,2
‘MR, ZPATCH
:MR, ZMOVE
¢RU,LOADR,99,6,0,0,2
:SP,PATCH

Program Operation

Program PATCH is run using the following command
:RU, PATCH

The program prompts the user for any needed information.



4. LPBUT - Low-Pass Filtering Program

Purpose

Program LPBUT 1is used to low-pass filter data. This 1is usually done
before a data sequence 1s decimated to prevent aliasing. An analog
Butterworth filter is designed which meets the specified design criteria, and
is converted to a digital filter by means of the bilinear transformation. A
recursive realization is used for the filter, and it is applied in the forward
and reverse directions so that the filter introduces no phase shift. (Refer

to Digital Signal Processing, A. V. Oppenheim and R. W. Schafer, p. 195-283,

Prentice-Hall, Englewood Cliffs, WNew Jersey, 1975 for more details and
definition of filter design parameters.)
Description

Program LPBUT requests the name of the input file to be processed. The
file must be in Integer Format and have the letters "0" or '"D" as the fifth
character of the name. After a satisfactory name has been input the file is
opened. If the name does not satisfy the above criterion or the file cannot
be opened, an error message 1s printed and the user asked 1if another file
should be filtered.

Once the input file has been opened, the file header is read, and the
Nyquist frequency of the data set computed. The user then supplies the 3 dB
attenuation frequency, the stop frequency, and the attenuation at the stop
frequency. Subroutine DEBUT is now executed to do the filter design. This
routine designs an analog Butterworth filter, which if cascaded with itself
gives the desired frequency response. This 1is done because the data are
filtered in the forward and reverse directions to introduce no phase shift.
The analog design frequencies are warped by means of the bilinear

transformation for use in determining the analog filter (S-plane) poles. If
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Low-Pass Filter

requested, DEBUT will print the filter design parameters, the S-plane poles,
and the Z-transform coefficients.
The design parameters include:
1. WC - the filter cutoff frequency in radians
2. WS - the filter stop frequency in radians
3. DB = the fillter attenuation in dB at the stop frequency
4. OWC - The warped digital angular cutoff frequency. (The Nyquist
frequency corresponds to mw. All other frequencies are fractions
of the Nyquist frequency.)
5. OWS - the warped digital angular stop frequency
6. ALPHA - logyg(Y2 - 1) = -0.3827757
7. BETA - logyq (10%*DB/20 - 1)
8. AN - floating point order of the filter
9. NORDR - actual integer order filter used in the computations
10. ANC - logarithm of the analog cutoff frequency when the filter order
is set to NORDR
11. OWP - 10**ANC. This corresponds to the analog cutoff frequency for
one direction of filtering.
12. IODD - set to 1 if NORDR is odd, meaning there is a pole on the
negative real axis in the S-plane; otherwise equals 0.
If NORDR is greater than 100, the filter will exceed the storage limits of the
program. When this happens, the wuser is asked to dinput new filter
parameters. Reducing the sharpness of the filter will overcome this problem.
DEBUT next computes the location of the filter poles in the left-hand
side of the S-plane. Only the values of the poles in the second quadrant are
printed since the poles occur as conjugate pairs. The filter is implemented

as a Z-transform product of terms of the form

10
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2

1+ az—1 + bz_2
and a gain factor (PROD), which gives the filter unity gain at =zero

1 + c:z-1 + dz

frequency. The coefficients a, b, ¢, and d are printed if requested. A
tabulation of the filter response will be printed if requested.

Once the filter is designed, LPBUT creates an output file named "xxxxLc"
from the input file name of "xxxx0Oc" or "xxxxDc". (See Appendix A for details
of file naming conventions.) If a file with this name cannot be created, an
error message 1is printed, and the user asked if another file is to be
filtered.

The actual filtering is now done by subroutine FILTR. The filters are
initialized to minimize transient effects. After the data have been filtered
in both directions, the output file 1is closed. The user is then asked 1if
another file is to be filtered.

Special Requirements

Program LPBUT requires that the input file name have the format "xxxx0Oc"
or "xxxxDc". It tries to create an output file named 'xxxxLc". If it cannot
create this file, the input file 1is not filtered, and the user 1s asked if
another file should be filtered.

Program Loading

The following sequence of commands 1s used to load program LPBUT:
:1.G,2
:MR, ZLPBUT
:RU,LOADR,99,6,0,0,2
:SP,LPBUT

Program Operation

The program is run by issuing the command

:RU,LPBUT

11
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Low-Pass Filter

The program prompts the user for any needed information. While the data are
being filtered, the user can keep track of the progress of the operation by
using the following system command
*BR,LPBUT

This command causes program LPBUT to write a message indicating the direction
it 1is filtering the data (IFLAG equals 1 for forward and -1 for reverse
filtering), the number of points already filtered on this pass through the
data (GDATA), and the number of points in the data sequence (FDATA). The data
are filtered in the forward direction first. TFiltering takes about 0.0058
seconds/filter-pole/data-point where the number of filter poles is NORDR/2 +
IODD. Thus a 5000-point data sequence using a 10-pole filter would take 290

seconds to process.

12



5. DECIM - Decimation Program

Purpose

Program DECIM is used to decimate or extract parts of an Integer Format
file. Data should be low-pass filtered before decimation to prevent aliasing.
Description

Once DECIM is running it asks the user for the name of the input file to
be decimated. The file name must have an "0" or "L" in the fifth character
position. After the name is input the file is opened. If the file name is
incorrect or the file can not be opened, the user 1is asked if another file is
to be decimated. The header record is read, and the number of data points in
the file 1is printed. The user specifies the number of data points to be
skipped at the beginning of the input file (NSKIP) and the decimation number
(NDEC). If the decimation number is set to n, every n-th data point will be
placed in the output file. Setting the decimation number to unity results in
data extraction without decimation. The program then reports the maximum
number of points which can be put into the output file based on the previous
two inputs. The user then indicates how many points are to be put into the
output file. If this number is equal to zero, the user is asked for a
different skip and decimation number. Inputting a value of -1 terminates
processing without writing an output file, and asks the user if another file
is to be processed. Once the length of the ouput file has been determined,
one output file 1is created. This file will have the same name as the input
file, but with the fifth character in the file name changed to a "D". If the
file cannot be created, an error message is printed and the user asked if
another file i1s to be processed.

When a satisfactory output file has been created, the header values are

changed to reflect the new effective sample interval and the header 1is

13
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written. The 1input file data records are now read and every NDEC point is
written to the output file. After processing 1is complete the files are closed
and the user asked 1f another file 1is to be processed.

Special Requirements

The input file used by program DECIM must have a name of the form
"xxxx0c" or "xxxxLc", and an output file name of the form "xxxxDc". If these
conditions are not met, an error message will result and processing will be
terminated.

Program Loading

DECIM can be loaded with the following File Manager command sequence:
:LG,2
‘MR, ZDECIM
:RU,LOADR,99,6,0,0,2
:SP,DECIM

Program Operation

This program 1is executed by using the following command
:RU,DECIM

The user is prompted for any additional input which is required.

14



6. ADSUB - Addition/Subtraction Program
Purpose

Program ADSUB is used to add or subtract the contents of two files and
put the results in another file. The input files may be Integer, Real, or
Complex Format.

Description

The first information which must be supplied to program ADSUB is the type
of files being processed (integer, real, or complex), the operation to be
performed (addition or subtraction), and the names of the input files. If
either input file cannot be opened, any files which have been opened are
closed and the user asked 1f other files are to be processed.

Once the input files are opened, the header records are read and checked
for the discrepancies listed below:

1. Different number of data points in each file.

2. Different effective sample interval

3. Different starting time of the data segments.
The first two conditions result in errors which stop processing, while the
last condition generates a warning message and the user is asked if processing
should continue.

If everything 1is satisfactory at this point, the length of the output
file is computed, the user asked for the name of the output file, and the
output file is created. If an error occurs during file creation, an error
message 1s written, and the user asked 1f any other files are to be
processed. The actual arithmetic 1s now performed and the results written to

the ouput file.
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During integer addition and subtraction operations, the maximum deviation
from 2048 of the number of counts in the result file is determined. If this
number exceeds 2048, the instrument gains in the header record and the integer
data values are adjusted to keep all data values in the range of 0-4095. This
is done by increasing the magnetometer gain and decreasing the telluric
amplifier gain magnitudes. The integer counts in the file are reduced
appropriately.

After the calculations are completed, the user 1s asked if more data are
to be processed. Responding '"NO" terminates program ADSUB, while a response
of "YE" starts the input sequence over again.

Program Loading
Program ADSUB is loaded with the following sequence of commands:
:LG,2
tMR, ZADSUB
:RU,LOADR, 99,6,0,0,2
:SP,LOADR

Program Operation

This program prompts the user for any needed information. It is started
running by giving the following command
:RU,ADSUB

Augent, Minuend, and All That Stuff

As I have difficulty remembering the names of the various components of
the arithmetic operations of addition and subtraction, I have included them
below. They might be of help to other users when specifying the input files

for program ADSUB.
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Addition/Subtraction
Augend Minued
+ Addend ~ Subtrahend
Sum Difference

17



7. MULDV -~ Constant Multiplication Program
Purpose

Program MULDV is used to multiply the contents of a disk file by a
constant. This function might be used to correct for improper gailn settings
of recorders.

Degcription

The user first specifies the type of file (integer, real, or complex) to
be multiplied and its name. If the input file cannot be opened, the user is
asked if another file is to be processed. If the input file can be opened,
the user then supplies the factor which the data are to be multiplied by. 1In
the case of real or complex format files, the data are mltiplied by the
gspecified constant.

Multiplication of integer format data can result in numbers which exceed
the normal range (0-4095) of data values. Before multiplication is done, the
data are searched to determine the maximum deviation from 2048, the count
value corresponding to zero. If multiplication by the input factor will cause
this deviation to exceed 2048, the gains in the header record and the
multiplier are scaled so that the maximum deviation after multiplication by
the new factor is 2048. After the data have been multiplied, the user is
asked i1f any more data are to be processed.

Special Requirements

Multiplying an integer file by a constant whose absolute value 1is less
than unity will decrease the dynamic range of the data. The user should also
be aware that the gains are stored as integer constants, and that inaccuracies
will be introduced if the integer arithmetic is not exact, e.g., division of

an odd number by 2.
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Program Loading

MULDV is loaded with the following commands:
:LG,2
:MR, ZMULDV
:RU,LOADR, 99,6,0,0,2
:SP,MULDV

Program Operation

The File Manager command
:RU,MULDV
is used to run this program. The program prompts the user for any required

inputs.

19



8. DTRND - Trend Removal Program

Purpose

Program DTRND is used to remove the mean or the linear trend from a data
set. These functions can be performed independently or simultaneously.
Description

The user specifies an integer file with the letter "0", "L", or '"D" as
the fifth character of the name (see Appendix A). 1If the file can be opened
the header is read, and the length of the file checked. TFiles with more than
32767 data points cannot be processed by this program. The data values are
read and their sum computed. The first and last data values are stored for
use in the computations. The user can specify the following type of terms to
remove from the data: (1) straight 1line between end points of data set
(SLOPE), (2) the average value of the data set (DC), or (3) both of the
previous terms (BOTH). The following equation 1s used to form the new count
value (C’) from the old value (C).

C; = ci - i * SLOPE + BIAS i{i=i,..., N

where i is the data point number. The values of SLOPE and BIAS for the three

types of trend removal are given in the table below.

Table 8.1 Values of SLOPE and BIAS used in trend removal

Trend Removal Type SLOPE BIAS
NG
linear straight 1line TRl 0.0
average value 0.0 2048 - ¥ Ci/N
cC.-2¢C - C
N~ % &y -G
both Nl 2048 - ) - § Ci/N

After the trend removal is completed, the file is closed and a summary is
printed on the line printer. The user is then asked if any other files are to

be processed.

20
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Special Requirements

Program DTRND requires that the input file have either the letter "0",
"L", or "D" as the fifth character of its name. The file cannot contain more
than 32767 points.

Program Loading

' Program DTRND is loaded using the following command sequence:
:LG,2
:MR, ZDTRND
:RU,LOADR,99,6,0,0,2
:SP,DTRND

Program Operation

Program DTRND is run using the following command
:RU,DTRND

The user is prompted for any required input.

21



9. LSTAP - Source Tape Listing Program

Purpose

This program is used to list selected portions of source tapes.
Description

The tape to be listed is mounted on the tape drive, and File Manager
commands are used to position the tape at the beginning of the desired file.
The program begins by asking if the tape 1is positioned at the beginning of the
file. Any response other than "YE" will cause the program to stop. If the
program is properly positioned, the header record is read and printed. The
program is then given the first (START) and last (STOP) record and subrecord
number to be listed. The program checks that the STOP value comes after the
start value, and the values given are within allowable limits. The user also
specifies the output format, either HEADER or HEADER + DATA. The former
choice prints only the information contained 1in the subrecord header
(subheader), while the latter chosen also prints the data values. The data
values are written in counts.

After the input information has been supplied, the tape is positioned at
the proper record. This function 1is performed by subroutine LOCAT. The
current record position of the tape 1is maintained by the program so that
searching can be done in a forward or reverse direction. Once the proper
record 1is located the data display loop 1is entered. The appropriate
subrecords are printed in the specified format by subroutine OUT. If the
output request spans more than one tape record, additional records are read
and output until all of the desired data segment has been displayed.

If an EOF is encountered during the initial search or while reading
subsequent records for display, a message 1is written. The tape is then

repositioned after the header record, and the user asked if another data

22
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segment is to be listed. When no more data segments are to be listed, the
tape 1s positioned before the header record and the program stops.

Special Requirements

Tape files must be in a Source File format. Any tape that can be read by
program SLECT can also be read by program LSTAP.

Program Loading

Use the following command sequence to load program LSTAP
:LG,2
tMR, ZLSTAP
+RU,LOADR,99,6,0,0,2
SP,LSTAP

Program Operation

Program LSTAP is run using the command
:RU,LSTAP

The program prompts the user for any needed input.

