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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 (PLOT0)

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 (PLOT0)

12. Plot the contents of disk files (PLOT3)

The individual 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 is intended 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Multiprogramming System, now superseded by the HP-1000.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 is necessary only for programs 

PLOT0 and PLOT3.

Most of the software is 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-21MX 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 

LU Name Device 

1 LUTTY terminal 

6 LUPRT line printer/plotter 

8 LUTAP magnetic tape



2. SLECT - Data Selection Program 

Purpose

Program SLECT is 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 is now run. The program asks if the 

tape is 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 is 

requested, which becomes the prefix of a 6 character file name. No spaces are 

allowed in the name. The created files have the format "xxxxOc", 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 is 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 is 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 is 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 is 

printed, and the user is asked if more files are to be created. In the last 

two cases the output file is 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 is 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

:MR,%SLECT

: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 is used to fill in any flagged data breaks in Integer 

Format files created by SLECT. The data break is filled in by linear 

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 is done by 

PATCH. The file is 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 is 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 is 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 is 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,%PATCH

:MR,%MOVE

: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 is used to low-pass filter data. This is usually done 

before a data sequence is 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, New 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 is printed and the user asked if 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 is 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 filter attenuation in dB at the stop frequency

4. OWC - The warped digital angular cutoff frequency. (The Nyquist 

frequency corresponds to ir. All other frequencies are fractions 

of the Nyquist frequency.)

5. OWS - the warped digital angular stop frequency

6. ALPHA - log 1Q (/2 - 1) - -0.3827757

7. BETA - log 1Q (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 user is asked to input 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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1 + cz + dz

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

frequency. The coefficients a, b, c, 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 "xxxxOc" or "xxxxDc". (See Appendix A for details 

of file naming conventions.) If a file with this name cannot be created, an 

error message is 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 is closed. The user is then asked if 

another file is to be filtered. 

Special Requirements

Program LPBUT requires that the input file name have the format "xxxxOc" 

or "xxxxDc". It tries to create an output file named "xxxxLc". If it cannot 

create this file, the input file is not filtered, and the user is asked if 

another file should be filtered. 

Program Loading 

The following sequence of commands is used to load program LPBUT:

:LG,2

:MR,%LPBUT

: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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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 is 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. Filtering 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 is asked if another file is 

to be decimated. The header record is read, and the number of data points in 

the file is 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 is 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 is 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 is

13
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Decimation Program

written. The input file data records are now read and every NDEC point is 

written to the output file. After processing is complete the files are closed 

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

Special Requirements

The input file used by program DECIM must have a name of the form 

"xxxxOc" 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,%DECIM

:RU,LOADR,99,6,0,0,2

:SP,DECIM 

Program Operation

This program is 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 

Comp 1 ex Fo rma t. 

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 if 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 is 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 is written, and the user asked if any other files are to be 

processed. The actual arithmetic is now performed and the results written to 

the ouput file.

15
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Addition/Subtraction

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 is 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

:MR,%ADSUB

: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.

16
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Addition/Subtraction

Augend Minued

+ Addend - Subtrahend

Sum Difference

17



7. MULDV - Constant Multiplication Program 

Purpose

Program MIJLDV is used to multiply the contents of a disk file by a 

constant. This function might be used to correct for improper gain settings 

of recorders. 

Description

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. In 

the case of real or complex format files, the data are multiplied by the 

specified 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 if any more data are to be processed. 

Special Requirements

Multiplying an integer file by a constant whose absolute value is 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, _§_ _§_-, division of 

an odd number by 2.

18
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Program Loading

MULDV is loaded with the following commands:

:LG,2

:MR,%MULDV

: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). If the file can be opened 

the header is read, and the length of the file checked. Files 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 line 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 is used to form the new count 

value (C') from the old value (C).

C' - C - i * SLOPE + BIAS 1-1,..., 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
V c i

linear straight line   r- 0.0N 1

average value 0.0 2048 - E C /N

CN " C 1 CK - C l 
both NN_1 2048 - * 2 L - £ C± /

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,%DTRND

: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 is 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 in 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 is performed by subroutine LOCAT. The 

current record position of the tape is maintained by the program so that 

searching can be done in a forward or reverse direction. Once the proper 

record is located the data display loop is 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 is 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 is 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

:MR,%LSTAP

: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 is 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:

:LG,2

:MR,%LSDSK

: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. PLOT0 - Daily Magnetogram Plotting Program 

Purpose

Program PLOT0 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. PLOT0 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 in 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 (l lls!s l 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 PLOT0 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:

:LG,2

:MR,%PLOT0

:MR,%INDOT

:RU,LOADR,9,9,6,0,0,2

:SP,PLOT0

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 is 

started running with the command

:RU,PLOT0
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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 user supplies the name of an Integer Format disk file to be 

plotted. The file is opened, and the header record is read. If the file 

contains more than 32,767 data points, a message is 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 is 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

27



PLOT3
Disc File Plotting

blocks of sorted vectors. When it is 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 

SC05 errors by issuing the following commands:

:RP,MERGE

:RP,PLOT 

Program Loading

Program PLOT3 is loaded using the following commands:

:LG,2

:MR,%PLOT3

: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 is scheduled by program PLOTS 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,%MERGE

:RU,LOADR,99,6,0,0,2 

:SP,MERGE 

Program Operation

This program is usually scheduled by program PLOTS, which also passes 

several parameters to program MERGE. The calling sequence if initiated by an 

operator would be

:RU,MERGE,2Hfi,2Hln,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 is 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 if 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 is one which intersects the horizontal line 

currently being plotted. The maximum number of active vectors is equal to the 

dimension of array IRBUF divided by 6. If 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,%PLOT 

:MR,%VRAS
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:RU,LOADR,99,6,0,0,2

:SP,PLOT 

Program Operation

This program is usually scheduled by program PLOTS, which also passes 

several parameters to program PLOT. The calling sequence if initiated by an 

operator would be:

:RU,PLOT,2Hfi,2Hln,2Ham,-10,IRPL

where "filnam" is 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 is 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 0 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 transcription

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 (ASCII)

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

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69-71 

72-126 

127-128

Real Format

Contents

Hy gain

Hz gain

Ex gain, >0 north end (+), <0 south end (+)

Ey gain, >0 east end (+), <0 west end (+)

Ex line length in meters

Ey line length in meters

NHOUR (Starting time of data segment)

NMIN (Starting time of data segment)

NSEC (Starting time of data segment)

NDAY (Starting time of data segment)

NYEAR (Starting time of data segment)

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.

Decimation number, NDEC. Equals 1 for no

decimation

Original sample interval in ticks 1 tick = 1/2 second)

Reserved

Not used

Number of data points in floating point

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

xxxxtc

where "xxxx" is a four character location identifier, "t" is the file type 

designator, and "c" is 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

Input

S

0, L,

0, D

0, L

0, L,

0, L,

0, L,

S

0, L,

S

0, L,

D

D

D

D

D

D

Output

0

-

L

D

-

-

-

-

-

-

-

Note

1

2

3

3

2

4

4

Program

SLECT

PATCH

LPBUT

DECIM

AD SUB

MULDV

DTRND

LSTAP

LSDSK

PLOT0

PLOT3

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. 

PLOT0

Refer to Figure 16.1 for the following discussion of the operation of 

program PLOT0.

1. A source tape created by the geomagnetic transcription software is 

mounted and this command is given to skip forward three files.

2. Program PLOT0 is run to plot daily magnetograms.

3. The header information is 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 prevent

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 PLOT0

SYTI 
1981 6
»TR,SKIP,3 
sSV,2
:TR 

iRU,PLOTS -

8 43

VER = 35 TRANSCRIPTION
TAPE FILE * 10* LOC=LCR 
SCAN RATE=*4 CHAN/SCAN=5
RESET T1ME=23:56 DAY=20 
OFF IIME=20:46 DAY=27
LONG CANYON ROAD, IDAHO

DAY=2M YEAR= 1977 
C\SS ID * 4 IMST.

» 7 
= 7

YR=1977 
YR=1977

ALLOWABLE 
MIN

-500..
CHAN

1
2 -500., 500
3 -500. 000
4 -400.. -100.. -I 3
5 . 400. -430. -13 

PLOT NEXT FILE? (YE OR 
PLOT0 t STOP 0000

DESIRED 
MIN WA

-1 03 I 2>£
- I -?IJ 1 03
-5J 50

NO)
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Figure 16.2 Daily magnetogram plotted by program PLOT0

O LCR TAPE FILE t 
LONG CANS'ON ROAD, 
VEAR-1977 DAV>20a 
f.MQN MTN MisV

ti<34 CASSETTE t 4 INSTRUMENT *i0 SCAN RATE«4 
IDAHO

CHAN MIN MAX
5' -10.0 10.0 4' -10.0 10.0 3-. -50.0 50.0 3' -100.0 100.0 1< -100.0 100.0 I 2

T i i i i i L:PT rTTTTT

'* -I
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3. 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.

4. 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. 

SLEPT

After plotting the magnetogram, the next operation is 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 is positioned at 

the beginning.

2. 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 is the year and the fractional part is the day number.

3. 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.

4. The user specifies a four character prefix (DOC1) 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.

5. The desired data are found in tape record 5, subrecord 28, scan 1. The 

clock value in 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.
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«RU,SLECT 

TAPE POSITIONED AT BEGINNING OF FILE? (YE OR NO) <"£
0

VER= 35 TRANSCRIPTION DAY=21>3 YEAR=1977
TAPE FILE * 13* LOC=LCR CASS ID * 4 INST. #1,5
SCAN RATE=4 CHAN/SCAM=5
RESET TIME=23s56 DAY=23 MON= 7 YR-1977
OFF TIME=2'J:46 DAY=27 MON= 7 YR = 1 977 S/-i= 0:52.2
LONG CANYON ROAD, IDAHO
RESET DAY=H977.231 OFF DAY=I977.203

TIME OF FIRST DATA POINT? (HOUR MIN SEC 
1 24 ,) 202 1977       =   

YEAR)

EQ OF DATA POINTS DESIRED?
fUWE OF FILE? (MUST 3E 4 CHARACTERS) DOC 1 
SELECT DESIRED CHANNELS (1=YES, ?=NO) 
HX H/ HZ E/< £Y

7)
LK- 
9

IREC= 5 ISREC=2^ I5CA.N« 1
CREATED FILZ=DOC10X 3LOCKS=
CREATED FILE=OOCIOY ^LDC'<S=
CREATED FIL->D>C10Z ^T.DCK5= P
D\1\ 3'7EAK AFHR 52S. POINTS

3 POINTS MIS3ING
COHTITJE SLrJT ,-<ITH FLAWED DATX HOLES? (Y,i DR NO) YE 
DATA BRE^K XFT^R , 3o2. POINTS

4 POINTS MISSING 
CO^TIN'JE SLECT mTH r'LV^GED DAfA HOF-ES? ( /E' OR NO) YE

j, '

N=24 N5FC- 4
-ER FILI? cr~ OR NO) NO
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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 is often a good idea to plot it to 

determine if there are any peculiarities in the data. This function is 

performed by program PLOT3. (See Figure 16.4.)

1. This command is issued to execute the instructions stored in file /PLOT3 

which restore the plotting programs. Failure to do this before running 

PLOT3 will cause SC05 scheduling errors. Issue the command :TR,\PLOT3 

when no more files are to be plotted.

2. Program PLOT3 is run and file DOC10X is 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 PLOTS

«TR,/PLOT3
*RP,PLOTS
*RP t MERGE
*RP,PLOT 
:TR 

«RU,PLOT3

SCAN RATE=4
FILE TO BE PLOTTED? (6 CHAR) DOC 1 OX
TAPE FILE # 134 LOC=LCR CASS ID * 4 INST.
LONG CANYON ROAD, IDAHO
START OF DATA SEGMENT* l«24s 4 1977.202
NPT* 1024 NDEC= 1 ORIGINAL SI» 15 TICKS DT= 3.0 SEC
SEARCH FOR MINIMUM AND MAXIMUM VALUE? (YE OR NO) YE 
DATA SET SEARCHED
MAX= 2221 MIN« -1 FMAX= 42.24 FMIN= -593.24 
ANY CHANGES? (YE OR NO) YE
INPUT FMAX FMIN 

50 -Id
PLOT SIZE? (INCHES) 
VERT HORZ

3 3 
VERTICAL TICK INTERVAL? (UNITS) b
HORIZONTAL TICK INTERVAL? (SECONDS) 903-* 
TITLE? C.L5. 53 CHAR) LONG CANYON
SUBTITLE? (.LE. 50 CHAR) EXAMPLE OF DATA BREA 
WORE TH\N ONE COPY OF THE PLOT? (YE OR N'O) MO 

PLOT : STOP 0300
HEa glL£? -CY^ OS MQ1 YE          

FILE TO RE PLOTTED? (o C'U?) DOCIOZ
TAPE FILE ? I-J'1 LOC=LJR C \ 53 ID « ^ I'iST.
LONG CAMYO^I ROAD, IDAHO
START OF 0\TA 5EGMEMT= 1:2-: 4 1977.2^2

D\TA SET SEA9CHEO
?-»AX* 2113 ML4* -1 F'UX= lj.H7 r"If= -5
AMY CHAMGF3? (/E OR TO) YE

PLOT SIZF? (IMCHES) 
VERT HOPZ 

2.5 3
VERTICAL TICK INTERVAL? OMITS) ?

TITLE? (.LH. 5J CH 4 ^)V L0 r'f'3 CAMYOM RO A D, n^;, 
SUBTITLE? (.L-~. 5-^ CHAR) M KIPAT?HED OAT* ?R^*' 
MORE THAN O^IE COPY OF THE PLOT? ^YE 0° NT6) Y 1
REPLOT? (YE OR MO) MO 

PLOT : STOP ?T^
PLOT ANOTHER FILE? (YE OR MO) JO 
PLOn : STOP . WV *
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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 DOC10Z.

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 values 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 PLOTS

50. 0

FILE: DOC10X
LOMS CflNYON RORD, IDflHO
EXflMPLE OF DRTfl BRERKS

-10.0

V

20. O

0. 900. 1800. 2700. 3600. 4500. 5400. 6300. 7200. 8100

FILE: DOC10E
LONG CflNYON ROflO, IDRHO
UHPRTCHED DRTR BRERKS

T

-30. O 1-  

0. 900. 1800. 2700. 3600. 4500. 5400. 6300. 7200. 8100
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Figure 16.6 Program PATCH input and printer summary

INPUT FILE NAtfE? DOC 1 OX 
PROCESSING COMPLETE

PROCESS ANOTHER FILE? /E

INPUT FILE NAME? DOC10Y 
PROCESSING COMPLETE

PROCESS ANOTHER FILE? Y£

INPUT FILE NAME? DOCIOZ 
PROCESSING COMPLETE

PROCESS ANOTHER FILE? NO 
PATCH * STOP 0-303

PATCKJ SUMMARY FILE'DOCIOX

FIRST POINT LAST POINT 
REG IPT DATA REC IPT DATA 

5 17 2211 5 24 2200 
7 35 2084 7 23 2087 

PROCESSING COMPLETE

NUMB 
INTR SLOPE 

-1.2222 
.8000

PATCH SUMMARY FILE'DOCIOY

FIRST POINT LAST POINT 
REC IPT DATA REC IPT D-ATA 

5 17 2020 5 24 2010 
7 35 2197 7 BS 2199 

PROCESSING COMPLETE

NUMB 
INTR

3
4

SLOPE 
-1 . 1111 

. 4000

PATCH SUMMARY FILE'DOCIOZ

FIRST POINT 
REC IPT DATA 

5 17 2091 
7 35 2040

PROCESSING COMPLETE

LAST POINT NUMB
REC IPT DATA INTR

5 24 2085 8
7 S3 2040 4

SLOPE 
-.6667
0'. 0000
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Figure 16.7 shows the X and Z component data after patching. 

LPBUT

The next example is 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 (DOC10X).

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

displayed.

3. 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.

4. 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.

5. The user 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.

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

not to filter another file.
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Figure 16.8 Example of running program LPBUT

XXXXDO DOCIOXNAME OF FILE TS BE FILTERED? (XXXXOC
NYOU 1ST FREQUENCY- ^0625.0 HZ -*  
INPUT FILTER PARAMETERS
3 DB FREQUENCY? (.HZ* <FNYQ> 0v2ft
STOP FREQUENCY? CHZ*, >FC AND <FNYQ>
ATTENUATION AT STOP FREQUENCY? CDB>0) 60
PRINT DESIGN PARAMETERS? (YE Off N0> YE
WC* .5027E+00 rfS* .2011 £+01 DB=» .6000E+-02
ALPHA»-.3823E+00 BETA* .3000E+01 AN* »2809E+0I NORDR-
ANC-  ..M29E+0 I OtfP» »743SE-01 LODD» I
S-PLANE POLES

1 -.3717E-01 -KJ *6439£-0l
2 -.T435E-01 +J .0^05+00 

Z-T3ANSFORM VALUES P ROD* . U63E-01
1  »f3I6E+0fr .5708 &H50 .2030E+<31
2 -.5416E+00 .3000EH50 .1000E+01 

PRINT FILTER RESPONSE? (YE OR MO) YE 
FILTER RESPONSE FOR .THE FOLLOWING DESIGN PARAMETERS 
-3 D3 AT .21300 HZ - 6<3.00 DB- AT .04/7*0 HZ 
CMC- .364-19 0.'JS= .39394 OrtP* .37435 NQ3DP* 3

*  i

t'i
z.m 3

.13

.25

.38

.00

.63

.75

.33

.31

.13

.25

.33

.Dl

.63

.76

.33
2. '31
2.14
2.26
2.39
2.o\
2.64
2.75
2.39
3.32
3.14
L3n?\S3
FILTER

LP^'fT

FREQ
.00000 t

.00250

.035:30

.00750

.0 1 000

.01250

.015-30

.04750

.22330

.02250

.02530

.02753

.33-^30

.03250

.'33530

.03750

.J4333

.04250

.04500

.04750
,353'30
.^5250
.^5533
.05750
. 2 6 3 T3
,^6^'jJ /

ONE
MAG

. 30000

.99995

.99707

.96639

.34090

.60345

.39016

.24473

.15634

.13236
,J634|
.34643

.33174

.32177

.31489

.3 1 309

.'30672

.30437

.00274

.^0163

. ^'?I09 3

.32345

. .5^3 1 3

. 30'3'? 3

    -  *~s \

. 3 TWTtt
FILTERED DAT-\

A:;or-fER
: 5f)?

FILE? (
 ;i.". " 1

SECTION -
GAIN

-.0
. -.3

 .0
-.3
  I .5
-4.3
-3.2

-12. 2
-16.1
-19.3
-23.3
-26.7
-33.3
-33.2
-36.5
-39.9
-43.5
-47.2
-Dl.2

-55.7
-62J.9
-67.3
  7 4. P
-35.5

-133.7
 999. 9

PHASE
' 3»
-24.
-50.

.. -80.
  114..

-1 48 .
-173.

169--*
156.
146.
133.
132.
127.
122.
1 18.
1 15.
1 12.
199.
F36.
1 '34  

131.
99.
97.
94^

92..
 3 .

TVO SECTION
WAG

r. 00^00
.99991
. 994 1 6
.93487
.737 1 I
.37321
.15223
.05989
.02444

.01043

.^3463

.00215

..?J 1 0 1

. 0^34 7

.0^22

.0^013

.0-3^505
' . 0fO'C'02

0'3'^*3 1
'03^30
.'?3000
. 7)K f*'*7i

. 'T/W-^3

. 0'3C7! ''*3
0'30C-*3

3 . 0"!f*'*0

GAIN
-.3
  ..3
-.1
-.6

-3.3
-3.6

-16.4
-24.5
-32.2
-39.6
-46.6
-53.3
'-59.9
  66.3

-73.1
-79.9
-36.9
-94.4

-132.5
-1 11 .5
-121.3
-1 34,1
-149.5
-171.3
-237.4
-999.9

FILE=DOCILX
/E OR ' FO) -JO

.3939E+0CT
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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 DOClLX 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 user decides to output the maximum number of points 

allowed. The output file created is called DOC1DX. Figure 16.10 shows 

the low-pass filtered and decimated data.

2. The Z-component of magnetic field data is now multiplied by a constant 

using program MQLDV. Figure 16.11 shows the resulting data.

