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FOREWORD

The work leading to this program has been conducted during the period from Aug 62 to Oct
64. The actual program outlined in this report was largely written from Jun 63 to Oct 64, The work
has been done in support of Project 7231, “Biomechanics of Aerospace Operations,” Task 723101,
“Human Factors of Abrupt Deceleration.” The program was designed around a 14-channel! FM
magnetic-tape and light-galvanometer data acquisition system for Biomechanics Research. Digitiza-
tion was accomplished both automatically and manually. The utilization of this capability has re-
sulted in publications (refs 11, 12, 13, 14, 15). Mr. David J. La Jeunesse is a member of the Sys-
tems Dynamic Analysis Directorate, Digital Computation Division, Programing Branch, Research
and Technology Division (RTD), Wright-Patterson Air Force Base, Ohio. Capt. E. B. Weis, Ir.,
USAF, MC, is a member of the Aerospace Medical Research Laboratories, Biophysics Laboratory,
Biodynamics and Bionics Division, Vibration and Impact Branch. Mr. T. J. Hogan, Jr., is a member
of Technology, Inc., 3090 Richfield Center, Dayton, Ohio. Mr. Hogan’s efforts were applied under
contract AF 33(616)-10010, “Human Factors of Abrupt Deceleration.”

Copies of the Binary Progtam tape or the Symbolic Program tape will be available to author-
ized requestors from Mr. David J. La Jeunesse. The authors are aware that, while the program has
been ostensibly debugged, there is considerable probability that errors still exist. They will be grate-
ful if such are called to the attention of Mr. La Jeunesse,

Special thanks are due Mr. Edward A. van Schaik, Systems Engineer, IBM Corporation, and
Mr, Fred Pitts (RTD) for their help in the utilization of the special capabilities of the Basic Monitor
System utilized by SYSTRAN.

This technical report has been reviewed and is approved.
J. W. HEIM, PhD

Technical Director
Biophysics Laboratory
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ABSTRACT

The mechanics, mathematics, and vsage of a program written in FORTRAN IV and MAP for
the IBM 7094 are described. The program is called SYSTRAN (systems analysis translator) and it
includes subroutines for most of the common tools for frequency domain analysis of linear systems
{such as Fourier transforms and inverse Fourier transforms, complex algebra, and correlation func-
tions). The report is essentially an instruction manual. It contains a discussion of all aspects of the
program essential to competent usage.
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SECTION |
INTRODUCTION

BACKGROUND AND MOTIVATION

The development of the computer analysis capability to be described in the following pages
was oriented specifically to the analysis of signals and systems pertaining to biomechanics research.
Nevertheless, the capability thus developed is applicable and has been applied to mechanical, elec-
rical, and acoustical problems.

A discussion of the requirements of an analysis capability for biomechanics is not unique; it is
a requirement for a general systems analysis capability. Because of this, the motivation and philoso-
phy for each part of the system will not be discussed. Rather, formal systems engineering is its own
justification.

The signals found in biomechanics fall into the basic categorizations as periodic, transient, or
random so that the usual methods of signal analysis are applicable.

A somewhat unusual capability of this analysis system consists of the ability to obtain a char-
acterization of a signal in terms of sets of straight lines fit by regression.

The analysis capability to be discussed is called the Systems Analysis Translator (SYSTRAN),
This is a digital computer program which compiles and executes a set of instructions (containing
symbols and operations pertinent to systems analysis) on data supplied with or generated by the in-
structions.

THE CAPABILITY

SYSTRAN provides the capability to take appropriately digitized data (up to 14 channels) and
find L-transfer functions for an M-port, N-terminal, linear, nontime variant network whose ports and
terminals have provided the data. This can be done, including data presentation, in one computer
pass.

The separate capabilities included are introduced below. Each of these units of capability may,
of course, be used separately in so far as the mathematics or logic is applicable to a particular prob-
lem.

DATA EDITING

The system generates an edited form of the input data for processing.

FOURIER TRANSFORMS

The system will generate the Fourier Transforms of any or all of the input data channels for a
set of frequencies which can be specified as to range, interval, and scale.

CORRELATION FUNCTIONS

The system will generate auto and/or cross correlation functions for any or all of the input data
channels for a set of delays which can be specified as to range and interval,

INVERSE FOURIER TRANSFORMS

The system will generate the inverse Fourier Transforms of all frequency functions generated
by the system (or input to the system in the correct form) for a set of time values which can be
specified as to range and interval.



COMPLEX ALGEBRA FOR FOURIER TRANSFORMS

The system will generate and combine complex frequency functions according to the rules of
complex functions.

DATA STORAGE AND RETRIEVAL

The system provides for the generation of, addition to, and retrieval from master files for both
time and frequency data.

COMPLEX MATRIX ALGEBRA

The system provides for matrix operations on sets of complex frequency functions according
to the rules of complex matrix theory.

INPUT DATA FIT

The system will fit a set of connected straight lines to a signal by means of & least square error
criterion.

DATA PRESENTATION

The system provides a standard format output for each general type of data which includes both
prints and plots (with variable scaling) of desired functions.

SECTION I
GENERAL PROGRAM DISCUSSION

COMPUTER DESCRIPTION
HARDWARE

The programing system was initially written for use on an IBM 7094 Digital Computer. The
system requires 11 tape units or the equivalent in disk files. The system may, with a minimum of ef-
fort, be modified so as to use only 7 tape units. However, under such a medification, certain restric-
tions, on the type of jobs run, are inherent, The sysiem was later modified for use on the IBM 7044-
7094 Direct Coupled System (See Appendix IV).

SOFTWARE

The software used in conjunction with the 7094 is that of the IBM Basic Monitor System
(IBSYS). The actual program is written in FORTRAN IV and MAP, The loading process and sub-
sequent operation procedure is dependent on the 1EDIT, OVERLAY, and INTERNAL FILE fea-
tures available under IBSYS and the modified version of FRWD contained in the program.

GENERAL SYSTEM CONFIGURATION
LOGIC LEVELS

The programing system is written on a three level logical breakdown: The Job Monitor Level,
The Systems Group Level, and The System Level. The System Level contains the programs which
define an actual mathematical system and all input-output control necessary for the system.

The System Group Level contains linkage among the various systems of the group, special
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purpose programs which are to be used by more than one system in the group and the common stor-
age used by all the systems of the group. In special cases, the System Group Level also contains some
of the functions available under the group. In the cases where the System Group contains only one
system, the System Group Level and the System Level are combined.

The Job Monitor Level contains the linkage among the various Systems Groups, the common
storage used by all groups, and all special purpose programs used by more than one group.

LINKAGE AND DATA FLOW

The following pages, containing figures 1 through 6, show pictorially the linkage among the
various System Groups, systems, and sections of the programing system, along with the external
data flow among the Systems of the Group.

Figure 1 shows the linkage between the Job Monitor and the various System Groups through
the System Monitors.

Figures 2 through 6 show the breakdown of cach individual System Group into the various
systems and sections, and the linkage and external data flow, among these parts of the Group.

CONTROL CARDS
GENERAL CONSIDERATIONS

To cnable the programing system to readily perform its primary function, as an experimental
tool, it was necessary to so develop the system input that it could dictate the format and type of
experimental input data, control the processing of such data, and define the output desired. It was
further desirable to make the format of such input correspond in form to the actual mathematics in-
volved in the processing. Both of these conditions were met by developing an input systern comprised
of Control Cards.

CONTROL CARD TYPES

The control cards were defined so as to fall into one or more of the following five categories.
1) The Job Control Card

2} System Group Linkage Cards

3) System Linkage Cards

43 Process Controf Cards

5) Special Uses Cards

The Job Control Card is used for the initialization of a Job run. The System Group Linkage
Cards provide the external means of control of the flow of processing among the various Groups. The
System Linkage Cards provide the external means of control of the flow of processing among the
various systems of a group.

The Process Control Cards provide a means of inputting pertinent data necessary for controll-
ing the type of, and in some cases providing, the actual mathematics involved in the processing.

The Special Uses Cards provide a means of controlling the generation of data for future use,
outputing the desired data in a desired form, providing for some physical control of the running of
the program, and allowing documentation of the input and output data,

GENERAL INPUT-OUTPUT CONSIDERATIONS
PROGRAM DECK
Due to the large size of the program deck the system is loaded by use of the 1IEDIT feature
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available under IBSYS. With IEDIT, it is possible to permanently card-to-tape the binary program
deck onto a special tape and load the program into the computer by use of a load deck. The binary
program deck contains only the binary decks for all the programs available in the total system. The
load deck contains all IBSYS control cards necessary for the running of the program followed by an
IEDIT controd card specifying the file on which the binary program deck has been mounted. These
cards are followed by a deck comprised of the $IBLDR Cards for the decks present on the binary
program deck and the SORIGIN Cards necessary to set up the links for the OVERLAY feature.
This is followed by an IEDIT Card specifying the normal IBSYS input file and an end file card. The
data deck then follows the end file card and is itself ended with an end file card.

DATA DECK

The data deck is comprised of all of the program control cards necessary for the proper run-
ning of the Job.

EXPERIMENTAL DATA INPUT

The experimental data input which is necessary may be loaded in a number of different ways
depending on the source of the data and/or the type of processing desired. The complete input re-
quirements for all systems are explained in the descriptions of the systems.

PROGRAM OUTPUT

The program output consists of both binary coded decimal (BCD) and binary files. The binary
files are for use as input to the various parts of the system. These files are further discussed in the
sections which deal with the systems which use them.

There are two BCD output files, the normal IBSYS output file, and the SYSTRAN output file.
The normal IBSYS output file contains, in addition to the information asked for by the options pres-
ent on the IBSYS control cards, a list of all program contrel cards in the data deck and any diagnos-
tics encountered in the processing of these cards. The SYSTRAN output file also contains a com-
plete list of the control cards. This file contains all of the output which is standard for the system be-
ing run plus any of the output requested by use of the Special Uses Cards. A complete list of such
output is described where these cards are described.

GENERAL PROGRAM FLOW

There are two types of flow necessary so that the programing system may perform its proper
functions. Type 1 is that flow which causes a transfer of control to a lower level of the program, i.e.,
Job Monitor to System Monitor, System Monitor to System, etc. This is called externally controlled
flow.

Type 2 is that flow which effects a transfer of control from a lower level to a higher level of the
programing system, ie., System to System Monitor, System Monitor to Job Monitor, ete, This is
called internally controlled flow.

EXTERNALLY CONTROLLED FLOW

Externally controlled flow is effected when a section of the programing system encounters a
control card which it recognizes and which indicates to this section that a transfer of control is de-
sired. The transfer of control may not be immediately effected, since the program may have to per-
form certain computations before it is ready to transfer. In any case, control is transferred to the in-
dicated section before any more data cards are read. This type of flow can only effect a one step
transfer of control, i.e., from the level in which the programing system encounters the control card
to the level immediately below it.
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INTERNALLY CONTROLLED FLOW

Internally controlled flow is effected when a section of the programing system encounters a con-
trol card which it does not recognize and therefore cannot process. The effect of this encounter indi-
cates to the section that upon completion of processing of the information indicated by the previous
control cards it is to return control to the section of the program which transferred controt to it or-
iginally. This type of control transfer may be multilevel, since control will continually be returned to
the next highest level until a section is reached which recognizes the control card or until the Job
Monitor is reached.

PROGRAM DESCRIPTION

THE JOB MONITOR
The Job Monitor function is to provide the system with the following capabilities:
a) Job control
b) Data Linkage
¢) Special Purpose Routines
Al of the capabilities present in the Job Monitor are available to all parts of the programing system.

JOB CONTROL

A Job is defined as an ordered series of processing of a set of functions such that each type of proc-
essing contained in the series is dependent on the tvpes which precede it. A Job is initialized by use of
the *JOB! control card. This card has *JOB appearing in columns 1 thru 4. Columns 7 thru 80
may be used for identification of the Job. The function of the *JOB card is to initialize all error
control switches. The error control switches are set when the program encounters an error which
may affect future processing of the data. Before any processing of data is attempted, the program
checks the appropriate switches to determine if the processing may be accomplished correctly. If any
of the switches are set, the program will set any other switches necessary and then proceed to the next
type of processing in the Job serics without doing the actual processing of the data. A new *JOB card
effectively tells the program that all subsequent processing is completely independent of any proc-
essing which occurred prior to the encountering of the card and consequently the previous errors en-
countered have no effect on the future processing,

The transfer of control from one system group to another is accomplished by the Job Moni-
tor upon recognition of a * BEGIN card. The general format of this card is * BEGIN in columns 1
thru 6 and the System Group name in columns 8§ through §0. The final termination of the program
is accomplished when the Job Monitor encounters a * END card. This card has * END in columns 1
thru 4. Its effect on the program is to terminate all processing of data, rewind, and unload all files
used during the run, and return control to the Basic Monitor System,

DATA LINKAGE

Certain variables, arrays, switches and headings must be available to many programs in various
systems. To accomplish this, these parameters were assigned to Blank Common in the Job Monitor.
These parameters are the basic time increment of the input data, the frequency values, a set of
switches (not the error switches), the date of the run, and the input card image array. Even though
the storage for these parameters is in the Job Monitor, the only ones that are set by it are the three
date parameters (day, month, and year).

'Certain control cards will be referred to in Section I which are not defined until Section IV, This
should not be confusing since only the processing concepts are being discussed in Section II1.

11
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The Job Monitor also contains the nonexecutable routines which set the file specifications of the
tape and/or disk files to be used, and the routines necessary for the rewinding and unloading of these
files upon termination of the program.

SPECIAL PURPOSE ROUTINES

In addition to the file specification, rewind, unload, and date setting routines the Job Monitor
also contains the following special purpose routines.

CARD —

MESAGE —

SQUEEZ —

PACK —

ZERO —

NZER —

PAUSE —

CLOCK —

FIXEXE —

This routine reads a control card into the input card image array and checks the
card for a totally blank card or a comment card. Any card which is blank or has a
Cin column 1 {a comment card) will be printed on both the SYSTRAN output file
and the normal IBSYS output file but will have no effect on the processing. When
CARD encounters such a card it prints it as specified then reads another card. In
addition this routine uses the routines SQUEEZ, and MESAGE. The MESAGE
routine is called when CARD encounters a * PAUSE card.

All blank columns of all cards read by CARD are eliminated by the routine
SQUEEZ.

A comment card is any card with a C in column 1. Any legitimate Holerith
character may appear in any other column of the card. This card is used to docu-
ment the output and input for easy reading.

The card routine also recognizes the * PAGE card, This card causes the print-
ing of the carriage control character, on the SYSTRAN output file, which spaces
the paper to the top of the next page.

This routine reads and prints, on line and on the output files, all comment cards
which follow the * PAUSE card. When a card other than a comment card is en-
countered, the routine halts the machine until the operator presses the start button.
The * PAUSE card is used when it is desirable to print operating instructions dur-
ing the running of the program.

This routine will remove all blank columns from the input card image array and left
justify all data on the card in the array. Every card which is read by the program,
with the exception of the data cards read in the card input data phase of the editor
section and those cards which provide labels for output data, go through this routine.
Although set formats are recommended for some control cards, the only fixed
character on any card read by the system is the C on the comment card.

The input cards read into the input card image array are read and stored in Holerith
format, one character to a word, left justified in the word. The PACK routine takes
up to 6 sequential words from this or any other specified array and packs the first
Holerith character of each of these words into one word.

A logical function which returns True if the two arguments are bit by bit identical
or False if the arguments differ in one or more bits.

A logical function which returns False if the two arguments are bit by bit identical
or True, if the arguments differ in one or more bits.

This routine stops the machine with the internal clock turned off by using the IBJOB
system routine (. PAUSE).

A call to this routine marks the time of the call and returns the lapsed time since the
last call to the routine.

This routine prints a message on line containing the octal location, which is the
entry to the dump routine.
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DATE —
SHFTCK —

LSHFT —

ARSHFT —

ATAN —

SCOSN —

READ31 —
RITE31 —

TDUMP —

AEXIT —

EXIT —

KLOSE —

WROUT —

SWITCH —

SWALOF —
SWTAQF —

SWTHON —
SWTHOF —

This routine returns the Day, Month and Year on which the program was run.

This routine checks the format of binary integer input data to see if a shift from
decrement to address is necessary.

This routine will shift the second argument left the number of places specified by
the first argument,

This routine will shift right, the number of bits specified by the first argument of
the calling sequence, the elements beginning with the element indicated by the
second argument of the calling sequence, and continuing until the number of ele-
ments specified by the third argument have been shifted.

This routine computes the arc tangent of the number, which is the second argument
divided by the first argument and rcturns the angle (in the range 0 to 2« radians)
in the third argument.

This routine computes both the sine and cosine of the first argument times 2»
radians, The sine is returned in the second argument, the cosine in the third

argument.

This routine opens the internal file to enable the program to read this file,

This routine opens the internal file to enable the program to write on this file.

This is a transfer to the system location which initializes the System Dump Routine,
This routine empties the IBSYS Qutput File buffers and then calls TDUMP.

This routine closes, rewinds, and unloads all files used by the program, and then
transfers control to IBSYS.

This routine closes the N files indicated by the 2nd through the N + 1st arguments
of the calling sequence. N is the first argument.

This routine writes the diagnostic message indicated by the first argument and the
location code given by the second argument.

This logical function will return True if any of the N switches indicated by argu-
ments two through N + 1 are on, or Falsc if all are off. N is the first argument.

This routine turns off both error and file switches.

This routine turns off all error switches, but leaves on any file switches which
were on,

This routine will turn on the switch indicated by the argument.

This routine will turn off the switch indicated by the argument.

{UNOL., .UNO2., .UNG3., .UNO4., UN,,
AINTLL, (UNI12, .UN13,, .UN14.,, .UN31.

These non-executable routines set the file specifications for all files used by the program except
the IBSYS Input File and the IBSYS Output File.

THE TIME SYSTEM GROUP

The Time System Group provides the programing system with the Time Data Editor, the Fre-
quency Array Generator, and the Time Step Generator.

13



THE TIME SYSTEM MONITOR

The Time System Monitor controls the linkage among the various systems in the Time System
Group. It also contains the storage necessary for the various systems, and the program for setting the
basic time increment. Entry to this program is accomplished by use of the * BEGIN TIME SYS-
TEM control card. This program will recognize and decode the * DELTAT control card. It also
will recognize the following control cards * EDIT, * INTEGRATE, * FREQUENCY, and * DATA
CHECK and transfer control to the appropriate systent.

THE FREQUENCY ARRAY GENERATOR SYSTEM

This system recognizes, decodes and performs the operations specified on the * FREQUENCY
control card to generate the Frequency Array.

THE TIME DATA EDIT SYSTEM

The Time Data Edit System prepares a Binary Time Data File from binary magnetic tape
(Primary Binary Input File) or BCD cards. The system will accept binary magnetic tape which is
multiplexed with from 1 to 14 channels of data or cards (multiplexed or unmultiplexed) containing
1 to 14 channels of data.

The Primary Binary Input File must have a physical record size of 256 words and a logical
record size of N words such that 6000/N = any integer. The file may be either in floating point or
integer format. If the file is integer format it may be either full word or decrement type integer for-
mat.

The data on the file must be in the following form:

Channel 1 of the data must have a value greater than or equal to some designated saturation
value before and after each individual test. This assigned saturation value must be greater
than the largest value obtained by the data during all tests present on the file.

The data must be multiplexed, i.e., the data words on the file must be in the following order,

Channel 1 word 1, channel 2 word 1, . . .
Channel I word 1, channel 1 word 2,
Channel 2 word 2, . . ., Channel T word M

The first 100 points of data for each channel must be at the zero or normal level of the data for that
channel for each test on the file.

The Time Data Edit System for magnetic tape input scans channel 1 of the data until it en-
counters a level which is below saturation. At this point it checks 400 points ahead to see if satura-
tion reoccurs. If not, the System assumes that a test has been encountered, computes the normal ac-
cording to the method described later and transfers the data to the Binary Time Data
File until saturation reoccurs. If saturation reoccurs within 400 points, the System assumes an error
on the Primary Binary Input File, bypasses the data and continues the scan from the reoccurance of
saturation. The method of scan requircs that at feast 7 out of 10 sequential points be at or above sat-
uration. The System scans until the number of valid tests it encounters is equal to the number of *
TRACE cards or until the number of records read is greater than the number of records designated
on the * INPUT card. If the latter condition occurs before all tests are found a diagnostic is printed
on the IBSYS output file and the appropriate crror switches are turned on. Control is returned to the
Time System Monitor after bypassing all further edit control cards,

The system will accept card input under any legitimate FORTRAN format provided the fol-
lowing conditions hold:

1) The data words must be all of the same type. (i.e., all integer, or all floating point).
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2) If data is multiplexed the number of words per card (NWPC) must be less than or equal
to the number of channels (NC) or the number of channels must be evenly divisible into
the number of words per card (i.e., NWPC < NC, or NWPC/NC = any integer). If the
data is unmultiplexed this condition does not hold.

The Time Data Edit System for card input data transfers the data which appears on the input
cards in the format as described by the * DATA and * FORMAT control cards onto the Binary Time

Data File in the proper format.

The first value which appears on the cards for each channel of cach test is used as the normal
value.

Each * TRACE card initializes a new test. The last test is terminated by using * TEND card.

In the case of unmultiplexed data if the total number of data points is greater than 12000 the
data must be separated into groups of 12000 or fewer points with each group containing all of the
data for all of the channels over the range contained by the group. As an example of this, suppose a
test contains & channels with 2400 data points per channel. The data would then be grouped as fol-

lows:

Group 1
2000 points of channel 1
2000 points of channel 2
2000 points of channel 3
2000 points of channel 4
2000 points of channel 5
2000 points of channel 6

Group 2
400 points of channel 1
400 points of channel 2
400 points of channel 3
400 points of channel 4
400 points of channel 5
400 points of channel 6

with each set of points for each channel of each group being preceded by the appropriate * CHAN-
NEL card.

The Time Data Edit system is entered when the Time System Monitor encounters the * EDIT
control card. This system recognizes and decodes the information on the * INPUT, * TRACE, *
DATA, * FORMAT, * CHANNEL, and * TEND control cards. The * INPUT card contains the
necessary information as to the source and type of input data, the number of channels, the amount
of data and the saturation value for magnetic tape data.

The * TRACE card contains information pertaining to the test identification, the number of
channels to be edited, the method of computing normal value, as well as a field which allows the
user to skip a given amount of data at the beginning of & test.

The * INPUT and * TRACE cards are used for all types of input data. The * DATA, *
CHANNEL, * FORMAT, and * TEND cards are used only with card input. The * DATA card
contains the information which tells the system if the data is multiplexed or unmultiplexed and the
number of data words per card. The * FORMAT card contains the input format to be used in read-
ing the data cards. The ¥ CHANNEL card is used only in the case of nnmultiplexed data. It con-
tains the channel number for the data which immediately follows it.

The * TEND card is the card which signifies that the end of the edit has been reached. A fur-
ther discussion of the format and usage of the above cards will be found later (Section 4).
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The Binary Time Data File prepared by the Edit System is used throughout the remaining
systems as the primary source of time data. The format of this file is as follows. The basic physical
record size is 256 words, and file contains 2 logical record sizes; 20 word ID records and 2800 word
data records. The records are present on the file in the following order:

an ID record, a data record,

an ID record, a data record,

an 1D record, a data record, . . .
an 1D record.

r

The first and last records on the tape are ID records, the last ID record being a record of all
zeros. The type of data in the data records will correspond in form to the type of data from which
the file is generated with the exception that decrement type integer data is converted to full word type
integer data. The ID records contain the following information:

WORD ! — Test number.,

WORD 2 — 1 if the following data record is the last data record for the test.
— 0 if the above is not true.

WORD 3 — The number of valid words per channel contained in the following data record.
WQORD 4 — Not used.

WORD 5 — The number of valid channels for this test,

WORD 6 — Channel 1 switch.

WORD 7 — Channel 2 switch,

WORD 8 — Channel 3 switch.

WORD 19 — Channel 14 switch.

WORD 20 — 1 if the data is floating point.
— O if the data is integer.

The channel switches in words 6 thru 19 are O if the channel does not contain valid data or 1
if the channel does contain valid data. The ID records contain only integer type words.

The data records are multiplexed 14 channel records containing 200 words per channel. The
data words on these records are in the following order:

Channel 1 word 1, Channel 2 word 1,
Channel 3 word 1, . . . Channel 14 word 1,
Channel 1 word 2, Channel 2 word 2, . . .
Channel 14 word 200.

The first data record for each test will contain the first 200 words on each channet for the test, the
second data record, the second 200 etc. until all the data for the test is present.

THE TRANSFORM GENERATOR SYSTEM

The Transform Generator System computes the sine-cosine transforms of all the valid time data
present on the Binary Time Data File, and generates the Binary Transform Data File.

This system is entered when the Time System Monitor encounters the * INTEGRATE control
card. This system recognizes and decodes the information on the * SAMPLE control card. This card
{* SAMPLE) contains a test identification number, the sample rate for that test and the starting and
ending point for the integration. In the absence of this card for any test present on the Binary Time
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Data File the sample rate is assumed to be 1, the starting point the first point of the test, and the
ending point the last point on the test.

The mathematics involved in the formation of the sine-cosine transforms have been derived
from the classical formulation of the Fourier Transform which is normaliy used for functions which
are neither even nor odd (1).

Flo) = g f e @ ()
=od
For our purposes we shall drop the constant term and define F(w) as:
o -jut
Flw) =[ f(tye  dt (2)
-cQ

Where » = 2+f and f is the frequency array as defined by the Frequency Array Generator
i=v-1
f(t) is one of the input traces on the Binary Time Data File,

For our purposes, we further define £(t) to be equal to zero everywhere outside of the range
defined by the * SAMPLE card or in the absence of this card, before the first point of the test and
after the last point. Because of this, F(w) can be written

T2
F{o) =f fiye % g, (3)
Tl

Where T, is the starting point defined by the *SAMPLE card or the first point of the test in the ab-
sence of this card. T, is the ending point defined by the * SAMPLE card or the last point of the test
in the absence of this card. Upon expansion of the exponential we obtain

T
F(w) =['fr(i)[cos(mt) — jsin(wt) |dt 4)
1
or
T, T,
F(o) =ff(t)cos(mt)dt—jff(t)Sin(wt)dt- 3)
T T,
Define
T,
o) = | f(t)cos(wt)dt (6)
Flo), [Tl
and
T2
F(o) = —ff(t)sin(mt)dt. (7
I T

1

The method used for the integration of the above expressions by the program is the trapezoidal rule.
Thus
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Flo)y = S [£(T,)cos(aT,) + (T,)cos(aT,)
N-1
+2 () cos(at)] (8)
i=2

and

F(o), = - §2A—‘[f(TI)sm(le) + £(T,)sin(uT,)
N-1
+2 St )sin(at) | (9)
i=2

where;
§ is the sample rate as defined by the * SAMPLE card or 1 if this card ts absent for

this test,
At is the basic time increment as defined on the * DELTAT card.

N is the number of points defined on f(t) using the sample rate S.
These expressions may be further modified as follows by defining one more point at the beginning of

f(t) and one at the end.

F(o),= Sm[f(Tl — SAt)cos(oT, — SAt) + #(T, + SAt)C{)s(mT2 + SAt)

2
N
+2 St )cos(at))] (10)
~
and in like manner
F(m)I = ——Sg‘l[f(T1 —Szi'st)siu(mT1 — SAt) + f(T2 + SAt)sin(sz + SAt)
N
+2 St )sin(at )] (11)
i=1

however according to the definition of f(t)
f(Tl ~ SAt) = (T, + SAt) = 0.

Therefore
N
F(o), = SAU(t )cos(at,) (12)
1= 1
and
N
F(o), = - SA (1 )sin(ot,). (13)
i=1

The above are the final expressions from which we shall evaluate the sine - cosine transforms. To
reduce computation time cos (wti) and sin(mti) are calculated from recursion formulas where pos-

sible.
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cos(wti),i = 1, 601, 1201, "',
sin{et ), 1 = 1, 601, 1201, Y
cos (wSAt),
sin(wSAL),
will each be computed uvsing the routine SCOSN.
cos(et) i=2,3,...600,602, 603,...1200,1202. ..

sin(at,) § =2 3,...600,602,603,...1200,1202...
will each be computed from the following recursion formula:
Since

cos(ut) = cos(ut  + wSAt)
and

sin(mti) = sin(mti_ + wSAt).

1
using the trigonometric identities
cos(a + B) = cosa cosg — sing sing
sin(g + B) = sina cosg + cosa sing.
these relations become

cos(mti) = cos(mti_ t)c:(ys. (wSAt) — sin(mtj _ I)Sil"l(r.uSAt) (14)
sin(mtj) = sin(mti_ 1)cos(wSAl:) + cos(wt, 1)sin(wSAt). (15)

As is noted above, the recursion is reinitialized every 600 At. This is to prevent a constant error in
the computation of cos(wt ) and/or sin(wt ) from propagating through the integral. The i index in
the previous discussion denotes every sample of £(t),ie., $ = 1.

The above expressions for F (m)R and F(m)I are to be evaluated for each frequency f defined
in the frequency array. Thus

N
Fo), = SAth(ti)oos(wkti) (16)
i=1
and
N
Flo), = ~—SAt2f(ti)sin(mkti). (17
i=1

The above method of computation using the sine and cosine recursion has been tested using 30000
points of the function f(t) = 1. With a sample rate of 1 and a At of .001. The results agreed with
the analytic results to four significant figures.

The Binary Transform Data File which is written by the Transform Generator System has 256
word physical records and the following types of logical records.

One 101 word frequency array record containing the following:
Word 1 -— The number of frequencies in the frequency array (integer word)
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Words 2 thru 101 — The 100 word frequency array (floating point words)
ID records containing the following 4 words:

Word 1 — Test number (integer word)

Word 2 — Channel number of f(t) (integer word)
Word 3 — Not used

Word 4 — Number of frequencies used (integer word)

Transform data records containing the following 200 words:
Word 1 = F("’l)n
Word 2 = F(ml)l
Word 3 = F(“’z)n
Word 4 F(“’z)l

Word 199 = F(
Word 200 = F("’mo)l

The Binary Transform Data File contains the above records in the following order:

"’100)R

Record 1 The 101 word frequency array record.

Record 2 The 1D record for the first valid channel of the first test on the Binary
Time Data File.

Record 3 The transform data record for the first valid channel of the first test.

Record 4 The ID record for the second valid channel of the first test.

Record 5 The transform data record for the second valid channel of the first test.

Record N The ID record for the last valid channel of the first test.

Record N + 1 The transform data record for the last valid channel of the first test,
Record N + 2 An ID record with each word equal to —1.

Record N + 3 The ID record for the first valid channel of the second test on the Binary
Time Data File.

Record N + 4  The transform data record for the first valid channel of the second test.

Record M The 1D record for the last valid channel of the last test on the Binary Time
Data File.

Record M + 1  The transform data record for the last valid channel of the last test.
Record M + 2 An ID record with each word equal to -2.
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Record M + 3 An ID record with each word equal to Zero.
An End of File Mark.