23



10. LSDSK - Disk File Listing Program

Purpose

Program LSDSK is used to list the contents of Integer Format disk files
such as those created by programs SLECT, LPBUT, or DECIM.
Description

The user supplies the name of the file to be listed. The file is opened,
and the number of records in the file is displayed. The user 1is then asked if
the entire file is to be printed. A response of "YE" results in each record
of the file being listed. Any other response allows the user to select
individual records to be listed. Supplying a non-positive record number
terminates record listing for this file. The user is then asked if another
file is to be listed.

Special Requirements

The files read by program LSDSK are opened as File Manager type 1
files. This is the file type used for Integer Format files. Use of the
program with other file types may give unsatisfactory results. All records,
including the header record, are printed as integers. This may make the ASCII
and floating point format information difficult to interpret.

Program Loading

The following procedure is used to load program LSDSK:
:1G,2
tMR, ZLSDSK
:RU,LOADR,99,6,0,0,2
:SP,LOADR

Program Operation

The program is run using the command
:RU,LSDSK

The program prompts the user for any needed information.
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11. PLOT@ - Daily Magnetogram Plotting Program
Purpose

Program PLOT@ is used to plot daily magnetograms from geomagnetic source
tapes produced by program SLECT. By using the Varian printer/plotter in
strip-chart mode the plots can be made quite quickly. The disadvantage of
this method is that only minimal documentation can be put on the plots.
Description

The tape to be plotted is mounted and positioned to the beginning of the
first file to be plotted. PLOT@ is started, and the header record is read and
written on the terminal. The minimum and maximum values for each data channel
are printed, and the user types 1in the plotting limits for each channel. The
different plotting marks are computed, and the plotting of the daily
magnetograms now begins.

The daily magnetograms are 18" long (1"=1 hour) and 2" wide per
channel. Each day contains 1801 plot lines corresponding to a different time
of day. One of three masks corresponding to the line being plotted is loaded
into the output buffer. The three masks correspond to the first and last line
of a day, hour mark lines, and all other lines in a day. The data since the
previous plot line up to and including the time of the present plot line is
logically OR-ed with the mask in the output buffer, and then plotted. When
the last line of the day has been plotted, the paper is advanced to make a
margin, and the plotting procedure started for the next day.

When no more data exists on the input file, the rest of the masks needed
to complete the day are plotted. The user is then asked if the next file

should be plotted.
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Special Requirements

The input tape used by program PLOT@ must be in Source Tape Format. A
Varian Statos printer/plotter is required to do the raster-mode plotting.

Program Loading

The following sequence of commands is used to load this program:
:1.G,2
:MR, ZPLOT@
tMR, ZINDOT
:RU,LOADR,9,9,6,0,0,2
:SP, PLOTH
Subroutine INDOT is an assembly language routine that inserts dots in the
output raster buffer.

Program Operation

This program prompts the user for any needed input. The program 1is
started running with the command

:RU, PLOTY®
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12. PLOT3 - Disk File Plotting Program
Purpose

Program PLOT3 is used to produce plots of data sets stored in Integer
Format disk files. This includes files produced by programs SLECT, LPBUT, and
DECIM.

Description

The wuser supplies the name of an Integer Format disk file to be
plotted. The file 1s opened, and the header record is read. If the file
contains more than 32,767 data points, a message 1is printed, the file close
and processing terminated. If the file is plottable, some of the header
record information is printed for use by the operator. Subroutine CHANL is
called to determine the data channel being plotted. This is accomplished by
examining the sixth letter of the file name. If the sixth character in the
file name is not "X", "Y", "z", "E", or "F", the user is asked to indicate the
data component. This information is needed for computation of the gain factor
for the data.

The user now specifies the size and tick mark interval of the plot. The
program can be asked to search for the minimum and maximum data values so the
user will have some guide as to what values to assign FMAX and FMIN.
Character strings for the title and subtitle that will appear above the plot
can also be input. If these are to be left blank, the input should be at
least one space. The last input the user gives 1is whether or not more than
one copy of the plot is wanted. Subroutines BOX and DATA are now called to
plot the annotated axes and the data points, respectively.

As the plot vectors are generated, they are sorted in blocks of 64 and
written into a file named "VECTRS". After the last vectors have been written,

this file is closed and Program MERGE is scheduled. This program merges the
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blocks of sorted vectors. When it 1is done, program PLOT is scheduled by
program PLOT3. Program PLOT does the vector-to-raster conversion and the
actual plotting of the data. When plotting is finished, program PLOT3 asks if
another file is to be plotted.

Special Requirements

The input file plotted by program PLOT3 must be in Integer Format and
contain 32,767 or fewer data points. An output file named "VECTRS" is created
for storing the plotting vectors. If this file exists when program PLOT3 is
run an error will result. After abnormal termination of PLOT3, this file
should be purged (:PU,VECTRS) to prevent this problem.

PLOT3 schedules programs MERGE and PLOT. They should have temporary ID
segments assigned to them before PLOT3 is run to prevent the occurrence of
SCO5 errors by issuing the following commands:

:RP,MERGE
:RP,PLOT

Program Loading

Program PLOT3 1is loaded using the following commands:
:1G,2
:MR, ZPLOT3
*RU,LOADR,99,6,0,0,2
:SP,PLOT3

Program Operation

This program prompts the user for all required inputs. The program is
started operating with the command:

:RU,PLOT3
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13. MERGE - Plot Vector Merging Program

Purpose

This program 1is scheduled by program PLOT3 to merge the sorted plot
vectors.
Description

This program was not written by the author of this report, nor is the
author familiar with the details of its operation. It has been used by the
author as a black-box, and has been included in this report for the sake of
completeness. Section 17 contains a listing of this program.

Special Requirements

The program creates a temporary scratch file named '"MERGER", which is
used during the merging of the plot vectors.

Program Loading

The program is loaded using the following commands.
:LG,2
‘MR, ZMERGE
:RU,LOADR, 99,6,0,0,2
:SP ,MERGE

Program Operation

This program 1s usually scheduled by program PLOT3, which also passes
several parameters to program MERGE. The calling sequence if initiated by an
operator would be

:RU,MERGE, 2Hf1,2H]ln,2Ham,~-10,0
where "filnam" represents the name of the file containing the vectors to be

merged ("VECTRS"). This program requires no operator intervention.
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14. PLOT -~ Vector Rasterization Program

Purpose

Program PLOT is used to rasterize the sorted vector file, and plot the
raster.
Description

Program PLOT is provided with the name of the file containing the sorted
vectors to be rasterized and plotted. The vector file i1is opened, and the
assembly language subroutine VRAS which does the rasterizing and plotting is
called. After plotting, a check is made to see if more than one copy of the
plot might be wanted. If this is the case, the user is asked 1if another copy
should be printed. An affirmative response will cause the program to plot
another copy of the file. Any other response will cause the vector file to be
purged and the program halts.

Special Requirements

This program can only rasterize plots with a finite number of active
vectors. An active vector 1is one which intersects the horizontal 1line
currently being plotted. The maximum number of active vectors is equal to the
dimension of array IRBUF divided by 6. 1If a rasterizing error occurs it is
caused by the number of active vectors exceeding this limit. The remedy is to
increase the dimension of array IRBUF, or reduce the number of lines in the
plot. With the present system configuration, increasing the size of the array
is not possible.

Program Loading

This program is loaded using the following commands:
:LG,2
MR, ZPLOT

:MR, ZVRAS
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:RU,LOADR, 99,6,0,0,2
:SP,PLOT

Program Operation

This program 1is usually scheduled by program PLOT3, which also passes
several parameters to program PLOT. The calling sequence if initiated by an
operator would be:

:RU,PLOT, 24f1, 2H1n, 2Ham, ~10,IRPL
where "filnam" 1is the vector file name, and IRPL is set to -1 to make more
than one copy of the plot. A value of zero for IRPL will produce just one

copy of the plot. The program prompts the user for any additional input.

31



15. Appendix A -- Data Formats and File Names

Data Formats

There are several data formats mentioned in this report that are
described below. Most users will be concerned with Source-Tape and Integer
formats. In fact, only programs ADSUB and MULDV will correctly perform
operations on Real and Complex format files. Since none of the programs
described in this report can create Real or Complex format files, the user
need not be concerned about them. They have been mentioned only for the sake
of completeness and possible expansion.

Source-Tape Format

This is the format of tapes that are read by programs SLECT and LSTAP. A
complete description of this format 1is given in USGS Open-File Report 81-95,
Appendix A (D. V. Fitterman, Transcription of geomagnetic variation data from
Sea Data cassettes to tape using the HP9640A, USGS Open-File Report 81-95,
1981).

Integer Format

Integer Format files are created by program SLECT. Files with this
format serve as input to all of the programs described in this report. The
files consist of a 128-word header record followed by 128-word data records.
The words are 16 bits long. The values of the data words should lie in the
range of O to 4095. The units of the data are counts. Any unused data words
at the end of the last record are set to zero.

The header record has essentially the same format as Source-Tape Files
for the first 60 words. The header record format is described in Table
15.1. Some of the parameters are not used by any of the parameters described

in this report, but have been included for completeness.
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Table 15.1 Integer Format file header record format

Word Contents

1 Transcription version number

2 Day of year of tramscription

3 Year of transcription

4 Tape file number (0-32767)

5 1st and 2nd character of location code (ASCII)

6 3rd and 4th character of location code (ASCITI)

7 Cassette ID number (0-99)

8 Instrument number (1-31)

9 Scanrate (0-7), NRATE (Original sample interval
= 2%%(NRATE-1) seconds)

10 Channels per scan (1-7), NCHAN

11 Clock reset time, hours

12 Clock reset time, minutes

13 Clock reset time, day

14 Clock reset time, month

15 Clock reset time, year

16 Clock off time, hour

17 Clock off time, minute

18 Clock off time, day

19 Clock off time, month

20 Clock off time, year

21 Stop watch time, minute

22 Stop watch time, second

23 Stop watch time, tenths of second

24 Number of words per cassette record

25 Number of cassette records per disc record

(always 32)
26 Number of words per cassette record

27-51 Comment field (50 ASCII characters)

52 Number of words per subrecord, NWORD
53 Number of scans per subrecord, NSCAN
(NSCAN = integer (24/NCHAN)
54 Hx gain in nT/2048 counts (Value of 0 indicates

a default value of 1000 nT/2048 counts.)
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Word Contents
55 Hy gain
56 Hz gain
57 Ex gain, >0 north end (+), <0 south end (+)
58 Ey gain, >0 east end (+), <0 west end (+)
59 Ex line length in meters
60 Ey line length in meters
61 NHOUR (Starting time of data segment)
62 NMIN (Starting time of data segment)
63 NSEC (Starting time of data segment)
64 NDAY (Starting time of data segment)
65 NYEAR (Starting time of data segment)
66 Number of data points in data segment, NPT

(0-32767) Set to -1 when greater than 32767.
Then use FNPT in word 127 and 128.

67 Decimation number, NDEC. Equals 1 for no

decimation
68 Original sample interval in ticks 1 tick = 1/2 second)
69-71 Reserved

72-126 Not used
127-128  Number of data points in floating point

format.
Real Format
Real Format files have the same header as Integer Format files. The data
records, however, contain only 64 real floating point data values. These data
values have been converted from offset binary integer counts to true data
values with units of nanoteslas or mV/km.

Complex Format

Complex Format files have the same header information as Integer Format
files. There are, however, only 32 complex data values per data record.
File Names

Some of the programs described in this report use and require the use of
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the file naming conventions desribed below. File names can contain up to six
characters. The standard name is of the form
xxxxte

where "xxxx" 1s a four character location identifier, "t" 1is the file type
designator, and "c" 1is the data component (or channel) designator. Only three
file type designators are used by the programs described in this report; they
are: (1) "0" - original data, (2) "L" - low-pass filtered data, and (3) "D" -
decimated data. Table 15.2 lists the allowable input and output types for all

utility programs.
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Table 15.2 Allowable input and output file type designators

for utility programs

Program Input Output Note
SLECT S 0 1
PATCH 0, L, D - 2
LPBUT 0, D L

DECIM 0, L D

ADSUB 0, L, D - 3
MULDV 0, L, D -

DTRND 0, L, D - 2
LSTAP S -

LSDSK 0, L, D - 4
PLOT@ S -

PLOT3 0, L, D - 4

File Type Designators

S = source tape
0 = original data
L = low-pass filtered data
D = decimated data
Notes

1 - Tries to create output type indicated, but allows user to override
if not possible.

2 - Writes output to input file.

3 - Allows input and output files with any name, format can be Integer,
Real, or Complex.

4 - Allows input file with any type designator, but format must be

Integer.
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The component designations are shown in Table 15.3

Table 15.3 File component designators

Designator Data Component
X magnetic field Hx
Y magnetic field Hy
Z magnetic field Hz
E electric field Ex
F electric field Ey
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16. Appendix B -- User’s Guide

This section shows examples of the operation of the utility programs
described in this report, and gives an explanation of the resulting output.
It is not intended to be an exhaustive description of the functioning of the
programs. For a more detailed description see the Program Description
sections or look through the program listings.

This section contains figures that are copies of actual terminal sessions
and the associated output. The figures are keyed with circled numbers which
correspond to the comments in the text.

PLOTA

Refer to Figure 16.1 for the following discussion of the operation of
program PLOT@.

1. A source tape created by the geomagnetic transcription software 1is
mounted and this command is given to skip forward three files.

2. Program PLOT# is run to plot daily magnetograms.

3. The header information 1s printed followed by the full-scale data
values. The user inputs the values under the columns labeled "DESIRED".

4. When the plotting is finished, the user responds with "NO" to prevegt
the plotting of the next file.

A portion of one of the daily magnetograms is shown in Figure 16.2. The
plot size has been reduced.

1. Header information. The sample interval in ticks (1/2 seconds) is given
by DTICK. Also printed are the year and day number of the plot.

