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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Multiprogramming System, now superseded by the HP-1000.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.

15
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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.
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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

CHAaN  MIN MAX
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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.
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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
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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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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
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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

66



PAGF

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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PAGE 0009

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

84



PAGF

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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0201 BSTN=STNCAN)

p2oe C

0203 Ce=== CCMPUTF ONLY SFCOND QUANWDRANT PULES T PALPS
0204 NUMES=NURD2+TUND

0205 NG 10 T=1,NURp?

neoe ACNS=bCUSANCNS=gSINXkNSTiv

0207 ASTN=pSINxPCNS+3CUSANSTH

0208 CCFF(1,I)=ACNS*(NWP

0209 COFF(2,1)=AST* WP

0210 RSTIN=ASIN

0211 10 RCNS=ALCOS

0212 C

N213 Ce==== ADD PUYLE AT S = (=NuP,0) FNOR NOARDPR 0OND

0214 TFCINDD JEQ. 0) GO TP 20

nz21s CUFF(1,NDRD2+1 ) ==UWpP

0216 CUFF(2,nwDNRN2+1)=0.0

0217 20 PROD=1.0

0218 TF(IPARM FuWe. 2hYE) WRTITF(LUTTY,1040) (J,COEF(1,J),COEF(2,.0),
ne19 *J=1,NGRp2+T0DD)

0220 1040 FORMAT(" S=PLANE POLES"/(1X,T3,1X,F10.4," +j ",£10.4))
ne21 C

0222 C==== COMPUTF CUFFFICIFNTS OF Z=TRANSFORM RINUMIALS
0223 Ag=2./nT

0224 A{=AZ%xA2

0225 Ag=g.*xAg

0226 Ny 30 T=1,MyURp?

0227 AzCUFF(1,1)

0228 R=CLEF (2,1)

0229 AZ=A*p+b*p

0230 Ag=p*A?2

0231 AzA1=A4+A3

n23e FUFF(1,1)=2.%x(A3=A1)/A

0223 CUFF(2,1)=(A1+Ad+AR) /A

n234 COFF(3,1)=2.0

n2zs CUFF(4,1)=1.0

n2le 30 PRNAD=PRUNKAZ/A

0237 ¢

0238 C-=-= ADD MUNUMIAL FOR NORDR UDD

0239 TFCIOUD JEQ. 0) Gu TN 100

n2aq T=MORD2+1

naai A2=pAP/2.

0242 A1=pA2=-COFF (1, 1)

ne43 A2=A2+CUFF(1,1)

n2a4 CUFF(1,1)=~Aa2/81

neas COFF(2,1)=0,0

n2de COEF(3,]1)=1.0

0247 CUFF(4,1)=0,0

0248 PRNOD=PPUPANWP /A

n24g 100 TF (TPARM .EQ. 2HYF) wRITE(LUTTY,1050) PRUD, (J, (CUFFC(h,J),
0250 *K=1,4) ,J=1,nDKD2+INDND)

n2s1 1050 FRMAT ("™ Z-TRANSFQOPM VALUES PPRgD=",F10.4/
0252 *(1X, T35, 1X,F10.4,1X,E10.4,1%X,F10.4,1X,E10.4))
N283 RETURN

ngsy Fiyh
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*x  NQO WARMNINGS *x NG EPRNORS *x PRUGRANM = (00969 CUMMON = (0000
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PAGF 0007

0255
n2seé6
0e2s7
0258
0259
0260
n2e61
nge62
N263
0264
0265
0266
ne67d
0268
0269
0270
neg71
072
0273
0274
ne7s
n276
0277
0278
0279
N2RrRY
n2R1
nzgee
N2R3
0284
02R5
N28e6
ngay
0288
0289
0290
0291
0292
0293
294
0295
0296
0297
0298
0299
N300
0301
0302
0303
0304
0305
03006
0307
0308
0309

1000

1010

C

Comme=

C

Come=

C

Commm=

C

(e

c

Comm-

20

C----

30

Commm=

FIiN, Q243 A MUN L, 9 MaR,, 19°1

SURRNUTINE KESPN(LUYTITY,CPEF,PRKOD,NTERM,NNKPR,FC,FS,DR,0C,
*NwS, NWP,FrYW)

rfuMPLEX AR H,7,72

DIMENSTUM COFF(4,50)

NATA PT/3%.141592/

CMAGTZY=SURTIRFAL (Z)%x%x2 + BDIMAG(7)%x%2)
WRITEF(LUTTY,1000) FC,DR,FS,UWL,UNS,UWP,NRDK

FURMAT(" FTLTER RESPPHSE FNAR THE FOLLGWIMG DFSTGMN PARAMETEPS"/
*" <3 DR AT ",FR_5," HZ -",F6.2," DR AT ",FR_ &," HZ"/
*" OWC=",F8,5," (OWS=",FR.S5," NwP=",F8,5," NORDK=",12//)
WrTTE(LUTTY,1010)

FURMAT (19X, "ONE SECTTUN",8X,"TWU SFCTINMN"/3xXx,"w",4Y,
*"FREQA",5X, "MAG" ,4X,"GCATY PRHASF MAGY ,4X,"GAIN™)
NF=FNYR/25,

Fz=DF

Na=pPl/25.

WzeW

DCNS=CNS(DW)

NSTIN=STNIDW)

RCNS=0CGS

RS5TIn==DNSTN

LOOP UVER FREWUIENCTIES

Dy 10 I=1,26

wWazeDw

F=zF4DF
ASTN=BSINXDCNS+pCUSAkNSTH
ACN5=8CUSADCNS=3SINXNSTN
RSTWN=ASIN

RCNo=ACQUS

I=CMPLX (ACNS,ASIN)
H=CMPLX (PRID/,0.0)

7e=2*/

LUNP OVER NOMIALS
Ny 20 J=1,NTFRM

COMPUTE MEMERATUOR AND DENUMINATOR TEPRPMS
Az72+4i*CMPLACCNEF (3, 7),0.0)Y+CHMPLXYX(COFF(4,4),0,0)
R=72+Z*CMPLX(CPeF(1,J),0.0)+CMPLX(CGFEF(2,J),0.0)

CHECK FUR 7cRy
TECCMAG(A) .LT. 1E=16) GO TOU 30

CHFCK FUR PULE

IF(CMAG(R) .LT. 1E=16) GO TU 40
H=4%xA/R

GU TN 60

7ERO HANDLER
AGI=0_0
Nn1==999.,9
G TN S0

PULE HANPLFK
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PAGF 0008

0310
0311
0312
n313
0314
0315
0316
0317
0318
N319
0320
0321
n322
n323
n324
0325
0326
n327
n328
n329
N330
0331
n332
0333
N334

40

50

C----

60

80

70
1020

i0

RESPN 9243 A MUN_, 9 MAR,,

AG1=9,9999
fnN1=99G .9
PH1=0,0
AG2=AGT
Gne=6Gint

NURMAL TERMINATINN
AGTI=CMAG(H)

TF(AGL .GT. 1E=16) GN Ty 80
AgiI=n,0

GiN1==999,9

PH1=0,0

AG2=AG1

GhN2=Givl

GO 1N 7v

GN1=20.x8L0ET(AGT)

1981

PH1=57,29576*ATAM2IATMAG(H) ,RPEAL(H))

AG2=AG1xAGT
GN2=2 . x(NY

WRTITE(LUTTY,1020) W,F,AGT,GNT,PHT,AG2,RN2
FORMAT (1Y, Fa4. 2, IXyFBSs 1Y, FT.5/1%yFb6.1,1X,F5.0,1%,F7.5,
*1X1F6.1)

CONTINUE
RETURW
Enb

FTN4 COMPILER: rnP32060-16092 RFV. 1913 (79020¢)

* %

MO WARNIMGS *x NG ERRNARS *x« PRUGKAYN

90

U0R3

COMVMON

00000



PAGF 0009

0335
0336
n337
0338
0339
0340
0341
0342
n3a3
nN344
0345
03406
0347
n34s
n349
0350
0351
0352
0353
0354
0355
0356
n3s7y
0358
0359
0360
0361
n362
0363
0364
N365
N366
N367
N368
0369
0370
0371
n37e2
n373
N374
0375
0376
0377
n378
0379
038R0
0381
0382
0383
03R4
0385
N3R6
0387
N388
N3R9

C
Cormmm

C
C----
10

C
C-‘-‘
30
1000

C
Coman

C
C----

C
Comm=

C
Cmmmm

C
Commm
40

C
Commme

C
Cmmmm

C
C--‘-
S0

C

FIN,  9:43 A MyN,, 9 MaR., 1981

SURRNUTINE FILTRCIFLAG,1IREC,TPT,FDATA,TOCE,JDCR,CLFF,PRPLD,
*NTERM,LUTTY)

DIMENSTUN TULCwL(144),TJ0Cs(144),CUEF(4,50),XN(32,51)
GUATA=0,0

READ IPRPEC+1 (uUME FAR nEADER)
Call rEADFCLINCR,TER,TOCL(17),128,LFN,LIREC+1)

INTTTALIZE LAG VALUES

Xi: (1,1)=PRODXINCR(TPT+16)

Xii(2,1)=XnC1,1)

Xpi€3,1)=Xn(2,1)

DU 10 T=1,NTERM

F(1lo0+CNEF (R, T)HLNEF (A, T))/CL.0+CNEF (1, TI+COEF(2,TIN)
F=FxXny(1,1)

X (JrI+1)=F

START FILTIFk LOUP

XN(1,1)=PKOD*[DCR(TIPT+16)

TFOIFLRKIDM) LT, 0) wWRITEILUTTY,1000) IFLAG,GNATA,FDATA
FURMAT(" [FLAG=",[2," GOATA=",F7.U," FDATA=",F7.0)

APPLY FILIFR
DU 40 T=1 , NJFRM

GET INPUT

SHUFFLF DuTpPuUg
XHC3,[+1)=XN(2,141)
XnNC2,I1+1)Y=Xu(1,1+1)

FILTFR NFXT PUTNT
XNC1,I+1)=Xin (1, I)+CUFF O3, I)*XN(2,I)+COFF (4, L) x¥N(3,1)
* «COFFCL1,I)xXN(2,I+1)=CUFF (2, 1)*XN(3,]1+1)

SHUFFLF INPUT

YNC3,1)=Xnl2rl)

Xpi(2,I)=Xi(1,1)
JOCBCIPT+16)=IFIX(XN(1,NTERM+1)1+0,5)
GDATA=GDATA+1 .0

TPT=TIPT+TFLAG

CHFCK FUP FULL OQUTPUT RUFFFKk
TFCOIFLAG .Eu. 1 JAMD. TPT LT, 129) GO TN Su
TFCIFLAG Fue =1 JAND, IPT .GT. 0) GN T{ S0

WRTTE RECURD TO NISC

CALL wWPITF(JNCR,TER,JDCB(17),178,IPECHT)
TFT=12R

IFCIFLAG Fu. 1) 1IPTI=1

EnNQUGH DATA
IF(GDATA .Gk. FDATA) GO TGO 60
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PAGF 0010

0390
0391
0392
0393
N394
0395
N39¢
N397
N398
0399
0400
0401
0402
0403
0404
0405

Cmmme-
C
C----
C
Commme=
C

60

FILTR 9:47% Am MQN,, 9 MaR,, 198}

CAFCK FQOR FMPTY TwPUT BUFFFR
TFCIFLAG .Fad. 1 JAND, TPT .wnF,. 1) GO TN 320
TFCIFLAG Fue =1 AND, IPT .NE, 12R) (N TU 30

MOVE RECORP PUTANTER AnND REAL WFXT DPISC RECORD
TREC=IREC+IFLAG

CALL READFC(CIDCR,TER,TDCB(17),128,LFN,1REC+1)
GO TN 30

FIMISH wITH THF REST UF THF DATA

TF NNT AT THF START OF A BUFFER WRITF TT 10 DISC
TFCIFLAG .Fde. 1 JAND, TPT ,EQ, 1) PETURN
TFCIFLAG .Fu. =1 JAND, IPT .FG. 12F) RFTUKN

CALL ARITFC(UDCR,TER,JLUCH(17),178,IREN+1)

RETURN

Fnd

FTN4 COMPILER: HP92060=-16092 KFv. 1913 (790206)

* X

NO wARNINGS +x  N{; ERRNRS *xx PROGRAM = 00996 COMMON

92

0000¢



PAGF 0
011 FTN
. 943 AM MQN 9
. MAR
.» 1984

0406
Fuhg

93



0001
0002
0003
0004
0005
0006
0007
00ns
noon9
0010
no11
0012
0013
0014
0015
0016
no17v
0018
0019
0020
0021
0022
0023
N024
0025
0026
0027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
noua
no4e
0043
0044
0045
no4deé
0047
noug
0049
0050
0051
0052
0053
0054
0055

0001

FIN, L

w)

o
[]
[]
)
]

s EnBeNeReREe Ne e Ne Ne Ne

Commm=

10
1000

1010

C----

1020

c----

20
1030
Commn
30

1040

C----
40
1050

Comam

42
1060

FiN, 9:43 Ax MUMN,, G

PRAGRAM DECIM,3%,R0

PROAGRAM TU OFCTIMATF NOR SFLFCT A PORITOM NF AM ORTIGTNAL
DATA (XXXXOC) OR LO=PASSEuU DATA

PRNGRAM CAN ALSU DFCTMATF

FIRST REMAMED Ty ‘07 yR ‘L

USFR SPECIFIFS THE IMPUT FILF,

MAQ.'

1981

(XXXXLC) FILF, THF

‘07 TYPE FILFS IF THFY ARE
© TYPE FILFS. THt

SKTPPED AT THE BEGTWNMING OF THF FILE, ThF DECIMATION

NUMBER (OUTPUTS FVFRY N=Tp PNINT),

POTNTS TO RE QUTPUT.

WRITTEN RY D.ve. FITTERMANM,
MUDIFIFL 1R DECEMBER 1980

DIMENSTUN

U-S-GoSal

AND THE NHMREP OF

DFCFMREP 1976

FGUIVALENCFE (IHED(66),NPT),(THED(127),FNPT)
DATA LUTTY/1/,T18T.F(2)/7128/

READ NAMF OF INPUT FTILF
WRITF(LUTTY,1000)

FORMATC//"

NAMF NF INPUT FTILFY

REALCLUTTY,1010) IFILE
FURMAT (3A2)

TEST FOR PRUPEP FILE NAMF
TTEST=TANDC(IFILEC(3),1774008)

TFCITEST

Fue

474006 .OR.

WRTITE(LUTTY,1620)
FILE NAME MUST HAVE “Nn°

FURMAT ("
0O 1O 10

CHFCK FUR EXTSTEMCF AOF FTLF
CALL OPEN(IDCb,1FK,IFILE,2)

TF(IFR .GE.

0) GO TG 30

WRTIF(LUTTY,1030) TFTLFE,IER

FURMAT ("
G TN 14

UPENIMG pERROK:

0

RE Ap HFADER
CALL KFADF(INCR,TER, THFD)
WkTTE(LUTTY,1040) FNPT

IMPUT FTLF LEMGTH=",F7.0)

FOPMAT ("

Or

FILE=",382,"

(XXXXNC, XxXXIC) ")

46000R) GN Ty 20

THE NUMPER OF POIMTS Tu uF

IFTLE(3),IPCR(144),JDCR(144),IHEDR(12R),IS17E(2)

LT T S5TH POSTTTON™)

IFR=",I5)

TPUT MNuMpFk UF PUTNTS 10 SKIP AT REGIMNTNG NF RFCOKD
WRITF(LUTTY,1050)
SKIP NM(?) PNINTS AT gFGINNING UF ReCORL? (v
READCLUTTY,x) NSK]P

FORMBT (™

TF(NSKTP

.LE.

=1) GO TN 40

TwPUT DECIMATION NUMRER
WRTITECLUTTY,1060)
DECTMATTOUN NUMBFR? (.GE.

FOURMAT ("

READ(LUTTY %)

TF (NDEC

.LE.

MDFC
0) U TN 42

94

1)

—")

Cc

0)

-ll)



PAGF 0002 DeCIM 9143 AM  MyMN,, 9 MAP,, 19R]

nose €

0057 Ce=== CUMPUTE MAXIMUM ALLUWARLF NUMBFR UF OUTPUT POIMTS

0058 FNOMY=(FNPT-FLNAT (MSK1IP))Y/FLOAT(NDFC)

00S9 TF (FNUMXXFLUBRTINPEC) JLi1. FNPI=FLUAT(NSKTIPY) FMOMXSFMUMX+1.0
N060 NUMAX=32767

0061 TF(FMOMX JLT. 32767.) NUMAX=TETX(FNOMX)

0062 45 WRITF(LUTTY,1070) MOMAX

0063 1070 FURMAT ("™ paxTMUMm NUMRER NF UUTPUT PUTNTS=",IR)
0064 C
0065 Ce==== TnPUT NyMgFR UF QUTPUT PNIMTS

0066 WRITE(CLUTTY,108R0)

0067 1080 FORMAT(" NUMRER NOF QUTPUT PUINTS? (=0 TO CHANGF PARAMETERS)"/
0068 *20X,"(= =1 TO CHANGE FTLF )y ")

0069 READCLUTTY,x) NOUT

ng70 C

D071 Ce==== CHECK TF CHANGF NF PARAMFTFRS TS wFSTRFD
0072 TF(NAOUT .EQ. 0) GU T0O 49

0073 C

0074 Ce=== CHFCK TF ULTFFERENT FTLF TS TN RE PROCESSFD
0075 TF(nOUT LE. =1) GN Ty 120

0076 C

0077 Ce=== CHECK FUR PARAMETER Tyl LARGE

0y78 TFONOUT L6T. NNMAXY Gu TO 45

0079 C

00R0 C==== COMPUTFE S17€ OF OUTPUT FTLF

noRy TSTZE(1)=NOUT/12R

0082 TFCISIZECL)x12R LT, NNUT) 1SIZECLI)=TSTZF(1)+]
noe3 C

0084 Ce=== AQD ONF RLNCK FOP HEADER

NQRS TSTZF(1)=1817£(1)+1

0086 C

0087 Ce==== FORM NAMF NOF QUTPUT FILE XXXXDC

NQR8 TFTILE(R)=INRCIANDCIFTLF () 377R) ,0420005)
00R9 C

0090 C==== CxFATE OQUTPUT FILE

0091 Cat.L CREAT(JUNCR,TER,TFTILF,ISTZF,1)

nga9e TF(IFKk .GT. N) GO Ty 50

0093 C

0094 Cm=== CrFATION EFRNK

0095 WRTITF(LUTTY,1090) TFTILFE,TER

00%e 1090 FURMAT (" CREATTUM FRRUR: FTLF=",3A2," TER=",I5)
nQgo7 GU 10 120

np98 C

0099 Ce=== M{DIFY HFARER AxD WRTTF Tu DISC

0100 50 THED(e&)=nNUT

0101 THED (67 )=NPECXkTHFD (67)

0102 FNPT=FLOAT(NOUT)

N103 CALL WRITF(JDPCR,TER, THFD)

0104 C

0105 Ce=== TNITTALIZE POIMTFKS

nioe JPT=1

0107 TPT=NSK]IP+1

0108 TLATA=O

0109 C

N110 C==== READ INPUT RECORD
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PAGF 0003

nit1
0112
nN113
0114
0115
0ite
011y
0118
0119
0120
0121
0122
0123
n124
0125
0176
0127
0128
0129
0130
0131
0132
N33
nN134
0135
0136
0137
0138
0139
0140
n141
niaez
0143
0144
0145
014s6
0147
ni4s
0149
0150
0151
n1s52
0153
0154
0155

60
70

Commme=

80

Cammm

Cowem=

90

Comemn=

C-—--

1060

Come=

130

Commme=
110
1100

Comm=

120

C--—-
140
1110

DECIM 9242 8M MGM., 9 MAP,, 1981

CALL KFADFC(INCR,TER,TUCB(17))
TFCIPT JLt., 12R8) GN Ty 80
TPT=TPT=128

60 TN A0

FILL UUTPUT BUFFEK
TDCB(JPT+16)=IDCR(TPT+16)
TUATASTOATA+Y

CHFCK FURP FuLL bBYUFFEPR
TFOJPT JL71. 12R) GND TG 90

WRTITF RUFFFRk TN DISC

CALL wWPITF(JDCR,IER,JUCT(1T7))
JPT=0

JPT=JFPT+1

CHECK FOR EnNOUGH UUTPUT
IFCIDATA Fw. MOMTY fy TN to0n
TPT=TPT+NDF(

GO T0 70

fhFCK FUP FULL o!'!/FFER
TF(JPT .EG. 1) GN TUu 110

7ePO EML UF RUFFFk AMD wR1TE TN DISC
PG 13¢ [=JPT,128

JOCB(I+16)=0

CALL WRITF(JDPCR,TEP,JDCB(17))

PrRINT MESSAGF NN ULTPUT FILE STATUS
WETTE(LUTTY,1100) TFTLF
FOUPMAT (" DFCTMATFU DATA FILE=",342)

CLOSE THE FILgS
CALL CLOUSE(JNCR)
CALL CLUSEC(IDCR)

CHECK TF ANUTHFK FILF IS TN Rt PRUCESSFS
WRTTF(LUTTY,1110)

FURMAT(" DFCTMATF ANDTHER FILE? (YF NR WN)
READ(LUTTY,1010) LTEST

TFOITEST .Fu. 2HMYE) 6U TP 10

sT1np

END

FTING COMPILER: HP92060-16092 RFV. 1913 (790206)

* %

NG WARNINGS *x MU ERPROKS *x PRUGRAM = (1172
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PAGF 0001 FTIM, G4l Am MON,, 9 MARP,, 19F1

0001 FTN,L

0002 PrROGRAM ADSUR, 3, RV

0003 C

0004 Ce=== PROGRAM T{L alP QP SURTRACT INTFEGFK, ReAL, DR CPUMPLFX FORMAT
0005 C NISC FTLFS.

000 C

0007 C WRTTTEN RY Do V. FITTERMAN, Y.S5.6.8., JuMp 1977
0008 C MODIFIFD 19 DECEMBFR 1980

0009 C

0010 NIMENSTON TFTILF(3),IPCR(144), IRUF(12R),sFT(64), JFILF(3),
0011 xJDCBO144)Y, J5UF€128) ,FUFJ(64) ,KFILEC(3) ,KDCBC144) ,¥hlF(1PH8),
0012 *RUFK(0d),1%17E(2), THEL(128)

0013 FUllIVALENCF (NPT, 1HED(60Y), (TEBUF (1Y ,RUFL(1)),
0014 *(JRUF (1) ,glUFJ(1)), (KRUF (1) ,plUFK(1))

0015 DATA LUTTY/1/,T8TZF(?)/176/

0016 C

0017 Ce==== TyPg uF FILES

0018 10 WRTITF(LUTTY,1000)

N019 1000 FGPMATC(//" FTILF TYPE? (INSTNTEGER, RF=REAL, MU=COMPLFX) _™)
0020 PEADCLYUTTY,1010) 1TYPL

nor1 1010 FURMAT (5A2)

0022 TFOITYPE Meo PHIN JARD. LITYPE NE. 2HRE JAND.
00?73 xITYPF .nF, 2HCO) 6P Ty 10

0024 C

0025 Cewwe ApPDITINON WGP SURTRACTTUMY

0026 20 WrTTF(LUTTY,1020)

0027 1020 FORMAT ("™ aPp (P SURTRACT? (4D 0Ok SI1) _™)

0028 READCLUTTY,1010) 1I0P

n0P9 TFCI0OP JNE. ?hbD JAND, [0OP ME. PHSU) GO TN 20
0030 C

0031 Ce=== THPUT FIRST FILE WAMF

0032 30 TF(IOP Fuw. PHALY WRTITF(LUTTY,1030)

0033 1030 FORMAT(Y AUGFND FILE? ™)

0034 TFCINP JFG. 2HSU) WRTTF(LUTTY, 1040

0035 1040 FURMATI™ MINUEND FILFE? M)

0036 PEALCLUTTY,1010) IFIlt

0037 C

0038 Ce==== DETERMINF CUMPONFNT

0039 CALL COMP(TFTLE,LUTTY,ICNMP)

0040 C

004] Cew== OpFY FTRST FTLF

no4ae CalLL UPEM(TDCB,1FK,IF1LE,2)