3. 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.

4. The low-pass filtered X-component data is 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 list 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.

2. 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

RU,DECIM

NAME OF INPUT FILE? (XXXXOC, XXXXLC) DOC 1LX
INPUT FILE LENGTH- 1324.
SKIP N(?) POINTS AT BEGINNING OF RECORD? CM .GE. 3) E
DECIMATION NUMBER? (.0=. 1) 2
MAXIMUM NUM3ER OF OUTPUT POINTS* 512
NUMBER OF OUTPUT POINTS? (=0 TO CHA'IGE PARAMETERS)

(« -1 TO CHAN3E FILE ) 512 
DECIMATED DATA FIL5«OdC1DX 
DECIMATE ANOTHER FILE? CYE OR -MO) NO 

DECIM i STOP 0303______ ___
'RU,MULDV

FILE TYPE? (IN=INT5GER t 3E=REAL, CO=CO'*PLEX) I
FILE NAME? DOCIOZ
MULTIPLICATIVE FACTOR? 2.D
PROCESS ANOTHER FILE? (YS OR NO) N'O

M-JLDV : STOP xwa

NAME OF FILE TO'BE DriTRE'-JOED?
(XXXXOC, XXXXLC, XXXXDC) DOCIOZ
TERM TO REMOVE? CSLOPE'U DC=2, ?OT"-{=3) 3
FILE DETREWDED
FIRST- .2133E-H34 FLA3T= . 2^5IE+'M  *?{= |'-2i-

DETRENH ANOTHER FILE? (YE 3R M'J) NO
f ̂  ">

i RU,ADSUB

FILE TYPE? (IN=INTEGER, REPEAL, CO=CO«PLEX) IN 
ADD OR SUBTRACT? (AD 03 SU) SU 
MINUEND FILE? DOC 1OX 
SUBTRAHEND FILE? DOC1LX 
NAME OF DIFFERENCE FILE? DOC 1SX 
PROCESS MORE FIL5S? (YE OR NO) :JO 

ADSU3_i STOP W-W

52



Figure 16.10 Plot of low-pass filtered and decimated data
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45. 0

FILES DOC1LX
LONG CflMYQN ROftD LQM-PflSSED
-3 -DB FIT 0.01 HE5 -60 DB RT 0. 04H2  ~

/

°t
--5.-0 1- -

\/
.__I. _ju__'d

45. 0

 0. 900. 1800, 2700, 3600, 4500, 5400, 6300, 7200. 8100

FILES DOC1DX
LONG CflMYOH ROflD DECIMflTED
EVERY SECOND POINT SflVED~~n  ~T

..u
0. 900. 1800. 2700. 3600. 4500. 5400. 6300. 7200. 8100
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Figure 16.11 Plot of multiplied and detrended data

40. 0

FILE: DOC102 
LONG CfiNYON ROfiD 
MULTIPLIED BY 2.5

-10

25. Or

0. 900. 1800. 2700. 3600. 4500. 5400. 6300. 7200. 8100

FILE: DOC102
LONG CflNYON ROflD
DETRENDED SLOPE flHD DC REMOVED

-25. 0

0, 900. 1800. 2700. 3600. 4500. 5400. 6300. 7200. 8100
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Figure 16.12 Plot of low-pass filtered data subtracted from original data.

5. 0

FILE: DOCISX
LONG CflNYON ROflD DIFFERENCE 
QRIGINflL MINUS LQM-PflSS

-5. 0

Tl

LJ
0. 900. 1800. 2700. 3600. 4500. 5400. 6300. 7200. 8100
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Figure 16.13 Example of running programs LSTAP and LSDSK.

IS FA?E A H OF rILE? ( {" 0 ; >! "))

T\PE FILE * 12i L3C-LC3 C\5S ID * i r.'Si.
SCA'J RATE*"- C'"iA\'/S~A'<=5

OFF' rr'E=2":46 D\Y=27 "3.1- 7 ^=IP77 ^« =
~ .?

?f: 1REC(>I) IS'?EC( 1-3?)? 5 2F

C"Jf? ! JT FC^^XT: IsH-JAOEl. 2 = HEA1-^ +  DA; A
LIST AFOiHE? S^3:E':rr (\E ')^ *fD) ? Y£

SfA-?i": iREC(>l) io^ECC 1-3? ) ? -3 31
Si'jp: JPEJ(>=I OCC) Ij":£C(>-I J irC) ? 5  _,

: !i? : lT rO^' 1 \i': I=';EO C'^, ^^^DE' 1 + "' i' 
MJi" i' f DT : 'E^ 3-:-.T'E rT? CY : " J : .^) ? ')

FILE MA^E TO 3E LISTED? DOCIOZ
hILE HAS 9 .SECONDS
LIST ETflSE rILE? (YE OS MO) 'JJ
PECO3D TO 3E LISTED? (.Li. ^ T3 STOP) 1
RECORD TO 3E LISTED? (.LE. 1 TO STJ'J ) ~>
RECORD TO 3E LISTED? (.LE. ^J TO STOP) 5
LIST AMOTHES FILE? (Y r 0!? \'0) /I
FILE NV*E TO 3E LISTED? DOCIOZ
FILE HAS 9 SECONDS
LIST ENTIRE FILE? (YE 15 'O) Y-
LIST A'fOTME? FILE? ( fE Of-: \0) 10
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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 DOC10Z. 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 DOC10Z 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 line 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 used 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 DAY-210 YEAR-1977 
TAPE FILE * 104 LOC-LCR CASS ID * 4 INST. *10 
SCAN RATE-4 CH-AsN/SCAN-S

MON'RESET TIME-23'56 DAY-20
OFF TIME-20'46 DAY-2? MON'
LONG CANYON ROA.D, IDAHO

7 YR-1977
7 YR-1977 SU* = 52.2

IREC- 
SCAN

1
2
3
4

IREC- 
SCAN

1
2
3
4

IREC- 
SCAN

1
2
3
4

IREC- 
SCAN

1
2
3
4

IREC- 
SCAN

1
2
3
4

IREC- 
SCAN

1
2
3
4

5 ISREC-28 CLK 
CHAN» 1

10616. CASS* 4 
2345 

2142 1984 2084 2013 2016 
2141 1983 2083 2012 2015 
2140 1985 2083 2012 2015 
2140 1986 2083 2012 2014

INST* 10 NSCAN- 4 NC-HAN

5 ISREC-29 CLK* 1&680
CHAN S

CASS' 
5

4 INST* 10 NSCAN- 4 NC-HAN'S DF-000000B

4 INST- 1«9 NSCAN- 4 NCHAN-5 DF-000000B

1234
2142 1986 2084 2012 2014
2142 1987 2084 2011 2013
2142 1987 2084 2011 2013
2143 1987 2085 2011 2013

5 I5REC-30 CLK- 10744. CASS 
CHAN- 12345

2143 1988 2085 2010 2013
2144 -1989 2084 2010 2011 
2144 1989 2085 2010 2011 
2146 1990 2085 2009 2011

5 I5REC*31 CLK* 10808. CASS* 4 INST* 10 NSCAN- 4 NCHAN*5 DF*000000B 
CHAN* 12345 

2145 1992 2086 2009 2011 
2145, 1992 2087 2008 2011 
2147 1992 2087 2008 2011 
2146 1993 2087 2008 2011

5 ISREC*32 CLK* 10872. CASS* 4 INST* 10 NSCAN* 4 NCHAN*S DF*000000B 
CHAN- 1 23 4 5 

2145 1994 2086 2007 2011 
2148: 1994 2086 2007 2011 
2151 1993 2087 2007 2009 
2151 1995 2087 2007 2008

6 ISREC* 1 CLK- 10936. CASS* 4 INST 
CHAN- 12345

2150 1997 2089 2006 2007
2151 1999 2091 2005 2007 
2151 2001 208-9 2004 2006 
2150 2003 2089 2002 2006

1© NSCAN- 4 NCHAN-5 DF*000000B

VER- 35 TRANSCRIPTION DAV*210 YEAR*1977
TAPE FILE * 104 LOC-LCR CASS ID * 4 INST. t!0
SCAN RATE*4 CH-AiN/SCAN-S
RESET TIME*23'S£ DAY-20 MON- 7 YR*1977
OFF TIME*20'4£ DAY-27 MON* 7 YR-1977 SU* 0=52.2
LONG CANYON ROAD, IDAHO

IREC- 5 ISREC*31 CLK-
IREC- 5 ISREC*32 CLK*
IREC- 6 ISREC* 1 CLK*
IREC- 6 ISRE.C* 2 CLK*
IREC- 6 ISREC* 3 CLK*
IREC- 6 ISREC* 4 CLK-
IREC- 6 ISREC- 5 CLK-

10808.
10872.
10936.
11000.
11064.
11128.
11192.

CASS-
CASS*
CASS*
CASS*
CASS*
CASS-
CASS-

4 INST* 10' NSCAN- 4 NCHAN* 5 DF*00$000B
4 INST* 10 NSCAN.* 4 NC-HAN*5 DF = 000000B
4 INST* 10 NSCAN* 4 NCHAN-5 DF =0000008
4 INST= 10' NSCAN* 4 NCHAN* 5 DF* 0000006
4 INST* 10 NSCAN- 4 NC-HAN = 5 DF*0000008
4 INST* 10 NSCAN- 4 NCHAN-S DF*0000008
4 INST- 10- NSCAN- 4 NC-HAN-5 DF-0000008
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Figure 16.15 Example of output from program LSDSK.

0
1 3S 310

11= 1?  »£ 27
N- 33 21071 16703
N- 49 8224 3224
N- 65 197? 1024
H- 31 0 0
N- 97 0 0
N-113 0 0

FILE-DOC102 PECORD"

N- 1 2034 2033
N- 17 2086 2036
N- 33 2088 208?
U- 49 2087 2087
N- 65 2087 208?
N" 81 2039 2033
N- 97 2091 2090
N-113 2090 20S7

FILE-DOC102 RECORD-

N- 1 2031 2030
N- 1? 307V 3074
N- 33 30VS 3074
N- 49 3076 2076
N- 65 3079 2030
N- 31 2083 2084
N- 9? 2086 3086
N-113 3085 2036

FILE'DOClOZ RECORD-

N- 1 2080 2080
N- 17 2074 2074
N- 33 2070 2070
N- 49 2074 2074
N- 65 2083 20S4
N- 81 2087 208?
N« 9? 2094 2098
N-113 3103 3103

FILE -DOC 102 PECORD -

N- 1 3109 3110
N- 17 3112 2111
N- 33 2106 2103
N- 49 3100 3104
N- 65 2100 2100
N- 31 2097 2096
N- 97 2095 2095
N-113 2094 3094

FILE-DOC10Z RECORD-

N- 1 2090 2093
N- 17 2091 2091
N- 33 2086 20S6
N- 49 2080 2073
N- 65 3072 3075
N- 31 3068 2072
N- 97 2066 2066
N-113 2062 2061

19V7
7

11296
8224

1
0

0

0

2 \

2083
3037
2087
2087
2089
2039
2087
308?

3

2031
2074
2074
2077
208,3
2084
3087
2085

4

2079
3073
2070
2075
2083
2039
3098
3104

5

2109
2111
3104
3100

3099
3096
3095
3094

6

2092
2090
2085
3073
3074
2073
3065
3061

104
1977

18756
23
16
0

0T)'
2033
3037
308?
2037
2083
2087
308?
2036

2030
2074
2075
2076
2083
2034
2086
2084

2079
2071
2070
2076
2033
2033
2099
2103

2112
2113
3104
3093
309?
2095
2094
2094

3093
3039
3086
2076
2075
3072
2 065
3062

19523
0

16712
4
0

0

0

3

2034
2089
203?
2086
2039
3083
203?
2035

3031
3072
2076
2075
2081
2034
3086
3086

2078
2071
2069
3075
3034
2092
3100

2103

3112
3110
3103
3099
3093
3093
2092
2094

3093
3039
3035
3075
3076
3070
2064
3059

31034
53

30256
500

0

0

0

0

2084
3091
3036
3087
3037
2039
308?
2086

2079
3073
2076
3075
2031
2034
3086
2034

2079
2072
3070
3075
2085
2092
2100

2106

21 12
2111
2102
2103
2097
3091
2095
2094

2090
2033
2084
2075
2075
3070
3063
3060

4
3

3334
500

0

0

0

0

3034
2039
2086
2083
2089
2087
2091
3085

2078
2071
2076
2076
2079
3036
2023
2033

2073
2070
2070
2075
2035
2093
2099
2103

2112
2112
2102
2103
2096
2091
2094
2093

2090
2087
2081
2073
2074
2070
2063
2060

10

2£
3224
500

0

0

0

0

2035
2089
2036
20S6
208?
2033
2090
3036

2079
2076
2076
2075
2079
2036
2036
2034

3073
3072
3063
3075
3036
3094
3100

2104

2112
2109
3103
3102
2097
2094
2094
2095

2037
2087
3030
2073
2073
3068
3063
3058

4
33

3224
100

0

0

0

0

2085
2090
2039
3086
303?
2036
2090
2034

3073
3076
3076
2074
2079
2034
2086
2084

207?
2070
2070
3075
3086
2093
3102
3103

3112
2110
2102
2101
209?
2095
2094
2094

2090
3085
3079
3077
2072
206S
2065
3 0S 5

5
396

8334
-100

0

0

0

0

2034
3090
2089
3037
2036
2037
2090
2033

3073
3077
3076
307?
3078
2034
2037
2082

2077
2071
3063
2076
2035
2094
2102
2109

2112
2109
2100

3102
3098
3096
2095
2093

2090
2032
2080
207?
2071
2063
2063
3056

23
19535
8224
250

0

0

0

0

2035
2091
3089
3037
20S7
2037
2091
2033

2073
3077
3075
3076
2073
3085
303?
2082

2075
2069
2069
3076
2086
2094
3103
2103

2111
2110
3101
2100

3096
3095
3094
2093

2090
2034
2076
2076
2070
2063
3063
3054

56
20039
3224
350

0

0

0

0

3035
3091
2089
3087
308?
20S7
3090
3084

3077
2076
3074
3073
3079
3036
3086
2083

3075
3069
2069
3076
2087
2093
2105
21 10

2112
2110
2106
2099
2095
2096
2094
2093

3090
3037
5080
3075
3071
2063
3064
3054

30
3259
8334

1
0

0

0

0

3036
3091
3090
3090
3090
308?
3090
3033

3078
2076
3074
3077
2079
2085
2086
2082

2074
2069
2070
2078
3036
3096
3106
2111

2113
3108
2106
2099
3094
3094
3095
3093

3091
3037
3082
3076
3070
3063
3064
2052

7
16713
8224

24
0

0

0

0

2087
3039
2090
2083
2089
2087
2090
2031

3078
2076
2074
3079
3033
3087
3036
2081

2074
2069
2070
3080
3086
3096
3101
3110

2112
210?
3104
2096
3095
3094
2094
3093

3091
3083
3030
3074
2069
206?
3063
3053

1977
33363
3224

4
0

0

0

16334

203?
2089
2090
2039
2090
2092
2089
2081

207?
2074
2075
2079
2083
2085
2085
3082

2073
3070
3074
3083
208?
209?
2100

3106

2112
2106
3099
2094
2093
2093
2095
3091

2090
2087
20S0
3075
3069
2067
2063
3051

30
20000
8824
203

0
0

0

23

303?
3039
303?
3038
3090
2090
2090
2030

2075
207?
2076
2079
2033
2085
2035
2W31

2074
3069
3074
3032
3036
2097
3099
3107

3113
2106
3102
2099
2096
2095
3094
2091

2091
2087
2030
2074
2068
2066
2062
3050

I-ILE-DOC10Z RECORD-
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Appendix B 
User's Guide

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 if an unallowable input is detected, the input is requested again or an 

error message is written.
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17. Appendix C   Program Listings

This section contains listings of all utility programs. They are 

presented in the order listed below. The list also shows the routine name, 

type of routine, and language used.

Page

1. SLECT, main program, FORTRAN 63

a. JULDY, subroutine, FORTRAN 70

b. LEAP, integer function, FORTRAN 71

c. FRCYR, real function, FORTRAN 72

d. TIMAD, subroutine, FORTRAN 73

2. PATCH, main program, FORTRAN 75

a. MOVE, subroutine, HP Assembly 80

3. LPBUT, main program, FORTRAN 83

a. DEBUT, subroutine, FORTRAN 86

b. RESPN, subroutine, FORTRAN 89

c. FILTR, subroutine, FORTRAN 91

4. DECIM, main program, FORTRAN 94

5. ADSUB, main program, FORTRAN 98

a. CHECK, subroutine, FORTRAN 101

b. ADSBI, subroutine, FORTRAN 102

c. ADSBR, subroutine, FORTRAN 104

d. COMP, subroutine, FORTRAN 105

e. GAINS, subroutine, FORTRAN 106

6. MULDV, main program, FORTRAN 108

a. MULTR, subroutine, FORTRAN 110

b. AMX, subroutine, FORTRAN 111

c. MULTI, subroutine, FORTRAN 112

7. DTRND, main program, FORTRAN 114

8. LSTAP, main program, FORTRAN 118

a. LOCAT, subroutine, FORTRAN 121

b. OUT, subroutine, FORTRAN 122

9. LSDSK, main program, FORTRAN 124

a. LIST, subroutine, FORTRAN 126
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	Appendix C 
	Program Listings

	Page

10. PLOT0, main program, FORTRAN 128

a. EODAY, subroutine, FORTRAN 134

b. DAY, subroutine, FORTRAN 135

c. INDOT, subroutine, HP Assembly 137

11. PLOT3, main program, FORTRAN ' 140

a. CHANL, subroutine, FORTRAN 143

b. MINMX, subroutine, FORTRAN 144

c. SCALE, subroutine, FORTRAN 145

d. START, subroutine, FORTRAN 146

e. BOX, subroutine, FORTRAN 147

f. DATA, subroutine, FORTRAN 150

g. STOP, subroutine, FORTRAN 152

h. CHAR, subroutine, FORTRAN 153

i. INSV, subroutine, FORTRAN 154

j. SORT, subroutine, FORTRAN 155

k. KSORT, integer function, FORTRAN 156

12. MERGE, main program, FORTRAN 158

13. PLOT, main program, FORTRAN 163

a. VRAS, subroutine, HP Assembly 165

14. /PLOT3 and \PLOT3, transfer file 194
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PAGF 0002 SLFCT 9:40 AM MUM., 9 MAP., 19*1

OOS6
00^7 C
00^8 c   COMPUTE JUI.IAU DAY OF FIRST AND LAST DAY
0059 CALL JULPYClHEn(l3) f TnFi>( I/O , IHEH ( 1 b) , IDA Y )
0060 CALL JULOYCIHEOdfc),THFDClQ)flHEO(?0) f JOAY)
0061 WHITFCLUTTY, 1 u3o) THFUHSD ,IF>AY, THFDC^O), JDAY
0062 1030 FORMAT(" RFSFT DAY=",I4,".",13," OFF DAY = "rI 4,".",I 3)
0063 C
0064 c   PE^ET FND CU^DT~IIO M FLAG
0065 20 NFLAC=O
0066 WRTTFCLUTTY,1040)
0067 1040 FOPMATC/" TIME OF FIRST DATA POINT? (HOUP M I M SEC DAY YL

0069 C
0070 c   CHFC* THAT THE STAPT FTMF is BFT^EFN RFSFI A W D OFF TINFS
0071 f)AYI=FPCYK(lHEn(l2),ThFDU1 ) , I DA Y , IHFD C 1 ^ ) )
0072
0073
0074 IF<"(MYFAP .GT. iHEncib) .OP. CNYFAR .EQ.
0075 * .AND. NOAY -GT. IHAY) .OR. CNYEAR .FQ.
0076 * .ANH. N OMY .EH. IHAY .AND. DAYN .HE. n AYD)
0077 * (CIHEHCPO) .GT. r-jYEAR) .0^. CIHFDC20) .FQ.
0076 * .Af^n. JDAY .GT. NHAY) .OR. fIHEn(?0) .EH.
0079 * JHAY .EH. MDAY .ANH. DAY.T .GF. UAVW))) GO TO 30
00*0 QU 10 ?o
00*1 c
00*2 C--  ThPUT Mu M bFR 0 F DATA POI^iTS
00*3 30 WRlTF(!.UTlY f 1 OSO)
00*4 1050 FORMAT(" NUMBER op DAIA POINTS DFSTRFD? .")
00*5 PEADCLUTTYr*) FNPT
0086 C
0087 C    COMPUTF PLHCK S17E OF FUE (I RLOCK= 1?8 uPRns)

0089 IF f 1?8.*TSIZF( 1 ) ,LT. F N P]") ISTZF (1 ) -LSI 7E:C 1) + 1
0090 C
0091 c   ADH ONF BLOCK FOR HEADFR
00*32 TSTZEC1 )=ISI7L tn + i
0093 C
0094 c   INPUT 4 CHARACTER MA^E OF FILE
0095 40 IFTLF(1)=2H
0096 IFTLF(?)=2H
00^7 ^'RTTFCLUTTY, 1060)

	1060 FOPNAlf" NAMF OF P T LFV (MySl bF 4 CHARACTEPo) _")
	READ

0100 C
0101 c   CHFCK
0102 TFf lANHCTKILFCUf1 7 7400 D ) .£0. 20QOOR .UP.

0104 *TANDUFlLEC2)f 177400P) .Fu. POOOOb -OR.