THE TIME DATA CHECK SYSTEM

The Time Data Check System computes the absolute range of the input data and the noise level
inherent in the data. The noise level computed herein is defined by the following equation:

400
| iy y2 _
N, = g0 E) ~ (1) (18)
i=1
Where:
f(t) is one channel of data called for from the Binary Time Data File.
f(t) is the normal value for f(t) {see Section 4.2.1.).
The range of the data is given as follows:

R, =1f(t),, —ft) . . (19)
Where:
f(t),,,, 1s the maximum value which the data obtains.

f (t)Min is the minimum value which the data obtains.

The system is entered when the Time System Monitor encounters the * DATA CHECK control
card. The information contained on this card (the test identification number and the channel num-
bers of the data on the Binary Time Data File which is to be processed) is decoded by the system.
The system then locates the proper data on the Binary Time Data File, performs the above compu-
tations, and outputs the pertinent data on the SYSTRAN ocutput file.

The computation of the noise level is dependent on the data being at a theoretical constant level
for the first 400 points. If this is not true, the noise level indicated on the output must be disregarded.
The computation of the absolute range of the datais dependent on the data obtaining its maximum
and minimum values somewhere after the first 400 points have been processed.

THE FREQUENCY SYSTEM GROUP

The Frequency System Group provides the programing system with the Matrix System, the
Inverse Transform System and the Fouriertran System.

THE FREQUENCY SYSTEM MONITOR

The Frequency System Monitor controls the linkage among the Matrix System, the Inverse
Transform System and the Fouriertran System, and contains the storage used jointly by these three
systems. The Frequency System Monitor recognizes the * MATRIX, * INVERSE, and * FOUJRIER-
TRAN control cards and transfers control to the proper system upon encountering one of these
cards.

Entrance to the Frequency System Monitor is effected when the Job Monitor encounters the *
BEGIN FREQUENCY SYSTEM control card.

THE MATRIX SYSTEM
The Matrix System incorporates into the programing system the fundamental processes of
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matrix algebra, including addition, subtraction, multiplication and inversion of matrices where the
elements of the matrices are complex functions. Control is transferred to the system when the Fre-
quency System Monitor encounters the * MATRIX control card.

The system recognizes, decodes, and performs the operations indicated on the * MATRIX, *
MALOQAD, * OVERLAY, * OUTPUT, and * OPERATE control cards.

The Matrix System provides the programing system with the ability to solve systems of equa-
tions where each element of the system is in itself a complex function.

The mathematics involved in the Matrix System are here defined.

Given the matrix R with elements L, such that
L, = fij (w) and the matrix S with elements 8 such that
5; = 8;(e).
Addition and Subtraction of R and 8 is defined as follows:
Assume R is Nby M and Sis Nby M
then
T = R * Sis a N by M matrix with elements
" + S5 = fij (o) = gﬁ(m).
Multiplication of R and S is defined as follows:
Assume Ris Kby Land SisLby N

then
T = R *Sis a K by N matrix with elements .

where

L L
bee = i ™ S = () * B (0)- (20)
m=1

m=1
Inversion of R is defined as follows:
Assume RisNby N
then
R1 = X such that
X*R=R*X =1
where L is the identity matrix with elements i such that

i =0+ 0j if k=m

k

i, =1+0 if =m

k

The method used for the inversion process is the Jordan Gauss method (10).

This system is extended to include the operations of addition, subtraction, multiplication and
division of matrices by scalars and literals. For our purposes we will define a scalar as a function of
omega (h(w)) and a literal as a complex constant (C = a + jb). In general, a litcral will mean a
virtual symbol.

The resulting mathematical operations involving scalars and literals are defined as follows:
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Using the above defined matrix R (assumed to be N by M) and the addition or subtraction op-
eration then it follows that:

R = h{w) = T, where T is N by M with elements tij such that
t = T h{w) = fi}_(m) * h{w)

if
and

R £ C = T, where T is N by M with elements t such that
tij = I'l,], = C= fij(w) +=C.

Again using R defined to be N by M and the multiplication operation it follows that:
R * h(w) = T, where T is N by M with elements tij such that

t, =1, hie) =L (e)* his)
and
R * C = T, where T is N by M with elements t, such that

t =r. *C=f(u) *C.
i ij ij

The division operation is identical in form to the multiplication operation.
R/h(w) = T, where T is N by M with elements tij such that

tij = I',.j/h(w) = fﬁ(m)/’h(m)
and
R/C = T, where T is N by M with elements t such that

tij = rij’!C = fij(w) /C

By use of the * MALOAD and * OVERLAY control cards, data may be entered into matrices
and scalars from the Save File.

The * OPERATE control cards provide the user of this system with the ability to define the
matrix operations which he desires in a symbolic form. The Matrix System also provides the user
with the ability to output entire matrices or individual elements of matrices in a printed and plotted
form.

The * MSAVE control card section allows the user to save individual matrix elements on the
Save File for use in subsequent computations.

There are certain restrictions placed on the use of the Matrix System. These restrictions per-
tain to the storage allocation used by the system when a matrix is defined. The total storage available
for the matrices is 12200 cells. Since the matrices are composed of complex numbers containing
both real and imaginary portions at all times, there are available only 6100 unique storage locations.

A Matrix Element is a vector of complex numbers whose length is equal to the number of fre-
quencies which are to be used in the computations. Thus if NF is the number of frequencies to be
used one Matrix Element requires NF of the 6100 unique storage locations.

A Matrix Term is one complex number. Each Matrix Term requires only one of the 6100
unique storage locations.

There are two methods of defining matrices, the direct definition and the implied definition. The
direct definition is accomplished by use of the * MALOAD or * OVERLAY control cards. Each
matrix defined by the * MALOAD or * OVERLOAD card (i.e., NAME(N, M) /I) requires NF *
N * M of the 6100 unique storage locations. In the case of the * MALOAD card these are additional
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locations to the number of locations already in use. In the case of the * OVERLAY card however
the locations which are necessary are obtained from the locations of the matrices which are overlaid
by the new matrices, This imposes the restriction that the number of locations available is equal to
the number of locations which were used by the overlaid matrices This restriction does not apply in
the case where the last matrix to be overlaid was the last matrix previously defined. In this case the
number of available locations is equal to the number of locations made available by the overlay plus
the number of locations which were not previously in use.

The implied definition of a matrix is accomplished thru the use of the * OPERATE card. A new
matrix is defined in this manner whenever the name which appears on the left of the equal sign is not
currently defined. The storage allocated to this matrix is determined by the operation used. In the
case of the inversion operator (I) there must be available, in addition to any storage necessary for
an implied definition, a number of locations equal to the number of Matrix Elements present in the
matrix which is to be inverted.

THE INVERSE TRANSFORM SYSTEM

The Inverse Transform System provides SYSTRAN with the capability of computing the in-
verse Fourier Transform of a complex function of frequency. The system is entered when the Fre-
quency System Monitor encounters the * INVERSE control card. The system also recognizes and
decodes the information on the * INFO control card. The input data necessary for this system is ob-
tained from the Save File. The input frequency function may be defined for a maximum of 1000
frequencies. The maximum number of values which may be requested on the output time function
(the computed inverse Transform) is 4200.

The output from this system consists of the printed values of the time function and a plot of
this function against time. The mathematics involved in the computation of the inverse Transform
are as follows;

Given the function F(»), a complex function of frequency, we wish to form f(t) such that:

w
f(t) = 1/27rf F{w)eividy (210
upon expansion of the exponential we obtain:
W
f(r) = 1/21rf W [F{w) (cos(wt) + jsin(ot)}] do (22)
W W
= (I/Zw)f Flw)cos(wt) + j(l/zr)[ F(o)sin(wt)de (23)
W -W

0 W
= (1/2«)[ wF(m)cos(wt)dw + (1/21r)[0 F{w)cos (wt)de

0 w
+ ](1/211‘)[ WF(m)Sin(wt)dw + ](1/2#)[0 F(m)S’il’l(mt)dm (24)

—W W
= - (1/2#)]0 F(w)cost{wt)dw + (1/2#)[0 F{w)cos (wt)do

—W W
—j(lfzw)[ F{w)sin(wt)dw + j(1/2w)[0 F{w)sin (wt) de. (25)
0
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Now since the value of the integral is independent of the variable integration

-W -W
[ F(w')cos(u"t)du’ =[ F(w)cos{ut)dw (26)
0 0
and
-W -W
[ F(w')sin (o't)dw’ =[ F(w}sin (ot)de. 27
0 0
Substituting in the original equation

-W —w
f(t) = - (1/2«)[0 F{w')cos(o't)do” + (1/21)[0 F{w)cos (ot)de

-W W
—j(1/2w)[ F(w')sin(o't)dw’ + j (I/Zr)f F(w)sin (wt)dw (28)
0 0
Now let
then
-W =W
sin{w’'t) = sin{—wt)
= o gi0 (wt)
cos{w't) = cos(—wt)
= cos(wt}
de' = —dw
and since f(t) is a real valued function (Ref. 2, P. 19)
F(s') = F(w). (29)
Also, since F(») is complex, define:
F(o) = F (o) + jF (), (30)
then
F(o) = F (o)~ jF (»)- (31)

The Function f(t) can now be written

W w
f(t) = (1/21)]0 F(w)cos(wt)dew + (1/21)[0 F{v)cos {(ut)de

v W
""j (1/27)/0 F(m)si[l(cut)dm + ] (1/21!)[0 F(m)sil'l(wt)dm (32}

or

W
f(t) = (1/2:—)[ [Fpg (@)cos(at)— j F, (w)cos(st) |de
0
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W
+ (1/2%) [ [F(a)cos(at)+ j F,(o)cos(ut) 1do
0

w
—~i(1/2%) f [F,(w)sin(at)—j F,(o)sin(ut) ]do

0
w
+ 5 (1/2=) [FR(w)Sin(wt)"‘ j Fl(m)sm(“’t)]dw (33)
0
upon simplification
W W
f(t) = (l/w)[ Fg(w)cos(ot)de — (l/w)f F(@)sit(ot)do. (34)
0 0

This final expression for f(t) is the expression which is used in the Inverse Transform System. The
integration method employed by the system for the evaluation of £(t) is the trapezoidal method. The
following expression is used.

N-1
£(t) = (1/x) Fplo)eos(ot ) + Fp (o, t)cos(o, ltk):l[wi L
i=1 2
N-1
- (1/x) SI F (o)sin(wt) +F (o sy, + 1tk)][°’,- Ll (35)
i=1 2
~ + Fylo,, Jeos(e . ) ]
= (1/2x) [Fglw)cos(wt,) rlo; . Jcosle, 4 Lo 1=
2
N-1

o, ] (36)

"é‘l;“zl:l(wi)Sin(witk)_ Filo ))singe, + b oy Lo,

1=

N = the number of values of F(e) which are used. The accuracy of the above method of integration
is a function of how well the straight line approximation of F(w), used in this method, represents
the actual function F(»). The accuracy is therefore dependent on the omega increment (o
which was used in the initial computation of F(«). The smaller this value is the more accurate £(t)
will be. This » increment need not be constant since (mj . l—wi) is computed for each term in the
sum forming f(t}.

—)

THE FOURIERTRAN SYSTEM

The Fouriertran System incorporates into the programing system the following: 1) the Fourier-
tran Language (which enables the user to perform complex algebraic manipulations on Transforms),
2) an Output option (which enables the user to label and output Transforms in a printed and plotted
form), 3) the Save option (which enables the user to generate input for the Inverse Transform Sys-
tem, the Matrix System, and the Correlation System), 4) the Load option (which enables the user
to input Transforms from the Binary Transform Data File}, 5) the Average Transform option
{which enables the user to perform certain statistical operations on groups of Transforms), and 6)
the Function Definition Option (which provides E.abels).

All references to complex functions, F(w), internal to the Fouriertran System for purposes of
input or output are made by use of the BCD character F and an integer N separated by a slash (i.¢,,
F/N, 1 < N < 40). References to F(w) in the Fouriertran Language are made by use of the BCD
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character F and the integer N without the use of the slash (i.e., FN 1 < N < 39). F40 is reserved
in the Fouriertran Language for the omega values (ie., « = 2+f where f is the frequency array de-
fined by the Frequency Array Generator).

The omega values are loaded into F40 if, and only if, the W Symbol is used in the Fouriertran
Language, and not until its first appearance. However, once it has been loaded it will remain until
control is transferred out of the Fouriertran System.

FOURIERTRAN ENTRY

The Fouriertran System is entered when the Frequency System Monitor encounters the *
FOURIERTRAN control card. The system recognizes and performs the indicated operations on the
* SAVE and * TEST control cards. It will also recognize the * LOAD, * PRINT, * PLOT, *
TRANSLATE, * FUNCTION DEFINITION, and * AVERAGE control cards and transfer con-
trol to the option indicated by the card.

SAVE OPTION

The Save Option generates the Save File. This file is a binary file comprised of two types of
records. Four word ID records containing the four integer values in the 1D field on the * SAVE con-
trol card and 200 word data records containing the transform indicated on the * SAVE card.

The Save File is the only source of input for the Inverse Transform and Matrix Systems. In ad-
dition it may be used as an input source to the Correlation System and the Fouriertran System.

Examples of generation of the Save File
*SAVE, F/1,1D(1, 2, 3, 4), F/2, ID(5, 6, 7, 8) would generate the following records on the
Save File.

Record Data Type
1 1 Integer
2 Integer
3 integer
4 Integer
2 FIR, Floating Point
L Floating Point
FIR, Floating Point .
F1I, Floating Point
FIR Floating Point
FIL o Floating Point
3 5 Integer
6 Integer
7 Integer
8 Integer
4 FIR, Floating Point
P2 Floating Point
F2R, Floating Point
lez Floating Point
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Record Data Type
FIR o Floating Point
B2 oo Floating Point

TEST LABELING

The * TEST control card provides a means of entering a test identification number for use in
labeling the printed and plotted output. If this card is not used the test number which is used on the
output will be the last test identification number which was encountered in the Load option,

THE LOAD OPTION

This option is used to input data from the Binary Transform Data File and assign the integers
N which are to be used in referencing the Transforms. This option recognizes the * LOAD and *
DEFINE control cards, and performs the operations specified by the various fields contained thereon.

THE FUNCTION DEFINITION OPTION

This option provides a means of labeling functions which are to be printed and/or plotted by
the Output option. This option recognizes the * NAME control card and assigns the label contained
thereon to be indicated F/N. This label will remain in effect until changed by use of another * NAME
card or until control is transferred out of the Fouriertran System.

THE OUTPUT OPTION

This option provides the user with the ability to obtain hard copy prints and plots of the de-
sired F/N. This option recognizes the * PRINT control card and outputs the real, imaginary, mag-
nitude, iogm magnitude and phase angle of each of the specified F/N’s. It also recognizes the *

PLOT control card and plots the parameters as indicated by the ficlds on this card. A maximum of
five parameters may appear on any one¢ plot. The print and plot definitions are retained until new
definitions are specified or until control is transferred out of the Fouriertran System.

THE AVERAGE TRANSFORM SYSTEM

This system enables the user to compute an average Transform from the group of Transforms
specified on the * AVERAGE control card. This option also computes the variance of the group.
The mathematics involved in this option are as follows.

Denote F as the average transform and o2 as the variance of the group.

B 1 N (37)
F (o) = F(a,)
i=1
or
N N . N (38)
F () z—ﬁxEka“’k’ + T{fZF[i ()
i=1 i=1
and
(39)

N
) = 1/NF,(v) —Flu)]?

i=1
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or

' _ B (40)
o*(e,) =F2[Fi(mk) — F(o,)] [conjugate (F (v ) — F(o))]
i=1
1 N F 2 E )
=T~T2[F"i(m") —F () ]%~ [F‘i(w“) ~F (0] (41)

i=1
N = the number of Transforms in the group
Printed and plotted values of F{w) and ¢2(o) are obtained through the Output option.

THE FOURIERTRAN LANGUAGE OPTION

This option is comprised of a translator which decodes the symbolic Fouriertran statements and
prepares from them an ordered pseudo instruction set in the form FN = FN op FK or FN =
CFUN(FM). It also includes an operations program which performs the indicated operations (op or
CFUN}. This option of the Fouriertran System is entered when the system encounters a ¥ TRANS-
LATE control card. This option also recognizes the * LIST control card if it immediately follows
the ¥ TRANSLATE card. If the * LIST card is present the option will write the generated pseudo in-
struction set on the IBSYS Qutput File.

The mathematical operators which are included in the language and the operations which result
from their usage are as follows (assume FN = a, + jbi and FM = c, + jdii =1, ..., 100).

Operator Operation  Results
+ FN + FM =(a, t jb) + (¢ +id) = (g, + ¢)+ j(b, + d)
- FN-FM =(a, + jb) —(c +jd) = (a,—c)+ j(b —d)
* FN*FM =(a, + jb) * (¢ + jd)
=(ac,—bd) + j(cb, + ad)
/ FN/FM =(a, + jb) / (c, + jd,)
B (a].c;j + bidi) + j(bici - a.ldi)
ci+¥d2
IT+K FNJ+ K =( -~ ((((ai + jbi)*jwi)l*jwi)z’*jmi)]
v *j‘”i)x
I-K FNJ =K =(- - ((((a, + b, /i) /jo,), /i),
T ey
P+ K FNP + K =(a, +jb)* (a +jb) * - --* (a +jb)
=(a, + jb)¥

The system recognizes the symbol W when combined with FN by the use of the operators (*,
f, +, —) with the following results,

FN*W =(a +jb) * o = a + jbo,
FN / W =(ai + ]bl) /mi = ai/wi +] (bi/mi)
FN = W =(ai+jbi) i‘mi = ai:wi+jbi

The set of complex functions (CFUN(FN)}) recognized by this option are as follows.
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CFUN FUNCTION DESCRIPTION
CONJ conjugate

CMAG magnitude

CSIN sing

CCOS cosine

CEXP exponential

CLOG natural logarithm

CATN phase angle

CsSQT square root

CNRM normalization constant

The mathematics involved in the use of these functions are
CONI(FN) =a - jbi
CMAG(FN) =Y ai2 + biz + (zero)j

CEXP(FN)  =em = &% ' 1% = cMi(cos(b) + jsin (b))
CSIN(FN) = (1/2j) (eiFN — 7FN})
=12y @ T _ @ T i)

CCOS(FN)  =1/2(eifN + ciFN)
ja, +ib) | i+ jb)

b, b
CATN(FN) '—“tan"(-ai) + (zero)j (0 tan"(?i) < 27)
i i

=1/2(e )

. b,
CLOG(FN) =log (FN) =log (Va2 +b2) + jtan! (?‘)

CSQT(FN)  =(a + jb)"/2 = el/2 lose(aj + ibp)

b,
=exp [(1/2)log, (Va7 +b2) + (1/2)jtan (57)]

L b,
=exp [(1/2)log (Va2 + b2)] fcos((1/2) tan-1(~a—‘))

b
+ jsin ((1/2) tan"(?'))]

CNRM(FN) =MAX(CMAG(FN} = MAX(Y a’+b?) + (zero) j

(successive use of this function causes the maximum value found in all specified “FN” to be chosen).

The Fouriertran Language translator recognizes the symbol K which pertains to a complex con-
stant. These complex constants are referred to in the language by the symbols KN where K is the
BCD character K and N is an integer 1 < K < 90. Once a KN has been defined it will re-
tain the defined vatue until it is redefined or until control is transferred out of the Fouriertran Sys-
tem. Complex literals may be used in Fouriertran statements only on the right side of the equal sign.
A complex literal is composed of the real and imaginary portions of a complex number separated by
a comma and enclosed in parenthesis. Thus the complex literal x + jy, would be written (x, y).
These literals retain their value only in the statement in which they appear. A maximum of 9 such
literals may appear in any one statement.

The heirarchy of operations in the Fouriertran Language are as follows.
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1) CFUN references

2) Pand]J operators
3) *and/ operators
4) + and - operators

Parenthesis may be used to overide the heirarchy, in which case all operations internal to the
innermost parenthesis set are performed according to the heirarchy dictated by the above list, then all
operations in the next set, etc.

A Fouriertran statement controls one of two operations, the definition of a complex constant,
or the definition of a complex function (F(w)). The general form of a Fouriertran statement is as
follows.

r=s
where r is a complex constant or complex function notation (KN or FN). s is a complex literal when
r is KN, When r is FN, s is an expression which may contain complex constants (KN), complex
literals (X, Y), complex functions (FN), function references (CFUN), and the special symbol W
combined by use of the operators and parenthesis to define a desired ordered mathematical operation.
An example of usage of the Fouriertran Language follows.

Assume that F1 and F2 have been loaded through the use of the Load Option. F1 is the Trans-
form of f (t) and F2 is the transform of f,(t). Let L(f(t)) denote the Transform of f(t). It is desired
to compute the following functions.

F (o) = 3L (f (t)) + 2(L(f,(t) -~ L{f (1)) + 3.14159

F,(w) = VF (o) + (2 + 3j) )Fl(w)

F,(s) = (2 + 3j) (F,(0))?

The following Fouriertran statements would properly instruct the program to perform the de-
sired computations.

K1 = (2, 3)

F3=(3,0)*F1 + (2.,0) * (F2.Fl) + (3.14159,0)
F4 = CSQT(F3) + K1 * CMAG(F3)

F5 =K1 * F3P + 2

Any one Fouriertran statement must be contained all on one card, More than one statement may
appear on one card provided that each statement is complete and the statements are separated by
one comma. The presence of 2 successive commas terminates the card so far as processing is con-
cerned. Therefore comments may be placed on the cards by preceding them with two successive com-
mas. There is one special Fouriertran statement which must appear as the last Fouriertran statement
before any other control card will be recognized and processed properly. This statement is the word
END. This statement causes control to return to the Fouriertran System control section for the
processing of any following control cards.

THE UTILITY SYSTEM GROUP

The Utility System Group incorporates into the programing system the capability to store large
volumes of time or frequency data on master files and to prepare from these master files either a
Binary Time Data File or a Binary Transform Data File containing selected data present on the mas-
ter files. The ability to prepare a hard copy print of selected data present on a Master Time Data
File, and to perform certain physical file handling operations of special files used by the program is
also included in the Utility System.
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THE UTILITY SYSTEM MONITOR

Control is transferred to the Utility System Monitor when the Job Monitor encounters the * BE-
GIN UTILITY SYSTEM control card. The Utility System Monitor in turn recognizes and transfers
control to the system indicated by the * MERGE, * RETRIEVE, and * WRITE control cards. It also
recognizes and performs the operation indicated on the * REWIND, * ENDFILE, and * UNLOAD
control cards.

THE DATA STORAGE SYSTEM

The Data Storage System contains two options, the Time Data Merge option and the frequency
Data Merge option. Control is transferred to this system when the Utility System Monitor encounters
the * MERGE control card. The executive control section of this system decodes the information
present on the * MERGE control card and transfers control to the option indicated by the second
field on the card,

THE TIME DATA MERGE OPTION

The Time Data Merge option inputs the time data of the tests indicated in the UPDATE TESTS
field of the * MERGE card from the Binary Time Data File and the time data of the tests indicated
in the MASTER TESTS field from the Old Master Time Data File and places all such tests on the
New Master Time Data File. The format of the Old Master Time Data File and the New Master
Time Data File is identical to the format of the Binary Time Data File. The order in which the tests
will appear on the New Master Time Data File after a merge has been finished is; all tests called for
from the Old Master Time Data File in the order in which they appeared on that file followed by all
tests called for from the Binary Time Data File in the order in which they appeared on that file.

As was previously noted all files used by this option are identical in format. Therefore, any file
generated by this option or any Binary Time Data File may be used as, a Binary Time Data File, an
Old Master Time Data File, or a New Master Time Data File.

THE FREQUENCY DATA MERGE OPTION

The Frequency Data Merge option inputs the frequency data of the tests indicated in the UP-
DATE TESTS field of the * MERGE card from the Binary Transform Data File and the frequency
data of the tests indicated in the MASTER TESTS field from the Old Master Transform Data File
and places all such tests on the New Master Transform Data File, The formats of the two master
files are identical. This format however differs from the format of the Binary Transform Data File.
Therefore the master files and the Binary Transform Data File may not be used interchangeably.

The master files contain three types of records. Frequency array records of 101 words, ID rec-
ords of four words, and Transform records of 200 words. Since the Transforms are functions of fre-
quencies they will be grouped on the master files following the frequency array record containing the
values of frequencies of which they are function. Each Transform record is preceded by an ID rec-
ord containing four integer words defined as follows,

Word 1 Test Number
Word 2 Channel Number
Word 3 Not Used

Word 4 Not Used

Each frequency array record is comprised of one integer word followed by 100 floating point
words defined as follows.
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Word 1 Number of frequencies

Word 2 f,
Word 3 f .
Word 4 f R
f.is the ith frequency
Word 101 £

190

Each Transform record contains 200 words defined as follows. Denote FR(mi) as the real por-
tion of the Transform at fi and F‘(mi ) as the imaginary value of the Transform at f], Then

Word 1 Fplo)
Word 2 F{w)
Word 3 F (o)
Word 4 F](mz)
Word 199 F(w,,)
Word 200 Fl(mlm)

Four special ID records are used in the file format, they are:

1) An ID record containing the value —1 in each of the four words. This record follows the
Transform record of the last channel for each test.

2) An ID record containing the value =3 in each of the four words. This record precedes each
frequency record except the first one.

3) An ID record containing the value —2 in each of the four words. This record follows the
last ID record, as defined in 1) above, present on the file.

4) An ID record containing zero in each of the four words. This record is the last record on

the file.
The general file format is as follows:
Record 1......ccceeeen, Frequency record.
Record 2. 1D record for the first channel of the first test. 3
Record 3...............o.e.. Transform record for the first channel of the first test.
Record 4....cccoeeeeeeen. 1D record for the 2nd channel of the first test,
Record 5.....cccccevneann, Transform record of the 2nd channel of the first test.
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Record N .....cooveeeeenns ID record for the last channel of the first test.

Record N + 1............ Transform record for the last channel of the first test.

Record N + 2............ ID record of —1's.

Record N + 3............ ID record for the first channel of the second test.

Record N + 4............ Transform record for the second channel of the second test.

Record M......ocevvveenns Transform record for the last channel of the last test, which is a function
of the frequencies given in Record 1.

Record M +1............ ID record of —1’s.

Record M + 2............ ID record of —3’s.

Record M + 3............ Frequency record

Record M + 4............ ID record for the first channel of the first test.

Record K.................... Transform record for the last channel of the last test which is a function
of the last set of frequencies.

Record K + I............ ID record of —1’s.

Record K + 2............ID record of —2’s.

Record X + 3...........ID record of zero's.

End of File mark.

Due to the difference in formats between the Master Transform Data Files and the Binary
Transform Data File, the Frequency Data Merge option contains the capability to generate a mas-
ter file from a Binary Transform Data File only.

The procedure for the utilization of this capability is explained later when the usage of the
* MERGE control card is explained.

THE DATA RETRIEVAL SYSTEM

The Data Retrieval System provides the means of preparing a Binary Time Data File and/or a
Binary Transform Data File containing selected tests from respective master files. Control is trans-
ferred to this system upon recognition of the * RETRIEVE control card by the Utility System Mon-
itor.

THE TIME DATA OUTPUT SYSTEM

The Time Data Qutput System will write on the SYSTRAN output file the normalized and cali-
brated data from selected channels of selected tests from a Master Time Data File,

Control is transferred to this system when the Utility System Monitor encounters the * WRITE
control card.

THE PHYSICAL FILE MANIPULATION SYSTEM

The Physical File Manipulation System is contained in the Utility System Monitor. It recog-
nizes the * REWIND, * UNLOAD, and * ENDFILE control cards and performs the indicated op-
erations on the files specified on the cards.

* REWIND rewinds the file
* UNLOAD rewinds then unloads the file
* ENDFILE writes an end of file mark on the file

The correspondence of the actual files to the file specification on the above control cards is
given in the Tapen table defined on page 56.
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THE CORRELATION SYSTEM

The Cortelation System provides the programing system with the capability of computing auto
and cross-correlation functions of various time functions from a test. The system also includes the
ability to compute the power and cross-power spectrum functions of the time functions with the in-
clusion of a spectral (lag) window in the computations.

THE CORRELATION SYSTEM MONITOR

Control is transferred to the Correlation System Monitor when the Job Monitor encounters the
* BEGIN CORRELATION SYSTEM control card. The system menitor in turn recognizes the fol-
lowing control cards, * CRLOAD, * COMPUTE, * CORRELATION FUNCTIONS, * RELOAD,
* PRINT, * PLOT, and * CONTINUE and transfers control to the various sections of the system
which decode and operate on the information contained on these cards.

INPUT FOR THE SYSTEM
The Correlation System may either compute auto and/or cross correlation functions and the

specified power spectrum functions, or input the auto and/or cress correlation functions and com-
pute the power spectrum functions specified.

In the case where the aute and cross correlation functions are computed the * CORRELA-
TION FUNCTIONS control card contains the specification of the correlation functions which are to
be computed and which power spectrum functions are desired. In this case the input data from which
the correlation functions are computed is obtained from a Binary Time Data File. In the latter case
where the correlation functions are to be input, the * RELOAD control card is used to specify which
correlation functions are to be read in and which power spectrum functions are desired. For this case

the input data is taken from the Save File.

MATHEMATICS INVOLVED IN THE SYSTEM

The correlation function is the limit as T approaches infinity of the following expression.

T
iy (1) = I,IT/ fi(Of, (t + 7)dt (42}

1

where
T=T:-T.
If i = j the function is the auto correlation function and if i # j the function is a cross correla-
tion function,

It is assumed for this program, that the functions f(t), from which the correlation functions are
computed, are defined and bounded over the range T: to T: and zero outside this range. Using the
approximation

T N
LT[ ROF (C+ n)dt = /N DR () (6 + 1) (43)
T1 k = 1
which follows from the definition of the integral
T. S TeoT 44)
[ g(t)dt = Limit Zg(ti) 1:1 : (
T: Nedcj = 1
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N
= Limit T:—T:
¢35 (7) is redefined as
N
pus(r) = 1/N D (6 (b + 7). (46)
k=1
The power density function computed in the system is defined by the following.
™ .
D) = Un (TG (v)e"loTdr 47
To

upon expansion of the exponential

Do) =[ ML.tm(a-) iy (7) cos (w'r)d‘r“j[ Mum(-r) dix (r) sin{wr) dr (48)

To To

applying the trapezoidal rule for integration and separating the real and imaginary parts.

A

@ hl(w)n =T‘ U ("’l) L (Tl) cos (mfl) + U () S (rn) €08 (wry)
M-1 —

+ 2 bt (72 )b (70) 08 () ‘ 49)
i=2 A

and

Do) = —l%"‘ um(r]) ‘iblk('rl) SiH(w"’l) + ty, (1n) Sk (rx) sin(wry)
M-1 -
+ zzum(ﬁ)‘f’lk(fl) sin (wr;} ] (50)
i=2 -

This is the expression which the system implements for the computation of the power spectrum
function. The u,,(r) used in the above expression is the spectral window mentioned previously. As
denoted by the subscript, associated with this function more than one option is available for use.
The actual number of options available is ten. The use of the various options is explained in the Sec-
tion which deals with the Correlation System Control cards.