0043 IFC(IFK JGE. 0) GO T 40

004y WRITF(LUTTY,1050) IFTLE,TEPR

0045 1050 FURMAT (" CGPEMING LPRNK  Flle=",3A2," [FR=",14)
node Gu 10 110

oou7 C

0048 Ce=w== TNPUT SECUND FTLF MaMp

no4g 40 TFCIPP Fhe PHAD) WRITE(LUTTY,1060)

0050 1060 FUPMAT(" ANDFND FILE? _™)

0051 IF(IOP .FG. 2HSU)Y WRITEF(LUTTY,1070)

005¢e 1070 FURMAT (" SUpTrRAREND Fllg? _")

00853 READ(LUTTY,1010) JFILE

0054 C

0055 Ce=e=== NETERMTNF FUMPONFNT

98



PAGFE 0002 ADSUB 944 Am MUM,, 9 MAR,, 1981

0056 CaLL CNMP(JFTLF,LUTTY,TICOMF)

00s7 €

0058 C===« NPFN SFCONDP TNPUT FILE

0059 CALL CUPEM(JUFb,IFR,JFILE,2)

0060 IF(IER .GE. 0) GN Ty S0

0061 WRTTF(LUTTY,10%50) JFTLF,TEPR

0062 GG TN 110

0063 C

0064 C=e== REApD HFAPEPS

0065 S0 CALL RFADF(IDPCR,TER, THFD)

0066 CalLL RFARF (JDCB,TER,JBUF)

0067 C

0068 Ce==e CHFCK FUR HEADFR DTSCREPANCIFS

0069 CalLl CHECKCIMED,J JnltF, tER,LUTTY)
0070 C

0071 Ce=== CHF(K FUR FRR{RS

0072 TFOIAND(TER,77R) ME. 0) 60 TU 110
0073 C

0074 Cem=== CHFCK FUF WaARNTNAS

0075 TFCIARKD(TER,7700R) Fu. 0) 6N Tu b0
0076 WrTTF(LUTTY,10R0)

nQg77 1080 FURMAT(" CONTINUF PROCFSSING? (YF NR NO) _")
0078 PeALCLUTTY,1010) |

0079 TF(] MNe. 2rYE) GG TN 110

0noRrQ C

NoR1 Cmeme DETERMINE LEMGTH UF THNPUT FILE IN RECTNRS
0082 60 CallL LNCF(TDPCB,IFR,1,JrK,IS1I7EC1))
np83 €

00RY4 Cm=== COMVYFRT T(U lLUCKS

NQRS ISTZF(1)=1817E01) /7

008 C

0087 Ce==e TNPUT NAME UF NUTPUT FTLF

0088 TFC(INP JEG. 2HAD) WRITF(LUTTY,1090)
0089 1090 FURMAT (™ NAMF AF Sltm FTLF? _M)

0090 TFCIOP JFQ. 2HSU)Y WRTITE(LUTTY,1100)
0091 1100 FORMATC(" pNAMF NF DIFFERENCE FLLE? ™)
0092 REALCLUTTY,1010) KFILL

0093 C

0094 C==== CrRFATE UUTPUT FILE

0095 CalLi CREAT(KDCR,TER,KFTLF,TSTZF,1)
0096 TFC(IFR .GE. 0) GO TQ 80

0097 WRTTF(LUTTY,1110) KFTLF,TER

0098 1110 FURMAT(" CPEATTUN FRRUR: FILF=",342," TERZ",T4)
0099 Gu T0 100

ngog €

0101 Ce=== COMPUTF GATi RATTU

ninz 80 CAlL GAINSCIMED,.JolF,iCUMP,LAINR)
0103 C

0104 Co==e WRTTF HEADFK TO DUTPUT FILE

0105 CALL wFITF(KDCR,IER, THED)

nioe C

0107 Ce=== D THE APITHMETIC

0108 TSTIGN=]

0109 TFCLOP .Fuwe 2HSU) T8TouM==-]

0110 C
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0111 Ce=== T{HTEGER ADPITINN UP SURTPACTTUN

0112 TFC(ITYPE .Fu. 2HTN) CALL APSRICIDCR, TBUF,JNCR, JsllF ,kDCR,
0113 *KBUF ,GAINKE, ISIEN,WPT)

0114 C

0115 Ce==== REAL ADUTTTUN NR SIBTRALTINN

n11e TFCITYPE Fie 2HRE) CallL ADSRRCIDCEB,IBUF,olIFT,J0CL,JRUF,
0117 *BUFJ,KDLR,KplIF , BUFK, ISIGN,MPT)

n118 €

0119 Ce=a= CUMPLEX ADPRITINN OGP SUBTRACTTUNM

0120 TFCOITYPE .Fid. 2HCU)Y CALL ADPSBRCIDCRB, TSUF,bUFT,J0CH,JRUF,
0121 *RUFJKNCR, KBUF , slIFK, ISTGN, 2xMPT)

n12e ¢

0123 Ce=a= CLNSF FILES

0124 CALL CLUOSE(RDCR)

n125S 100 CALL CLUSEC(JNCR)

0126 110 CALL CLUSECIDCP)

0127 ¢

01278 Ce==== PxDOCFSS ANNTHER FILE

0129 WRTITF(LUTTY,1120)

0130 1120 FURMAT("™ PRUCESS MNPRF FILES? (YE OP NUOY _™)

0131 READCLUTTY,1010) 1

n132 IF(]l .Fu. 2RYEY Gy TN 19

0133 syNp

0134 FpD

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

*x N WARNIMGS *x MO gERPKNRS *x PROGRAM = 01608 COMMON = 00Q0yY
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PAGF 0004

0135
0136
0137
0138
0139
0140
0141
ni4z2
0143
0144
0145
0146
niay
n148
n14a9
0150
0151
0152
0153
0154
0155
N156
0157
0158
0159
0160
n161
0162
0163
n164
0165
0166
0167
0168
0169
0170

C

C----

C---—

Comemn

1000

C----

10

1010
C

Commm-
20
1020

C----

Comem

100

1100
110

FIn, Qa0 AM MQM,, 9 MAP_, 19R]

SURKOUTIME CHECKCIHED,JHFD,IFR,LUTTY)

CHFCKS FOR HFADERP DISCREPANCTES
NIMENSTUN THFD(128),JuFLl128)
TEP=0

EKPURS

SAME NUMRER NF POIMTS?

TFCIHED (66) JEA. JHEDN(66)) GN TU 10

TERP=TER+1DL

WETTE(LUTTY, 1000)

FURMAT(" tRKROR: DIFFFRENT MUMBFR OF PUTHTS IN FILeS™)

SAME EFFFCTIVE SAMPLF INTERVAL?

TEHCOIHED (E7YXTHEL(68) Fde THFD(o7)XxJHED(68)) GN Ty g0
TEP=TER+ 2K

WRTITE(LUTTY,1u010)

FUPMAT(" ERrOR: PIFFFRFNT FFFECTTVF SAMPIE INTFRVAL™)

SAME PADPING VALUE?

TFCIHED(69) JER. JHED(69)) 6N TU 100
WRTITF(LUTTY,1¢”20)

FORMAT(" tPKOR: DIFFFRFNT PARPDTNG VALUF™)

WLPNTNGS

SAME START TTMF?
TFCIHED (A1) JEN. JHED(61) JAMD. THED(62) .Fu. JAFD(62) JAND,

*IHFulo3) Fu. JHFD(63) JAND. LHED(64) EN. JHED(A4) ANy,
*THFL(65) JFd. JuFD(65)) GU TO 110

TEP=TLRP+100b

WETTF(LUTTY,1100)

FURMAT (" wARMING: DIFFFRENT START TIMES"™)
RETURH

FiD

FING COMPILEPRP: HP920GE0U=16092 kRFV. 1913 (790206)

* %

NO WARNIMGS *x My pERRORS +x PRUGRAM = (00273 ruMMDn = 900090
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0171 SURROUTINE ANSRICINCR, TsUF ,JIDCR,JBUF ,KNCR,Kpn!!lF,GAINK,
0172 *TSTGM,NPT)

0173 C

0174 Ce=== RGUTTNF FCPR ADPDITINN AND SUBTRACTION UF INTEGEP FURMAT
0175 C DrsC FJLES

0176 NDIMENSTOM TDCo(144),TelUF(128),JDCB0144),JulUF(128),¥DCul1/lyY,
0177 *KlUF (128)

0178 TuATA=O

0179 Mx=(

0180 10 IPT=1

ni8y ¢

01R2 C==== READ KFCNKD3

01R3 CalL READFCIDCR,TEP, TUF)

0184 CutL KFAPF (JDPCR,TER, JullF)

018 €

01Re C==== A[LD DATA

0187 20 KEUF (IPT)=TpUF(IPTI+TSTOMATFTIX(GAINR* (JBUFC(IPTY=2048))
NiR8 Mx=MAXO(Mx,IABS(KBUF ([PT)=2048))

NiR9 TLOATA=TDATA+]

0190 TFT=TPT+1

ni9t TFCIPT JLE. 128 JAMD. TDATA JLT. NPI) GO TN 20

0192 C

0193 Ce=== OUTPUT Sl

0194 CALL wRITF (KPCR,TER,KpUF)

0195 TFCIPATA LT. MPT) GO Ty 10

ni9e C

0197 Ce=== CHFCK FOR MuUNT NUTSTIDF NF alLNwApBlLE RANCE

0198 TF(MX JLF. 2048) KFTHRN

0199 C

0200 Ce==== REAL HFADEP

n2o1 CALL KFADF(KDCR,TER,KBUF,128,LFN, 1)

n2ne NELUON=FLOAT(MX) /2048,

0203 €

0204 C==== A5JUST GALMS

0205 De 40 I=1,5

0206 TFCL JLEe %) KRUF(THS3I=THFTIX(DFLONXFLUOAT(RRUF(T+53))+40.5)
0207 TFCl JGEe 1) KRRUF(T+S3)=TFIX(FLUAT(RRUF(T+53))/DFLNN+0.5)
02N% 40 COMTTRUE

0209 C

0210 Ce=== Wi ITF HEADFR

0211 CALL wPRITF(KNCR,TEP,KblIF,128,1)

0212 C

0213 Ce=== |{DP QVEP NMATA

n214 TLATA=N

nN215s TREC=1

0216 50 TREC=IREC+1

0217 TFT=1

n218§ CaLL RFAPF(KDCR,TER,KpUF,128,LEN,IREC)

0219 C

0220 C==== ALJUST CNUMTS

0221 60 KoUF (IPT)=TFTIX(FLUATIRRUF(TPT)=2048)/DFLNN+204R &
0222 TLATA=TLATA+Y

0223 TET=TPT4+1

nez24 ¢

0225 Ce==«= CRECK FUR FuD NF RFCORN AnD DATA
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PAGF 0006

0226
0227
0228
0229
0230
0231
0232
0233
nes4

C

Commm

C

Commm=

AUSBT 944 A MgM,, 9 MaAR,, 1981

TFCIPT JLE. 12R .aMNp, TDATA LT. nPI) RU TN 60

WRTTF NUTPUT
CALL WRITF(KPCR,TER,Kel'F,128,1REC)

fhRFCK FUR ALL DATA PRUCESSFU
TFCINATA LT. NPT) 4N Ty S0
RETUPRN

FiuD

FTN4 CNMPILER: HP92060=1A092 RFV. 1913 (7910200)

* %

NO wWARMINGS *x N ERKORS *x% PRUGRAM = (0269
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0235 SURKNUTINE ANSRRCOIDPCR, IoUF,olF T, JUCH, JRUF,RUFJ,KDCR,¥plIF,
0236 *RUFK, ISIG, NPT

n237 ¢

0238 Cew=e= RGUTTIIF FUR ALDLITINN aAND SUBTRACTINN UF PEAL AND (NMPLFX
0239 C FORMAT pTISC FILES

0240 DIMENSTUN TUCon(144), TuF(128),RUFL1(6),JDCE(144),JRUF(127),
0241 *RUFJ(64) ,kBCR(144) ,KRUF (128) ,ulFK(64)

n2az TpATA=N

0243 10 TpT=1

0244 C

0245 Ce==== REAp RECNKNS

N246 CALL RFADFCIDCR,TER,T1:UF)

n247 CALL KEADF (JDCR,TEP, JoUF)

n2ag C

n249 Cmwe== ALD NATA

250 20 BUFK(IPTI=RUFLIIPT)+TSTGMXxRUFJC(IPT)

n2s1 TCATA=TDATA+1

0252 TET=TPT+1

0253 TFCIPT LE. 64) GU TO 20

ngs4 €

0255 Ce=== NUTPUT Slp

0256 CALL wRITF (KDCR,TER,KnlF)

0257 TFCINATA JLT. NPT) G0 Tu 10

nN2ss PETURN

0259 EwnD

FTNG COMPILER: HP92060=16092 RFV. 1913 (790206)

**%  NO WARNINES *x M ERRORS *x FRUGKAmM = (Q0QRS COMMM = voong
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N269
n26l
0262
0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
n273
0274
0275
0276
0277
0278
0279
N280
neat
0282
02R3
0284
0285
0286
02R7
0288
02R9
0290
Ne9i
02ee
0g2a3

0008

C—---

C----

C----

C----

C----

C----

1000
10
1010

Fir. 9:ald Am MyM,, G MaAR,, 19R]

SURKOUTIME COMP(NFTLF,LUTTY,TCOMP)

SURKDUTINE TN DETERMINE DATA COMPUNENT
DIMEMSTUM NFTLF(3)

MASK UFF LAST CHARACTER NF NAMF
LCHAP=TAND(NFILEC(3),277b)
T NmP=0

Hx COMPOMENMT (X))
TF(LCHAR .Fuw. 130p) TCNMP=1

HY CNMPUNENT (Y)
TF (LCHAR .EG. 131B) TCNMP=?

H/ COKPOUNEMT (7)
TF(LCHAR .Fu. 1328Y TCOMP=3

Fx CNMPUMENT (F)
TF(LCHAR .Fu. 105b) TCNmP=4

FY COMPONENT (F)
TF(LCHAR JFu. 106p) TCNMP=S
TFOICOMP NE. 0) KFTURN

UikAbLE TO DU AUTNMATTC COMPUMENMT DFTFRMIMATION
WRITF(LUTTY,1000)

FGRMAT (" UNARLF TU DFTFRMIME COMPUONENT™)
WKTITF(LUTTY,1010)

FUPMAT (" PLEASF SPFCTFY (1=X, 2=Y, 3=Z, 4=F, 5=f)Y _"
READC(LUTTY,x) T(NMP

TFCICUMP .LT. 1 JUPR. ICUMP .GT. 5) 6N TG 10

RETURI

FinD

FIN4 COMPILER: HP92060=16092 RFV. 1913 (790206)

* %

NO wARMINGS *x Ny EPRDORS %% PRUGRAM = (00150 COMMON

105

00009



PAGF 0009 FIM, Gdl A MOM,, 9 MAF,, 198]

0294 SURROUT [ME GRINSCIHED, JHFL,ICUMP,GALNK)

0295 C

0296 Ce==== SURBRMOUTINE TO PETERMINF GATN RATIO wHICH 1S

0297 C DEFIMED AS THE GAIN FACTOR UF THE SECUND FTLF

ng9g C DIVIPEN RY THE GAIN FACTNR UF THF FIRST FlLE.

0299 DIMENSTON THEDC(128),JHFD(1°28)

0300 TFCICOMP .GE. 4) GN TO 100

0301 C

0302 Co=== MAGNFTIC COMPUMENT

03n3 C GATN FACTUR = GAMMAS PER 204P CUUNTS

0304 GATNR=FLOAT (JHFDC(ICUMP+53)) /FLNAT(THFD(ICUMP+53))
0305 RETURN

0306 C

0307 Ce=== FLFCTRIC COnMPONENT

n308 € GATIN FACTUR = U48R2.813 PFR LINF LENGTH PFr TFLLUPIC OuTwn
0309 100 GATKRR=FLOAT(THEDCICOMP+S3)IXFLOAT(THFLD(ICUMP+5%))/
0310 *FLOAT (JHFDCICUMP+S3) ) AFLOAT (JHFDCICGMP+SR))

0311 RETURHN

0312 FiD

FING COMPILER: HP9Q2060=16092 RFv. 1913 (790¢06)

*%x  NO wWARNINGS *x Mg ERRNRS #x PPUGKAM = (00094 COMmNN = 00000
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0001 FTN,L
0002 PROGRAM Myl UV,3,80
0003 C

0004 Ce=== PROGRAM Ty MULTIPLY AN INTEGFR, REAL, OR CNMPLFX

nons C FURMAT DISC FILE BY A COMSTANT,

0006 C

0007 C WRITTEN RY D. V., FITTERMAN, 11.S.6.8., MAY 1G75
0008 C

0009 C MODTFTED 16 DFCEMRER 1980

0010 €

0011 DIMENSTUN TFTLE(3)»INCRC140),IRUF(128),5UFT(64),TSTZF(?2),
0012 *THFE(128)

0013 FUUIVALEMCE (NPT, IHER(66Y), (TBUF (1), PUFL1(1))
0014 DATA LUTTY/1/,13T2F(P)/128/

0015 C

0016 Ce=== FIIE TYPE?

0017 10 WRITF(LUTTY,1000)

0018 1000 FURMAT(//" FTLF TYPE? (IM=TWTEGER, RF=REAL, CU=COMPLEX) _")
0019 READ(LUTTY,1010) 1TYPE
0020 1010 FURMAT(3A2)

0021 IFCITYPE NE. PHIn AnD, ITYPE NE. 2HPE .240,
060P2 *TTYPF JNF., 2HCP) 6N Ty 10

no23 C

0024 Ce=== FILE NAMF?

0025 WRTTE(LUTTY,1020)

0026 1020 FURMAT("™ FTILFE MAME? _")

0027 READCLUTTY,1010) IFILE

0028 C

0029 Ce=== OPFN FTLF

0030 CALL OPEN(TDCY,IFR,1FILE,2)

0031 TF(IER GE. 0) GM TU 20

0032 WRTITF(LUTTY,10%0) TFTLF,TER

0033 1030 FURMAT (" GPEMIMNG ERKOR: FILe=",3A2," IFR=",14)
0034 Gu TN 390

0035 C

N03%36 Ce==== READ HEADEFR

0037 20 CaLL RFADFC(IDCR,T&R,THFD)

0038 WRTTFE(LUTTY,1040)

0039 1040 FORMAT (" MULTIPLICATIVFE FaCINR? ™)
0040 READCLUTTY,x) F

004y IFCITYPE .F@. 2nrTRN) Ry TN 49

node C

0043 C==== SET VALUFE 0OF

noua4g M=NPT

0045 TFCITYPE .Eu. 2HCU) M=2%xN

0046 C

0047 Ce==== PERFORM MULTTPLICATINN

noas cal.L MULTRCIDCR,IgUF,oUFT,N,F)

0049 C

0050 Ce=== CLNSF FILE

0051 30 CaALL CLUSEC]IDCR)

0052 WKTTE(LUTTY,1050)

n053 1050 FORMAT("™ PRUCESS ANUTHFR FTLF? (YE OR Ng) _™
0054 PEAD(LUTTY,1010) ITYPE

0055 TFCITYPE .FQR. 2HYEY Gu T7 10

108
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0056 STNP

0057 C

0058 Ce==== THTEGER FILE PRUCESSTHKG

0059 40 CcALL AMXCLIPCB,TBUF ,NPT,mMX)

0060 C

0061 Ce=-== CHFECK FUR MNUMgFk Ulll OF RANGF
0062 PELONSFxFLOAT (MX) /2048,

0063 TFCARSILFLONY JLT. 1.0) GG 1M 60
0064 C

0065 Ce==== ADJUST F

0066 F=F/DELUN

0067 C

0068 Cemae= ADJUST GAINS

0069 Du 50 T1=1,%5

0070 TFC] JLEe 3) IHED(T+S3)=TFTX(UELNNXFLUATIIHEDN(T+53))+0.5)
0071 TFCI JGE. 4) ITHED(T+S3)=TFTIX(FLUATCIHER(T+53))/0FLON+0.5)
0072 50 CUNTTNUE

0073 C

0074 Cem=== WKITFE HEAQBFR

0075 60 CALL WPLYFC(CIDCR,TIER,TIHFD,128,1)
0076 C

0077 Ce=== PKNCESS TWTEGER FILE

0078 CALL MULTICIDPCR,TBUF,NPT,F)

0079 GuU TN 3¢

0080 Frh

FTN4 COMPILER: nP92G6h0=-16092 RFV. 1913 (79N0206)

*%  NO WARNINGS *x Ny ERKNRS *xx PRUGKAM = 00767 ruMmDN = 00009
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0081 SURKNUTINE MULTRCOIDCR,TBUF ,3UFT, N,F)
nos8e ¢C

0083 Cw==== ROUTTWF Tu MHLTIPLY REAL UR COMPLEX FILE BY A CUNSTAMT
0084y DIMENSTUN TDCo(144),TsUF(128),RUF1(6d)
0085 TUATA=O

0086 TkFC=¢

0087 10 CALL READPF(IDPCR,TER,TBUF,128,LEN,IREC)
0088 Tn=0

00R9 C

0090 C==== MULTTPLY DATA POTNT

0091 20 RUFI(IMN+1)=F*BUFT(TNn+1)

0092 C

0093 C==== ADVANCF CUUNTERS

0094 TOATA=TIDATA+?

0095 TN=IN+1

0096 TFCIDATA Fu. M) G0N TO 30

0097 TFCIN JLT. bd) GN Ty 20

0098 C

0099 C==== WRITF RECGRD TN FILE

0100 CAlLL WRITFC(INCR,TIER,TBUF,128,1PEC)
0101 C

0102 Ce===~ ApYAMCF PECQRH PNINTFR

0103 TRFC=IRErM+1

0104 Cu TN 10

0105 C

0106 Ce=== WRTTF LAST kECNRD TY FILF

0107 30 CALL wRITFC(INCR,TER,TplUF,1728,IFEC)
0108 RETUPN

0109 Ein

FTN4 COMPIlIER: HP92060-16092 REv. 1913 (790206)

*x NO WARMINGS *x NG ERRORS +*x PRUGKAM = 00QR9 CuMny = yhgng

=10



PAGF

0110
0111
0112
ni13
0114
0115
0116
0117
0118
0119
0120
0121
0172
0123
0124
0125
0126
0127
0128
0129
0130

nong
C
C----
C
Commmm
10
20
C
[ppy—
C
C----

Fing, 944 AM MON,, 9 MAP,, 19R8]

SURROUTINE AMXCIDCR, TgUF # NPT, MX)

FIND mMAXTMUM DFVIATION UF PUINTS
DIMENSTUN Tpfp(144),TulUF(128)

SET COUNTERS

TDATA=O

MXx=0

TRT=1

CALL RFAPRFCIPCR,IEP,TuIF)
Mx=MAXO(MX, IAGBS(TBUFIIPTI=2048))
TOATA=STUATA+1

TPT=TPT+1

CrFCX FORP FnD NF RECOKD
TFCIPT JLe. 12R) GO TG 20

CHFCK FOR ALY DATaA SFARCHED
TFCINDATA LT. NPT) N Ty 1N
PETURY

FiD

FTN4 COMPILER: +HP92060=16092 RFV. 1913 (790206)

* %

NO WARMINGS *x MO ERRNRS *x% PRUGRAM = 00061
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0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
n1ay
0145
N1d4e
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157

0005
C
Commem=
C
Camame=
10
C
[
20
C
C----
C
c----
c
C----

FTN, 944 AM  MyUM,, 9 MaR,, 1981

SURRNUTIME MULTICIDCR, IblIF,NPT,F)

ROUTTINE Ty MULTIPLY TNTEGER FILE BY A CUMLTANT
DIMENSTION TDCu(144),TplF(178)

TDATA=O0

IRFC=1

LONP (VER PATA

TPprT=1

TREC=IRPEC+1

CALL RFAPF(INCR,TER,ToUF,1°28,LEN,IREM)

MULTTIPLY DATA Ry CONSTANT

ToUF (IPT)=TFTXIFAFLUAT CIRUF(TPT)=c04R)+204° .5)
TOATA=TRDATAHI

TPT=TPT+1

CHFCKX FOUR FRD OF KFCPRD AND DATA
TECIPT Lk. 128 .aND, TOAYA LT. NPT) GG TO 20

WRTITF DATA 10 FlLE
CALL wRITF(IDCR,TeP,I8YUF,128,IREC)

ChFCKX FUR ALL DaATA PRUCESSFD
IFCIPATA JLT. NPT) G0 Tu 10
RETUR

FiD

FING COMPILEP: HP920450=16092 RFv. 1913 (790206)