2. This row of numbers gives the minimum and maximum values for the
plots. Channel 1 is to the right and corresponds to the X-~component of

magnetic field.
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Figure 16.1 Example of running program PLOT#

SYTI

19817 6 8 43 42
:TR,SKIP, 3 {1)

tSV,2

: TR
tRU,PLOT3 <:::>

VER= 35 TRANSCRIPTION
TAPE FILE # 124 LOC=LCR
SCAN RATE=4 CHAN/SCAN=>
RESET TIME=23:56 DAY=23
OFF TIMEZ=23:46 DAY=27
LONG CANYON ROAD, IDAHO

ALLOWA3LE

CHAN  MIN  MAX I
| =509, 572, -133
2 -522. 330, -173
3 -52¢. 533, =53
4 -493 . 1%, =17
5. 4@2, =433, =13

PLOT NEXT FILE? (Y% OR

PLOT@ * SIOP 0793

DAY=214 YEAR=
CASS ID # 4

YON= 7 YR
MON= 7 YR

DESIRED
N MaX
132
133
5¢
17

12 :
NO) NO
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Figure 16.2 Daily magnetogram plotted by program PLOTY

TAPE FILE #1384 CASSETTE % 4 INSTRUMENT ¥1Q SCAN RATE=4 DTICK=16.0

LCR

LONG CANYON R3OAD, IDAKO
YEAR=1977 DAv=222
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Each plot scale is divided into 10 divisions. This plot, channel 3,
goes from -50 nT to 50 nT and is the Z magnetic field component. Each
scale division represents one-~tenth of the full-scale range or 10 nT in
this example.

The time axis has tick marks every hour. On the full-size plots there
is 0.75" between tick marks. Each plot is 24 hours long and starts at

midnight.

After plotting the magnetogram, the next operation 1is to extract data

segments for analysis. This is done using program SLECT. (See Figure 16.3.)

1.

SLECT is run, and the user is asked if the source tape 1is positioned at
the beginning.

The header record is written, and printed. Notice also that the RESET
and OFF days are also printed in the form yyyy.ddd where the integer
part 1s the year and the fractional part is the day number.

The user requests a starting time of 01:24:00 on day 202 of year 1977
for the data segment to be extracted. A total of 1024 data points are
to be selected for each file created.

The user specifies a four character prefix (DOCl) for the files which
will be created. The user indicates that only the magnetic data
channels (HX, HY, and HZ) are to be extracted. At this point the
program starts searching the tape for the requested data.

The desired data are found in tape record 5, subrecord 28, scan 1. The
clock value 1in this subrecord was 10616, and the clock value
corresponding to the requested first data point time was 10560. SLECT

has created three files, each nine blocks long to put the data into.

41



Figure 16.3 Example of running program SLECT.

¢RU,SLECT
TAPS POSITIONED AT 3BEGINNING OF FILE? (YE OR NO)

DAY=212 YEAR=1977

VERk= 35 TRANSCRIPTION
TAPE FILE # 134 LOC=LCR CASS [D # 4 [INST. #1J3
SCAN RATE=4 CHAN/SCAN=>

MON= 7 YR=1977

RES=T TIME=23:56 DAY=2)
MON= 7 YR=1977 Sd= 7:32.2

QFF TIME=2J:44 DAY=27
LONG CAJYON ROAD, IDAHO

RESEL DAY=1977.231 OrFF DAY=1977. 2“3

TIME OF FIRST DArA PQINT? (HOUQ MIN SEC DAY YZAR)

- -
i~
a—

1 24 J 2482 19717

NUM3IER OF DATA POINTS J=SIR:=D? IA24-
HAME OF FILZ? (MUST 3% 4 CHARACTERS) DOCI

SELECT DESIRED CHANNILS ( 1=YES, 2=)) \®
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@

X HJY HZ =X ZY
[ -
[=C= 5 [S33C=2% 13CAl= | CIK= 1158158, ZLK3S= 12357, 5
CREATZD FILzZ=22CI0X 3LICKS= 3
C2=ATED FILZ=NI2CIOY 3L3L<S— 7
CRZAIED FIL==D)3CI10Z 3LIOCKS= ?
JATY 323AK Arr=ER 523. PIINTS
3 POINTS (AL sSSTG
COUrINI= SLzCT #ITH ~FLAGGED DALY HOLRES? (Y: 22 '0) Y&
DATY R2CAK AFT3I2 . 352. POIYTS
4 2DINTS IS5 i
COu[INJE SLECT wiTH fLASGED DATA HOLES? ((=" IR N2) YE
({1071R= 1 M[d=24 ’I5FC= NDAY=2112 dYEAR=]1977 *v——————( )
CRIALE AMA[HER £INZ? ((R 02 D) YD - :7
SIL=C2T ¢ S[e 417
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6. Data breaks are encountered after data points numbered 528 and 852 with
eight and four data points missing, respectively. In both cases the
user has elected to flag the data breaks and continue extracting data.

7. The actual time corresponding to the start of the data segment is
printed. Notice that the segments starts four seconds after the
requested time. This frequently happens since the data points do not
always correspond exactly with the requested start time. The user
indicated that no more data files are to be created.

PLOT3

Once a data file has been created it 1s often a good idea to plot it to
determine 1f there are any peculiarities in the data. This function is
performed by program PLOT3. (See Figure 16.4.)

1. This command 1s issued to execute the instructions stored in file /PLOT3
which restore the plotting programs. Failure to do this before running
PLOT3 will cause SC@5 scheduling errors. Issue the command :TR,\PLOT3
when no more files are to be plotted.

2. Program PLOT3 is run and file DOC10X 1s specified as the file to be
plotted.

3. The header information is printed. ©Notice that the number of points in
the file NPT, the decimation number NDEC (equals 1 for undecimated
data), the undecimated sample interval SI in ticks (1/2 seconds), and
the effective sample interval DT (DT=SI*NDEC/2) are printed.

4. The user then specifies that the data are to be searched for the minimum
and maximum value. MAX and MIN are the maximum and minimum values in
counts, while FMAX and FMIN are these numbers expressed in data units,
which are nanoteslas for magnetic data. The user then specifies that
the bounds of the plot are to be changed, and inputs new values for FMAX

and FMIN.
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Figure 16.4 Example of running program PLOT3

¢ TR,/PLOT3
tRP,PLOT3
t$RP ,MERGE
s$RP,PLOT
¢ TR

¢tRU,PLOT3 -

2

FILE TO BE PLOTTED? (& CHAR) DOCIOX

TAPE FILE # 134 LOC=LCR <CASS ID # 4 INST. # |7 SCAN RATE=4

LONG CANYON ROAD, IDAHO

START OF DATA SEGMENT= [:24: 4 977,202
NPT= 1324 NDEC= I ORIGINAL Sl= 15 TICXS DT= 3.2 SEC

SEARCH FOR MINIMUM AND MAXIMUM VALUE? (YE OR VO) Y&
DATA SET SEARCHED

MAX= 2221 MIN= =1 FMAX= 42 .24 rMIN= =573,24
ANY CHANGES? (YE OR NN) YE

INPUT FMAX FMIN

50 =19
- PLOT SIZE? (INCHES)
VERT HORZ

3 3

VERTICAL TICK INTERVAL? (UNITS) > g S )
HORIZONTAL TICK INTERVAL? (SECONDS) 963

TITLE? (.LS. 53 CHAR) LONG CANYQN 2a@D, IDAHO

SUBTITLE? (.LE. 58 CHAR) EAAMPLZ OF DalA 395A<§f:::3<:::)
YORE THAN ONE COPY OF I[HE PLOT? (YZ OR NO) NO

PLOT : STOP 3730
__PIAT ANQTHER FLLE2 . (YZ QR NO) YE —e- ‘7
FILZ TD B2 PLOIT=ED? (5 Ji%3) 93b197 ) _
TAPE FILE # 134 LOC=L.OR  CAS53 i” £ 4 [M50. # 17 3CAY O3TI=1

LON3 CANYDM 30943, D)

START JF DAL& SEGMINI= 1:24: 4 1577.272
¥Pr= 1324 YJEC= | QST SL= 13 TH
ST42CH FOR ALATwrt AJD AT vaLy=? (Y
NATA SIT SEARCHED : ]
hak= 2113 %A= =1 Ffax= 15.37 Z'1i= =5773,24
ANY CHANGFS? (YS 02 '19) Y=

IIPUT  FY¥AK F4LH

~(/

24 =37
PVDT SIZE? (1HCHES)
VER[ HIPBZ
2.5 3

VEQTICAL TICY IMTSAVAL? (IHITS) -
HARTZONTAL [IOX DMITSRVAL? (SECDIDS) 243
TITLZ? (.03, 55 CHEZ) LANS3 SANYIT 2720, [04H)
SURTITLE? (.L.=. 52 CHAY) 'MPATTHED JaTA 327a¢5
YR THAN JUE S0PY OF THE PLOT? (YS QP NO) VS
AEPLLIT? (YS OR N9Y) MO
BLOT : STOE 7%
PLOT ANOTHER FILZ? (Y3 22 ¥2) 0 ]
PLNL3 * STOP . 33712 Y
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5. A plot size of 3" by 8" is specified, along with vertical and horizontal
tick-mark intervals of 5 nT and 900 seconds, respectively.

6. The title and subtitle that are to appear on the plot are input. The
underlining and over-printing of the title are the result of correcting
an error by using the backspace key.

7. The user specifies that only one copy of the plot is wanted. After the
plot is made, the user asks to plot another file.

8. These instructions were given to create a plot of file DOCIOZ.

Refer to Figure 16.5 to see the results of plotting the two files.
Notice the two negative spikes on each plot. These are caused by the data
break flags, which are set to a count value of -1 corresponding approximately
to the negative full scale data value.

PATCH

Program PATCH is now run to interpolate across the data breaks (Figure
16.6).

1. The user specifies the name of the file to be patched, and if there are
more files to process.

2. This is the printer summary for the first file patched. The numbers REC
and IPT refer to the data record and location in that record,
respectively, where the data break begins (FIRST) and ends (LAST). The
associated DATA values are the data count values on each side of the
data break. NUMB INTR tells how many data wvalues were restored by
linear interpolation, and SLOPE is the slope in counts per data point of
the line used for interpolation (SLOPE=(DATA LAST - DATA FIRST)/(NUMB

INTR +1)).
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Figure 16.5 Example of output from program PLOT3

FILE: DOC10X
LOMG CANYOM ROARD, IDAHO
EAAMPLE OF DATA BREAKS

50-0_ i i l 1 T | 1 I T
:: JPﬁK%MH/( |y :j

B / |

" Zj\fﬁ - ’/ \ o ““W‘*AE

- \1' /Jh‘\/'\’\ .)4!( \\ /' —

- AL I \x | / i

Q : \Wf . WWW“—“MN/ :
-10.0 ] | | l | | | | |

0. 900. 1300. 2700. 3600. 4500. 5400. 6300. 7200. 8100.

FILE: DOC10Z

LOMG CANYOM ROAD, IDAHO

UHPATCHED DATA BREAKS B
R e B S S R I 1

"~
N

,
’.ﬁ' e Ap Rt

W,
R AT I 26 W W o

30, 0L —— | | ) | | 1 1
0. 900. 1800, 2700. 3600, 4500. 5400. 6300, 7200. 8100
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Figure 16.6 Program PATCH input and printer summary

¢RU,PATCH

ILNPUT FILE NAYE? DOC13X
PROCESSING COMPLET=

PROCESS ANOTHER rILE? YE

INPUT FILE NAMZ? DOCI1OY
PROCESSING COMPL=TE

PROCZSS ANOTHEZR FILE? Y&

[NPUT FILE NAMZ? DOCINDZ
PROCESSING COMPLETE

PROCESS ANOTHER FILE? NO
PATCH : STOP %793 ‘

PATCH SUMMARY FILE:DOC10X

- weawzad

FIRST POINT LAST POINT NUMB
REZ IPT DATH REC IPT DATA INTR SLOPE
5 17 2211 5 24 2200 2 -1.22282
?7 B85 2024 ? 828 287 4 . 6009
PROCESSING COMPLETE
PATCH SUMMARY FILE:DOC1GY
FIRST PQINT LAST POINT NUMB
REC IPT DATH REC IPT D&TA  INTR SLOPE
5 17 20929 5 24 2910 8 -1.1111
7 85 2197 7 88 2139 4 . 4039
PROCESSING COMPLETE
PATCH SUMMARY FILE:DOC10Z
FIRST POINT LAST POINT NUMB
REC IPT DATHA REC IPT DATH  INTR SLOPE
5 17 2091 S 24 288Ss 2 -.8867
7 385 2949 7 23 2040 4 . 2.0009

PROCESSING COMPLETE
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Figure 16.7 shows the X and Z component data after patching.

LPBUT

The next example 1is the use of the low-pass filtering program LPBUT.

(See Figure 16.8).

1.

The user issues the run command to start the program, and then specifies
the name of the file to be filtered (DOC1OX).

The Nyquist frequency corresponding to the data sample interval is
displayed.

The user now specifies the filter design parameters. The 3-dB point is
set at 0.01 Hz, and the stop frequency is specified as 0.04 Hz. Sixty
decibels of attenuation or more is desired at the stop frequency.

The user asks for some additional design information to be printed. A
complete description of these parameters can be found in Section 4 of
this report.

The wuser also requests that the frequency response of the filter be
printed. The tabular output contains the angular frequency W, the true
frequency FREQ, the amplitude response MAG, and the amplitude response
GAIN, expressed in decibels. The quantities MAG and GAIN are given for
one and two passes of the filter. The phase response is only given for
a single filter pass. Since the filter is applied in a forward and
backward direction, the TWO SECTION numbers are applicable, and the
phase shift will be zero at all frequencies.