SPECTRAL WINDOWS

The use of a spectral window is motivated by the definition of the correlation functions which
involves a limit as the observation time approaches infinity. Since a finite time is always used the
power spectrum function calculated on such a basis is merely an estimate of the true value. As an es-
timate it should be unbiased and consistent while producing a high resolution in the power spectrum
and not requiring a long observation time for convergence. This then is the purpose of the spectral
window—to improve the estimate of the power density spectrum. The observation window can be
thought of as being convolved with the true power spectrum to produce an estimated power spectrum
in which each estimated value is a function of several true values according to the window shape.
The convolution in the frequency domain becomes a multiplication in the time domain, The require-
ments of the optimum, consistent estimator are discussed in Reference 7. The program is written such
that the windows are defined as follows.
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(1) = 21~ (D (m =1, :9) (51)

m = 1, T = TAUMAX

m=2,T=200

m=3,T=300

m=4,T = 400

m=6,T =150

m=7,T=250

m= 8§, T=350

m = 9, T = 450

o () = 1 m= 10 {52)

(1) = 0.54 + 0.46 cos m=25 (53)

™
TAUMAX

m is the integer defined in the option field of the * CORRELATION FUNCTIONS centrol
card. The program is written so that any desired window may be incorporated by rewriting sub-
routine OPTION and defining a new u, ().

POWER DENSITY SPECTRA

It must be remembered that the Fourier Transform has limits from minus to plus infinity on the
integration. This means that the correlation functions must actually be integrated over non-zero minus
Tau values. It can be proven (Ref. 3, p. 78) that:

i (—r) = ¢ (7). (54)

Therefore, since the program only generates the Transform for positive Tau, the power spectrum can
be developed as:

D;i(w) + (D,-:(m). (*indicates conjugatc) (55)

OUTPUT OF THE SYSTEM

The Correlation System control cards, * PLOT and * PRINT, provide a means of obtaining
hard copy plots and prints of the correlation functions as described in the Section which defines the
usage of these control cards.

The TAU and OUTPUT fields on the * RELOAD and * CORRELATION FUNCTIONS con-
trol cards provide a means of generating a Binary Transform Data File containing the correlation
functions and the power spectrum functions which may then be loaded into the Fouriertran System.
The only way to obtain hard copy prints and plots of the power spectrum functions is to use the
OUTPUT field to generate the Binary Transform Data File containing the functions which are to be
printed and plotted and to then use the Load and Qutput options of the Fouriertran System to pre-
pare the copies.

RESTRICTIONS ON THE SYSTEM

The Correlation System is restricted as to the number of correlation functions which may be re-
quested on one set of Correlation System Control Cards. The maximum number which may be re-
quested is 25. This restricts the number of power spectrum functions which may be obtained to 250
(i.e., the number of correlation functions times the number of possible spectral window options}.

Each correlation function requested by any one set of Correlation System control cards may
be defined at a maximum of 100 discrete Tau values. In turn each power spectrum function requested
may be defined at a maximum of 100 Omega values. The Tau values are set by parameters contained
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on the * CRLOAD control card. The Omega values are set by the Frequency Array Generator.

A set of Correlation System Control Cards consists of the following:
One * CRLOAD control card
One * COMPUTE control card
One * CORRELATION FUNCTIONS control card
or
One * RELOAD control card
One or more * PRINT control cards (if printing is desired)
One or more * PLOT control cards
One * CONTINUE control card

The restrictions on the control card set are as follows:
The set must be in the above order.
The set must contain at least one * PLOT control card.

The set must be terminated by a * CONTINUE control card, if the Fouriertran System Output
option is to be used (only after the last set of Correlation control cards for a given output
test.)

One restriction is placed on a Job which requires the wvsage of the Correlation System. This being
that the Transform Generator System may not be run within the same Job as the Correlation System.
This restriction is due to the fact that each system generates a Binary Transform Data File on the
same physical unit.

SPECIAL CONSIDERATIONS OF THE SYSTEM

Since the Correlation System generates a Binary Transform Data File, any of the systems which
require such a file as input may be run in conjunction with the Correlation System. The operations
within a system so enterced can be used on the correlation and power spectrum functions.

THE REGRESSION SYSTEM

The Regression System provides a means of obtaining a sectional linear representation of a
time function of one of two types (described below).

THE REGRESSION SYSTEM MONITOR

Control is transferred to the Regression System Monitor when the Job Monitor encounters a *
BEGIN REGRESSION SYSTEM control card. The system monitor recognizes and decodes the
information present on the * IRLOAD coentrol cards. It then channels the flow of control through
the various sections of the system which generates the auxiliary input file, performs the computations
necessary and prepares the hard copy output from the system.

THE SYSTEM INPUT

The Regression System prepares an auxiliary input file (this is actually the Old Master Trans-
form Data File mounted with a scratch tape) containing the tests requested on the * IBLOAD cards
from the Binary Time Data File. On this auxiliary input file the order of the tests is the same as the
order was on the Binary Time Data File. The tests are processed in this sequential order regardless of
the order in which they were specified on the * IBLLOAD control cards. A maximum of 25 tests may
be specified for any one pass through the Regression System. This means that each set of 25 *
IBLOAD control cards must be preceded by a * BEGIN REGRESSION SYSTEM or a * CON-
TINUE control card.
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THE MATHEMATICS OF THE SYSTEM

As was noted in the introduction to the system two types of functions are processed by the sys-
tem. These two types are defined as follows:

Type 1

L. f(t) is continnous and finite over the range T, to T,, and zero at the endpoints (T, and T,,)
and outside this range.

2. f£(t) further exhibits the following properties.

f(t)y =0 T, <t Th T, <T: g Tag{ T
f(t)y =—A T <ty

f(t) =0 fort = Ts

£(1) > 0 Ts < t< (T + 20 At)

3. £(t) attains, alternately, a maximum value at T o2 minimum value at TS, a maximum at T6
a minimum at T7 etc., such that the following holds.

(T, +20At) < T

(T, +20At) < T
(T, +20At) < T

and
f(t) <£H(T)) T, <t<T,
and
T, <t Ty
£(t) > £(T,) T, <t<T,
and
T, <t<T,
etc.
Type 2
The definition of Type 2 function is identical with that of the Type 1 functions with the excep-
tion that
f(t) =0 T <t T

1] 3

in which case
T0=T'=T2=T3.

Pictorially the general form of the two types of functions are shown below.
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Type 1
f(t)
f(t) =0
£(t) =—A-——---:r-° ,,,,,,,, ',I‘_'_ T3 T4 Té TB Ty
T2 ’I‘5 T,,
Type 2
f(t)y =0 —
Tn - T3 T4 TG Tg Ty
Ts T,’

Each of the types of functions are divided into phases defined as follows:

Phase 1 is £(t) T,<t< T,
Phase 2 is f(t) T,<t<T,
Phase 1 is f(t) T, <t<T, .

The Regression System approximates the function f(t) over each of the first through fourth
phases as requested on the * IBLOAD control card by the set of functions g;(t) where

g](t) = aut + bLl Tﬂ . lg t TKI
az,xt + bz,[ Tx <t TK
1 I+1
ai]t+bi[ TK <t<T21+3
i ' K+i—2 :

I indicates phase number
i indicates line segment number within Phase I (i < 6)
T, is the far endpoint of Tine segment X for Phase 1

1

The values of Ty are defined on the * IBLOAD control card referenced to particutar functional
I

values of f(t) in the following manner:

The field on the * IBLOAD cards which defines the T, is the POINTS field. The notations used
in this field are Z, L, n, T, and P. The correspondence to functional values of f(t) of these no-
tations is given in the following table.

Notation Functional Value of f(t)
Z (BCD character Z) i(T,)
L (BCD character L) f(Tm_ D+ 3)
P (BCD character P) HT,, . ,)
T (BCD character T) i(T, . )
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Notation Functional Value of {(t)
n (integer 1 < n < 99) f(t) such that

(1) < 100[ )= 8Ty, )]
and £(1) > E(L) L, <t<T,

for all n appearing before P in the points field
or

Bt,) SqpslECT, | ) =T, | )]
and £(t) > £(tn) T, _, <t<t,

f(T

2l 2

for all n appearing after P in the points field.

The method used for the determination of the best a , and b is a least square error criterion

including the Lagrange multipliers to insure that g,(t) is contmuous (connected) over the interval
on which it is defined. To develop this criterion the following will be assumed.

Given a function f(t) defined and bounded over the interval t, to t, and the points t, on the in-
erval it is desirable to obtain the function g(t) such that g(t) is itself defined and continuous (con-
nected ) over the interval and is of the form:

g(t)=a]t+b] LSttt
a\:!t-i-b2 tlgtgtz
at+b, t, <t
at + bM t,, St< ty
Where:
at +b =a t+b
ii i i+ 17 i+ 1
Such that:
t
M
f (f(t) —g(t))3dt (56)
t

{

is the minimum value for all possible a and b. The error function for a set of a, and b values is
H{t) such that

M
H(D) = hi(1)
i=1

where h: (1) is defined as
Y
h, (t) =[ (f(t) —ait—bi)zdt + '\i(ai(ti) + bi —a, ](ti) _bi + 1) (57)
. n
i—1

where A, is the Lagrange multiplier which insures that the function g(t) is continuous (connected).
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The method used to minimize the function H(t) is the classical method of setting the partial
derivatives of H taken with respect to the variables a, bi, and A, equal to zero.

The following partial derivatives result:

sH
setting ——
Sai

sH f
= _2f t(f(t) - aitnbi)dt + A=At

da. 1i—1
] ti —1
4 (58)
) _Zf H()dt + (2/3) a(t? =t 2) bt —t,_ ) +AL-A L,
ti -1
sH K
B =2 (f(t) —at—-b)dt + a—2a |
i t. .
(A |
1:i
= _2[ f(t)dt + a(t2—t 2 +2b(t—t )+ ar-a (59)
t
i—1
8H _
a at, tb—a P el {60)
3H $H
TR equal to zero results in the following set of equations in a, bi, and A
i i

t
L
(2/3) al(t13—t03) + bl(tlz—toz) +at = 2[ tf(t)dt

t()

t
1
a(t2-t2) +2b (t —t) +A = 2[ f(tydt

2

at + b|—azt| -b,=0

t
2
(2/3)a,(t)—t’) + b (t2-1?) + A=At = 2[ tf(t)dt

L

t
2
ag(tzz_tlz) +2 bz(tz_tl) + AT A S 2/ ti(t)dt
t
1

at + |:;2—a3t2—b3 =0

t
' _ M
(2/3) a (t 2=t ) +b (q2-t,  D-a,_ . = 2[t tf(t)dt
M 1
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Y

a, (2=t 2 +2b (t -t  J-Ar = th f(t)dt
M—1

Since the function f(t) and all t are known, the above system is a set of linear equations in the
variables a, bi, and A which is solved by the classical Jordan-Gauss method (10). The integration
of the (1) and tf(t) functions is performed using the trapezoidal method.

THE SYSTEM OUTPUT

The output of the Regression System for each phase of each function f(t) consists of the fol-
lowing:
1. The values of a, and b, for each range of t.

2. A plot of f(t) with the superimposed values of g(t,) at each t,.
3. The values of the following integrals.

[T2|+3 £y dt
1/2 i)
( /). T

1

T2I + 3
f(t)dt
T3
TZI + 3
f(t)dt
T
b 1
T2l —+ 13
g(1)dt
TS

In addition for each f(t) the following values are printed.

TM
—A, (1/2)f f(t) " dt,
Tl

TM TM TM
f(t)dt, £(t)dt, and g(tydt
T, T, T,

RESTRICTIONS ON THE SYSTEM

The number of points requested in the POINTS field must be less than or equal to seven. This
restricts g(t) to be composed of at most six line segments for any one phase. The maximum number
of phases which may be requested is four. The maximum time duration of any phase is 600At.

THE AUXILIARY SYSTEM

The Auxiliary System provides the user with the ability to include into SYSTRAN a program
of his own definition which may be desirable for further manipulation of the data by SYSTRAN.
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THE AUXILIARY SYSTEM MONITOR

Control is transferred to the Auxiliary System Monitor when the Job Monitor encounters a *
BEGIN AUXILIARY SYSTEM control card. The subroutine name of the Auxiliary System Mon-
itor is AUXILU. The calling sequence for this transfer is:

CALL AUXILU (1)
where the value of I upon return determines the next processing step in the following manner:

I1=1 process the control card presently in the card image array.
I=2 read a control card into the card image array then process this card.

The only condition for a I = 2 return should be when the next card to be read and processed is a
* BEGIN card.

UTILIZATION OF THE SYSTEM

INPUT-OUTPUT

The Auxiliary System has available for input and/or output all of the available SYSTRAN util-
ity files, the normal IBSYS input and output files, and the SYSTRAN output files. The only transfer
of data into and out of this system must be accomplished through the utilization of these files.

AVAILABLE STORAGE

The user can use 40000 (octal) storage locations in his definition of the Auxiliary System.

THE PROGRAM CONTROL CARDS AND THEIR USAGE

THE JOB MONITOR
*JOB any comment

The * JOB card initializes all program error switches.
*END

This card causes the program to terminate execution.

*BEGIN TIME SYSTEM GROUP

FREQUENCY
CORRELATION
REGRESSION
UTILITY
AUXILIARY

This card will effect the loading of the specified System Group and transfer control to the initial-
ization point of the System Group.

*PAUSE

This card halts the machine after ali comment cards which immediately follow it are read and
printed on the on line printer.

C

Any card which has the character “C” in Column 1 is a comment card. The remaining columns
of the card may contain any legitimate Holerith character.

*PAGE
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This card causes the writing of the page skip carriage control character on the SYSTRAN out-
put file,

(NOTE)
Any completely blank card will be bypassed by the program but will cause a blank line to be

written on both the SYSTRAN output file and the normal IBSYS output file.
THE TIME SYSTEM GROUP

THE EDITOR SYSTEM

*EDIT
This card will effect a transfer of control to the editor initialization point.
* INPUT, TYPE/ BI ,SAT/ [S],N/ [n], COT/ [M]
BF
I
F

This card describes the experimental data input in the following manner:
BI — magnetic tape binary integer format

The TYPE of BF — magnetic tape binary floating point format
input is T — card BCD integer format

F — card BCD floating point format
The saturation level on the magnetic tape is {S] (units to be compatible with data on tape).

The number of logical records of data on the magnetic tape is [n]. The number of multiplexed
channels on the tape is [M]. If the TYPE specified is [1] or [F] the SAT, and N fields are not nec-
essary.

If the TYPE specified is [BI] or [BF] the card which follows the * INPUT cards must have
in columns 1 thru 6 the length of the logical records on the magnetic tape. This length must be
evenly divisible into 6,000.

* TRACE, ID/ (1], CH/ [M] [ (n, ms, s, ..., my) ], TYPE/ ~ 17}, SKIP/ [T]
| v

One of these cards must be present for each input test. The number of identification of the input
testis {1] . The [M] channels which contain good data are [ (m:, ms, ms, . .., my) | .

The type of testis }[1] — Impact
[V] — Vibration

If the test is an Impact test the normal value for each channel of valid data will be computed
as the arithmetic mean of the 10th thru the 90th values taken from the Primary Binary Input File
for that channel.

If the test is a vibration test the normat value for each channel of valid data will be computed
as the arithmetic mean of the 10th thru the 20th values taken from Primary Binary Input File for
that channel.
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These normal values will appear as the first value for each channel on the Binary Time Data
File. The normal value for each channel will be the zero level for that channel for all uses of data
taken from the Binary Time Data File except for the usage as input of this file in the Correlation Sys-
tem when the normal values are specified by the NORMS field of the * CRLOAD card.

The number of values to be skipped at the beginning of the test (for each channel) is {1] .

The SKIP field is not necessary if [1] or [F] was specified in the TYPE field on the * INPUT
card.

The following cards must be used only when [I] or [F] was specified in the TYPE field on the
* INPUT card.

* DATA, MULTIPLEXED/ 1 YES™|, NWPC/ N

L NO _i
The data on the cards YES —is ultiplexed
NO —isnot multiplexed.

There are [N] data words per card.
* FORMAT [ (Input format) ]
The format of the data cards is [ (input format) ].
* CHANNEL/ [I]
This card precedes each channel of data when the data is not multiplexed.
(1] is the channel number for the following set of data.
*TEND
This card must follow the last data card to be processed by the Card Input editor.

THE FREQUENCY ARRAY GENERATOR
* FREQUENCY, COMPUTE/ [M], BASE/ [F:], NFREQ/ [N], DELT/ [D], ENDFREQ [Fy]
[N] frequencies will be defined in the following manner:
if [ M] =1
F =F +D*F i=23,4,..., [N] (6D

F=F  +D i=2,3,4,..., [N](62)

The relationship for [M] = 1 is based on the following equations.
Define scales, F and G, such that:
= antilog , G (63)

(NB) the antilog is used because mechanical plotters are limited to equal increments and such
a function produces a log scale for equal increments of the argument.

rewriting
log ., F=G
consider differences

logae*ATf= AG
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or

AF = F * AG/log , ¢

AF=D*F
where
_ _AG
log.e
F = antilog . G
log, F=G
logae*%E= AG
*
AF = F AG=D*F
log.e

F+AF=F +D*F

F. =F +D*F

i+1 i i

Fi=F1—1+D*Fi-1 (64)

Inherent in the above scale are four parameters: Fi, the starting value; N, the number of values;
D, the increment; and Fy, the fina! value of the scale. Three of these four parameters are necessary
for the control card. The following three equations define the method of computing the fourth param-
eter when three are known. These computations are performed by the frequency array generator when
the appropriate [M] is used and the appropriate fields are present on the * FREQUENCY control

card.

Given: F., D, and Fy [M] =5
_log.Fyv—Log.F:

N tog. (1F D) +1 (65)
Given: F:, Fy, and N [M] = 3

D = antilog | 2BaFx—log. Fr i (66)
Given: Fy, D, and N M] =4

F. = antilog , [Log . Fx— (N=1) Log, (1 + D)] (67)
In addition given F1, N, and D M] =1

Fy = antilog . [Log ,F: + (N + 1)Log, (1 + D)] (68)

* FREQUENCY, INPUT/ [N}, [F:, Fy, Fs, . . ., Fyx.]
The N frequencies desired are read from this and the following cards as [F1, Fs, Fs, ..., Fx.]

THE TIME STEP GENERATOR
* DELTAT, [DT]
[DT] is the basic time increment of all time input data.
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THE TRANSFORM GENERATOR

* INTEGRATE

This card will effect a transfer of control to the transform generator initialization point.
* SAMPLE, TEST/ [1], RATE/ [R], ZT/ [K], NT/ [L]

This card tells the transform generator to integrate test [1], using every [R]™ point starting at
point [K] and ending at point [K]+ [L].

This card is not necessary if, the desired rate is 1, the starting point is the first point of the test,
and the ending point is the last point of the test.

THE DATA CHECK PROGRAM
* DATA CHECK, TEST/ [I], CH/ [M] (m:, m:, mo, . . ., my)

This card transfers control to the data check program which analyzes the fM] channels [ (ma,
ms, Ms, . . . My) | of test [I].

THE FREQUENCY SYSTEM GROUP

THE MATRIX SYSTEM
* MATRIX, NFREQ/ [NF,, NF:]

This card transfers control to the Matrix System initialization point and sets the frequency ar-
ray to be used in the matrix calculations to Fye thru Fye of the normal frequency array. If the
2

1
NFREQ field is missing the total normal frequency array is used.

*MALOAD [A] [(N;, Mi)] / [I:], [B] [(Ns, M:)] / [I:], etc.

This card affects the loading of matrices [A], [B], ... where [A], [B], ... are the names as-
signed to the matrices. Each name may be 1 to & Holerith characters. None of the names may con-
tain the characters I, +, —, *, or /. The matrix [A] has [N:] rows and [M:] columns, [B] has [N:]
rows and {M:] columns, etc. The matrices are loaded from the save file. The element a;; of matrix
[A] is loaded from the array on the save file for which the ID record is i, j, [1:], 0. The array on
the save file for element b,; of matrix [B] has an ID of i, j, [L:1, 0, etc. (See the Save Option). Any
matrix for which the N; = 1 and M; = 0 will be treated as a scalar rather than a matrix. Up to 20
matrices (scalars) may be defined on a * MALOAD card provided the following inequality is true:

K
(NF: —NF: + 1) 2N, * M, < 6100 — NS(NF: — NF: + 1)
i=1

where NS is the number of scalars defined on the card.
* OPERATE, [X] = [A] OP [B]

This card tells the matrix system to perform the indicated operation [A] OP [B] and store the
results in {X 1, If [X] was not defined previously this operation will define and allocate storage for it.

The operations which may be used are defined as follows:
FUNCTION

Matrix Inversion
Addition

Subtraction
Multiplication

Division (by scalars only)

\*|+H%
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[A] or [B] may be defined as complex literals of the form, X + jY by using
[(X,Y)] instead of [A] or [B].

The following table shows the allowable order of operations which may be used on the * OP-
ERATE card.

ADDITION
DIVISION SUBTRACTION MULTIPLICATION
M/L MxM M*M
S/L M=S M*S
M/S§ M=L M*L
5/8 §$+8§ S*S
L/§ S=L S*L
M — Matrix
S — Scalar
L — Literal

* OVERLAY, [A]’ TI'IRU; [B]: WITH, [C] {(le M‘)] / [I]a etc.

This card defines and loads matrix (scalar) [C] in the same manner as the * MALOAD card.
However, when allocating storage for [C], all matrices previously defined in order from [A] to [B]
are destroyed and the storage area previously allocated to these matrices is used for [C].

The order of definition of Matrices is the order in which they are encountered on the *
MAILOAD and * OPERATE cards. Thus the above * OVERLAY card would destroy all matrices
encountered by the program on * MALOAD and/or * OPERATE cards from (and including) mat-
rix [A] thru (and including) matrix [B] and use the storage area so defined for matrix [C], etc.

* OUTPUT, PRINT / [A], ELEMENTS /  [ALL 5
L a1k L) ... )]

Print the real, imaginary, magnitude, log jmagnitude, and phase angle of the indicated ele-
ments of Matrix [A].

ELEMENTS/ TALL T

L (LI/K L., )
ALL — Print all elements of the matrix.
(LI/K,L/...)

Print element I, T and K, L and . . .
* QUTPUT, [PLOT] / [A], N/ (K], M™| E/ [LJ],
L
R
1

A

SCALE/ [“ABS(MIN, MAX)"}, USE/ [CHAR],...
DYN

i_REF |
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Plot the 7 M~ magnitude
L | log, magnitude
R | real part

I imaginary part

LA _! phase angle

of element [1, J] of matrix [A] on plot number [K] using [CHAR] to represent the function and
scaling between the minimum and maximum defined by one of the following: [ABS(MIN, MAX)]
(the given values [MIN] and [MAX]), [DYN] (the true minimum and maximum contained in the
element), [REF] (the true minimum and maximum contained by all the elements on plot [K]).

The matrix plot allows 16 traces per plot. The plots are performed dynamically, ie., each plot
[K] is written upon encountering a different value of [K] or a card other than a * OUTPUT,
[PLOT} card.

The matrix [ PRINT = definitions are not held in storage, thus a *QUTPUT, (‘PR[NT ;

I PLOT _! _PLOT
card must be present for each desired [PRINT] or [PLOT].

* MSAVE, REWIND
This card causes the Msave File to be rewound so that it may be regenerated.

* MSAVE, COPY

This card effects the copying of the Msave File onto the Save File. The Save File is rewound be-
fore the copy is effected, thus all data previously on this file is destroyed. The Save File is not re-
wound after the copy, therefore additional data may be placed on this file by using the * SAVE op-
tion of the Fouriertran System.

* MSAVE, [NAME] ({1, I]), ID ([K,,K,K,,K,])

This card will instruct the Msave Option to write element {I, J] of matrix [NAME] on the
Msave File preceded by a four work ID record containing the values [K , K. K., K,]. This card
may be continued from card to card without repeating the * MSAVE field however each NAME and
corresponding ID field must be on the same card and no continuation card may begin with a “C” in
column 1.

The * MALOAD, * OVERLAY, and * OUTPUT cards may be continued from card to card
without the use of the * {Control Name ] appearing on each card. These cards may be broken at the
beginning of any field on the card. Two commas terminate each physical card, thus comments may
appear on the cards if they follow two commas. Because of the continuation allowed on these cards
they must be followed by another control card since it is the * on this following control card which
terminates the present card. The only restriction on the continuation cards is that none of them may
have a “C” in column 1 since such a card will be treated as a comment card and will not be exe-
cuted. If a continuation card must begin with a “C” start the card in column 2 and it will be accepted.

THE FOURIERTRAN SYSTEM
* FOURIERTRAN
This card transfers controf to the Fouriertran System initialization point.

THE SAVE OPTION

* SAVE,F/ [N11IDy (I,L,L,1L)

3’ I4
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This card will cause the writing of the function F [N] on the Save file preceded by the four word
ID record (Il, Iz, IJ, 14).

* SAVE, LOAD, F/ {N],ID (I, 1,1, L)

This card will cause the loading of the record on the Save File, for which the ID record is I, I,
L.1, into function F [N].

* SAVE, REWIND
This card will cause the rewinding of the Save File.
* SAVE, ENDFILE

This card will cause the writing of an end of file mark on the Save File.

THE TEST IDENTIFICATION OPTION
* TEST, [1]

If all functions FN are to be generated internal to the Fouriertran System and therefore have no test
identification number assigned, the * TEST, [1] will provide the test namber [I] for use in the output
feature of the Fouriertran System.

THE FUNCTION DEFINITION OPTION
* FUNCTION DEFINITIONS
This card effects a transfer of control to the Function Definition section.
* NAME, F/ [N], AS/$ [18 BCD characters] $, UNITS/$ [18 BCD characters] $

After this card is encountered any output of F [N] will contain the two 18 character BCD
fields in the heading. There will be no spaces between the fields. The ficlds may contain fewer than
18 characters in which case the remaining portion of the fields will be blank. The UNITS field is not
necessary if not included this field will be totally blank. Any BCD character except the § is allowed
in the 18 character field. Blanks are included in the character count.

* NAME, ,

This card will destroy all previous function definitions. Once a function has been defined the
definition will hold until destroyed by the above method or until control is transferred out of the
Fouriertran System.

THE DATA LOAD OPTION
* LOAD, TEST/ [I]

This card will cause the positioning of the Binary Transform Data File for the input of test [1].
*DEFINE, F/ [N], CH/ [M], CAL/ [C]
- This card causes the transform of channel [M] to be loaded into F [N] after being multiplied by
THE OUTPUT OPTION
* PRINT, F/ [N]

Print the real, imaginary, magnitude, log, . magnitude, and phase angle of F[N].
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* PLOT, N/ [I], 'R 7 F/ [K], SCALE/ | ABS(MIN, MAX) l
I DYNAMIC
M | REF (N) _{
L
LA
USE / [CHAR]
Plot on plot number [I] using [CHAR] the
iR 7} real part

I imaginary part
M | magnitude
L

log, magnitude

L_A _ phase angle

of F [K] scaled between the minimum and maximum defined by one of the following: [ABS(MIN,
MAX)] (the given [MIN] and [MAX]), [DYNAMIC] the actual minimum and maximum ob-
tained by the function being plotted, [REF(N)] (the minimum and maximum defined for the first
occurrence of F [N] on plot [I].

The Fouriertran System plot allows up to 5 functions per plot. The plots are performed after
all * PLOT cards are decoded. To continue a plot control card the * PLOT control name must ap-
pear first on the card.

The print and plot definitions are retained in memory as long as control remains in the Fourier-
tran System or until new print and plot definitions are encountered. A * PRINT, , or * PLOT, , card
will effect the printing or plotting of the previously defined prints or plots.

A maximum of 40 prints and 40 plots may be defined at one time.

THE AVERAGE TRANSFORM OPTION
* AVERAGE, F/ [N (m:, m., . .. my) ], SIG/ [I]

Perform the defined operations on the M Transforms [m:, ms, . . . my] storing the resuiting
average Transform in [N] and the variance in [I].

THE FOURIERTRAN TRANSLATOR
* TRANSLATE

This card transfers control to the initialization phase of the translator option.
* LIST

If this card is present following the * TRANSLATE card the program will write the translation
breakdown of each Fouriertran statement on the IBSYS output file.

END
This card terminates the translation and returns control to the Fouriertran System. It must be
present.

RESTRICTIONS ON THE TRANSLATOR
1) A maximum of 39 Fouriertran functions may be defined.
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2) A maximum of 90 constants may be defined.

3) A maximum of 9 literals (not necessarily unique) may be used in each Fouriertran func-
tion definition.

FOURIERTRAN TRANSLATOR CARD FORMAT CONSIDERATIONS
1) A Fouriertran function definition or a constant definition must be contained all on one card.

2) More than one Fouriertran function definition or constant definitions may appear on on¢
card if they are separated by one comma.

3} A comment may be placed on a card after the last Fouriertran function definition or con-
stant definition if it follows two commas. (i.e., “, ,”)

4) A Fouriertran function definition and a constant definition may not appear on the same card.
THE FOURIERTRAN LANGUAGE

CONSTANT DEFINITIONS

K [N] = (IX], [YD

[N] is an integer 1 < [N1 90. [X] and [Y] are the real and imaginary parts respectively of
the complex number desired. (i.e.; x + jy). [X] and [Y] may be cither E or F type floating point
numbers.

LITERALS

(X5 [YD
([X] and [Y] are the real and imaginary parts respectively of the complex constant x + jy.
[X] and [Y] may be E or F type floating point numbers.

COMPLEX FUNCTIONS

Certain of the more useful complex functions are available. These functions are written in the
form C [XXX1 ([SD

[S] is a Fouriertran statement (see Fouriertran function definitions)
[XXX] is given in the following Table:

[S] =x + iy
[XXX] Function Mathematical Statement
MAG Magnitude CMAG(S) = [x% + y2] 12
CONJ Conjugate CONJ(8) = x-1iy
SIN Sine CSIN(S) = sin (x + iy)
cos Cosine CCOS(S) = cos (x + iy)
EXP Exponential CEXP(S) = elx + iy)
LOG Logarithm CLOG(S} =In (x + iy)

(natural)

ATN Arc Tangent CATN(S) = tan*? (y/x)
SOT Square Root CSQT(S) = (x + iy)1/2
NRM Normalization CNRM(S) = max (CMAG(S))

{Successive use of this function
causes the maximum value found in
all of the specified “S” to be chosen)
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THE FOURIERTRAN OPERATORS

The operator set defined for the Fouriertran Translator is comprised of two classes of operators,
the mathematical operators and the special function operators. These operators are defined in the
following two tables,

MATHEMATICAL OPERATORS

S=x+iy, T=u +iv

Operator Usage Mathematics
+ Addition S+T=x+uw+ily +v)
- Subtraction S—-T=(x=u) +i{y +v)
* Multiplication S*T=(x*u—-y*v) +ti(x*v+y*u)
_(x*u+ty*v) +i(y*u—-x*v)
/ Division §/T ¥
P+N Power SP + N = (x +iy)+N
SPECIAL OPERATORS
=x+jy
Operator Usage Mathematics
( enclosure
) enclosure _—
J+ N differentiation ST+ N= (((((x"'l'_IY) *iw)liw}a"') *jm)N
J~N integration SI—=N= ((:::({((x + jy/ju)ijw): ) /joIn
w multiplication by SW = (x + jy}*w

frequency array

o = 2x f where { is the frequency array
j is the complex operator V — 1

The hierarchy of the operators, if parenthesis are not used for enclosure, is as follows:
PandJ
* J,and W
+ and -

FOURIERTRAN FUNCTION DEFINITIONS
F [N] = {§]
N an integer 1 N < 39

S a Fouriertran Statement

FOURIERTRAN STATEMENTS

A Fouriertran statement is an expression in which constants, literals, Fouriertran functions and
complex functions are combined by use of the Fouriertran operators to produce a required complex
algebraic function.
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THE INVERSE TRANSFORM SYSTEM

* INVERSE/ [K]
This card transfers control to the Inverse Transform System initialization point.
(K]

The integer [K] identifies the data set on the Save file from which the Inverse Transform is to
be computed.