* %

NO WARMINGS *x MU ERRORS +*x PRUGKAM = 0NQRY cCUMmOn
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0158 FiDd
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0001 FTIN,L

0002 PKOGRAM NTREN, 3, RE

0003 C

0004 Ce=e= PLUTINF Tu RFMNVF STRATGHT LINF PETWFEM ThF FNDEOIMTS
ngons ¢ AnND/NR O THE AVERAGE (DC) LEVEL . REMNDVAL UF THF | INEAK
000 C SLOPF TERM JNSURFS PFRTUNPICLTY. 1INFUT FTLFS mMAY BF
0007 C ORIGINAL (XXXXNC), vFCTHATED (XXXXDL), UP FILTFRED(XXXXLC).
0008 ¢ NUTPUT IS RETURNFD TN THF TNPUT FILE.

no0g ¢

not1o C WKTITTEN RY D Ve FITTFRMAN, U.5.6.S5., JANUARY 1977
0011 C MODIFIFL 24 DECEMBFR 1980

no1e €

0013 DIMENSTOM TLCo(144),TFTLE(R),LRUF(128),IFEN(1R)
0014 FGUIVALENCF C(IHED(66) ,MPT), (THFD(127),FikPT)

0015 DATA LUTTY/)/

001e

0017 Ce=== TNPUT MaAME UF FL1lLE TO RE DFIRENMDFU

0018 10 WRTTF(LUTTY,1000)

N019 1000 FUPMAT(//" NAMF OF FILF Tu BF DETRFNDEDZ?"/

0020 *" (XXXXOC, XXXXLC, XXXYXDC) _")

0021 READILUTITY,1010) IFILE

0022 1010 FURMATI3A82)

0023 C

0024 Ceme== TEST FDOr “N7, “L7, UR “C° TN 5TH PNSTTTUN

0025 T=TANDCIFLILEC(3)Y,17T740CR)

0026 TF(I JEG. 474008 PR T JE0Q. 46000R ,UR. | FG. 42000p) 6L TN 2C
0027 WRTITF(LUTTY,1020)

0028 1020 FURMAT("™ FTILF MAME MIIST HAVE ‘07, “L‘, UP ‘L’ Th STh PNSTTTUNM)
0029 e 10 10

0030 C

0031 Ce==w== SEF IF FILF FXISTS

0032 20 CALL UPeN(TLCs,1FR,IFIlE,S)

0033 TF(IFR JGE. 0) GO TG 30

0034 W TTFCLUTTY,10%0) TFTLF,TEP

0035 1030 FUPMAT ("™ UPEMNING EPRRPKk: File=",302," IFR=",15)

N036 L TD 110

0037 C

0038 Ce=== READ HFADEP

0039 30 CallL RFADF(IDCR,TER, THED)

0040 C

004] Cewee CHFCK FUR FILE LFNGTH > 32767

0042 TFONPT JGT. 0) N TG 35

0043 WRTITF(LUTTY,1035) FnPT

0044 1035 FURMAT("™ FTLF LENGTR=",F7.0," > 32767")

0045 €

0046 Cm=== CNSF THF FILE

0047 Call CLUSECINCR)

0048 GO TN 110

no49

0050 Ce=== PEAp FTRST «FCORD AN GET FIPST NATA whRD

0051 35S CatiL RFADFOIDCR,TER, TLUF)

0052 FIRST=TuYF (1)

0053 SyM=0,0

0054 TET=1

0055 ToAT A=Y
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00S6 40 SUM=SUM+TpUF(IPT)

0057 TUATASTDATA+

Y] TPT=TPT+1

0059 ¢C

0060 Ce==== TEST FOr ENQUGH DATA

0061 IFCINDATA AT, MPT) GN TU 50

0062 C

0063 Ce==== TEST FOR EMPTY BUFFEP

0064 IFCIPT JLE. 128) GN Ty 40

ng6s €

0066 Cm=e== READ ANUTHFRK RFCORD AND RESET PUTNTER
0067 CALL KFADFC(IDCR,TEF, TRUF)

0068 TET=1

0069 Ge 10 49

0070 S0 FLAST=TRUF (IPT=1)

0071 C

0072 Cew== CUMPUTF AVERAGE AND SLOPF

0073 SUM=SUM/FLNAT (MNPT)

0074 SLOPF=(FLAST=FIRST)/FLOAT(NPT=1)

DXAS 60 WRTTF(LUTTY,1040)

0076 1040 FURMAT("™ TFRM Ty KFMDVE? (SLNPE=1, C=2, pNTH=Z) _")
0077 READ(LUTTY, %) TTFRM™

0078 TFCITERM .GT. 3 JUP. 1ITERM JLT. 1) GN TU e
0079 C

00R) Cew=w== SELECT SLUPE TFRM

0081 TF(ITERM .Fue. 2) SLUPE =0,0

0082 C

0083 Cew=== SELECT BTAS TERHM

0084 RIAS=0.0

0085 IFCITERM JFGe 2) BIaS=204f,=-2yM

0086 TFOITERM .Fue 3) BTASzZ2048.~8SUM+0 SxFLOAT (NPT=1)*51 UPLE
0087 C

NORE Cew=wme RECIN DETHFFHND L QNP

00R9 TPpT=1

00990 TOATAZO

noat IkFC=1

0092 70 CealL RFAPF(IDPCR,TER,TLUF,120,1,1REC+Y)
0093 80 TeUFCIPI)=TuUF(IPT)=TFTAC(SLUPEXIDATA=BTARY0N.R)
nNo9y TLATAZTDATA+

0095 TPT=IPT+1

0096 TFCIPT JlE. 12R) GN Ty 9n

noe7 C

N098 Cw=m=m= FuPTY ThF PUFFFR

0099 CaLL wPRITFCOIDCR,TER,InllF,126,1REC+1)
0100 TREC=IRECH]

0101 TPT=1

nio2 ¢C

0103 C==== (CHECK FOR FnDUGH DATA PROCFSSEN

0104 TFOIDATA U T. MPT) 6O TOQ 70

01ns cGg TN 100

N1t C

0107 Cee== CHF(K FURP EpOUGH LATA PROCFSSED

0108 90N TFLIPATA V7. MNPT) G0 Tu 80

0109 €

0110 Ce=== WKITF THF LAST RFCORD TU vTSC
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0111
n112
0113
0114
0115
0116
0117
N118
0119
0120
0121
0122
0123
0124
0125
0126
ni27
0128

0003 DIRN  9eu® AN MUM,, 9 MaR,, 198}

TFCIPT JNe.o 1) CALL WKITF(TIDCB,IFk,JRUF,128,TRFC+1)

Ce=== CLNSE THF FILE
100 CALL CLUSECINCR)

Cm=== REPQORT THE RFSULTS
WRTTF(LUTTY,1050) FIPST,FLAST,NPT,SUM,SLOPF,RIAS
1050 FURMAT (™ FTLE DETRFNPEN"/
*" FIPST=",F10,.4," FLAST=",F10.4," NPTz=",T15/
*" O AVFRAGF=",F10.4," SLOPF=",F10.4," RIAS=",E10.4)
C
Cmmem= PRACFSS ANNTHER FILE
110 WRITF(LUTTY,10A0)
1060 FURMAT (" DFTREND aMOTHFER FTLF? (YE UR MUY _™)
PEAL(LUTTY,1010) 1
IFfI .Fuw. 2HYEY GO TN 1ty
STNP
Fnh

FIN4 CNOMPILER: HP92060=16092 RFV. 1913 (790200)

* X

MU WARNIMNGS *xx M EPRNORS xx PROGRAM = 01041 CUMMON
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n129 Frng
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0001
0002
0003
0004
0005
0006
0007
0008
0009
n010
0011
0012
0013
0014
0015
No1e
0017
notla
0019
N020
noz21
no22
0023
0024
0025
0026
0027
0028
0029
0030
00731
0032
n033
0034
0035
0036
0037
0038
0039
0040
0041
noae
0043
oong
0045
0046
0047
0048
noas
0050
0051
0052
0053
0054
0055

0001

FIN, L

C----

C---—

1000

1010

Commm

C

c—---

1020

c

C----

20
1039

3n

1050

50
1060

FIN, 94S AM O MUN,, 9 MuR_, 1981

PRNGRAM LSTAP, %, R0

PROAGRAM T L TST SELECTFL RFCORNDS AMp SUBPECURDS NF
GEOMAGMETIC VARIATTQOM DATA TAPES.

WRITTEN RY D. V. FTITTERMAN, D.S.G.S5., FERRIARY 197R
MGNDIFIFD ¢4 DECEMBpFR 1980

NIMENSTUN TAR(?),IHEN(12R),IRUF(1074)
FGUIVALEMNCF (AR, TA,IAb(1)),(T18,IAB(2Y)
FLUIVALENCF C(WPRATE,IHEN(9)) , (NCHAN, LHED(10)), (TL!FL, THFL(LA)),
* (NWUPRD, THEP (52)) 4 (MSCAM, THFD (53))
DATA LUTTY/1/,LUTAP/R/,LUPRT /6/

TS TAPF PUSITINNFD PPUPERLY?

WrTTF(LUTTY,1000)

FURMATC(" TS TAPE AT REGINNTNG OF FTLFs (YE WR NG) ")
READCLUTTY,1010) 1

FORPMAT(A2)

TF(I JNE. 2nYED) SINP

PEAD hEAPEFR
BE=EXEC(1,1008+LUTAP, IHED, 12R)
NEFC=1

CHFCK FuPR FyF

TFCIAND(TA,200R) ME. 0) GO TO 100

WPRTTF(LUTTY,1020) (IHED(T),I=1,23),(TAFLCI),T=27,51)
FURMAT(//" VFR=",I5," TRANSCPIPTTUM DAY=",T3," YFaRP=",T4/
*" TAPE FTLF #",j14," Luc=",242, " CASS TD #",T2," (M3T, #",12/
*" S(CAN RATF=",T1," CHaN/SCAN=",]I1/

*" NFF TiME=",12,":",Te," VAY=",12," MUN=",T2," YR=",T4,
*" Sp=",12,":",T12,".",11/1X,25R2)

TnPUT RUUMNPES OF LISTING

WRTTF(LUTIY,1030)

FURMAT (/" START: [PEC(>1) ISRFC(1=32)7 _")
READCLUTTY,x) TRFC,1ISRFC

TFCOIREC JLT. 1 .Nr. TSREC LT, 1 .OR., T3PEC .GT. 57)
XG0 1N 20

WETITF(LUTTY,1050)

FURMAT(" STNpe JREC(>=IREC) TSREC(>=TSREr)? ")
READILUTTY,*x) JRFC,JSKREC

TF(JREC LT, LREC) GO Ty 30

TF(JSRFEC .GT. 32) GO TO 30

MIM=1

TFC(JREC .ER, IPEN) MTN=[SRFC

TFOJSRFC JM . MIM) 6N Ty 30

WRTITE(LUTTY,1060)

FGRMAT (" GUIPUT FUPMAT: 1=HEADFER, 2=HEADER + DATA? _")
READ(LUTTY, %) TFNgRM

TFCIFOPRPM NE.1 JAnND, IFURM JNE, 2) 60 Ty 50
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0056 Ce==== L{LFATE FTRST RFCORD Ny TAPF

0057 CalL LOCAT(LUTAP,NPEC,IRFC,1FRR)
0058 €

0059 Ce=== CHFCK FUR PUSITINNING FRPUP

N060 TFCIFRR EN. 0) GO TN S5

0061 WRITE(LUTTY,1070Y MRFC,IRER

0062 1070 FOPMAT("™ EODF DURTIWG POSITIONTWNG, NPEC=",T4g4," [REr=",T4)
N0k3 fu 10N 110

0064 55 CALL EYEC(3,1100P+LUPKRT,10)

0065 W TTF(LUPRT,1020) C(IHEN(T),I=1,23),(THFD(L),T=P7,51)
N066 CAlL EXEC(3,1100R+1LUPRT,1)

noe7 ¢

N068 C==== REApL RFLORD

0069 60 BESEYEC(1,100b+LI'TAP, IRUF, TBUFL)

0070 r

0071 C==== CHFCK FUR F(F

0072 TFCIAND(200B,18) .Fu. 200b) GU TO 110

0073 70 CALL GUTCIFUPM, IRUF,LUPRT,NCHAN,NSCAN,MANRD, TRF(C, 1SKFC)
0074 C

0075 Ce=== ALVANCF SURKFCNRD CUUNTEPR

0076 TSREF=TSPEC+1

0077 €

0078 Ce==== DUNE?

0079 TFCISRFC .GT. JSPEC .AMD. TRFL .Fuy. JRFC) Ru TN 9y
0080 TSPEC=MUN (TSREC=1,32) +1

0081 C

00R2 C==== MURE SHBPECURDS T THIS RECORD?

0083 TFC(ISKEC Neo 1) 6N TO 70

00Rr4 C

0085 C==== ADVAMCF TQ wFXT REFUPD

0086 TREC=IPEC+!

0087 GU TN A0

0088 C

0089 Ce==== UPDATE TAFF POSITINN POINTFK

0090 90 NRFC=1PEC+!

0091 cy TN 120

0092 100 WRTITF(LUTTY, 1080

0093 1080 FURMATI"™ ENF (N HEADFR REaAD")

0094 GU TN 130

0095 110 WRTTE(LUTTY,1090) TKFC

0096 1090 FURPMAT(" ENF WHILE RFADIMG RFCORDY,1S)

ngo7

0098 Cm=== BACKSPALF TaN FiLE MARKS

0099 CalLL EXEC(3,1400R+LUTAP)

0100 AR=EXEC(3,1400R+L UTAP)

nio1 €

0102 C==== FUPwAKRD SPACF NVFR EOF AMD HFADER

N103 TECIAND(100B,18) JNE. 100B8) CabL EXEC(Z,300n+LUTAP)
0104 Call EXEC(%,300B+LUTAP)

0105 NRFC=1

0106 WRTTF(LUTIY,1100)

0107 1100 FORMAT(" TAPF PUSITINWFD AT REGINNTIHG FUR FIPST NATA RFCORD™)
0108 C

0109 C==== L1S1 ANUTHFR SFGMEMT

0110 120 WRTTF(LUTTY,1110)
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0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
n123
0124

1110

c----

130

Coame=

1120

LoTAP  9:u4S AM  ™MONMN,, 9 MAR,, 198]

FURMAT ("™ LTST ANNTHER SEARMENT? (YE UR NUYZ? _™)
PEADCLUTITY,1010) [
TF(1 JFG. 2dYE) GO TN 20

PUSITINM TAPF AT BFGTNNING OF FILE
CALL EXEC(3,1400R+LUTAP)

CHFCK TAPE 5TATUS

ABSEXEC (3, A00B+LUTAP)

TECIAND(TA,100R) ME. 100B) CALL EXEC(3,300p+LUTAR)
WRTITE(LUTTY,1120)

FURMAT("™ TAPF PUSITINNED AT RERINNTWNG PF FTLF")
s1NP

FivD

FTN4 COMPILEP: hHP92(G60=16092 RFV. 1913 (790200)

* X

MO WARNINGS *x NO pEPRNORS *x PRPUGRAM = 01987 ruMnnN =
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0125 SURRNUTIML LOCATC(LUTAP,NREC,TRFC,1FRP)
nN126 DIMENSTUN TaR(?2)

ni27 FOGUIVALENCF (IAps(1Y,TA,AR),(TAR(?),IR)
ni2g ¢C

0179 Cm=== PESET FRPUF FLAG

0130 TERR=(

01%1 C

0132 Ce==== CHFCK FyR TAPE PRUPEPLY PUSITINHNED
0133 TFCLIREr JEN. NREC) RFTUHRM

ni34 C

0135 Ce=e= DETERMINF DIRECTIUMN TU MOVF TAPE
0136 TF(NREr JLTJIRFCY AU TN 100

0137 €

0138 Ce==== RaChWAPD SPACE TAPF NuF RECURD

n139 10 AB=EXEC(3,”008+LUTAPR)

p1ag C

0141 Ce==== FHFCK FyP FyfF

0142 TFCIARD(TA,200R) FQ. 200p) GU TN 20
0143 NKFC=REC=1

ni1a4 ¢

0145 Ce=== CUPRECT PUSITINN?

0146 TFONRED JE0N. [REFC) RETHRM

n147 GU TN 1y

0148 C

0149 Cee=== FUF FNCOUHKNTERED

N150 2N TtRR=1

0161 RETURN

0152 C

0153 Ce==== FURWARD SPACF TAPE (OME RFCORD

0154 100 Ap=EXEC(3,3008+LUTAP)

0155 €

0156 C(Ce=== CHFCK FORP FyF

n1s7 TFCIAND(TA,200R) Fid. 200p8) GU TN 29
0158 MRFC=NREC +1

nis59 ¢

0160 Caw=m= FURECT POSTTTOM?

0161 TFONREC JER, IPEF) RETURNM

0162 Cu TN 100

0163 FuD

FTN4 COMPILER: HP92060-16092 RFV. 1913 (790206)

*%x N WARMINGS *x My pFPRNDKS *x PRUGKAM = 00091 CuMpy = 00UNG
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PAGF 0005

0164
0165
ni6e6
0167
N168
0169
N170
0171
172
0173
0174
Ni17s
0176
nN177
0178
0179
0180
0181
ngag
n183
N1RY
0185
Ni8p
N1R7
0188
0189
0190
0191
0192
0193
n194
0195

FTNy

* %

c

C----

C

Commo-

C

c—-—--

1000

C

C----

c

Comeme

1010
C

Commmm

10
1020

Comeem

FTN, 9:45 AM O MOM,, 9 MAR,_, 19R]

SURKNUTIME GUT CIFUPHM, LRUF,LUPRT ,NCHAN,MSCAM, MyikD, TRFC, [SRFL)
PIMENSTON TolF D)

SET SURKF(CDORD POTnTER
TPTR=NWOURPUX (TSREC-1)

CCMPUTF CLPCK
CLNCK=3276R . *x [RUF (THTK+1)+TBIF (1PTR+2)

NUTPUT HEAPEP
WRTTF(LUPRT,1000) TREC,1SRFC,CLOCK, (TgUF(IPTP+T),1=3,7)
FOUPMAT (" IREC=",Td," [SKRFC=",12," FLK=",F8.0," CA3S=",T¢,

*ﬂ TNQT:II'IZ’" h!SCA'“:.-“ITdI" {\JCHAN="II1I" n;‘_:'l,q}‘.’llall)

ChECK FGR PATA LTISTING
TECIFURK Fu. 1) RFTHURNM

PRINT HEADFK
WRTTE(LUPKT,1010) (1,1=1,nNCHAN)
FURMAT(™ SCAN  CHAM= ", 7(T1,4Y))

SET SCAN POLINTFR

JPTR=7=nuCHAN

NG 10 T=1,NM5CAM

JPTR=JPIR+NCHAN

WRTTF(LUPRT,1020) (L,(ToUFCIPTR+JPTR4J),J=1,MCHLM))
FURMAT (2%, T2,7Y,7(T5))

ADVANCF PLPEP
CALL EXEC(3,1100R+LUPRT,1)
PETURN

FaD

CAMPILER: HPG2060=16092 KFv. 1913 (790206)

NO WARNINGS %% My EPKRORS +x PRUGKAM = 00231 cCuMi = 0000y
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Ni9e6 FisD3
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0001 FTIM,L

0002 PROGRAM LSPSK,3,R0

npn3 C

0004 Ce==== PROAGRAM Ti LTST A FILE UP RECURDS OF A FTLF CKFATED
0005 C Ry PRUFRAM SLECT OR ANY UTHFKR TYPF % FILES (128 uDS/RFC).
0006 C

0007 Ce=== WRITTEMN RY D.v. FITTFRMAN, U.5.6.5., AUGUST 1976
noog C MODIFIFD 24 DECEMBFR 1980

nong C

0010 NDIMENSTUN TDOH0144), TFTLF (%), IRUF(12R)

0011 DATA LUTTY/L1/,LUPRT/6/

no12 C

0013 Ce==== TRPUT FIlLE NOMF

0014 10 WRTITF(LUTTIY,1000)

nots 1000 FURMAT (" FTLF NaMg TN RE LTSTED? _")

0010 READCLUTTY,1M10) [FILE

0017 1010 FUPMAT(342)

0018 C

0019 C==== 0OpPFi THE FTLF

0020 rFALL OPEM(TLCH,IFR,IFILE,2)

0021 TF(IFK JFu. 1) G0 TG 20

0022 C

00?3 C==== NPFRTNG FRRUP

0024 TFOLFR LT 0) WRITECLUTTY,1020) IFILE,IFR

0025 1020 FUPMAT("™ UPENING ERROR: FIlLE=",3A2," IFR=",15%)
0026 GU TN Tu

no27 C

0028 Cm==== GiT FILE FARAMFTFRS = NUMBFK UF RECURDS
0029 20 CALL LOCF(TOC8,IFR,[PEC,T,T,MSFC)

0030 MRFC=NSER/?

003} WRTITF(LUTTY,1030) MRFL

0032 1030 FURMAT (" FTLF HaS ",T15," RFCPRDS")

np33 WRITF(LUTTY,1020)

0034 1040 FyuPMAT(" LTST FNTIPE FTLF? (YE UWR NU)Y _™)
no3s READCLUTTY,1010) |

0036 TFCI JNE. 2HYEY GU TP 60

0037 C

N0%38 C=-=== L IST ENTIKF FILE

00329 DU 30 I=1,NgF(C

0040 C

0041 C=e== PEAD A KFCOKD

o042 CaLL READFC(IDCR,TER,TBUFR)

0043 IF(IFKk GE. M) GN TU 40

0044 WETTF(LUTTIY,105%0) TER,T

no4as 1050 FURMAT (" RFAD FRPQUR=",T5," RECMNRD=",TS)
Noue6 GG T 390

0047 40 Calk LTST(LUPRT,TIFTILF,T,TIB!'F)

0048 30 COMTTNUE

0049 C

0050 Ce==== CLNSF FlLE

nost 50 ratL CLUSECIDCR)

0052 70 WRITF(LUTTY,1060)

N0s3 1060 FULRMATC™ LTIST ARNTHER FILE? (YF NK HN)Y _")
0054 KEFAP(CLUTTY,1010) 1T

0055 IF(I JFlU. PHYE)Y Gu TN 10
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00%6 Q999 STNP

0057 C

0058 Ce=== PRTNT SPELTFTED PECURULS OF FTLF NONLY
N059 60 WrTTF(LUTTY,1070)

0060 1070 FURMAT(™ KF(CNRD TU #F LISTFu? (.LE. 0O TO STUPRP) ")
0061 READ(CLUTTY,%x) N

0062 C

0063 C==== TEST FNKk STyUP

0064 JTF(hn LEl. 0) GP Ty 50

0065

0066 Ce==e= CHFECK FyR RECQOPD NUMRER NUTSTDLF LIMLT
0067 TF(N GT. MRFC) Gu TN 60

0068 €

0069 Ce=== RpAD A RFCOKD

0070 CALL RFAPFC(IDPCR,TER,TulIF, 126, LFN,N)
0071 TFC(IFR .GE. 0) GO TO 80

0072 WRITF(LUTTY,105¢9) TER,N

0073 U 1D 60

0074

0075 C==== LIST THE RECORD

0076 80 cALL LIST(LUPRT,TFTLFE,N, TulF)

0077 GCC 1IN 60

0078 FiD

FING COMPILER: HP920A0=16092 KFV. 1913 (790206)

%  NO WARNINGS *x M{J EPRORS *x PRUCRAM = (0628 CuMmnNn = 0000y



PAGF

0079
00R(
0081
0QR?
0083
00RG
00RS
0086
0087
noRs
0089
0090
nget
0092
0093
0094
0095
0096
0097
0098
N099

0003

10
1010

FIM, 945 AN MUN_, 9 MaP_, 198}
SURKAUTINE LTST(LUPKRT,TFTLF,T,IBUF)
DIMENSTON TolIF(126), TFTLF(3)

ADVANCE PPIMTFR 4 LTwFS
CALL EXEC(3,1100R+LUPKRT,?)