The program indicates the name of the output file, and the user decides

not to filter another file.
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Figure 16.7 Plot of data after using program PATCH
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Figure 16.8 Example of running program LPBUT

RU,LPBUT ‘"

NAME OF FILE TO BE FILTERED? (XXXXOC, XXXXDC) DAGCIOX ﬁ
NYQULST FREQUENCY= .06250 HZ wa=
INPUT FILTER PARAMETERS . <!
3 DB FREQUENCY? (HZ. <FNYQ) 2.21 :
STOP FREQUENCY? (HZ, >FC AND <FNYQ) 7.7
ATTENUATION AT STOP FREQUENCY? (DB>2) S5@
PRINT DESIGN PARAMETERS? (YE QR NO) YE 3
WC= .5027E+20 AS= .23 11E+3l DB= .6900E+32 OWC= .6419E-a1] OWS= .3939E+a0
ALPHA=-.3828E+72 BETA= .3070E+3! AN= .2809E+3! NORDR=
ANC==.1129E+31 QNP= .7433E-31 LODD= |
S-PLANE POLES

I =.3717E=21 +J .6439E=31

2 = 7435E-01 +J .JDOE+ID
Z-TRANSFORY VALUES PROD= .1463E-01 :

| =.1316E+01 .5728E5r30 .2@7GE+J1 . 1390E+31

2 =5416E+90 . J0BERID . 1000E+@1 . FBWIE+ND
PRINT FILTER RESPONSE? (YE OR NO) YE
FILTER RESPONSEZ FOR THE FOLLOWING DSSIGN PARAMETERS
-3 08 AT  .012¢9 4Z - 62.20 DB AT  .34273 HZ

S

CiC=  .36419 04S= .39394 QiiP= .27435 NQORDR= 3 S
) F
ONE SECTION - T4O SECTION '
A FREQ MAG GAIN PHASE ™~ MAG GATH I S
C.A3  A.233%% 1,I00N3 -3 2. [.077933 -d
013 -6“25@ 0999% . -.3 “240 .9999' ".3

.38 ~AFTS3 .956389 -3 . ~8%. .93487 -5
23 JAN1223 34399 =1.5 =114, 72711 -3.2
.03 «21250 .52345 -4.3 —-148, .37221 -3.6
<75 L1593 39715 -8.2 =173. .15223 =l6.4 ¢
«33 LB1753  .24473 =12.2 169+ - .35989 =24.,5 : *
121 224938 ,15634 =15.1 156. .@24424 =32.2 ’
.13 22253 .13235 =19.3 145. .21343 =39.5
1.25 . 22530 .J6341 =23.3 138. .C3463 —46.5
1.33 22732 .34%440 =26,7 132. .79215 =33.3
Lol 23738 23174 =33.3  127. JAJNBL =569.9
1.62 3325¢  .32177T =33.2 122, .@7247 =456.3
1.75 73529 .3148Y =36.5 118, .27322 =73.1
1.82 83758 L21209 =39.9 115, 213 =79.9
2.721 JAMIT L APE5T2  =43.5 1120 .27275 -86.9
2.14 24259 . 7APA3T7 ~4T7.2 139, - ,@7002 -94.4
2.25 «24533 33274 -nl.2 136, 03731 =132.5
2.39 JB4752  (7FBIA3 -B5.7 144, 23733 -111.5
2401 JASANL (7ADQT =63.9 131, JAAEADT =121.8
2.54 05253 L A2F45 ~AT.7 99, AAAAF ~134,.1
2.75 .75532  L.37318 =74,R 7. 7377 =149.5
2.37 JA5753 (32975 -85.3 94, @3 ~1T71.%
3.32 «2HATY JANIZT ~173.7 92.. AABCT =2T7.4 ¢
3.4 6250 1, IAAAT ~-909,.9 T A PARAR] <2905 .9
L24PASS FILTZRZD DATA FILE=DOCILX '
FILIZER ANOTHER FILZ? (YE 2R '10) 49

Le3JT & 372 227
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DECIM, MULDV, and DTRND

Figure 16.9 contains the input sequences for several programs.

1.

Program DECIM is run on file DOCILX which has previously been low-pass
filtered. The file has 1024 data points. No points are to be skipped
at the beginning of the file, and every second data point is to be
output. The wuser decides to output the maximum number of points
allowed. The output file created is called DOCIDX. Figure 16.10 shows
the low-pass filtered and decimated data.

The Z-component of magnetic field data is now multiplied by a constant
using program MULDV. Figure 16.11 shows the resulting data.

Using program DTRND, a straight line between the end points and the DC
value are removed from the Z-component data. The results are shown in
Figure 16.11. The other quantities output are described in Section 8 of
this report.

The low-pass filtered X-component data 1s subtracted from the original
X-component data. The resulting data is put into a file called

DOC1SX. These data are shown in Figure 16.12.

LSTAP and LSDSK

There are two programs that can be used to 1list data stored on source

tape or disk files. Examples of their use is shown in Figure 16.13.

1.

Program LSTAP is run to get a listing of a portion of a source tape.
The program writes the header information.

Output is requested from record 5 subrecord 28 to record 6 subrecord
1. The user asks for the subrecord header and the data values (in

counts) to be listed.
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Figure 16.9 Example of running program DECIM, MULDV, DTRND, and ADSUB

sRU,DECIH4

NAME OF INPUT FILE? (XXXXOC, XXXXLC) DOCILX
INPUT FILE LENGTH= 1224,
 SKIP N(?) POINTS AT 3EGINNING OF RECORD? (N .GF. 7) Z

DECIMATION NUMBER? (.GS. 1) 2 |
MAXTAUM NUMBER OF QUTPUT POINTS= 512 |
NUMBER OF JUTPUT POINTS? (=7 TO CHA'IGE PARAYZTIRS)

, = -1 TO CHAM3E FILE ) 512
DECIMATED DATA FILZ=DJCI1DX
DECIMATE ANOTHER FILE? (YE OR NO) NO r
DECIM : STOP @783

sRIJ,HULDV

FILE TYPE? (IN=INT=GER, RE=2EAL, CO=COYPLEX) I
FILE NAYE? DOCI1DZ
MOLTIPLICATIVE FACICOR? 2.5
PROCZSS ANOTHER FILE? (Y= OJR ND) NO
MJLIV 2 STOP A3™)
$RU,DIRD

HAMZ OF FILS TO'R

4

= D=TRENND?
( XAXXOC, XXXXLZ, XALALDZ) D2Z107

TERY TD PEYIVI? (SLOPE=1, 02C=2, 307TH=3) 3

rILE DETREND=D

FIRST= . 2133E+34 FLAST= 2951 E+74 N2(= |"
AVERAGS= ,2124Z+34 53L0PE=-,72277-71 RIK:-— QAIJ

/

DETRZND ANOTHER ~ILE? (YT 22 MNJ) N3
S __QARYNp s ST 232y L L -
sR1,ADSUS

FILE TYPE? (IN=INT=GER, RE=REAL, CO=CO#PL=X) IN
ADD OR SUBIRACT? (AD 02 SU) SU
¥InUEND FILE? D0C10X
SUSTRAHEND FILz? DOCILA
NAME OF DIFFZRENCE FILZ? DOCISK
PROCZSS MORe= FILZS? (Y= OR NJ) 40
ADSYS8_¢ STOP 77374

52



Figure 16.10 Plot of low-pass filtered and decimated data

FILE: DOCILX
LOMG CAMYOM ROAD LOW-PASSED
-2 -0B AT 0.01 HZ5 -60 DB AT 0.04HZ
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Figure 16.11 Plot of multiplied and detrended data

FILE: DOC10Z
LOHG CAMYOM ROAD
MULTIPLIED BY 2.5
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Figure 16.12 Plot of low-pass filtered data subtracted from original data.
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FILE: DOC15X |
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Figure 16.13 Example of running programs LSTAP and LSDSK.
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3. A second request is now made for listing information on the same tape,
however, this time only the subheader is to be printed. The output
printed by LSTAP is shown in Figure 16.14, and is discussed below.

4. Program LSDSK is now run to see what was stored in file DOC1l0Z. This is
the Z-component magnetic field taken from the source tape listed using
program LSTAP. The file has nine records, and the user asks that record
1 and 2 be printed. Record 1 is the header and record 2 is the first
data record.

5. All of file DOCl0Z is now listed. No more files are requested to be
listed. This output is shown in Figure 16.15.

Now refer to Figure 16.14 for a description of the output printed by
program LSTAP.
1. This is the standard header information.

2. This 1line contains the subheader for record (IREC) 5 subrecord (ISREC)
28. The clock value CLK is the time of the last scan in the subrecord.

3. This subrecord consists of four scans of five data channels. The data
labeled channel 3 was put into file DOC10Z by program SLECT.

4. Program LSTAP was wused again, but this time only the subheader
information was requested.

Now look at Figure 16.15 to see some of the data printed by program LSDSK
from file DOC10Z.
1. Record number 1 is the header record. The data are printed in integer
format, 16 words per line. Some of the data are ASCII characters and
floating point numbers, so they are difficult to interpret. See

Appendix A -~ Data Formats and File Names for a complete description.
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Figure 16.14 Example of output from program LSTAP.

VER= 35 TRANSCRIPTION
TAPE FILE % 134 LOC=LCR
SCAN RATE=4 CHAN/SCAN=S
RESET TIME=23:S8 DAY=20
oFF TIME=20:48 DAY=27
LOMG CANYOMN ROARD, IDAHO

IREC= S ISREC=28 CLK=

SCAN CHAN=_ 1 2 3

DX
z0
]
n
—~t
]
s 7]
Lo
[
fu
(']
[y
r
~
“

(]

CHAMN= 2 3

IREC= 5 ISREC=39 CLK=
SCAN  CHAN= 1 2 3
2143 1988 288S
2144 1383 2084 2910
2144 1983 2285 2019
2148 1930 2985 2923
IREC= S ISREC=31 CLK-=
SCAN  CHaMN= 1 2 3

(Y

fOroror

1
CHAN=

0
AWMU M LWOMRPIDM AWQUEDT AU BWOIO-

z0
]

REC=32 CLK=
1 2 3

Ui

forurono w

5
5
IREC= 8 ISREC= 1 CLK=
SCAN  CHAaM=- 1 2 3
1 2150 1337 2083 2
2 2151 1533 2031
3 2151 2991 28893
4 2159 2993 2083 2

YER= 35 TRANSCRIPTION
THPE FILE % 194 LOC=LCR
SCANM RATE=4 CHAN/SCAN=S
RESET TIME=23:S6 DAY=20
OFF TIME=20:48 Dayvy=2?
LONMG CANYON ROAD, IDAHO

IREC= S ISREC=31 CLK=
IREC= S ISREC=32 CLK=
IREC= 8 ISREC= 1 CLK=
IREC= 8 ISREC= 2 CLK=
IREC= 8 ISREC= 3 CLK=
IREC= 6 ISREC= 4 CLK=
IREC= 8 ISREC= 5 CLK=

CASS ID # 4 INST.

O
13
]

us

urororo
L IAN0Y

O O/ W

wn
U

2142 1985 2084
2142 13987 2084
2142 1387 2084
2143 1987 2085

fofuroru
OO
W n

Lyl

Ui
*

DO
(et X TY R U1 ]

furororo

[o)
wn

45 1332 20886 2
45 1392 2087

47 1932 2987 2
48 1393 2987 2

HHDO
N ;]

rorororo

[E5]

"

145 1994 2086

2148 1994 2088 E@@?
151 1393 29287 2687
151 1335 2887 >

Kigee (0

SOHOL® O
LQOLOIONT OLPPAD PPrerdl AP Peere N e

mm-3-d

furoroio

3
us
u

LOLO® O

ferofure

CASS ID % 4 INST.

[ REs NN
wwwnw
® u0 o

X

153

s
[[

e el
e D 0D
=00 00300
GUOHOWIE
VI L OO
QQOOO0O00
o 3 0 2 ol o Ll £
ny

[1y]

[
B G U N S N N

U

7 YR=1377 Sl= @:

4 INSTs=

IMST=

INST=

INST=

27 Su= B

INST=
INST=
INST=
INST=
INST=
INST=
INST=

*19

%10

e
POLOLPDOY

NSCAN=

NSCAN=

- MSCAN=

NSCAM=

NSCAN=

NSCAN=

NSCAN=
NSCAM=
NSCAN=
NSCAM=
NSCAN=
NSCAN=
HSCAN=
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NCHAN=5

NCHAN=S

MCHAN=S

NCHAM=S

NCHAMN=S

NCHAM=S
NCHAN=S
MNCHAN=5
NCHAM=S
NMCHAN=S
NCHAN=S
NCHAN=S

LF=002390E8

DF=209030208B

DF =2092398B

DF=220Q000B

DF=232009B

DF=200000B

DF=20G909B
DF=00023a3B
DF=2003323B
DF=002033B
DF=220300B
DF=Q009@02aB
DF=390220B



Figure 16.15 Example of output from program LSDSK.

,
L8}
"
=~
O
"

it= 17
fi= 23
= 43
N»* B5
H= 21
M= 37
M=113

[

- Q0

[ ()
S PN

DO arOE

FILE=DDC1OZ RECORD=

M= 1
M= 17
N= 33
= 49
M= B85
H= 21
M= Q7
M=113

2034
2028
228%
2987
2087
2929
2991
2290

2023
2928

FILE=DOC10Z RECGRD=

M=

Me 17
Me 33
N= 43
He 85
N= 31
N+ 97
M=113

2085

2220
2974
2274
2a78
20892
2ag4
2286
2028

FILE=DOC10Z RECORD=

M= 1
M= 17
M= 33
M= 49
M= 85
N= 31
= 37
M=113

2age
2974
2a72

2974

2123

2080
2974

FILE«DOCL10OZ RECORD=

M= 1
M= 17
M= 33
H= 49
M= 85
He &
H- 3

11

w '~.h->

2129
2112
2128
2129

FILE=DOCL1GOZ RECORD=

= 1
M= 17
M= 33
He 43
M= 8%
M= 31
M= 37
=113

2aga
2091
2288
2230
z2a7e
2968
2988
2062

2a81

FILE=DOC1OZ RECORD=

e

o
o
Y

LLOAMUDW

2073
2071

2975

2123

93?6
2372
2064
2259

@
DO AU
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o

(1
@ fufu e
DO LaOD
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=1l
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2. Record 2 is the first data record. This is data that came from channel
3 in Figure 16.14.
The examples shown above are typical of the types of operations that will
be performed on geomagnetic data. The programs prompt the users for inputs,
and 1f an unallowable input is detected, the input is requested again or an

error message 1s written.
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presented in the order listed below.