* INFOQ, DTIME/ [D], NTIME/ [N]
DTIME/ [D]
[D] is the At of the resulting function.
NTIME/ [N]
[N] is the number of time values for which the Inverse Transform is to be computed.

The input function (F(w)) is obtained from the Save file which must be generated in the follow-
ing format:

Record Contains
1D, TEST NUMBER, NOMG, INSAV, 0
F, first NOMG o values
1D K, 0, 0, KOUT:
F. Fxl(w)
ID- K:, 0, 0, KOUT:
F: Fx (0)
2
IDINSAV KINSAV, 09 05 KOUTINSAV
F]NSAV FK (('-’)

INSAY

repeat the above for each set of » values desired.

INSAV — The number of functions (F(«)).
NOMG — The number of « values in this set.
K, — the K value associated with the K on the * INVERSE card.
KOUT,; - = { this is not the last set for the associated F(w).
= 1 this Is the last set for the associated F(w).

The maximum number of » values which may be used is 1000. The maximum number of time
points for which the inverse transform may be computed is 4200,

THE UTILITY SYSTEM GROUP

THE PHYSICAL FILE MANIPULATION SYSTEM
* REWIND, TAPE/ [N]
* UNLOAD, TAPE, [N]
* ENDFILE, TAPE; [N]

The three cards above enable the user to rewind, rewind and unload or write an end of file
mark on any of the SYSTRAN utility files. The integer [N] is the file designation upon which the
action is to be taken. The following table gives the correspondence between the value of N and the
file usage,

55



3
B
]
?
;

TAPEN TABLE

N FILE USAGE

1 Binary Transform Data File

2 Binary Time Data File

3 Primary Binary Input File

4 Binary Save File

5 Old Master Transform Data File

6 Old Master Time Data File

7 New Master Time Data File

8 New Master Transform Data File
THE MASTER FILE MERGE SYSTEMS

* MERGE, TIME, UPDATE TEST/ ._ALL _l s

WN(mls ms, ... mN) —
MASTER TESTS/ [ ALL *’ , ID/ [NAME]

J(K:, Ks, ... K,) |

This card transfers control to the Master File Time Merge System and instructs the system to
prepare a New Master Time Data File containing either [ All] tests or the [N] tests [ms, me, . . . my]
from the Binary Time Data File and either [All] tests or the [T] tests [Ky, K, . . . K] from the Old
Master Time Data File.

ID/ [NAME]

[NAME] — 1 to 6 BCD characters which will appear as the New Master tape identification
number on the merge output.

Any Binary Time Data File can be used as an Old Master Time Data File and conversely.

* MERGE, FREQUENCY, UPDATE TESTS/ i ALL

N(mn, Ms, ... m-N),_

MASTER TESTS/ [TALL _‘ , ID/ [NAME]

LI(Ky, Key L K

This card transfers control to the Master File Frequency Merge System and instructs the sys-
tem to prepare a New Master Transform Data File containing either [ALL] of the tests on the file or
the [N] tests [m, ms, . . . my] from the Binary Transform Data File, and either [ ALL ] the tests on
the file or the [J] tests [Ki, Ko, . . . K;] from the Old Master Transform Data File.

ID /[NAME]
[NAME] — 1 to 6 BCD characters which will appear as the New Master tape designation
number on the merge output.

Unlike the Time Data Merge, a Binary Transform Data File may not be used as an Old Master
Transform Data File. Only a previously developed New Master Transform Data File may be used for
this purpose.

Therefore it is possible to develop a New Master Transform Data File from a Binary Transform

Data File only. To do this it is necessary to use the expanded test notation for the UPDATE TESTS
field, i.e., [N(m:, ms, . . . my) ] as well as to set [ N] to the negarive of the number of tests desired

on the New Master,

Example:
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We wish to develop a New Master Transform Data File containing tests 1, 2, 4, 6, 10, and 15
from a Binary Transform Data File which contains tests 1 thru 20. The control card necessary
to accomplish this is the following.

* MERGE, FREQUENCY, UPDATE TESTS/ —6(1, 2, 4, 6, 10, 15), ID/XXXXXX
Notice the MASTER TESTS field is not necessary.

THE TIME DATA OUTPUT SYSTEM
* WRITE, TEST/ [1], CH/ [ALL | - CALS/ [K(C,, Cs,... Co)]

L K(Js, Js, . .. ]k)_l

This card will effect a transfer of control to the Time Data Qutput System and instruct the sys-
tem to obtain test [1] from the New Master Time Data File and write the designated channels
([ALL], or the K channels [J1, I, . . . Jx]) normalized and calibrated. The [K| calibration factors
to be used are {Ci, Cs, ... Cy). [C4] is used with channel [J.], [C:], with [Ja] ete, If [ALL] was
used in the CH field the CALS field will be as follows:

CALS/ [14(C, C,, ... C )] with [C ] used with channel 1, {C,] with channel 2, etc.

THE DATA RETRIEVAL SYSTEM
* RETRIEVE, TIME, TESTS/ [N{m, ms, . . . my) |

This card effects a transfer of control to the Data Retrieval System and instructs the system to
prepare a Binary Time Data File containing the [N] test [mi, me, . . . m,) ] from the New Master
Time Data File.

*RETRIEVE, FREQUENCY, TESTS/ [N(m1, ms, . . . my) ]

This card effects a transfer of control to the Data Retrieval System and instructs the system to
prepare a Binary Transform Data File containing the [N] tests [ms, ms, . . . my] from the New
Master Transform Data File.

THE CORRELATION SYSTEM

* CRLOAD, TEST/ [1], CHANNELS/ [(]:,]s,...,Ix) ], CALS/ [(Ci, Cs, . . . Cx) |, NORMS/
[(N:, Ns, ..., Ng) ], SAMPLE/ [M], TZERO/ [L], TMAX/ [LL], TAUZERO/ [II], NTAU/
[NN], DELTA TAU/ [MM]

TEST/ [1]

[I] — The test number of the test to be used.

CHANWNELS/ [ (11, s, . .. Jx) ]

(I, Jo, . . . Jx] — The channel numbers of the channels to be used.
CALS/ [(Cy, Cs, ... Cx) ]

[Cyy Cs, . . . Cx] — The calibration factors for the channeis to be used.
NORMS/ [(Ny, Ns, ... NgJ)|

[Ni, Ns, . .. Ng! — The normal values for the channels to be used.

If it is desired to use as the normals those values computed in the Editor System this field must
appear as NORMS/ [( ) ].

SAMPLE/ [M]
[M] — Sample the time data at every Mt point.
TZERO/ [L]

57



Begin the correlation study at the [L]™ time data point.
TMAX/ [LL]
Terminate the correlation study at the [LL ]t time data point.
(reckon [L], and [LL] as if M were 1)
TAUZERO/ [11]
o = I * At
At is the basic time increment of the input data entered by use of the * DELTAT card in the
Time Step Generator.
NTAU/ [NN]
[NN] — The number of Tau values to be used in the computations.
DELTATAU/ [MM]
Ar =MM * At
* COMPUTE, ID/ (1]
ID/ (1]

[I] — The test number associated with the output data which is 1o be used in the Frequency
System Group.

* CORRELATION FUNCTIONS, TAU [(K)}], PHI [(L, ])], OUTPUT [(M)], LABELED $
[NAME] $, TPHI [(1, J)], OPTION [(N)], OUTPUT [(L)]

TAU [(K)] — Causes the output of the Tau values as channel [K] for use in the Frequency
System Group.

PHI [(1, J)}, OUTPUT [(M)], LABELED $ [NAME] $

These fields cause the following actions.

Compute the correlation function between channels [[] and [J].

Output this function as channel [M] for use in the Frequency System Group. Attach the 1 -
36 character NAME to all output of this function within the Correlation System.

As many as 25 sets of the above 3 fields may appear on a * CORRELATION FUNCTIONS
card.

TPHI [ (1, 1)1, OPTION [{N:}], OUTPUT {(l..)], OPTION [(N:) ], OUTPUT [(Ls}1], ...
These fields cause the following action.

Compute the power density spectrum functions of the correlation function PHI [ (I, J)] using
window options [N:, Ns, . . .] and output these functions for use in the Frequency Systems
Group as channels [L, L., . . .] respectively.

TPHI [(1, J) ] may only be defined if PHI [ (L, J) ] was previously defined on the same * COR-

RELATION FUNCTIONS card. One to ten window options may be used for each TPHI
[(I, J) . See the Correlation System mathematical statement for the definitions and usage of

these window options.
* RELOAD, TAU [(N)], PHI [(I, J)], FROM SAVE [(K)], OUTPUT [(M)], LABELED $
{NAME] $, TPHI [(1, I}], OPTION [(N:)], OUTPUT[(L:}]

The fields on this card have the same meaning as the corresponding fields on the * CORRELA-
TION FUNCTIONS card with the exception that with this card the correlation function PHI
[(1, J)] is input taken from the real portion of the Save File for which the 1D record contains the
test number indicated on the CRLOAD card as the first word and [K] as the second word.

The * RELOAD card and the * CORRELATION FUNCTIONS card may not be used in the
same set of Correlation System control cards.
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* PRINT, PHI [ (1,1} ], PHI [(K,L)], ...
Print the defined correlation functions PHI [(I, J)], PHI [(K, L}], ...
*PLOT, PHI [ (I, J) ], SCALED/ | A(MIN, MAX) | » USE/ [CHAR], END, . ..

DYNAMIC

| REFERENCE |

Plot PHI [(I, J) ] using [CHAR] as the plot character. Scale the function in one of the follow-
ing ways, [A (MIN, MAX) ] (absolutely between the given minimum MIN and the given maximum
MAX, [DYNAMIC] {between the actual minimum contained in the function and the actual maxi-
mum contained in the function), [REFERENCE] (referenced to the minimum and maximum values
for all functions which appear on the individual plot which contains this function). Five or fewer
functions may appear on an individual plot. The END field ends the function definitions for an indi-
vidual plot. In the absence of the END field the first five functions will appear on the first plot, the
second five on the second plot etc.

* CONTINUE
This card must terminate each set of Correlation System controf cards (for a given output test).

The Correlation System control cards must appear in the order in which they were defined on
the preceding pages. The * PRINT card is not necessary if prints are not desired, however, the *
PLOT card must be present even if no plot definitions are on it. The format for the * PLOT card
when no plots are specified is * PLOT, [NONE}. The control cards here defined may be continued
from physical card to physical card by beginning each continuation card with a new field. Care must
be taken however not to begin any continuation card in column 1.

THE REGRESSION SYSTEM

* IBLOAD, TEST/ [N], CHANNELS / [M(ms, ms, . . . , my) ],
FTYPE/| } ] .cALs/M(C, €, ..., €)1, ZTEST/ [K),
VALUE/ [F], PHASE/ [1], POINTS/ [J(Z, 0, ms, .. ., ng.2), T) ],

PHASE/ [2], POINTS/ [JJ(L, m, Dz, . .., nar-2y, T},
PHASE/ [3] ,POINTS/ [JK(L,n:, ns, . . . , gk -23, 1)1,
PHASE/ [4], POINTS/ [KK(L, ns, ns, . . . kK -2y, 1) ]

TEST/ [N]
[N] — The test number of the test to be used in the regression analysis.
CHANNELS/ [M(ms, ms, . . ., my) ]

[(M] — The number of channels to be used.
{M;] — The channe! numbers of the channels to be used,
1
FTYPE/ [ 1]
[1] — The type of function upon which the regression analysis is to be performed is type 1 as
defined in the mathematics of the system.

[2] — The type of function upon which the regression analysis is to be performed is type 2 as
defined in the mathematics of the system:.

ZTEST/ [K]

[K] — The channel on which the drop to zero level is to be found.

VALUE/ (F]

[F] — 1/2 of the value to which the channel value must drop to establish the zero level.
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PHASE/ 1, POINTS/ [J(Z,n,n,,...,P,N,N,...,n ,T)]

P A &/ 4
[J] — The number of points for phase 1.
[Z] — The normal level.
[P] — The peak value of the phase.

[n;] — An integer percentage of P — Z or P — T depending on whether n, lies between Z and P
or Pand T.

[T] — The trough value of the phase.

PHASE/ {J], POINTS/ [IJ(L,n, n,

.. .,P,na,n4,. .. ,nJ_z,T)]
[J1—2,3,0r4.

[JJ] — The number of points for phase J.

[L] ~— The last point of phase J — 1.

[P] — Same as phase 1 definitions.

[n;] — Same as phase 1 definitions.

[T} — Same as phase 1 definitions.

A maximum of 7 points may be used for any phase. It is not necessary to use all 4 phases. The
card may be discontinued at the end of any POINTS field. The card may be continued from physi-
cal card to physical card by starting each continuation card with a new field. Do not begin any con-
tinuation card in column 1.

* CONTINUE

This card must be used after the last * [BLOAD control card for which processing is desired
and also between any two * IBLOAD cards for which the FTYPE fields are different.

Example:

Test No. 3 is a type 1 function of f(t) which is to run for the 4 channels 1, 2, 6, 7 over 2
phases. The calibration for channel 1 is 1. Channel 2 is 2. Channel 6 is 100000, and channel 7
is .00001. Channel 1 contains the most definite drop to zero level and this drop has a value of
8. Phase 1 is to have 7 points, they are Z, 10% of the value between Z and P, 70% of the value
between Z and P, 60% of the value between P and T, and 30% of the value between P and T,
Phase 2 is to have 5 points, they are the last point of Phase 1, 50% of the value between L and
P, and 50% of the value between P and T. The control card would then be:

* IBLOAD, TEST/3, CHANNELS/4(1, 2, 6, 7}, FTYPE/1, CALS/4(1,, 2., LLE + 5, 1.E - 5),
ZTEST/1, VALUE/4., PHASE/1, POINTS/7, (Z, 10, 70, P, 60, 30, T), PHASE /2, POINTS/5
(L,50,P, 50, T)

The POINTS field must begin with Z or L, contain P and terminate with T.

THE SYSTEM CORE DUMP (DCS)
* DUMP [N], {L:], [Ls], [D], {F]

This card will cause a system core dump of the 7094 to be taken according to the following op-
tions.

[N] — blank dump upon encountering this card

— non-blank  dump after all previous control cards have been processed

60




jL.] — Lower limit of core dump (octal)
[L:] — Upper limit of core dump (octal)
[Dl — blank continue processing after the dump has been taken
— non-blank Terminate processing with the dump.
[F] — Format of the dump
= 1 Octal 8 words per line
= 2 BCD 16 words per line
= 3 Squezy (mnemonics with address and tag field)
4 Octal and Squezy
5 Octal and mnemonics
= ¢ Octal and mnemonics and BCD
This card is only for use with the 7044 - 7094 DCS system.

I
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APPENDIX 1

PRUOGRAM L ISTING

PART 1}
CRDOSS REFFERGNCE BETWEEN DECK NAMES AND ROUTINE NAMES AND FUNCTION

THE DECK NAMES ARE COMPRISED OF 5 CHARACTERS WHICH CONSTITUTE THE
4 FIFLDS DEFINED BELOW.

FIELU CHARACTERS TYPE USAGE
1 1 ALPHABETIC SYSTEM GROUP CODE
2 2 ALPHABETIC OVERLAY LINK NAME
3 3 NUMERIC L INK OCCURENCE NUMBER
4 =5 NUMERIC DECK POSITION NUMBER

SYSTEM GROUF CODES

COUE SYSTEM GROUP
J JOg MONITOR
T TIME
i REGRESSION
u UTILITY
C CORRELATION
F FREQUENCY
A AUXILIARY
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DECK NAME

J0Oo1
40002
J00a3
JOOO4&
J0005
JOooe
JO007
Jooos
40009
JA11C
JAlll
TA212Z
TB113
TBll4
TB215
TB2l6
18317
T8318
TC1l19
TC220
TC221
TC322
TC323
TC&2%
TB425
TB426
RA428
RD129
ROL30
RO131
RR232
RE133
REZ234
RE235
RE336
RE337
RE338
RE329
UA540
UAS4]
UA542
UAS43
UFlé44
UGl4as
UGl4é
UGl4tv
uG248
UF249
UF350
CA651
CA652
CH153
LI154
C1255
CH256
CH257

ROUTINE NAME

EXEUTV
{(MAP)
MESAGE
(Map)
SQUEEZ
AEXIT
WROUT
(MAP)
CARD
FIXEXT
{MAP)
FALN
FRUTSZ
FRQC
CHCKD
BUF G
cOiT
INPUT
1#DC
CROTIAP
XIN
EDITII
SATCK
ECITFI
INTG
[MAP)
IBALL
IBLQAG
MUMBER
GTCRE
COMP
TPGEN
TFND
BUFILL
ACOMP
MASTUP
INTR
MS0L
UTIL
REREAD
TESRT
(MAP)
MERGE
FMERG
UDMRG
FRUTS
MERGT
RETRI
WOTD
CORAR
KARD
CECOD
CECD1
pECOZ
PHITAU
GETDAT

ROUTINE FUNCTION

EXECUT IVE CONTROL PROGRAM

MACHINE PAUSE ROUTINE (NOP DN DCS)
ON LINE MESSAGE WRITER

UTILITY FILE AND SWITCH ROUTINE

LEFT JUSTLFY DATA IN CARD INPUT IMAGE ARRAY

FLUSH BUFFERS THEN DUMP

DIAGNOSTIC MESSAGE WRITER

AUXILL ARY SPECIAL PURPOSE ROUTIMES
CNONTROL CARD READER

DETERMINE OUMP TRANSFER LOCATION
DETERM INE DATE OF RUN

TIME SYSTEM MONITOR

FREQUENCY ARRAY GENERATOR (CONTROL)
FREQUENCY ARRAY GENERATOR {COMPUTE)
DATA CHECK SYSTEM

DATA CHECK INPUT ROUTINE

DATA ECIT CONTROL ROUTINE

DATA EDIT TAPE INPUT ROUTINE

DECODE «INPUT CONTROL CARD

CARD ECIT CONTROL ROUTINE

CARD ECIT COMPUTATION ROUTINE

TARPE ECIT (INTEGER) COMPUTATION ROUUTINE
CHECK SATURATION ROUTINE

TAPE ECIT (FLo POINT) COMPUTATION ROUTINE
TRANSFORM GENERATOR SYSTEM

SET ID RECORD

REGRESSTON SYSTEM MONITOR

REGRESSION CONTROL LARD DECODE ROUTINE
AUXILI ARY CARD DECODE RDUTINE
REGRESSIDON CONTROL CARD READER
REGRESSTON SYSTEM COMPUTATIONAL CONTROL
REGRESSION SYSTEM INPUT GENERATOR
REGRESSION SYSTEM POINT DETERMINATION
COMPUT ATIONAL INPUT ROUTINE
COMPUTATION CONTROL FOR SEGMENT FIT
MATRIX SETUP ROUTINE

INTEGRATION ROUTINE

MATRIX SOLVER

UTILITY SYSTEM MONITOR

UFILITY SYSTEM CONTROL CARD INPUT
AUXILTARY CONTROL CARD DECODE ROUTINE
UTILITY REWIND-UNLOAD ROUTINE

MASTER TAPE MERGE CONTROL ROUTINE
FREQUENCY MERGE ROUTINE

UPDATE MERGE ROUTINE

FREQUENCY ARRAY TEST ROUTINE

TIME MERGE ROUTINE

DATA RETRIEVAL SYSTEM

TIME DATA QUTPUT SYSTEM

CORRELATION SYSTEM MONITOR
CORRELATION SYSTEM CARD INPUT ROUTINE
CONTROL CARD DECODE CONTROL ROUTINE
PART IAL CONTROL CARD DECODER

PARTIAL CONTROL CARD DECODER

COMPUTE PHI{TAU)

CORREL ATION SYSTEM INPUT CONTROL
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DECK NAME

CH258
C2257
Ci258
CH359
CH3s60
CH461
CH562
CJdl63
Ci264
CJ265
FAT6E
FKL67
FL1&68
FL269
FL2T7Q
FL2T1
FL272
FM173
FM2T4
FL375
FL376
FLATT
FNLTB
FN2T9
FN2BC
FN281
FK282
FK383
FOl84
FO285
FO386
FO387
FO388
F0389
FO430
FO591
F0O592
AABSG3

ROUTINE NAME

REDAT
FILBUP
FILGAE
TPHIP
CPTION
PTPRI
PLPH]
CECPL
PLTT
ACPL
NUCLUS
MATRIX
DPERAT
MALCOAD
RECAKD
GETNUM
RYPASC
LONE
LTwD
CUTPUT
CAROU
CRNUN
PRINT
PLOT
FILIN
PLXX
ANT I
SCANX
AVERGE
LOAD
SCAN
IPREC
COMDPS
XLATE
FUNDE
PRPLEX
DCPLCGT
AUX Ity

ROUTINE FUNCTION

READ ONE BUFFLR (OF DATA
CORRELATION INPUT ROUTINE {ALL BUFFERS)
CORREL aTION TNPUT ROUTINE (ONE BUFFER)
COMPUTE POWER SPECTRAL DENSITY
POWER SPECTRAL WINDOW ROUTINE
PRINT ROUTINE
PLOT EXECUTIVE ROUTINE
DECODE #PLOT CONTROL CARD
PLOT ROUTINE INTERNAL COMPUTE
PLOT WRITER
FREGQUENCY SYSTEM MUONITOR
MATRIX SYSTEM CONTROL ROUTINE
MATRIX ALGEBRA ROUTINE
DECODE =MALOAD AND #=0QVERLAY CARDS
MATRIX SYSTEM CARD INPUT ROUTINE
AUXILIARY CARD DECODE ROUTINE
BYPASS CONTROL CARDS
LOAD DATA DEFINED ON «MALOAD CARD
LGAD DATA DEFINED ON *DVERLAY LARD
MATRIX OUTPUT CONTROL ROUTINE
CONTROL CARD INPUT ROUTINE
AUXILIARY CARD DECODE ROUTINE
MATRIX OUTPUT PRINT ROUTINE
MATRIX DUTPUT PLOT ROUTINE (COMPUTE)
AUXILT ARY MATRIX OUTPUT ROUTINE
MATRIX OUTPUT PLOT ROUTINE (WRITE)
INVERS & TRANSFORM SYSTEM
FOURIERTRAN SYSTEM CONTROL ROUTINE
STATISTICAL TRAMSFORM GPTIGN
TRANSFORM LDAD OPTION
PRE-TR ANSLATDR SCAN ROUTINE
OPERATOR PRECEUENCE SCANNER
COMPLEX OPERATIONS ROUTINE
FOURIERTRAN TRANSLATOR
FUNCTION DEFINITION DPTION ROUTINE
FOURTERTRAN PRINT-PLOT ROUTIENE
DECODE «PLOT COMTROL CARDS
AUXTLT ARY SYSTEM MONITOR
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N RS

$IHFTC
C
CEXE

v

50

100
106

110

JOn0l M4, FULIST,REF,XR6
EXECUTIVE CONTROL PROGRAM

EXECUTIVE FPROGRAM FOR FOURIER TRANSFORM SYSTEM
COMMCN NFREQ,DTFREQGILIO0C)I,RALB2), ISWTCH(10),DAY,DON,YEAR
COMMON BCMPIT

LOGICAL SWITCH

LOGICAL ZERO,NZER
FORMAT (8CAL)

FORMAT {1H BCALl)

FORMAT ({1HL}

FORMAT {1lHl,26Henx#% JOB SEPARATION s#x#%/1HQ}
DATA J408/73HJ0B/
DATAPAUSE/SHREGR /,ENTER/SHBEGIN/DATA/4HTIME/ COMP F4HFREQ/
DATA COMMA,COMCUM/1Hy y 3Hy 5y /
DATA ENN/3HEND/

PDATA UTI/4HUTILY

DATA CENTER/4HPROB/

DATA CORR/4HCORR/

DATA AUXI/4HAUXI/

DATA CFLT/4HFILT/

IDMPIT=0

RA(BY}=CCOMMA

RA{S2)1=CCMMA
CALL FIXEXT
CALL SWALDF

CALL DAET (DAY DON,YEAR)

CALL CARL

CALL PACK (2y4,w0Q,RA}
IF{ZERCIWO,ENNYF GO TO 1000
IF{ZERUIWD,COMCUMY)Y GO TO 50
IFINZERI WD, JOB)Y) GO TO 50
WRITE (10+4)

CALL SWTAOF

WRITE {56,13)

CALL CARD

CONTINUE

CALL PACK (24,6,W0,RA)
IFINZER{WD,ENTER]) GO TO 110
[OMPIT=]

CALL CARD

IDMPIT=0

CALL PACK (7410,W0,RA)
IF{ZERO{WO,DATAY)Y GO TO 120
IF(ZERDIWD,COMPY) GO TO 130
EFI2EROIWO, PAUSEY) GO TO 150
IF{ZERQ({WD,UTI)) GO TO 140
[F(ZEROIWO,CENTER})} GO TO 160
IF{ZERQLWO,CORR)) GO TO 170
IF{ZERCI WO, AUXI)) GU TGO 210
IF{ZERC(wOD,CFLT)) GO TO 220
CALL WROUT (20,0}

CALL WRDUT (10,43}

GO TO 50

68

JO001000
J0O0O01001
J0001002
J0001003
JOQ01004
J0001005
JO001006
JOOO01 0407
J0001008
JQQ01009
40001010
J0001C11
J0001012
J0001013
JOCOL014
40001015
JO001016
J0001017
Joool018
J0001019
Jogolo020
Jooolo21
40001022
J0001023
JO001G24
40001025
J0001026
40001027
Joool1o28
J0001029
JO001030
J0001031
J0001032
JO001033
J0001024
JQ001035
J0001036
JO0O01037
J0001038
JOOo1039
J0001040
JO001041
JO001042
40001043
JOOO1 044
JO001045
J0001046
JO001047
JOO01048
JO001049
J00O1050
JO001051
Jaoolosz
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120
130
140
150
160

170
200

205
210
220

1000

CALL MalIN

GO TN 200

CALL NuCLus

GO TO zoO

CALL UTIL

GO TN 200

CatL TrALL

GO Ty Zou

CALL PLS¥

GO 70O 20U

CALL CCRR

CALL PACK {2,4,WCeRA}
IFIZERCILWO,ENNYY GO TO 1000
IF(ZERGLWD, COMCOMY Y GO TGO 100
IF(NZERIWD,JOB)) GO TD 106
WRITE {l10,4)

CALL SWTaAOF

po 205 i=1,10
ISWTCH{L)=4382

GO TO 100

CALL AUXIiu (1)

60 TO {160,2001) 1

CALL FILTER

GO0 Y0 200

1DMPIT=1

CALL CARL

CALL EXIT

GO TU 100

END

$IBMAP 40002 50, M4

*

C
P

LOCK
AUSE

MACHINE PAWUSE ROUT INE (NOP ON DCS)
ENTRY PAUSE
EQU 5 CLOCK CELL
SXA w42 ,4 PAUSE WITH CLOCK
NGP HOBBLED,
AXT LT
TRA 114
END

$IBFTC JOCO3 M4 FULIST,REF,XR6

c

W)

10

SUBRGUTINE MESAGE

ON LINE MESSAGE WRITER

LOGICAL ZEROsNZER

COMMCN NFREGsDT,FREQ(LO0)RA(B2), ISWTCHI10),DAY,.DON, YEAR

FORMAT ({BOAL)

FORMAT [Z0X,80A1)

FORMAT (LlHO)

DATA CHK/IHC/

READ (551)(RA{I)4I=1,80])

69

JO001053
JOOO01054
J0001055
JOOO1056
40001057
J0001058
JO0010659
J0001060
JOOC1061
J0001062
JO001063
JO00l 064
JOO01065
JOCO1066
J0001067
JO001¢68
JOGOl069
Jogolo7o
JOO01071
Jooo1672
40001073
JO001074
J0001075
J0001076
J0001077
40001078
J0001079
40001080
J0001081

J0002000
40002001
40002002
Jogo2003
J0002004
J0002005
J0002008
J0002007
40002008

J0O003000
40003001
J0003002
J0003003
JO003004
JOO03005
40003006
40003007
J0003008
JOO03009



O

20

IFINZERIRA(L),CHK)) GO TG 20

WRITE
WRITE
PRINT
GO TO
PRINT
PRINT

{6421V (RA(I)},I=1,80)
{1042) {(RA(I),1=1,80}
29 {RA{T},1I=1,80)

CALL PAUSE

RETURM
END

$IBMAP JOOD&

KLOSE

SATRT

URT

REM
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EJECT
REM
REM
REM
REM
REM
REM
SPACE
SAVE
CLA»
PAC
SXD
AXC
PCA
REM
ADD
$TA
AXC
CLAs
STA
CLA
STA
STA
LoQ

50,¥94
UTILITY FILE AND SWITCH RDUTINE
ENTRY POINTS
KLOSE

EXIT

SWITCH
SWTHON
SWTHOF
SWALQOF

SWT AQF
«UNO1.
«UND2Z2,
+UNO3Z,
«UNOG,.
«UN10Q.
+UN11.
SUN12.4
«UNL3,
liN14,

CLAOSE UTILITY TAPE FILES INDICATED IN
CALLING SEQUENCE

CALL KLOSE (MyNL,NZyewagNM]

CLGSE FILES UTN1 UTNZyeoses UTNM

TREAT AS NOP IF FILE IS DEFEREC OR
ALLREADY CLOSED

3
(la29%)
304 NUMBER OF UNITS (M)
0,2 SET FOR
TXLT,2 RETURN
1.2 SET LCOP TO UGBTAIN
Oy UNIT NUMBER
OBTAIN ACTUAL ADDRESS
=3 OF ARGUMENT 1
*+2
LIST,!
*iy 2 OBTAIN UNIT NUMBER {NT)
]l
#r,l OBTAIN ADDRESS 0OF FCW1
URT
CLC
*n OBTAIN FCW1