WKTTF FILE WAMF AND PECURD wWUMRER
WkTTF(LUPRT,1000) TFTLE,T
FOPMAT ("™ FTILF=",3A2," PECURUL=",IS,1X)

SKTP A LINF
CalL eEXEC(3,1100R+LUPKT,1)

PRINT TwF ReCURD

Nze | &
NG 10 K=1,8
N=N+16

WRTTE(LUPRT,1010) M, (IRUF(M+T=1),J=1,16)
FGRMAT (Y n=",1%3,167T7)

RETURHN

FiD

FTN4 COMPILEP: hP92060=16092 KFv. 1913 (790206)

* k

NO WAR

NINGS *xx Ny EPRAORS *x PRUGRRAM = (0111}
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0100 FnDE
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0001
noog
0003
0004
0008
0006
0007
0008
0009
0010
0011
no1e
not3
0014
0015
0016
0017
0018
0019
0020
0021
noz2e
0023
0024
0025
00?26
0077
0028
0079
0030
0031
0032
0033
0034
0035
nN03e6
0037
nN038
0039
0040
noal
0042
0043
0044
0045
0046
0047
0ouL8
0049
0050
0051
nopse
0053
0054
0055

00N
Finm, L
c
Caoman
C
c
C
C
C
C
C
 ——
10
C
Commm=
c
Comamm
1000
C
Cmmme
20
30
C
Commm=
1010
50

FIN, 9eye Am MUNMN,, 9 MLR,, 19R]

PKOGRAM PLNTO0,3,R(

PROGRAM TU WUICKLY PLUT FECMAGNETIC VARIATTIUN DATLY
MAGNFTNGRAMS ATTHUUT WBVING TGO SNRT VEFTNRS., RUMS
PLOTTER TIn STRIP CHART mMAOLF. POFS KNOT APPLY ONCUMENTATION,

WRTTTEN RY DoV, FITTFREMAN, U.S.6.S5.s KAY 1977
MUDIFIED 9 MAKRCH 1951

NIMENSTUN TaAR(2),IHER(12R),IPUF(1024),TRASCL32) ,G(T7),FMIM(T),
*FMAXCT)  SCALF(T)rMCLO(T7) s MCHT(T) hMTICKEL22) ,MENLC132),
AMEORD (132) ,mHOUR(132) ,MASK(578)

FOUIVALENCF (IAG(1),TA,aR),(TAR(2),IR), (NCHAN,THFD(10)),
* (NTPWU, LHED(?P6) ),
* CAWURU S IHENR(S2) ), (NSCAN, THFD(53)), (MEND (1), MASK (1)),

X (MTICKC1) ,MaASKE133)), (MBNRD (1), MASK(265)), (MHUlIK( 1) ,MASKI397))
NATA MCHT/1651,1426,1201,976,751,526,301/

NDATA HMOLO/1451,1726,1001,776,551,320,101/

DATA LUTTY/1/,LUPKT/6/,LUTAP/B/

DATA G(6) /0. U8R2R13/,L(T7) /0. U8R2R13/,DLINE/IA, O/

READ TAPF HEADER
AB=EXEC(1,1008+LIITAP,1HED,12R)

CrFCK FOR FyF
IFCIAND(TA,200R) NE, 0) S5TUP

WRTTF HEAUFR

WRTITFCLUTTY,1000) C(IHED(T),I=1,23),(THED(I),T1=27,51)
FURMATC//" VFR=",15," TRANSCPIPTTIUN DAY=",T3," YFARZ", T4/

*" TAPp FTLF #",[4," tyr=",2A2," CASS 10 #",12," TuST. #",12/
*" SCAn RATF=",T1," CHAM/SCAK=",11/

*" RESET TiMg=",I2,":",Tg," DayY=",12," MON=",T2," YR=",Td/
x" OFF TIME=",12,":",T2," DAY=",[2," MON=",TZ," YP=",T4,

X" SwE",[2, ", T2, " 11 /1X,25R2)

COMPUTF CpHARNNEL GATRNS

Dg 20 1=1,3

GC(T)=0.4RE2813

TFCIHED(T+S3) JnNF. 0) G(T)=[HEDP(TI+53)/2045.
CUMNT THUE

Dy 30 T=1,7

F(T+3)=1.0

TFCIHED(T+56) JnF. 0 JARD, IHER(T+58Y NF. O)
*xG(T+3)=4RE2 RL12/THFL(1+56) /IHED(T+586)
CONTTINYE

NUTPUT MTIN AND mMAXx, TnPUT FMIN AMD FMAYX
WrkTTFC(LUTTY,1010)

FURMAT (/BX," ALLNuABLE",6X,"DESIRED"/

*1 X, "CHAI‘J"ISXI "Mll\]",qy,"MA)(",U)\,"MIM",QY, "MAXY)
NG 40 T=1,MCHAN

FMINCI)==2048 *,(1)

FrvAX(1)=P047.x~(T)
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0056
0057
00S8
0059
N060
0061
0062
0063
0064
0065
0066
noe7
0068
0069
0070
N071
0072
0073
0074
no7s
0076
0077
0078
0079
0080
N0R1
00R2
0083
0084
np8as
0086
00R7
0088
00R9
npogQ
0091
0092
NQa3
0094
0095
0096
0097
0098
0099
0100
0101
0102
0103
n{o4
0105
0106
0107
0108
0109
0110

0002

1020
40

C
.

C

C

C

C
Comam
60

C
Comme

C
C--"

C
C-‘—-
80

C
Cowas
90

C
Commm

C
Comamm

C
Commm
100
70

C
Cmom=

C
Comme

C

C—-—-

PLATO 93146 AM MON,, G MaP,, 198]

WhTITF(LUTTY,L1020) T,FmMTINCLIY, FHMAXCD)
FURMAT (33X, T1,2X,Fo0s1X,Fo.0," _“)
READCLYTTY,x) FMTIN(I),FMAX(I)
TF(FMIN(T) .GE. FMAXCI)) G0N Ty Ho
COMTTRUE

CuMPUTF LW AR HIGH CNLUMN NUMBFRS

NSTNG VALUFS 1IN ARRAYS #CLOD ANPR MCHI GTVFS
PLOTS WITh 1/4" SPACTHNG.

SEF DATA STaTeEMEMIS

COMPUTF PUPDFR wORrD
DU 6N T=1,5828
MASK (1) =0

SET L1IME LFNRTH

LENG=MOHTY (R=NCHAM)

LwQORD=LENG/16

TECL16xLwDRD LT, LFNR) LWORU=LWUORD+1

LOOP UVER CHARNNELS
DO 70 T=1,NCHAN
K=T=NCHAMN+T

FnD MASHKH
PG 80 J=MCLU(K) , MCH](K)
CALL IMDPT(MEND,T)

HOUR mMASK

P 90 J=1,16

CALL INDOT(MHOUR,MCLA(K)+J=1)
CablL INOOT (MHUUR,MCHT(K)=J+1)

RURDFR MASK
CALL INDNT(MRUPD,HFLN(X))
CAaLL IMDOT(MBUPD,MCHT(K))

SCALF FACTORS 2" PEP CHANNEL
SCALF(T)=200./ (FMAX(T)=FMIN(T))

TICK MASK TFn PFr CHAMNFL
DITCK=(MCRI (K)=MCOLN(X)) /10,

Ny 100 J=1,11

TTTCK=FLOAT (J=1)*DTICK

CALL INDNT(MTICK,MCLO(K)+ITICK)
CUNTTNUE

READ FTRST RFCORD
AG=EYEC(1,1008+LIITAP, [RUF,MTPKD)

CUMPUTE  CLUCK AT FiP NF CURRENT DAY
CALL ENDAYCIHEN(I1),TFLC(C12),CLKF,CLKID

COMPUTF CLDCK AT BFLTNMING UF CURRERT DAY
CLKI=CLKTI=172800,

129

2"

W1NE



PAGF 0003

0111
0112
0113
0114
0115
01te6
0117
0116
0119
0120
n121
n122
0123
0174
n12s
0126
0127
0128
01°9
0130
0131
n132
0133
n134
n135
0136
0137
0138
nN139
0149
ni4y
0142
ni43
0144
0145
0146
0147
nN148
06149
0150
0151
n1S2
0153
0154
0155
0156
n1s7
0158
0159
0160
0161
0162
0163
0164
0165

Comm=

Commnm

C

C—-——

110

1030

1035
1040
1050

C

C----

C

C——--

120
C

Commam

C

Comemn

Commmm

140

Comme

130

C--—-

PLNTO 9:46 Am  MON,, 9 MAP,, 198]

DT=2*xTHFP(9)

COMPUTE DAY NF YFAR

MpAY=0

CALL DAY (NDAY,THFDCOLR) ,IHEP(14),THFL (15))
NYFAR=THFD(15)

SET PUINTERS

TEND=(

TENF=0

IPT=0

TSREC=1

JpT=7

T3rAN=1
CLK=7276R , x[RUF(1)+]RUF(?)
CLOCK=CLK=(NSCAN=1)xDT
LLINE=0

AT IsF=0,0

CLINF=CLK]

NUTPUT HFADEPR
CALL EXEC(3,1100R+LUPRT,1()

WRITFCLUPRT,1030) THFO(S),IHFL(O), THFU(L) ,THFDC(T7),THFLIB),
*THFD (Y ,DT1, (THFE(1),1=27,51)

FORMAT (11Xx,282," TAPE FTLF #",13%3," C(CASSETIF #",1°2,
*"  INSTRUMFNT #",12,"™ SCAM RATE=",I1," ODTICK=",FlU_ 1/
*x11%,2542)

WRTITF(LUPRT,103%35) NYFAR,NDAY

FURMAT(10X,"™ YFAR=",T4," DAY=",]13)

WRITF(LUPRT, 1040)

FURMAT(10Xx," CHAN MTQWN MAX™)

WRTTE(LUPKRT,1050) (I,FMIN(T), FMAX(T),I=nChak,1,=1)
FURMAT (10X, 701X, T1,": ",F7.1,1¥%,F7.1,1¥%))

CALL EXEC(2,1100R+LUPRT,6)

SELECT LInNE

CHECK FyR CEMTRAL PaRT
IF(LINF .GF. 1S5 JAMND. LINE (LE. 1785) RQ T0 130

CHFCK FURP FIRST NR LAST LINE
TFCLTNE R, 1BOO0 OR. LTINF ER, 0) GO TO 140

TICK LTwnF
MPT=132
Gy TO 200
FnD LINE
MPT=0

GO0 TO 200

CHECK FUR HUUR MARK
TFMOLOLTRF,75) .nF., 0) GO TO 150

HOUR LTINF
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0166
0167
0168
N169
0170
0171
0172
0173
0174
0175
0176
077
0178
0179
01R0
niay
ni8e
n183
0184
01R5
n18e6
0187
N1R8
N18R9
0190
niel
n19z2
01953
ni1ay4
0195
0196
0197
niaeg
n199
n200
0201
0202
n203
0204
nens
nene
nzo7y
n2o08
n209
n210
0211
0212
0213
net14
0215
N21e
0217
0218
0219
0220

C——--

150
200
210

C----
230

C----

C----

240

C—---

C-—--

C----

250

Commmm

Comem

C----

260

C---—-

PLATN 946 Ay MUN,, 9 MAP,, 19R]

MPT=396
Gy 10 200

RORDEK LINF

MPpT=P6l

Py 210 I=1,LWLRY
TRAS(I)=MASK(1+MPT)

EnD OF DATA?
TFCIEQGD J67. 0) RO 70 300

NATA BFYNND CUPRENT LIME?
TFCCLOCK .GT. CLINF+ONTTMF)Y) 0 TU 300

MERGE DATA

DO 240 I=1,6CHAN
F=G(T)*(TBUF(JPT+[)=2048)

TF(F .GE. FHAXCI)) GN TU 240

IF(F .LE. FMTn(OI)) LD TU 240
Kz7=NCHAN+T
TCOL=SCALEC(I) A (F=FMIN(T)I+MCLU(K)
CALL IMNDDTC(IRAS,ICOL)

CONTTNUE

ADVANCE SCAN
TSCAN=TSCAN+1

CrECK FOR FNNUGH SCAMS
TFCISCAN .GT. NSCAN) GO Tu 250
CLNCK=CLOCK+NT

JPT=JPT+N(CHAM

"G TN 230

RESET S(CAjiS
TSCAN=1
ISREC=TSREr+1

CHFCK FUP FNNUGH SUBRECURDS
TF(ISKFC .G6T. 32) 60 T0 260
TPT=TPT+NWNKND

JPT=TPT+7

FHECK FQOR FND NDF DATA
TF(IRUF(TPT+4) Fu, 0) IFUD=A
CLKI=CLK

CLY=32768  xJRUF(TPT+1)+]IRUF(TPT+2)
CLOCK=CLK=NTx(MNSCAN=1)

TF(CLK .GT. LX) 6O TN 230

GO TN 280

READ TAPF REFJRD
A=EXEC(1,1008+LUTAP, 1RUF,NTPWN)

CHECK FuUP F{F
IFCIAND(TA,2008) .ME. 0) GN Ty 270

131



PAGF 0Q0S PLOTH 9e46 AM MUN,, 9§ MpR,, 19R]

nee1r C

0222 Ce=w=== ReSET PUTNTERS

0223 TPT=0

0224 TSREF=1

nees IPT=7

0226 C

02277 C==== CHFCX FUR FND OF pATS

0228 TFCIPUF(4) .Fd. 0) IFun=1
nee9 TsCaN=1

02390 FL¥I=CLK

0231 CLK=3276R  x[RUF(1)+IRUF(2)
neg3e CLOCK=CLK=DT*(NSCAN=1)

ne3s TF(CLK .GRT1. CLKIY GO TN 230
0234 280 TF(OTVIME .Fd. 0.0) CLINE=CLIME=1048576.
0235 TF(UTIME .~T. 0.0) QTiIME=0.0
n23e G0 TN 230

0237 C

0238 Ce=== SET FiD OF DATA FLAG

n239 270 Tenp=t1

0240 TENF=1

nea1 TFCLINE .EQ. 0) GO TN 210
ceaz GU TN 230

0243 C

0244 Ce=== NUTPUT LTINF

0245 300 CALL EXEC(2,100B8+LUPPT,IRAS,LwNRN)
neae €

0247 C==== ApVANCF L1INE AND CLGCK

ncus8 LINE=LINF+1

neuag €

0250 Cw==== DUTPUT ENQOUGH LIMES?

0251 TF(LINF (GF. 1801) 6N Tu 310
0252 CLINF=CLINF+DLTNF

0283 TEF(CLINE .LT. 1048576.) GU TN 120
n2sy CLTNF=CLTINF=1048576,

n2ss NTIMFE=1048576.

0256 GO TN 120

nes7 ¢

0258 Ce=== DAY FIN[SHFO, ADVANCF PAPER
n259 310 CALL EXEC(3,1100B+LUPRT,1()
0260 C

0261 Ce=== ANY MURE DATA?

0262 TFCIEUQD .NF. 0) Gu TN 4900
0263 C

0264 Ce=== AGVAMCF DAY

0265 CALL DAY (NPAY,THFED(13),IHEN(14),MNYFAR)
neee €

N267 Ce==== RESET LINE

0268 LINE=0

0269 cCuy TO 110

0270 C

0271 C==== ApVANCF PAPER

n27e 400 CALL EYEC(3,1100R+LUPRT,50)
0273 r

0274 Ce==== SKTP PAST FyUF MARK [F NECESSARY
0275 CALL EXEC(2,1300R+LUTAP)
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0276
0277
0278
0279
n28490
N2Aat
0282
(P2
ne2sy

Commm

1060

1070

PLATO 946 A MyN,, 9 MaR,, 19R]

PLAT NFXT FILE®R

WRTITF(LUTTY,1060)

FORMAT (" PLUT NEXT FILF? (YL OFP NQY _")
READ(LUTTY,1070) I

FURMAT (A2)

TF(I .Fa. 2HYEY 60 1N 10

STNP

Enb

FTN4 CNMPILER: 1HP92060~16092 RFV. 1913 (790200)

* X

NQ wWARNINGS *x N gRRNKS *xx PRUGKAM = 034dA4

133
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0285 SURRNUTINE ENDAYC(IHR, TN, CLKT,CLKJ)
02R6 C

0287 Ce=== SURRNJTINE [N CUMPUTF CLNCK AT EMD UF PAY
n2ng TTMIN=AQO=MTHN

N2R9 TTHR=23=1HR

0290 TFCITMTN JMNee 60) GU TN 10

0291 TIMIN=O

0292 TTHR=1ITAR+1

293 10 CLKJ=CLKT+7200 ., xTTHR+120.%xTTM]IN
0294 PETURN

Negas Fad

FTN4 COMPILER: HP92060=-16uU92 RFv. 1913 (790206)

xx  NQ WARNINGS *x Ny ERRDORS *x PRUFKAM = 00058 COMMDN = 00000

134



PAGF 09ng FTN, 946 AW MON,, 9 MAP,, 198]

0296 SURRNUTINE DAY (NDAY,TDAY, IMUN,TYFAR)
0297 C

0298 Cm=== COUMPHTFS DAY JF YEAR FOR nDPAY=0, OTHERWISE ANDVANCES DAY NF YFAR
0299 DIMENSTUN IDAY(12)

0300 NPATA JPAY/0,31,59,90,1270,151,181,212,243,273,304,334/
0301 TL=0

0302 C

N303 C(Ce=== CHFCK FUP LEAP YFAR

0304 TFIMNOCLYEAR,4) wWF. 0)Y GO TP 30
n305 TF(MNOCIYEAR,100) JNF. 0) GU T 20
0306 TF(MODCIYEAR,400) JNFo. 0) GG TN 36
n3n7 20 TL=1

0308 30 TF(NDAY §F, 0) GO TO 10

N309 NDAY=IDAY+JTDAY (IMON) +1L

0310 RETURN

0311 C

N312 Ce=== ADYANCF DAV

0313 10 NpAY=nDAY+1

n314 C

0315 Ce=== CHECK FUP NgXT YEAP

0316 TFONDAY (LT, 3A5+[L) RETUKN

0317 Mpay=]

0318 TYFAR=TYFAP+1

N319 RETURN

0320 FnND

FTNY4 COMPILER: HP920h0~16092 RFv. 1913 (790206)

**x N0 WARMINGS *x N ERRMRS *x PPUGKAM = 00093 COMMON = 00000
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0001 ASME,L,T»C
TNDUT R 0Q00N2
LEMTR X 000001
RAS R 0000090
coL R 000001
MASK R 000022
MASKS R 000023

*% MQ ERRMRS PASS#1 x*RTE ASHR 760924xx
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0001
0002
0003
0004
0005
NonN6*
0007%
NO0B*
0009
0010x
0011x
n012*
0013
0014
0015
0016
0017
0018
0019
0020
0021
ng2e
nop23
0024
0025
0026
0027
noPeé

0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
004Uy
0045
0046
0047

00438
* X NQO

0002 &#ni
ASMB,L,ToC
00000 NAM TNPQT, 3,99
EnT IaDgT
FXT L2N1°

RUUTTINF TO PLACE A DNT AT A PARTYCULAR gTT POSTTTUM Ti

ARPAY RAS. THF FIRST WORD UF ARPAY RAS CUNTAINS CNLUMNS

1 THRUUGKH 16, THF T=T+ wORD CUNTAINS COLUMMNS 16%(1-1)
THRUNIGH tox(TI-1)+16.

WRTTTEN RY . V, FTITEPMAN, . S, G,.S., MAY 1977
MONDIFIFD 25 MAY 1977

00000 0pNnQNY PRas RSS 1 APDR NF RASTER RUFFFR
00001 000000 COL RSS 1 ADDR OF (CNLUMN TU EF SET
00002 000000 TInDUT NGP

00003 016001X JSR LENTR RFSOLVE IMDTRFCT ApDDRESSES
00004 0Q0QOQR NEF PAS

00005 162001R LDA €y, T LNAD COlL UMNn NUMRER

00006 012G44R AND =317 MAS UFF LNW GRDFK 81718
00007 N42023R ApA MRSKS ADD ADDPRESS UF MASKS
00010 N72022R STA MASK SAVE MASK ADDPESS

00011 0U7400 CCR "RY .y

00012 146G01R ADR Cyl,T AND CNLUMN VALUF

00013 101044 LSR 4 OIVvTIOF RY |6

00014 N4bQNOR ADR RAS ADD UFFSET Ty KAS APDRESS
00015 07600N0R STR R4S

00016 195773 SpsS MAaSK,1 kAS,I

00017 100022°
00020 10N0000R

00021 12A002R JMP TANpT, T

00022 00NO0Y MASK RSS 1 ADDRESS UF MASK TO USF
00023 00G0024R MASKS DEF *+41 aNDDRESS OF FIRPST MacsK
00024 npnynt necT

00025 100600 NneTY 100000

00026 040000 agY 49000

00027 020000 NnCT 20000

00030 010000 ACT 10000

00031 004000 NCT 4009

00032 002000 neY 2000

00033 001000 NnCT 1000

00034 0Q040( NgT 490

00035 n@po20o nCcT 200

00036 NYO10G NncT 100

00037 00gnQ4yg NnCcT 49

00040 000020 ncY 290

00041 0000190 NncT 19

Npo4z 000004 OLT 4

00043 npogne ncY 2

00044 nQ0Q17
Fub I4DQT
EPRORS *xTNTAL **RTE ASMB 760924%x%
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FTK
=R17
coL

INDOTY

00004
00N15
00014
ngNn3o
00031

00014

NoNT

CrRASS~PEFCRENCFE SYMgNpL TABLe

00017
00020
00019
00003
00Y22
00021

0no1s

0on2u
nGn2e9

nonge

npoee

000456

oop27

139
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PAGF 0001

0001
ngone
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0073
0024
0025
0026
0027
N028
0029
0030
0031
0032
0033
0034
0035
N036
0037
0038
n03%9
0040
00a1
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
nose
0053
0054
0055

C

C----

10
1000
1010

C

Comm=

1020

Comwme

20

oL

1025

C---—

25

1030

c

C--c-

c

C--——

1040

FTn, 947 Ay MON,, 9 MaR,, 19R]

PRNAGRAM PLNT3,3,80

PrRAGRAM TyQ PLOT GENMAGNLTIC VARIATTON ARRAY R1SC SNURCF
FILES. FILES CAM RE ETTHER ORTGINAL (N), LOUW PASSED (L)«
NR DFCTMATFED (D) VLATA,

WRITTEM RY uov. FITTFRMAN, U,.5.G.S., SFPTEMHFR 1976
MOPIFIFL 6 JANUARY 1931

CUMMON JVEC(?256),IVENS(256),MorB(144), TWVEC(8) ,uPTR,MRFC
DIMENSTUN MNFTLF(3),IFILEC(3),TLCB0144),TalF(128),THED(128),

*xTTTTL(2S), JTITL(25) ,MERGF (%) ,1PLOT(3)

FUULIVALENCF C(IDCR(I7Y,IUF (1)) (NPT, THFD(66)),(FNPT,TRFOCL2T))
NATA LUTTY /17 ,NFTLE/PHVE,2HCT,2HRS/ ,MERGF/2nME, ¢HRG,20F /,

*TPLUT/2HPL,2HUT,2H 7/

DETERMINF FILE TD RE PLUTTFD

WRTTF (LUTTY,1000)

FORMATC//" FILF TQ 8F PLOTTER? (6 CHAR) _")
READCLUTTY,1010) IFILE

FURMAT (3A2)

NDETERMINF TF FTLF FXISTS

CALL UPEM(TDCS,1FR,IFILE,2)

TFCIFR GE. N) GN TO 20

WRITF(LUTTY,1020) TFTILF,TER

FORMAT (" QPEMIMu ERRMR: FILe=",3A2," [Fn=",15)
GG TR 60

FILE EYISTS READ FIRST RFCORD AND QUTPUT HFANEPR
CALL RFADFCINCY,TIER,THFD)

CHFCK FUP FILE LFNGTH > 32767

TF(aPT .GT. 9) GN TQ 25
WRTITF(LUTTY,1025) FNPT

FORMAT ("™ FTLF LENGTH=",F7.0," > 32767")
rcALL CLUSE(CINC®)

GU 10 &G

CUMPUIF TIME SFTWEFN UATA PUTINTS
DT=IHEN(GT)IXTHFD(BR) /2.
WRITF(LUTTY,1030) C(IFEDP(T),I=4,9),(IHEDP(T),1=27,51),

* (IHER(T)rI=61,63),IHED(6S), IHER(64) , NPT, THFD(67) ,IHEN(AEY,DT

FGPMATC" TAPF FILE #",T15," LOC=",282," CASS TD &",T13,

x" TNST,. #%,[3," SCAN RATF=",T1/1%,25A2/

*" START NF HJATA SEGMFNT=",T,"2", 12, 2", 72,1%,74,". ", 13/
x" NPT=",T15," NDEC=",T5," URIGINAL SI=",1%," TICK]R pT=",
*F6.1," SEC")