This

17. Appendix C -- Program Listings

section contains listings of all wutility programs.

type of routine, and language used.

1.

4.
5.

7.
8.

SLECT, main program, FORTRAN

a.
b.
c.
d.

JULDY, subroutine, FORTRAN
LEAP, integer function, FORTRAN
FRCYR, real function, FORTRAN
TIMAD, subroutine, FORTRAN

PATCH, main program, FORTRAN

a.

MOVE, subroutine, HP Assembly

LPBUT, main program, FORTRAN

a.
b.

(o

DEBUT, subroutine, FORTRAN
RESPN, subroutine, FORTRAN
FILTR, subroutine, FORTRAN

DECIM, main program, FORTRAN
ADSUB, main program, FORTRAN

a.
b.
c.
d.

e.

CHECK, subroutine, FORTRAN
ADSBTI, subroutine, FORTRAN
ADSBR, subroutine, FORTRAN
COMP, subroutine, FORTRAN

GAINS, subroutine, FORTRAN

MULDV, main program, FORTRAN

a.
b.

Ca

MULTR, subroutine, FORTRAN
AMX, subroutine, FORTRAN
MULTI, subroutine, FORTRAN

DTRND, main program, FORTRAN
LSTAP, main program, FORTRAN

a.
b.

LOCAT, subroutine, FORTRAN
OUT, subroutine, FORTRAN

LSDSK, main program, FORTRAN

a.

LIST, subroutine, FORTRAN

61

They are

The list also shows the routine name,
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63
70
71
72
73
75
80
83
86
89
91
94
98

101

102

104

105

106

108

110

111

112

114

118

121

122

124

126



lo.

11.

12.
13.

14.

PLOT#, main program, FORTRAN

a. EODAY, subroutine, FORTRAN

b. DAY, subroutine, FORTRAN

c. INDOT, subroutine, HP Assembly
PLOT3, main program, FORTRAN

a. CHANL, subroutine, FORTRAN

b. MINMX, subroutine, FORTRAN

c. SCALE, subroutine, FORTRAN

d. START, subroutine, FORTRAN

e. BOX, subroutine, FORTRAN

f. DATA, subroutine, FORTRAN

g. STOP, subroutine, FORTRAN

h. CHAR, subroutine, FORTRAN

i. 1INSV, subroutine, FORTRAN

j. SORT, subroutine, FORTRAN

k. KSORT, integer function, FORTRAN
MERGE, main program, FORTRAN

PLOT, main program, FORTRAN

a. VRAS, subroutine, HP Assembly
/PLOT3 and \PLOT3, transfer file
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128
134
135
137
140
143
144
145
146
147
150
152
153
154
155
156
158
163
165
194



PAGF

0001
non2
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
no17
0018
0019
0020
0021
0022
0023
0024
0025
0026
0027
0028
0029
0030
0031
0032
0023
0034
0035
0036
0037
0028
0039
0000
0out
noa2
nous
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
N0S4
0055

0001 FTN, Qa0 AM MQM., 9 MAR,, 198]

PROAGRAM SLF(T,3,80
Cmm== PRAGRAM TU EYTRACT SFLFCTED RATA SFGMENTS FrOM
SUURCE TAPFS AND STOPE THEM AS DTISC FILES., CKFATED
FILES ARE NAMED=

YXYXNL

WHFRF "XXXX" 1S THF FUUR CHAPACTFR USEPRP SUPPLIFD ID,
Ay "C" REFERPS TN THF COMPNNFNT AS FOLLUWS:

- HX
- HY
HZ
- EY
EY

TN - X
1]

AT THE BFGTWMING UF THE FILE.

WKTITTEM RY Do V., FTTTERMAN, 11,S.6.S., JULY 1976
MGPIFLIED 15 DECEMpFR 1980

aEsEsNeoEsleoBeoEsNeoleNeBeNe e Re ReNe Nele Ne e Re

PIMENSTUN TFTLF(3),NFILEC(3,5),TLCB(144,5)

THF "U" STArDS FDk (RIGIMAL DATA. 1APF MUST BF PUSITINKFUL

PATA bREAKS ARF FILLFU wITH =175 AT THF USFR'S ULTSCORFITITUN.

NIMEMSTUN ToTZF(2),1HEN(12P),INATACLIN24),1Ab(2),TLHAN(T)

FUUIVALENCF (1AB,IA,AB),(1AB(2),Tp), (IHER(127),FENPT),
x (ITHED(9) ,NPATE), (IHED(10) ,MCHAM) » (THFD(57) ,NWORD)Y,
* (JHED(S3) ,NSCAN)

DATA LUTTY/1/,LUTAP/P/,NFILE(3,1)/2H X/ NFTLF(3,?2)/72HUY /.

*NETLF(3,3)/72H07//,NFLILE(3,4)Y/2RH0/ MFILF(3,5)/¢HUF/
C
Coee= TS TAPF TIn PRUPER PLALF?
WRTITF(LUTTY,1000)
1000 FGRMAT(//" TAPE PUSITIONED AT REGIMMTNG NF FTYLF? (Yt
REALDCLUTTY,1010) [ANS
1010 FURMAT(3AL2)
TECOIANS JNF, 2HYF) 60O Tu 999
C
Comw== REAL HEADEP AnD NUTPUT
AB=EXEC(1,1005+LUTAP,IHED,127)
C
Cawe== CRHFCK FOP FUT AnD FQOF
TFCIANDP(TA,240R) MEL. 0) GN Ty 999
WKTTE(LUTTY,1020) (IFED(T),1=1,23),(THFO(]),T7=27,51)

1020 FUPMAT(//" VFr=",IS," TRANSCPIPTTION DAY=",T13," YFiP=",

*" TAPE FTLF #",14," LOC=",2A2," CASS IP #",12," TNST.
*" SCAN KATF=",T1," CHAN/SCAn=",11/

x" PESET TiME=",[2,":",T2," DAY=",[2," MUN=",T2," YP=",
x " nFr TlM't=ll'Ip'“:"'Izln DAY:!!'I?’U "“GN="’TC"" szu'

x" S=", 12, ", T2, ", 11 /71X, 25AP)
C
Cme== TITCK = CLOCK COURTS PFR SCANM
TTTCK=?P*x*xFATE
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PAGF D002 SLFCT 9:40 AM M(OM,, 9 MaAR_, 1981

0056 DT=NSCAN*ITICK

0Qs7

0088 Cw=== CUMPUTE JUL.IAN) DAY OF F1RST AND LAST pAY

0059 CALL JULDPY(LIHEP(13),TrFo14), IHED(15),TDRY)

0060 CALL JULDYC(IHED(18),THFD(19),1HED(20),JDAY)

0061 WRITF(LUTTY,1030) THEUCLS),IDAY, THFL(20),JDAY
0062 1030 FOPMAT (" RFSFT DAY=",[d4," ", T3,"™ UFF oAY=",14,".",T3)
0063 C

0064 Ceo=== RESET FrD CONDTTTUMN FLAG

Ng65 20 NELAG=0

0066 WRITE(LUTTY, 1040)

0067 1040 FURMAT(/" TIMg {UF FIRST DATA PNINT? (HNUR MIM SEC DaY YEARY™)
n068 REALTLUTTYY &) NHOUP , MMTIN,NSEC,NDAY,NVYEAK

0069 €

0070 Ce==== rHFCK THAT THE START TTMF TS BFTWEFIN RFSFT ANMp UFF TImMFS
0071 DAYISFPCYRCIHED(12),THFEDC11) , IDAY, THFED (LIS )

0072 PaYJ=FPCYROLIHEN(1T7), THFD(1A) ,JDAY,THED(20))

0073 PAYNSFRCYRONMIN,NHAUR ,NDAY , NYEAR)

0074 TFO(MYEAP .GT. 1IHED(1S) L0OR. (NYEFAP .tQ. IHED(15)
0075 *x JAND, NDAY JGT. IDPAY) Dk. (HYEAR .FG., THFDP1R)
0076 * JARD, DY JERN, INAY JAMD. DAYN .GE. PAYIY) ApD,
0077 * ((IHEN(20) .G6T. NYEAR)Y JOURP. (IHFLLERO) Fu. MYFAR
0078 * JAND, JPAY (GT. WDhaY) NR. (IHEN(20) .EQ. MNYEAR .AuD,
0079 * JPAY JEN, NMDAY JAND, pAY.YT (GF. DAYN))D)) G0 T 30
00RO G 1N 2P0

0npa1 C

0082 Ceme=e TRPUT MUMBFK UF DATA PNINTS

00R% 30 WRITF(LUTTY,1050)

0084 1050 FURMAT ("™ NUMBEP NOF DAFA PUTWTS LFSTRFEP? _")

N0ARS REAQDCLUTTY,x) FNPT

0086 C

0087 C==== CUMPUTF RLNCK S]17t OF FILE (1 BLACK= 128 wORDS)
00R8 TSTZF(1)=FNPT/128.

NQR9 TFO128.xTSTZF (1) JLT. FNPT) ISTZF(1)=ISI7E0(1)+1
0090 C

0091 Ce=== ADD ONF BLNCK FUP HEAUFK

0092 TSTZE(1)=1SI7 (1) +1

0093 €

0094 Ce==e TPUT 4 CHARACTEP MAME UF FILLE

00958 40 TFTLF(1)=¢2H

0096 IFTLF(2)=2H

0097 WRITF(LUTTY,1060)

0098 1060 FURMAL(" NAMF OF FTLFY (MuST BF 4 CHARACTERG)Y _™)
0099 PEADILUTTY,1010) LFILECI),IFTLF(?)

0100 C

0101 Ce=== CHECK FQP 4 CHARACTERS

ning TFCOIAND(TFTILE(Y),177400p) EQ, 20000R _yP,

0103 *TAMDCIFILECIY,377) .ER. 40 .NK.

n1oy *TAMDCIFILE(Z2) ,1T7T7400R) Fu. 200000 .NK.

0105 *TAMDCOLFILEC2),377u) Q. 40p) Gu TO 490

0106 C

0107 Ce=== THPUT COMPNWFHNTS UFSTRED

0108 WRITF(LUTTY,1070)

0109 1070 FURMAT (" SFLFCT DEeSIRED CHANNELS (1=YES, 0=xkM)")
0110 C
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0111 Ce=== 3 CHANNELS

ni1e TF(NCHAN JLE. 3) WRITE(LUTTY,1080)

0115 1080 FORMAT(" HX HY H7Z™)

ni1d C

0115 Ce=== & CHARNNELS

0116 TF(MCHAN JGE. 4) wRITECLUITY,1090)

0117 1090 FURMAT ("™ HX HY HZ FX EY")

nitg READ(LUTTY, %) (ICHANCI),T=1,NCHAN)

nt19 €

0120 Cm=== FIMD BFGTRNMIMG UF DESIRED NATA SEGMENT

0121 ¢

01122 Cem=== DETERMINE CLOCK AT BFGTWNIMG UF SEGMFNT
0123 CLKS=ZZ2 o x (NSEC+AQ o x (WMIN=THED(1P) +00 . % (NHOUR=THFD(11)
0124 *+24  x (NDAY=IDAY+(36S5+LFAP(THFEDC(LS)) )X (MYFAR=THFD(15))))))
n12s C

0126 Ce==e= START SEAKCHTNG

0127 TRFC=0

0128 CL¥T1==1.

0129 JFLAG=0

0130

01131 Cw=e== READ A TAPF RECYRD

0132 70 ApB=EXEC(1,1000+UTAP,IDATA,1024)

0133 C

0134 Ce=== CHFCK FUR FyF

n135 TECLARD(TA,200R) NE. 0) GN Tu 200

0136 IRFC=IRECH]

0137 €

013 C==== LUNP UVER SURRFCNRDNS

0139 TNEX==NWURD

0140 nu 8n T1=1,32

niag THDREX=TNDEX+MWORD

niag C

0143 Cem=== CHFCK TF BEYNRD START NF SFGMENT

0144 CLKTP=3276R *INDATAC[NUFX+1)+TDATA(TINPEX+2)
0145 C

0146 C=-«-« CHFCK FUR CLNCK RULL UVER

0147 TFICLKT1I=ClLKTe .GT. 1000000.)Y JFLAG=JFLARH
0148 €

010G Cmeme= CHFCK FUR CLNCK LESS THAN RT7AKT CLNCK

0150 CLK=CLKT2+104857h % JFLAG

0151 TF(CLK .LT. CLK3) GU TN 80

0152 ISREC=T

0153 ~fO TN 90

0154 80 CLKT1=CLKT?