0106 C
0107 c---- INPUT roMpo^FNTs DFSIRFD
0108 WRTTF(LUTTY,1070)
0109 1070 FyPMTC' 3FLFCT DtSlPEH CHArgNLLS (1=Y£S, 0=NP)")
0110 C



0003 SL^CT 9:40 AH NUN.* 9 MAP., i9«i 

on i c   3 CHANNEL s
0112 TFCNCHAN .LE. 3) hPjTE(LUJTY,1OQO)
0113 1080 FOPHATf" HX MY h7")
0114 C
0115 C    * CHANNELS
0116 TF(NCHAr\j .PE. 4) KI.PI T£ f LU i TY , 1 090 )
0117 1090 FUPMATC" HX HY H7 FX EY")
0118 PEADfLl'TTY,*) UCMA[\jfi),T = 1,
0 11.9 C
01?0 C-   - Fp'D HFGTNMpJG OF HtSlPEH DATA
0121 C
01?2 C    DETEP-MINF CLOCK AJ BEGINNING UF S
0123
01?4 *+24.*(NOAY-inAYtC365+LFAP(ThFD(15) ) ) * (M YFAR-THFD f I 5) ) ) 1 ) )
0125 C
01?6 C    START S
0127
0128
01?9 JFLAR=0
0130 C
0131 c-  PEAP A TAPF PECO R O
0132 7^ Ab=EXEC(l,1OOb+LUIAp f 1DATA,1024)
0133 C

0135 TF f IAijD(TAf 200R) .NE. °) GO To 200
0136
0137 C
0136 C    LOOP OV/EP S
0139 T i\j n E X = - ̂  ii) u P L)
0140 HU 80 T=1,32

0142 C
0143 C     CHFCK TF BFYONP START np

0145 C
0146 C     CHFCK FUR CLHCK PQl L
0147 TFfCLKTl-Cl KT2 .GT. 10000Q0.1 JFL AR= JFL
0148 C
Ol«9 r-    CHFCK FljP rtncK LESS THAN START CLOCK
01SO CLK=CLKT?t1 048^76. *JFL«G
01^1 TFfCLK .IT, CLKS) GU TO RQ
0152 ISPEC=T
0153 PQ TO 90
0154 8H CLKT1=CLKT?
0155 C
01^6 C     READ AMUTHFR TAPF SOURCE FTLF PECURD
0157 GQ TO 70
0158 C
0159 C    LOCATED THF PROpFR SUbPECUPD, DETEPMTNF THF COPRFCT
0160 90 TSCAN=NSCAN-TNTCCLK-CLKS)/TTTCK
0161 TSCAN = ̂ AVOf i,HTi\iO(T5CAN,NSCAN))
0162 ^'RTTFCLUTTY, 1 13Q) TKFC , I SRFC , ISC AN , CLK , CLKS
0163 1130 FQPMATC" IPEC=",T5f" I SRFC=" , I ?, " T3C AN=" , T 3,
0164 *"
0165 T

65
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PAGF 0005 SLFCT 9:40 A^, MOM., 9 M AR., 1981

02?1 GO TH tin
02?2 130 T3CAN=1
02?3 CLKI=CLftJ
02?4 C
02?5 c   CHFCK FO^ F^OURM
02?6 TFCISRFC .Fu. 32) GO TD 150
02?7 TSPEC=ISREC + 1

02?9 C
0230 c   CHFCK FOR H A TA BREAK UR FNO OF DATA

0232 TPfiDATAfIMUFX-3) .GF. 0) GO TH 110
0233 C
0234 c   DATA B^E*K ENCHUNTFRFD
0235 TFCIHATAfINUFX-3) .LT. 0) GO TO 400
0236 C
0237 C    NO MHRF DATA IN SOURCE FTLF
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257
02*8
0259
0260
0261
0262
0263
0264
0265

C
C
C
C

C
C

C
c

c

NFLAG=?
GO TH 310

    DATA BREAK h

    OETERMINF Hj
4oo OCLK=CLKJ-CL

TFCDCLK .LT.
NHTSS=NSOAN*
WRTTF(LUTTY,

1^00 FORMAT f n U&T
*T6f" POINTS
WRTTEd UTTY,

1310 FOPMUC" CHN
P EAD(LUTTY, 1
TFC1ANS .L R .

  .. ^THP SFLFCT1
NFLAG=I
GO TH 310

   PLACF -i INT
410 TMTSS=0
420 HU 430 I=UN

TF (ICHANU)
TDCB c inpTt 1 &
TFCIOPT .LT.

^N^LFK

W M A My POINTS ARF ^ISSTNC-
Kl
-10^0000.) f)CLK=UCLKtl048576.

C IF1X (HCLK/UT) - 1 )
1300) FiPT f iN(MISb
A RRFAK AFTER ",Fo.O," POINTS"/
^ I S S T N C, " )
1310)
TINUF SLFCT WITH FLAGGFD DATA HOLES?
^10) i ANS
2WYF; GH TU 410

O{-^

n OUTpnr FILFS

.UF. 1) GO TH 430
r 1 ) =~1
128) ^0 jn 430

r, U p NO) __")

0266 c   OUTPUT BUFFER FULL. NKTTF TT TO nisc
0267 CALL wPiTKancp(i,T),iFa,incp(i7,m
0268 430 CONTTMJE
0269 TMTSS=TMlSSt1
0270 FIPT=KIPT + J .0
0271 C
0272 C    ChFCK FOP FNOUGH DATA
0273 TFCFTPT .fcn. FNpT) QH TO 3?0
0274
0275 C

67



PAGF ooo6 SL.FCT 9:40 AM MUM., 9 MAP., 19*1

0276 c   CHECK FOP FULL OUTPUT RUFFFK
0277 TFC1PPT .EH. 129) TOPT=1
0278 C
0279 c   CHFCK FOP MOPE MISSING DATA
02*0 TFflMiSS .LT. NHTSS) GP TO 4?0
02*1 no TP 110
02*2 C
02*3 c--  PEAD A^OTHFR RFCPRH

02*5 c
02*6 C    CHFCK FOP FOF
02*7 IK1AND(TA,200R) .M£. 0) GP TO 300
02*8 TNOEX=7
02*9 TRFC^lPECt!
0290 TSPEC=1
02^1 T3CA M =1
0292 no TP 140
0293 C
0294 C---- FOF Pr\j RFAH
0295 ?00 k'RTTFCLUTTY, 1 1/10)
0296 1140 FORMATC" END OF FILE UN TAPE SFARCH"/" NO FHE?

02^8 c   RACKSPACF PVFR FTLF
0299 CrtLL EX£C(3,
0300 c
0301 c---- F IM n u n H u A i A
0302 ?10 WRTTF(LUTTY,1 ISO)
0303 1150 FORMAT(" CRE A TF ANOTHER FILE? CYF PR
0304 PEADCLHTTY,ioio) IANS
0305 TFCIANS .EO. 2HNH) GP T 0 999
0306 C
0307 c- - PACKSPACF A FILE
0308 A[3 = tV£C (?, 1 400Rtl UTA P )
0309 C
0310 c--  FOP^ARH SPACF PVFR EPF IF MOT AT BPF
0311 Tf-f lANPdAr i«OR) .FQ. 0) C^LL FXFC C 3, 300P tLUT AP )
0312 C
0313 C   -- FyPMRn SPACF PVFR
0314 CALL EVECC3,
0315 C
031.6 c   FNTER PRPCFSS i.unp
0317 no TP 20
0318 ?00 WRTTFCl UTTY,tl^u) I
0319 H60 FORMAT f" I:ND UF FILE L^HRTNR SELECT FNPT = ", 1-7.0," FiPr = "rK7.o)
03?0 C
03?! c- - RACKSPACF PVFR FTLF MARK
03?2 CALL EXECC3,1400RtLUTAP)
03?3 C,o TP 320
03?4 310 TpfNFLAG .Fu. 1) WRITEfLUTTYr1170) FMPT,F1PT
0325 1170 FQPMATC1 DATA RRFAK DURING SFLFCT FMpT = ",F? . 0, " FTpT = »,F7.0)
03?6 T|-fNFLAG .FQ. ?) WP I TE f LUTTY r 11 80 ) FNPT,FIPT
03?7 1180 FORMAT f 11 END OF OATA DURTi^n SELECT FNPT = "f K7.o f » Fipr=",i-7.o)
0328 Fi\iPT = FTHT
0329 "520 TFfinpr .b.O. 1?6) no TP
0330 C
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0342
0343

PAGF OQ07 SLFCT 9:an Afvj MUM.,

0311 c    7EPQ END OF RUFFFRS
0332 no 3^0 i=i,fcrMAN
0333 TKICHANC1) -E^- 0 1 H{j TO 330
0334 nu 340 J=inpTt1,12*
0335 340 TDCbf J+16, T)=0
0336 TALL ^iipr inc^u ,n, iFR,incRU7,i) j
0337 330 CONTINUE
0338 C
0339 c    UPDATE HFADER, RF^IN^ FILES, AND ^PITE HFADL P
0340 350 ThFUCol )=NHUUR

03^5 C
0346 C     SET MPT=-1 FOR VALUES nRFAltP THAN
0347 c FNPT is STORFD IN THFUCI??) ^ ThFDfl?6)
0348 MpT=-l
0349 TFfFNPT .L F . 32767.) iMPT=FNPT
0350 IhFuC66)=NPT
0351 THFDf67)=l

03^3 WNTT^CLUT i Y, 11^0) Nn nu"f NNTN,
0354 1190
0355 *"
0356 C
03^7 C     7hPO THE RFST OF T W E HEADEP ARPAY FXCEPT F^'RT TN IHtH ( 1
0358 HO 355 1=69,126
0359 355 TriFDCI) = n
0360 HO 360 i=l,NChAN
0361 TFflCHANfi) .E^. 0) RO TO 360
0362 C
0363 c    DETEPMINF NEXT RFc n Rn Mu^bFR
0364 TALL LHCFCTUCBf If n f TE p ,NRFL)
0365 C
0366 r     CUM P1'TF MU M bPR OF PLHCKS JH PETURN
0367 Tbl_K = NRLK-NKFC + l
0368 C
0369 C     RE w INur WRTT^" HEAUFR, A^D CLHSF PILES
0370 CAl L RWNOFf 1^C R (1 ,T) f IFR)
0371 CALL r,RITFCincP(l,T) ,IFR,IHEH)
0372 TALL CLOSET incRd»i) * i F Rr IRLK)
0373 360 CONTINUE
0374 C
0375 C     QU SFE IF ANHTHEP FUE IS TU bF CRFATEP
0376 HO TO ?10
0377
0378

FTN4 CHMPILEP: HP92060-1 6092 RFV, 1913 (790206) 

** NO FARMINGS ** NO EPRPRS ** PRORKAM = 04248
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PAGF OO^B FTM. 9:4H AM MUN., 9 MAP., 1981

0379 c
0380 C      fcS
0381 C
03R2 c SOURCE CGDF np SUDPU"TTNFS FHK USE KTTH SLFCT
03B3 C
0384 C ?8 DFCFwREP 1.978
03«5 C
0386 SUBROUTINE j'lLnYCinAV,^',TYFAP^JD*Y)
0387 C
0386 C    rALCHL^TFS JdLlAM DAY FRHH 00Y-MONTH-YFA"
0389 niM^wsioM M|)ftY(l?)
03^0 DATA NHAY/O,^1,5^,90 , i?0r1*1,1*1,212,243,273,
0391 TL=LFAP(TYFAP)
0392 TFCMOfM .Lt. ?) 11=0
0393 TD

0395 FND

FTN4 COMPILE*: HP9P060-16C92 KFV. 1913 (79020o) 

** ^0 MR^IMGS ** f '0 EPROHS **
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u

OoOoO = NUMnOJ 9i?000 =

£161 'AJH 8609T-090d6dH

lot?o
0? 90t?0

i=d v n ot s o t? o
02 Ul OU CO "dN* COot?'NV3AT JOUN) 31 t70t>0
01 ui ny co -dN- tooi'H\/3Ai)nuwjJi 

02 ul ny co *JM' it7'Hv3AUOuw; Ji
0 = dv1 I T0t70

HdHiD AIMW &UJ 0 = dv31 j 00t70 
dVdl tf Hud T=dv31 SMdOl^d D 

Si dVjAi dT 5dNINd3i?u    J
3 lb£o

Of?: 6 *Nld 6UOO 30 Vd



PAGF OQ10 FIN. 9:40 AM MON.r 9 M AP., 19*1

0406 FACTION FPCYR(IMiN,TriPUP,IDAYfIYEAR)
0409 C
0410 C    CuMpUTFS THE FRACTIONAL. ^MPT OF YEAR RFPRESEMlFu BY A
041.1 C TI^E GTVFN IM MJMUTES-HUUKS-JUL1AN DAY
0412 FHrYR=
040 RETURN 
0414

FTM4 CHMPILEP: HP9P060-160^2 RFV. 1913 (790206)

** N(J WARMINGS ** M U ERRORS ** PPQQKAM = 000^0 CO VMON =
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PAGF 0011 FIN. 9:40 AN > W . , 9 ^AP., 19*1

0415 SUP ROUTINE I'T^AD f NSEC , NHIh , NHuHK f N^AY , M tTAP, TDTF^ )
0416 C
0417 C    *DHS THE UTFFEPE MCF TN TICKS ( 1/? SECOND PULSE-'5 ) TH
0418 c THF GIVE M TIME. IHIFF MAY bF POSITIVE OP
0419 TSFC=IDlFF/2
04?o c
04?1 C    CnFCK FyP 7EPO
04?2 TFflSEG ,EO. 0)

04?4 IF (NSEC .GF. 0 .AND. NSEC .L^. 5^) RFTNRM
04?5 TFCIStC .LT. 0) GU TO ^0
04?6 C
04^7 C   
04?8 10 NSI
04?9
0430 TFfN^IN .LF. b<?) GO TO 20
0431 NNTN=O
0432 M H n U P = M H 0 U P11.
0433 TFfNHuUR .LE. 23) GU in ?0
0434
0435
0436 TFCN^AY .LF. 365+LFAP(NYFAR)) GO TO ?0
0437
0438
0439 20 TFfNSEC .GF. 60) GH TQ 10
0440
0441 C
0442 C    
0443 30
0444
0445 TF(N M 1N .GF. 0) GO in 40
0446 MMTN = 5**

0448 TFfNHOUR .GE. 0) (,n TO
0449
0450
0451 TFfNDAY .^F. 1) GO TO 40
0452
0453
0454 40 TFfNSEC .LT. 0) GO TH 30
0455 PETUPN
0456 PND

FTN4 cnMPILE p : HP9?06u-160Q2 RFv. 1913 1790206)

** MO WARNINGS ** NO EPRHRS ** PPOGRAH = 00166
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04S7
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PAGF oooi FIN. 9: 41 AN 9 MAP., 19*1

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
OOt 1
0012
0013
0014
0015
0016
0017
0018
0019
oo?o
0021
00?2
00?3
00?4
00?5
00?6
00?7
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0036
0039
ooao
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055

F

C
C
C
c
c
c
c
c
c
c
c
c
c
c

c
c

c
c

c
c

c
c

c
c

c
c

PRO&PAM PATCH,"?, 80

TO PAJTH HPLFS IN ^EnwAbNETir VAPIATTU^ DATA 
FILES RY LTNFAR INTERPOLATION. DATA HOLES ARF 
PY A DATA VALUF OF -1. FILt TYPF MUST BF Ii\TEC£R
YXXXLC, OR xXXXDC). PATCH DOES MOT CHFCK FU" PKOPFR PTI.F 
TYPE.

ThlS PROGRAM USED T H F FOLLOWING 
ROUTINE;

PY D.V. FITTFRMAN, U.S.G.S., AUGUST 1979
MOniFiFp 16 H£CE w bFR i960

, TriFDriPb)/ lbUK(1025) r U'A^'E r 3) , TrcFCS c pIDCbf

FQUIVALENCF ^ 
HAT A NM£M/ p /f 
*LUTTY/1/,LUpPT/6/

c    INPUT FILE
10 (AfRTT^CLUTTY, 1 000)

1000 FORMAT r/" INPUT FILE

IFR=",lS)

_")

1010

C     npFfM FILF
CALL UPEM(TDCbrlFHr
IF ciFR .HE. 0) GD TQ
WRTTFCLUTTY, 1 0?0) 

1020 FOPMA 
r-u TO

c    REA
20 CALL RFADFf lDCR,TEP,ThFD)

r    NRTTF HEADING
CALL EXECO, 1 100R^-LU P RT, 1 0)
WRTTFCLUPRT, 1 0^0) INAMF 

1030 FURMAT(" PATCH SU MMARY
CALL EX£C(3, 1 lOO^fLUPRT, 1 ) 
WRTTFCLUPRT, 10^0)

1040 FoPhATC1 FIPST POINT LAST POINT
*" RFC IPT DATA PEC IPT n A TA Tt^TR

C     DETEPMINF N'U^BFR UF DATA 
TFClHED(6b) .hF. -1)

c    SET SU^E PIAGS A^D

SLOPF")

L6ADF=1 
IRFC=2
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PAGF 0002 PATCH 9:41 AM MQN., 9 MAP., 19*1

OOS6 C
oos7 c   SET RUFFFN
0058 30 TpT=128*TNMtMtl
0059 CALL RFADF (I n CP , TEP , T6UF QPT+ 1) ,1 2«, LEI% TKFC )
00*0 C
0061 C    TNCREMFhiT TlN^M, KFCORD NU^BFR, AND MQPIFIFD Ft AC
0062
0063
0064 TMFLG(TNME M )=0
0065 C
0066 C    TNCKFMFNT PEAD
0067 TRFC=IPECtl
0068 C
0069 c   PESET PECUPD COONTFN
0070 MpT=0
0071 r
0072 c   ADVANCE: HUFFFK
0073 40 TPT=TPT+1
0074 r
0075 c   AUVANCF PETUPO
007b ^!pT = ̂ ! pTt1
0077 C
0078 C    AuVA^CF DATA
0079 FJPT=FTRT+1.