70

J0O003010
40003011
J0003012
40003013
JOCO3014
JOQO3015
J0O003016
JO003017
J0003018
J0003019

J0004G00
JO004001
JO004002
J0004003
JO00400%
JO00400%5
JO004006
J 0004007
JOOQ4Q08
JOQO04 009
JO0040L0
40004011
JO004012
JO0O040613
JOO04014
JOOO4CLE
JOO04D16
JOQo4017
JOD04018
40004019
JOOO04020
JOa004021
J000s022
J0004023
JO004024
JO004025
JO004026
JOg04027
J0004028
JO004029
JOOC4G30
JOoo&u3l
JO0040632
40004033
JOOD4034
J0004 035
JO004036
J3004037
J0004038
JO004039
JOO04 040
J0004041
JO004042
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cLO
INC
TALT

LIST

EXIT

PUS

INCP

uT1cC

TRC

FIL

RGL
TQP
TRA
CAL
ADD
STA
LD@Q
ROL
Tep
TSX
MON
TXI
XL
TRA
RETURN
PZE
PLE
PLE
PZE
PZE
PZE
PZE
PZE
PZE
EJECT
SAVE
AXT
CAL
S70
TRA
CAL
ARS
SLW
LBY
TRA
CLA
STOD
TRA
TXI
TXH
TS5X
PTW
TRA
T5X
NOP
TRA
SPACE
MON
MON
MON
MON
MON
MON
MON
MON
SPACE
PZE
PZE

18

4t 2

INC

URT

=1

#+1

*x

3

INC
+LLESE, &
e
*"1,2]‘1
HE2 g2y nH
SATRT
KLOSE

4}

UNITOL
UNITO2
UNTITO3
UNITO4
UNITL1
UNIT12
UNIT13
UNIT14

(44,2431
8,2
SHTE
TAPTST
LE X
TAPTST
1
TAPTST

INCP
TRC+8+2
Utilc+1
utic

#+] p2.-1
PUS+24+0
«C1LCSEL4
UNITLO
TREXIT
«CLLSE &

INCP
3

UNIT14
UNIT13
UNITL2
UNIT11
UNITO4
UNITO3
UNITOZ2
UNITOL
3

<UN14.
JUN13,

TEST FOR DEFERED FILE
NO

YES

OBTAIN ADDRESS OF
ZND WOROD OF

FILE CONTROL BLOCK
LOAD 2ND WORD OF FCB
TEST FOR OPEN FILE
FILE CLOSED

CLOSE FILE

NO REW DR EOF

71

J0004043
JO004 044
J0004045
J0004046
JO004047
JO004048
J0004049
40004050
J0004051
JO004052
J0O004053
J0004054
JO004055
J0004056
JO004057
JOG04058
JO004059
J0004060
JO004061
J0004062
JO004063
JO004 064
J0004065
40004066
JOQ04067
J0004068
40004069
JOO04O0T0
JOO04071
J0004072
J00D4073
JO0040T4
JOO04075
JOD040T6
J00040T7
J0004078
JO004079
JO004080
J0004081
J0004082
40004083
JO004084
J0004085
JOOD40BE
J0004087
J0004088
J0004089
J0004090
J0004091
40004092
40004093
JO004 094
40004095
J0O004096
J0004097
J0004098
J0004099
J0004100



TAPTST
TRISY

SWITCH

STARTY

SWTHCN

SWTHCOF

SKALOF

PZE
PlE
PIFE
PLE
PIE
PLE
BSS
8ss
EJECT
SAVL
STZ
CLAs=
ADLD
STO
STA
CLA®
STA
CAL
ARS
ORA
SLW
cLA
sus
ST0
SUR
TIE
CLA
TRA
CAL
ANA
TNZ
CLA
RETURN
CLA
RETURN
EJECT
SAVE
CLA*
STA
CAL
ARS
ORS
LXA
RETURN
SPACE
SAVE
CLA#*
STA
CAaL
ARS
CUM
ANS
LXA
RETURN
SPACE
SAVE
§12
RETURN

«UN12a
+UNL1L.
«UND4,
+UNO3.
+UNO2.
#UNOL.
1

1

(4)
TEST
3:4
=3
SWNC
#+]

L3 A
LX)
BIT
'y
TEST
TEST
SWiC
=1
SwNC
=3
43
SWNT
START
STt
TEST
®#4+3
FALSE
SWITCH
TRUE
SWITCH

(4)
3,4
42
BIT

=
SHTH
SWTIH.T
SWTHON
3

(&)
3.4
2
8IT

“*

SWTH
SWTH,T
SWTHOF
3

(4)
SWTH
SWALOF

72

JQo04101
J0004102
JU0O04103
J0Q04 L04&
JO004105
JO004106
JOo04107
J0004108
JO004109
J0004110
JOQO04111L
JOOD&112
JOOO4113
JO004114
JO0O4115
JO0Oo4llé
JOOO4L1LT
JOogo4118
JOO04119
J0O004120
Jooo4lzl
Jooo4l22
JO004123
JOOD4124
J000&412%
J0004126
Joog4alzy
Jo004128
J0004129
J0004130
JO004131
J0004132
Jo004133
JO004134
JOO04135
JOOD4136
JOO04137
J0004138
J0004139
J0004140
JOOO41l4l
JOo04al42
J0O004143
J0004) 64
JD004145
J0O004146
JO004147
JO004148
J0004149
JO004150
J0004151
40004152
JO004153
J0004154
JO004155
JO004156
JO004157
J0004158
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SWTAQOF

TEST
SWNOD
BIY
SWTH
TRUE
FALSE
NORIT
TAPON

«UNOL.
UNITOL1

+UND2Z.
UNITOZ

+ UND3,
UNITO3

«UNO4,
UNITO4

+»UN1DO.
UNIT1O0
+UNL1.
UNIT11

-UN12-
UNLT12

+UN13.
UNIT13

«UN14,
UNIT14

SPACE
SAVE
CaL
ANA
SLuW
RETURN
SPACE
BSS
g85sS
ocT
B8SS
acT
ocT
ocT
ocy
EJELT
REM
PZE
FILE
SPACE
REM
PZE
FILE
SPACE
REM
PZE
FILE
SPACE
REM
PLE
FILE
SPACE
SPACE
REM
MZE
FILE
RPIF
FILE
SPACE
PZE
FILE
SPACE
PZE
FILE
SPACE
PZE
FILE
END

3

{(4)

SWTh

TAPCN

SWTh

SWTAQF

3

1

1
400000000000
1
TTITTIITITITT
0
3TTTTIITNNNT
377

INTEGRATION OUTPUT - FOURIERTRAN INPUT

UNITOL
+rALL)yREADY » INOUT, BLK =256, INyNOLIST
3

EDIT OUTPUT - INTEGRATION INPUT (B-5}

UNITOZ2

P A2 READY , INDUTy BLK=256,BIN,NOLIST
3

EDIT INPUT (A-6)

UNTITD3

+ AU 2), READY » INPUT, BLK=256,BIN,NOLIST
3

SAVE TAPE ({B-6)

UNITO4
+A{4),READY » INOUT, BLK=256,RIN,NODLIST
3

3

PRINT PLOT QUTPUT (A-T)

UNTT1O

,C‘ 1, |READY'UUTPUT |BLK=23'P‘CD'NOLIST
UNITI1
+Bl1),READY » INOUT 8LK=256,BIN,NOLIST
3

UNIT1Z2
1BL2)yREADY o INDUT, BLK=2564BIN,NOLIST
3

UNITL3
rB{3),READY 4 INOUT, ELK=256,RIN,NOLISY
3

UNITL4

#BL4) READY , INDUT, BLK=256,BIN,NOLIST

73

JO004159
JO004&160
JO004161
JOO04162
JOO0#163
JOO004164
JO004165
JO004166
JOOo&al6T
JO004168
JOO04169
JO004170
JO004171
JOOO04172
40004173
JOO04174
J0004175
JOO0D4176
J0004177
JO004178
J0004179
JOO04180
J0004181
JOoo4tn2
J00o4l183
J00041 84
JOO04185
40004186
40004187
J0004188
JO004 189
J0004190
J0004191
JO004192
J0004193
JOO04194
JO004195
JO004196
JO004197
J0004198
40004199
JOQ04200
J0004201
40004202
J0004203
JO004204
JN0G4205
J0004206



$1BFTC JOOOS

C

50

&0

$IBFTC JODOG

c

$IBFTC Joo0O7T

C

70
100

1

10

1

M94,FULIST, REF,XR6
SUBROUTINE SCUEEZ

LEFT JUSTIFY OATA IN CARD INPUT IMAGE ARRAY

LOGICAL ZERO.NZERSSWITCH

COMMON NFREG,DT.FREQ{100),RA{82),ISWTCHLI10),DAY,DON,YEAR

DATA BLANK/1H /
DATA COMMA/ZLH,/
K=1

00 50 I=1,82
IF{2EROLBLANK,RATIL})) GO TO 50
RA{K)I=RA(T)

K=K+1

CONTINUE
IFIK-80)604560,100
DO 70 1=K,80
RA(T)=CU¥MA
CONTINUE

RETURN

END

MI4, FULIST, REF, XR6
SURRCUTINE AEXIT
FLUSH BUFFERS THEN DUMP
FORMAT {(36H #2A5n a2 #2220 RE AR RERRARRARARRRERERRR)
DO 10 [=1,50
WRITE {56,1)
CONTINUE
CALL TDuwmP
RETURN
END

M34 , FULIST,REF,XR6
SUBROUTINE WROUT (Ny,MM)

DIAGNOSTIC MESSAGE WRITER
FORMAT {6H #%xwn,1X,1046,6H #uns4,26%X,13])
DIMFNSIGN XOUT{300),XIUT{10,30)
EQUIVALENCE {XDUT,XIUT)
DATA XOUTHLL)/

160HTHE ABOVE CARD COUNTAINS A FIELD WHICH IS INCORRECTLY WRITTEN/

DATA XOUTI1ll)/

6O0HTHE ABOVE CARD CONTAINS AN ILLEGITIMATE FIELD

DATA XOUT(21)/

360HA FIELD OM THE ABOVE CARD HAS A PARENTHESIS ERROR

DATA XOUTI(31)/

460HA FIELD UK THE ABOVE CARD USES AN OPERATOR INCORRECTLY

DATA XOUTI(41)/

/
/
/

S60HIN A FIELC ON THE AROVE CARD THE = S NOT THE FIRST OPERATOR/

DATA XOUTI(51)/

660HTL{MPORARY STORAGE EXCEEDED -~ ERRDR SCAN CONTINUES

DATA XUUTI(E1}/
74

!

40005000
J0005001

J0005002

J0005003
JO005004
J00O05005
JO005006
J0005007
J0005008
J0005009
J0O0OD5010
JOD05011
Joo05012
J0005013
JO005014
J0005015
J000S5016
JoQo05017
JOO050618

J0006000
J0006001
JOO06002
J0O006003
JO00&004
JOQD6005
JODD&0DS
J00060G0T
J00gs008
JO006009

JOod7000
J0Q07001
JOOOT002
JODOT003
JOOOT7004%
JO00T7005
JO007006
JOOOT007
J0007T008
JO007009
JOQ07010
JO007011
J0007012
Jooo7ol3
JOO07014
JO007015
J0007016
JO007017
JO007018
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10

TEOHTHE OPERATIONS ROUTINE HWAS ENCOUNTERED Al UNDEFINED DPERATOR/

DATA XOuTi{71)/
B&OHTHE ABOVE CARO IS A REFERENCE
DATA XpUuT{ell/
960HTHE DUMMY CENTER OF MASS ROUTINE HAS BEEN LOADED
DATA XQUT(91)/

TO AN UNDEFINED SYSTEM

160HTHE PROGRM wiLL GO TO THE NEXT JOB OR TERMINATE WITH *END

DATA XOUT(LlO013/

260HTHE ABOVE CARD CUNTAINS AN UNDEFINED FIELD
DATA XOUT{1l1l1)/

360HA FIELD IS MISSING FROM THE ABOVE CARD
DATA XUuT(l2all/

460HLOADING OF ALL CHANNELS
DATA XOUTI131)/

S560HAN TLLEGAL PRINT
DATA XOUT(Ll41)/

S660HATTEMPY TO LOAD A TEST WHICH IS NOT ON THE INPUT TAPE
DATA XOUTIL151)/

T60HIREF, SCALEING)
DATA XOUT(lé&1)/
860HAN ATTEMPT TO OVERLOAD THE FREQUENCY ARRAY HAS $IZEN MADE
DATA XOUT({1T1)/

960HTHE ABOVE FREQUENCY DATA
DATA XOUTI(181)/

160HAN ATTEMPT TG UNDERLOAD THE FREQUENCY ARRAY HAS BEEN MAGE
DATA XUUl{l191)/

260HTHE PROGRAM E£XPECTS A #END,
DATA XDOUT(201})/

360HTHE FREQUENCIES ARE NOY THOSE USED DURING INTEGRATION
DATA xOUT{Z211)/

450HTHE ABOVE EDIT CANTROL CARD
OATA XCUT(2211)/

S60HEQIT INPUT TAPE RECORD COUNT IS
DATA XQuT(231}/

S60HFUNCTION MISSING FROM LIBRARY CANNOT PROCEED
DATA XOUTI(241)/

S60HPROGRAM EXPECTS A = INPUT CARD AT THIS POINT
DATA XOUT(2511/

560HMATKI X ON RIGHT
DATA XOUTLZ261)/
560HMATRIX TO BE
DATA XOUTI2T1)/
S60HMURE THAN 25
DATA XOUT(2811)/
S60HINSUFFICIENT
DATA xpouT(291)/

S560HMATRIX ELEMENT ON LOAD FILE EXCEEDS DEFINED DIMENSIONS
M=MM
WRITE
RETUKN
END

IS NOT POSSIBLE FOR THIS TESTY
OR PLOT HAS BEEN SPECIFIED FOR THIS TEST
SCALING SUB.)

TO AN UNDEFINED PLOT (DYN.

IS INCORRECTLY WRITTEN

*J0By OR #BEGIN CONTROL CARD
IS INCORRECTLY WRITTEN

INCORRECT

OF = NOT DEFINED
INVERTED IS NOT N X N
MATRICES HAVE BEEN DEFINED

STORAGE AVAILABLE FOR MATRIX

(641) (XI[IT(I!N”[=1|10)pM

79

/

/

Jogo7cle
J0OOO070G20
Ja0or021
Jaooroez
JOo0T7023
JOoo7024
J000T025
JOgoT02é
JOQOTLZT
Jooo7028
JO00T029
JC0OT7030
J000T7031
JO007032
J0007033
JOOOT034
JOOOTOU35
JOOOTG36
J0007037
JO007038
400070639
JOO0T040
JO007041
JO007042
JOOOT043
JOOOT044
JQ0QT7045
JOOOT046
J0007047
JOOOTO48
JOQCT7049
JOO0T050
JOQO7T051
J0O007052
JOOOT053
JO007054
JOGOT055
JOOO7056
JOo07057
JoooTus8
JOgo70s9
JO0O7060
JOOOTOS6]
JO0OO7062
JO007G63
JOOOT064
JOCOT706S
JOOOT066
JOOOT067
JO00T068
JOQO7069



$IAMAR JODOB

*

TOUMP

HIT

SNDC

REM
REM
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
EJECT
REM
SAVF
CLA
TPL
CLA
STA
STA
STA
STA
STA
STA
STA
ST17
5717
AXC
CAL
ERA
TZE
TIX
TIX
CAL
ERA
TIE
LDO
CLA
RaL
LGL
STO
TRA
TIX
CAL
ERA
TiE
LDQ
cLA
RGL
LGL
5T0
TRA

400 ,M94

AUXILIARY SPECIAL PURPOSE ROUTINES
ENTRY POINTS IN THE ORDER WHICH THEY OCCUR IN THE

PROGRAM
TDUNMP
«UN31,
OPTW.
REAL31
RITE3]
CLOCK
NZER
ZERD
PACK
SCOSN
AT AN
SHF TCK
LSHFT
ARSHFT

TRANSFLR TO SYSDUMP

{2,4)
by
CLD
3.4

MmO O e

L1

L2
1,2

* 2
CC¥MA
HIT
Ay2,1
*+1,2,1
LT
COMMA
SNDC
a2
L1

3

3

L1
HIT
#+l4241
L 2
COMMA
TRC

L 3 Y
L2

3

3

Lz
SNDC

40008000
JOOQs001
J0008002
J000B003
JG008004
J000800OS
JOQ0BOQOS
J0008007
J0008008
40008009
40008010
40008011
40008012
JO008013
J0008014
J00080O1S
40008016
JOODBOL1T
J0008018
J0o08019
J0008020
J0O08021
JOoGoB022
J000B023
J0008024
JO008025
J0O008026
40008027
40008028
J0008029
J 00080630
JOoos8031
J0O008032
JQo08033
JOO08034
JO008035
JO00BO36
JO008037
JO00B038
JO008039
JO008040
JO008041
JO008042
JO0gB043
JOOOBO44
JO008045
J0008046
JO00B8047
J00O08048
J0O008049
J0008050
JOOOB051
JO00BO52
JO00BOS52
J000B054
J0008055
43008056
JO0O0BCS7

o A

it oy

eyt




TRC

SETZ
G

CLo
ARG

COMMA

INST
CHECK
L2

#OPT K.
«UN31,

UNIT31

READ31

RITE31

TIX
CAL
ERA
TLE
LXA
SXD
TIX
TIX
LDQ
ROL
a0
LGL
PAX
CLA
570
LxA
SXA
LXA
SXD
RETURN
TSX
NCP
RETURN
ocT
MT W
MON
MZE
PLE
PTwW
PUOMN
PZE
BSS
BSS
855
SPACE
REM
ocT
ocT
SPACE
REM
PZF
FILE
EJECT
REM
SAVE
REM
LDI
ocry
TRA
T5X
MZE
TSX
MON
RETURN
SPACE
REM
SAVE
REM

*+1I2'1
L1 )
COMMA
SETZ
INST+4
CLD+&
*"’1)2'1
*#+]1,2,1
e, 2

3

3

0,‘!
INST %
ARG

L142
ARG,y 2
LZ2s2
ARG, 2
TOUMP
SYSLMP, 4

TOUMP
736060606060

W N- OO0 000

MESSAGE WRITTER SWITCH SETTINGS
ITTIITINNNNN

076223400000

3

INTERNAL FILE SPECIFICATIONS
UnIT31

s INT 4 [NOUT’ BLK=15|\ BCD

OPEN INTERNAL FILE FOR READING

(411 OPEN FOR READING
CHECK TO SEE IF FILE IS OPEN IF IT IS CLOSE IT
UNIT31+1

405600040000

#+3

«CLLSE S

UNIT31

UPEN, & RUFFERS NOT RETURNED
UNIT2 TO BUFFER POOL

READ 31

3

OPEN INTERNAL FILE FOR WRITEING

(411 OPEN FDR WRITEING

CHECK TO SEE IF FILE IS OPEN IF IT 1S CLOSE ITY

77

JC00BOAB
JOQosacs59
JO008060
J0008061
J000a062
J00080663
J0008064
JO008065
JOQo806s
JOOOB06T
Jaaosoes
J0008069
J0O08070
J3008071
J0008072
Joo08o073
Joo080T74
JOO0BLTS
J00QBOTS
JOODBOTT
40003078
J3008079
JOg080%0
400080681
Jogoso82
Jooososs
JQooB084
Jogoososs
J0008086
400080687
Jgoogoge
JOQOBGHES
JOg08090
Ja0os0sel
J0008092
J0008093
JO080L94
J0008095
JO008u9I6
J0oos097
40608098
JOD0809S
JO0O08100
J0008101
40008102
40006103
JO008104
JO006105
JO008106
40008107
J0o00s108
JOo00s109
JOQO0B110
JOoos11l
Jooosllz
JOOOHLL13
JOo081lla
JO008115



ADOU3L
SETUPL
SETUPZ2

CLOCK

NZER

ZERC

PACK

LDI!
acT
TRA
TSX
MZE
TSX
P7E
RETURN
P2E
ocT
acT
EJECT
SPACE
REM
REM
REM
SAVE
CLA=
SUB
STO#=
CLA=
STO
RETURN
EJECT
REM
REM
REM
SAVE
CAp =
ERAx
RE TURN
SPACE
REM
REM
REM
SAVE
CaLs=
ERAx
T2E
2AC
RETURMN
caL
RETURN
EJECT
REM
REM
REM
REM
REM
SAVE
CLA
STA
CLA®
SUB
PaC
ClLas
PacC
s5xp

UMIT31+1
405600040000
*4 3

+CLOSE &
UNTT31
+OPEN: %
UNIT31
RITE3]
UNIT3L
000027000000
200000000000

WITH REWIND

3

RETURNS TIME OF FIRST CALLING
MR LAPSE TIME FROM PREVIOUS CALLING
TIME TS IN 1/60 SECONDS

(&)

=05

ACLC

3,4

=05

ACLC

CLOCK

EXCLUSIVE OR TO aC

SET AC TRUE IF ARG(I) IS NOT IDENTICAL TO ARG(2)
DTHERWISE SET AC FALSE

{4) LOGICAL NON ZERO SET TRUE

304

LA

NZER

3

EXCLUSIVE OR TO AC

SeT AC TRUE IF ARG(I)Y IS
OTHERWISE SET AC FALSE
{4) LOGICAL ZERD SET TRUE
ETE

byty

#+3

IDENTICAL TO ARG(2)

ZERLC
L}

ZTERG

THIS RUUTINE PACKS THE FIRST BCD CHARACTER OF THE WORDS

ARG4{ARGL)Y THRU ARG4{ARGZ) INTO ARG3
UPPER LIMIT OF & CHARACTERS

IF LESS THAN &6 CHARACTERS ARE CALLED FOR THE
REMAINING PORTION GF ARG3 WILL BE BLANKS
(1y2:4)

648

LOOP

3,4

=]

Oyl

by g

0,2

Ty

78

J0008116
J0oa08117?
Joooslls
J0008119
J0008120
J0008121
Jog08122
J000B123
J0008124
J000B125
Jooos126
JOO00B127
JOO0B128
J0008&129
40008130
JO0O0B131
Jooogl32
JO006133
Joooel3s
J0008135
J0008136
JOOOB137
JOOOBL38
Joo0s139
JOOOB140
J300B141
Joooslaz
JOOOBL143
JOOOB144
J0008145
Joogsl4e
JOO0B147
JO00B148
40008149
J0008150
Joooalsl
40008152
JO008153
JO008154
J0O008155
40008156
J008157
40008158
Jooosls9
J000B160
40008161
J000B162
J000B163
JOOoD8les
JO008165
JOOOBL66
Joa0os167
Jooogises
JOQ0B169
JOOOBLTO
JO0QBLIT1
Joooslrz
J0008173




LOOP

TR

LOOP2

STOR

SCOSN

START

FTAD

FOSQD

SNQD

F5SQD

LG
LGL
TXI
TXH
SLw
CLA
SUDR»
ADD#»
5TO
TLE
CAL
LDQ
LGL
SLw
cLA
sut
TRA
CAL
SLWs
RETURN
EJECTY
REM
REM
REM
SAVE
CLA=
ANA
sSug
TMI
TZE
ARS
PDX
SXA
CLA*
ALS
ANA
ORA
FAD
XCA
TRA
LDG»
FMP
FSB
TMI
FSB
TM1
STO
CLA
STD
TRA
FAD
TMI
STO
CLA
STO
TRA
FAD
STO

#%, 1

[
#+]1,1,-1
LOOFPslyee
TEMP

=5

444

344
COUNT
STCR
TEMP
BLANK

&

TEMP
COUNT

=1

LOOF2
TEMp

544

PACK

COMPUTE SINE AND COSINE OF ARG
CALLING SEQUENCE
CALL SCOSN {ARG,ySINE,COSINE)

{441}
3.4
MASK
MASK+1
START
START
9

0,1
#+2,41
314

*w
MASK+3
MASK+]
MASK+]

*+ 2
344
TP1I

Pl
FOSCD
PIDT
TRGE

X
FTS5S+8
CTR
caL
PIDT
FSQOD

X
FTS55+6
CTR
CaL
PIDT

%

78

JO00B174
JO00BLTS
JO00B1L78
Joo08l177
JO008178
JooggLre
J0008180
Jooosl8l
Njolate]. 3 §. 4
J0008183
JO0OB1 84
Joo0818s
JOQOBLRE
JOO0BLBY
J000B1 B8
JO00K189
JOQO8190
406008191
JO008192
JO008193
J0008194
J0008195
J0O008196
JO0O08197
J0005198
40008199
J000B200
40008201
J0008Z02
JO008Z03
JO0Q8204
J0003205
J0008206
J0008207
JOO0BZz0B
JO008209
40008210
JO000&211
J0008212
J00082Z13
JOOD8Z14
JO0Qd8El5
JOOOHZ16
J0008217
Joooazis
JO008219
Joopgz20
40008221
Jaogs222
J0008222
Jop0oBZ24
J0008225
J0008226
Jooogzz2v
JOc08224
Jooose2e
J0008230
J0oog23l



TRQD

CAL

CTR
FSSS
STSIN

CLA
ST0
TRA
FAD
STO
cLA
sTO
CLA
F5H
XCA
FMp
ST0
xCa
FMP
ST
LDG
FMP
ST
XCA
FMp
STO
XCA
Fme
FAD
XCa
FMP
FAC
XCA
FMP
FAD
XCAa
FMP
FAD
XC A
FMp
5TO
LDy
FMP
FAD
XCA
FMP
FAD
XCA
FMP
FAD
XCA
FMP
FAD
XCA
FMP
ST
NOP
CLA
XCA
CLA
STOs
S5TO=
RETURN

FTS545
CTR
CAL
PIDT

X
FTSS+7
CTR
PIDT

X

ToR
Y

Y
Y+l

c9
c?

X+1
C5

X+1
C3

X+l
Ct

SIN
9
Y+1
c7

Y+1
c5

el
c3

Y+l
Cl

Cus
SIN
C0s
514

by
SCAOSN

CALCULATE POWERS

Xuwg
CALCULATE SINE

80

Joooaz23z2
40008233
40008234
J0Q0823%
40008236
30008237
40008238
J0008239
J0008240
J0008241
J0008242
JQ008243
J000B244
40008245
J0008246
J0008Za7
40008248
J0Q08249
Joooa2s0
J0008251
J0o008252
Joo0Bs253
JO00BZ54
J0008255
J00082586
JOO0D825T
40008258
Jo00B259
J0008260
J000B8261
JOODB262
J0008263
JOGOB264
JOQ0BZ265
JO00B266
JOoo08Z67
J0008268
JOOQ8Z69
JOOG82T0
40008271
J000s8272
JD00BZT3
J0008zT4
J00o0B275
JO00BE£TH
JOQOB2T7
JOQ0B278
Jooos279
J0008280
J0008281
Jogoazsz
JJ008283
JO00B284
40008285
JOooQg8286
JO00BZ2BT
400068288
JOO0BZ289

e i e

N




SNSS

THSS

FTSS

ATAN

STANG

RP

SETIFN

GODAHD

CLS
XCA
CLA
STOQ
TRA
CLS
ST0
CLS
TRA
CLA
XCA
CLS
STQ
TRA
TRA
TRA
TRA
TRA
EJECT
REM
REM
REM
SAVE
CLAx
TZE
CLA=®
FDP=
STQ
XCA
s5s5p
FSH
TPL
CLA®
TPL
CLA
FAD
STO=
RETURN
CLAx
TPL
CLA
FAD
TRA
CLA
TRA
CLA=
TPL
cLA
FSR
TRA
CLA
TRA
CLA
58#
FSB
TPL
CLA
TPL

SIN

cos
cas
STSIN
cos
cDS
SIN
STSIN
SIN

c0s
cas
STSIN
FSSS
SNSS
THSS
FYSS

COMPUTES THE ARC TANGENT
CALLING SEQUENCY

CALL ATAN (ARGl, ARGZ2, ARG3)

{41
3,4
SETIFN
G4
34
SIN

=,01
GOAHD
314
RP
SIN
PI
5,4
AT AN
4y
LR X
TPl
SIN
STANG
SIN
STAKG
boh
%+ 4
TPI
PIDGT
STANG
PIDT
STAMNG
SIN

=60
SETIFN
SIN
*®45

(ARG3} OF ARGZ/ARG1

81

JO008290
40008291
Jooosz92
40008293
JOO08z94
J0008295
J0008296
J0008297
JOooD8Z98
40008299
J0008300
J0008301
JA008302
JO008303
JO0G8304
JoQoa30s
JGO08506
JOOO0B3OT
JO008308
Jo00o8309
J0008310
JOoQoa3ll
Jooosz12
J0ogg313
JO00B31 4
JQQo831ls
JoooB3is
J0008317
40008318
40008319
JO00B320
Jooog32l
40008322
JoooB323
JO008324
JO00B325
JOo0B3Ze
JOOO0832T
JQo0B3zs
40008329
40008330
J0008331
40008332
Joogs333
J0008 334
J0008335
JO008336
JOGCB337
J3ac08338
J0oQasize
J0008340
JOOOB 341
JOooos3az
J0008343
JOD08 344
40008345
JO008 346
J0D08347



XPPI

RETU

ATEST

XPTPI

RETUN

SHFTCK

TIE
CLS
STO
CLS
TRA
CLA
STD
CLA
FAD
STO
FSB
FOP
STR
FMP
ST
XCA
FMP
FAD
XCA
FMp
FAD
XCA
FmMp
FAD
XCA
FMP
STH
CLA=
TILE
TPL
CLA*
TZE
TPL
CLA
FAD
STO»
RETURN
CLA=
TZE
TPL
TRA
cLa
FAD
STO=
TRA
CLA
TRA
EJECT
REM
SAVE
CLA=
ANA
TIE
STZx
RETURN
CLA
ST«
RECTURN

®+5
SIN
SIN
ONE
*4 2
ONE
AK
SIN
ONE
cos
TWO
cos
X (X=1)70X+1}
X
X+1

RFIVE
RTHRE

X+1
RONE

X
PIGF

AR
Y+1
4.4
ATEST
ATEST
3.4
XPTPI
XPTPI
Y+1
PI
S5¢4
AT AN
3,4
RETUN
RETUN
XPPI
Y+l
TPl
554
RETUY
Y+l
RETU-1

CHECK FOR DECREMENT ARITHMETIC
(4)

34

MASK1

#43

body

SHFTCK

#

byt

SHFETCK

82

J0008348
JO008349
JO0O08 350
40008351
40003352
J3008353
JOO0B354
JOG08355
JO00B8356
JOOOB357
JO008358
JOOOB359
J0O008360
J0O00B361
J00g362
J000E363
JO0OB364
J000B 365
JO00E 366
JO008367
JOO0B368
JO0O8 369
JODQ8370
JOo0o0g371
40008372
JOo08373
JOOOHE3T4
40008575
40008376
JO0083T77
JOO0Hs3TR
JOOO08379
Jo00aisn
Jooossel
JOo0083482
40008383
Jao0o8384
JooDs3as
JOCOB386
J0oo8s8T
40008388
Jooopaseg
JOG08390
JO0d8391
Jo0o08a392
J0008393
JOQOB3I94
JQ008395
40008396
JOo08197
JO008:98
40008399
JO008400
JO008401
JO00B40G2
J0008403
JO008404
JOO0u 405