0185 C

0156 C==== READ ANUTHER TAPF SQOURCE FTLF RECURD

0157 G0 T0 70

0158 €

0159 Cm=== | UCATED THF PRNAPFR SUGRECURD, DETERMTINF THF FCURRFCT SCAw
0160 GO0 TSCAN=NSCAM=THT (CLK=CLKS)/TITLK

0161 TSCANSMUXQ (L, MmTNO(TSCAN,NSCANM))

0162 WRITEF(LUTTY,1130) TRFC,ISRFC,1SCAN,CLK,CLKS
0163 1130 FORMAT(" IREC=",T5," ISRFC=",12," TSCAM=",T13,
0164 *" CLK=",F9.0," CLKS=",FS.0)

0165 TOTCK=CLK=(NSCAN=ISCANIYXTTICK=CLKS

65



PAGF

0166
0167
0168
0169
0170
0171
017¢
0173
0174
0175
0176
0177
0178
0179
0180
NiR}
0182
0183
N84
n18as
N186
0187
0188
N1r9
01940
0191
niez
0193
0194
0195
n19e
n197
nN198
0199
0200
n2onl
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
n213
0214
0215
n21e
0217
0218
0219
n22o0

0004 SLFCT 92140 AM MGMN,, 9 MAR,, 1981
C
Cem== UPNATE STARTING TIME

CALL TIMADCWSEC,MMTii, WHOUK,NDAY,NYFAR, TLUTCK)

c
Cem== CKFATE FTLFS
C
Ce=== SET UP FTLF NaMES
DU 50 T=1,MNCHAN
TECIRHANCI) LER. 0) fU [N S0
NFTLF (1, T)=IFILECL)
MFTLF(2,T)=1FILE(e)
55 CALL CPEATC(IPCR(1,T),IFR, WFILE(1,1),T5TZF,1)
TECIFR .BE. 0) UGN TO 60
c

C==== FRRQR
Wk TTF(LUTTY, 1100) (NFILEC(J,1),0=1,3),1Fk

1100 FURMAT(™ CPREATTON FRRUR  FTLF=",3A7," FRRUP=",T3/

*" InPUT NEW FILE NAMF _™)
READCLUTTY,1010) (NFILF(J,T),J=1,3)
G TN SY
60 MplLK=IFR/2
WRTITEQLUTTY,1110) (NFILECGI,1Y,J=1,3) ,nNRLK
1110 FOPMAT (" CREATFD FILF=",3A2," PLNCKS=",]5)
C
Cee== PUSITINN UM SECUND KFCORD NF FILF
Cali POSNTCINDCR(Y,T),IER,2,1)
50 CUMTTNUE

c
Com== FRTER UNPACKTG LONP
FIPT=0
TuPT=1
THNDPEXZTRNNEXY+ (ISCAN=1)ANCHANET
CLKJI=32768 . xTDATA(CTNDEX+1)+INATACIMUFX+2)
CLKI=CLKRJI=NT
C

Co=== LUNP UVEP CHARNNELS
110 DY 120 I=1,nCHAN
TFCOICHARNCLY LwF. 1Y GO TO 120
TOCBCLINPT+16, I)=TDATA(TNDEX+T)
TFOINPT LT, 128) O TN 120
c
Ce=e= AUTPUT BLUFFER FULL, WRTTF YT TN DISC
CatL wWRITF(IPCR(1,T),IFR,INPCR(17,1))
120 CUNTTNUE

c
Ce=== CHFCK FUR FWNUGH DATA
FIPTSFTPT+1.0
TEC(FTPT .EN. FNPT) GN Tu 320
TUPT=INPT+I
TFCINPT L(EM. 129) TOPT=1
¢

Cm=== CHECK FUR FNNUGH SCAMS
TFCISCAN F. NSCAM) GN Ty 130
TSCAM=TSC AN
THPEY=TKDEY+NCHAN
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nee1
0272
n2e3
0274
0225
0226
n227
0228
0229
0230
0231
neze
0233
0234
n235s5
0236
0237
0238
0239
0240
nz4ai
n24e
0243
0244
0245
0246
ne2a7
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257
ness
0259
0260
0261
0262
0263
0264
neé6s
0266
N267
0268
n269
0270
0271
0272
0273
n274
0275

0905

150

Comee=

C
Commmm

140

Comm=

C

Commm

C

Cowm=

Comen

Qo

1300

1310

Comeme

c----
a10
429

Comem

430

-

SLECT  9ud0 Ap  MyN,, 9 MAR,, 1981

Gy TN 110
T53CAN=1
CLKI=CLKJ

CHFECK F(OR FROUGH SHaRECUPDS
TFC(ISRFC JFu. 32) GO 1O 150
TSREF=ISREL + 1

THRDEX=THDEY +NCHANSER

CHFCK FUR DaTA BREAK UR FND DF DATA
CLKJ=32768.xTDATA(TNDPEX=6)+IDATACIMDFX~S)
TFCIPATACIMUEX=-3) .6F, 0)Y Gu TP 110

DATA BPREAK ENCOUNTFRFD
TFCOIPATACINUFX=3) JLT. 0)Y GG TN 4900

NU MORF DATA M SUURCE FTLF
NFLAG=?
60 TN 210

DuTA BREAK RANDLFR

NDETERMINFE HUuW MuNY PNIMTS ARE MISSTNG
NCLK=CLKJI~CLK]

TFODOCLK LT, =1000000,) NDCLK=UCL¥+1048576,
NMTSS=NSCANX(IF LY (DCLK/7DT)~1)
WRTITF(LUTTY,1300) FIPT,nMISS

FOURMAT("™ pATA RKFAK AFTER ",Fo.0," POINTS"/

*T6," POINTS MISSTHNA")

WRTTE(HUTTY,1310)

FORMAT (" CONTIMUF SLFCT WITH FLAGGFU DATA HULES? (YE UR Nu)
RPEADCLUTTY,1010) IANS

TFCOIANS LR, 2CHYF) GN Tu 410

STOAP SFLECTIN.
NFLAG=1
AU TN 310

PLACF =1 INTN QUTPHT FILFS
TrTS8S8=0

NU 430 I=1,NCHAN

TFCICHANCL) LJiiF. 1) GU TN 43n
TOCB(INPT+10,[)==1

TFCOINOPT LT, 128) RO TN 430

NUTPUT gHFFER FULL, WRTTF TT TN DP1SC
CaLL wRITFCIPCR(1,T),IFR,IDCR(17,1))
CUNTTRUE

TMTSS=TMTISS+1

FIPT=FTIPT+1.0

CHECK FUP FnNNUGH DATA

TECFTPT k0, FNPT) GN Ty 320
TUPT=10PT+1
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n276
0277
0278
0279
N28Q
0281
nzae
0283
0284
0285
0286
0287
n2asg
0289
0220
neqy
0292
0293
N2y
n2as
0296
0297
0298
0299
0300
0301
0302
N303
n3ng
0305
0306
n3e7
0308
0309
0310
0311
n312
0313
N314
0315
0316
0317
0318
n319
N320
0321
n3ze
0323
0374
0325
N326
n327
nN328
0329
nN3390

0006

[ —

Commmm

Commm

150

Commme

Commmm
200
1140

C----

Comuwmm
210
1150

Cﬂ---

Cu-——

C--——

C----

z200
ite60

Commmm

310
1170

1180

320

SLFLT 940 Ap MM, 9 MaPR,., 1981

CHECK FyR FubLL UOUNTPUT RUFFFR
TFCIOPT .EA. 129) TuPT=1

FHFCK FUR MURE MISSING DATA
TFCIMISS LT. MNMISS) GO TO 420
Gu TN 140

READ ANUTHFR RFCORD
AG=EYEC (1, 100B+LITAP,IDATA,1024)

CHFCK FUR FQF

TEHCIAND(TA,200R) JME. 0) GNP TG 300
TRREX=7

TREC=]IRECH+1

TSREC =1

T5CAM=1

Cl} TN 140

FUF N rRFAD
WRTTF(LUTTY,1140)
FURMAT (" END UF FILE UM TAPE SFARCH"/" NO FILES CREATED™)

B4CKSPACF NyFR FTLF MAPK
CALL EXEC(3,1400R+LUTAP)

FnOUGH UATA FOURD

WRTTF (LUTTY, 1150)

FURMAT (" CREATF ANNTHER FILE? (YE NR mP) _")
REAL(LUTTY,1010) IANS

TFCIANS JEQ. Z2HNO) GNP TO 999

RACKSFACF A FILE
AB=EXEC (3, 1400R+l UTaP)

FURWARD SPACF NVFK EONF IF NOT AT BOT
TECLANP(TA,L00R) FQ. 0) CALL EXFC(3,300R+LUTAP)

FUPWARD SPACF NVFRK HFADEP
CALL EXEC(3,300B+LUTAP)

FWTER PROCFSS (LUNP ANGATH

tu TN 20

WRITF(LUTTY,1160) FLPILFTIPT

FUPMAT (" ML UF FILE LURTNG SELECT FNPT=",F7.0," FIP[=",F7,.0)

ROuCKSPACF NVFR FTLF MARK

fall EXEC(3,1400R+LUTAP)

Gu TN 320

TF(NFLAG JFu. 1) WRITECLUTTY,1170) FMPT,FIPT

FOGPMAT (" DATA RRFAK DURING SFLFCT FNPT=",F7.0," FT1pT=",F7.0)
TF(NFLAG JFG. 2) WRITECLUTTY,1180) FMPT,FIPT

FUPMAT ("™ END (OF PATA LHUKRTNG SELECT FNPT=",+7.0," FIPT=",i7.0)
FNPT=FTIPRT

TFCIPPT E0. 128) GG TN 350
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N3%3] Cemwee 7FR0 EMND OF RUFFFKS

0332 PO 330 [=1,nCHAY

0333 THCICHANCL)Y LEN, 0)Y G TN 330

0334 DU 340 J=10PT+1,12R

N335 240 TuCp(J+16,T7)=0

n336 CALL WRITFCINCR(1,T),1FR,INPCR(IT7,1I))
0337 330 CUMTINUE

0328 C

0339 Ce==== HPNATE HFAPER, KFWINP FILES, AMD wPITg HFEADER
0340 350 ThHFL (o1 )=NHUlk

0341 THED (62)=NMIM

n3az THFL(63)=1SEC

0343 THFDr64)=NDAY

n3a4 THFD(6S)=NYEAR

n34s5 C

0346 Ce=mw= SET MPTz=1 FNK VALUES GRFATEP THAN 32767
0347 € FMPT IS STORED IMN THFD(1P7) R ThED(128)
N348 NPTz=1

0349 TFOFMPT JLF., 32767.) WPI=FNPT

0350 THED(66)=NPT

0351 THFD(6T)=1

03852 THED(G6R)=ITICK

0353 WRTTF(LUTIY,1190) NAPUR,MMTN,NSEC,NDAY,WYEAR
0354 1190 FORMAT (" hHHQYR=",12," NmMIN=",12," N3FC=",172," NMpAY=",]13,
0355 *" NYFAR=",T4)

n3se €

0357 Cemma= 7Ry THE KEST NF THE HEADEP ARRAY FXCEPT FMPT Ti [HeED(127112%)
0358 NG 355 [=69,126

0359 355 THED(I)=0

0360 NGO 360 1=1,NCHARN

0361 TFOICHANCLY LEN, 0) GU TN 360

0362 C

0363 C==~== DETEPMINFE MEXT KFCPRD MUMBFER

0364 Calll LOCF(CTIULCB(L1,1),TER,NRF(L)

n3ss C

0366 Ce=ee CUMPUTF NUMEFR GF RLOCKS 10 PETURN

0367 THLR=NRLK=-NKF(C+1

n3i6g €

0369 C==== REWINpD, WRITF HEADFKR, AND CLOSF FILES
03790 Cal L RWNDFOIPCR(1,T),IFR)

0371 CALL wRITF(CIPCR(L,T),IFK,IHED)

0372 CaLL CLUSECIDCR(1,1),1FR,IRLK)

0373 360 CONTINUE

n374 ¢

0375 Ce=~== G SFE IF ANNTHEP FILE IS Tu BF CRFATED
n376 fp TN 210

0377 999 STNP

0378 Eph

FTN4 COMPILER: HP92060=16092 KFV. 19135 (790206)

*%x N WARMINGS *x N EPRORS %% PRUGKAM = 04248 COMMNE = g0u0yY
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0379 C

030 C=====RSLECS

03”1 C

Nn382 C SOURCE CODF NF SURPUNTINFS FNk USE wTTH SLFCT
0383 C

0384 C 2?8 DFCFmMREP 1978

0385 C

N3R6 SURKODUTINE JULDY(1IDAY, MyUN,TYFAR,JDAY)

0387 €

0388 Ceo== CulLCUHLATFS JULTAM DAY FROM DAY=MONTH=YFAR
0389 DIMENSTIOM NpaY(12)

N399 DATA nDAY/0,31,59,90,12G,151,181,212,283,¢73,3504,334/
N391 TL=LFAP(TYFEA&AR)

0392 TF(MCN JLEa. 2) IL=0

n393 TOAY=NDAY (MON)+IDAY+TL

N394 RETURI

0395 FinD

FTNG COMPILER: HP92060-1A092 RFV. 1913 (790200)

xx  NU WARNINGS #x MU ERRORS #x  PRUGRAM = 00043 CUMMON = UN00Y
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0396
nN397
0398
N39G
0400
0401
nyn2
0403
0404
0405
0406
0407

(o e N Mo

10
eo

FIn, 9:40 Aw MON,, 9 MaPR., 1981

TNTEGER FUMCTINN LFAP(TYFAR)

NETEPMINFS IF TYFAR TS5 A LFAP YEAR

PETUPNS LEAP=1 FNAR A LEAP YEAR
LEAP=0 FOR aMY UTHFR YFAR

lEAP=0

TF(MNLCOIYEAR,4) JnF, 0) GO TN 20

TFOMOLCIYEAR,LI00Y JNF, G) GU TN 10

TF(MDDCLYEAK,L0G) JNF. 0) GO TP 20

LEAP=]

RETUFN

Fih

FING4 COMPILER: HPOP060=16092 RFv. 1913 (7902006)

* *

MO WARMIMGS *%x My ERPRNMNKS %% PRUGKAM = 00046
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0408 FUMCTION FRPCYRCIMIN,THOUP,TDAY,IYEAK)

n409 C

0410 C==== CUuMPUTES THE FRACTTOMAL PaRPT UF YEAR KFPRESEMIFU BbY &
0411 C TIME GTVFN IM MIMyUTES-HUURS=JULIAN DAY

0412 FROYR=C((IMIN/Z60,+IHUNIRY/24.4TDAY) /(365 +LEAP(IYEAR))
0413 RETURNN

N414 Fanh

FTN4 COMPILER: HP92(60=-16092 RFV. 1913 (790206)