	C
	C    LUHKING FOP

0082 TFfL p ADF .FQ. 0) GH TQ 60
00*3 C
0084 C    BAD DATA FTijDE D
0085 C BAD DATA?
0086 TF'IBUF(TPT) .Lt. -1) GO TH SO
0087 C
0088 c   ALL DATA PPUTESSFD?
0089 TFCFTPT .GF. F^PT) GH TQ ISO
0090 GU TO 60
0091 C
0092 C    SAVE LHCATIUM n F FIRST BAQ DMA PUTNT
0093 50 TSTAP=TPT
00^4 C
0095 C    CLFAP LOOKING FOP RA^ DATA FLAG
OQ96 LbADF=0
0097 C
0098 C    ALL DATA PPOCESSFD?
0099 TFCFTPT .GF. F^PT) GO TO 1/10
0100 C
0101 C    FiMD OF RFCOKD
0102 60 !Ffft p l .Lt. 127) GO TO 40
0103 C
0104 c   SAVE LAST DATA POINT
0105 TdUF(l)=IbUF(1?9)
0106 C
0107 c   MODIFIED DATA FLAG SFT?
0106 TFCI MFLG(1) -EQ. 0) GO FO 7Q
0109 C
0110 c   WRTTF DATA TO DISC
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PAGF 0003 PATCH 9:41 AN M ON., 9 M A P., 19*1

0111 TAIL n0iTF(incp,it p ,TbUF(2), i2*,TRFcsu ))
0112 c
0113 C     7EPO INfoFM
0114 70 TNMt w =0
0115 GO TH 30
0116 C
0117 C     GOn D Uaja FINoFR
0118 C GOOD UAJA?
0119 80 TFCIPUF(TPT) .GT. -n GU TP o 0
0120 C
oi?i c    ALL DATA PPOGESSFU?
01?2 TFfFTPT .GF. F^PT) G n TO 140
01?3 GO TP 130
01?4 C
01?5 C     SAVE LOCATION np LAST RAD DATA pniMj
01?6 90 TENU=IPT-1
01?7 C
01?8 C     T,MTEPPOL*TF DATA
01?9 SLnpF = FLnAT(IdHF(IFNn+1 )-JPUF(T STAR-1 ) ) /FLPAT ( TE*'D-I S T
0130 DO 100 l=IST«RrlFND
0131 100 TiM'F CI)=TbUF f I ST AR-p -HF TX f SL U P E*F LUAJ f 1-1 R 1 AR+ P t ̂  . == )
0132 C
0133 C     &EPOPT
0134 TN=IPECSC l)-
0135 JR=IRECSf
fU3b TP = 1STAR-1
0137 JP = lFl\»0- 1 2** f INMFM- 1 ) - 1
0138 NTFR=lF^n-TSTA R t1
0139 WRITFCLUPRT, 1 0^0) TR,iP, I6UF ( 1ST AR-1 ) , JR , JP, TBUF f lFi\in+l)
0140
0141 1050
01 «2 C
0143 c    WRITF HATA m ni^c
0144 TFfp'MFM .LE. 1) QP TO 1?0
0145 HU 110 l=lrlNMFM-l
0146 110 CALL WPlTFCinc«,TEP, Tbt'F (l?8*t!-l)-«-2) r 1 2
0147 C
0148 c    SHMFFLF DATA TP H EAD OF RUFFFR
0149 CALL MPVF(TBUF,I?«*(TNME^-I ) , IPUF,O, 120)
0150 C
oisi c    SHUFFLF PECQRD N»IMREP
0152 TRFCSm=lPECS(IWMFM)
0153 TN Mt^=l
01^4 C
oi55 c    SET ^uniFiFu DATA FLAG
0156 120 TMFLG(1)=1
0157 C
0158 C     StT LOPKTNG FQP BAD DATA FLAG
0159 L6ADF=1
0160 C
0161 C     ALL DATA PPOCESSFD?
0162 TFCFTPT .GF. RNRT) GP TO 150
0163 C
0164 C     FlvjH OP RFC 0^
0165 130 TFfNPT .IE. 127) GP TU 40
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PAQF 0004 PATCH 9:ai AM WON., 9 MAR.,

H166
oi67
0168
0169
OITO
0171
0172
0173
0174
0175
0176
0177
oi78
0179 
01*0 
01«1
oi«2
ni«3 
01B4 
01«5 
0186 
01«7
0188
0189
0190

oi«>3 
oi^a 
0195
0196
0197
0198
01^9 
0200
0201
0202
0203
0204
0205
0206
0207

C
c    AiNtY POOI IN RUFFFR in READ ANUTHFK

TFUNMFM J-T. NMFM) PU in ^0 
C
c    DATA HOLF FXCLFOS RUFFFR STUPAPE

WRIT F (I, UPRT, 1 060) NMFM 
10bO F{jp M ATf DATA HyLE EYCFEHS STtjPARE CAPACITY f " , 1 ? ,

*" PErOPDS)"/" p RncFS?I M 6 T
WfcTTFUUTTY, 1060) NMFw
PU TH 160 

C 
C     TAN NUT FXTRARPLATF PATA

iao WRTJFCLUPRT, 1 070) IRFCSU ) , ISTAR
1070 FQPMATC1 END iJF DATA HGLF NUT

*" PRDCFSSINQ TPR M XWATtn n ) 
WRTTFCLUTFY, 1070) TRFCS ( 1) , I SI AR
no ro ibO

C
C     WRJTF rCjMpLET 

150 WRTTFCLUPRT, 1 
1080 FyPMATC" pPUCtSSTNG Cu^PLETE")

C
C     

160
DATA FLAG 

.hO. 0) Tn 170

c    WKTTF DATA in DISC
CALL fcPiTFf IOCR,TEP,TBUF f2), 1 2*, TRFCS ci )) 

c 
c    CLHSF FILE

170 TAIL CIUSECIDCB) 
C
c    ADVANCF PRTNTEP

CALL EyEC(3,1100RtLU p RT f 10) 
C
r    PRHCFSS SG M E MHRF HATA?

180 WKTTFCLUTTY, io q o)
1090 FUPMATC/" PRHCFSS ANPTHEP FILE?  ")

PEADfLMTTYr 1010) I
TFCI .FQ. ?HVt) RU in 10
STOP

FTM4 CPMPILEP: hP9?060-160°2 RFV. 1.913 (790206)

** MO ** E P RHRS ** RPUPRAM = 0?1"53 = uOuno
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0208

79



RAGF
oooi 
MOVE
.ENTR
SOURC
SQRPT
OEST
OESPT
NU M BR
** MQ

0001
AS M B,L,T,C

R 000005
X OQ0001
P OQOOOO

R 000001
R 000002
R OQ0003
R oooooa
ERRORS PASS#1 **RTE
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PAGE OQ02 * 
0001 
0002 OOOOO 
0003*
0004* MOVE
0005
0006
0007
0008
OQ09
0010
001 1
0012
0013
0014
0015
0016
0017
0018
0019
00?0
00?1
00?2

00?3
0024
**,

ooooo
00001
OOOQ?
00003
oooo^
00005
00006
00007
OOOIG
00011
OQOl?
ooon
00014
00015
00016
00017
00020
00021
0002?

- PROGPA M TO KiOVF THF CU^TFNTS OF fl»gF APR AY in ftftPTHEP.
FNT MOVE

OOOOOO SOl'RC
oooooo SOPPT
oooooo HEST
OOOOOO DESpT
oooooo MU M BP
OOOOOO ^UVE
016001X
OOOOOOP
16?004P
00?003
126005P
06?OOOR
14?001P
066002R
146U03P
10S777
1 OOQ04R
oooooo
126005P

NU EPR n RS *THTAL **RT{

FXT
R ss
p$s
R3S
RSS
R SS
MOP
JSP
HE F
LQA
SZ A ,
,THP
t DA
ADA
I OR
A UP
M V W

JHP
FNH

. E N T P
1
1
1
1
1

AHDPE SS UF SUHKCfc. til'FFtP
AHDPESS OF SQURrt d'lFFEP PolN
AHDPESS UF PESTlNA i 10^' PUFFFK
A n DP£
AHUPE

SS UF nESTIiJATTO !U PUFF
S6 OF NUMbFk OF WORDS

p k
TU

.EMTP RFSOLVE INHiRECT AHL/PESSF^
SUURC
NU^?'bPf I

, PSS
MOVE, i
SuHRC
SOPPT,T
DEST
H£SpT, T
NU M £5Pf T

MOVt f i
M UVE

MHVF
YF$,
NO, j-

FORM

NOVF

7 E P ( J v"« n R n S °
PLTUPN
HRM SUHRCE dMF"Fh p AL/^K

DESTINATION PUFFF.K AHO

WORDS

FS
°£

i ASr»iP 7t>09?^**

81



PAGF 0003

.FMR 00006

DFSPT 00010

DF3T 0000<?

0001?

00011 

SHRPT 0000*

oooo7

00013 

0 0 Q ? 1

ooo?,o

onQOb 

00015 

00019 

00014

00o?5 0002^

0002?
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PAGF oooi FJN. 9:4"* AM MOM., 9

0001 FTN,L

0003 c
0004 C    DROGRA^ TO LOrtPASS FILTER DATA USING A KFCURS1VE
0005 c TnF FILTFR is DESIGNFD 6Y USING A PILIMEAR TRANSFkrw, r U,M
0006 c ON AM ANALOG b''TTEPWORTH P~TLTE P . THF FILIFK o R D F K r *>'oRu p
0007 C AND CU T OFF PREQUFNOY ARE CHUSEN SUCH THAT PARCHING T « n
0008 r SECTIONS OF THF FILTFR RFSULTS IN A DESIRED CUTOFP
0009 c FKFQUEMCY AND ATTENUATIU*' AT A SPECI^IFD FPEOUFN^Y 1 M THF
0010 c STOP bAND. THF FILTFR is APPLIED TN THE FHKWAPU AN
0011 c DIRECTION ON IHE DATA TU IMTRODUCE ZFRP PHASF SHTPT
0012 C THIS PROGRAM CAN FILTER ORIGINAL (XXXXOC) OR
0013 C (XXXXDC) DATA SETS. "L" TYpF FILES CA*' P E F
0014 C TP THEY ARF FIRST PENA M ED TO 'H' OR 'D' TfPE.
0015 C
0016 C WRITTEN BY D.V. FITTFR M A*', U.S.G.S., SFHTt.MbFK 1 9 7^>
0017 C ^UDIFIFD b JANUARY 1961
0018 C
0019 DIMENSION IFTLF(?),ISI7tC2), IDCfafl^), JDCb(ia4'>,THFoa?6'»r
0020 *COFFC4,50)
00?1 FyUlVALENCF riHEDC127) f PNPT)
00?2 HATA LUTTY/1/,PI/3.1^159?/,ISI7E(2)/128/
00?3 C
0024 c   INPUT NAME OF FILE TO RE FILTERED
00?5 10 WPTTF(LUTTY, 1000)
oo?6 1000 FUPMATC//" NAMF op FILF TU BF FILTFRFD? rxvxxuc, XXXVDC) _

00?8 1020 FORfviAT(3A2)
00?9 C
0030 C    CHFC* FUR 5TH CHARACTER BEING AN 'CT UP 'D'

0032 IFfI .FQ. 47^00B .OR. T .to. 4POOOR) GO TO 20
0033 ^RITFCLUTTY,1030)
0034 1030 FORMATC" FTLF MA^L MUST HAVE 'n- UP 'D' IN STN
00^5 GO TO 7o
0036 C
0037 C    CHFC« FuR FxTSTENCF Op FTLf7
0038 20 CALL OPEM(iDtb , IFR ,IF ILL, 2)
0039 TPflFR .GE. 0) GO TO 30
0040 WKTTFCLUTTY,1oflo) TPTLF,TEP
0041 1040 FOPMATC" ERROR: FILE=" , 3A2r" IFR=",I5)
0042 GO TO 70
0043 C
0044 c   READ DISC H^ADFR
0045 30 CALL RFADF(IDCR,TEP,TMFD)
0046 C
0047 c---- INPUT PAPA^ETERS
0048 C
0049 C FC = CUTOFF FRFQUEMCY (HFRTZ)
0050 C FS = STUP FRFQUENCY CHFRTZ)
00^1 C DB = DFSTRFD ATTFNUATION IN DB AT FS (r>b>0)
00^2 C

0054 35 WR-TTFCLUTTY, 1 050) FNYU
00^5 1050 FOPMATC" NYyUIST pREOUFNCY = " r PP .5," HZ"/
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PAGF 0003 LPBUT 9:43 AM MUM., 9 19*1

0111
0112
0113
0114
0115
0116
0117
0118
0119
0120
0121
01?2
01?3
01?4
0125
0126
01?7
01?8
0129
0130
om
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145

C-

C
C-

C
C-

c
c-

c
c-

1
c
r  

c
c-

c
c-

1

  WKTTF HEAUFR UN nurpin FTLT
50 CALL WITF(JOCP-,TER,THFD'>

   FORWARD F1LTFR THE UAJA 
ThLAG=1 
TRFC=1 
TpT = 1
TALL FTLTKClFLAG,IPEC,IPT,FNPT,inCR,

*MTFRM,LUTTY)

   ChFCK FuP TRT=1
.Fti. 1) IPT=12S

FILTFR THE DATA
TFLAR=-1
CALL FTLTKfiFLAG,iREC,TpT,FNPT,jncR,>TuCb,coEF,pRPD,

FTLF CRFATED
WKTTFCLUTTY, i 100 TFTLF

100 FUPMATf" LPWPASS FTLTER£H DATA FTLF=",?A?)

  rtnsF THF OUTPUT FTLF
CALL

  CLPSF THF TNPUT FILE 
CALL c

   PROCFSS MUPE DATA 
70 WKI7F(LUTT V ,H10)

110 FOPMATC" FILTER ANOTHEP FH.t? (YF OR 
READCLUTTYr 1020) I 
TFCI .Fu. ?hY£^ PU TH 10

FTN4 COMPILER: HP92060-16092 RFV. 1913 (790^06)

NO GS ** MQ ERRORS ** = 015^7 CU M MO!\i = OOOOu
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PAGF 0007 FjM. 9:43 AM MUM., 9 MAP., 1981

0255 SURROUTIME HFSPN CLV-'l T V fCOEF, PRODr NTER*,, NOkPR , FT , F3, DP , n^.c ,
02*^6 * 0 >N $ , 0 ̂  P , F ̂  Y y )
0257 COMPLEX A,R,H,7,72
0258 DIMENSION COFFC4,50)
0259 HATA PT/3. t4l5 c>2/
0260 r>!AGfZ)=SuRrfRFAL(7)**? t « 1MAG(7)**?)
0261 WRTTFCI-UTTY, 1000) FQ r D R , F$, ulft'C , ONS f OWP f NORPR
0262 1000 FORMATf" P"TLTE R RESPONSE FOR THE FOLLO^I^'G UFSTG K| PAPA
0263 *" -3 OR AT "rF«.5 f " HZ -",F6.2," DR AT H rF8.^ f " HZ"/

0265 WKTTFCLuTTY,1010)
0266 1010 F U R MATCl9x f "ONE StCTTUM" r 6V r "TWO SFCTJOiVj" /?x f "W" , 4X ,
0267 *"FREQ"f 5X, H riAG II , /4X,"GATN PhA$F MAG" , 4X f "GA JN'M
0268 nF = F !̂ Yn/?5.
0269 F=-pF
0270 OA=PI/25.
0271 !*f = - D ̂
0272 OCOS=COS(OW)
0273
0274
0275
0276 C
0277 C    LOOP UV£ P FR
0278 DU 10 1=1,?6
0279 Ws^tDw
02«0
02*1

0283
0284
0285 Z=CMPLV(Acn3rAS1N)
0286 H = CM pLX(PRHD,0 . 0)
0287
0288 C
0289 C   
02^0 HU 20 J=t,MrFK^
0291 C
0292 C    COMPUTE NE W ERATUR ANH DENOMiMAT LJP TERMS
0293 A=72+Z*C M PLx(COEFO,J),0.0)trMPLX(CQFF(4rJ)rO.O)
0294 R = 72'»> Z*C w PLx<'COtFtl,J),0.0)tCMPLX(rOFF(2,J)fO.O)
0295 C
0206 C    CriFCK FUR 7£PU
0297 TFfC M AH(A) J_T. IE-16) GO TO 30
0298 C
0299 C    ChFCK FUP PULE
0300 TF(C M An(R) .LI. IE-16) GO TO 40
0301 20 H=H*A/R
0302 QUT060
0303 C
0304 C- - ZERO HANDLER
0305 30 AG1=0.0
0306 Gj\l =-999 .9
0307 GU TO 5o
0308 C
0309 c   PULE

89



PAGF 0008 P£SPN 9:43 AH 9 MAP., 19«i

0310
0311
0312
0313
0314
0315
0316
0317
0318
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329
0330
0331
0332
0333
0334

40 AG!=9
GIM 1 = 9 9 9 . 9 

50 PH1=0.0

C
C    

60
TP(AG1 . 
AG1=0.0

. 1F.-16) GH Tu 60

Pril=0.0

HQ TO 7u
80

70 WtfTTFCLUTJY,1020) 
1020

' , F f AG 1 , G.\ 1 , PH 1 r AG2 f RfM?
Or lV f P7.5

10 COMTTNME

FTW4 COMPILE^: HP92060-16092 RFV. 1913 (790206)

** ** NQ ** = 00000

90



PAGF 0009 FTN. 9:43 AM wgN.r 9 ^AP., 19*1

0335 SUBROUTINE F TLTR ( 1FL AG , 1REC , TpT , FDA T A , TDC b , JDCP , TOFF ,
0336 *NTFR M , LUTTY)
0337 DIMENSION TDCbfl«4), JDCdC 144), CUFF f 4,50), XN( 3,51)
0338 GUATA=0.0
0339 C
0340
0341
0342
0343
0344
0345
0346
0347
0346
0349
0350
0351
0352
0353
0354
0355
0356
0357
0358
0359
0360
0361
0362
0363
0364
0365
0366
0367
0368
0369
0370
0371
0372
0373
0374
0375
0376
0377
0378
0379
03*0
0381
0382
0383
03*4
0385
0386
0387
0388

C    

C
C    

10
c
c   

30

1000
c
c   

c
c   
c
c   

c
c   

i

c
c   

40

c
c----

c
c   -

c
c   

50

PEAD IPEC-M (JME FHR nFAnE p )
CALL RFADF C I'US , I t p , TOCo ( 1 7 ) , 128, LFN, lR£Ct1 )

INITIALIZE L*G VALUE**
Xhfl, !)=PRnD*incR(TpTtl6)
X is! ( 2 r 1)=XM(1, 1 )

X N C 3 r 1 ) = X f\j ( 2 f 1 )
DO 10 T=1,NTFRM
F=(1.0+COtF(3 f T)+LHEF(4 f T) ) / C 1 .0+COEF(1 , T ) +CHEF (?, T ) )
F=F*XN(I,D
Djj 10 ,1 = 1, 3
Xw(J»I+l)=F

START FILTFR LOUP
X.^Clf l)=PKOO*lDCR(IPTtl6)
TrflFbPKfD M ) .LT. 0) v^ITE a"TT Y , 1 000 ) JFL AG, G^AT A f F^
FuRMATC" lFLAG="fI?," GOAT A=" , F7.U, H F HATA=" , F7 . 0 )

APPLY FILTER
Du ^0 T = l f ^ l ^ F R M

GET IiMPUT

SHMFFLF OUTPUI
XNC3f I-H)=X,MC2f I + l)
Vft f ~3 TJ.1^  Vii^1 I A. t ^ *^ ri '- C. f i T i )   A ty v 1 , 1 T ^ /

FILTFR NFXT °uiNT
Xr\|Cl,I + l)=Xf\j(i,l)fCUFFf3fI)*Xlsj(2,I)tCOFFf4,l)*XNC3,I')

* -COF.F(lfI)*X,Mf2rI*l)-CUFFC2fl)*XlNiC3rl + l')

SH'JFFLF TN p tJT
X iM ( 3 , I ) = X i M f d. f I )
Xi\»(2fI)=XNCl*l)
JDCBClPT+l6) = lFlX(Xi\i(lfiMTEPii/i^nt0.5)
GDA1 A=GDAT Ai-1 .0
TpTrTPTtTFLAG

CHFCK FU P FULL OUTPUT &UFFFK
TFflFLAG .F.Q. 1 .AMtf. TPT .LT. 1?9) GU TH 50
TFCIFLAG .FQ. -1 .AND. IPT .GF. 0) GO TU 5^

WRITF p £Cu p D TO DISC
CALL rtPlTF(J n CR,Tt: p fvJDCb(l7),l?8fI p ECt1)
IPT=128
IFflFLAG .FQ. !) lPl=rl

FrjnUGH DA[A
iFfGDATA .GE. FQATAj GO TO 60

03*9 C
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PAGF OQ10 FILTR 9:43 AM MQN., 9 M A P., 1981

0300 c   CHFCK FQP FHPTY INPUT RUFFFR
0391 TFCIFLAG .FQ. 1 .AMD. TPT .IMF. i) GO rn ?o
0392 TFflFL^G .Fy. -1 ,A.\n. IPJ .NE. 12*) GH TQ 30
03^3 C
n3<?a c   MQVL RFCHRO PUT^TEP A^P PLAU I^FXT nisc RFC^RH
0395 TRFC=IPtC+TFLAR
0396 CALL RFAOFf mcBr TtPr TDCbf 17) , 1 ?8 , LFi\» r 1P£C 11 )
0397 RU TO 30
0398 C
0399 c   FIMISH y.iTH THP REST UF THF DATA
0400 C TF NHT AT THF ^TART OF A BUFFER WRITF Tl IP n
0401 60 TFCJFLAG .FJ. i .AND. IPT .to. n RETURN
0402 IFflFLAG .FU. -1 .ANH. IPJ .^Q. 12^)
0403 CALL AR1TF(JDC^,TE R rJUCBC17) r l?8r
0404
0405

FTM4 CHMPILEP: HP9P060-16092 RFy. 1913 (790206)

** NQ WARNINGS ** MU ERRORS ** PROGRAM = 00996 COM MHN = OOOOQ
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PAGF 0001 FJM. 9! 43 MQM . , 9 MAP.,

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
00?1
00?2
00?3
00?4
00?5
00?6
0027
0028
0029
0030
0031
0032
00^3
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054
0055

FTN,L

C
C    
C
C
C
C
C
C
C
C
C
C
c

C
c   

10
1000

1010
c
p      »«»

1020

c
c   

20

1030

C
C    

30

1040
r
c   

40
1050

c
c   

42
1060

PROGPA M

TO DFCTHATF PR SFLFCT A PORTION np A w PRIGTiMAu
DATA CXXXXPC) PR LO-PASSFO DATA fxxxxLO FILF. THF 
PRPGPA^ CAN ALSO DFCTMATF 'D' TY D E FILFS IF THFY APE 
FIRST REMANED TU '0' OP 'L' TYPE FILFS. THE 
USFR SPECIFICS THE INPUT FILF, THE MWP£P PF PPP'TS Tu rjF 
SKIPPED AT THE BFGTNMING OF THF FILE, TMF OECI^A T IPN 
NU^BFR CPUTPUTS FVFRY N-TH PPIMT), AMQ THE NU^PEP PF 
POINTS IP R E OUTPUT.