NETERMTNE CHANNEI FRMM FTLF NaMt
CALL CHANLCLFILE LUTTY,ICHAN)

PETERMINE MINIMgM AND MaAXIMyM VALUF

WRTTE(LUTTY,1040)
FURMAT ("™ SFARCH FQOR MINIMUM AnD MaXIMyM VALUFE? (YE uR NOY _™)
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HETY
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
N067
0068
0069
0070
0071
0072
no73
N074
0075
0076
no77
0078
0079
N080
N0R1
00R2
0083
nNoRy
N0RS
NQBe
0087
N0RY
0089
0090
0091
nga2
0093
009y
090es
00%e6
noe7
N0938
0099
nN109Q
0101
0102
nNin3
0104
0105
0106
0107
N108
0109
0110

0002

Comme

Comm=

40
1050

1060

C----

3n

Commm

50
1080

1090

1100

Commm

1110
1120

1130

Commm

1140

PLNT3 947 App MyN,, 9 “AP,, 1981

READ(LUTTY,1010) |
TF(I .FQ. 264NDY GU TN 30
CALL MTANMXCINCR, IBUF, NPT, mTii,MAX)

COMPUTE VERTTYCAL SCALE FACTOP (UMITS/CNUMT)

CALL SCALECIHEDP,ICHAN,VSCAL)
FAAXTVSCAL* (MAX=2040b)
FaIN=VSCALXY (MIN=2(048)

TF VSCAL < y [NTERCHANGE FMAX AND FMTN
TFOVSCAL .FE, 0) GO Ty 40

T=FMAX

FMAX=FMIN

FMTN=T

WRTITF(LUTTY,1050) VMAX,MIN,FMAX,FMIM

FURMAT("™ DATA SET SEARCHFD"/" MaX=",T5,"
xFg,2," FMINzZ",F9,.2/
x" ANY CHARGES? (Yt uP Ng) _™)

PEADCLUTTY,1010) I

TFC T JER. 2HNM) GN T 50
WRTTF(LUTTY,1060)

FURMATC" INPHT FMAX FMINW)
PEADCLUTTY, x) FMAX,FMIM

GU TN 50

CUMPUTF VSCAL

CalLL SCALECIHED,ICHAN,VSCAl)
WRTTF(LUTTY,1060)
READCLUTTY, %) FMAX,FMIN

TwPUT VERTTCAL AND HORTZOWTAL SI7E
WrTTE(LUTTY,1080)

MIn=",I5,"

FURMAT("™ PLUT SIZE? C(INCHES)"/"™ VERT HUPZ"™)

READ(LUTTY,x) FVFRT,FHORZ
WRTTF(LUTTY,1090)

FOURMAT (" VFRTICAL TICK INMTFRVAL?Z? (MNTTS)

READC(LYUTTY,x) VTTCK
WETTF(LUTIY,1100)

="

FOPMAT (" HORTZONTAL TICK INTFRVAL?Z (SECOUMDS) _")

REAGCLUTTY,x) HTICK

TNPUT TLTLE AnD SURTTTLE
WRTTF(LUTTY,1110)

FURMAT(" TTITLE? (.LE. SU CHAP) _")
READ(LUTTY,1120) (ITTTL(T),1=1,25)
FURMAT (25A2)

WRITF(LUTTY,1130)

FURMAT(" SUgTITLE? (.iF. 50 CHAR) _")
READCLUTTY, 1120) (JTTIL(T),I=1,25)

MOPE THAM ONF COPY OF PLNPT?
WRTYTF(LUTTY,1140)

FORMAT (" MORF THAN ONE COPY OF JHE PLOTY

READCLUTTY,1010) |
TPARM=Z0
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PAGF

0111
ni12
0113
0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
n125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
N138
0139
0140
0141
0102
0143
0144
0145
nNilde
0147
0148
0149
0150

0003 PLOT3E G:47 AM  MON,, 9 MAR,, 1981

TF(1 .EW. °2nYE) TPARM==~1

Ce=== FACTORS FQR CUNVFRTING CAUNTS AND SECUMDS Tu STYL]
VSTY=100.xFVFRTAVSCA! / (FMAY=FMTn)
HSTY=100.xFRANR7/(NPT*0T)

C

Co=== CRFATE VFCTUR FILE
Call START(WFILE)

C

Commm= PLOT 00X, TICK MAxKS, AXTS LABFLS, AMD TTTLES, UPPER

c LEFT HAND CURNER UF RuX LUCATED AT (In0,100), T.F., OwF

C ThNCH IM FROM LEFT MARGTN.
INO=MINT(30000.,32700.+4FMAXKXVSTY/VSCAL)
CalL bOXCIMNO,100,FVERT,FHURZ,FMAX, FMIN,VTLICAn, HTICK,VSCAL,

*VSTYIH‘QTYIMPTIP‘TIITITLIJTlTL'IFILE)

TXO=TINO=FMAX*VSTY/VSCAL

C

Cm=== PLNT IHE DATA
CALL DATA(CTXO,100,DT,LPT,vSTY,HSTY,vSCAL ,FMAX,FuTh,
xTOCE, IRUF)

C

Cm=== CLOSE THF TWPUT FILlt
CALL CLUSE(INCR)

C

Cow== CLNSF THFE VEFTNR FTLF
CALL STUP

C

Low=w MERGF THFE SURTED GRUYUP UF VECTORS
CALL EXEC(9,MERGF,NFTILF,NFTLF(2),NFI1LE(3),=10,0)
C
Come= PLNT THE SPKTEN VECTPRS
CabL EXEC(Q,TPLOT,NFTLF,MNFTILF(2) / NFILEC3),~10,TPARM)
C
Ceww= CHFCK FOP ANNTHEPR FILE ID PLOT
60 WRITF(LUTTY,1150)
1150 FURMAT ("™ PLOT ANOTHER FILE? (YF DOk wnN) _"™)
PEADCLUTTY,1010) 1
TIF(]1 .Fu. 2HYE) GO TP 10
STNP
ErRD

FTNG COMPILER: HP92060=16092 RFvVv. 1913 (790206)

* X

NO WARNINGS *%x Ng EPRNKS *x PPUCKAM = (1352 CuMMOn = 0ok
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PAGF 0004 FTN, 9:47 AW MUMN,, 9 MAR,, 1981

nis1 SURRNUTINE CHANL(IFILE,LUTTY,ICHAN)

n1se C

0153 Co=== DETERMINFS THE CHAMNFL NUMRER FROM THE LAST CHARALTER
nis4 € Iiv THE FILF MAME, (X=1,Y=2,7=3,F=U4,F=S5,0 L NTHERS=Gw)
0155 DIMENSTION TFTLF(3),ICfHARC(®)

N156 DATA ICHAR/130R,131u,13%32R,1058,106R/

0157 | CHAR=TAMNDCIFILE(3),3771)

0158 ng 10 T1=1,5

0159 TFOLCHAR JME. TCHAP(T)) Ry 1IN 10

0160 TCHANEZT

0161 RETURN

ni162 10 CUNTTINUE

0163 C

0164 Ce=== UnABLE TP Ny AUTOMATTC COMPOMENT DFTFRMINAT NN
n165 WrkTTF(LUTTY,1000)
nN166 1000 FURMAT(™ UNARLF YU DETFRMIME CNMPUMENT™)

0167 20 WrTTF(LUTTY,1010)

0166 1010 FURMAT(" PLEASF SPFCIFY (1=X, 2=Y, 3=7, 4=F, 5=F) _™
N169 READCLUTTY,x) TCHaM

n170 TFOICHAN JLT. 1V J0UR. ICHAN .GT. B5) GN Tu 20

ni171 Rt TURN

ni{7e2 FuD

FTN4 CNMPILER: HP92060(=16092 RFV. 1913 (790206)

*%x NO RWARKNINGS *x  NO ERRDRS *x PRURKAM = 00122 CUMMNN = 0000YQ
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PAGE

n173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
nia4
0185
N186
N1R7
0188
0189
0190
0191
0192
0193
0194
ni9s
019%e
0197
n198
0199

0008
c
C----
C
C----
c
Coman
C
Commm
20
10
C
[pppap—
30

FIM, 9:47 A MUM,, 9 MaAR,, 19A8]

SURRAUTINE mMTNMXCLIDCR, TolF , NPT, MTH s MAX)

SUBRRNUTINE TN FINML MTNImMUM AND MAXTIMUM VALUES TN

NIMENSTUM TDCw(144),T8UF(128)

READ FIRST LATA ReCOPEC
CALL READF(LIPCR,TEP,TBUF)

fRET INTTTAL VALUFS FOR MTH AND MAX
MIN=TBHF (1)

MAX=TBUF (1)

T1PT=0

START SEARCH LNUP

NG 10 T=1,12R

TPYT=IPT+1

TFCOLIRUF(T) LT. MIM) mMINSIRUF(T)
TFOIRUF(T) .GT. MAX) MAX=IBUF(I)
TFCIPT JGE. NPT) N Ty 30

CONT TRUE

Call RFADFCIDPCR,TER, TulF)

fu T 20

REPUSITION UM SECUND RFCORD OF FTLF
CaLL REFADFCIDCR,TER,TBUF,128,1,1)
RETUPN

Fih

FIN4 COMPILER: HP92060-16092 RFV. 1913 (790206)

* X

NG WARNIMGS *x Ny ERRNKS *x PRUGKRAM = 00095

144
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PAGF 0006 FiM, Ged7T A MUM_, 9 MAP,, 19R]

0200 SURRODUTIME SCALECIHED,TCHAN,VSCAL)

ngo1 ¢

0202 Cm=== DETERMINFD SCALE FACTUPS FOK CPNVERTING FrNM COUMNMTS TU uMiTo
0203 DIMENSIQON THFD(128)

0204 TFCICHAN LT, 1 JUR, ICHAN JFT. 3) LGN Ty 10
ne2os €

0206 Ceo=== Hx, HY, H/

0207 VSCAL=THFED(ICHAN+S3) /2048,

nz2ng C

N209 C==== TEST FNR ULD FTLFS WTTIH MU GAIN VALUF

n210 € USEF VALUF NF 1900 NAMUTESLA/2048 CNUMTS

neti TFC(VSCAL .Fw. 0,0) GN TO 20

ngie RETURIN

0213 C

0214 Co=== FXx, FY

0215 10 TFCICHAN JLT. 4 JUR., ICHAN GT. B) 60O Ty 20
0216 VSCAL=U4B8R2 . 613 /IHED(TCHANAS3) /THFL(ICHAN+SS)
ngtvy RETUPR

ng1g C

0219 Ce==== NTHER CHANNELS AMD UOLD UMCALTBRATED MAGNFTT(S
0220 2N VSCAL=0.,488¢2R1%3

0221 RETUPR

0222 Eip

FTN4 CAMPILER: HP92060-16092 REV. 1913 (790206)

*x NO WARMINGS *x M ERRORS *x PRUGKANM = 00107 FaMuNE = gNYnyg
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0223 SURRNUTINME START(NFILE)
0224 €

0275 C==== CRFAT VECTOPR FTLF

0226 CUMMON TVEC(256), IVERS(256),MDCs(144), TUVER (4) , AP [R,NRFC
0227 DIMENSTUM NSTZF(2),nFILE(3)

0228 DATA NSIZE/=1,256/

0229 CAlLL CREAT(NNCR,TER,NFTLF,NSTZF,2,0,=10)

0230 TFC(IFR .GE. 0) GNP TQ 10

0231 WRTTF(1,1000) NFTLF,TEP

n23xe 1000 FURMAT (" CREATTUM FRRUR: NFILE=",3A2," JFR=",|%)
0233 STOP

0234 10 NPTR=0
0235 NRFC=1
Ne3o RETURMN
ne3v FND

FIN4 COMPILER: HP9P206(G=16092 RFV. 1913 (790206)

* % NO wWARMINGS *x M{) ERRNRS *xx PRUGKANM = 00068 FUMMDN = uhahke
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PAGF 0008

0238
N239
024¢
ne4qi
0242
0243
pay4
nz24as
nede
n247
0248
nz249
0250
nest
02%e
0253
0254
n2ss
0256
0257
0258
0259
0260
0261
nee6e
Neé3
N6k
N2K5
Ne6e6
N267
N268
0269
0270
0271
n272
nN273
0274
0275
0276
0277
0278
ngT79
02RO
ngai
0282
N2R3%
D2RY
nees
0286
0287
neas
N2R9
0290
neetl
nz2ae

C----

foe—-

Comeme=

Coman=

c

Comme=

Comme

C----

Commm

Coaew-

C—---

10

FTN, G247 M MN_, 9 MAR,,

1981

SURRNUTIME uDXCIX, TY,FX, FY FMAX, FMIN,VTICK,HTI K,
*VSCAL,VSTY,nSTY NPT, DT, ITITL,JTITL,LFILE)

PLAT bBNXx, AXTS TTCKS, AXTS LABFLS, AND TTTLES
COMMNAN TVEC(P56),IVECS(2506) ,NuCo(144) , TRVEC (4) ,#PTR,MRFC
DIMENSTON TTTTL(29),JTTTL(?S),TFTLF(3),LABFL(3),TASCT(6A)

NATA LABFL/2HFT,2HLE,2H: /

CONVFRT THNCHFS TO STYLT
TFX=100xFx
TFY=100xFyY

LEFT STuF
INVEC(1)=1X
THVEC(3)=1iX=TFX
ITNVEC(2)=]1Y
TRVEC(4)=1Y

Calk INSV(TNVEC)

LOWER SIPE
TRVEC (1) =[MYyFL(3)
TWVEC(2)=IY+TFY
CALL INSV(TRVED)

PICHT SIDE
THVEC(3)=1X
THVEC (4)=INVEC(2)
CaLl INSVY(INVEC)

HPPER SIPE
TwVEC(1)=1X
TNVEC(2)=]Y
CALL INSV(TwnVEC)

VERTTCAL AX}S TICKS
LUCATE ZFRD LEVEL (STYLT)
FL=FMAXxV3TY/VSCAL
TX0=Tx=FL

LUCATE MINTMUM LEVEL (STYLT)
FL=FMINXxVSTY/VSCAL
TAMNZIX(+FL

N=FuMTN/VTICK

NzMN=1

FaNxVTTI(CK
DXxJ=VTTICKxVSTY/VSCAL
XJ=1X0+N*DYJ

TFLAG=N

REGIN VERTTCAL TICK LUOP

TF(F .LT. FMTIN) GU TN 20
TFOIFLAG JFQ. 1) GO Tu 30
TFLAG=1

FL=F

Ixl=XJ
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PAGE

0293
0294
0295
0296
0297
n298
0299
N300
0301
0302
0303
0304
nN305
0306
n3o07
0308
0309
N310
0311
n31e
0313
0314
0315
0316
0317
0318
0319
0320
n321
0322
0323
0324
0325
N326
0327
nN3°8
0329
0330
0331
n332
N333
N334
0335
0336
0337
N338
0339
N340
0341
0342
0343
n344
0345
0346
0347

0009
30
C
C----
C
C
C-—-—
20
C
C----
40
1000
C
SR
C
C----
c
C----
C
C
Comumm
C

Commme

RUX 947 MM MUN,, v MaR,, 19R]

TF(F .GT. FrAX) GU TN 490

PLOT VFRTTCAL AXTS TTCLKS
LEFT STDF TICKS
THVEC (1) =XJT

THLVEF(3)=X]

TNVEC(2)=1Y
TNVEC(4)=1Y+15

CALL INSV(TwNVEL)

PIGHY SINE TTCKS
TRVEC(2)=IMVFC(2)+TFY
TRVEC (4)=1NVEC(2)~-15
Call INSY(TINVECD)
XJ=XJ+DxJ

F=F+VTI(CK

GO TN 10

LABEL UPPEFR LIMIT TICK MARK
FzF=VTTICK

Xg=XJ=DxJ

JIx=xJ

Calk CNDF

WRTITF(TASCT,1000) F
FURMAT(FT7.1)

CalLlL CHAR(JIXx+7,1Y=98,IAS5CI,7)

LAREL LUWEF LIMIT TICh MARK
calL CODE

WRTTF(TASCT,1000) FL

CalL CHAR(JXL+7,7Y=98,TASCT,7)

CHECK FUR LARELING OF 7ZERO PNINMT

TFCIX0 JGT. JXL AMD. Tx0 LT. IX) CALL

HURIZUNTAL AXIS TICKS
LOCATE ZERD

ITX0=TX=1%

TXMN=IX=TFX
TXMXZIXMN+$15
TXL=TXM=24
DYT=HTTICKxHSTY
YJ=1Y=nYI
N=NPTx(DT/HTTCK) +1
TICK==HTICK

BEGIN HORJIZUONTAL TTICK Lunp
DY 50 T=1,N

YJz=YJ+PyYl

TICK=TTCK+HTTICK

UpPER SIDE TTCKS
TNYEC(1)=1Y
TRVEC(3)=IXy
TNVEC(?)=YJ

148
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N34
0349
N350
n351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
N364
0365
0366
0367
0368
0369
0370
0371

0010

C
Comm=

C
Comem=
in10
50

c
c----

C

P

ROX 9:47 A MOM,, 9 MaR_,

TRVEC (4)=YJ
CALL INSV(TNVEC)

LUWER SIDPE TICKS
TRVEC (1)=]1XmMX
INVEC(3)=1XmN
CALL 1INSV(INVEC)

LAREL TICK MARKS

Jy=yJ

CALL CNDF

WkTTE(TASCT,10610) TICK
FORMAT(FA.0)

Call CHAP(TXL,JY=49,TASCT,6)

TITLF AnD SURTTTLE
CALL CHAR(TX+42,TY,[T1TL,50)
CalL CHAR(IX+21,TY,JT1TL,5%)

LAREL FILE NAMF

CAlL CHAR(TIX+63,TY,LABFL(1),6)
Carl.ll CHAR(TX+63,TY+84,TFTLF,6)
RETURN

EnD

198}

FTN4 CPMPILER: HPY20hu=16092 RFV. 1913 (790206)

* %

NU WARNINGS *x M EPRORS #*x PRUGRKAM
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0372 SURROUTINE DATA(TXO,TYO, DT NPT, VSTY,HSTY,VRCAL,FMAX, FriTiu,
0373 *TpCt s IBUF)

n374 C

0375 Ce=== SURKNUTIME TN PLOT DATA

0376 CUMMON IVEC(256),IVECS(256) yNUCKH(L1A4), TNVEC (L) . NPTR,NMRFEC
0377 NIMENSTON TDCHI1), TR'F (1)
0378 C

0379 Cme== CUMPUTF LIMITS IN STYLT

038R0 C Tx0 CORRFSPOMPS TU ZFKN

0381 T=FMAXxAVSTY/VSCAL

03R2 TEMX=IXG+T

N3R3 T=FMTNAVSTY/VSCAL

N384 TEMN=IX0+T

N3R5 C

0386 Cemm=e COMPUTF HUPIZUMTAL INCREMENT
n3A7 NYJ=PT*HSTY

n3eg €

03R9 Ce=== INTTTALI7ZE AORTZONTAL PUINTLPR
n399 YJ=[YO0

n3e1 C

0392 Ce=== PEAD FTRST KFCORD

0393 Cal L KFAPFCIDCR, TER, TulIF)
0364 KPT=VSTYX(TBIUF(]1)=2048)+TX0
n39s C

0396 Ce=== CHFCK L1IMITS

N397 TF(KPT .GT. TFMX) KPT=TFMX
0398 TFOKPT JL7. TFMN) KPT=TFMN
0399 TNVEC (3)=KPT

0400 TNVEC (4)=YJT

0401 Mz

0402 1PT=2

0403 C

0404 Ce=== Lylbpy NFXT POTHT

0405 10 KPpT=VSTY*(TeUF(IPT)=2048)+1X0
0406 TF(KPT .Gl. TFMX) KPT=IFMX
0407 TFO(RPT JLT. TFMN) KPT=TFMN
0408 TNVEC (1) =kP]

0409 YJ=Y.TJ+PYJ

0410 THVEC (2)=YJ

ng11 CalLb INLV(TiVESR)

0412 N=N4+1

0413 C

0414 Ce==== CHE(CK FUR FHNOUGH POINTS

0415 TF(N .GE. MPT) KRFTURM

ng1e C

0417 Ce==== SHUFFLF VECTORS

0418 TNVEC(3)=INMVFC (1)

0419 TNVEC (O)=INVFC(2)

0420 C

0421 Co=~w= CpFCK FUGR FMPTY THPUT RUFFFR
ngee TF(IPT .GE. 12R8) GO Tu 20
04’3 IPT=IPT+1

0424 STV RN A 1)

0425 €

N42e Ce=~= RELAD AMOTHEK RFCOKD
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n427 20 CALL RFADF(INCR,TER, TEUF)
04278 TPT=1

0429 fu 10 10

04730 Epil

FIN4 COMPILER: HP9P2060-16092 RFV. 1913 (790206)

*x  NO WARNLIMGS *x My ERRORS *x PRUGKAM = (Nne?22 CUMwn = UNbhke
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0431
0432
0433
0434
0435
0436
0437
0438
0439
0440
0441
0442
0443
0484
0445

FIN4 COMPILER:

* %

SURRNUTINE

7 Am MQON,,

STUP

9

L‘Apo 14

1981

CUMMON IVEF(256),IVECS(256),NDCo (184), TANVEN(4),NPTR,NRF(

C
Cm=== PUT FUF MaA
10 IWVEC(T)=y
DU 20 T=NpP
20 CALL INSV(

r

fmee= CLNSF VECTOR FTLF RELEASTANR

Rk UM VECTCR FTLF

i}

TR,253,4
TNVELD)

CALL LOCF(NDrB,IFK,I1,1,1,KSEF)

T=KSFC/2-2
CalLL CLUSE
PETURHN

Fah

NO WARNIMNGS *x

* (NRFC=1)
(WNCR, TER,T)

HPQ2060=16092 RFV,

My ERROKS *x

HNUSFD DTSC ARFA

1915 (79020060

PRUGKAM

152
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PAGF 0014

0406
0447
n44a48
0449
0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
N467
0468
0469
0470
0471
0472
0473
0474

Comewem

10

-

C_---

C----

FIN.  9:47 AM MGM,, 9 MAR., 198]

SURKOUTINE CHAR(IX,1Y,TTEXT,LCHAR)

COMMNN IVEF (P56), IVECS(256) ,NDCB(144), TRVEC (4) ,nPTR, NRFL

DIMENSTON TTEXT(1)
Mz 1

M=1

THVEC(1)=1Y
THVEC(2)=1Y
TNVEC(3)=32764

LEFT bYTF
TNVEC(4)=IAND(TTFXT(M),77400R)/256+1000y
CALL IMSV(TWNVEC)

TF(N .GE. LCHAPR) RFTURM

HORIZUNTAL SPACE
N=n+1
THVEC (2)=IMVEC(2)+14

RIGHT RYTE
TRVEC(A)=TAN(TTIFXT(M),377R)+1000
CALL INSV(TwmVEC)

TF(N GE. LCHAR) RFTURN

M=M4 1

HORIZUNTAL $SPACE
N=M4t 1
TNVEC(P)=INVFCr2)+14
Gu 10 10

FnD

FTNG CNMPILER: HP92060+16092 kKFV. 1913 (790206)

* %

NO WARNIMGS *x N EPRORS *x PRUCKRAM = 00114
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0475 SURROUTIME 1MSY(JINVEC)

N476 FUMMON IVEC(P56),1VECSI256) ,MDCB(144), THNVEC(A) ,NhPTR,MRFL
0477 NIMEMSTOM VEr(128),VFLS(128)

n478 DIMENSTUN JINVEC(A),I0(64)Y,LP(1N)
0479 FUUIVALEMCF (VFC,IVEC),(VEFS,1VELS)
0480 C

04R]1 Cwe=== rHFCK FGR NRDEP NF FTRST CNURLTWNATFS
n4gaz TI=0

n4R3

044 Ce=== MHFCK FOP CHARACTLR

N4R5 TFOINVFC(3) Je0, 32764) GO TN 10
0486 TFOJNVEC (1Y JLT. JNVFCC3)) 1I=2?
0487 Cem== TNSERT VFCTUR

n488 10 Ny 2¢ 1=1,2

N48G TVEC(RPTR+T)=JNVECII+IT)

0490 20 TVFC(WPTR+T+?)=JNVFC(I-1T+2)

0491 NPTR=NPTP+4

0492 TF(NPTR .LF. 253) RETURWN

0493 MPTR=0

n4g9y4 C

0495 Cem=== S{URT VECTURS AND wPRITE UM DISC
0496 CalL SORT(IC,VFC,VFCS,64,LP,10)
0497 CALL wRITF(NPCR,TEPRP,TVFLS,0,NRFC)
0498 TFCOIFR JRELU) GU TN %0

0499 WRTITF(1,1000) TER

0500 1000 FORMAT (" INSV: ARITE ERKOAR #",T3)
0501 PAUSF 30

0502 €

0503 Ce=== TLCREMENT FECORD NIIMRER

0504 30 NRFC=NRECH+!