LSHFT

ARSHFT

SHI

TEMP
BLANK
COUNT
TRUE
ACLO
SIN
COS

Cl

Cs
cT
C9
Jop
TPI
PIDT
PI
ONE
MASK

PIDF
TWO
RFEIVE

SPACE
REM
SAVE
CLA=
STA
CLA*
ALS
STO=
RETURN
SPACE
REM
REM
RCM™
SAVE
CLA®
ADD
5TA
STA
CLAw
STA
CLA=®
PAX
Sx0
LXxA
cLA
ARS
STO
Tx1
TxL
RETURN
EJECT
REM
BSS
ocT
BSS
ocrT
PZE
BSS
BSS
BSS
BSS
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
oCT
ocT
BSS
acT
DEC
DEC
DEC

3

SHIFT arG2 LEFT ARGl BITS

(4)
3,4
4D
by 4
8
PN
LSHFT
3

SHIFT EACH ELzZMENY OF ARRAY ARG2
RIGHT ARGL BITS
TOTAL DIMENSION ON ARGZ2 IS ARG3

{4y 1)
594

4y by

SHI=-1
SHI+]

344

SHI

5,4

Oyl
SHI+3,1
=1'1

2,1

e

e,y ]
*+l,1y1
SHI~14 L,y ns
ARSEFT

PROGRAM CONSTANTS AND STORAGE

1
606060606060
1
TIITVINITTNT

8 BN I o

1.57079632
~e 645963711
«07T96896793
-+ 00467376557
«00015148419
+ 6366197723
6.2831654
1.57079635
3.1415927

1-
ATT7TCO0000000
200000000000
1
Q0O7TTTTTTIT?
« 785394175
2

«079331

83

J0003406
40008407
JOO00B408
JOo0B409
JO0Q08410
JO008411
JO008412
J0008413
J0008414
J0008415
J0008416
JO008417
JO00B418
40008419
J0OQQ8420
J00084&421
J000R422
J0g08423
J0008424
JO00B425
JO00B426
J0008427
J0008428
JA008429
JOD08430
40008431
JO008432
40008433
40008434
JO0Oa8435
JOOGB436
JO008437
J0008438
J0008439
J0008440
JO008441
JOO08442
J0008443
JO008444
J0008445
J0008446
JOOOB 44T
JO0008448
JO0DB449
JO00B450
JOOD8451
JD008 452
Jo008es3
40008454
40008455
40008456
40008457
J0008458
J0008459
J0008460
J0008461
J000B462
J0008463



RSN

RTHRE

RONE
AK

MASK]
MASKA

beEC ~. 288679
DEC 995354
BSS 1

ocr 771077
ocY 77777
END

$IBFTC JOOO9 M4 , FULIST, REF, XR&

c

W RS

90
100
105

110
115

120

125

SUBRCUTINKE CARD
CONTROL CARD READER
LOGICAL [ERC

COMMUN NFREQ,DT ,FREWLLICO}RA(B2),ISKTCH{10},0AY,DON,YEAR

COMMUN ILMPIT

DATA C,CCMMA,PAUSE,PAGE/LHC s 1Hy o 4HPAUS, 4HPAGE/

DATA COMP/4HCUMS/

DATA 1CD/0/

FORMAT {86041)

FORMAT [1H ,E0AL)

FORMAT {1H1)}

IF(ICD.NELO) GO TO 125
IF(IDMPIT.EG.2) ICD=1
IF{IDMPIT.GE.1) RETURN

READ (Sy1) (R&(1),I=1,30)
WRITE (6,2) (RA{I),1=1,80)
WRITE (10,2) (RACI),[=1,80)
IF(ZERO{RACL),CH) GO TO 100
CALL SGUEEZ _
IF(ZEROIRA{1),COMMA)) GO TO 100
CALL PACK (2,5,W0sRA)
IF(ZERUIWD, PAUSE)} GO TO 110
[F(ZEROCWO, PAGE)) GO TO 115
IF(ZERO(WO,COMP)Y GO T 120
RETURN

CALL MESAGE

GO TO 105

WRITE (10,3)

GO TG 100

CALL TDUNP [RA,-1)
IF(ZERD(RA(&),COMMAY) GO TG 125
1¢0=1

GO TO 100

CALL TGUMP (RAy 1)

1CD=0

GO TU 90

END

84

JO00B4b4
JOQ0B465
JOg08466
JO008467
JOOOB46HR
40008469

JO009000

JG009001

JOO09002

JOO09003

JO00900s
JOO09U05

JOO0SG0s

JO009007

J0009008
J00o09049
JOO09010
JO003011
Jo0090l2
JOo090L3
JO003014
JOg090lL5
JOO0S0LG
JO009017
JOQO090C18
JO0Q3CLe
J0009G20
J0009021
Jooo9o2z
J0009023
JO0QS024
JO0QS0Ls
JOo09026
Jooo9uz?
JO0D3028
J0009029
JOOG09030
J0009031
J4003032
JOOD9033
JO009034
JOg09035
JOODS03e
JOODI027

AT e sl et AT

opsr

£
4
£
¢
4
H
3
:

b
£
1
¥
§
g



ORIGT
$IBFTC

C
1

$1BMAP

*

FIXAGD

AOE

DAETY

LTN

ZEF

N
JA11C

AyCKZ2yHOREW
MI& 4 FULIST,REF,XR6

SUBRCUTINE FIXtXT

FORMAT

{ 39H

DETERMINE DUMP TRANSFER LOCATION

CALL FIXADC (LJ)
PRINT 1.1
WRITE (6,1)1J

RETURN
END

JAlll

ENTRY
REM
SAVE
CLA
ANA
ST0O=
RETURN
TSX
SPACE
ENTRY
SAVE
LoG
RGUL
STQ
CAL
LGR
ANA
Slw
LGL
ANA
SLW
STG
LGR
LB
TRA
LGL
LBT
TRA
CLA
ALD
STQ
TRA
LGL
ALD
STD
TRA
LGL
LBT
TRA
CLA

100,M94
DETERMINEC DATE OF RUN
FIXADD
FIND ADDRESS OF EXIT SUBRODUTINE
{4)

AGE
MASKA
344
FIXADD
ACXIT .4
3

DAET
(4)
SYSDAT
24

T MP
TEMP

24

MASK
YiEAR

12

MASK
TEMP+1
TEMP+2
&

LTN
5

ZEF
ALMCD
Twk
ADMECD
ADMOD
&
ADMCD
ADMOD
ANMCD
1

TC
ADMCD

85

IF IT BzCOMES NLCESSARY TD GIVE A DUMP,
120H PLEASE TRANSFER TO 012, 15H INSTEAD OF 115}

slely;
JAL10000
JAI10001
JA110002
JA110003
JAL10004
JAL1000%
JA110006
JA110007
JAL1OOQOB
JA110009

JA111000
JAL11001
JALLllODZ
JA111003
JAL11004
JAL11005
JALL11006
JALLIOOT
JAalllooeg
JA111009
JAL111010
JAl1ll01l1l
JAlllolz
JALl1C013
JAL1l10Q14
JA111015
JA111016
JAal11017
JAL11018
JAlllol9
JA111020
JAlll021
JAlllG22
JA111023
JAlllo24
JALL11025
JALL1GZ26
JALL1027
JAL11028
JAL11029
JAL11030
JAl11031
Jallilo3z
JA111033
JAI11034
JA111035
JAL11036
JA111037
JALLLO38
JAll11039
JA111040
JAL11G41



TEN

ADMCD

STDAY

NOR

YEAR
MASK

TEMP

TWE
ELE
TN

INS

MASKA

ADRD
STO
TRA
CLA
ADD
STO
CLA
STO=
cCLA
STO
CAL
ANA
ORA
SLW
ANA
TZE
caL
SLw#
CAL
ALS
ORA
SLik#
RETURN
caL
ORA
TRA
BSS
ocT
ocT
ocT
ocT
ocT
ocr
PZE
PZE
PZE
acT
ocT
oCT
CLA
ocT
acrT
ocT
ocT
ocT
ocT
ocT
ocT
acry
ocT
ocr
ocT
ocT
END

ELE

ADMCD

ADMCD

ADMCD

TN

ADMCD

INS

4,4

INS

ADMCD

TCMP+2
MASK+2
MASK+3
TEMP+2
MASK+5

NOW

TEMP+2

3,4

YE AR

18

MASK+4

Sa 4

DAET

TEMP+?
MASK+4

STDAY

1

7777
606001110000
717700000000
00060606060
&00000000000
Q70000000000

14

13

12

INS
412145337360
262522337360
442151233073
214751314373
442170736060
416445257360
416443707360
216427337360
622547633373
462363337360
4546565337360
242523337360
77777

JAN oy
FEBay
MARCH,
APRIL
MAY
JUNE,
JULY,
AUG. s
SEPT .4y
OCTar
NOVa
DEC.y

86

JALL1042
JA111043
JA111044
JAL11045
JA111l046
JALL1047
JA111048
JAl11049
JAL11G50
JA111051
JA1110%52
JALl1053
JALL1OS54
JALL11055
JAL11G56
JALL1LOS57
JALL110G58
JALL1059
JALLLIO6O
JALLL1061
JAL11062
JALl1063
JAl11D064
JALl11065
JALll066
JAL1LO67
JALL1Q68
JALL1UGY
JAl11070C
JAlllOovl
Jalltorz
JALLILQT3
JALL1OT4
JALL11075
JA111076
JALLLOTY
JALL11078
JALll079
JALL1LEQ80
JALL1081
44111082
JA111083
JAL110B4
Jalll085%
Jallilose
JALLLOSET
JALLLOHS
JAlllGesg
JALL1O9G
JAail11091
JA111092
JA111093
JA111694
JA111095
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$ORIGIN A, CKZ2y NOREW

$IBFTC TA212

C

(s S S

100
102

105

110
I15

120
125
130

132

135

150
1556
160
165

SURROUTINE FAIN

TEME SYSTEM MONITOR

LOGICAL SWITCH
LOGICAL ZERONZzR

COMMON NFREQ,DOT,FREQU100),RA(B2), ISWTCH(10),DAY,DON, YEAR

FORMAT (80OAl}
FORMAT [1H ,E80A1)
FORMAT (2461}
FORMAT (E12.0)

COMMCN /MAINC/DUMMY (14800

DATA TENDL/&HTEND/

DATA CHKCOMMALFRE, IBAL,DELT,CONS,y INTE,EDI 4 PAUS,CGST/
LIHC o LHy y4HFREQs4HIBAL s 4HDEL T4 o 001 &4HINTE + 4HEDI T4 4HPAUS, 4HCGST/

DATA BLANK/1H /

DATA DTA/4HDATA/

CALL KLOSE (445+647,8)
CALL SWTHOF (1)

CaLl CARD

CALL PACK (2,5,w04RA)

IFIZERCIWO,FRE)IGO TO 200
FF{NZLER(WO,DELT)) GO TO 150

1075=9
J=6

IF{ZEROIRA{YS),COMMAY ) GO TO 110

J=J+1
GO 7Q 105
L=J+1
J=Jd+1

IF(NIER({RA{JI,COMMAY) GO TO 115

M=1J-1
IF{L-MIE25,4,125,120
O0T=CONS

GO TO 100
IF(M-L-5)130,130,135
CALL PACK (L sMyw0,RA}
CALL RITE31

WRITE (31,4) WO, BLANK
CALL READ31

READ (3146) LT

GG TU 100

Ml=L+5

M2=M1+]

CALL PACK [L,M1,W0,RA)
CALL PACK (M2,M,WO0,RA}
CALL RITE3L

WRITE (31.,4) WO,WOD
GO TO 132
IFLIETS5-9)155,160,4155
DT=CONS
IF(IFRS-9)1165,170,165
1QIR=]

MG4, FULIST,REF,XR6

88

0Qo
TA4212000
TA212001
TAZ12002
TA212003
TA212004
TAZ1200%
TAZ212006
TAZ2l2007
TA212008
14212009
Ta212010
TAZ12011
TAZlZ2012
TAZ212013
TA212014
TA212015
TA212016
TAZ12017
TAZ12018
TAZ2l2019
TA212020
TA212021
Tazi1z20z22
TA212023
TAZ212024
TA212025
TAZ212026
TA212027
14212028
TA212029
74212030
TAZ212031
TAa212032
TA212033
TAZ12034
TAZ12035
TAZ212036
TAZ12037
TA212038
TAZ212039
TAZ212040
Ta2l2041
TA212042
14212043
TA212044
TAZ12045
TAZ212046
TAZ212047
TA212048
TAZ12049
TAZ12050
TA212051
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SORIGIN
SIBFTC Tsll3

C

i70

178

180

190

200

O B P

[« BN IR Y

100
101
105

200

CALL FRQTSZ (IQIR)

IFR5=9

IF(ZERG{WO, INTE)) GO TO 175
IF{ZERD(WOD, TEND) ) GO TO 100
IF(ZEROIWO,ELT 1) GO TO 180
IFCZLROIWO,DTAYIGD TO 190
RETURN

CALL INTG

ISWTCH{1})=0

60 TO 102

ISWTCH(2)=0

ISWICH(3)=0

CALL EDIT

GO TC 102

CALL CHCKD

G0 T3 100

IQIRrR=0

CALL FRQTSZ (IQIR)

IFRS=9

IF{TGIR)100,100,102

END

8, CK2,NOREW
M4y FULTIST, REF,XRE

SUBROUTINE FRQTSZ (IQIR}

FREGQUENCY ARRAY GENERATOR (CONTROL}

LOGICAL ZEROWNZER¢SWITCH

COMMGN NFREQ,DT,FREQILI00),RA{82),ISWTCH(10),0AY,DON,YEAR

FORMAT (40A1)

FORMAT (1H ,B0AL)

FORMAT (2A46)

FORMAT {£12.40)

DIMENSIOGN OPLl4)

DATA COMMA, INPUT ,SLASH, CHK, BASE,NORMFC,DELFRQ,STAR/
LIHy s IHL y LH/ y IHC 4 LHBs LHNy LHD 4 1H#/Z, {OP{ T ) s I=144)/
24HADDI 34 HADDE 4HINSE, 4HDELE/

DATA BLANK/LH /,ENCFRQ/L1HE/

FORMAT (45)

FORMAT (3A&)}

FORMAT (16}

FORMAT ([164E12.01}

BASFE=,1

NNFREQ=100

DETFR=.1

ENDFR=1515,

NFTP=1

IF{IQIRI200,200,105

IQIR=-1

RETURN

IQIR=}

RETURN

CALL FRUC (BASFE,DETFR,NNFREQ.NFTP)

RETURN

J=5

89

TA212052
TA212053
TA212054
TAZ12055
TAZ212056
TA212057
TA212058
TA212059
TA212060
TA212061
TA212062
TA212063
TA212064
TA212065
TA212066
TA212067
TAZ212068
TAZ212069
TA212070
TA212071
TA212072

000
TEB113000
Tell3001
T8113002
T8113003
TB113004
TE113005
18113006
TB113007
TB113008
TB1130C09
18113010
TB113011
Téi1l3colz2
TB113013
TBl13Ql4
TB113015
18113016
768113017
T8113018
TB11301%9
TB113020
TB113021
Tall3022
TB113023
TB113024
TB113025
TEL13026
TB113027
Tell3028
181130629
TB113030



205

210

215

219
220

225
226
230

235

236

237
238

240

250

251

1FRS=9

J=J+1

IFINZERIRA(J)},COMMAYY GO TD 205
NENL D

IFINZERLRA{J), INPUTY) GO TO 250
J=J+1

IFINZER{RAT J)4SLASH)) GO TO 210
L=J+1

J=J+1

I[F{NZER{RA(JY}4COMMAY)Y GO TO 215
M=z )-1

CALL PACK (L,M,w0O,RA)

CALL RITE31

WRITE {31,3} WO

CALL REAL3!

READ (31,47} NFREQ

K=l

L=J+]

J=J+1

TF(NZERIRA{J},COMMAY) GO TO 220
IF(L—-J)230,225,225

CALL CaARD

J=0

GO TG 219

M=J-1

IF{M~L=-51235,235,240

CALL PACK (L,M,wO,RA}

CALL RITE31L

WRITE (31,4) WO,BLANK

CALL REAL 31

READ [31,6)FREW(K)

K=K+1

IF{K=NFREQ)219,+21F,237
IF{NFREQ-100)100G,100,238

CALL WROUT (17,100)

CALL SwTHDN (1)

GO TO &70

Ml=L+5

M2=M1+]1

CALL PACK (L4MLl4WDyRA)

CALL PACK (M2,M,WD0,RA)}

CALL RITE3L

WRITE (31,4) WO,WOO

GO TR 236

I1C5=0

J=Jd+l

IF{ZCRO{RALJ),SLASH))Y GO TO 275
[F{NZERLRA(J),COUMMA)) GO TD 250
L=J+1

J=L=2

IFIZEROLRA(L) +BASEY) GO TO 2560
IF{ZEROIRALL) ,ENDFRQ)}Y GO TO 255
IF(ZEROLRALL)4NCRMFCY) D TO 279
IF{NZER(RA{L)YyDELFRQ}) GO TOQ 300
M=L+3

CALL PACK [LoMyWCyRA)
IF(ZEROIWO,CF(4)) ) GO TD 300
M=2

90

18113031
78113032
TH113033
TR113034
TH113035%
TBl13036
THI13037
78113038
TH113039
TH113040
TBL13041
TB113042
TH113043
TB113044
TR1I13045
TH113046
TB113047
TBLL3048
TB113049
18113050
TB113051
T5113052
TB113053
IB113054
T811305%
TH113056
TBL13057
TH1130%58
78113059
TB113060
TB1130561
TH113062
TBL13053
TB113064
TB113065
TB113066
TH113GC67
TB113068
TBL1l3069
TB113070
TBll3071
Tal13iorz
TBL13CT3
TBl13074
Tall13075
TB113076
TE113077
TH113078
TBL13079
T8113080
Tell308l
Toill3os2
TH113083
TB1l13084
TBl13085
TB113086
TH113087
T8113088
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255
260
261

262

263

264

265

266
267
268
269

270

271

215
216

300
305

GO TO 261

M=3

GO TO 2561

M=1

L=L+]

[F{NZER{RALL),SLASH)) GO TO 261
Ll=L+1

L=l+1

IF(NZER(RA(L),COMMA) ) GO TO 262
L2=1-1

IF{LZ2-L1-3) 263,263,264
WOO=HBLANK

CALL PACK [(L1l,L2,W0 RA)

GO TC 265

IL=L1+5

CALL PACK (L1,IL,WU0,RAD

IL=1L+]

CALL PACK (IL,LZ2,WO0,RA}

CALL RETL31

WRITE (3154} WD,wWi0O

CALL READ3L

READ {31.&) BASFI

GO TO (266,267,268, M
BASFE=PASFI

GO TO 269

DETFR=BASFI

GD T 269

ENDFR=RASFI

L=t+l

IFIZEROI{RA(L),COMMA))Y GO TO 300
GO TO 251

L=L+1

IF{NZER{RA(L)+SLASH)Y) GO TO 270
Ll=L+1

L=t +1

FFINMZERLIKALL)COMMAY) GO TO 271
L2=t~-1

CALL PACK (L1,L2+W0yRA}

CALL RITE31

WRITE (31,3} w0

CALL READ31

READ (31 ,7) ANNFREQ

GO TD 269

L=J+1

J=J+1

IFINZER(RA{J ), COMMA)) GO TO 276
M=J-1

CALL PACK (L yMywCyRA)D

CALL RITE3L

WHITE{31,3) WO

CALL READ31

READ (31,7) WNFTP

L=J+1

GO TO 251
IF(1CS5-21305,310,305
ICS=9

IFINFTPsGE.3) GO TO 601

CALL FRQC (BASFE,DETFR,NNFREQ,NFTP)

78113089
78113090
TH113091
TB113092
TB113093
18113094
TB113095
TB113096
TB113097
TBl13098
TB113099
TB113100
¥sl13lol
T8113102
TB113103
TBli3io4
T8113105
T8113106
T8113107
TB113108
T8113109
18113110
TA113111
T8113112
TBli3113
TB113114
T8113115
TB1l13116
TB113117
Teil3118
78113119
TB113120
TB8113121
18113122
TB113123
TB113124
TB113125
TBil3l26
TBL1Z3127
18113128
TB113129
TB113130
TB113131
TBl13132
TB113133
TBl13134
TB113135
T8l13136
Tell3l37y
T8113138
T8113139
T8113140
TB113141
Fell3lea2
TB1l3143
TB113144
8113145
TB113146



g e e RFRSURLE W

310

315

320

350
400
405
%10

415

420
430
435
440
445
446

450

455

460

462

J=J+1
IF(NZER(RA{ J) ,CUMMAY)
L=J+1

M=L+3

CALL PACK (L M,WO,RA)
DO 350 I=1l.4
IF(NZERLWD,0F(I)}) GO
K=]

J=M

J=Jtl
IF(NZERIRA(J}SLASH))
M=J+1

J=J+1
IFINZERIRA(J),COMMAY)
L=J-1

CALL PACK (M,L,WO,RA]}
CALL RITE31

WRITE {31,3) WO

CALL READ31

READ (31,71 IN

G0 7O 310

T0O 350

GO TO 315

G0 TO 320

60 TO (400,430,500,600):+K

CONTINUE
GO TO 100

IF(NFREQ+IN-100}410,410,405

CALL WROUT (17,101}
CALL SWTHON (1)
GO TU &70
[C=NFREQ+IN
K=NFREQ
FREQ(ICI=FRECIK)
IC=1C-1

K=K-1
IF(KI420,420,415
I=1

GO TO 445

FF{NFREQ+IN-1001440, 440,435

CALL wWROUT (17,102}
CALL SWFHON [1)

GO TC &70

I=NFREG+1
NFREG=NFREQ+IN

L=J+l

NENES]
IF{NZER(RALJ},COMMA))
IF{J-L}450,450,455
CALL CARGD

J=0

GO TO 445

M=d-1
IFIM-L=51460,460,465
CALL PACK (L,M,w0,RA)
CALL RITE31

WRITE (314+4) WO,BLANK
CALL REALC31

READ {31,6) FREGLI)
I=1+1

IN=IN-1
IF({INILOO+100,445

GO TD 446

92

TB113147
TB113148
THl13149
TB113150
18113151
TBl13152
TB113153
TH1l13i54
8113155
TE113156
TR113157
TB113158
TB113159
TB113160
TA113161
TB113162
TBL13163
TBll3i64
TB113165
TB1l13l66
T81l13167
TH113168
TBll31i69
TB113170
78113171
TB113172
TEl13173
TBL13174
TBLIL2L17S
18113176
TBL1Y3177
78113178
TB113179
TH113180
T8ll13181
TH113182
TB113183
T81l13184
TR11318%
TBil13186
TR113187
Ts113188
TB113189
T8113190
TBL13191
THll3192
TALL3193
1B113194%
TA113195
fBl113196
TBL131i97
TBL13198
TBL13199
TB113200
TB113201%
18113202
TB113203
TB113204
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465

470

500

505

510

511

515

520
522

524

525

530

535

537

540

550

552

Mi=L+5

M2=M1+1

CALL PACK {LyMLl,WD+RA)

CALL PACK (M2,M,W00,RA}

CAaLL RITE31

WRITE (31,4) WC,W0DO0

GO T0 462

CALL CTaARD

IF{ZCROLRAILYLSTAR))Y GO T 101
GO TO 4706

[5C=1
IF{NFREQ+IN-1001510,510,505
CALL WROUT (17,103)

CALL SwTHON (1)

GO TO 470

J=J+1

IF{NZER{RA(J),COMMA)}GD TO 515
CALL CaRD

J=0

GO TG 510

IF{NZERIRA{J),SLASHI Y GD TOQ 520
CALL wkOUT (18,104}

CALL SwTHON (11}

GO TG 470

L=J

J=J+1

IFINZER(RATJ},SLASH) Y GD TO 522
M= j

JzJ+l

IFINZERLHA{J ), COMMA) ) GO TO 524
IF{J-M=-1)525,525,530

CALL WROUT {18,105}

CALL SWTHDM {1}

GO TQ 470

N=J-1

Ml=M-1

CALL PACK (L M1,WO4RA)

M=M+1

IF{N-M-5)535,535,540

CALL PACK (MyNywUO.RA)}

CALL RITE31

WRITE (31,5) WO,wWCl0O,y BLANK

CALL READ31
READ (31,8}
GO TD 850
Ml=M+5
M2=M1+1
CALL PACK (MyM1,w0M,RA)
CALL PACK (M2y,NyWlyRA)
CALL RITE3L

WRITE (31,5) WOsWOOehl
GO TO 537

IM=1S5+I5C

K=NFREG

Kl=K+1

FREGI(K1)=FREwlK)

K=K~-1
IF(K-1M)555,5582,552

IS+FR

93

APPENDIX 1

PAGE

31

THI13205
TBL13206
TBll3207
TB113208
TE113209
TRL113210
TA113211
¥Bll3212
TB113213
TBL13214
TBil3zls
78113216
TBl13217
T8ll3218
18113219
T8113220
TBll3z2t
T8l13222
TBl13223
TBl13224
TBL113225
TB113226
TB1l3227
Tull3228
iBll3229
TRA113230
T8113231
Te113232
TB113233
T8113234
TRil3235
THL1I3236
TB113237
T8113238
TB113239
TB113240
TB1l13241
TBl113242
TB113243
TR113244
18113245
T8ll3246
T8113247
TB113248
T8113249
TB113250
TH113251
TB113252
¥B113253
TB1ll3254
TH113255
78113256
TB113257
TBll3258
TR113259
TB11326C
TBl13261
TBli3262



555

C600=
600

C601=
601
Ce0Q5+
605

608
Co6i0w
610
Col5»
615

Crmus

ISC=1SC+1
FREQ{IM}=FR

NFREG=NFRE(+1

IN=IN-1

IF{IN)100,100,510

DELETE OPTIQN HAS BEEN DELETED

CALL WROUT (2,106}

CALL SWTHON {1}

GO TG 470

COMPUTE F(N),DELTA £, OR F(1)

IF(NFTP~4)605,610,615

GIVEN F{N}, F{1}, AND N COMPUTE DELTA F {OPTION {3))
XX=NNFRE C-1

DETFR=EXP [ L ALOG(ENDFR)-ALOG {BASFE}) /XX)~1,

NFTP=1

60 TO 305

GIVEN FLN)y Ny AND CELTA F COMPUTE F(1) (OPTION (4)}
X X= NNFRE (=1

BASFE=tXP{ALOG(ENDFR) =XX*ALOGI 1, +DETFR)}

60 TO 608 |

GIVEN F{1), FIN), AND DLLTA F COMPUTE N (OPTION {5})
XX=(ALCGUENDFRY~ALDGIBASFE) )/ (ALNGE 1 +DETFR )}
NNFREQ=XX+1.

CHECK NNFREG FOR PROPER RANGE
TF(NNFREC.5T4100} NNFREG=10C
IF(NNFREG.LT.1) NNFREQ=1

GO TO 608

END

(1 10 100 )

s+ IBFTC TB1l4 M4 ,FULISTyREF,XR6

c

00 M

1o
12

SUBROUTINE FRQC (BASE,DF,NF,N)
FREQUENCY ARRAY GEHERATOR (COMPUTE)

COMMON NFREG,DT,FREG{100),RA(B2)

NN=N

FREGI1)I=BASE

GO TO (1410} NN

DO 2 I=2,.NF

FREQ(!)=FREQII~1)+DF+FREQ{I-1)

NFREQ=NF

RETURN

DO 12 I=Z4NF

FREQ{I}=FREGQLI-1)+DF

GO TQ 3

END

$ORIGIN ByCK2,NOREW
$IBFTC TB215 MI4, FULIST+REFsXRE

c

SUBROUTINE CHCKL
DATA CHECK SYSTEM

COMMON NFREGQ,DT,FREQIL100)RAL82),ISKTCH{10),DAY,DON, YEAR
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TBll3263
TH113264
TBl13265
TB113266
TH113267
TH113268
18113269
TBLll3270
TH113271
TH113272
78113273
TH113z274
TBL13:27%
TR113276
8113277
TR113278
Tgll3279
TH113:280
TH113281
rsilazaz
THll3243
THl13.284
TRH113285
TH113286
TH113287
TBl1l13288
TH113289
TR113290

1B114000D
T8114001
TH114002
TR114003
18114004
TE114005
TB114006
TRL14007
TB114008
18114009
Te114010
T0i1l4011
18114012
Th114013
TR114014

0oo
TB215CG00
TB215001
TB215002
TB215003
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COMMON/MAINC/IDI20},8014,200+5),B8T(14),TPI14),ANS(2,14),5UM(14), TBZ15004

LENORE164) 4 ICHE14) p ALL5 )9 GeKe JabpMy WOy ITST, IS, IST, IN,DUM TH215005
DIMENSION INS(2,14) ' TB215006
EQUIVALENCE (ANS,INS) T8215007
LOGICAL ZEROWNZER,SWITCH TA215008
DATA COMMA;SLASHy TyLPRN,RPRN/LH,y o 1HZ ¢ LHTy LH{, 1H}/ TB215009

1 FORMAT (1HL 25X, 10HDATA CHECK,5X96HTEST I6411HCHANNELS ., TR215010

B14(12,1H,) 51k} 429%,3A3) TB215011

Z FORMAT (20X, THCHANNEL, 20Xy 1 EHMAX IMUM DEFLEGCTION, 20X, TB215012
121HR.M.Se VALUZ OF NUISE) TB215013

3 FORMAT (23X, 12,25X,164TH COUNTS,27X,1PE12.5) TR215014%
IF(SWITCHI1,43)) GO TO 1000 TB215015

K=0 T8215016

1=0 TB215017

J=4 TR215018

0O 100 L=1,14 TBZ215019

100 ICHIL)=D TB215020
105 J=J+1 TH215021
IFINZER{RA{J},COMMAY}) GO TO 105 TB215022

110 Q=skA(J+1) 18215023
115 J=a+1 TB215024
IFINZER{RA[J),SLASH)) GO TO 115 T8215025
IFINZERLL,T)) GO TO 200 TB215026
L=d+l T8215027

120 J=J+1 TB215028
IF(NZERLRA(JY,COMMAY)Y GD TD 120 TR215029
M=J-1 78215030

1=1 TB215031

CALL PACK {LyM,W0,RA} TB215032

CALL RITE3L TR215033
WRITE (31.+4) WO TB215034

(A FORMAT {15a61} TB215035
5 FORMAT (1516) TB215036
CALL READ3) TB215037

READ (31,5) ITST TR215038

125 IF(I+K-2)110,110,300 TB215039
200 L=J+1 TBZ15040
205 J=J+1 TB215041
IFINZER(RALJI,LPRN)) GD TO 205 18215042

M= -1 TH215043

CALL PACK [LoMyail),RA) TB215044

K=2 TB215045

[5=0 TB215046

210 L=J+1 TB215047
215  J=J+1} TR215048
IFLZERULRALJILRPRN)) GO TO 220 TB215049
IF{Z2ERD{RA(JI,COMMAY)Y GG TO 225 T8215050

GO TU 215 T8215051

220 15=1 TB215052
225 M=J-1 18215053
CALL PACK (LsMyA{K),RA) TB215054
K=K+1 T8215055
IF{181210,210,230 TR215056

230 CALL RITE31 TB215057
WRITE (31,4) A TB215058

CALL REALC31} TB215059

READ {31,5) IN,(ICH(L),L=1lyIN) TB215060

GO To 125 TB215061
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300
305

310
315

320
400
405
410

415
420

425

%30

%35

440
445
450
455

460
465

470
475
480

485
490

495

500

505

CALL SWTHON {29}

REWIND 2

READ (2} 1ID
IF{IDC(L)Y-ITST)310,400,310
IF(ID(L)+INI2)3320,315,320
CALL WROUT {15,107)
RETURN

READ (2) DuM

GO TU 345

I=1

IST=10

CALL BUFG (1)
IF(IST-5}415,415,410
I=[+1

IF{I-5)405,405,415

0O 420 L=1,14

SUM{L)=0.