PY o.\/. FI
IS n£CE MBFR 1980

U.S.G.S., 1976

FQUIVALEMCF fIHEO(66),WPT),(IhFDC1?7),FNPI) 
HATA LUTTY/I/,TSTZF(?)/I?S/

PF INPUT FTLF 
NRTTFCLUTTY,1000)
FORMAT c//" NAMF np INPUT FTLF? CXXXXPC, xxxxi.c) _"
REftDCLUTTY/1010) IFILE

TEST FOR ppo p £p PILE INA^F
TTFST=TANDflFILE(3),177400R)
TFCITEST .PU. 47400b .PR. UFST .EO. 46000P) GP TO
'4RTTFCl.UTTY,1020)
FORMAT (" FILF 
no TP 10

MUST HAVE OR 5TH PPSITTOM")

THFCK FOP FXTSTENCF PF FTLF
CALL QPENClDCb, lFR,IFILt,2)
TFCIFR .GE. o) GO TO 30
WRT IFCLUTTY, 1030) TFTLF,IER

f" OPENING EPRPR: FILE=",3A2, 
T n 140

IFR=",I5)

HFAHEP
CALL kFADF(incP,!EP,ThFD) 
WNTTFCLUTTV, 1040) FNPT

f" INPUT FTLF LEMGTH=" , F 7 . 0 )

UF POINTS TP SKIP AT
WRTTFCLUTTY,1050)
FORMAT f" SKIP we?) POINTS AT

NTNG PF 

OF RECQPQ?

lF(f\i?KTP .Lt. -1) GO TP 40

HRTTFCLUTTY,1060)
FORMATf" DFCTMATTUN MU MBFR? f.GE. i) _" 
pE^DfLUTTYr^) MDFC
IF(NHEC .LF. 0) HU TP 42
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PAGF 0001 FTN. 9:4*» AM MOM., 9 ^A D ., 19P1

0001 FTN,L
0002 PROGRAM AD?uR,3,*U
0003 c
0004 C    PROGRAM TO APD OP ?URT P AH INTFtFK, P EAL, n R WiPLFX FORMAT
0005 C HISC FTLFS.
0006 C
0007 C WRITTEN PY D. V. FITTERMAN, N.S.G.S., JUNE 1 Q 77

0009 C
0010 DIMENSION TFTLF(3),inc n (14^),i n UF(12«),DliFT(64),JFILF(3),
0011 *JDC6(l44),JbHF(l?8),PUFJ(64),KFILEr3),KDC6riA4),KbUFCi?M)r
0012 *RuFKffc>4),i$17E(2)fTHFbCl?8)
0013 FuHlVALENCF (NPT 'r l^EP C 60 ) ) , ( TtfllF U ) / *UF1 f 1) ) ,

0015 PATA LUTTY/1/,TSTZF(?)/1?6/
0016 C
0017 c   TYPE UF FILES
0018 10 NRTTF(LUTTY,1000)
0019 1000 FQPNATf//" FTLF TYPE 9 (IN=TNTEGER, RF=REAL, CU=COMPLFX) _")
00?0 °EADfLUTTYf1010) I T YPE
00?1 1010 FORNATC3A2)
00?2 TFflTYPt .Mb. ?HIN .ANH. ITYPE .NE. ?HPE .ANP.
00?3 *IT Y PF .MF. 2HCP) GP TO 10
00?4 C
oo?5 c   AUDITION OP SUBTRACTION?
00?6 20 WRTTFCLUTTY,10?0)
oo?7 1020 FORMAT(" APD OP SUBTRACT? (AP PR sn) _")
oo?8 READ(LUTTY,ioio) JPP
oo?9 TF(IOP .ME. PH&D .ANP. IPP .NE. ?HSU) no TP ?o
0030 C
0031 c   INPUT FIP$T FILE NAMF
0032 30 TFCIPP .Ft.. ?HAQ) WRT TF Cl UTT Y , 1 030 )
0033 1030 FOPMATC" AMuFhP FILE? _")
0034 TFflOP .FQ. ?hSu) fr'KTTFCLuTTY,1040)
0035 1040 FORMAT!" 11 NiT<Ni"EMD FTLF? _")
0036 PEAUfLUTTYrlOlO)
0037 C
0036 C   DETEPHTNF CO
0039 CALL COMP(TFTLF,LUTTY,ICOMP)
0040 C
0041 C    OpFN FIRST FTLF
0042 CALL OPEN(TDCd,lFR,lFlLE,2)
0043 IFCIFR ,GE. Oj GP TO ^0
00*14 WRITFCLUTTY, 1 0^0) !FTLF,TEP
0045 1050 FOPMK" OPENING L P ROR FH E = " , 3A2 , "
0046 GO TO 110
0047 C
0048 c--  INPUT SECOND FTL P M A M E
0049 40 TFCIOP .F(*. ?HAD) ^'R'T TF (L UT T Y , t 0*0 )
00^0 1060 FuPMATC" A^bFNP FILE?  ")
0051 TFflOP .Fti. ?hSU) WRTTFCI.UTTY, 1070)
0052 1070 FORMATf" Sl'bTRAnFNP FILt?  ")
00^3 PEADCL'ITTY, loio) JFILE
00^4 C
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PAGF 0002 ADSU8 9:44 AM

0056 CALL cnMP(JFTLF,lUTTY,IcnMP)
0057 C
0056 C    npFN SFcniMP INPUT FILE
0059 CALL UPEN(JDr b ,lFR,jFiLE,2)
0060 IFdFR .RE. 0) GH TU bO
0061 WK! rFCLuTTY,1050) JFTLF,T£P
0062 GO TH 110
0063 C
0064 c-  PEAD HFAHEPS
0065 50 CALL KFAOF (I n CP, TtR, IrlFp)
0066 CALL NFADP f jocB,iEP,Jb'JF)
0067 C
0066 C   CHFCK FUP H£A[)FR DTSCRFPANriFS
0069 CALL CHECKCIHED,JD"F*IFK,LUTTY)
0070 C
0071 r--  CHFCK FUP FRPQRJJ
0072 IF ClANn(lLP,77R ) .*'£.. 0) G^ TU 110
0073 C
0074 C     CHFCK FUP ^'APNlN^S
0075 TFflANnCTEPf7700^) .Fy. 0) GO TU bO
0076 WKTTFCI UTTY,10*0)
0077 1080 FUPhATC" CHNTJNUF PROCFSSI^G? (YE HR ^n)

0079 TFCI .K't. ?HYE) GU TH 110
0080 C
0081 C    PtTEPMTNF Lt^GTH UF INPUT FILE IN
0082 60 CAIL LHCF(IDCb , IFR,1 , J r K,ISI7EC1))

0084 C--  CQNVFRT TU bLUCK-^
0085 Ti>TZF(l)=ISl7t:ri)/?
008o C
0087 C   -- IiNiPUT NAME. UF nyipUT hTLF
0088 TFflHP .EG.. ?HAD) WRTTF (I.UTTY, 1 0<>0)
0089 1090 FURhATC" I\AHP (IF SUM FTLF? _")
00 Q 0 TKinp ,FQ. ?HSU) ^RTIFCLUTTY, 1 100)
0091 1100 FORMATf" NAMF HF UlFFERENCF FILE? _"
0092 PEADCLUTTY/ ioio) KFHE
0093 C
0094 C    CRFATE OUTPUT FILE
0095 CALL CREAT(KDCR,TER,KFTLF,TSTZF r 1)
0096 TFCIFN .C-E. o) G n TO eo
0097 WKTTF(LUTTY,1110) KFTLF,Tfc~R
0098 1110 FORMAT(" CPtAfTuN FRRUP:
OQ99 GU 10 100
0100 C
0101 C---- CU M PUTF GAIN RMTU
0102 60 CAIL GAlNSf lHEn,,TbUh,iCuMP,bAI\'R)
0103 C
0104 C    - S^RTTF HLA.DFK TP nuTRlif FILF
0105 CALL WPITF(KDCB,IEP f THFD)
0106 C
0107 C    IU, THE APITH M ET1C
0108 T&T&N=1
0109 TFCinp .Fu. ?HSU)
0110 C

99



PAGF 0003 AOSUP 9:44 AH *'UN.r 9 M AP., 19*1

0111 C---- ThTEC-E p AD^lTiniM OP SuPfPACTTuN
0112 IFflTYPE .Fy. ?HTN) CALL A^SPl ( HUR , T6»»F
0113 *K 6UF , b A 1NR , i .9 I Q N , N PJ 1
0114 C
0115 c   PEAL ADDITION HK s'-'bTKACTiniM
0116 TFdTYPE .FQ. ?HPE) CALL AHSRR f IDCR , IBl'F', bNFT r JUC t,, JRyF
0117 *RuFJ/KncP»KbllFft3HFK f
0116 C
0119 C    COMPLEX ADDITION QP
01?0 IFfiTYPE .FU. ?NCo) CALL Ar»SRR ( IDCR , TdUF r bl'FT , JDCb

01?2 C
oi?3 c   CLOSF FILL?
oi?4 CALL
01?5 100 CALL
01?6 110 CALL CLOSE(1DC R )
01?7 C
oi?8 c   PKOCFSS AfgniHER FILE
oi?9 WKITF(LUTTY,ii?o)
0130 1120 FOPNATC" pPOCESS MHKF FILES? (YE OP MO)
0131 PEAQCLNTTY,loio) i
0132 IFfl -EQ. PhYE^ no in 10
0133 Sinp 
0134

CHMPILEP: HP9P060-16092 RFV. 1913 (790206) 

** NO WARMINGS ** NO £PRDRS ** PPOCRAM = 01605 CUMMn (̂  =
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PAGF 0004 FfM. 9:44 AM MUM., 9 MAR. r

0135 SUBROUTINE CHECKCIHEH, JhFD,IFR,LHTTY)
0136 C
0137 C     ChFCKS FOR HFAOER DISCREPANCIES
0136 niMtNSTON THFDUP8) , JhFDf 1?6)
0139 TEP=0
0140 C
oi4i c    EKPURS
0142 C
0143 C     SAME NUMRbR Op POINT??
0144 TpfiHED(66) .tQ. JHEHC66)) GH TO 1"
0145 TE p =TEPtlb
0146 WKIlF(LUTTY r 1000)
0147 1000 FL'RMATC" t^KOR: DIFFFHFNT MU^SFK QF PUTNTo 1 K ' FILt.S")
0148 C
0149 C     SAMt EFFFCTIVE SAHPLF INTERVAL?
01^0 10 Th f IHED(671*THFUf68) .FQ. .THFD f t>7) *JHEO ( f 8) ) GH Tu ^n

0152 WRTTFCLUTTY, lulO)
0153 1010 FUPMATf" tRHOR- niFFFKFNT FFFECFTVF SAMpI £.
0154 C
0155 C     SA M E RAD^lMb VALt'E?
0156 20 TF(IHtD(69) .E^. J w E r>(^9)) GH TO 100
01^7 WRTTFCLUTTY, io?<n
0156 1020 FORMA ff" L P RTR: niFRFRFNT PAPDTi\iQ VALUF")
0159 C
0160 c    WARNINGS
0161 C
0162 C     SAME START TTMF?
0163 100 TPCIHEDC61) ,£n. JHED(61) .AND. THFD(6?) .Fu. JhFpCb?) ,AIS,n
0164 *lHFu<"e>3) .Fii. JHFu'r 63) .A^n. 1HED(64) .EH. JHEn(64)
0165 *T h Fuf65) .Fy. JMFDC65)) HO TO 110
0166 TEP=TL°t100b
0167 WRTTF(l UT7Y, tlOQ)
0166 1100 FURMATC" MRNING: njFPFRFiMT START
0169 1 10 RETU R fJ
0170

FTN4 CHMPIl.EP: hP9?06u-16092 RFV. 1913 (790206)

** NO WARNINGS ** MU ERRORS +* PROGRAM = 00273 ro^MHjM = QOOOO
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PAGF OQ05 FJN. 9:44 AM 9 MAP., 19*1

0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
01«6
0187
0186
0189
A 1 Q A

A 1 O i

0192
0193
0194
01Q5
0196
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206
0207
0206
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
02?1

02?3
02?4
02?5

C
C
C

C
C

C
C

C
c

c
c

c
c

c
c

c
c

c
c

c
c

c
C'

SuPROUTlNt. 
*TST&N,NpT)

P, TbUF , JDCR , JbHF , KDCR, 

FOP ADDITION ANU S'lbTRACTlDN UF TNTLGtP
DISC

20

40

F Cl?b) 
IuATA=0 
M X = 0 

10 IPT=1

PEAD
CALL REAHFf I^CR, it.p,TdUF)
CALL RFAHF (jncB,TEP,

" DATA

TPTsTRTtl 
TFCIPT .IE. .AMD. .LT. NP|) GO ?0

   OUTPUT s"fs
CALL rtP-lTf (j\r>CR,TtP,»<DUF)

.LT. NPT) GO TU 10

   ChFCK FOR ruUfjT nuTSTDF DF ALLHwAbLE RANPE 
TpfMV .L p .

PEAD HFAPEP 
CALL RFAHF (K I?&,LFN, n

no 40 1 = 1
TFCI .LE. 
IFU .Rt.

HEADFR
CALL

   Lunp UVEP DATA
TCATA=0 
TRFC=1

TPT = 1 
CALL RFAPF

r i?a, n

, I£P, K ri UF, 1?8, LFN, I&EC)

 -- ADJUST C"
60 K b UFf1PT)=TFT

TCATA=TDA]At1

FOP RFc n R n AND DATA

102



PAGF ooo6 A I>SBT 9:^ AM MUN., 9 MAP., 19*1

02?6 TFUPl .LE. 12* .AND. TDAJA ,LT. NP[) PU TH 60 
02?7 C
02?8 c   WKTTF HUTPUT
02?9 CALL l«PlTF(Kr>CRf TtPfK c.l'Ff l?8r IRECJ 
02^0 C
0231 C    ChFCK FuP ALL OATA
0232 TFCIHATA .IT. MPT) ^ Ty
0233
0234

FTN4 COMPHEP; HP9?060-l^O 0 ^ RFV. 1913

** ^G E p KORS **
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PAGF 0007 FIN. 9:M ANJ MyN., 9 M AR.,

0235 SUP-ROUT I Nfc A^S^R ( mc^ , IbUF , bUF T , JDCb , J^UF , RljF J , KHCR , K D HF ,
0236 *PuFK,ISIGi\,,fM p T)
0237 C
0238 C     PGUTTiiF F(jP ADDITION ANO SNbTRACTinN UF PLAL AMU
0239 C FORMAT DISC FUE?
02^0 HjMfcMcJTuN IUC»r l'U) f Tb«IF(l?6) fRUFl f6^
02^J1 *RuFJf6/J),Kr)C p-(l44) f K^UF ( 1 2R ) , bUFK C 6*4 )
0202 lL)A]A = n
02^3 10 TpTrl
0244 C
0245 C     PfAU KECHRns
0246 CALL NFADF f IHCP, ItPfltUF )
0247 TALL RFADF r jncn, Tt
0248 C
0249 c    acn
0250 20 BUFKf IPT)=PUFif IP? ) t TSTGM*RUF J (
02^1 TCATA=TDA1A+1
0252 TpT=TPTtl
0253 TFUPT .Lt. 64) GO TP ?0
0254 C
0255 C     OUTPUT SU^
0256 CALL irvPlTp (KDC* , T t p , KbUF ">
0257 TFCI^ATA .LT. MRTj GO Tu l n
0256 PtTuPN
0259 E.vD

FTN4 CHMPILEP; HP9?0^0-160^2 RFV. 1913 (790206)

** NQ WARNINGS ** M(J EPRORS ** PROCRAM = 00085 rO^MHi-j = i> 0 0 ft 0
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02<*4
02<>5
0296
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0303
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0311
0312
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c
c

SUPROuUNt I HEP, JhFUr

SUBROUTINE TO PETERMTNF GAIN RATIO WHICH is
DEFINED AS THE GAIN FACTOR OF THF SECOND FTLF
DIVIDED PY THE GAIN FACTOR OF THF FIRST FILE.
DIMENSION

.G£. a) GO TO 100

FACTOR

RETURN 

   FLFCTRIC cn (
GATN FACTOR 

100 G,

PER 204P CUUNTS

= ^8^2.813 PFR LTNrF LENGTH PFR
V

RETURN

FTN4 COMPILER: HP9P060-160^2 RF\/. 1913 (790^06)

** MQ ** ** = 0009a = ooooo
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PAGF 0001 FT M . 9:44 AM

0001 F T N,L

0003 C
0004 C    PROGRAM Ty MULTIPLY AN INfFGFR, SEAL, PR
0005 c FORMAT DISC FILE BY A CONSTANT.
0006 C
0007 C WRITTEN PY D. V. FITTERMAN, M.S.R.S., MAY 1976
0008 C
0009 C MODIFTEO 1b DFCFHPE P 19«0
0010 C
0011 oi WENS TUN IFTLFO) , mcBcia/o, iBUF(i2«) ,BUFT C64), TSU P (?) r
0012 *IHFD(128)
0013 FyMlVALENCF ( NPT , IHEO C 66) ) , ( IbUF C D r P UF1 ( 1 ) )
0014 DATA LUTTY/1/,T3TZF(?)/1?8/
0015 C
0016 C    FILE TYPF?
0017 10 WRTTF(LUTTY,1000)
0018 1000 FO p MATC//" FIuF TYPE? CiM=TuTEGER , RF=PEALr ru=COMPLFX) .")
0019 PEADCLUTIYr 1010) IT^PE
0020 1010 FORHATC3A2)
0021 IFCI T YPt .NE. 2HTi^ .AJMD. ITiTPE .ME. ?H P E .A^n.
0022 *TJYPF .NF. 2HCP) GO Ty 10
0023 C
0024 C--  FILE NAMFV
0025 WRTTFCLUTTY,1020)
0026 1020 FOPMATf" FTLF NA M E? _")
0027 PEAD(LUTTY.lOlO) IFILE
0028 C
0029 C---- OPFN FTLF
0030 CALL OP£N(TDCbrlFR,!FiLEr2)
0031 TFCIFR .RE. 0) GO TU 20