0505 RETURHN

n506 Fign

FTN4 COMPILER: nP92060~-16092 RFVv. 1913 (790206)

*x N WARNINGS *%x MU ERRNRS #*x PRUGKBM = 00215 COMMODIN = 00c6ke
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ns507
0508
n509
0510
0511
0512
0513
0514
n515
nS16
0517
nS18
0519
0520
nsei1
0522
0523
ns24
nS525
0526
0527
nsS28
0529
0530
0531
0532
0533
0534
0535
n536
0537
ns538
n539
05490
0541
nsap

No16

99

1oo0

101

107
103

104

108
106

107
108

109

111
112

FIN, 9:u7 AmM MUN,, 9 MAP., 19Y8]

SURRNDUTINE SORT(TA,A,AS,N,PUSH,LPUSH)
NIMEMSTOM A(C1),IA(C1),AS(1)
INTEGER PUSH(1),0,001

TF (M=1) 1t2,112,9°
=1

NG 100 L=t

TalL)=!

Hz=zll+ 8

TF (N=1) 106G,109,10]
J=l PUSH=2

M=0

L1=1

ti=n

T (U1=1) 197,107,103
KeKSNRT(TA,A/LT,H1,L,U)
TF (K) 107,107,104
IF (M=J) 106,100,105
STNP o

M=My 2

PUSH(M=1)=L

PUSH (i) =l

G TN 10°

TF (M) 109,109,108
Li=PUSH(M=1)
U1=pUSH (V)

MzMap

GCu T0 192

L =1

NU 111 J=1,0
U=s(1A(J)+1)/°?
ASCLY=A(L)
ASCL+1)=A(U+1)

L=t +2

RETURI

FnD

FTN4 CNOMPILERP: HPG2060=1609¢ RFV. 1913 (790206)

%* %k

NO WARNINGS *x N{U EPRMNRS *x  PRUGKAM = 001R7
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PAGF 0017 FIN,

0543
0544
ns545
n546
0547
0548
0549
0550
0551
0552
nsS53
0554
0555
0556
0557
0558
0559
nN560
0561
nsS62
0563
nS564
nNS6S
0566
0567
0568
0569
n570
0571
0572
0573
0574
ns75
0576
ns77
0578
0579
0580
0581
n582
0583
0584

FTN4 COMPILER:

* %

Gea7 Am MUMN,,

9

MApo’

FUMCTION RSORTICA,FA,LL,UY, L, W)
TNTEGER A(1)rU1r”rTrylprQrFA(l)

o]

TF (Ui=L1=1) 10G,102,104

1on KSORT=0
101 CONTTNUE
RETURWN

1981

10°? TF (FACACLI))=Fa(aCU1))) 103,100,100

103 X=A(L1)
ACL1)=A(UL
A(U1) =X
GG TN 100

104 KSNORT=1

)

Pz(L1+U1) /2

T=b8(P)
A(PI=ACLY)
N=i1
Kzl 1

106 K=K +1

TF (K=0) 107,107,113

107 TF (FACA(K))=FA(T))

198 TF (R=K) 113,109,109

10° TF (FACA(Q)Y)=FA(T))

110 N=N=1
G TN 108
111 YzZA(K)
A(K)=ACE)
A(nR)=x
NzNw
ce 10 106
113 A(L1)=A(N)
A(R) =

10R, 106,106

110,110,111

TF ((W+6)=CL1+U1)) 116,116,115

115 lL.=t1
H=N=-1
1=+l
Gu 10 101

116 L=0+1
1=
Ui=a~1
GU 10 101
Enh

NG WARNINGS *x

HPG2060-16092 RFV.

MO ERROKS *xx

1913 (790206)

PRUGRAW

156

00230

CUMRNN

00yog



PAGF 0018 FIN, 947 Am MUN,, 9 MAR,, 19R]

0585 Fiuh$
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0001
0002
0003
0004
0005
0006
0007
000ns
0009
0010
0011
no1e
0013
0014
0015
0016
no17
0018
0019
0020
0021
0022
0023
0024
0025
0026
no27
0028
0029
0030
00731
0032
0033
0034
00%5
0036
no37
N038
0039
0040
0041
noae
0043
0044
no4as
0046
0047
0048
0049
0050
nost
0052
0053
0054
0055

0001 FTIN, g:4R AM  MON_, 9 MpAR,, 1981

FTNG, L
PRNGRPAM MERGF, %, 8¢
C
Comm== CHFCKED 18 ANUGUST 1970
DIMENSTON TOCBTY(272),1DCRUC2T2),DUCLIP8),AIM(S12)  NAMF (&),
1 O INCLO24) ,JA(U), JASCAY , TAS(U) ,TA(Y) ,NA(H)  NALCA) ,KDAT(S)
DIMENSTON Jal (4)
FGUIVALENCF (IN(l)IATN(I))I(TA(1’17A1)I(Tﬂ(é)lTAp)r(Tﬂ(S’lTAz)l
1 rIAC4),104)
FYUIVALENCF (KDAT(S),IDFLG)
DATA JAS,1A5/1,129,257,385,1,257,513,769/
PATA JAL/127,255,383,511/
DATA IDPFGT/77777R/
DATA WRUF,NAME /4, 3%(, 2HNF, PHRG, 2HEP/

r
Call KMPAK(KDAT)
NG 3 I=1.3
3 NAME (I VY=KUAT (D)
CALL UPEM(TUCBT,TEP,NAME, 0,0, KDAT(4),272)
TF (TER) 4,5
4 STNP 10
5 CaLL LOCF(TDCBT,TER,T,T,T,MRFC)Y

TH(1)=NRFC/2
MRFU=NREC/4
TF (MNKFC=4) 1000,6
() T (2)=E56
6661 CaLL PURGECIDCRU,IFR,NAMF(4),0,KDAT(4))
CALL CREATIIDCRU,LIFR,NAME(),IN,2,0,KDAT(4),2727)
TF (IER) 7.8

7 TF (KOAT(d)) 771,777,771
771 KpATr4)=0
G0 TN 6661

777 WRITF(1,9971) TER,TH(1)
9971 FORMAT ("™ FMGR:",TH,", N, BLOCKS:",16)
sSTOpP 11
8 TCY1=1
1cY2=4d
TPHI=]
GO TN Ay

c

C WFST PHAGFE PUTnT, BUMP PECURDS/PHASF
50 TPHI=1PRT %Y
C
C
c

IF TPHI GREATFK THAN Nk EQUAL TO # RECURD®
THFN DNF..

TF (TPHI=HNREC) 55,300

5% CALL CLUSECINCRID
CalLlL CLUSEC(LINCRUL)
T=T(CYe
TCcYe=iCYy
TCY1=1

c

C STARTING FNTKY AT 105
CalL OPEM(TDLCBO,TER,MAMECICY2), 0,0, KNAT(H),272)
CalL GPENCTIDCBT,TER,MAMECLICY1), 0,0, RNAT(4),272)
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0086 60 NACLY =1

0057 0 TN 108

00s8 100 NMACTY=NAL (MB'IF) 41

0059 TF (NAC1)=NRFC) 105,105,550
no6e0 108 Tat=1

0061 PO 110 1=2,1RUF

0062 MACI)=MACL=1)+TPH]

0063 IF (NACI)Y=MRECL)Y 10R,10R,1009
n064 108 TACI)=TAS(T)

0065 NAL (T=1)=iA(T) =1

nG66 GG 7O 110

0067 100 NAL(T=1)spRELD

0068 NACI)=NKFC

0069 TA(I)=~1

nNo70 110 CUNTTINYE

0071 NAL (NBHF ) =MIMNO (WAL (NRUF=1)+]IPHI ,NMRFC)
no72 €

0073 € GET FTRST RFCNARD N EACH RUFFER
0074 NG 120 I=1,iRUF

0075 TF (TACIY) 122,115

0076 115 CALL RFADFOINDCRI,IFR,INCTACI))256,L,0NA(T))
no77 120 JACLY=TAS(T)
0078 122 COMTTRUE

0079 Tu=1
0080 €

00R1 C THIS SECTIUM SCANS FUP TRITTAL NUN=F@PTY
0082 C INPU] bUFFEPR

0083 € NNTF,. "pO" LNOPING COULD of USFL, U1 IN THF TNTERLSTS
0084 € OF FFFICIFHCY.uuu..

0085 C

00R6 200 TF (TAl1) 202,201

00R7 201  LaTN=IA]

0088 LwTNF=1

0089 co TN 220

0090 202 TF (TA?2) 204,203
0091 203 L IN=TAZ

0092 lwInF=2

0093 Gy TN 224

0094 204 TF (TA3) 206,205
0095 205 LuTin=1A3

0096 LnINF=3

noo7 Gu TN 228

0098 206 TF (TA8) 100,270
0099 €

0100 C WHFN wF GET TG THIS POTWNT ALL INPUTS APE EMPTY
n1or € ALSN, RY DFFAULT UUTPUT ALSU SPILLFL,.

0102 €
0103 C THIS SECTTOM DETERMTMFS nTWNMER AMONG
0104 € RFMAINING NON-EMPTY bUFFERS

nLos 220 TF (TA?2) 274,221

nine 221 TF (INCLWIM)=IN(TAZ2)) 227,224
nin7 222 LwIN=1Ag

0108 LeTINF=2

0109 224 IF (TA3) 228,275

0110 225 TF (INCLWIN)=-IN(TA3)) P26,228
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0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
n121
n122
N123
0174
1175
0126
0127
0128
0129
01130
nN131
0132
0133
0134
0135
0136
01137
0138
0139
0149
0141
0142
0143
0144
0145
0146
0147
0148
n149
0150
0151
n152
0153
0154
0155
0156
N157
0158
0159
0160
0161
01162

0003 MEPGF 9rdR Amw  MygN,, 9 MAP,, 198]

226 LuTh=IA3
LwInF=3
22R TF (TAd4) 240,229
229 TF (TnCLWIM)=IN(TAL)) 230,240
230 I wINF=4
C
C wWE NOQW HAVE wINMER
C PUT IN NUTPUT ARKAY AND wRITE IF FuUlLL
240 T=JA(LWIMNF)
DUCIN)=ATN(I)
PG (TU+LY=AINM(T+T)
IF (TLU=1°P7) 245,247
242 rall wRITF(IDCRBUG,IFK,DO)
Tu=1
Ry TN 250
245 10=1N+2
C
€ THIS SECTIUM UPDPDATES WIMNFK IMPUHT BUFFER PUINTSFLES
C AND INPUT wnEw pLUOCK IF REQUIRED.
250 TF (JArLWINEY=JAL(LWwINF)) 270,252
252 TF (MACLWIMF)Y=NAL (LATNF))Y 256,254
254 TACLWINF)=~1
GO 1N 200
256 NaCLWIMF)SMACLWINFY+1
CALL REFADFCIDCRLI,IFR,INCTAS(LWTNF))Y 256, L ,NACLYIMF))
JACLWINF)=JAS (LWINF)
TACLWINFY=TAS(LnINF)
Ay TN 200
270 JACLWINFI=JACLWINFY?
TACLWINF)=TACLWINF) +4
Gy TN 200

c
C END OF SURT AFTFK LAST MERGF SYSLCE
300  Tf (TCY1=1) 301,301,307
301 CALL PURGECINCRI,IFR,NAMF(1),0,KDAT(4))
CALL NAMF(TLCBO, TER, NAME (4) ,MAME(1),0,KDAT(4))
co TN 310
302  CAlL PURGECINCRI,IFR,NAMF (4))
CalL CLOSE (INCRY)
10 COMTINUE

CHANGF OLDEND~FTLF FLAGS TU RFGUIRED
CALL OPEM(TDCBT,TER,NAME, 0,0, KDAT(4),272)
1000 CONMTIRUE
Call KFADF(IDCRI,IFR,IN,256,L ,NREC)
PG 1n10 T=1,256
TF (TRCI)=TDFLG) 1010,1005,1010
1005 TRCIY=TDFGY
1010 CUMTTINIE
CALL wRITF(IDCRI,IFK,IN,256,NRFC)
Cat.L CLUSEC(INCRI)
Fnbh
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FTNG CNMPILER: HP92060-16092 RFV. 1913 (790206)

*%x N WARNIMGS *x  MJ ERRDKS *x PRUGRRAM = 02566 CuMmMON = V0UNo
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0163

FIM,

FnD3

9rUf A

YV‘U"! L4

9

MAQQ 14
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PAGF 0001 FTMN,  9:49 AW MUMN., 9 MAR., 1981

0001 FIN,L

0002 PRAGRAM P{NT, 3,860

ngn3

0004 C==== PROAGPAM T(U KASTERIZ7E AMND SOKT FLOTTEDRD VECTOKS
nons ¢

00ne C WRITTEM RY pe V. FITTERMAN, DECEMBFR 1980
noo7 ¢ MUDIFIFD o JanUaPY (980

0008 C

no09 PIMENSTUM TPARM(S),IFILEC3),TLCHSM144)Y, TRRUF(7200)
0010 FUUIVALEMNCF (IPARPMCL)Y,TFTLF (1)

0011 NAaTA LUTTY/1/,LUPRT/6/

0012 C

0013 Ce==== GET FILE NAMF AND PAPAMETERS

0014 CALL RMPARCIPARM)

0015 C

0016 C==-=- OPFN VECTUP FIlE

0017 10 CALL OPEN(TDCB,1FR,IFILE,2,0,IPARM(4))
0018 TFCIFR JGE. 0) 6N Ty 20

0019 WRrTITF(LUTTY,1000) TFTLF,TER

0020 1000 FUPMAT(" UPEMIMNG ERROK: FILE=",382," [Fr=",1R)
0021 STNP

0Q2e €

0023 Ce=== PESET ERROF THRICATUR

0024 20 TOVF=9

0025 C

0026 Cee=== BASTFRTIZF AND PLM]

np27 CALL VRAS(IUVF,IDCR,IRRUF,7200,LUPRTY
no28 CALL CLUSEC(CIDCR)

0029 TFCOINVF JGF. 0)Y GO TN 30

0030 WRTTF(LUTTY,1010) TOVF

0031 1010 FORMAT("™ KRASTERIZING £PRRAR: ",15)

0032 S|TNp

0033 30 TFOIPAPMCIS) JGF. 0) GU 1N 490

0034 C

0035 Ce=we== REPLOT FTLF?

0036 WrTTF(LUTIY, 1020

0037 1020 FUPMAT(™ REPLOT? (YE UR NO) _")

0038 READCLUTTY,1030) [NVF

0039 1930 FURMAT(AZ)

0040 TFCIOVFE JEN, 2HYF) GN TU 10

0041 C

0042 Ca=== PRGF FILE

0043 40 Cal L. PURRE?IDCR,TERP,TFTLE)

0044 STOP

0045 FiD

FING COMPILER: HP92060-160092 KkFV. 1913 (790206)

%  NOJ WARNINLS %% N ERRNRS #*x% PRUGRAM = Q7513 CuMpMy = 90460y
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no04e Fruho
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0001
VRAS
LENTP
READF
FXEC
TCVOF
TDCBN
RUFF
RFS17
.U
70PE
VECT
VECT1
NODE A
MEMCK
VECT?
NEXTV
VECT?
XY
VECTS
nX
VTS56C
VECTEé
ny
VECT4
VECT7
VECT®
CHAR
SM9(Q
LARGF
TARQ
LG9O
TAR9O
FILL
CCNT
NSHF.T
HDLP
LSTB
RCK
FVWD
WHOLF
TORI
ROTLR
RUTRR
FX1
FVEN
POLL
POLL1
NEXTR
TCHAP
CGTO
Q1
o2
n3
04
n2s

0001

p DTV VDVODVDODXX X DI
VIV VDTV VDUVUDVDOVDUVULTIUVTIVDVIUVIYUVDODO DU UVIUNDDVINHIUTDONVDOV OV

000005
000001
000002
000003
0000090
000001
000002
000603
000004
000034
0000656
000072
000113
00ni24
00013y
000162
N0016ke
000207
000213
000217
000227
0002322
N0n234
npgonezas
000256
000263
N002606
000326
000331
noniap
Npe3I5Y
000357
Ny03h6
No0377
000421
0004272
000433
0004725
n0nga]
N00455
N00uk2
NG050¢6
000510
000nS14
000514
000517
000523
0005320
nons3y
000543
000553
000571
none6et1s
000617
000649

ASMb,R,L,T,C
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PAGF
047
FX?
ns
o6
N7
CHIN
CHTINZ
CHING
NORC
CHINS
ROTL
ROTR
CHINY
NQOFF
CHING
CHINR
CHINT
nuT
RUFFR
FIN
ThNPUT
oy
nvi
TBUFA
TBUF
TVFFL
RRT
RASBF
IXCon
TER
LEN
X1
X2
Y1
Y2
TDX
10Y
TYDIF
LCNT
CONWD
RTCNT
SAVEA
RFLW2
REST
RADDP
LENGT
RUF1
ne
n3
RASAD
POLPY
TEFPT
TCVFL
REL AD
TBL9O
TBLO

none

VOVOVVOVDVDVDOVIVOVIOITIVIVIVIVIUVIVTDIOVDUIT IOV TOVL I IDVDVITUVUUVDODVDUTVTUIDD VUV VUV UVUDT

No0e6eSe
000664
N0066T
000710
000714
aon7ue
npn7ss
000757
No0771
nNp0n776
Np1021
N01023
001026
001043
001047
001057
001064
0010K7
nu1100
No1103
N01113
ng1147
N0115¢0
001152
ng11%53
no1557
001560
001561
No156¢2
001563
N01564
N01565
N01566
001567
001570
001571
001572
Np1573%
001574
N01575
N0157e6
001577
001600
001601
001602
001603
001604
nNp2010
002011
002012
002013
002014
002015
N0201s
002017
002020
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PAGF 0Q03

LSLwh R 002021
COUNT P nQ20P2
TEMP R 002023
COUT R 002024
ROUTLW R 002025
ROTRW R 002026
CNWD2 R 002027
8L R 002030
FSTWD R 002023
TREFL R 00203
TO0 R 002032
TG0 R 002372

** NG ERRORS PASS#1 x*RTL ASHR 760924*x%
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PAGF 0004 #01 *x VFCTURP Tu KASTER PRNOCFSSUR

0001 ASMB, KoL eTeC

0003 00000 NAM VKAS, T

0004x*

0005% VERSION: R DATE: 750919=2 WURK FTLF: VvRORS
0006x

0007 EPKNR RFTUKRMS:

0008 TCVUF = =1 VFCTUPRP RUFFFE QVERFLUY,.

N009*

0010x* = ~3 FMGR DETECTFD AM FND=DF=FTLF,

0011+

0012x = ARNY OTHEP MEGATIVE NUMBER MEANS FufiR EPRNR CAUF.
0013»

0014

0015%

N016 FNT VkAS

0017 FXT .tNTR,READF,FXFC

0018 00000 NONQNO TCVQF NgP UVERFLUW THNICATOR

N019 00001t 0Q000NY TpCEN MQP LDATA COMTRUL RLPCK,

0020 00002 000000 RUFF MNUP VECTUP RUFFFR.

0021 00003 NYNQENY RFSL7 MGP VFCTUR RUFFFR STZF,

nor22 00004 000000 LU MUP L # 0F STATOS,.

n023 00005 000000  VRAS NQP

00”24 00006 ND16001YX JS8 JENTR

00275 00007 NPOQNOUR DEF T(LVUF

N026 00010 062002R tpA RUFF

0027 00011 073561R STA RASpF 1ST WURD RASTEP RUFFFR

0028 00012 142003R ADA RFRI7,T ADD LENGTH.

0029 00013 047632R Apd =D-1

no30 00014 n73609R STA RFLwA PUTNT TdJ LAST WURD UF RUFFER.
0031 00015 0Pob63I2R LLP =g177777 MARK TP A5 gNTTyM

0032 00016 1775A1R STR PASgF,T

0033 00017 076015P SIR TCVFL SET RASTFRrR PRUCESS AR ALT (VY
0034 00020 002400 cLA

0035 00021 073601R STA PRQST

0036 000272 0T73557P STA TVFFL TNPUT RUFFFR EDF FLAR
0037 00023 002404 CLA,INA SET RFLATIVF RECURD #» TN

0038 00024 072031P STA TrFL FIPST RECUFRD.

0039 00025 016003X J8& EYEC INITIALTZF STATANS

0040 00026 000NQ3LR NEF *+3

0041 00027 09P011R NEF D3

0042 00030 100P04R PEF 1u,1

0043 00031 017113P JSp IMPUT vnN INTTTAL T/N

0044 00032 162014P Lph TBFPT,IT SFT MAX x=VALVE

0045 00033 073562R 878 Txcun

008ox REGIN PRNOCFSSING

Noa7 00034 067602P 70PB  LDR RADDR CLFAR THF NUTPUT RASTLR RUFFFR
0048 00035 0pP633P tpA =p=132

noug9 00036 N72022P STA  COUNT 13?2 wyPRDS

0050 00037 002400 CLA

N0S1 00040 170001 STA 1,7

0052 00041 006004 TNR

0053 00042 N36022R 157 CUUNT

N0S4 00043 026040R JMP x=3

N0S5 00044 063562P luA TXCUN SET RASTFK PPSTTTUM PUTWTER TU
0056 N0NUS NY2632R ADA =D-1 THE NEXT LIME

NO0S7 00046 NT73562R STA TXCun
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PAGF 0005 a0}

0058
Nps9
N060
0061
N0k
0063
0064
0065
0066
0067
N068
0069
0070
0071
0072
no73
0074
0075
0076
0077
0078
0079
00R0
0081
noaz
00R3
0084
00RS
0086
00R7
0088
0089
0090
0091
0092
0093
0094
0095
N09é6
noQev
0098
0y99
0100
0101
nN102
0103
0104
0105
0106
01ny
0108
nio9
0110
0f111
0112
0113

00047
npnsn
00051
npnsp
npns3
00054
00058
000S6
0pns7
Ng0en
00061
00062
none63
00064
00065
00066
00067
00070
non71
00072
0p0n73
00074
00075
00n76
00077
00100
00101
00102
00103
nNp104
No105
00106
00107
00110
00111
00112
No113
no114
00115
N0116
00117
00120
00121
00122
00123
no124
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136

No35857R
Np2u21l
Ne60S6R
No2015P
002002
Ne6517P
N27103R
1627014P
022634P
002002
N2h0A4LP
017113P
026056F
042632P
ng200¢
Ne6(G72R
nNo3000
0N73587P
02h517P
162014P
033004
nNg3562R
002071
026517R
062014PR
N73565PR
002004
NT73567P
nNg2004
073566R
002004
073570R
163566R
153565R
Neh360R
f67561R
076012P
160001
NQ2003%
NZ6134P
nN2263%2P
002003
N26124R
NU6H635R
0n2h113R
Nyghp3SR
074000
0070604
047000P
00602¢
N27147R
N66632R
174000
167566F
052636R
026266R

VECT

Ver Tt

NONE A

MEMCK

VERT?