DO 425 K=1,IN

L=ICHIK)
FNOR(L)Y=BIlL,141}
CONTINUE

DO 430 I[=1,2

DO 430 J=1,200

00 430 K=1,IN

L=ICH{R)
SUM{LY=SUMIL)+(BlLyJs T}=FNOR(L) ) %2
CONTENUE

DO 435 L=1l,14
SUMIL}Y=SUMIL)/400.

CALL BUFG (1)

CALY BUFG (2)

1=3

M=3

DO 440 L=1,14%
TRIL)=B{L,y1,1}
BT(L)=TPIL)

J=l

K=l

L=ICRE{K}
[FITP{LY-BlLsJs1})148B5,480,%60
IF{J-2)1465,480,465

N=J=1
R=(B{L,d4yI)-B(L N, 1))/DT
IFIR)I480,480,470
IF{R-15000.)475,430,480
TPIL)=BlLyJy 1)

K=K+1
IFIK=IN)455,455,495
IFIBTILY-R{L,Js1})480,480,490
BTIL)=B(LyJdy1)

GO TO 480

J=J+1
IF(J-2001450,45C0,500
I=1+1

IF(1.GTa5) I=1
IF(I-IS8T)I505,600,5056
CALL BUFG (M)

M=1
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TB215077
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TR215079
T8215080
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215082
T82150383
18215084
82150485
TR215086
T8215087
TR215088
TB21508%9
TA215090
TH215091
TB215092
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TA215094
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18215104
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TH215106
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GO TO 445 TB215120

600 DO 605 L=1,14 TB2i5121
ANS(LL)Y=TP{L)-HTLL) TB215122

ANS (24 L)=SUM(L) 18215123
INS(L4LY=ANS(L,L} TB215124

605 CONTIHNUE TH215125
WRITE (lU,1} ITST,ICH,DAY,DON,YEAR Te215126

WRITL (10,2) TB215127

DO 610 L=1,1IN TB215128
K=ICH(L} TR215129

WRITE (10,30 KsINSILeKIANSIZ2,4K) TH215130

610 CONTINUE TB2Z15131
1000 RETURN Te215132
END TB215133
HIBFTC TB216 M4, FULIST+REF, XR6 TB216000
SUBRNDUTINE BUFG {1) 8216001

C DaTe CHECK INPUT ROUTINE 18216002
COMMON NFREQ,OT,FREZG(L00)4RALE2), ISWTCH{L10),0AY,D0N, YEAR TB216003
COMMON/MAINC/IN{20)4B114,420045),BT{14)},TP{14)ANS(2,14),SUM(14), TB216004
TFNOREL14) 2 ICHELA) s ATLI5 ) »QaKy Jo oMy WO ITST, 15, 18T, IN,OUM TB216005
DIMENSION BEA2900+5) s IR{ 14y 200, 5) TH216006
EQUIVALENCE (R,BB,18) Tu216007
IF(IST=-5)200, 200,100 78216008

100 READ (2} (BBINsI)}s4N=1,2800) 8216009
IF{ID02))105,110,105 Tu2l6010

105 [57=I TB2lé0D11
GO TC 115 T8216012

110 READ (2} 1u TB216013
115 TFUIC(23)1200,120,200 TB216014
120 DO 125 N=1l,14 TR216015
DO 125 NnN=1,200 ra216Glé
BUINyNNy T )=TB{NyiN, I} TB216017

125 CONTINUE Te216018
200 RETURN TB216019
END TB216020
$0RIGIN N,Ck2,NOREW 000
$IBFTC TR317Y MIGy FLULIST»REFXRE TB317000
SUBROUTINE EUCIT TB317001

C DATA ECIT CONTROL ROUTINE TR317002
LOGICAL SWITCH TH317003
LOGICAL ZERQO,NZER TB317004
COMMON NFREQ, DT, FREQIL100),RA(82),ISWTCH(10),DAY,DON, YEAR TH317005
COMMCON /MAINC/IH8L6000,2),18UEL2800) TB317006
COMMUN/ZEDITC/ ITYPEBs [SATyNs Jy ITCSyNT,,NIPTS, [SHS,IDB{20) T8317007
COMMON/NCOTC/ANCOT  NC1OT T3317008
DIMENSION FIBI6000,2),FIBUE(2800),FISUCLI4),1IS5U(14) 78317009
EQUIVALENCL{ IR FIBY, (IRUEFIBUE}y{ ISAT,SAT), (FISU,15U) TB3lrvolo

DATA STARWCH, IU,TRACE, SLASH,TYPE,COMMA,LPRNRPRN/1t*,1HC,1HI5HTRATR3L1T7011
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1CEs1H/ 41Ty 1Ey ¢ LH{ 4 1H)}/ TB317012
DATAINPT oST o UTs NOT/SHINPUT, 1HS, LHU, 1HN/,FTE,BTE/LHF, 1HB/ ,BLANK/LH TB317013

RO S e e i

s indend

1/,PAUS/SHPAUSE/ 18317C14 :
1 FORMAT (80A1) TB317015 H
2 FORMAT {1H ,804l) 18317016 £
3 FORMAT (A6} TB317017 .
4 FORMAT (16} THR317018 X
5 FORMAT (19) TB317019 1
6 FORMAT (E12.0) 18317020 ;
7 FORMAT (2A5) 18317021 ¢
REWIND 2 TA317022 :
CALL KLDSE (1.1} TB317023 ;
CALL SWTHOF (3) 18317024 ;-
CALL IPDC (I€OTO) 78317025 {
GO TO (120,1C5,100), IGOTO TR317026 i
100 CALL CARD 8317027 4
105 [F(NZERLRA{1},STAR)) 6O TO 110 TB317028 :
CALL PACK [246,W0,RA) T8317029 §
IF(ZEROLWO, TRACE))GO TO 120 78317030 .
110 00 112 L=1,19 8317031 3
112 1DB(t)=0 TB317032 ;
CALL SWTHON (29) 18317033 ‘
WRITE (2)}IDB TB317034 :
ENC FILE 2 TB317035 ¢
REWIND 2 78317036 ¢
RETURN 18317037 :
120 K=6 TR317038 .
[SKkIP=0 TH317039 i
IFC=3 TB317040 :
DO 122 L=6,19 TB317041 i
122 ICB(L)=0 T8317042 :
125 K=K+l TR317043 .
126 IF{NZER{RA(K},CUMMA)) GO TO 125 78317044 :
K=K+1 TB3L7045 H
IF(ZEROLRA[KY,TYPEIIGO TO 140 TH317046 £
IF(ZERULRA{K),CH)) GO TO 160 TH317047 -
IF{7EROIRA(K),ID)) GO TO 130 TB317C48 :
[F{ZERCIRAIK},5T)} GU TO 190 TR317049 5
CALL WROUT (22,108} 18317050 v
CALL SWTHON (3) TB317051 ke
Go TO 100 TH317052 ¥
130 K=K+l TH317053 g
IFINZER(RAIKI,SLASH}) GO TO 130 T3317054 £
L=K+1 TB317055 :
135 K=K+l TH317056 i
IF(NZERURA(K),COMMAY) GO TO 135 TB317057 :
M=k=-1 TH31T7058 g
CALL PACK (LsMsW0O,RAD TR317059 i
CALL RITE3L TR317060 :
WRITE (31,3)40 T8317061 L
CALL READ3L TR317062 i
READ (31,4)1CB{1) 18317063 |
GO YO 150 TB317064 i
140 K=K+l TB317065 P
IFINZERIRA{K),SLASH)) GO TO 140 TB317066 P
K=K+1 TB317067 :
IF{ZEROIRALK),I0)) GO TD 145 8317068 ¢

IDR(&)=2 8317069
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145
150
155
160

162

165
170

175
180

190

195

200
202

205

201
401

500

GO TG 150

iDB(41=1

IFC=1FC-1

IFUIFCI20L0,200,126

K=K+1

IF{NJERIRA{K)LPRNY) GIJ TU 160
M=K-1

L=M

L=L-1

IF{NZERIRA{L)+SLASH) )Y GO TO 162
L=i+1

CALL PACK (L M,WC,RA)

CALL RITER]

WRITE (31,310

CALL READ3L

READ (31,4)ICB(5)

L=K+1

K=K+1

IF(ZERUIRAIK),COMMAYY GO TO 175
IF{NZERL(RA(K]},,RPRN})Y GO TQ 170
1S=0

GO TH 180

I15=1

MzK-=1

CALL PACK (L,Myw0DsRA)

CALL RITE3L

WRITZ (31,310

CALL RLAD31

READ (31440 IN

IN=IN+5

IDB(EN)=1

IF(IS)I150,150,165

K=K+1

TF{NZER(RA(K)S5LASH)) GO TO 190
L=K+]

K=K+1 .
IF(NZER{RA(K)yCOMMA))Y GO TO 1935
M=K-~1

CALL PACK L MyWwO,sRAD

CALL RITE31

WRITE {31,3) WO

CALL RcAL31

READ (31,4} 1SKIP

GO TD 155

TF{ZERGIRA{K),COMMAY) GO TD 205
KzK+1

IFINZER{RAIK]COMMA) )} GO TO 202
IF(ZERUIRAIK+1],5T)) GN TO 190
TF{SWITCH(1,3)) GO TO 100
1G0TO0=1SKIP

IFLITCS.NE.O) 0 TO 5040
[F{ITYPES)401,201,401

CALL ELITII {IcCuTn)

GO TO (105,1000,1607T0

CALL EDITFE [(E6GOTO)

GD TD (105,1C0) 16010

CALL CRDINP

GD TO 105
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TG317072
TB317073
8317074
TB317075
TB317076
TB317077
TB317078
8317079
18317080
TH317081
TB31T082
TB317083
TB317084
TB317085
T8317086
18317087
18317088
TB317089
T8317090
TB317091
TH317092
TB317093
TB317094
18317095
TE317096
Te317097
78317098
T831709%
T8317100
T8317101
TB317102
T8317103
TH317104
TB317105
TB317106
1B317107
TR317108
TH317109
Te317110
TB317111
18317112
TR317113
18317114
18317115
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TR317117
TB317118
TB317119
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TR317121
TH317122
T8317123
TB317124
TB317125
TB317126
8317127
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10

15

30

45

46
47

48

49
50

53
55

58

59

60

63

END

M34 /2, XRE4LIST

SUBROUTINE INPUT {(NyNTyNC,.X )
DATA EDIT TAPE INPUT ROUTINE

LOGICAL SWITCH

COMMON NFREQsDTFREQILO0},RAI82), ISWTCHI10)Y,DAY,DON, YEAR

COMMON /MAINC/IB(6000,2),1BUE(2800)}

DIMENSION FMTIN(LZ2)

FORMAT (16}

FORMAY [ Z27H THE BINARY RECORD SIZE IS 1é6)

FORMAT {12a86)

FORMAT (24H THE BCD CATA FORMAT IS 12A6)

DATA IST/03t7r7171eiit/

NTT=NT

IF(KI30,10,30

ICOUNT=0

NCC=NC

ITIN=1

READ [541}1RRC

REWIND 3

CALL SwTHON (30)

1Q=6000G/18BRC

WRITE (&,4,2)IBRC

IF{ITINGEGQ.Z) GO TO 100

IF{K=1) 45,6C+50

DO 49 J=1,1IQ

15={J=1)+IRRC+1

1E=J+IBRC

GO TO (48,46),ITIN

DD 47 I=ES,I1c

[B{L,1)=158T

GO TO &9

READ (3) (Id(I,1),1=1IS,1E)

ICOUNT=1{COUNT+1

IF(ICOUNT.GENCC) ITIN=Z

CONTINUE

DO 59 J=1,1Q

IS={J=-11%IBRC+1

IE=J#IBRC

GO TO (56453 ),ITIN

DO €5 I=1IS,IE

{B{142}=I5T

GO TO 59

READ (3) (IR{1,2),1=15,1¢}

ICOUNT=ICOUNT+]1

IF(ICOUNTGENCC) ITIN=2

CONTINUE

GO TN 95

D0 69 J=1,1Q

I5=(J=1)#IBRC+1

IE=J#[BRC

GO TOD {68,6314ITIN

DO 65 [=1S8,I1¢

100

TR3l17i2a

76318000
TH318001
Te3ls002
TB318003
1B318004
3318005
Te3alacoe
TH318007
TB318008
18318009
THR318010
TR318011
TB318012
TB318013
8318014
18318015
TB3180L6
TH318017
Te3ls018
TH318019
I8#318020
183318021
18318022
TB318023
3318024
TH318025
18315026
TB318027
TH3lgozse
TE318029
TRA318030
TB318031
T8318032
T315033
18318634
TB318035
TB31B036
TR318037
TR31E038
T8318039
8318040
15318041
TB831B047
TR3183G43
TB313044%
TE316045
TB31BO46
TB318047
TB318048
TB318049
T8318050
TH3lagsl

T R

R




65 I8(1,1})=151 TB318052
GO TC 69 TB8318053

68 READ (3) {IB(I,1)e1=1IS4}E) TB318054
ICOUNT=TICOUNT+1 TB318055
IFIICOUNT GELNCC)Y ITIN=2 TB318056

69 CONTINUE TB318057
95 RETURN TB318058
100 ISWTCH{3)=10 ¥B318059
RETURN T8318060

END TB318061
$ORIGIN C,CkZ2,NOREW oo
$IBFTC TC119 M34 4 FULISTyREFXR6 TC119000
SUBRGUTINE IFDC (IGOTO) T£119001

c DECCDE #INPUT CONTROL CARD TC119002
LOGICAL SWITCH TC119003
LOGLICAL ZEROPNZER TC119G04
COMMON NFREQDT,FREGI100),RA[82),ISWTCH{10),0AY,DON,YEAR TC119005
COMMCN fMAINC/IB(6000,20, IBUEL 2800 TC119006
COMMON/EDITC/ITYPBB, ISATy Ny Jy ITCS,NT,NOPTS, [SHS,1DB120) TC119007
COMMON/NCOTC/NCOT,NC2OT TC119008
DIMENSION FIB[6000,2},FIBUE(2800}, FISUL14},I5U(l4) TC119009
EQUIVALENCE{IR,FIB), (IRUE,FIBUE) [ ISAT,SAT),{(FISU,I5U) TC113010

DATA STAR,CHp I[N, TRACE SLASH TYPELOMMA L PRN,RPRN/L1H#,1HC,1H],5HTRATC119011
1CEs1H/ +1HTy 1Hs ¢ IH( 4 1H)/ TC119012
DATAINPT ST, UT NOT/5HINPUT, LHSy LHU, 1N/ FTE,BTE/LHF,lHB/,BLANK/1H TC119013

1/ ¢PAUS/SHPAUSE/ TC119014
DATA NCTE/LIHC/ TCi19015

1 FORMAT (80A1) TC119016
2 FORMAT (14 ,6041) ¥C119017
3 FORMAT (A6} TCi19018
4 FORMAT LI6]) TC119019
5 FORMAT (19} TC119020
b FORMAT (E12.0) TC119021
T FORMAT (ZA61) TC119022
NCOT=14 TC119023

NT=3 TC119024

9 CALL CARD TC119025
10 CALL PACK [2+6,WDRA) TC119026
IF{ZERO{ WO, INPT)}GO TO 11 TC119027

CALL WROLUT (25,109) TC119028

CALL SWTHON (3} TCl19029
IF{ZERDOLWO, TRACE)}GD TO 110 TC119030
IF(NZERIRALL),STAR)IGD TO 9 7C119031
1G0OTG=1 TC119032

100 RETURN TC119033
11 J=6 TC119034
K=4 TC119035

12 J=d+l TC119036
IFINZERIRACJ),CUMMA)IGO TO 12 TC119037

15 Q=RA(J+1) TC119038
16 J=Jd+l TC119039
IFINZERIRALJ),SLASHI)IGD TO 16 TC119040
IF{ZERU{W,TYPEY)Y GO TO 20 TC119041

101
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e B a7

20

25

26

27

28

29

30
31

32
33
34

35

36

37
38

40
41

IFUZEROLG,ST)) GO TO 30
TF{ZEROIQyNOT)}} GO TO 40
IF(ZERCGIG,NCTE}} GO TO 120
CALL WRDUT (22,110)

CALL SWTHON (3)

Go 70 9

J=J+l

IF(ZERO(RA{J)IZBTE)) GO TO 25
IF{ZEROLRALJILFTE}}Y GO TO 27
IF(NZERLRA{J},ID)) GO TO 26
ITCS=-1

ITYPBB=0

IDBLZ0)=0

GO TO 94

J=d+l

IF(NZER{RA(J),ILIIGOD TO 28
[TCS=0

ITYPBE=0

ipr{zo)=0

-0 1O 29

ITCS=1

ITYPBHE=1

108(20)=1

GO TD 94

ITC5=0

ITYPRER=1

IpB(z0)=1
IFLZERUOCRA( G}, COMMAY) GO TO 60
J=J+l

GO TO 29

L1=J+1

JEd+]

IFINZERIRATJ),,COMMA)Y GO TO 31
L2=J-1

IF{LY-L2133,33,32

ISAT=0

GO TC 60
IF(LZ2-1L1-6)34,35,35

CALL PACK (L1,L2,W0,sRA}
WOO=BLANK

GO TO 36

Ml=L1+5

M2=M1+1

CALL PACK [L1,Mi,w0,RA)
CALL PACK (M2,L2,wC0,RA)
CALL RITg31

WRITE (31,7)w0,w00

CALL READ31

IF(ITYPBE)3T 38,37

READ {31,6154T

GO 1060

READN (31,51 1SAT

GO TO 60

L1=J+}

J=d+1

IF(NZER{RA(J),CUMMA)) GO TO 41
L2=4d-1

CALL PACKIL1,L2,WO,RA}
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TCl19042
TC119043
TC119044
TC119045
TC119046
TC119047
TC119048
T€119049
1€119050
T€119051
TC119052
TC1190%2
TC119054
TC119055
TC119056
TC119057
TCll9058
TC11905%9
TC1l19060
TC119061
TC119062
TC119063
TL119064
TC119065
TCL19066
TC119067
TCl19068
TC119069
TC119070
TC119071
TL119072
TC119073
TC119GT4
TC119079
TC1l190476
1C119077
rcil907s
TL119079
TC119080
TC119081
TC1l19082
TC119083
TC119084
TC119085%
TC119086
TC119087
TC119088
TCL19089
TC119090
TC119091
TC1l19092
1C119093
TC11909¢4
TC119095
TC119096
1C1190697
TC119098
TC119099
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60

&5

&b
70
92

93
34

110

120

125

CALL RITE3L

WRITE (3143) WO

CALL REAU31

READ (31,4)NCPTS

GO TQ 60

K=i-1

[FIK)IES,65,15
IF(SwWITCHILl,»3)) GO TO 9
CALL INPUT (ITCS,NT,NOPTS,0)
IF(ETYPBBIFO,66,90

CALL SHFICK {IB{1,1)sI5HS)
IF[ISHS)70,90,70

CALL {SHFT (18,I5AT}
IFLISWTCHIZ2)-6)93,92,93
[SWTCH([3)=0

GO YO 94

REWIND 2

N=1

J=1

1GOTO=3

GO TG 10U

IGOTO=2

GO TO 100

J=J+1
TF(ZERUIRA{J},CUMMA)) GO TD 60
L1=J

NENLD!
IFINZERILRA(J),COMMAY) GO TO 125
L2=J~1

CALE PACK [L1yL2,w04RA}
CALL KRITL3l

WRITE {31.3) w0

CALL RLAD31

READ (31.4) ANCOOT

GO TO &0

END

$0RIGIN CyCK2,NOREW
$IBFTC TC220 M94, FULIST,REFsXRE

C

U & W R e

SURROUTINE CRDINP

CARC EDLIT CONTROL ROUTINE
COMMON NFREQ DT FREQI100)4RA{B2),ISWTCH(10),DAY,DON,YEAR

COMMON/MAINC/C{12000),8(2800)

COMMON/EDITC/TITYPBB,y ISAT NRSSsJ, ITCSNT4NOPTS,ISHS,IDB(20}

COMMON/CICA/ FMTIN{13 ), IMULT JNWPC
LOGICAL ZEROGZNZER,SWITCH

DATA DyFyLPRAJRPRN,BLANK, COMMA, SLASHyN¢¥Y/1HDs 1HF 418 41H), 1H
11He s 1H/y LHN, 1HY/ 4y FOR/6HI101 S/

FORMAT (14A6)
FORMAT (14161
FORMAT (80Al1}
FORMAT (L1X%,8CAl)

FORMAT (5X,6FLTEST [&6,15H COMPLETED FDOR 12,9H CHANNELS)

IF(SwITCH(L,26)) GG TO 100
103

TC119100
fCll9liol
TCi1l9102
TC119103
TC119104
TC119105
TC119106
TC119107
T€119108
TC119109
TC119110C
TC119111
TC119112
7C1l19113
TC119114
TC119115
TC119116
TC119117
TC1l19118
TC119119
TC119120
TC119121
TC1l19122
TC119123
7€119124
TC119125
TC119126
TC119127
TCil9128
TC119129
TC119130
TC119131
TC119132
TC119133
TC119134
TC119135

000
TC220000
1C220001
TC220002
TC220003
TC220004
TC220005
TC220006
TC220007
TC220008
TC220009
TC220010
TC220011
TC220012
TC220013
TC220014
TC220015



100

200
205

210

215

220
225

300

305

310

315
320

325

CALL SWTHON (24}

IMULT=]

NWPC=10

FMTINIL)Y=FCR

READ (Se3) (RAIK).:K=1,30)
WRITE {(6,4) {(RA(K),K=1,80"
WRITE (10+4) (RAIK),K=1,80)
CALL RITE3L

WRITE (31,3) (RAIK)yK=1,80)
CALL SQUEEZ
IF{2EROLRALZ2),D}) GO TO 200
IF{ZEROQLRAL{2)},F)) GO TO 300
CALL XIN (CyNCyniW}

WRITE {1G,5) ICB(L),IDB(S)
RETURN

J=2

J=J+l

FFINZER{RA( I, COMMAY) GO Tx 205
Q=RA(J+1)

IF{NZERCG,COFMALY) GO TO 215
NC=TIDBI(5)

NW=12000/NC

GO TG 100

Jd=J+1

IF{NZER{RALJ),SLASH}) GD TO 215
J=J+l

IF(ZERO(Q,N))Y GO TO 220
ITMULT=1

IF{NZERIRACII, YY) TMULT=0
GO T 205

L=J

J=J+l

IFINZER{RA(JI,COMMAY ) GO TQ 225
M=J-1

CALL PACK (L,MewO,RA}

CALL RITE31

WRITE (31.:1) WO

CALL READ3]

READ (31,2) NWPC

GO TO 210

CALL REAC31

READ (31,43) [RA(K).K=1,80)
J=2

J=J+1

IF{NZER{RA{JISLPRN})} GO TO 305
L=J

J=§1

JrJ=1

TFINZERIRACJIHRPRN)) GO TO 310
M=J

Il=L-1

00 315 I=L,J

K=[-11

RA{K)=RA(I}

CONTINUE

K=K+1

IF(K-80)325,325,330
RA(K) =RL ANK
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TC220016
TC220017
1£220018
TC220019
TCz220020
TC220021
Tc220022
TC220023
1220024
TCz220025
T£L220026
TC220027
1C220028
TC220029
TC220030
TC220031
1C220032
10220033
TC220034
TC220035
TC2200386
1220037
1C220038
TC220039
TL220040
T€220041
10220042
TC220043
TC220044
T1C220045
TC220046
IC220047
TC220048
TC220049
TC220050
TL220051
TC220052
TL220053
TC220054
TL220055%
TC220056
TC220057
TC220058
TC220059
TC220060
TC220061
TC220062
TC220063
TC220C64
TC220065
TC2200686
TC220067
10220068
TC220069
TC220070
1220071
1C220072
TC220073
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$IBFTC 7C221

C

330

LG TR VE RN N

100

105

108
110
115

120
125

130

135

200
205
210

GO TG 320

CALL RITc3:

WRITE (31,2} (RA{K]},K=1,80)
CALL READ31

READ {31,+1) FMTIN

GO Tu 100

END

MI4 G FULIST4REFyXRE
SUBRGUTINE XIN (BsNCyNw)
CARD EDIT COMPUTATION ROUTIENE

COMMON NFREGQ.DT,FREQILI00),RA(82), ISWTCH{L10},DAY,D0N, YEAR
COMMUN/MATNC/C(12000),08(14,200)
COMMON/ELITC/7DURPLB) IDB(2O)
COMMUN/CICA/FMTIN{L3), IMULT yNWPC
DIMFENSION BIMNC,NW),ICHI14)
LOGICAL ZERDsNZERWSWITCH

DATA CCyT,COMMA,SLASH,STAR/ 1HCy 1HT 3 1H, 4 1H/ 4 LH=/
FORMAT (1l4Ab)

FORMAT (1416}

FORMAT (b0OAL)

FORMAT (L1X:ECALl)

FORMAT (1X,31H#uxxe NO. OF POINTS ON CHANNEL 12,
1271 EXECEEDS AVAILABLE STORAGE)
00 100 X=1,14

ICHIK)=0

IDB{3)=200

IDB(21=0

1FW=0

Ilw=1

1Q=0

IBC=0

IFLZERGLRAL2),LC)) GO TO 200
IF(NZERIHA(2Z2),T)) GO TO 300
IF(SwITCHIL,3)) GO TO 1000
IF{IFW-T1IW=-2001110,130,130
IFIIFW)IL15,115,120

CALL SWTHON {3)

GO 1O 1000
IF{IDBI2))1000,125,1000

IDHEZ2)=1

IDB(3)=[FwW-11W+1

PO 135 K=1,200

KK=1IwWtK-1

DO 135 L=1l4yNC

OBIL,K)=B{L,KK)

CALL SWTHOM (29}

WRITE (2) IDg

WRITE (2} Ou

IIW=EIw+200

GO TO 104

IF(TMULT 260,205,260

J=2

J=J+1
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TC220074
TC220075
TC220076
TC220077
TC220078
TC220079
TC220080

TL221000
TC221001
TC221002
TC221003
TL221004
TC221005
TC221 0086
1C221007
TC221008
TC221009
TC221010
TC22101t1
7Cz221012
TC221013
¥C221014
TC221015
TC221016
rczza2io17
TC221018
¥czz1o019
T€221020
¥€221021
TC221022
TC221023
TC221024
TC221025
TC221026
TC221027
TC221028
1C221029
1C221030
TC221031
TCcz2z21032
1C221033
TC221034
TC221035
TC221036
TC221037
TC221038
TC221039
TC221040
TC221041
TC221042
TC221043
TC221044
TC221045



215

220

225
230
235

240

245

250

255

260

300
305

310

400
405
410
415

IF{NZERL{RA(JISLASHI) GO TO 210
L=J+]

J=g+l

IF(NZER[RA{ J},COMMA)) GO TO 215
M=J-1

CALL PACK {L.M,W0,RA)

CALL RITE3]

WRITE (31,1) WO

CALL REAC31

READ (31,2) IC
IF(ICHIIC)Y)225,220,225
ICH{IC)=1

IfFw=14G

GO TO 260

[F{SWITCH(1,3)) GO TC 490
TF(IFN-TIW-2Q00)245,235,235
00 240 K=1,200

KK=TIW+K-1

b0 240 L=1,NC
OB(L+KI=BI{LsKK)

CALL SWYHDN 29)

WRITE [(2) IDB

WRITE (2) OB

1IWw=1[W+200

GO 1O 230

DO 250 K=1IW,IFwW

KK=K-TIW+l

DO 250 L=1,NC
BIL,KK)=(L,K)

IFW=KK

1Q=KK

IIw=1

DO 255 K=1,14

ICHIK)=0

ICH{IC)=1

READ (543) (RA(K)sK=1,80)
CALL RITE3L

WRITE (31,3) (RA(K},K=1,80)
CALL SQUEEZ
IFINZERCRA[L},STAR)) GO TO 300
WRITE (64+4) [RA(K),K=1,80)
WRITE (10,4) (RA{K),K=1,80}
GG TO 105

FFUIMULT 1A00,305,400
K=zIlFW+1

L=IFW+NWPC

CALL READ3L

READ (31 ,FMTIN) {(BIIC NIsN=KyL)
IFW=L

IF{TFW-NW)260,4,260,310

CALL SWTHON (3}

{FW=_

WRITE {&,5) IC

GO TO 260
IFINC-NWPCI500,500,405

K=1

IFTICH{K))415,420,415

K=K+1
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TC221046
TC221047
TC221048
TC221049
TC221050
TL221051
TC221052
TC221053
TC221054
TC221055
fC221056
TC221057
TC22105¢8
TC221059
TC221060
TC221061
1C221062
TC221063
TC221064
TC221065
TC221066
TC221067
TC221068
TC221069
TC221070
TC221071
Tcz2210712
TC221073
TC221074
TC221075
TC221076
TC221077
TL221078
TC221079
7€221080
TC221081
TC221082
TC221083
TC221084
TC221085
TC221086
TC221087
Tczz2losa
TC221089
TC221090
TC221091
TC221092
TL221093
TC221094
T£221095
T1C221096
TC2210497
TL221098
TC221099
TC221100
TC221101
Tcz2z21102
TC221103
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420

425
430
435
440

445
450

45%
460
465

470

475

480

490

500

505
510

515

520

525

GO TC 410

L=K+NWPC-1

IF(L.GT.NC) L=NC
IFIK=1)430,425,430

IFW=TFW+1l

TF{TFW=NW)430,430,455

CALL READ31

READ (31,FMTIN) (Bl{Jds IFW)sJd=K,L}
IF{L-NC)435, 445,445

D0 440 J=K,L

iCH{JI=1

GO TO 260

DO 450 J=1,14

ICHE LY =0

GO TO 260

IFISWITCH{1,3}) GO TO 490
IF(IFW-TIW-2001475,465,465
DO 470 K=1,200

KE=TIW+K-1

DO 470 L=1,NC
DB(L+K)=B(L,KK)
CALL SWTHON (293)
WRITE (2) 1D&E
WRITE (2) OB
Ilw=IIw+200

GO T 46C

DO 480 K=1IW,1FW
KK=K-TTIW+l

00 480 L=1,NC
BILsKK)=B{L K}
TIwWw=1

[FW=KK+1

1Q=KK

GO TO 430

IFW=0

1Q=0

GO TD 260

K=1

L=N{

N=NWwPC/NC
N=IFwW+N

M=IFw+l
IF{N=-NW1335,535,520
IF(IFW-T1IW=-2001525,510,510
DD 515 K=1,200
KK=K+IIW-1

DO 515 L=1,NC
OB{L K)=t{Ly KK}
CALL SWTHON {22}
WRITE (2) 1DE
WRIT: {2) (OB
IIWw=l1w+200

GO TG 50%
IF(SWITChH{1,3)} GO 70O 490
GO TO 505

DD 530 K=IlIWyIFW
KK=K—-1Inw+l]