0033 1030 FORMATf" OPENING ERROR: FiLt=",3A2," IFR=",I4)
0034 Go TO 30
0035 C
0036 c   READ HFADER
0037 20 CALL KFAOFCIDCR,IER,THPD)
0038 WRTTFCLUTTY,1040)
0039 1040 FOPMMf" MULHPLTCAflvF FMCTPR^ _")
0040 RtADCLUTTYr*) F
0041 IFCITYPE .FQ. 2hTN) RU TP 4Q
0042 C
0043 C    SET VALUF PF rt
0044 N=MPT
0045 TFCITYPE .FQ. 2HCO) M=2*N
0046 C
0047 c   PERFORM MULTIPLICATION
0048 CALL MULTKClDCRfTbUFfDUFTfNfF)
0049 C
0050 c---- CLPSF FILE
0051 30 CALL cLosL(incR)
0052 WRTTFCLUTTY,1050)
0053 1050 FORMAT C" P^OCEvSS ANUlhFR FTLF:1 (Y£ OR T>IO) _")
0054 PEADCLUTTY,ioio) ITY P E
0055 TFCITYPE .FQ. 2HYt) GU T n 10
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PAGE 0002 LSTAP 9:4^ A^ ^0"., 9 MAP., 19*1

0056 C    LOCATE FIRST RFQORD O,\j JAPF
0057 CM! L LOCM(LUTAP,NPEO,TRFC,1FRR)
0058 C
0059 c   CHFCK FUP POSITIONING FRPUP
0060 TPCIFRP .EH. 0) GO TH 55
0061 WRITF(LU T IY,io7ui ^R^CriPEC
0062 1070 FUPMTC" EOF uMRT^G POSITIONING, IV|PEC = " , TU, " IPEO=",T4)
0063 RU 10 110
0064 55 CALL EVET (3,11 OOPtl.UPRT,10)
0065 WRTTF(LUPRT,tO?0) CIH£n(T),I=1,2?),(THFD(I) , T=?7 ? b1 )
0066 CALL LX£C(3,1 lOoRtLUPKT,1)
0067 C
0068 C---- P£AD RFtOpP
0069 60 AB = EVEC(1,1OOb + L"TAp,IPUF,TBUFL )
0070 C
0071 C    CHFCK FOP FUF
0072 TF(1AND(?OOBf I * ) -FQ. ?00b) GO TO 110
0073 70 CALL OUTfIFyPMrI R UF f LUPRT,NCHAM,
0074 C
0075 c   ADVANCF SUPRFCHRO COUNTEP
0076
0077
0078
0079 TF'iSRFC .RT. J3PEC .AND. TRFL .Fy. JRFC) RU T n

0081 C
0082 C    MQPE S"b p ECUPDS In THIS PECUPD?
0083 IFCISRFC .Mt. 1) bO TO 70
0084 C
0085 c--  ADVA^CF TO
0086 TRFC=IPECtl
0087 RU in 60
0088 C
0089 C    UPHATE T^P*7 POSITION
OQ9Q 90 N'RFC = IPEC-»-1
0091 GU TO 120
0092 100 WRTTFCLUTTV,1080)
0093 1080 FQPMATf" E n F 0^ l H£ApFK
0094 GO TO 130
0095 110 WRTTF(LUTTY f 109Q) TnFC
009b 1090 FUPMAK" £OF WHILE
0097 C
0098 C    RACKSPACF T*vO FILE
0099 CALL EXECC"*, i4ooRti.uTAPj
0100 Ae=£YEC(^,l400RtlUTAP)
0101 c
0102 C    FOPiAiARD SPACF OVFR EOF AND HFAPEP
0103 TP (lAis,n(loOd»lA) .NE. 1. OOb) CALL
0104 CALL EXECOf^ooB+Li'rAp)
0105 MRFC=1
0106 WhTTFCLUT]Y,1 100)
0107 1100 FORMAT(" TAPF POSITIPNFD AT REGINNTNG FOP FIPST OATA
0108 C
0109 C    L1S1 ANUThFR SFG^ENT
0110 120 WRTTFCLUTTY,1110)
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PAGF 0005 FTN. 9:4S AM MQN., 9 MAP., 59*1

0164 SUBROUTINE UMT (IFU PM, 1*UF , I.UPRT, NCHAN ,
0165 H PEEK'S TON ToUFfl>
0166 C
0167 C    SET SURRFtOK*
0168
0169 C
0170 C    rC'MpllTF CLOCK
0171 CLnCK =
0172 C
0173 C    OUTPUT
0174 WRT1F(LUPRT,1000) I RFC,ISKFC , CLOCK,(TbUF(I D TPtT),i=3,7)
0175 1000
0176
0177 C
oi78 c   THFCK FOP HATA LTSTIMG
0179 TFClF{jPr-i .F^. t)
01PO C
0181 C    PRINT HtAL'FK
oi?2 WKTTFCLUPRT,1010) fi
0183 lOio FQRMAif" bCAM CHA^=
0184 C.
0185 c   SET SCAN POINTER
0186 JpTR=
0187 HO 10
0188 JPTR=
0189 10 WRTTFCLUPRT, 10?0) f 1, ( Tbllp (IPJPt JP T R + J) , J=1 ,
01«?0 1020 F{JRMAT(£!V,T2f7X,7(T5))
01^1 C
0192 c   ADVANCF PAPE P

	TALL EXtCC< r 1 100RH.UPRT,1)

0195 F (\-n

FTW4 COMPILEP: H P 9?06Q-160^2 RFV. 1913 (790206)
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PAGF 0006 FIN. 9:4 q AH
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PAGF OQOI F T N - ^:as M MuN.r 9 ^AP., 19*1

0001 FTN,L
0002
0003 c
0004 c   PRPQPA M T u LIST A FILE UP PECUPDS np A FTLF
0005 C RY PRURRAh SLECT PR A^Y UTr-jFR T V PF 1 FILES f!26
0006 C
0007 c-  WRITTEN PY D.\/. FITTFKMA K| , U.S.G.S., AUGUST 1976
0008 C ^QDIFIFD 24 r>E r EMBFR l^bO
0009 c
0010 PI M EN5TQN TDCBfl^4) t TpTLF(3) t 1&UF(12K)
ooii DATA L"TT Y /i/,LUPRT/6/
0012 C
0013 C-   INPUT FILE MMF
0014 10 '*!RTTF (LUT J Y, 1 000)
0015 1000 FuRMTC" F T LF MA^E TP RE LISTED? _")
0016 PEADfLUFTY,1*10) IFILE
0017 1010 FOPMATC3A2)
0018 C
0019 C- - PPFN THE FILF

0021 IF flFR .Fy. 1 ) GP TQ ^<^
0022 C
0023 C---- OpFNTNG FRPU P
0024 TFriFH .LT. 0) rt PITffLUTTY ,1 020) IFILErlFR
0025 1020 FuP^AT( w UPLMI^G L R RPR? FHE-"f
0026 RU IP 7u
0027 C
0028 C    GET FILE PARAMFTFRS - NU MBFR L)F
0029 20 CALL LOCF ( TDCti, IFR, IP£C , T , I, MSFC )
0030 MRFC=NS£C/?
0031 WRITF(LUTTY, 1030) ^ ! RFt
0032 1030 FORMAT(" FlLF HAS ",I5f" RFCPRDS")
0033 'MRITF(LUTIY, 1 0^0)
0034 1040 FuPMATC" LIST F^TJRE PTLF? (YE UP
0035 PEADfLl'TTV, 1010) I
0036 IFfI .Nt. 2HY£) RU TP 60
0037 C
0038 C    LIST ENTTKF FILE
0039 DU 30 I=!,NK P C
0040 C
0041 C   PEAD A
0042 CALL
0043 IF fIFR .HE. 0) &n TU
0044 'A)HTTF(LUT1Y, 1050) IE
0045 1050 FUPHATf" RFAD FR^uP=
0046 RO TP 30
0047 40 CALL LIST (L UPRT, TF TLF , T r Ttfi'F )
0048 30 fuNTTNUE
0049 C
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0051 50 TALL cLDvSEfinc^)
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011 1
0112
0113
0114
0115
0116
0117
0116
0119
0120
0121
H122
0123
0124
0125
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
014Q
1141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
01^7
0158
0159
0160
0161
0162
0163
0164
0165

C
c   

C
C    

C
C    -

1 10

1030

1035

1040

1050

C
c   
c
c   

120
C
C    

C
C    

C
C    

1 4f>

C
C    

130
C
c   

fH=2**IHFDC9)

CQMPUTF DAY np YFAP
N u A Y = 0
CALL DAYrNnAY,TNFDfl"*),IME^(14),lHF[.U
NYFAP = ThFp( 15)

SET POINTERS
TEOD=O
Tt n F=0
IPT = 0
TSPEC=1
JPT = 7
T s r A N = 1
CLK = 327bP.*I q UF(U+I R UF(?)
CLOCK=CLK-f NScAN-i ) *ni
L 1 N E = 0
OT!MF=0.0
CLlNFsCLKl

OUTPUT HFAPEP
CALL EX£C(3, 1 100R-H UPRT, 10)
WRTTF(LUPRT,1030) lHFL>(b)fIhFUf6),THFu
*THFDf9),DT, (ThFD(l),I=27,51 )
FOPMAT(ltXr2A2r " T APE FTLF «"rl^r" C

*" INSTRUMFIMT #",12," SCAN RA.TE = "fIl,
*1 1X,25A2)
WRTTF(LUPR T , 1 035) NYFAP, K'DAY
FORMA T <* 1 Ox, " YFAP = ",T4," DAY = "fI3)
WRITF(LUPRT, 1040)
FOPMATClOX," CHAM MTN hAX")
WKTTF(LUPRT,105Q) fI,F M JM(T),F M AX(T),I
FORMAT ClOx/7flX,Tl,": ",F7.i,iX,F7.l,i
CALL EXEC(3, HOOP-H.UPRT,6)

SELECT LINE

CHFCK FOP CENTRAL PA P T
TFCLTNF .GF. 15 .AND. LINE .LE. 17*5)

CHFCK FOP FIRST OR LAST LIME
TFCLTNF ,E^. IBOO .OR. LTNF .EH. o) RO

TICK LTNF
^PT=132
GO TO 2QO

FivjD LI ME
MPT = O
no TO 200

Ch^CK FOP HOUR HARK'
TFfMOu(LTisiF,75) ,is,F. 0) HO TO 150

HO"R LTNF

CAS.SETTF « M ,i2,
i/

TO 13^

TO 140
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PAGE 0004 9:46 AM 19*1

0166
0167
0168
0169
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
01*0
0181
0182
0183
0184
0185

0187
0188
0189
0100
Oioi
0102
0103
0104
0105
0196
0197
0108
0109
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
02?0

C
C

C
C

C
c

c
c

c
c

c
c

c
c

r
c

c
c

c
c<

c
c

GO TO ?00

 --- BORDER LINE
150 M p T = ? 6 4
?00 HU 210 I = lrLW{jPu

    Ei^D OF DATA? 
?30 TFCIEOH .G T . GO TO ^00

CU D RENT LINE? 
TFCCLOCK .GF. CLTNEtOfTMF) GO TO 300

no

TFfF .GE. FHAX(I)) GO Ty £40 
IFCF .IE. MTNfl)) GO TO 240 
K=7-NCHANtT

CALL IMOOTCIRAS,ICOL) 
?40 CONTINUE

   ADVANCE SCAN

 --- CriECK FOP FivjOuRH SCANS
TFCISCAN .GT. MSCAN) GO TO 2SO

?50

    CHECK FOP ENOUGH 
TFCISKEC .GT. "?2 GO TO ?60

JpT=TPTt7

.... THECK EQP FNH OF DATA 
TFClBUF(TPTt4) .FQ. 0)
CLKI=CLK

TPTt?)

TFCCLK .GT.
GO TH ?80

GO TO

,  READ TAPE RECORD
?60 A6=EXEC(1 , 100B + HJTAP,

 -  CHECK EoR EOF
IFClAND(TAr200R) .ME. 0) TU 270
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PAGF OQ05 PLHT n 9:46 AM

02?1
02?2
02?3
02?4
ft2?5
02?6
02?7
0226
02?9
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
0245
0246
0247
0248
0249
0250
0251
0252
0253
0254
0255
02^6
0257
0258
0259
0260
0261
0262
0263
0264
0265
0266
H267
0268
0269
0270
0271
0272
0273
0274
027b

C
c   

C
C    

P^SET POINTERS
TPT = O
TSPE r =1
JPT = 7

ChFCK FOP- F i\j 0
TF(I p l)F(4) . P
Ti>CAM=l
TL^l^CLK
^ I ^  » *I "^ 7 il Q -JT T Q
* ' L. ^ *** -? C~ * O   A

^ i f\ C* W "~ " ^ i \^ ^T" ̂ f

OF GATfl
d. 0) IFjn=1

UF ( 1 ) + lBljF (?)
C^'SCAN-l)

TFCCLK .Cj. CLKJ) GO TO ?3^
?80

C
c   

?70

C
C    

300
C
C    

C
C-   

TF(QT1 M E . F u.
TF ( OTIME .^T .
GO T n ^30

SET F f4 r> n p" D A
TEHD=1
TE n F=l
TFCLTNF .£Q.
GO TH ?30

nyTpiJl LTNF
CALL EV£C(?,1

ADVA^CF LIME
LlNE=LlNFt1

OUTPUT EMQUGH
TFfLTNF .GF.

0.0) CLJNE=CL
0.0) QTIM£=0.

TA ^L^G

0) GO TH 310

OOB^L'JpP] , IPAS

A^D CLOCK

LINES?
1801) GP TU 31

P'E-l04«57b
0

,LftOKn)

0
CL!NF=rLTNF+DLlNF

C
C    

310
C
C    

C
C    

c
c   

c
c   

4QO
r
C    

TFCCL1ME .IT.
CLTf\lF = CLTf\iF-l
nrTNF=1048576
GO TO 120

DAY Fii\4SHFur
CALL EVEC(3,i

ANY WL»RE U^TA
TFCIFOD .fMF.

A u v A w c F DAY
CALL OAYCNDAY

RESET LIK! E
LJW£=0
Gu TO 110

ADVA^CF PAPE^
CALL £VEC(3,1

SKIP PAST FOF
CALL EXEC(3, 1

1048576.) GO
048576.
.

AD^ANCF PAPER
lOORtLUPtfT, 10)

7

0) GO T n 400

r THFD f 1 3) t IHE 1^

lOQRtLUPRT, 50)

T n 120

( 1 4 ) r M Y F A P )

MARK IF NECESSARY
300^tL(JTAP)
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0276
0277
0278
0279 
02PO 
02R1 
0282 
02P3 
0284

PLOT NFXT FILE?
WRTT r (LUTTY, 1 060) 

1060 F09MAK" PLUT NEXT
&E4DCLUTTY, lOyn) i 

1070 FuPMAJ (A?)
IF(I .FQ. ?HYE) ^0

FTLFY (Y£ OP NO)  

TO 10

FTM4 COMPILEP: HP9P060- 160^2 . 1913 (79020&)

** MO WARNINGS ** MO = uOOOO
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PAGF 0007 FIN. 9:4* AM MUM., 9 M A&.r 1981

0285 SU^RHuTlNE EnDAY(lHa,MTN,CLKT,rL*J)
0286 C
0287 C    SUBRHUTINE [H roMpUT^ CLHCK AJ tND OF
0288 TT M IN=60-MTN
0289 TTHR = 23-Ih*?
02^0 TFdTMTN .Mb. 601 HU JH to
02P1
0292
0293 10 CLKJ=CLKTt7200.*TTHR+l20.*TTi*IM
0294

CHMPILE p : HP9?0*0-16092 RFV. 1913 (7902061 

** NO WARNINGS ** VU E p RHRS ** pPQPKAM = OOOS8 rU^MON = 00000
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PAGF OQH8 FTM. 9:46 AN ^Q^.r 9 MAP., 1981

0296
0297
0298
0299
0300
0301
0302
0303
0304
0305
0306
H307
0306
0309
0310
031 1
0312
0313
0314
0315
0316
0317
0318
<^319
03?0

r
C    

C
C    

20
30

C
r   

10
C
c----

SURROUTINE D

ro M pnTFs OAr
ni^ENsTyM JD
DATA J n AY/o,
TL = O

AY(NHAY f TOflYf IMyW, TYFAR)

JF YEA* FHR ,NjnAY = O f OTMF.KW1SE AOVAlMfE^ n AY OF
A Y ( 1?)
M,5<*, C>0,1?0,1S1,181,212,243,273,304,334/

ChFCK FUP LEAP YFAR
TF fMODClYEAR
TFfMHOCIYEAK
TFCMOuf IYEAK
TL = 1
TF(N n AY .(\|F.
N D A Y = I H A Y t vT D
RETURN

AUVA^C F HAV
NQAY=«MnAYtl

CHECK FQP TSJ£
IFCNDAY .LT.
M 0 A Y = 1
T YFAP = T f FAPt
p t T U R N
FlM')

,4) .iNiF. o) no rn 30
,100) .NF. 0) Gu TH ?0
r4^0) .(NiF. 0) PQ TH 30

0) QU TO 10
A Y ( I^ON) -»-IL

XT YFA p
3^5-«-lL) RFfURN

1

FTN4 CHMPILEP: riP9?0^0-1^092 RFV. 1913 (790206)

** NO W/SRMINGS ** MO tPHHRS ** PPOPRAM = 000^3 rU M hOiv = QOOOO
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PAGF 0001 
0001
TNDUT R 000002 
.E*'TP X 000001
PAS R oooooo 
rot R oooooi
VASK P 0000?^
MASKS R 000023
** MO ERRORS °ASS#1 **RT£ 7609?4**
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PAGF 
0001 
0002 
0003 
0004 
0005* 
0006* 
0007* 
0008* 
0009* 
0010* 
001 1* 
0012*
0013*
0014
0015
0016
0017
0018
0019
00?0
00?1
00?2
00?3
00?4
00?5
00?6
00?7
00?8

00?9
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
0043
0044
H045
0046
0047

0046
** NO

OQ02 #01 
AS M 8,L,TfC 

0 0 n 0 0 WA^Tf\j rN OT f 3, q O

POMTTNF TO PLACE A DOT AT A PARTICULAR oir POSITION TN
AR&AY RAS. Trt F FIRST WJPQ OF ARRAY PAS CO^T*I*JS CHLUM
i THROUGH 16, TnF T-TH ^ORD CONTAINS couws I6*(i-i)
THROUGH 1b*(T-1)+l6.

WRITTEN BY D. V. FTTT£PM«i,M r U.S.P.S., ^AY 1977 
MODIFIED 25 MAY 1977

ooooo
ooooi
oooo?
00003
00004
00005
OQ006
00007
oooio
00011
0001?
00013
OQ014
00015
00016
OQ017
00020
00021
0002?
00023
00024
00025
00026
00027
00030
00031
0003?
00033
00^34
00035
00036
00037
00040
00041
OQ04?
00043
00044

oo^ooo
oooooo
oooooo
016001X
OOOOOOR
16?001R
0 1 ? 0 4 4 R
042023R
07?0?2R
007400
146Q01R
101044
046000R
076000P
105773
1 O ft O p 2R
i OOOOOP
126002R
oooooo
OQOO?4R
OQOyoi
1 OOOOO
040000
020000
OIOQOO
004000
oo?ooo
001000
000400
OQ0200
oooioo
000040
oooo?o
OQOQ1 0
000004
000002
OQ0017

ERRORS *rOTAL

PAS RSS
COL RSS
1 1\| n o T N o P

-TSP
DEF
IDA
A NO
ADA
STA
CCR
ADR
LSR
ADR
STR
SbS

.IMP
M A c u n co ' M O r\ ~ O *J

^ A S K S D E F
OCT
OCT
HCT
OCT
OCT
n C T
OCT
OCT
OC T
OCT
OCT
OCT
OCT
OCT
OCT
DCT

F N D
**RTE ASM

1
1

. E M T R
PAS
COL ,1
= b17
MASKS
MASK

COL r I
4
RAS
PAS
M A S K F 1

TN n OT, 1
1
*t1
1
1 ooooo
40000
?0000
10000
4QOQ
?ooo
1 000
/4QO
?oo
100
40
?0
10
4
?