*x VFCTOR Ty

SS5A
JmP
L.DA
SZA
JmMP
JmP
LOA
Yyr
SZA

RASTER PRNCFSSOR
LOA TVEFL

4

KSS
VErT
TCVYFL

Pul L
FIN
ToFPT, I
=3 77776

JMP x+3
JSs IMNPUT
JMp vFCT

ApA
QZA
JMP
CriA
STA
JMP
LoA
CHMA
ADA
S§A
JmP
LA
STA
TiA
STA
Tiva
]TA
Twa
STA
DA
CPA
JiP
LDR
STR
LLpA
SZA
RICIS
X{YRr
[RZA
JMP
ApR
JmP
ADR
STR
CmR
ADR
S8R
JMp
LLDR
STR
LDA
CPA
JMP

’

14

4

=D=1
VECT Y

TVFFL
PULL
ToFPT, T
IMA
Txcun
KSS
POLL
T3FPT
X1

SETHP whNRKING

Yi
X2

Ye
X2l
X1r1
FILL
RASBF
RASAD
1,7
Pgs
VECT?
=u177777
RsS8
MEM(CK
=péb
NUDEA
=p6b

n

TNR
BFLwWA

ny
=s177777
n,T

x2,1
=77774
THAR

169

IMPUT

TEST FOr ENF INM

THE PRUOCESS

SUPTED VFCTLUR FIlLk Alw

TF nnT, TEST
PASTFK PRUCESS FTLF FMPY
TF NOAT, PRNCFSS THF
CLOSFEOUUT PLUTTFR
Fuh NF INPUT DATAZ

MEXT

nNFa DATA,

TMPUT DPATA

SET TVFFILL FUP VECTOR

<Fan T

THEM AGAINST TxCun

KASTER

IF FQOR FurJUnNTER

FTLF FrPTY

CNMPARE CURRENT VFCTOR AGAINST

CURRENT LTINF PUSITION

FINTER A& NEW VECTOR IMTN TnF
PASTFR BYFFER
VALUES

CHFCK FyP FORLIZUMTAL L THF

TF X1=X2

ENTER TdF LINE

NTHERPWISF, FIAD A 6 W)RD SLOT
SsUFFER

TF ZFRN, THIS TS5 A RFLEASED
RLNCK Su usSE IT
TFST FOR RUTTNM (jJF BUFFFk
IF TT IS TEST FNk LWaM

INCRFMENT THF PASTFR pUFFER
CONTIMUF SEARCH

TEST FOR END JF RUFFFK ARpA

UVERFLuUW,
MARK NEW

EXIT
PASTFR bNTTU

TEST FNR CHARACITER

Ty



PAGF 0006 &0}

0114
0115
0116
0117
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
niay
0142
0143
Nty
0145
0146
0147
0148
0149
0150
0151
n1s2
n153
0154
0155
0156
0157
0158
0159
0160
0161
0162
n163
n164
0165
0166
0167
0168
0169

00137
00t4c0
N0141
00142
001473
00144
No145S
00146
00147
00150
00151
00152
00153
00154
00155
00156
00157
no16n
Note1
00102
00163
00164
00165
00166
00167
00170
00171
00172
00173
00174
0017%
00176
00177
00200
nNo201
00202
00203
00204
00205
Ng206
00207
00210
00211
00212
00213
00214
00215
Np216
00217
00220
00721
nor22
00223
ngr24
00225
00226

0032004
143565R
Npb6012P
046637PR
170001
073571P
046640R
1635A7R
170001
003004
143570R
07357 3R
002002
Ne61h6R
002004
172012R
006004
063571R
170001
0o2014P
NgrPpldiRr
ny20t14e
N26056P
0g2021
02h171R
0032004
072572P
N46602R
170001
N6357 5R
002020
Ng26245PR
063571R
003004
N43572R
Neb6012R
002002
N2621 3R
N62635R
170001
N46643R
N0p3572R
170001
N26162R
002020
N26232R
N62od4R
170001
0466435R
N63572P
170001
003004
N73572R
Ne3H71R
NQg1000Y
NY3572R

NEXTV

VECT?3

Xy

VECTS

N X

Cmb, TNA

ADA
LDR
ApB
STA
STA
ApR
LA
STA
CHMA
ApA
]TA
QzA
JwpP
TA
STA
TR
LuA
STA
LA
ApA
STA
JinP
554
JmP
Chh
STA
ADR
STA
LDA
S54A
JiP
LA
CrA
ApA
LLDR
S/ZA
Jiip
LpA
STA
ApR
LpAa
STA
JrP
[S5A
JmP
LA
STA
AR
LDA
STA
i A
STA
LDA
ALS
ADA

14

4

’

X1,1
PASAN
=uS
1,7
DY
=D=-4
Yi,1
1,7
TiNA
Yerl
TYDIF

VErT3
PASAD, T

TLX
}’T
TgFPT
=pd
IgFPT
VECT
RSS
x4+ °
TNA
10Y
=3
1,T
TYPIF

VeEC T
TuX
TivA
oY
RASAD

VECTS
=pé6
1,7
=
Thy
1,7
NEXTV

VECT6
=D7
1,7
=2
DY
1,7
TNA
TDY
TuY

2xINX
-IDY

TLY
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*x VECTu? Tu RASTER PKNCFSSOR

X1=X2

WORPY 6=X1=X2

ALSD TpY
WURD 2=Y1

TYPIF=Y2=-Y1

TEST FNR VERTICAL

WORD S=X1=-X2

ILIME

(CNUNTFR)

TNFRFUMFNT TNPyUT RUFFFR

VECTOR

ApD SEF TF 1T T3 RFaDPY

TAKE ARS(Y?-Y1)
TAKE COMPLFMFNT

WORD S=ToY

NUADRANT INEMTTFTCATTUN

TuY=TLYX

T NEYT

WORD 1 ADDRESS TN FONTAIN
WUADRANT

NURD 1=06

WURD 3=[hY

QUAD 5
cuap 7

WORD 3=1DY

NUADRANT o

WORD d=2«[Nnx=-1DPY



PAGF
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
01e1
0182
0183
0184
N1R5
N186
0187
N1R8
0189
0190
0191
0102
0193
0194
0195
0196
0197
0198
0199
0200
0201 %
0202
0203
0204
0205
0206
0207
0208
n209
0210
0211
0212
0213
n214
0215
0216
0217
n218
n219
0220
0221
n222
0223
0224
0225

0007 #01

00227
00230
00231
00232
00233
00234
00235
00?36
00237
00240
00241
00242
00243
nor44
00245
007246
00247
N0250
No2S1
00252
00253
00254
0Q255
00256
n0”2s57
00260
no2e61
00262
00263
No264
00265

096004
170001
026162R
Nore37R
170001
04d664U3P
N63IST71R
170001
N93004
N73571R
Np3572R
091000
043571R
0262?27R
N6ek012R
N63571R
003004
043572R
npl002
0262506R
N6e2642R
170001
N26207R
NY202¢
N262H 3R
No2bld1R
170001
N26217R
N6P6l3R
170001
N262734R

*x VFCTQR

Visel

VECTA

DY

VECT4

VECT7

VECTS

PROCESS A CHARACTER

00266
00267
nNor70
00271
Npr7°
00P73
00274
00275
00276
00277
60300
00301
00302
00303
00304
0G305
00306
00307
00310
00711
00312
00313
00314
Np31S

Neb(12R
062645R
170001
00600y
163567R
170001
102570P
Ni2646PR
Ng6642R
170001
16357(4R
012647R
001100
072016R
16357yP
N12650R
001700
nop1222
072023R
006004
002020
026331PR
No2400
170001

CHAR

TU RASTER PKNCFSSUR

TR (R)=A(wNrDxr4)

STA L7

JMP NEXTVY

LDA =p5S QUADRAMT 5

STA 1,7 WORpD 1=5

AuR =p°? WORD 3=[NxX

LDA TpYX

S1A 1,7

CiA, TivA WURD d=2+IDY~=]INX
STA TDX -T0X

LpA TDY

ALS 2xTuY

ApA TDX

JMmP VTS6C

LDR RASAD (R)=A(ANKNE1T)

LDA TipX

CyiA, TNA

ADA TDY TOY=TDYX

SzZA InY=1PX=u?

JMP YeCT7

1LLOA =u3 YES, QUADRANT 3
sSTA 1,7

JmP XY

8§54 INY=IPX>0 7?

JImP VECTR NG, QUADRANT 2

lL.OA =pt YES, dJUADKANT 4
sSTA 1,7

JmP DX

LDA =p? QUADRANT 2

STA 1,7

JmpP Dy

FNTRY TINTU THE RASTER PROACESS RUFFFK
LpR PASAD

LA =DR

sSTA 1,7 WURD 1=8 CHARACTER
TR

LA Yi,1

ayA 1,7 WOPD 2= Y

LDA Ye,l

AnD =p1 LEFT URP RIGHT RYTE (j)F CHARACTLR
ApR =D3 0=LFFTY

STA 1,7 1=RILHT

LA Y2,1

AND =BTeo GET RELATIVE ADNGRESS [IMPF&
ARS

STA RELAD SAVE FOR LATFR USE
LA Y2,1 GET SI[7t AMD URIFRTATINN
AND =BE14090

ALF

RAL ,Pal

STA TEMP

TNR

854 LARGF NR SMALL 7

TP LARGF

rLe WORN &=0n SMALL

fTA 1,7
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PAGF 00Mn8 #N1 *x VFCTUR TO RASTER PxNCFSSUP

0226 N0316 046651R ADR =p=35 SET 1P yYPIFNTATINN AND COUM)
0227 00317 0o2923R LDA TEMP

0228 00320 001200 RAL

ne29 00321 042020 SSA

0230 00322 026326R TMP SMIY

0231 00323 062644P 1.bA =p7 N DEGRFE ORIFRTATION

0232 00324 170001 STA 1,1 WURY 3=7 COUMT wnRD

0233 00325 N2634¢2P JHMP TARO DFTERMINE CHAPACTFR ANQURESS
0234 00326 062652R SM9y Lph =p=5 90 DFGREF MRTENTATION

0235 00327 170001 ST7A 1,7 WORD 3==5 COUNT WQORD

0236 00330 026357F JMP TAR90 DETERMINME CHARACTFR ANKRESS
N237 00331 002404  LARGF CLA,TNA

0238 00332 170001 STA 1,7 WURD 6=1 LARRKRE

0239 00333 046651R ADR =p=-3 URIFNTATION

0240 00334 06P073R LDA TEMP

0241 00335 001200 RAL

n2a2 00336 002020 SSA

n2a3 00337 N2A3S55R JMP LGA0

0244 00340 062653P LA =ptd N DERKFES, CNuUNT=14

0245 00341 170001 aTA 1,7

0246 00342 006004 TaRg TwR CHARACTER WURD APRDRESS 1M

0247 00343 062016R LDA RELAD WUPL 4

24 00344 n0g1000 ALS TxPELAD+A(N DEG CHAR TaB)

0249 00345 042016R ADA RELAD

0250 00346 072023R STA TEMP

n251 00347 062016FR 1.0A RELAD

0252 00350 001020 ALS,ALS

0253 N03S1 N42073R ApA TEMP

n2s4 00352 042020R ADA TBLO

0285 00353 170001 STA 1,17

0256 NO354 026162R TP NpXTV

0257 N0355 062654FP LGO90 LDA =D=10 SFT LARGE COUN] 90 PEGRFES
n2s8 N0356 170001 |7A 1,7

0259 00357 0060N4 TARYD TR CHARACTER WRD ADDRESS

0260 00360 062016P LLibA PEEAD S*RFLAD+A (90 DERRFE CHARACTFK
0261 00361 N010720 ALS, ALS TARLF)

N6 00362 042016R rAA RPELAD

0263 00363 N42017R ApA TEL9n

n264 00364 170001 STA 1,7

0265 00365 NM2h162R JmP MEXTV

0266* PILACF & HORIZUONTAL LTINF IM THE NUTPUT gUFFER FQPRP THF

0267 00366 163567R FIIL LA Y1,1 CURRFNT PASTFR

0268 00367 16757uR LDR Ye,1

0269 00370 007004 CHMR, TR

0270 00371 040001 ApAa 1

N271 NQ372 002020 SSA Y2>vi1?

0272 00373 N2A377PR JMP CCNT YES

0273 00374 107570R LDR Yo.,I NU,EXCHANGF

0274 00375 177567R STR Y1,1

0275 00376 NY3Q0Y A, TNA

0276 00377 042632R CCNMNT ADA =D=1 INSUKF 1 PUTNT TS PIUTTFUL
0277 00400 072022R STA FOUNT COMPUTF FIPST RUFFFr wNRDN WHFRF
0278 00401 163567R LDA Yi,1 A PUINT NEFD TN Rp

0279 00402 096400 CLR SAVE LW NRPER 4 RITS

0280 00402 101104 RRR 4

0281 00404 043602PR ADA RaADDP ADD FTIRST wORD NF BI'FFERP FR
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PAGF
0282
0283
0284
n285
0286
n287
0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
n2og
0299
0300
0301
0302
0303
0304
0305
0306
0307
0308
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
03?25
0326
0327
0328
0329
0320
0331
0332
0333
0334
0335
01336
0337

N0Ng 50y

npags
00406
00407
nou10
00411
00412
00413
00414
nou1s
00416
noa17
N0420
0ouaz1
0opue?
nopups
00424
0oa2=
noaeek
npag7
00430
nou3t
00432
00433
no43y
0o43s
nNQu36
00437
noaygo
Noa41
0oa4?
npags
noaygu
00445
N0u46
0ouy7
N04s50
00451
00452
nousz
00454
00455
00456
004s7
00460
0Qoue1
00462
00463
noued
N0u6s
00leb
00467
00470
00471
0pu7?
00473
0oa74

N72073P
062400

100104

032021P
072421F
N1272655R
000000

002003

Ne6L4U1R
0426506P
N73576R
162023P
000000

N32657R
100041

N36022R
N26435P
037576R
NeH43 LR
N26433R
100041

N26426R
176023P
D26162R
037576R
026422P
176023R
036023R
N62022R
002003

026162R
Ny266(0P
002020

026455R
NprP003

N2h485R
162(G23P
0666506P
0717576P
N2R4Y22R
072022P
No?632R
172023F
036023R
N26441R
npoouog

N73577R
062013R
002004

164000

nps5121

005121

Nu4T7602P
07607 3R
160000

n12655Rk

NSHFT
HuLpP

LSThH

RCK

Fyip

WHOLF

TUR]

STA
CLA
PRI
TUR
3TA
Aj§D
P
SZ4,
JwP
ApA
STA
LoA
NQP
TuR
LSL
187
JMP
187
ImP
JMP
Ish
JiP
STR
Jrp
187
JMP
QTR
187
LDA
SZA,
JiP
ADA
354
JrP
S/a,
JHP
Lowa
L DR
]IR
Jrp
STA
LuA
STA
157
TMP
rinp

FST&D
GF 1T

4

Lstwh

ASHFT

=17

RSS
FvuWwp
=u=-16
RTCiHT
FSTWDl T

SHIFI
=p100000

1

COVUNT
RCK
RTCHKHT
*+7
157w

1

d -]
FSTuD, T
MEXTVY
BRTCNT
HLLP
FsTuh,T
FSTuh
COUNT
RSS
MEXTV
=016

WHOLF
Rs<
WHNLF
FSTuD, T
=D=16
RTCKT
HULP
Cathiy

=B177777

FsTwD
FVWD

PLACF Y TN

STA SAVER
LDA PNLPT

INA
LDy

Or1

nR3,8RS
bBR3,BRS

ADB

B ADDK

STt TEMP
LDA Url

AMD

=R17
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*x VECTYUR TU RASTER PRNCFSSUR

TNTTTAL WQORD
BIT PASTTION OF 1ST UFFSET
TO THAY RIT
SAVE SHIFT CNDF

SAVE FTIRST wnNrRN WORD BTT CNUNI

UFFSET
SET THF RIT

THCRFMENT TOTAIL CUNT
TF LAST RIT, SHIF1 OUT
RITS

UMUSED

SAVE THE LAST WORD AMDL RF [URM
FOUP NEXT vFCTUR TF AMY
TEST FOR LAST RLT TN w«0OrD
1F S0 SAVE WyURD
TEST FNK 16 RITS LEFT

AR IF CUMPLETED

TF LESS THAN 16 RITS N HEAMD
LUNPS

SFT UP FQOP LLAST uwDkD

FLACE alL BTTS PN

THE OUTPUT RUFFFk

SAVE A

GFT Y

wWNRD ADDRF3R



PAGF 0010 #01 xx VFCTORP Tu RASTER PRNCESSUR

N33 00475 002003 S7ZArRSS TFST FUR NO (UFFStET

0339 00476 026514R JMP EVEM

N340 NQ477 070001 STA 1 BTT POSTTIOM TN wngrDd

0341 00500 032025R I0RrR ROTLw NFFSFT TN SIGN

N3z 00501 072506R STA rRMNTLY

0343 00502 07400¢ STe 0

n3a44 00503 N32026R 1NK RN Py RESTNRF SHIFT

0345 00504 072510R STA KNTRy

n3ae 00505 16”023F LNDA TFmP, I

0347 00506 0000N0U  RETLR NQP SHIFT TU STGHM

n348 00507 032657R INR =R100000 EMTER BTIT

0349 00510 00000G PRUTRR NyP KFSTURE

0350 00511 172023R FX1 STA TFmP,T

N351 00512 063577P LDA SAVFA

N352 00513 126462R JMP [0pT,7

0353 00514 162023R FVFN DA TEMP,]

0354 00515 032657R TOR =p100000

N355 00516 026511R JmP Fx1

0356%*

0357x PULL THE RASTER RUFFFR FNKR pTT8

0358«

0359 00517 002400 PullL CLA SFT RASTER RUFFFR [MACTIVF FiLAe
0360 00520 072015R STA TCVFL AS TwACT[VE

nN361 00821 Ne3ISELR LDA RASDBF

0362 00522 072013P STA PULPTY TRNTTIALLZE POLL POTWTER Tu TOF UF
0363 00523 162013FP PUl L1 LA PULPT,T plUFFEP

N364 00524 052632R CPA =p177777 pNTTOM OF PRPUCESS BUFFEPY
N365 00525 027067P JmP NuT

0366 00526 002002 QZA TF5T FUR CUMFLETEN S1X WUPp gluCk
0367 00527 026534R JIMP TCHLR

0368 00530 0660G13P NEXTP L DR PULPT IF Su, CHFCK THF NEXT i3l UCK
0369 00531 046635k ApR =DA

N370 00532 076(013P STR POI PT

N371 00533 0265730 JMP POLL

0372 00534 052645R T(CHAR CpA =R CHARACTLPR 7

0373 00535 026742P JmP CrTr YES

0374 00536 N16462F JSR T(R] PLACF THF F[RST RIT Ti
0375 00537 062013R LDA PQULPT THF NUTPUT BUFFEPR
0376 00540 002004 TiA fAY=A(Y VALUF)

0377 00541 1ub013R LDR PUtPT,T

N378 00842 0u47560PR ADR RBRT N Ty THE APPRUPRTATE
0379 00543 124001 CGTU  JwP 1,7 QUAUPAN]

0320 00544 NpAKS553R JMP Q1

0381 00545 026571R JMP QR

N3R2 N(0S46 026613P JMP N3

N383 00547 N26617R JMP 0y

03R4 NOSS50N 0¢c6667R JuP 05

0385 00551 0g¢6710R JmP Qb

0386 00552 026714R JupP N7

N387 NQ553 066032R N] I DR =b=1 SET PRNCESS RUFFFR
N3R8 00554 N76015P STR T(CVFL FLAG AS ACTIVE

N3R89 00555 06A013R LDR PULFT

0390 00556 N460U3R AR =P (POLPTYI+?

0391 00557 160001 LDA 1,7

0392 NQSe0d N42632R ADA =D=1 PECKFMFiNT COUNT

0393 00561 170001 *TA 1,1
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PAGF
n39y
0395
N39¢
0397
039¢f
0399
0400
n4gng
0402
0403
o404
0405
0406
0407
n4gng
ngong
0410
0411
ng12
ng13
0414
0415
0d1e6
n417
0418
0419
0420
0421
0422
0423
n424
n42s
0426
0427
0428
0429
0430
0431
0432
0433
Ng3y
Nyg3s5
0436
0437
0438
n439
0440
nguaq
0442
0443
0444
0445
N4le
nygav
0448
04ua9

0011 #01

00562
00563
n0Se6l
00568
00566
00567
00570
N0571
00s72
00573
00574
00575
00576
00577
00600
00601
00602
00603
00604
00605
00606
00607
00610
00611
00612
00613
00614
00615
00616
00617
00620
00621
00622
00623
00624
00625
00626
00627
00630
nNp631
00632
00633
00634
00635
00636
00637
00640
00641
00642
00643
00644
N064S
00646
00647
00650
0651

0pP003
N26567R
0GP021
N26530R
0u2406
17201 3P
0e653(P
NP6l 3R
164000
006020
0266&59
N76423R
002004
164000
N0S00C
N46023R
N76073R
np2004
164000
005000
Nu7004
04AQ23P
NgP66A1R
174000
Du2661R
164000
nu66e32R
174000
Negb6553PR
1640040
046632P
1740600
0426435P
164000
nNo6oA1
N2665¢2R
N16462R
N42643R
164000
005000
D4P6hA1R
144000
1740600
042632k
160000
N4h63cR
006003
N26553R
178009
042632F
N26617R
002004
1640600
0pR000
N42632R
Nce66UR

n3

04

>
™

**x VECTUR

A

T weSTEPR
S/ZA,RSES
JmP x4 d
SSA,PSS
JHP M XTPR
CLA

STA POLPT
JMP NEXTP
ADA =D7?
LUR 0,[
SSR

JMP 028
SR TgEMP
THNA

LpRrR 0,7
RLS

AR TEME
STR Tgwmp
TNA

LpR 0,7
RS

CHPR, TR
ADR TgMp
ADA =p=2
STR 0,7
ADA =D=¢
bR 0,1
AR =p=-1
STR 0,7
JMmP 0]
LDR 0,7
ApR =p-1
STR 0,7
ADA =02
LOR 0,7
SSR,FSS
JMP 047
JSR TyUrRI
ADMA =D?
LR 0,7
RLS

DA =p=~¢
ADR 0,7
STB 0,7
ADDA =p-1
LR 0,7
ADR =D=1
]/R,RSS
JmP N1
sTR 0,7
Lpp =p-1
JMP Q4
TivA

DR ¢, T
RS

ADA =D~}
JumP Fx2

PRKOCFSSUR
TF mMNT DONF, 6N
FLSE MARKK BAS (NMPLFTF
T
12
v MEXYT EMTRY IM PRNCFSS RUFFFK
TEST THL OFVTATINN FINNCTTON
(PUILLPT)+3%
RECOMPUTF DEVIATTIOM
(A+3)+2%(A+4)=2%x (L +5)

(A)=(POLPTI+?

Y VALUF ADDRFSS (PNLPT)+1
DECRFMENT Y

(AY=(POLPTIH
DFCPEMENT ¥ VALUE

(POLPT)+3
TFST THF DEVIATTUN FUMCTION

TF LFSS THAN ZFKN COMPUTF MpW
DFVTATION AFTFK PLACIMG ©T1

((POLPTI+3I=((PULPT)I+37+¢
ex ((PNLPTI+S)

DECRFMFNT CUUNT

IF MOT ZERU CHECK LFVTATION
AGAIN
SET WURp PNINTFR TO Y VALUF

COMPUTE WNFW DFEVTATION
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0450
0451
0452
0453
0454
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
04RO
0481
04R2
04R3
0484
0485
0486
04R7
0488
04R9
0490
0491
0492
0493
0494
0495
0496
0497
0498
0499
0500
0501
0502
0503
0504
01505

No12 #01

00652
00653
00654
00655
00656
00657
00660
00661
N0662
N0k63
no66d
00h65
00666
00667
00670
N0671
00672
No673
no674
00675
00676
00677
00700
00701
00702
00703
00704
00705
00706
00707
00710
no711
no712
00713
0p714
00715
00716
00717
00720
np721
00722
00723
no724
00725
00726
00727
nN0730
No731
00732
00733
Np7s4
00735
No736
00737
00740
00741

0p2004
164000
00S00¢
007004
N76023R
002004
164000
005000
04A023R
0L2661P
1440090
174000
N26553R
042643R
164000
006020
N26645R
002004
164000
005000
076023P
002004
164000
005000
007004
046023R
N42661R
144000
174000
042661R
164000
006004
174000
02A553R
164000
N06004
174000
NY2643R
164000
np6071
N2heS2R
N16462R
n42643P
164000
005000
042661°
144000
1740600
0426320
164000
Ny6e32R
Np6003
N26SS 3R
174000
042632R
026714P

nG7

FXe

ng

06

Ry

*x VFLTUR Tu wASTER PRACFSSUR

Tih CNmPUTE NFw DFVTATINN

LpR 0,1

RLS

CMP, THR (POLPTI+3)=((PPLPII+3)+2( (PULPET)+D)
STR TEMP

THA =?x((PULPT)+4)

LR 0,7

ALS

ADR Tgwmp

AGA =D=¢

AR 0, T

STR 0,1

JMP N

ADA =(D2

LpRr 0,1 ((POLPTYI+Z)=((POLPIY+R) 4 (PULKFTI+4)
sgm

JpP ngs =2((POLPT)+5)

Tigh

LR 0,7

RLS

STR TEMP

TNA

Tur 0,1

niLs

CR, TNR

ADR TgEMP

ApR =D=2

ApR 0,7

syfR 0,7

ApA =p=2 PULPT+1

LR 0, T

TR INCREMENT COUNT

STR N, 7

JiP N}

LpR N, T

TR

STR 0,7

ADA =p? (POLPTY+3

LR 0,7

SSR,R8S

JmP Q47

JSPR Tyry

Appp
I_.DP
RLS
ApA
ApR
STR
ADA
I DR
ApDR
SZPR
TP
STR
ADA
IMP

1"
<
N

(PUOLPT)+5

>
-
-l

<
o

((PULPTI+3)=((PULPTI+3)+2%x((PULFT)+5)

((POLPT)+?)