*x N WARMIMNGS *x N ERRNRS *x PRUGKAM = 00QAQ cCUMMON = 000NQ
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ng1s
ng1e6
0417
0418
0419
0420
nN421
nypz2
0423
424
N42%
0426
0427
0428
0429
0430
ny3y
nygze
0433
04734
0435
0436
nyg37y
0438
0439
n4aQ
o441
nygae
0443
nygay
0445
n446
ngay
N448
0449
0459
0451
nase
N4%3
0454
0455
0456

C'—--

C-—--

(-

10

2o

c

Comm=

30

40

FTM, 9:40 AM  MOM,, 9 MAR., 19R]

SURRDUTIMNE TTWADCNSEC,NMIN, NHUUR, DAY, MYFAR,THTFF)

AGNS THE ULTFFEREMNCE Ti TICKS (1/2 SECUND PULSES) TN
THF GIVEM TIME. IPLIFF MAY gF POSITIVe uP NEGATILIVE,
TSEC=1IN1FF/2

CHECK FUP ZERU

TFCOISEC JER, 0) PETURHN

NSFC=HNSEC+TSFC

TF(NSER JuF. 0 JAND, NSEC JLF. 59) RFTURNM
TFCISEC JLT. 0)Y GU TN 3D

ADDITINN

MSFC=NSEC=&(

NMTINSNMIN+]

TFONMIN (LF. 59) GN T 20
NMTIN=O

MHOURZNHOUR+

TF(WPUUR JLE. 23) GU TN 20
MHOUR=0

NDAY=HDAY +1

ITF(NDAY JLF. 565+LFAP(NYFAR)) GU TO 20
MDAY=1

NYFARZNYFAR+1

TF(NSEC .GF. 60) GN TQ 10
PETURN

SURTRACTTIUM

NSFC=KSEC 6(
MMTIN=NMIN=1

TFONMIN JGF. )Y GG TP 4y
NMTN=59

NHNUYR=NHNLP -1

TFONHOUR JGea 0) 6N TO 40
MHOUR=23

NDAY=NDAY=1

TEONDAY JGF. 1) GO T0O 40
NYFAR=NYFAR=-1

NpAY=365 + LFAP(MYFAR)
TFONSEC .LT. 0) GO TN 30
RETURN

FaD

FTN4 COMPILER: HP92060=16092 RFv. 1913 (790206)

* %

NU WARMINGS *% NG ERRNRS *x% PRURRAM = 00166 rOMMORN
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0001
0002
0003
0004
0005
0006
0ony
0008
0009
0010
0011
ng12
0013
0014
no15
0016
no17
0018
0019
No20
0021
0022
0023
0024
0075
0026
0027
0028
0029
0030
0031
0032
n033
n034
0035
0036
0037
0038
0039
0040
0041
0042
0043
noday
no4as
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055

0001 FIN, Ysal ApM MQON,, 9 MaAR,, 19R]

FIN,L
PROGPAM PAT(CH,%,80
C
C PROAGRAM TG PATCH HOLFS IMN RENMAGLNETIC VARLIATTUM NATAH
C FILES RY LTnFaAR TNTERPOLATTUM. DATA HOLES AkF RECUGKTZFU
C RY A DATA VALUF NF =1, FIlte TYPFE MUST BF TATECER (XXXXLUif,
C ¥YXXXLC, DK XXXXDC). PATCH DPES NQOT CHFCK FuR PrMNPFR FTLF
C TYPE.
C
C THIS PRUGKARM USED THF FULLDWTING ASSEMBLY LANCUAGF
c ROUTInE :
C MOVF
C
C WrTTTEM RY D.Ve FITTFRMAMN, U.S.GaS., AUGUST 1979
c MUDIFIED 16 DECEMBFR 1980
(o

DIMENSTUN TUCHL(144),TAFD(128),InlUF(1025), INAME(S), TRFCS(RJ,

*TMFLG(R)
FGQUIVALENCE fFNPT,InFD(127))
NATA NMEM/R/,[RUF/1025%0/,TRFCS/8%x0/,1MFLG/8%0/,
*LUTTY/ 1/, LUPRT/6/
r
Commm= THPUT FILE NAME
10 WRTITF(LUTTIY,1000)
1000 FORMAT (/™ THPUT FILE whAMFY _")
READ(LUTTY,1010) INAME
1010 FORMAT(3A2)
C
Co=== QOPFN FILF
CALL UPEM(TUCE,IFR, [MAME,2)
IF(IFR .GE. 0) GO T(g 20
WRTTE(LUTTY,162G6) TinAmF,TER
1020 FORMAT("™ FILF=",3a72," 1FKR=",15)
ru 10 180

Cmwme READ HFADEFR
20 CAlLL RFARF(IDCR,TER,THFD)
C
Commm= WKTTF HEADTHRG
Call EXEC(3,1100R+LUPRT,10)
WRTITF(LUPRT,1030) TNAMF
1030 FURMAT("™ PATCH SUMMARY FTLF:2",342)
falL EXYEC(3,1100R+LUPKT,1)
WRTTF(LUPRT,1040)
1040 FUPMAT("  FIRST POINT LAST PUTNT NUMRY™/
*"  RFEC IPT DATA PEC TPT DATA  TInTK SLOPF™)
C
Cowewe DETEPMINF NuMpFr uF DATA POINTS
TFCIHEN (ALY iwFe =1) FNPT=FLPAT(THFL (06k))

C
Cwe== SET SUME FLAGS AND PNINTFRS
TRNMEMZO
FIPT=0
LesADF=1
TRF(C=2
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0056
0057
0058
0059
0060
N061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
00R3
N0RY
00RS
N08Re6
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097
0098
0099
0100
n101
0102
0103
0104
0105
n106
0107
0108
0109
0110

ngng

C

Comm=

30

Cormm=

C—-—-

Came=

Comme

40

Comm=

Commm=

-
50
Comm=

Coman=

fome-

60

Comen

[

[

PATCH 941 &M MyM,, 9 MAP,, 19R]

SET RUFFFR POIMTFR
TPT=128xTRNMEM+ 1
CALL KFEADFCIDPCR,TER,TBUF(CIPT+1),12R,LEN,TRF(C)

TNCREMFiNT TNMEM, RFCNRD MUMBER, AND MOPRIFIFD FlL af
INMEMZTNMEM+

TRECS(TiMEM) = REP

TMFLG (TRMEM) =0

TNCREMENT READ POIMIFK
TRFC=IREC+1

PESET RECURD (NUNTFk
NPT=0

ADVANCE RUFFFk PNINTFK
IPT=TPT+1

BUVANCF RECURD COUNTFR
NET=NPT+1

BLVENCE DATA COUMTFR
FIPT=FTPT+1,

LUNKInG FOR 8BAD DATA?
TF(LRADF .FG. 0) GN Ty 80

BAN DATA FTwuhER

RAD DATA?

TFCIRUF(TPT) .Lek. =1) GO TN 50
ALL DATA PPUCESSED?

TF(FTPT JGF. FNPT) GO TO 150
GU 10 60

SAVE LNCATTIUN NF FTRST 8AD DATA PUTNWT
TSTAR=TPT

CLFAR LONKTING FOR RAD NATA FLAG
LoADF=0

ALL DATA PPUCESSFDL?
TF(FTIPT «GF. FMPT) 6N TU 140

FuD OF RECOKRD
TF(nPT JLbk. 127) GO TQ 40

SAVE LAST DATA pPOINY
T3UF (1) =TllF (129)

MUPIFIED DATA FLAG SFT?
TFOIMFLGC(L) Q. 0) fuy 1IN 70

WRITF DATA T9 D]ISC
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n1t1
0112
0113
N114
0i1sS
0116
0117
0118
n119
0120
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
n131
0132
0133
0134
0135
01306
0137
0138
01329
0140
014t
ni4az2
0143
0144
ni14as
0146
0147
0148
0149
nN1s0
0151
0152
n153
0154
0155
0156
0157
nN158
0159
0160
0161
0162
0163
0164
0165

0003 PATCH 941 Am MgM_, 9 MAP_, 1981
CALL WRITF(INCR,IER,THUF(2),12R, TRFCS (1))
C
Cewm= 7EPQ IMMFM
70 TnMpM=O
GG TN 30
c
Ce=== GOND LATA FINpFR
C GODOL ULATA?
80 TF(IRUF(TIPT) ,61. =1) GG TP <O
C
Cmw=== A1 DATA PPUCESSFL?

TF(FIPT .GF. FNPT) N TU 140
ey TN 130

—m== SAVE LDCATTUN NF LAST RAD DATA PNINT
90 TENP=IPT-1

o B ]

[ Mw )

==== TNTERPOLATF DATA
SLNPF=FLOAT (IgUF CIEND+ 1) =IRUF(TSTAR=1)) /FLOAT (TEND=ISTAR+)
DG 100 1=ISTRAR,IFND
100 TBUF(I)=TBUF (ISTAR=1I+TFIX(SLUPEXFLUAT(I=1STAR+1)I+0 &)

oo

-m== REPURT INTFRPULATION

TR=IRECS(1) =1

JREIRECS (IMNMF ) -1

ITP=18TAK=-1

JP=IFND=12R%x ( [NMF=1)=1

NTFR=IFND=TSTAR+1

WRITF(LUPKT,1050) TR, IP,IBUF(ISTAR=1),JR,JP,TRBUF(IFnND+1),

*NTFEFK,SLUPE
1050 FUPMATOLX, T4, 10X, T3, 0%, T4,2X,T4,1X, T3, 1X,T4,2%,74,2%,F9.4)
c
Ceme== WRITF NATA TN NISC

TFOIMMFM JLEL. 1) GN TU 120
nuU 110 1=1,IMMFM=1
110 Calt WRITFCINCR,JER, THUF (128%x(T=1)+2),128, TEFCS(T))
C
Cre=e SHUFFLF DATA TN HEAD UF RUFFFR
CalL MOVF(TBUF,128* (TNMEM=1),1RUF,0,1209)

C
C==== SHUFFLF RECQORD wUMBER
TRFCS(1)=]1PECSCINMEM)
TMEM=1

Cwe== SET MUDIFIFU DATA FLAG
120 TMFLG(1)=1

c

Ce=== SET LURKING FUP BAD DATA FLAG
LBADF=1

C

Ce==~=- ALL DATA PRUCESSFD®?
TF(FTPT .GF. FMPT) o TO 1590

Cem== FP OF RECMKRDN
130 TFONPT JLE. 127) GN Ty 40
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0166
N167
0168
N169
0170
0171
ni17e
0173
0174
A
nN176
0177
nN178
0179
0180
n1A8g
N182
n1R3
0184
01R5
n186
0187
nN188
n189
01990
ni1ay
0192
0193
n194
0195
N196
0197
0198
0199
0200
0201
nzne
0203
0204
ne2nsy
neone
0207

0004 PATCH 9341 AWM MON_,, 9 MAER,, 19R]

c

Ce=== AnNY ROOM IM BUFFFR TN READ ANUTHFR RFECNKD?
TFOIMMFM (LT, NMFM) GU TN 3

C

Com=== DATA HOLF FXCEFLS RUFFFR STUPAFE
WRITF(LUPRT,1060) Ni4Fwm

1060 FUOPMAT("™ LATA HUuLE EXCFERS STUPAGE CAPACTTY (",12,

x" REFURDS)I"/" PKOCFSSIMs TFRMINATED™)
WRITF(LUTTY,1060) MNMFmM
GO TO 160
C
Cmemma CaMN NUT FXTRAPODLATF DATA
140 WRTYTF(LUPRT,1070) TRFCS(1),18TAK

1070 FORMAT(™ END UF DATA HOLF MUT FUHND: KFC=",i0,

x" PRNACESSING TERMIMATED™)
WRITF(LUTTY,1070) TRFCS(1),ISTAR
Gu IO 160

C-=== WRTTE COMPLETINN MFSSAGE
150 WRTTF(LUPRT,10R0)
1080 FURMAT(" PPUCESSING CUMPLETE™)
WRTTF (LUTTY, 10R0)

C
Cm=== MUNIFIED DATA FLAG SFT7?

160 TFCIMFLGI1Y EQ. 0) Gu TN 170
C

Cme== WRTTE DATA TN DISC
caLL wRITFCOIDCR,TER,TBUF(2),128,TRFCS(1))
C
Ce=== CLNSF FILE
170 CALL CLUSE(CIDCR)
C
Ce=== ADVAM(CF PRTWTER
Call EYEC(3,1100R4LUPRT,10)
C
C==== PRALFSS SUME MNRF DATA?
180 WRITF(LUTTY,1090)
1090 FURMAT (/" PROCFSS ANDTHER FILE? _")
PEADC(LUTTY,1010) [
TF(I .EG. 2HYE) GU TN 10
STNP
Fnh

FTM4 COMPILER: HP92060-160%92 RFV. 1913 (790206)

* Xk

NO WARNIMNGS **x MU EPRORS *xx PRUGRAM = (2133
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n2nsg FuPy
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0001 ASMB,L,T,C
MOVE R 000005
LENTR X 000001
SQURC P 0000090
SORPT R 000001
NDEST PR 000002
NESPT R 000003
NUMBR R 000004

% MO EPRORS PASS#1 x*RTE ASMB 760924xx

80
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0001 ASMBsL,T,C
0002 00000 NaM MOVE, 5,60
0003*

0004% MOVE = PKOGRAM TU wiVF THF CUMTFRTS UF OwF  APRAY TN ARDTHER,
0005 FNT MOVe

n0Ne FXT .ENTR

0007 00000 000000 SUURC RSS
0008 00001 000000 SQORPT RSS
nong 00n02 00NQ0OO DNEST RSS
n010 00003 0gNOOU DESKFT RSS
0011 00004 000000 NUMBR RSS
0012 00005 0NOOGCO MUVYE NQP

ANDRESS UF SUIKCE Bl!'FFER

APUGPESS GF SGURCE ®UFFER PulnTeP
ANDPESS UF PESTTHATTUM RUFFFr

ADDRESS UF DPLSTTHATTYM ByUFFEKk PNINTFR
ADDRESS OF NUMBFR UF WUPDS Tu mMNOVE

il ok fuah

0013 00006 016001X JSR L.ENTR RFSALVE TNDIRECT ADUPESSFS
0014 00007 000GOUR PEF SUUREC

0015 00010 162004R LDA MUmMpR, T

0016 00011 002003 S7A,RSS MOVF ZERPU wNRDS?