I:<]DOT

ADDR OF RASTER RU^FFR
ADDR OF COLUMN TO bF SET

RFSOLVE I^'DTRFCT AQHRFSSE

LOAD COl U^N NUMBER
MAS OFF LOv^/ ORDFR dTTS
ADD ADDRESS 0 F W ASKS
SAVE M ASK ADDRESS
" n " = - 1
ADD CHtUMM VALUF
uTv/IDF PY 16
ADD OFFSET TU R^S ADDRESS

RAS, I

r
ADDRESS OP M ASK TO USF
ADDRESS OP PIRST V ASK

B 7b09?4**
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PAGF OQ01 FJM. 9:47 AH MOM., 9 M AR.f 19«1

0001 FTN,L
0002 PROGRAM PLOT3,3,ao
0003 c   PROGRAM TO PLOT GEOMAGNLTIC VARIATION ARRAY oisc
0004 c FILES. FILES CAM RE EITHER ORIGINAL co), LOW PASSFD (u,
0005 C OK DFCTMATFO (H) DATA.
0006 C
0007 C WRITTEN «Y D.V. FITTFRMAN, U.S.G.S., SFPTE M BFR 1P76
0008 C M Or>lFlFu 6 JANUARY 1^81
0009 C
0010 CU MMPN IV£C(?56) , IVEC3C256) , NDCB ( 1 44) , T.siVEC ( a ) , ,\,P TR ,N*FC
0011 njMENSTUN NFTLF(3),I^ILEf3),TUC6C144), T»UF'( 1?6), ThED(l?6) ,
0012 *TTTTL(?5)fJTITLC?5),WERGfr ("? )f 1 PLOT (3)
0013 FUUIVALENCF ( inQR ( 1 7 ) , TdUF ( 1 ) ) , ( NPT , I H^O ( 66 ) ) , f FNPT , IhFD C 1 ?7 ) )

0015 *TPLOT/?HPL,2HuT,?H /
0016 C
0017 C    DETERHTNF FRE TO P£ PLOTTFD
0018 10 WRTT F (LUTTY,1000)
0019 1000 FQPMATf// 11 FTLF TQ BF PLOTTED? (6 CHAR) _")

00?1 1010 FOR|v,Al (3A2)
00?2 C
oo?3 c   DETERMTNF IF FTLF FXIST^
00?4 CALL OPENCTDCbrlFR,IFiLEf2)
0025 TFCIFR .G£. 0) QO TO 20
00?6 WKlTF(I.UTTY f 10?0) TFILF^TER
00?7 1020 FU p MAT(" OPENING ERROR: FILE=%3A2r" iFh="f!5)
00?8 GO TO 60
00?9 C
0030 c   FILE EXISTS READ FIRST RFCORH AND OUTPUT MFAOER
0031 20 CALL NFADFCI^CBJIER,TM^D)
0032 C
0033 c---- CHFCK FUR FILE LENGTH > 327b7
0034 TFfNPT .GT. 0) GO TO 25
0035 WRTTF(LUTTY,10?5) F^PT
0036 1025 FOPMATC" FTLF LENGT,H = " r F7 . 0 , " > 32767")
0037 CALL ClOSE(inc p )
0038 Gu TO 60
OQ39 C
0040 C---- CO^PUfF TI M E BFT'^EFN UATA POINTS
00^1 25 r>T = IHEC! (67)*TriFD(6^)/2.
0042 WRTTFCLoTTY,1030) fIH£n(I),I=4 , 9),fI HEP(I),I=27 , 5 1),
0043 *(IMED(T),I=bl,63)fIHFDC65) r IHEHC64),NPT,THFDf67),1HEH(6&),nj
0044 1030 FQPMAlf" T ft P F FILE »"fI5r fl LOC = "r2A2," CASS TO ff",T3f
0045 *" TNSJ. *",13," SCAN RATF=",Ti/iy,25A2/
0046 *" START Of JATA SEGhFj\.T = " , T d , " : " , I ? , " : " , 12 , I V , T a , " . " f 1 3/
0047 *" NPT=",I5," NDEC=",T5f H ORIGINAL SI=",I3," TICKS DT= H ,
OQ48 *F6.1," SFC")
0049 C
00^0 C    DETfcP.MTNF CHANNEL FROM FTLF MA^t
0051 CALL CHANLClFlLfcrLUlTYf ICHAiMl
0052 C
00^3 C---- nETE p !viTNF MJMJMJM AN n M M XIMU W VALUF
0054 ^RTTFCLUTTY,1040)
0055 10aO FyRjvjATC 11 SFARC M F OR MINIMUM A|^n MAXIMUM VALUF? (YE yR K'O) ")
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PAGF 0002 PLOT'S 9:47 ftM M UM.r 9 M AP. r 1981

0056 PEAlKLUTTYr 1010) £
0057 TFCI .Fy. ?riMO) HU TO ^0
0056 CALL MTNMXfiOCR,TdUF,NPTrfeTNrMAXl
0059 C
0060 c   COMPUTF VEPTTCAL SCALE FACTQP CUBITS/COUNT)
0061 CALL SCALEfI M E n rICHAW,VSCAL)
0062
0063
0064 C
0065 C  - TF VSCAL < 0 INTERCHANGE F^A* AND FMTN
0066 TFfVSCAL .G£. 0) GO Tu 40
0067 TsFMAX
0068 F M A x=F M I NS
0069 FMTN=T
0070 40 WRTTFCLUTTY,1050) v AX,MIN,FP'iAXrF M IM
0071 1050 FQPHATC" DATA SET SEARCHFDV" WAX = " f T5 r " MTN="rI^r" F*iAx = ",
0072 *F9.2," F W 1N=",F9.2/
0073 *" ANY CHANCES? (Yt UP K'U) _")
0074 PtAD(LUTTYflOlO) I
0075 TFf T .EQ. 2HNH) GO TQ 50
0076 WRTTFCLUTTY,1060)
0077 1060 FuPMATC" IM P H T F[vjAx F M 1N " ^
0078 P£ADfLUTTYf*) FMAXfF M I^'
0079 GU T n ^O
00*0 C
0081 C    CUMPUTF VSCAL
0082 30 CALL 3CALECI w En,ICHAN,V3CAI )
0083 WRTTFCLUTTY,1060)
00*4 PEADCL'.'TTYf *) FfVjAXfF^lN
0085 C
0086 c   INPUT VERTICAL AMD HORIZONTAL SIZE
0087 50 WKTTFCLUTTY,i080)
0086 1080 FORMAT(" PLQT SI7E? CINCHES)"/" VEPT HUPZ")
0089 PEADCLUTTY,*)
0090 WRTTFCLUTTY,J
0091 1090 FUPMATC" VFRTJCAL TICK i^TFRVAl? C"NTTS) _")
00^2 PEAQfLUTTYf *) V'TTC*
00^3 WRTTFCIUTTY,1100)
0094 1100 FOPMATf" HORIZONTAL. TICK 1NTFRVAL? CSECUMDS) _")
0005 PEADCLUTTY,*) HTTCK
0096 C
0097 c -- INPUT TJ.TLF ANH S^PTTTLE
0098 ^RTTFCLUTTY,1 110)
0099 1110 FUPMATC" TITLE? f.LE. 50 CHAP) _")
0100 PEADfL"TTY,1120) CIHTLCI) ,I - 1 , 25)
0101 1120 FQPHATC25A?)
0102 WRTTFCLUTTY,1 130)
0103 1130 FOPMATf" SUoTULF: C.LF. 50 CHAR) _")
0104 P.EADCLUTTY,1120) C JH 1 L C T ) r I = 1, 25)
0105 C
0106 C -- MQPE THAW PNF COPY OF PLOT?
0107 WRTTFCLUTTY,11«0)
0108 1140 FOPMATC" MORF THAN OWE COPY OF THE PLOT? CYt DP
0109 PEAQfL'lTTY, lOin) i
0110 TPARM = 0
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PAGF 0004 FTN. 9:47 AM MJJN. r 9 !*AP.r 19*1

0151 SUBROUTINE
0152 C
0153 c   DETERMINES THE CHA^NFL MIMREP FROM THE LAST
0154 C Ifo THE FILF MA M E. (X=1 , Y = ?,7=3,F=4,F=5,ALL
0155 DIMENSION
0156 DATA
0157 I CHAP=IANUClFILEC3)r^77b)
0158 DO 10 T = l,5
01^9 TFfLChAR .ME. TCHAP(T)) RU TH 10
0160 TCHAN=T
0161
0162 10
0163 C
0164 C    UNABLE T^ DU AHinwATTC CHMPO W ENT
0165 WRTTFCLUTJY,10^0)
0166 1000 FQRhATC" UNABLE To DFTFR^^'E C nHPO^tMl lf )
0167 20 WRTTFUUTTY, 1010)
0166 1010 FORMATC" PlEASF SpFCTFY (1=X, ?=Y, 3=Z, 4=F, 5=F) _
0169 READCLUTTYr *) TCHA"'
0170 TFflChArM ,LF. 1 .OP. ICHAN .RT. 5) GH TO 20

	RETURN

FTN4 COMPILER: HP9P060-160^2 REV. 1913 (79020b)

** NO EARNINGS ** WO ERRORS ** pPQRRftM = 001?2 CO^Hn^ = QOOOo
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PAGF OQ06 FIN. 9-47 AM 9 MAP., 19«1

0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
02?0
02?1
02?2

C
C-

r
c-

c
c-
c

c
c-

c
P mm

SUBROUTINE SC Al E C IHfcP , TCHAN, VSC AL )

OETERNINFD SCALE FACTUPS FOR CONVERTING 
DIMENSION TriFDfi?a)
TFflCHAN .LI. 1 .OR. ICHA^ .PJ. 3) GO Ty

H/

CPUMS TU

TEST PHR OLD FTLFS rtTTH NU bAIM VALUF 
MSF VALUF OF 1000 NA KJUT£.SLA /?048 CHU^TS 
TFCVSCAL .Fy. 0.0) G^ TQ 20
RETURN

F X , FY
10 TKlChAN .LF. Q .UR. ICHAN .HT. 5) GO Ty 20 

V/5CAL =48*2.61 3/IHEH ( TCHAMtS3) /THFD f I CHAN + 55
RETURN

HTHER CHANNELS AND OLD ^(CALIBRATED
20 VSCAL. = 0

RETURK-
Fi'jP

FTM4 : hP92060-160<>2 REV. 1913 (790206)

NQ WARNINGS ** ** = 00107
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0007 FIN. 9:47 AH KW . , 9 M AP., 19*1

02?3 SUBROUTINE ST ART CNFRE )
02?4 C
02?5 C    CRFAT VECTPR FTL^
02?6 COMMON IVEC(?56) , IVECSC^^b) ,MDCb(l44) , Ti-WtC (4) rNPfR, NKFC
02?7 DIMENSION ^STZF(?) f i\|FILtf3)
02?8 DATA NSj7fc/-1 f
02?9 r A LL CPEATCNOC
02?0 TFCIFR ,P,E. 0) QH TQ 10
0231 WRTTFCl,100CP NFTLF,T£P
0232 1000 FGPMATC1 CREATION FRRUR: NFJlE=",3A2,"
0233 STPP
0234 10 NpTR=0
0235 NRFC=1
0230 RETURN 
0237

FTM4 CHMPILtR: HP9?060-16QP2 RFV. 1.913

** WQ EARNINGS ** NU EPRHKS ** PROGRAM = 000^8
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0010 POX 9:47 AM MQM., 9 MAP., 19*1

0348
0349 CALL
0350 C
0351 C    Li>'ER SIDE TICKS
0352 TNVECd ) = lX;viX
0353 INVEi
0354 CALL
0355 C
0356 C    LAPEL TICK HARKS
0357 .!Y=YJ
0358 CAlL CHQF
0359 WkTTFdASCT, 1010) T l r *
^360 1010 FORMAT(F6.0)
O36i 50 CALL CHAPCTXL,JY-49,TASCT^J
0362 C
0363 C    TiTLF AISJP SURTTFLE
0364 CALL CHARdX + 4?,TY,lTiTL,50)
0365 CALL CHARdX + 21,TY, JTlTL f 5 rt )
0366 C
0367 C    LAPEL FILE MMF
0368 CALL CHAR(IX+63,TY , LABFL(1) , 6)
0369 CALL
0370
0371 FND

FTN4 C"MPIIEP: HR9P060-16092 RFV. 1913 (790206) 

** MU WARMINGS ** HO E p RORvS **
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PAGE OQ 11 FTN. 9:47 Ah 9 W AP., 19*1

0372
0373
037i|
0375
0376
0377
0378
0379
03BO
0381
03*2
03*3
03*4
03*5
03*6
03*7
03*8
03*9
03^0
0391
0392
0393
0394
0395
0396
0397
0398
0399
0400
0401
0402
0403
0404
0405
0406
0407
0408
0409
0410
041 1
0412
0413
0414
0415
0416
0417
0418
0419
0420
0421
04?2
04?3
04?4
04?5
0426

C
C-

C
r-
c

c
c-

c
c-

c
r-

c
r-

c
c-

c
c-

c
c-

c
c-

c
c-

D A T A ( T X 0 , I Y 0 , D T , NP T , V ST Y , V ?C A L f i~ M AX , Fr-i T

10

SUBROUTINE in PLOT DATA
CU^MON IVEC(?56) f I VETS

ON IDCbf 1) ,IHUF (1)
, TNVEC(/J) , F? ,

CUMRUTF LIMITS IN 
1*0 COPRFSPQMuS TQ
T=FMAX*VRTY/VSCAI.

T=FMTN*VSTY/VSCAL

INTTTALI7E 
YJ=IYO

PEAD FIRST RFCHRH
CAI L KFAHFdOCRf TEP,TbHF)

LIMITS
TFfK p T .GT. TF M X) KPT=TF^X 
TFfKPT .LI. TF W N) KPT=TF M N

IPT =

NFxT PUTN T

TFCKP1 .Gl.
Tf-ft\PT .LT. 

)=KPI 
Y J

KHT=IF M X

CALL IN6V(T!MVEn

   CHF.LK FOR FNOUGH POINTS 
IFCN .Gt. W PTJ RFTURN

  SHUFFLF VECTORS

CHFC* FUR FMPTY INPUT RUFFFR
Th (1PT .Gt. 12ft) GO TO £0
TPT=IPTt1
Gu TH 10

PEAD AMGThFK RFCHRH
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0012 HATA 9:4? ah MUM., 9 MAP., I9fli

04?7 20 CALL
04?8 TPT=1
04?9 nu in to

FJM4 COMPJLLP: HP9?060-lf»0 <>2 RF"V. 1913 (790206)

** NO EARNINGS ** ML) EPRHKS ** PPUPKAM = 002P2
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P4GF 0013 PT W . 9:47 MQN., MP 1981

0432
0433
0434
0435
0436
0437
0438
0439
0440
0441
0442
0443
0444
0445

10

20

SUBROUTINE 
CUMMON

STU p
( 4)

PUT FUF ^AP-K 
OQ 10 T=1,4 
TNVEr(T)=0 
HO 20 T=NPTH, 
CALL I w SV(TNVtr)

VECTPR FTLF

r    TLOSF VECTHR FTLF PELEASTN^ MNUSFD
CALL LOCF(N»orbrlFK,I,I, IfKSEO
T=KSFC/2-2+(NRFC-l)
CALL CLOSE (unc*, T£R, T )

DISC AHFA

FTN4 COMPILER: HP9?060- 1 1913 (790206'*

NQ WARMINGS ** = 00071
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PAGF oo14 FTM. 9:47 AM MUM., 9 MAP., i9«i

0446
0447
0448
0449
0450
0451
0452 
04^3
0454
0455
0456
0457
0458 
04^9
0460
0461
0462
0463
0464
0465
0466
0467
0468
0469 
047Q
0471
0472
0473
0474

C 
C-

c 
r-

c 
c 

SUBROUTINE CHA P (TX,1Y,TTFXT,LCHAR)
IV£C(?b6) , i VEC S C 256 ) f NOCbC 1/14) , 
ON TTFXT(l)

M=1
M = l

TNVEC(l)=iy 
TNVEC(?)=IY

f i\PTRf

   LtFT bYTF
10 TiNiV£C(4)=IANn(TTFXT(M) f 7740 OP ) /256+i 0 0 Ob 

CALL INSV(TMVEC) 
TF(N .G£.

SPACE

CALL IMSV(TlM\/EC) 
TFCN .GE'. L CHAP)
MsMf 1

RFTUKW

HQR17UMTAL 
M = N f t
TMV£C(?)=ir-'VFC<'2)tl4
QU in 10

FTN4 CHMPILEP: HP9?060-16092 RFV. 1913 (790206)

MQ = 00114
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PAGF 0015 FIN. 9:47 AM MUM,, 9 MAP., 1981

0475 SUPRPUTlNt INSV(JNVLC)
0476 r(jMjvjON I VET ( ?56) r I VETS ( 2^6) / NDCb f 1 44) / T(\'
0477 DIMENSION VEC(J28),VFCS(128)
0478 DIMENSION JNV£C ( 4 ) , I C ( 64) , L P f 1 0 )
0479 FytllVALENCF fV^CfIVEC),(
0480 C
0481 C     ChFC* F(jR HRHEP Pp FTRST
0482 11=0
0483 C
0484 c---- CHFCK F-QP PHARACTLP
0485 TF(JNVFCC3) .t^. 3?764) PO TP 10
0486 TFfJNVFCCU .LT. JNVFC<"3)) 1I = ?
0487 C    
0488 10 Pu 20 1=1,?
0489
04<>0 20
0491
0492 TFCNPTP .LF
0493 NPTR=O
0494 C
04^5 r     SQPT VECTORS AND ^PlTE UN HJLSL
0496 CALL SORT(1C,VFCrVFCS,64,LP,10)
04^7 CALL rtPlTF(Nr>CR,IEPf IVFCS,P,NRFC)
04^8 TpfiFR .HE.O) GU in TO
0499 WRTTF(1,JOOO) IE"
0500 1000 P"OPMT("
0501 D AUSF "50
0502 C
0503 C    INCREMENT
0504 30
0505
0506

COMPILES: h D 9?060-160<?2 KFV. 1913 C790206) 

** NO WARN.iWGS ** NU EPRHRS ** PPOnRflsvi = 00215
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991

t?Nld

<?-M=l Hi 01750
(l+n) V=C T+lj Stf 6£50

(rt)V=(~l)Sv 9£50

TIT nu
1=1 601 5i50

01 oa t?£So
d-x=w ££50

'«) di 101 0£50
ul na

^ 901
9 dOlb bO[

(r-i^i) di 1701
T (^) Jl £250

fuT'/OTVoT (n-Tn) ill dOl
N=Tn o<i5o
T=T1 6150

0=w 9150
5-HfJfld 1 = F 101 Z.T50

TuT'60I'6oT (l-N) di 9i5o
17 + 0 = 11 001 515U

(»=(l)^i t7l50
N'T=1 00 T C3u £150

l=ii 66 8150
o6'2lT'2lT (I-N) di T150

3 0150 
6050 
9050 
Z050

T«6l *"dV/< 6 '"NOrt WV Itr:6 *Nld 9lOu



PAGF 0017 FJN. 9:47 AM N'ilN., 9 MAP., 19«1

0543 FUNCTION KSUPI CArFA, 1.1*01 ,L,u) 
A(i),ui,i',T,y,p,n,FAU)

0546
0547 10^
0546 101
0549
0550 10?
0551 103
0552
0553
0554
0555 104
0556
0557
0558
0559
0560
0561 106
0562
0563 107
0564 108
0565 10°
0566 110
0567
0568 111
0569
0570
0571
0572
0573 m
0574
0575
0576 H^
0577
0578
0579
0580 1 16
05*1
0582
0583
05*4

TF (U1-L1-1) 100,1^2,104
KSORT=0
CONTINUE
RETURN
TF (FAT A (U)) -FATA run)) 103, 100, 100
Y=A(ll)
A(L1)=A(U1)
A (iii ) =y
GU TO 100
KSORT=I
P=CLI+UI)/?
T=A (P)