DA Y
—

-

(PUIPT)+1

NOs M Se © s =
'
—

-
DN D2DOTH>H DO
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PAGF
NS0e6x
ns07
0508
0509
0510
0511
0512
0513
0514
0515
0516
n517
0518
nS19
0520
ns21
0522
0523
0524
0525
0526
0527
ns528
0529
N530
0531
ns53e
0533
0534
0525
05%6
0537
0538
0539
054¢
0541
nsap
0543
0S44
0545
0546
nsa7
ns48
0549
nS5590
0551
nss2

nSS3
0554
n55S
nsSse

0557
n558
0559

0013 #01

CHARACTER PRNACFSSUR PylITTF

no742
00743
00744
00745
NQ746
00747
00750
00751
00752
00753
00754
00755
00756
00757
00760
No761
00762
00763
00764
00765
00766
00767
00770
00771
00772
00773
00774
00775
N0776
00777
01000
N1001
01002
01003
01004
01008
01006
nieo7
01010
N1011
01012
01013
ninta
01015
01016
01017
01020
01021
01022
01023
01024
01028
01026
01027
N1030

No2013R
042642R
164000
076024R
002004
164000
162024R
np6o02
N26785R
012662R
026757P
N12063R
001727
N72024P
N66013P
046637P
160001
002003%
026776R
Nehob4P
077574R
066024R
nGS727
161041
N01100
N37574R
026771R
072024R
062013R
062004
164000
005121
005121
Nu7602R
076023R
160000
N12685F
no2003
027043P
n70G01
032025%
073021P
N74000
032026PR
073023R
108200
10207”3R
000000
032024R
000000
104400
102023R
No?Q13R
042643R
tell00Q

Crln

CrHTN3

CHInO

NURC

CHTINS

RUTL

ROTR

CHTNY

LuA
ApA
LLUR
STrR
TiNA
DR
I DA
SZP
JnmP
AnD
JmP
AnD
ALF
ST2
LDP
ADR
I DA
SZA
RIS
LDR
STR
l.LDR
RLF
L SR
ARS
157
JmP
STA
LDA
TiA
l pR
RKkS
kS
ApR
STHR
LpA
AyD
SZA
JMP
STA
TOP
STA
STR
TQP
STA
NLD

NP
TOR
NyP
nsT

LDA
ADA
LOR

’

14

’

14

PLPT
=D3
0,71
couy

0,1
CoNT,l

CHTn3
=B17740¢0
CHTNY
=B377
Al F
couT
POLPT
=Pps
1,1
rRSS
CHINS
=pD=&
| CNT
cony
RLF

1

LCNT
PORC
cuul
POLPT

0,7
ARe
fRs
RANDR
TEMP
0,1
=817
RSS
MONFF
1
RUTLW
PuUTL
n
ROTkW
RPOTK
TeMP, 1

OFF
cuuT

UFF
TEMP, I

PULPT
=p°
0,7

*x VFLTUR Ty KASTER PrRNCFSSUR

GFT CHARACTFR ADDRESS

SAVF TT
LEFT UP RIGHT RYTE
MASK NFF PIGHT RYTE

MASK UFF LFFT
AND PDSTTTON

PYTE
AT STGM

TEST FNk LARGE UR SpfLlL
TE LARGE DPURLF CHAKACTER

SFT DNURLFR LOUNT

PUIBLE CHAPRACTFR

PETEPMINE LEFT MOST PIT PUSITING
NETEPMTNF RELATIVE whKD

SAVF THF LEFT aNKP ADDRFS8S
COMPUTE UFFSET
IF NU UFFSET ND{y SPECIAL

SAVE AT R

LEFT SHIFT TN S1CH IMSTRUCTINR

RP1GHT SHTFT RESTNRF TNSTRUCTTUM

SET

SET

ADJUST COuMT
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PAGF
0560
0561
0562
0563
n564
0565
nN566
0567
0568
0569
0570
n571
n57e
0573
0574
0575
0576
0577
0578
0579
058¢0
n581
NS5R2
NSR3
0584
05895
0586
n587
NS5RKY
0589
0590
0591
05972
n593
n594
n5as
0596%
ns5e7
n598
0599
0600
ne01
06ene
0603
0604%
0605
0606
neonv
0608%*
0609
Nn610
0611
Npte
0613
N614x
N615

No14 801

01031 006070 Ssk
01037 ND27035P TP
01033 N46632P ADR
01034 027036R JuP
01035 N06004 TR
01036 174000 STR
01037 006002 7R
01040 027047R JmP
01041 176013R ST
01042 N2AS53QR JMP
01043 162023R NQOFF 1D
01044 032024R TUR
01045 172023P STA
01046 027026R JMp
01047 042642P CHTNG ADA
01050 104000 LuR
01051 006003 SZP
01052 Ng7QS7® Jwp
01053 042651R ApA
01054 168000 LDR
01NSS 004010 SLR
01056 N27064R JMP
01057 Np2u13R CHINA LDA
01060 042642R ADA
01061 164000 LDR
01062 006004 TNR
01063 174000 S1R
D106l N6632F CHTINT LDR
Ni1nesS 076015R STR
01066 026530F JmP

SEND DATA TG THE STATOS

01067 062665R NUT LDA
01070 132004P TUP
01071 D73S75P STA
01072 063602R LuA
01073 073100P STA
01074 N16003X JSR
01075 NQ1102R NEF
01076 0(32010R NEF
01077 001575R NEF
N1100 N0110QR RUYFFR DEF
01101 001603R NEF
01102 N02603%4R JMP
CLNSF NuT THF PLNTTER

01103 062666R FINM LDA
01104 132004R TuURr
01105 073I575R STA
01106 016003X JSR
01107 001112R NEF
01110 002011R NEF
01111 NO1575R NEF
01112 126005PR JmP
01113 000000 T{HPUT NQUP

o}

14

*%x VFCTOP Ty kKASTER PRAOACFSSUR

*43
Si=-1
*+2
0,7 SAVE ®NFw COUNT
CriTib
PPOLPT,1
MEXTR
TEMP, |
coly
TEVP, I
CHTNT
=D3
0,7
PSS
CHINR
=D=-3
0,7

MARK AS COMPLFIFD

LARGE LR SMALL

LARGF, IMCPEMENT CHARACITFR
AnLY OM FVF CNUMTS

rHTn?
POLPT
=03
0,7

INCRFAFNT CHARACTE®R PDPRFSS

n, T
=p=1
TCVFL
MEXTP

SET PRMPCFSS RUFFFr aS ACTIVE

SET RIMARY(PLOT) 8IT.
MERGF LU #.

feET I CANTROL wWOKRD,
GET RUFFER APDRESS.
SET T EXeC CALL .,

=100
Lurl

ruMwh
BaADpPR
RUFFP

ExEC
*+5
ne
COMpD
+*
LENGT
74Pg

FXEC CALL
TU P1LOY
NN STATEGS.

SET SLFW KFQUEST.
MERGF 1 U #.
SET CUOMTRUL

=b 1000
Lu,l
COnNwD WURD
FXFL
*+3

h3
CONuD
VRAS, 1

EXFC CALL TO
SLFp UN STRTDS.

LMPUT 256 w0RPS FRUM THF PISC
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PAGF
No16
net7
nN618
nNe19
06720
0621
ne2ze
0623
N6PUx*
0625
N626
0627
0628
0629
06730
631
0632
0633
0634
0635
0636
0637
Ne38x
0639
06490
0od1
Neold2*
ne43
neuq
0645
N6ld6
ned7
0648
0649
0650
0651
nes2
N6S3
0654
0655
nN6s56
nes7
0658
0659
N660
Nehl
0662
0663
0664
0665
0666
0667
0668
0669
0670
nNe71

0015 #01

01114
01118
01116
N1117
01120
01121
h1122
01123

01124
n112%
01126
01127
01130
01131
01132
01133

01134
N113%5
01136
01137

01140
01141
01142

01143
01144
01145
01146
01147
01150
01151

01152
01153
N1557
01560
01561
01562
N1%563
01564
01565
01566
01567
01570
01571
n1s72
01573
01574
01575
01576
01577
N1600
01601

Ne2152P
Nob666TR
N76022R
Nob634R
174000

002004

0360°2%
Neg7120R

016002X
NO1134R
100001P
NO1563R
N01153R
nO2030P
No1564R
002031P

N6?651R
No7564R
N060620

N271%0R

063563P
N02020
N2715¢R

N36021R
Ne31S2R
N72014R
127113R
Ne2e3c2P
172000R
126005R

NG1153R
000000
000000
00n543R
000000
Q0000
000000
000000
0000090
000000
NOO0NG
0p0000
npogooo
noeong
00n00G
nOonooy
nanogne
nN00000
0p0o00
0Q000no0
000000

ny
Ny

TBUFA
TolIF
TVFFL
RRT
RaSKF
TXCun
TER
LEN
X1

Xe

Yi

Ye
TLX
Ty
TYDIF
LCMT
CyUM@h
BTCiT
SAVEA
RELwWA
RUST

Lpa
LOR
STR
LDK
ST8
Ty A
187
JMP

JSR
PEF
NEF
PEF
DEF
PDEF
NEF
NEF

LDa
LuR
Q5R

TBUFA
=D~260
cyunT

=is77776

0,‘[

CoURT
* -3

READF
*+7
TLCBN, T
TEPR
Tg!F
Tl

LEM
TRFL

=p=-3
I EM

JMP o Nyt

LOA
854

TER

157
LA
STA
JMP
lL.pA
STA
.TMP

NEF
R5S
RSS
NEF
RSS
RSS
RSS
R3S
RSS
Ass
RSS
R3S
RSS
R3S
R3S
R3S
R3S
RSS
RSS
RSS
NQP

TRFL
IBUFA
TBRFPT
TNPUT, T
=D=1
TCVUF,T
VRAS, 1

*+ 1
260
1
CGTO
1

[ Y N A | i | g Oy
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*x VECTQOR T(O RASTER PRPCFSSUR

PUT EMNKRTS IM THF INPUT Flltk

CALL FMAR TN
KEAR A RECURU.

SET EUF FRRUP CUME.
CHFCK FUR FAN=NF=FTLF .

EOF.

SET FMGR EPRNKk CNDF.
FRRUR?
YF3.

RUMP RFCORD #,
TRTTTAl 178 INPUT BUFFER PUTKTLR

SAVE ERROR CNULF.

THPUT BUFFFR

TsUF ENF FILAG

CUMPHNTFD 6N Tu bPaANCH ApNRESS
RASTFR BUFFER FIPST W{RD
F1IRST PASTFR PNOSTTTUNM

FRRUR CUDNE FPUM FiGK.

FOF INDICATUR FRNM rMGP,

CONTROL wnRD.

LAST WyURD (UF RUFFFkKk AREA.



PAGE 0016 #01 *x VECTURP Tu wASTER PRNCFSSUP
0672 01602 001604P BANLR DEF RUF]

0673 01603 000204 L ENLT DEC 132 BUFFEP LENGTH.
0674 01604 000000 RyFy1 RSS 1342 BUFFEP
0675 02010 030002 D2 NEC KFGWUEST wRPITE IM FXF(C.

CONTRNL RFQUEST IM FXFC.

PROCESS BUFFFR EMTRY PNIMIER
PULL POINTFR IN PROCFSS RUFFFK

THPUT RUFFFR PNINTFR

PASTFR PROCLSS FILF FMPTY FLAG

ne76 02011 000005 N3 DEC
0677 02012 000000 PRASAD RgS
0678 02013 000000 PULPT R3S
0679 02014 000000 TpFPT RSS
0680 02015 no0UNO TCVFL BSS

—h A NN

N6R1 02016 NYOONYG  RELAD RSS CHARACTER RELATIVE ADPDFRESS
N6R2 N2017 0(2372R TiEI 90 DEF T9nN AUNRFSS NF 9N NDERRFE CHAR TaRLF
N6R3 02020 002032P Tl 0 DNEF TO ADDRFSS NOF 0 DeEGwrFE LHAR TARLF
0684 02021 100000 LSLwD NCT 100040

06RS 02022 nGOONO COUNT RSS 1 FItL bTTS TUTAlL COUNT

N6Re 02023 NOO000 TEMP 5SS |

0687 02024 000000 Cul!'T RSS 1 NUTPYUT CHARACTFR

N6R8 02025 14601006 RuTLW DOCT 10010y CHARALCTFR RNOTATFS FrR UFFSLT
N6R9 02026 101100 RULTRW NCT 101100

Ne%0 02027 090102 CuWD2 NCT 107 CONTRU). WQOPP FNr DISH RIMAPY RFADP
N6l 02030 nyngog  TEL NEC PS6

0ed2 020273 FSTun FQH TeMp

0693 02031 NEOOCY  TRFL  NUP

0694 02032 N70160 Ty NCT 070160 a0 DFGREF TARLF
0695 02033 14210 NCT 104210

0696 02034 0GH210 NCT NQu210

0697 02035 064370 NCT 064370

0698 02036 124219 NCT 124210

0699 02037 124210 NCT 124210

nN700 02040 070210 NCT 070210

0701 02041 170160 NCT 170160 "

0702 02042 104210 NCT toa2to

0703 02043 104200 NCT 104200

0704 020448 170200 NCT 1702090

0705 02045 104200 NCT 104200

0706 02046 104210 NCT 104210

0707 02047 170160 NCT 1701690

0708 02050 170374 NCT 170370 DF

0709 02051 1yl200 NCT 104200

0710 02052 1yl200 NCT 104200

0711 02053 134360 NCT 104360

0712 02054 164200 NCT 104200

0713 020685 104200 NCT 104200

0714 020586 170370 ncY 170370

0715 02057 174160 NCT 174160 FG

716 02060 100210 NCT 100210

0717 02061 10020¢ NncY 100200

n718 02062 1702790 NCT 170270

0719 02063 14uN210 NCT 1002190

0720 02064 100210 necy 190210

0721 02065 100160 ncY 1001690

0722 02066 1043790 OCT 1043790 HT

0723 02067 104049 OCT 104040

0724 02070 1G404Q NCT 104040

N725 02071 1704040 NCT 174040

0726 02072 14340640 NCT 104040

0727 02073 104040 NCT 1048040
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PAGF 0017 #01 *x VFCTUR Tu RASTEP PRNCFSSUR

0728 N2074 104370 OCT 1045790
0729 02075 044210 NCT 004210 JK
0730 02076 N0H2PU ncT 004220
0731 02077 004240 ngT Nouay
0732 02100 00430¢ nCT 004300
N733 02101 108240 NCT 1042490
0734 02102 10422C NCYT 104220
0735 02103 07021¢ nCT 070210
0736 02104 100216 ncT 100210 LM
0737 02105 100330 NCT 100339
0738 02106 1060250 nCT 160250
0739 02107 100210 ncT 100210
N740 02110 100210 nCT 100210
0741 02111 100210 ACT 100210
0782 02112 17821y NCT 174210
0743 02113 104160 ncT 104160 MO
0744 N2118 1448210 ONCT 144210
n74s 02118 124210 NCT 124210
0706 02116 118210 NCT 114210
0747 02117 100210 ncT 104210
n748 02120 104210 nCT 104210
0749 02121 104160 OCT 104160
0750 02122 170160 NnCT 1701640 PQ
0751 02123 104210 ACT 104210
0752 02124 104210 ncT 1048210
0753 02125 170210 nCT 170210
0754 02126 1430250 NCT 19025v
0755 02127 100220 ACT 100220
0756 02130 100150 ACT 100150
0757 02131 170140 NCT 170160 KS
0758 02132 104210 nCcT 104210
0759 02132 104200 NCT 104200
0760 02134 170160 NCT 170160
0761 02135 120010 NcT 120010
0762 02136 110210 ncT 110210
0763 02137 108160 nCT 104160
0764 02140 174210 nCT 174210 T
0765 02141 020210 ncY 020210
0766 02142 020210 ncY 020210
0767 021437 020210 ncTY 020210
0768 02144 020210 ncT 020210
0769 02145 020210 NCT 020210
0770 02146 020160 ACT 020160
0771 02147 104210 NCT 104210 ym
0772 02150 108210 nCT 104210
0773 02151 100210 NCT 104210
0774 02152 050250 ncT 050250
0775 02153 050250 ncT 050250
0776 02154 050250 NCT 050250
0777 02155 020210 nCT 020210
0778 02156 104210 ACT 1042190 XY
0779 02157 104210 ncT 104210
0780 02160 050120 ncT 050120
07R1 02161 N20040 NCT 020040
0782 02162 05004y NCT 050040
0783 02163 104040 nCT 104040
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PAGE 0018 #01 *x VECTUR TU wASTER PRNCFSSUR

0784 02164 1000640 aCcT 104040

0N785 02165 174000 NCT 174000 Z¢sSQUARF
0786 02166 004370 aCcT 4370

07R7 02167 N10210 ncT 10210

nN788 02170 174210 ACT 174210

0789 02171 040210 ncyY 40210

0790 N2172 100370 ncT 100370

0791 02173 174000 NCYT 17400v

0792 02174 ny0r000 neT o DTAMUND, CTRCLF
0793 0217S nz2016¢C NeT 20160

n794 N2176 070210 NCT 70210

0795 02177 174210 NCY 174219

0796 02200 070210 NCcT 70210

nN797 02201 020160 NCT Pyted

0798 02202 000Q0G ncYy n

0799 02203 0p000Q acT o SOLIP SuVARE,SNLTD CTRCLF
0800 02204 174160 ACT 174160

0801 02205 174370 NCY 1743790

0802 02206 17437¢ NCT 174370

0803 02207 174370 NCT 174370

080G 02210 174160 NCT 174160

ngns 02211 000000 ncrT o

0806 02212 0(G0080 NCT 00040 RLANK, =
n8o7 02213 000040 NCT 000040

0808 02214 000080 ncy 000040

0809 02215 000000 ncTY o

0810 02216 000000 aLT 0

N1t 02217 00004y NCT NOOGLY

ng1e 02220 000040 acT oQ004a0

N813 02221 N4%0120 ncT 050120 "
nNg14d 02222 050120 NCT 0501290

nNg1s5 02223 0uN330 NCT N00N33y

0816 N2224 030000 ncT 000000

0817 02225 N00330 nCcT 00033290

N818 02226 000120 OCcT 000120

0819 02227 000120 NCT 000120

0820 02230 020310 ncTY 020319 %
0821 02231 07431¢ neT 0743140

0822 02232 120070 ncT 120020

0823 0223% 070G4y ncT 070049

ng24 02234 024100 ncy 024100

N825 N2235 1702%¢ NCT 170230

0826 02236 020230 NCT 020230

0827 02237 n20140 ncT 020140 &’
0828 02240 n5014G NCY 0501490

NB829 N2241 050140 ngY 0501490

0830 02242 060000 NCT 0NNy

N831 02243 124000 NCY 124900

0832 02744 110000 neY 110000

0833 02245 064000 NCT Nod(0ng

0834 02246 010100 NCT 010100 @)
0835 02247 n2004¢ NCTY 020040

0836 02250 N4N0020 NCT 040020

0837 02251 040020 NCT 240024

0838 02252 0400720 NCT 040029

0839 02253 N2n0H0 neT N20Qag
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PAGF 0019 #01 *x VFCTUP Ty RASTeR PROCFSSUR

0840 02254 010100 neyY 010100

0841 Ng255 000000 NCT npdyYno *+
08U2 02256 12494y ACT 120040

nga3 02257 070049 NngT N70049

0ngayq 02260 17437¢ NCcT 174370

ngus 02261 070040 ncT 0700649

0846 027262 1240490 NCT 124v480

0847 02263 000000 ncTY NonGog

ngug 022648 000000 ncyY ~20n0090 /-
0849 02265 000000 NCY ngoong

N8R0 02266 NOOGNO neT agou0ng

N85} 02267 Nynhl60 ACT 000160

0852 02270 0350000 ncT 030000

0853 02271 020000 NCcT N20000

0854 02272 040000 NCT 040000

0855 02273 N000NQ acT 0000090 ./
0856 02274 000010 necT 0Q001tY

N8S7 02275 000020 NCT N0NGRY

0858 02276 00004y ncT Nooydo

N8s9 02277 000100 NCT 000100

0860 N2200 0002090 ACT 000200

0861 02301 020000 ncT 20000

08A2 02302 N30040 ngT 030040 01
0863 02303 0pb14¢ NLT 044109

0864 02304 Nn44040 NCT 044049

0865 02305 044040 NCT 0440490

0866 02306 n4a4d0UQ NCT 044949

0867 02307 n44040 NCT 04a)4y

0868 02210 030160 NCT 030i60

0869 02311 070160 ACT 70160 23
n870 023127 144210 NCT 1ud210

0871 02313 N04y10 NCT 0QU010

0872 02314 n70060 NCT 070460

0873 02315 100010 ncT 100010

0874 02216 100210 neT 100210

0875 02317 174160 NCT 178160

0876 02320 010370 ncT 10370 45
0877 02321 N30200 NCT 3¢2u0

N878 02322 050200 NnCT 50200

0879 02323 110360 NCT 110360

08RQ 02724 174010 NCT 174010

08R1 02325 01nQ19 NcT 010010

N8R2 02326 010360 neT 010360

0883 02327 02037y ncy 0203790 67
0884 02330 040010 NCT N40010

N8RS 02331 100020 NCT 100020

n8Re 02332 170040 NCT 170049

08R7 02333 164100 NCT 104109

08R8 02334 104200 NCT 104200

N8R9 02335 Nn702090 NCT 070200

0890 02336 070160 NCT 070160 89
0891 02337 104210 NCT 104210

0892 02340 104210 NnCcT tod210

0893 02341 nN7017¢ NnCT 0670170

nN89Y4 N2342 104010 NCT 104010

0895 02343 104020 NCT 104020
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PAGF
0896
0897
0898
0899
0900
0901
0902
n903
0904
0905
0906
0907
0908
0909
0910
0911
0912
0913
0914
0915
0916
0917
01918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929
0930
n931
01932
0933
0934
0935
0936
0937
0938
0939
0940
0941
0942
ngus
0944
0945
0946
0947
0948
0949
0950
01951

0020 #01

02344
02345
02346
02347
02350
02751
n23s5?
027253
02354
N2358%
N23546
n2357
02360
02361
02362
N2363%
Ng364
02365
02266
02367
n2370
02271
02372
023773
02374
02375
02376
02377
02400
02401
024892
02403
02404
02405
02406
nauQ7
02410
02411
02412
02413
nga14
0241%
nedte6
02417
02020
nneg1
Noug?
naupz
ngu24
02425
Nauzé
02427
02430
02a31
0gu3?
02437

070040
000140
NpN140
060000
000140
NeN14§
0e00UQ
00100
0100600
n20000
040160
100000
040160
ngogno
010000
N40160
020210
010010
N0u02¢
n1oQuo
020000
ngnoag
Ne2374
11102¢
171072
191072
076374
177174
111202
111202
111202
NeA104
177376
10122¢
101222
101222
076202
177174
nif1e0e
n11222
011222
not164
177000
niogng
nNini37e
n10202
1770600
N6N376
100020
100050
100104
077202
177570
100004
10003¢
100004

Ton

ncrT
ncrT
acT
necT
ncT
NnCcT
ocT
ncrY
ncT
ncrT
ncT
neT
ncr
ncT
ncrY
ner
ncrT
ncrT
nerT
ncrT
necT
neT
nerY
neT
ncrT
neT
necT
neT
necT
ncT
ner
neT
ncT
ner
neT
ncT
ner
ncrT
ncr
neT
ncT
ncry
ncT
ncrT
ncT
ncr
ncrT
ncT
aCcT
ncrT
ncT
LT
ncT
neT
ncrT
neT

070049
npo1ay
060140
06ny00
000140
Ne0140
Ne0040
Ngo109
NEOpng
n20000
N4n160
100000
0g0160
020000
010000
nygnié6y
nz20210
N10G10
nQap?o
ngooa9
Neoono
ngnpug
62374
111022
171022
101022
76374
177174
111202
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