0017 00012 126005R JmP MOVE, I YFS, RELTURHK

0018 00013 062000R LA SylirC NO, FNRM SPHRCE gUFFER ApDKFSS
0019 00014 142001P ADA SQPPT,T

00°0 00015 06A002R I DR DEST FORM DESTINATTOMN RUFFFrR ADUPESS
0021 00016 146003R ApR DESPT,T

0022 00017 105777 MyW NyMgR, T  MOVF WQURDS

00020 100004R

00021 000000
0023 00022 126005P JiP MyVe, |
N024 FND MUVE
*%x MO ERRNRS *TNTAL **RTE ASMR 760924%x%
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PAGE 0003

LFNTR
DFSPT
DEST
MOVFE
NUMBR
SNRPT

SNUPC

00006
00010
noo0g9
0n0o01°?
nonit
oonge

00007

mMOVE

CRNSS=PLFEREMCE SYMubOL TAulLE

000153
00071
00020
anoosy
00015
00019

00014

ngny7

npnge

0ooge

82
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PAGF 0001

noont
ngne
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
ng18
0019
0020
0021
0gPe
0023
0024
00258
0026
0027
0028
0029
0030
0031
nNo3e
0033
0034
0035
0036
no37
0038
0039
00490
0041
004e
0043
noay
no4s
Node
nony
0048
nQ4a9g
0050
00%1
0082
0083
0054
0055

FIN,L

)

(]
]
]
t
[ ]

o NeBe e Ne Ne e Ne Ne Ne ls Ne Re e

Comeme
10
1000

1020

D0

1030

Comam

20

1040

C----
30

YOO MO

35
1050

3

FTN, 942 Am MUM,, 9 MAR,, 19R]}

PrNLRAM |LPRyYT, 3, R(

PROGRAM Ty LOwWPASS FTLTER DATA USIMG A RFCURSIVE FTLTEP.
TrF FILTFR 1S PESIGNFOL BY USTNG A RILIMEAR TRAMSFRNOUMATTUM
NN AN ANALOG BUTTERPWNRTH FILTER., THF FlLIFk ORLDFr, NURUR,
AnD CUTUFF FREQUFNCY ARE CHUSEN SUCH THAT CASCAUTRGE Tun
SECTTUNS (OF THF FILTFR RFSULTS IN A DESIRED CUTGUFF
FREQUEMCY ApD ATTENUATIUM AT A SPECIFIFD FREOUFHCY IN TrHF
STOP wAnD,  THF FILTFR IS APPLTED TN THE FNKWAPL AND RFVFRSE
DIRECTTUN Ow THE ULATA Tu INTRODPUCE ZFRP PHASFEF SHTFT.

THTIS PRUGRAM (AN FILTER ORTGTRNAL (XXXXOC) 0Ok BDFCTMATFU
(XXXXDC) DATA SETS. ‘L7 TYPF FlLES CaN RE FTLTERED

TF THEY ARF FIPST REMAMEDR TU “N7 (R “D° TYPL.

WRITTEM PY Lo.ve. FITTERMAM, U.3.06.5., SFPTEMDER 1976
MUDIFIFL o JANI'TARY 1981

DIMENSTUM TFTILF(3),ISI7E(2),T0Co(144),JDCH144Y,THED(126),
*CUFF(4,50)

FWUIVALENCF (IHED(127),FNPT)

NATA LUTTY/1/,P1/3.1041592/,I817E(2Y/128/

TnPUT NAME uUF FILE 70O BE FTLTERED

WRITF(LUTTY,1000)

FOPMAT(//" NAME DF FILF TU oF FILTFRFD? (XYXYUr, X¥XY¥LCj3 ")
READ(LUTTY,1020) IFILE

FORMAT (3A2)

CHFCK FUR STH CHARACTEP BLING AN “N7 UR 7”7
T=TANDCIFILEC3),177400R)

TF(L .FG. 474005 .PR. T .EA. 42000R) &N Ty 20
WRTTF(LUTTY,1030)

FORMAT (" FTLF MAME MUST HAVE ‘N7 yR 7D Tih STh PASTITUN")
IV Tl AT

CHFCK FUR FEXTSTENCE 0OF FTILF

CALL OPENM(IuvCo,IFR,IFILE,Z2)

TF(1FKr .GE. 0) G0 Ty 30

Wk TTF(LUTTY,1040) TFTLF,TEP

FOPMAT (" ERROR: FILE=",382," IFR=",IS%)
O 10 70

READ DISC HEADER
CALL RFADFCIDCR,TER,THFL)

TwPUT PARAMETERS

FC = CUTOFF FRFQUENCY (HERTZ)
FS = STUP FRFQUENCY (HFRTZ)
PE = DFSTRED ATTFRNUATIORN IM DB AT FS (DE>0)

FiuYQ=1.0/IHED(HKT7)/THFUL(6R)
WRITF(LUTTY,1050) FNYU
FOPMAT (" WYWHIST FREAUFKNCY=",FB.5," HZ"/
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0056 *" INPUT FILTFR PARAMFTERS"/

0057 *™ 3 Ny FREQUFRKCY? (HZ, <FhYw) _™)

nos8 READCLUTTY,x) FC

0059 TF(FC .GF., FNYR) 60O TU 55

0060 40 WRITF(LUTTY,1060)

0061 1060 FURMAT("™ STUP FRFQUENCY? (HZ, >FC ARND <FMNYQR) _")
0062 READ(LUTTY,*x) F§

0063 C

0064 Ce=e== CHFCK FUR STOP FREOGUENCY GREATFR THAN 3 Dy pOIMT
n065 C AnD STOP FPENUFNCY GPEATER THAMN NYQUTIST FRFQUEMCY
0066 TFE(FS JLF. FC .UR. FS .GE. FMYO) GN TU 40

0067 WRTITF(LUTTY,1G70)

0068 1070 FUPMAT(Y ATTFNUATION AT STNP FRENUFNCY? (DR>0) _")
0069 READC(LUTTY, %) Py

0070 C

0071 Cee=== SaMpLE [NTFRVAL

0072 DT=0.5/FNYCG

N073 WC=PTxFC/FNYQ

no74 WS=pPTIxFS/FNYN

0075 €

0076 Ce==== DESICKN pUTTERWOARTH FILTER

0077 CalLL DFBU](ﬂC,wSle'nWCInWSIanIMUprIIUDU!UTIFUFF'PDUOITtYITp
ng78 *LUTTY)

0079 C

00R) Ce=== FOMPH]F NUMBEFR UF TERMS TN FTLTEPR

0081 NTFRM=NQPDR/2+TUDD

noere TFCIFXTT FG. 0) GO Tu 45

0083 WRTITE(LUTTY,1075) NTFRM

0084 1075 FOPMAT ("™ FTLTER PENUTRFS TNU MANY TERMS  RTERM=",15," < Ri")
0085 GG TN %S

00Re C

NQB7 Ce=== CHFCK IF FILTER RESPOAKRSE IS DERSIPED

npR3 45 WRETITF(LUTTY,1080)

NOR9 1080 FOURMAT("™ PRIMT FILTER PESPNNSE? (YF 0ORrR n0O) _")
0090 PELADCLUTTY,1020) |

009t TF(] .FU. 2HYE) CALL RFSPNCLUTTY,CPEF,PROD,NTERM,NOKDR,
npae *FLsFS,Do,UWC, WS, UWP,FNYN)

0093 C

0094 C==== CRFATE OQUTPUT FILE THE SAMF LENGTH AS ThF TNPUT Fllt
nges ¢

0096 Come=== DETERMINE LENGTH OF TRPUT FILg IM SEMINRS

0097 CALL LNCF(TuCB,IFRsIrLlelsnSER)

0098

0099 C==== GENERATE NAmMF OF QUTPUT FIlLE “XXXXLC’

0100 TETLF(3)=1AND(TIFILF(3),377R)

n101 TFTLF(3)=INKRCIFILEC(3),460008)

0102 TSTZF(1)=NSEC/?

0103 CALL CREAT(JNCR,TER,TFTILE,TST/F,1)

0104 IF(1FKk .GT. 0) GN TO 50

0105 C

N106 Cem=== CRFATION EPRNK

0107 WTTF(LUTTY,1090) TFTLF,TER

0108 1090 FURMAT("™ (REATTUOM FRPULR: FILF=",3A2," TER=",T5)
0109 ~f0 TN 70
o110 C
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0111
0ite
0113
0114
0115
0i1t1e
0117
0118
0119
N120
nN121
0122
0123
0174
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
01735
0136
0137
0138
0139
0140
ni1a1
ngag
01453
n144
0145

0003 LPRUT 9:43 AM MgM,, 9 MaR,, 198}

Co==e WRTTE HEADFR UN OUTPUT FTLF
50 CALL wRITFCJDCR,TER, THFU)

Cc
Cmw== FURWAKD FILTFKR THE DATA
TFLAG=1
TRFC=1
TPT=1
FAll FTLTRCIFLAG,IREC,IPT,FiNPT,IDCR,IDCH,CNEF,PRND,
*NTFRM,LUTTY)
C

Co=w== CHFCK FyR TPT=t
TEF(IPT FG. 1) IPT=128

C
Ce-== PEVEPSF FILTFK THE DATA
TFLAG=~1
CALL FTLTRCIFLAG, IREC,TPT,FRPT,JNCR,JuCE,CNLF,PROD,
*NTFRM,LUTTY)
~

193

Ce=== REPGRT FTLF CREATED
WRTITF(LUTTY,1100) TFTLF
1100 FOPMAT(" LCWPASS FTLTERED DATA FTLF=",242)
C
Cewmew FLOSE THF NUTPHT FILF
CALL CLUSE(JDCR)
C
Cem== CLOSF THF TNPUT FILE
CALL CLUSE(1IDCR)

Cew== PRNOCFSS MUPE DATA
70 WRITF(LUTTY,1110)
1110 FOUPMAT(" FILTER ANOTHEPRP FILE? (YF NR QjN) _")
REALCLUTTY,1020) I
TFCI .FU. ?HYE) GU TN 1V
S1NP
Eib

FTM4 COMPILER: HPG2060~-16092 RFV. 1913 (790206)

* %

NO WARNINGS *x N ERRNRS *x PPUGKRAM = 01547 COMENE
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PAGF 0004

0146
0147
0148
0149
0150
N151
0152
nis3
0154
0155
0156
ni1s7
0158
0159
0160
0161
0162
0163
N164
n165
0166
0167
N168
N169
0170
0171
0172
0173
0174
0175
0176
n177
0178
0179
N180
0181
0182
N1R3
0184
N185
0186
ni87
01R8
0189
n190
0191
0192
0193
0194
n19s
0196
0197
0196
0199
N200

C

Comm=

C
C

Comom

o
1000

1010

Coom=

Commuma

1020
c

-

Commem-

C-‘--

1030

[

FIN. 9243 AM MUM,, 9 MaP., 1981

SURRNUTINE DFoUT(wC, WS, DR, NuC, WS, WP, NYRDOP, TOPD,,uT,CuFF,PRUD,
*xTEXIT,LUTTY)

SURROUTINE TO PESIGN A BUTTEPwORTH FILTERP AND APPLY A
RILINEAR TRANSFURMATTIUM TU URTAIN A TIR PIGITal FILTFR,

DIMEMSTON CUFF(4,50)
DATA ALPHA/=0,3827757/,P1/3.141592/

RESET TEXIT
TEXIT=0

THECK IF DESTGN PARAMETEPS APE wAnNTED
WETTF(LUTTY,1000)

FURMAT (" PRINT DFSTGN PALPAMETERS? (YF OrR M) _")
READ(LUTTY,1010) IPAPM

FGPMAT(1A2)

WARP FREQUFNCIFS

NLC=P xTAN(WC/2.) /DT

NES=? . *TAN(wS/2.) /DT
RETA=ALUGT (10, *x(DR/20.)=1.)
An=0,5%(RETA=ALPHA) /(ALUGT (wS)=ALGUGT (AC))
MUPDPR=AR

SELECT WFXT HIGHFR UPULFK
TFINOKRDPR JLT. AN) NURLR=NUPR+1
TF (TPARM ,tQ, 2HYF) ARITEC(LUTTY,1020}) @wC,WS,DR,0nC,NnS, ALPHA,
*xRETA, AN, N(QPDR

FURPMAT("™ wC=",F10,.4," WS=",£10.4," vR=",F10,4," ngrz",Fi10.4,
*" Nue=",F10.4/
*" ALPHAZ",F10.4," RETA=",E10.4," AM=",F10,4," MyRpR=",15)

CrFCK F{OR FVEN URUFER
NUPDP=NURPR /2
TGPD=NOKDKk=2%KNKN

CRFCK FUR TUN MANY TFRMS M FILTER
TF(NPRDZ2+IODD JLF. 50) GO TU S
T1EXIT=1

RETURN

CALCHLATF CUTUFF FRENUFNCY OF SIMGLE SFCTION wHICH
PROVIDES 5 uR PUTNT AT uW(C

A= ALOGT(OWC)Y =0 ,5SxALPHA/MURLR

NPzl x*4aN

TF(IPARM .Fu. PHYEY WKTITE(LUTTY,103G) An,UWP,I0DNP
FOURMAT ("™ ANC=",E10.4," UWP=",E10.4," INnDP=",T5)

COMPUTF PULES T LFFT HALF UF S=PLANF
AnzPT/NOPDP

PCOS=CNS(AN)

PSTN=STH(AN)

AN=ANK* (NORDR=1)/2.

RCNS=CNS(4MN)
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