A(P)=ACL1 )
flzlll
* = L1
K = Kf 1
TF (K-QJ 107,107,113
TF (FA(ArK))-FA(T)) 108,106,106
TF (R-K) H3rl09,l09
TF (FA(ACQ) )-FA (T) ) Il0 f 1l0,1ll
Q=n-i
GU TO 108
Y=A(K)
A(K)=A(U)
A(P)=X
Q=n-i
^U TO 106
A(L1)=A(0)
A ( n ) = i
TF cru+tsi)-rLitum 115,116,115
i =i i
ii=n«-i
1 l=Ui 1
Gu TO 101
L = 0il
U = U1
U1=Q-1
GO TO 101
FNP

FTN4 COMPILE^: HP9?060- 1 1913 (790^06)

** NO ** ERRORS ** PROGRAM = 00230 Tu M Mn N = OOuOO
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PAGF 0001 F]N. 9:48 AH M 0 w .r 9 MAP., 19*1

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
001 i
0012
0013
0014
0015
0016
0017
0018
0019
00?0
00?i
00?2
00?3
00?4
00?5
00?6
00?7
00?8
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
00*2
0043
0044
0045
0046
0047
0048
0049
0050
0051
00^2
0053
00^4
0055

FTN4,L

C
C    

i

1

C

3

4
5

6
6661

7
771

111
9971

8

C
C NFS
50
C
C IF
C THFN

55

C
C STA

PRPG P A M M ERG Fr »3,*o

CHFCKED 18 AUGUST 1970
DIMENSION TDCBT c?7?) , iDCPu f 272) LOOPS') , AJMCSI?) ,NAMF(6) ,

Tl\i(l024),jA(4),JAS(4),TAS(&),IA(4),NA(a),F^ALf4),KUAT(5)
DIMENSION JALC")
FQUIVALENCF ciN(i),ATtMn))» c T A c i) , T A 1 ), (TMC^/IA?), ( T A c 3 )
a A ( 4 ) , i A a )

FuUlVALENCF fKDAT(5) , IDFLG)
DATA JAS,IAS/l,l?9,257,3P5,i,257,513,769/
DATA JAL/1?7,255,3B3,51 I/
DATA IDFGT/77777P/
DATA NPUF,NA M E/4,3*0,2HiviF,?HPG,2H£P/

CALL RMpAR(i\n/\T)
DO 3 1=1,3
MA ME c n =KL*AT f I )
CALL OP£N(TDCBT,TEP,NA ME,0,0,KDAT(4) ,272^
TP (T£P) 4,5
STOP 10
CALL L PC F(TUCBT,T£P,T,T,T,M RFC'1
TNC1)=NRFC/?
^fRFC = i^iR£C/4
TF (NRFC-4) 1QOO,6
Tig ( ? ) = 2 5 6
CALL PURGEUDCRU,IFR,NAMF(4) ,0,KDAT(4) )
CALL CREAT'lDCRUr IFR,MAMF(/U ,IN,?,0,KDATf4),?7?J
IP (TEP) 7,8
TF (KDATC4)) 771,777,771
KDAT f 4) = o
GO TH 6661
WRTTFC 1,^971) TERfTNfl)
FORMAT (" P^-GR:",T5,", NO. BLOCKS :",i6)
Sjnp i 1
TCY1=1
TCY2=4
TpHjri
GO T Cl 60

T PHASF POINT, BUHP PECO^S/PMASF
T P H I = 1 P h T * 4

IPHI GPEATFR T^AN PR EQUAL TP « R£COPD C
DPNF . .

TF (TPHI-NREC) 55,300
CALL CLOSEUDCPI)
CALL CLUSEflDCRU)
T=TC V 2
ICY2=ICY1
TCY1=I

PTTNG F^TRY AT 105
CALL OP£ N (TDC8O,TEP^!A M£flCY?),0,0,KnATC4),^72)
CAl L OPEN ( TDr bT,TER, NAME UCY 1) ,0,U,KDAT(4),272)
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PA.GF 0002 9:4* AH M L,N., ., 1981

00^6
0057
0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
00*1
00*2
0083
008/4
0085
0086
0087
0088
0089
0090
0091
0092
0093
0094
00<>5
0096
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
0107
0108
0109
0110

60

1 00

105

1 0*

10°

110

C
C

115
120
12?

r
c
r
r i
r i
c
?00
?01

?0?
?03

?0#
?05

?06
r
C V>\

c ,
r
c
C j
?20
?2t
?2?

?2*J
?25

M A ( 1 ) = 1
SO TH 1QS
MAC l)=NAL(^t3"F)-H
TF (NACl)-NRFC) 105,105,50
TA1=1
no 110 1=2

108,1Q«,!09TF (MAfl) 
TA(I)=TAS(T)
MAl (T-t)=M(T)-l 
GO TO 110

NA(I)=NKFC

f MRFC)

RUFFFRGET FTRST RFCHRn OF E 
00 120 I=lrNBuF 
TF (TACI)) 1?2,115

JAf D=.IAS(T)
CONTINUE
TU=1

:s SECTION SCANS FUI
INPU1 bUFFEP
NHTF.. "DO" LOOPING COULD oF HSFUr oU 1

TF (TA1) 202,201

TNTTTAl

IN T r,F

r-U TH ?20
TF (TA?) 204,203

T N F = 
TO

TF 206,205

r,u TO ?28
TF tTA/4) 100.2^0

TO THIS POINT ALL TIMPUTS APE 
ALSH, RY OFFAULT UHTPUT ALSfj SPILLFD.

THIS SECTTU^ OLTE^MTMFS ^WEP AMONG 
RFHAIMING NON-EMPTY

TF (TA?) 2?4,2?1

TF (TA3) 2?8,2?5 
TF (T ?26,?28
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001577
OQ1600
001601
001602
001603
001604
00?01 0
002011
00?012
00?013
OOP014
0 0 ? 0 1 5
00201b
002017
00?0?0
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PAGF

COUNT

COUT 
RQTLW
ROTRW
CNWD2 
TBL
FSTND
TRFL
TO
T90 
** NO

00?0?3

^003
R 00?0?1
P
R
R
R
P
P
R
R
R
P
P

00?0?7

00?0?3

ERRORS
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PAGF
oooi
0003
0004*
0005*
0006*
0007*
0008*
0009*
0010*
0011*
0012*
0013*
0014*
0015*
0016
0017
0018
0019
00?0
0021
00?2
0023
0024
00?5
0026
0027
00?8
00?9
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
0040
0041
0042
00^3
0044
00^5
0 0 4 o *
0047
0048
0049
0050
0051
0052
0053
0054
00^5
OQ56
0057

OQ04 #01 ** VFCT|J D

ooooo

E

OQOOO
00001
oooo?
OQOQ3
OQ004
00005
OQ006
OOOQ7
oooio
ooon
0001?.
00013
00014
00015
00016
00017
OQ020
00021
0002?
00023
00024
00025
00026
00027
00030
00031
0003?
00033
BEGIN
OQ034
00035
00036
00037
00040
OQ041
00042
00043
00044
00045
OQ046

VFRSIPN: R

LRRHR RFTURMS:
TCVQF = -1

= -3

= Aj\jY

0 0 0 0 0 0 T C V 0 F
000000 IDCB*!
oooooo PUFF
0 0 0 0 0 0 R F S I 7
oooooo 10
oooooo VRAS
016001Y J
OOOQOUR
062002R
073561R
142003R
042632R
073600R
066632R
177561R
076015R
002400
073601R
073557R
002404
072031P
016003X J
000031R
0 0 2 0 1 1 P
1 00004R
017H3P J
1 620 1 4P
073562R
PRPCFSSING
067602P 70 p B
0 0 2633P
072022P
OQ2400
170001
006004
036022P
026040R J
063562R
042632P
073562R

TO RASTER

DATE:

PRPCFSSOR 

7

750919-2 WORK FTLF: </Rs*S

VECTOR RUFFFR OVERFLOW.

OTM

FNT
FXT
MOP
MOP
NOP
MOP
NOP
MOP

DEF
LDA
STA
ADA
AUA
STA
I DP
STR
SIR
CLA
STA
S] A
CLA
STA
SH
DEF
DEF
DEF
Sb
LDA
STA

I DP
1 DA
STA
CLA
STA
TNR
TS7
MR
1 U A

ADA
STA

F^bR

VRA3
  E^'TR

.FNTR
TLVOF
RUFF
"ASdF
P F S I 7
= D-1
RFL^A

DETECTFD A M FNO-PF-FTLF.

ATIVE Nl!HRE R M E'AMS FdHR E D R n R CHuF.

,READF f FXFC
uV^RFLOW INDICATOR
DATA CU^'TRUL RLPC*.
VFCTOP RUFFFR.
VFCToP RUFFFR STZF.
Lit # PF STATUS.

1ST WORD RASTEP RUFFFK
,\ ADD LENGTH.

POINT TO LAST W ORD UF RUFFFR.
=617^777 MARK TUP AS bHTToM
p ASdF
TCVFL

RUST
IVFFL

, ItSfA
TR^L

E*EC
*t3
n 3
I.Ur I

IMP')?
TBFpT
TXCOP

RADDR
= I) - 1 3

, T
SET RASTFR PROCESS A C ACTIVE

INPUT PUFFFR EPF FLAR
SFT RFLATTVF RECORD tf TH

FIRST RECORD.
iMlTIALTZF STATHS

DH INITIAL I/P
,1 SFT MAX X-VALVE

CLFAR THP HuTpUT RAbTL 0 RUFF^K

CPUMT 132 WU°DS

1 1 1

f'UHNT
*-3
Txcon
= D-1
TXCOH

SET RASFFR PPSTTTUM p ulNTE:P TO
TWE NFXT LI^E
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0056
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0082
00*3
0084
0085
0086
0087
0088
0089
00^0
0091
0092
00°3
0094
0095
0096
OQ97
0098
0099
0100
01^1
0102
0103
0104
0105
0106
0107
0108
0109
0110
Oil 1
0112
0113

OQ05 #01 ** VFCTOR Tu
00047
00050
00051
OQ05?
00053
00054
00055
00056
00057
OOObO
00061
0006?
00063
00064
00065
00066
00067
00070
OQ071
0007?
00073
00074
00075
00076
00077
ooioo
00101
001 0?
00103
00104
00105
00106
00107
001 10
001 11
001 1?
001 13
001 14
001 15
001 16
001 17
00120
00121
0012?
00123
00124
00125
00126
00127
00130
00131
0013?
00133
0013-u
00135
00t36

Oo3557R
0 0 ? 0 ? 1
026056P
Oo?015P
00?002
026517P
027103P
lb?014R
02?634P
OQ?002
026064P
017113P
0260S6P
04?632P
OQ?Q02
026072R
003000
o 775^7 P
02651 7P
1 1>?0 1 4P
003004
043562P
00?0?1
026517R
06?014P
073565P
OQ?004
073567P
00?004
073566P
OQ?004
073570P
163566R
153565P
026366P
067561R
076012P
160001
00?003
026134P
02?b32P
00?003
026l?4P
046635P
026113P
046635R
074000
OQ7004
047t>0u p
0 0 6 0 ? 0
02714/P
066632R
174000
163566P
05?636R
026266°

LDA
SSA
JMP
1 DA
SZA
JMP
JMP

VECT LDA
X0 p
SZA

JMp

JSB
JMp
ADA
SZA
JMP
CM A
STA
JMP

VE^TI IDA
CM A
ADA
SSA
JMP
I DA
s r A
TNA
STA
IN A
STA
TNA
STA
LDA
CpA
JMP
LQP

N 0 ̂  E A S T R
I D A
SZA
JMP
XOP
SZA
JMP
ADR
JMP

M E M C K A D P
STB
CMR
AD*
SSR
JMP
LD R
STR

VECT? LDA
CPA
JMP

RASTER PROCESSOR
TVFFI.

, RSS
VEC \
TCVFL

PU! L
FIN
TbFPT, I
=6777/6

* + 3
INPUT
VFCT
= D- 1

VECH

TVFFL
POLL
T 0 FpT,T

, INA
Txcyn

, RSS
POLL
TBFpT
XI

SOPTFD VECTOR FILE ALL KF

IF NPF, TEST THEM AGAINST
PASTFR PPOCESS HLF FM^IY

IP NHT, PRPCFSS THF Ntvj
CLPSFOUT PLUTTFR

F sgn np INPUT DATA?

A n IN

TxruP

KASTEP

INPUT NFrt DATA, IF FOP F:\jCjUNTEP

TEST FPR E n F IN INPUT r> A TA

SET TVFFL FOP VECTOR F ILF EMPTY

COMPARE CUKREN1 VFCTQR AGAINST
CURRENT LTNF POSIT 10^

FNTER A M^UJ VECTOR INTO T
PASTFR SUFFER

M P

SFTUR ftPRKING VALUES
Yi

X2

Y2
X2,I
XI, I
FILL
PASBF
R A S A H
1,1

, p ss
VECT?
=b177777

, RSS
f-/!£M£K

= D6
NOHEA
= D6
0

, TNR
R P L !/\i A

n v
=b1 77777
0,T

X2, 1
= 6 7 7 7 7 a
CHAR

CHFCX FOP HOR170NTAL LTNF
IF X1=X2
ENTER THF LIME
PTHEP^ISF, FTNH A, 6 WQPD

THE PROCESS ciUFFER
SLOT T

TF ZFRP, THIS IS A RFLFASEH
PLHCK so USE IT

TFST FOR RUTTPM O p ^UF
IF IT is TEST FPR LWAM

INCREMENT THF PASTFR b'JFF
CPNTIMUF SEARCH

TEST FPR END OF PUFf-FK AP

OVERFLON, EXIT
MARK NEW PASTFR bniTuM

TEST FPR CHARACTFK

F F K

L A
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0114
0115
011.6
0117
0116
0119
01?0
01P1
01?2
0123
01?4
01?5
01P6
01?7
01?8
01?9
0130
0131
0132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0161
0162
^163
0164
0165
0166
0167
0166
0169

OQ06 #01 ** \
00137
00140
00141
0014?
001 43
0014*1
00145
OQ146
OQ147
0015^
00151
0015?
00153
00154
00155
00156
00157
00160
00161
OOlb?
00163
00164
00165
00166
00167
00170
00171
0017?
00173
00174
0017^
001 76
00177
OOPOO
OQ?01
oo?o?
00?03
OQP04
00?0^
OQ?06
OOP07
OOP10
OOP11
oo?i?
OOP13
OOP14
OOP15
OQP16
OOP17
OOP20
OOP21
OOP2?
OOP23
OOP24
OOP25
OOP26

003004
1 43565^
066012P
0 4 6 b 3 7 p
170001
0/3571P
n 4 6 6 a 0 P
163567P
1 70001
003004
14357QP
073573P
OOP002
026166P
00?004
17P012P
006004
063571P
170001
06P014P
04P641P
07?014 p
026056P
oo?o?i
026171P
003004
073572P
046642P
170001
063573P
oo?o?o
0262#5P
063571P
003004
043572P
Ot>6012P
00?002
026213P
Ob?635P
170Q01
046643P
0 0 3572P
1 7 0 0 n 1
026162P
OOPOPO
026232P
Oo?b44P
170001
046643P
Ob3572P
1700^1
003004
073572P
Oo357lP
001 000
^435?2P

/FCTuP TU K
T n A t
ADA
I D R
ADB
STA
ST A
ADP
LDA
STA
r M A ,
AL>A
STA
S/A
JMP
TNA
STA
Tf\iR
L DA
STA

M E x r v LDA
ADA
S] A
.TjviP

VECT3 SSA,
JMP
CNA,
STA
^D R
^TA
LDA
SSA
JMP
LDA
CH A f
ADA
LDR
SZA
JMP
L D A
STA

x Y ADR
LDA
STA
JMP

VECT^ SSA
JM P
I DA
STA

o x AD Q
LDA
STA
r iv] A t
STA
LDA
ALS
ADA

ASTEP PKHC
TNA
XI, I
PASAD
= D5
1 rT
TDV
= D-4

Y! , I
1 r T
TNA
Y2ri

TYOIF

Vt^T3

p ASAr> r T

TDX
If T
THFPT
= D4
I tt F p T
VECT
PSS
*tp
TNA
TDY
= D3
If T
T Y n iF

^ E r r 4
TDX
TNA
TDY
PAS A D

UHAHH

V E r T 5
= D6
1, T
= L)P
TDY
1 f T
N E X T V

V£CT6
= D7

1 f T
= D?
TDY
If T
TNA
TDY
TuY

2*IOX
TDY -IDY

xi-X?

6=X1-X2
ALSO

TEST FHK VFRTKAL LP'E

=X1-X2 ( 

T INPUT fH

VETTHR

AND S£F TF IT To

TAKE
TAKE cnnPLFMFNT

5-TDY

TDY-TDX
WQPD 1 ADDPEvSii TO

V^UPD 1=6 QUADPA^JT t>

PUAD 5
DUAL) 7 

WUPD 3=1DY
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PAGF
0170
0171
0172
0173
0174
0175
0176
0177
0178
0179
0180
0181
0182
0183
0184
0185
0186
0187
0188
0189
01^0
0191
0192
0193
0194
0195
01^6
0197
0198
01^9
0200
0201*
0202
0203
0204
0205
0206
0207
0208
0209
0210
021 1
0212
0213
0214
0215
0216
0217
0218
0219
0220
0221
0222
0223
0224
0225

0007 #01 ** VFC T OR
00227
00230
00231
00232
00233
00234
0023S
00236
00237
00240
00241
00242
00243
^0244
00245
00246
00247
00250
00251
00252
00253
00254
0 025^
00256
OQ257
00260
00261
00262
00263
00264
00265

006004 VJS6C
170001
02M62R
062637R VECT6
170001
046643R DY
063571P
170001
003004
073571P
0&3572P
ooiooo
04357 IP
026227R
066Q12R VECT4
0&3571R
003004
043572R
002002
0262^t>P
062642P
170001
026207R
Ou2020 VETT7
026263R
0 0 2641P
170001
026217R
0 0 2b43R VECT8
1 70001
026234R

PRPCFSS A ChARACTLR
002b6
00267
00270
00271
OQ27?
00273
00274
00275
00276
00277
00300
00301
00302
00303
OQ304
00305
00306
00307
00310
00311
00312
00313
00314
OOMS

066012P CHAR
062645R
170Q01
OQ6004
163567R
170001
le»"*570R
012646P
046642R
170001
1&3570P
012647R
001100
072016P
!6357oP
0 126SOP
001700
001222
072023R
006004
002020
026331R
002400
1 70001

T 0 RASTER D RHCFSSOP
T N R
STA
JMP
LDA
STA
AL>R
LDA
STA
<~ M A ,
STA
LDA
ALS
ADA
JivjP

LDB
LDA
r.<iA (
ADA
SZA
JMP
LDA
STA
JMP
SSA
J,V|P

LDA
STA
JMP
LDA
STA
JM P

1 , T
M (£ X T V
= D5
1 t T
= 02
ID*
1, T

, TNA
TO*
TOY

IDX
VTS6C
R A S A n
TDX

r I N A

TDY
I

VtCT7
= 1)3

1 i T
XY

I
V E C T A
= L>4

1 , T
nx
= D ?
\i T
OY

FNTRY INTO
LD R
LDA
STA
TNR
LDA
S T A
LDA
AND
ADR
STA
L D A
ANH
ARS
STA
LDA
AND
ALF
PAI ,
STA
TiXjR
SSA
JMP
CL.A
STA

PASAH
= D*
1 i T

Y 1 , 1
1 , T
Yd, I
= 81
= D3
1 r T
Y2, I
= B7t>

RELAD
Y2, 1
=61400

> " A I
y c f 1 p

LAPGF
w

1 , T

(P) =A f ^OK0^4)

QUADRANT 5
W(JPL) 1=5
WORD 3 = 1 Ox

NU R D 4 = 2*lDY-ir>X
-TDX

2*TuY

(R)=A( k/vPRn??i)

TDY-TDV
r>Y-!PX = U?

YES, QHAHRANT 3

HY-IPX>0 ?
N'Of PiJAORA^^T 2
YES, bULADRA.viT 4

OUADPANT 2

THE RASTER P R"CESS RUFpr

WORD 1=8 THARACTEP

WORD 2= Y

LEFT 0° RI^HT RYTc. (JF
0=LFFT
l=RlbHT

SET RELATIVE ABDPESS

SAVE FPR LATFR USt
GET SI7E A^ I D UP-JFNT

LARGF PR SMALL ?

PRO 6=0 SMALL
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