DO 530 L=1,4NC
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TC221104
TC221105
TC221106
TC221107
TC221108
1C221109
TC221110
TC221111
1C221112
TC221113
TC221114
TC221115
TC221116
TC221117
TC221118
TC221119
¥C221120
TCZ221121
TC221122
TC221123
TC221124
TC221125%
TC221126
TC221127
1C221128
TC221129
TC221130
1C221131
TC221132
TC221133
TC221134
TC221135
TC22113¢6
TC221137
TC221138
TC221139
TC221140
TC221141
TC221142
TC221143
TC221144
TC221145
TC221146
TC221147
TC221148
TC221149
7221150
TC221151
TC221152
TC221153
TC221154
TC221155
TC221156
TC221157
TL221158
T€221159
TC221160
TC221161



530 B(L,KK)=B(L+K) 16221162 :
[ FW=KK 1C221163 v
[Q=KK TC221164 :
IIW=1 TC221165 y
N=NWPC/NC TC2211i66 0
N=LFW+N TC221167 i
MzIFw+l TC221168 g

535 CALL REAC31 TC221169 5
READ (31 ,FMTINY {1B(JyI1l,d=K,L),I=M,N) TC221170 5
IFw=N TC221171 ¢
GO TO 260 TCZ21172 v

1000 RETURN TC221173 i
END TC221174 &

$ORIGIN CeCK2, NOREW 000

$IBFTC TC322 M34, FULIST,REF, XR6 TC322000
SUBROUTINE ECITII (IGOT0) TC322001

C TAPE EDIT (INTEGER)} COMPUTATION ROUTINE TC322002
LOGICAL SWITCH TC322003
LOGICAL ZERO«NZER TC322004
LOGICAL SATCK TC322005 -
COMMON NFREQ,DTsFREQ{100)+RA(82),ISWTCHI10},DAY,D0N, YEAR TC322006 5
COMMON /MAINC/ZIBLA60OCGO,2}, IBUEL2800) TC322007 :
COMMON/EDITC/ITYPHE, ISAT N, Jy ITCS,NT NOPTS, ESHS,IDB(20) 1C322008
COMMON/NCOTC/NCOT 4 NC10T TC322009
DIMENSION FIB(6000,2)+FIBUE(2800),FISUlL4Y,I5U(14) TC322010
EQUIVALENCEU IR, FIB), { IBUE,FIBUE) { ISAT,SAT}, {FISU,I5U) TG322011
DATA STAR.CHyID, TRACE,SLASH,TYPE,COMMA,LPRN RPRN/LH#*,IHC 4 1HI 4SHTRATC322012
1CE 1H/ g LHT y 1Hyy LHI 1H)/ 1C322013
DATAINPT ,STHUT,NOT/S5HINPUT, 1HS, 1HU, LHN/ 4FTE,BTE/1HF s LHB/,BLANK/1H TC322014
1/ +PAUS/SHPAUSE/ T€322015

1 FORMAT (8041} TC322016

2 FORMAT (1H ,80Al) TC322017

3 FORMAT LAG) TC322018

4 FORMAT (I6) TC322019

5 FORMAT LI9) TC322020

6 FORMAT (E12.0) 322021

7 FORMAT (Z2A6) TC322022
NClOT=10«NCOT TC322023 ,
ISKIP=[GCTO TC322024 3

201 KBL=0 1322025 :

205 IFLIB(J,N)-ISAT 220,210,210 TC322026 3

210  J=JHNCIOT 7C322027 :
IF{J=-6000)1205,205,211 TC322028 ]

211 IFUISWTCHI3))170045215,700 TC3220629 L

215  J=J-6000 TC322030 L
CALL INPUT {ITCS NT,NOPTS,N) 1¢322031 ;
IFIN-1)216,217,216 TC322032 :

216 N=1 TC322033 £
GO TO 205 1322034 v

217 N=2 FC322035 5
G0 TO 205 TC322036

220 IF{SATCK(J,N,ISAT}) GO TO 210 16322037
KDP=J TC322038

108

et e e £ YL e e ol

i

A T S T



225
226
227
230
233
235

237
236

240
241
245
247
248
300

301
302

305
306
307
310
315
320
325
330
331

332

333

340

345

KBL=N

DO 235 [=1,40

J=J+NC10T
IF{J=-60001230,230,225
J=J-60CD

IFIN=1)226,227,226

N=1

GO TG 230

N=2
IF(IB(JyN)=-TSAT¥235,233,233
IF(SATCK{J NGISATY) GO TO 240
CONTINUE
IF{ISKIPIZ237,237,900
IF{IDB{4}-1)236,300,236
N=KRL

J=KDP+NCLOT

MN=10

GO TO 301
IF(ISWTICH{3))700,241,700
[IFIKBL-N}Z2565,210,245
IF{N-13247T,248,247

CALL INPUT [ITCSsNT,NQPTS,1)
GO TO 210

CALL INPUT (ITCSyNT,NOPTS,2)
GO TO 210

N=KRL

J=KDP

MN=8(

0O 302 M=1,NCOT

ISU(M}=0

DO 325 I=1,MN

D0 320L=1,NCOT

M=J+L -1
IF{M=-6000}315,315,305

J=2-1

IF{N-1)306,30T7,306

N=1

GO TO 3F0

N=2

M=J+L-1
IsutL)=1sSu{LI+IBIM;N)
CONTINUE

J=J+NCOT

CONTINUE

J=KDP+NCCT = MN
IF{J-6000)340,340,330
IFLISWTCH(3) 700,331,700
J=J=-6000
IFIKBL=-11332,333,332

KBL=1

CALL INPUT {ITCS+NT,NOPTS5,2)
GO TU 340

KBL=2

CALL INPUT (ITCS,NT,NOPTS,1)
N=K L

DO 345 1=1,NCOT
IBUELTY=(ISULT)/MN)
CONTINUE
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TC322039
TC322040
TC322041
TC322042
TC322043
TC322044
TC322045
TC322048
TC322047
¥C322048
TC322049
TC322050
TC322051
TC322052
TC322053
TC322054%
TC322055
TC322056
TC322057
TC322058
TC322059
TC322060
TC322061
TC322062
TC322063
TC322064
TC322065
TC322066
TC322067
TC322068
TC322069
TC322070
7322071
TC322072
TC322073
¥C32207¢4
TC3220753
TC3220176
TC322077
TC322078
TC322079
TC322080
TC322081
TC322082
TC322083
TC322084%
TC322085
TC322086
TC322087
TC322088
T€322089
TC322090
TC322091
TC322092
TC322093
TC322094
TC322095
TC322096



350

351
354
352
1 353
H 355

358
360
365
370
375
380
385
400

700

710

900

905
910

915
920

925
930

I=15

DO 355 L=1,NCOT
IBUELI)I=IB(J,N)

J=J+l

IF{J-6000)1355,355,351
IF(ISWTEH{3))1700,354,700

J=1

CALL INPUT (ITCSaNT«NOPTSN)
[F(N-1)353,352,353

N=2

GO TO 355

N=1

I=1+1

I=I-NCOT+14

IF(IB{JeN)-I5AT) 360,358,358
IFISATCK{JoN4ISAT)) GO TO 370
IFII-28001350¢350,365

K=1
IDB(31=200
GO TO 3715
K=2
IDB(3)=1/14
1DB{2)=K-1

WRITE (2) IDB
IF{ISHS)380,3B5,380

CALL ARSHFT (18,IBUE,2800)
WRITE (23 IBUE

6D TO {400,4710),K

iI=1

GO TO 350

CALL WROUT (23,111}

CALL SWTHON (3}

CALL CARD

16070=1
IF(ZERCERALL)STAR) )Y IGOTO=0
I1GOT0=IGGTU+1

RETURN

MSKIP==1
MMSKIP=KDP+ISKIP=NCOT
IF{MMSKIP=~6000}910,910,915
KDP=MMSKIP

GO YO 237
MMSKIP=MMSKIP~5000
IF{ISWTCH(3))920,925,920
MSKIP=MSKIP+1
IF({MSKIP)930,930,700

CALL INPUT (ITCSoNT,NOPTS,KBL)
KBL=KBL+1

IF{KBL.GT.2) KBL=1

GO 16 905

END
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TC322097
TC322098
1C322099
TC322100
TC322101
TC322102
TC322103
TC322104
TC322105
1£322106
1322107
TC322108
1322109
TCc3zz21lio0
TC322111
TC322112
TC322113
TC322114
TC322116
TC322116
¥(322117
1322118
TC322119
TC322120
rcsz2zizl
7322122
TC322123
10322124
1C322125
rc3z2z2126
T€322127
TC322128
TC322129
10322130
TC322131
TC322132
rc3zzi3is
TC322134
TC322135
TC322136
1C322137
TC322138
TC322139
TC322140Q
TC322141
TC322142
TC322143
T{322144
TC322145
TC322146
TC322147




$IBFTC TC323

MO4,FULIST,REF+XRé

TC323000

LOGICAL FUNCTION SATCK(J.N, ISAT) TC323001

C CHECK SATURATION ROUTINE TC323002
COMMON NFREQ.DT,FREQUL00},RA(B2),ISWTCH(10),DAY,DON, YEAR TC323003
COMMON /MAINC/IR(4000,2), IBUE(2800) TC323004
COMMON/NCOTC/NCOT 4 NCLOT TC323005

K=0 TC323006

JJa=J TC323007

NN=N TC323008

D0 5 KK=1,10 TC323009
Jd=JdJ+NLCOT TC323010
[F{JJ-6000) 444,41 TC323011

1 JJ=J4=6000 TC323012
IF{NN-1)2,2+3 TC323013

2 NN=2 TC323014
GO TC 4 TC323015

3 NN=1 TC323016
4 IF(I6{J3 NN).GELISAT} K=K+l TC323017
5 CONT INUE TC323018
IF(K,GE.T)SATCK=,TRUE, TC323019

IF{K LT 7ISATCK=LFALSE. TC323020
RETURN TC323021

END TC323022
$ORIGIN CoCK24 NOREW 000
$IBFTC TC424 MO4, FULIST,REFs+XRE TC424000
SUBROUTINE ECITFI (1GOTO) 424001

C TAPE EDIT (FLe POINT) COMPUTATION ROUTINE TC424002
LOGICAL SWITCH TC424003
LOGICAL ZERO4NIcR TC424004
COMMON NFREGs DT (FREQ{LI0C),RA(82), ISWTCH(10},DAY,DON, YEAR 1C424005
COMMON /FMAINC/IB(&6000,2),!BUEL2B00) TC424006
COMMON/ECITC/ITYPBB, ISAT )Ny Jy ITCS,NT,NDPTS, ISHS,IDR{Z20) TC424007
COMMON/NCOTC/NCOT ,NCL1OT TC424008
DIMENSION FIB{6000,2)+FIBUE(2800),FISU{14),I5U(14) TC424009
EQUIVALENCE(IBoFIB)+ (IBUE,FIBUE)Y{ISAT,SAT), (FISU,I5U) TC424010

DATA STAR,CH,IDs TRACE,SLASH TYPE,COMMA,LPRNyRPRN/LH#%,1HC,1HI,5HTRATC424011
1CE,XH/»1HT s LHy s LHE s 1H)/ TC424012
DATAINPT ST UT,NOT/SHINPUT, 1HS, 1HU, 1N/ FTE4+BTE/1HF, 1HB/ ,BLANK/1H T(424013
1/4PAUS/SHPAUSE/ TC424014

1 FORMAT (BOAL) TC424015
2 FORMAT (1H ,80A1) TC424016
3 FORMAT LAG) TC424017
4 FORMAT (16&6) TC424018
5 FORMAT {1I9) TC424019
& FORMAT (£l2.0} TC424020
7 FORMAT (ZA6) TC424021
NCIOT=10+NCOT TC424022
ISKIP=IGLTO TC424023

401 KBL=0 TC424024
405 IFIFIB(J,NI-5ATI420,410,410 TC424025
410 J=J+NC1OT TC424026
IF{J-6000)405,405,411 TC424027

411 IF{LISWTCH(3))TO0,415,700 TC424028

111



415

416
417

420

425
426
427
430
435

437
436

440
441
445
447
448

500

502

505
506
507
510
515
520
525
530
531

532

J=J=6000

CALL INPUT({ITCS NT,NOPTS:N)
TFIN-11416441T4416

N=1

GO TGO 405

N=2

GO YO 405

KDP=J

KBL=N

DO 435 I=1,40

J=J+RC10T
TF(J-60001430,430,425
J=J-6000

IF{N=-1)0826,82T,426

N=1

GO0 TO 430

N=2

IF(FIBLJsN)~SAT 435,440,440
CONTINUE
IF(ISKIP 43T 4,437,900
IFLIDB(4)-1)436,500,436
N=KBL

J=KDP

L=1

GO TO 600
[F{ISWICHI3))T00,441,+700
IF(KBL-N}445,410,445
[FIN-LY44T 448,447

CALL INPUT {ITCSaNT+NOPTS,1)
GO 7O 410

CALL INPUT (ITCSyNT,NOPTS,21
GO 10 410

N=KBL

J=KOP

DO 502 M=1,NCOT
FISU(M)=0,.

DO 525 1=1,80

DO 520 L=1,NCOT

M=J+L-1
IF{M=6000)515,515,505
J=2-1

IFIN-11506,507,506

N=1

GO 1O 510

N=2

M=J+L-1
FISULLI=FISU(L}+FLBIM,N}
CONTINUE

J=J+NCOTY

CONTINUE

J=KDP+B8#NC1OT
IF(J-8000)540,540,530
IF{ISWTCH(3)}700,531,700
J=4-6000
[F(KBL—-1)532,533,532
KBL=1

CALL INPUT (ITCS,NT, NOPTS,2)
GO TO 540

TC424029
TC424030
TC424031
TC424032
10424033
TC424034
TC424035
TC4240G36
TC424037
TC424038
TC424039
TC424040
TC4240641
TC424042
TC424043
TC424044
TCa24045
10424046
TC424 0647
TC424048
TC&24049
TC424050
TC424051
TC424052
TC424053
TC424054
TC42405%5
TC424056
TL424057
TC424058
1C4240%9
TC424060
TC424061
TC426062
TC424063
TC424064
TC424065
TC424066
TC424067
TC424068
TC424069
TC424070
1424071
TC424072
TC424073
10424074
TC424075
TC424076
TC424077
TC424078
10424079
T€4240B0
TC424081
TC424082
1C424083
TC424084
TC424085
1C424086
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533

540

545

550

551
554
552
553
555

560
565
570

575

600
700

710

900

905
910

915
920

925
930

KBL=2

CALL INPUT (ITCS NT,NOPTS+1)
N=KBL

DO 545 [=1,NCQT
FIBUE{I)Y=FISU{11/80.
CONTINUE

1=15

D0 555 L=1,NCOT
FIBUELI)=FIB({J,N)

J=Jd+1

IF{J=-6000)555,4555,551
IF{ISWTCHIZ)1TO0,554, 700

J=1

CALL INPUT (ITCSaNTyNOPTS4N)
[F(N-1)553,552,553

N=2

GO TO 555
N=1

I=1+]
I=T1+414=-NCOT

IF{FIB{JyNI-SAT)560,570,570
[F{I-28001550,550,565

K=1

IDR{3}=200

GD TO 575

K=2

IDB(3)=1/14

IDBLZI=K-1

WRITE (2) Ibpg

WRITE (2) FIBUE

GO 7O (600,710},K

I=1

G0 TC 550

CALL WROUT ({23,112)

CALL SWTHON {3}

CALL CARD

1G0TG=1
IF{ZERD{RALL)},S5TARY) IGOTO=C
IGOTO=16GCTU+1

RETURN

MSKIP=-1
MMSKIP=KUP+ISKIP«NCOT
TF(MMSKIP-60001910,910,915
KOP=MMSKIP

GO TO 437
MMSKIP=MMSKEIP-6000
ITF(ISHTEH{3)1920,925,920
MSKIP=MSKIP+1
IF(MSKIP)930,930,700

CALL INPUT (ITCS,NT+NOPTS,KBL)

KBL=KBL+1
IF(KBRL.GT.Z2} KBL=1
GO TO 905

END
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$ORIGIN
$IBFTC TB425

- O~ N

400

3o
3l

34
35

36

By CKZ24 NOREW
M4 ,FULIST+REF,XRbE

SUBROUTINE [NTG

TRANSFORM GENERATOR SYSTEM

LOGICAL SWITCH

LOGICALZERO, NZER

COMMON NFREQ,DT,FREQ{1D0),RA{82), ISWTCH{10},DAY,DON,YEAR
COMMON /MAINC/F({600,14),18{2800},5UM{100,14,2)+1D{20),100(4),
INDR{15)+TsJs dJsKeL o Ny ARGy SINE,COSINE,
1SSINA(LIOO),SSINB{100),5COSA(1001,S5C058(100},0UMMY(352])
DIMENSION IC (14,200}

DIMENSTIONFIC{14,200),FNOR(L%)

EQUIVALENCEI(FIC,IB1l, (NOR; FNCR)

DIMENSTION ISRT(50,4)

EQUIVALENCE(IB, IC)

FORMAT {B0Al)

FORMAT (1H B8CAl)

FORMAT (A6)

FORMAT L(1I6)

DATA COMMA,SLASHTESTINTE/ 1Hy+ LH/ 4 IHT 2 4HSAMP/

DATA CHK/L1HC!

DATA PAUS/4HPAUS/

DATA ZRTyNOT/L1HZ, 1HN/

DO 400 J=1,50

ISRT{J,y1}=0

ISRT{J,2)=1

1SRT{J,31=1

ISRT{J,4)=1030000

CONTINUE
CALL KLOSE
REWIND 1
REWIND 2
CALL SWTHON (28)

CALL SWTHON {29)

[=0

TF(SWITCRIZ24143)) GO TO 9
CALL SwWTHOF(2)}

GO TO 10

CALL SWTRON (2]}

CALL CARD

CALL PACK (2,5,w0,4RA)
[F{NZER({WO, INTE))IGO TO 90

J=5

J=J+l

IFINZERLRALJ ), COMMAY) GD TO 31
J=d+1l

IF(ZEROLRA(J),COMMA)} GO TO 10
I=1+1

Q=RA( D)

J=J+1

IFINZERGRATJ I, SLASHIYIGEO TO 35
Ll=J+1

J=J+1

IFINZER(RA(J),COMMA)IGO TO 26
LZ2=J-1

CALL PACK (L14L2,w04RA)D

CALL RITE31

WRITE (31.,6) WO

(1+3)
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000
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18425008
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TB425031
TH425032
TB425033
18425034
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TB425036
TR425037
18425038
16425039
TB425040
TR425041
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TB425049
TB425050
TB425G51
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TB425056
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40
41

50
55

90

100

105

108

110
115

120
121
122
123

124
125

126
127

128

CALL READ3]

READ {31,7) IW
IF(ZEROLU+TESTHIGO TD
IF{ZEROLL,2ZRT)) GO TO
IF(ZERDLG,NCTY) GO TO
ISRT(T,2)=1IH

GO TO 41

ISRTI{E,1)=1W

J=d+1
IF{ZERO(RA[J),COMMATYY
GO 7O 34

ISRT{I,3)=1w

GO TU 41

ISRT{T,41=1H

GO TOQ 41
IF{SWITCH{3,142+3)) GO
WRITE (1) NFREG,FRE4Q
CALL CLOCK {(ITIME)

00 105 I=1+14
NOR{I)}=0

Do 105 J=1,100
SUM(J|I}1'=OQO
SUM(J,I,Z"U-O
CONTINUE

ICOSK=1

T=0.0

NOR{15}=0

N=0

READ (2) 1D

IFCIDILI+I0(2)+41ID(3))120,110,120

DO 115 J=1,4

1Do{J1=0

WRITE (11 IDC

END FILE 1

REWIND 1

REWIND 2

RETURN

READ (2} In
IFINGRIL5)1)121,121,130
NOR{15)=10

DO 122 J=1.14
NOR(J)=IC(Jy1)
CONTINUE

DO 126 L=1450
IF(ID(L)-ISRT(L,1)0124
[IFITISRTLL.1))127,12741
ISR=ISRT (L, 2)
TMANM=TSRT{L,3}
INMN=TSRT{L +4)

DTU=ISR

DTU=LT=DTU

GO T 128

CONT INUE

pDTuU=pT

[MNM=1

INMN=32000

ISR=1

DO 129 L=1,NFREQ

40
50
55

GO TOo 10

T0 110

v125,124
26

115

TB425057
TB425058
TB4250%9
TB425060
TB425061
18425062
TB425063
18425064
TB425065
18425066
18425067
TB425068
TB425069
TB425070
TB425071
TB425072
TB425073
TB425074
T8425075
TB425076
TB425077
78425078
18425079
TB425080
T8425081
T8425082
TR425083
T8425084
T8425085
T8425086
TB425087
T8425088
TB425089
8425090
18425091
78425092
TH425093
TB425094
TB425095
TB425096
TB425091
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TB425102
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TB425104
TB425105
TB425106
TB425107
T8425108
TH425109
TB425110
TB425111
TB425112
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Th425114



ERRANING

129

500
505

510

130
131

132
133
135
136

137
140

145
150
155

160
165
170

200
201

205

210

SSINALIL)=0.0
5C0SA{L)=1.0
ARG=FREQ{L ) *DTU

CALL SCOSN {ARG,SSINBILI.SCOSBILY)
CONTINUE

CALL IDSET (10040, IMNM, INMN,IDO(3)])
IF(IMNM ~200)510,510,505
READ {2) ID

READ (2) I8
IMNM=IMNM-2 00

G0 TO 500

N=IMNM=-1

MNM=600~N

AMNM= MNM

BY=AMNM«CT

JJ=N+1

N==N

NNN=N

J=1

GO TG 131

J=1

JJ=1

N=N+[D(3)

NNN=NNN+ID(3)
TFONNN~INMNDIL33,133,160
N=N+ { INMN=-NNN)

IC0OSwW=¢2

DO 140 K=1l:14

L=K+5

IF{IDILY Y1404140,135
IF{ID(20))136,137,138
FIJyKI=FICIK,yJJI=FNOR{K}
GO 7O 140
FIJyRI=IC{K,JJI=NDORI{K)
CONTINUE

J=d+l

Jd=JJd+l
IF{J-N}133,133,145
IF{ID(2))200,150,200
IF{N-400)155,155,200
READ (2) ID

READ (2} 1B

NNES]
TF{NNN=INMN)YL131,145,145
GO TG (132,165),ICOSW
IF{IDI2)Y) 300,170,4300
READ {2} 1D

READ (2} I8

GO TQO 165

DO 230 K=1,N,ISR

0O 220 L=1,NFREQ

DO 210 M=1,14
1F{ID{M+5))210,210,205
SUMILpMp L }=SLM{L My 1)I+F(K,M)*SCOSA{L)
SUMIL M2 1=SUMIL M 2)+F (KM ) 2SSINA{L)
CONTINUE

ARG=SCOSA(LY}
SCOSA(L)=SCOSAIL)#S5COSBIL)-SSINA{L)*SSINBIL]
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220
230

240

300

305

310

315

SSINATL)=SSINAIL) =SCOSB({L )+ARG=#SSINB(L)
CONTINUE

CONTINUE

T=T+BT

BT=6C0.=0T

DO 240 L=1,NFREQ

ARGC=FREQ(L) »T

CALL SCOSN (ARG,SSINA{L),SCOSA(L)}
CONTINUE

IFUID{2))108,108,300

IDD(L)Y=101(1}

IDO(3)=1D4{&)

IDO{4}=NFREQ

DO 315 M=1,14%
IF(ID{M+5))315,315,305

DO 310 L=14NFREQ
SUM{LaMel)=SUMILyM,1)#DTU
SUM{LMy2)==-SUM{L,M, 2)}%DTU
CONTINUE

ID0{2)=M

WRITL (1} IDG

WRITE (1) ((SUM{I MR} K=1e2),1=1,100)
CONTINUE

IX==1

WRITE (1) IXyIX,IX,1IX

CALL CLOCK [ITIME)

TIME=ITIME

TIMEsTIME/60.

FORMAT (6H TEST [642X,19HINTEGRATICON TIME

WRITE (6,2)1DOC1),TIME
GO TO 100
END

$IBMAP TR426 50, M4

*

1DSEY

SET 1D RECORD
ENTRY IDSET

SAVE (4,1)
CLA* 4,4
STO TEM
CLA Sevéd
STO TEP
Lxa TEM,1l
SXD TEP,1
CLAw 3,4
SUB =1
TlE A

CLA TEP
SSM

S$TOe 6 &
RETURN IDSET
cLa TEP
ssp

STG* 6,‘0‘
RETURN IDSET
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F7.246H SECS.)

TB425173
TB425174
TB425175
TB425176
TB425177
T8425178
TB425179
TB425180
18425181
TB425182
TB425183
TB425184%
TB425185
TB425186
TB425187
TB425188
TB425189
TB425190
TB425191
TB425192
T8425193
T8425194
18425195
TB425196
TB425197
TB425198
T8425199
TB425200
TB425201
T8425202
Tu425203
TB425204%

TB426000
T8426001
TB426002
18426003
TB426004
TB8426005
T8426006
TB426007
18426008
8426009
TB426010
TB426011
TB426012
78426013
¥8426014
TB426015
T8426016
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TEM
TEP

PLE
PZE
END
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S$ORIGIN
$IBFTC RA428

C

100

110
115
120

125

C

100

102

$ORIGIN
$IBFTC RD129

Ay CK24NOREW
M3 4 ,FULIST REF,XR6
SUBRCUTINE IBALL

REGRESSION SYSTEM MONITDR
LOGICAL NZER,ZERD
COMMON NFREG,DT,FREQ(100),RA(82), ISWTCH{10},DAY,D0N, YEAR
COMMON/ETYPE/ITYPEF
COMMON/IBALC/ TCHZIT,VALZT
COMMON/IBALC/DUMMY [ 14065)
DATA C,CCMMA,PAUS, IBLO/ 1HC, 1Hy 4 4HPAUS . 4HIBLD/
DATA COMT/4HCONT/
CALL CLDCK (ITIME)
18C=0
CALL CARD
CALL PACK 2,5,W0,RA)
IF(ZERUEWO, IRLO)) GO TO 120
RETURHN
CALL IBLCAD (IBC)
IF{IBC)125,115,125%
CALL COMP
CALL PACK (245,W0sRA)
IF{ZEROLWO,CENT)) GO TO 100
GO TQ 115
END

D, CK2y NOREW
MI4, FULIST,REF,XRé6
SUBROUTINE TELOAD (IBC)
REGRESSION CONTROL CARD DECODE ROUTINE
COMMON NFREQ,DT,FREQ{100)4RA(B2), ISWTCH(10},0DAY,DON,YEAR
COMMON/FTIYPEZITYPEF
COMMON/ IBALC/ICHZTVALZT

COMMON/EBALC/TI0{25),1B114,25),AB(14,25)s1P125,8,4),1T(2,25),

1L0AL2),B{2) s IBByNg IS s Lo MKy Je WD,y [[,DXUYMZIIL24T6)
LOGICAL ZERO.NZER
DATA FTTST/2HFY/

DATA COMMA,TH,TAyTE,PHyPOySLASH LPRN,RPRNyONE TWD s THR,FOU,BLANK/
11Hy 9 2HCH ¢ 2HC A ZHTE» 2HPH, 2HP Oy 1H/ ¢ LH{ y 1H) , 1HL, 1H2, 1H3, LHG, 1H /

DATA P/LHP/ AT LT, TT/1HZ, 1KLL, 1HT/
DATA ZTEST,VALU/Z2HIT ,2HVA/
ITYPEF=1

ICHZT=1

VALIT=-5.

DO 105 d4=1,25

D0 100 k=1,2

IT(1,4)=0

0D 102 =114

IB(I,J}=0

AB(I,J1=0.0

120

000
RA428000
RA428001
RA428002
RA428003
RA428004
RA428005
RA428006
RA428007
RA428008
RA428009
RA428010
RA428011
RA428012
RA42B013
RA428014
RA42801S
RA428016
RA&428017
KRA4Z28B018B
RA428019
RA428020
RA428021
RA428022

000
RD129000
RD129001
KD129002
RD129003
KD129004
RO129005
RD129006
RD129007
XD129008
RO1290609
RO129010
RG129011
RD129012
RD129013
RD129014%
RD129015
RD129016
RD129017
RD129018
RD129019
RD129020
RD129021
RD129022
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105

110

115
120

izl
122
125

130

140

150

160
165

170
180

190

195

200

205

210

CONTINUE

L=1

K==3

J=5

I8C=0

IBg=C

JEJ+l

IFINZERURA(J)},COMMA)) GO TO 110
TF(NZER{RA(J+1},CGMMA)) GO TO 120
CALL GTCRD (4}
IF(J-11120,115,110

RETURN

CALL PaCK {J+1,J+2,W0,RA)
J=J+2

IF{ZERO{ WO +THY)} GO TOQ 200
IF(ZEROUNWD b TA)Y GO TO 300

IF(ZERDIWO,TEY) GO TO 125
IF{ZERO(WO,L,FTITST)) GO TO 400
IF{ZERDIWO,ZTEST)) GO TO 250
IF(ZERDIWO,VALU) ) GO TO 260

bo 121 [=1.4

lP(L,Spl ) =Q

IF{ZEROQ(WO,PF))Y GO TO 400
IF{ZERCLWO,PCY) GO TO 500

J=4+1

IFINZERIRATJ),SLASH))Y GO TO 125
M= )+1

J=d+1

IFI{NZER(RA(J),COMMAY )Y GO TO 130
CALL PACK [MyJ-1,A{1),RA)

CALL NUMBER (A, IT(l,L),~1)
IFINZERLRALJ+L1),COMMAL})Y GO TO 190
CALL GTCRD (J)}
IF(J=1)190,160,150

Jd=J+1

IF{NZER(RA(J),COMMAL}) GO TO 150
GO TO 1la0

K=K+l

IFIK)LE54165,170

CALL WROUT (12,300}

GO TO 115

IF{IBB)11S+180,115

18C=1

RETURN

K=K+1

IFIK)L120,120+195

K=-3

L=L+1

GO TD 120

J=J+]

IFINZERIRACJ}4SLASH) )Y GD TO 200
M= g+1

JEJd+l

IFINZER{RA{ I}, LPRN)}) GO TQ 205
CALL PACK [Myd-1,A{1),RA}

CALL NUMBER {(A,IT{Z2,L),~-11}

N=1

M=J+1
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RD129023
RD129024
RD129025
RD129026
RD129027
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RD129039
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R0O129041
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RD129045
RD129046
RD129047
RD129048
RD129049
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RD129052
RD129053
RD129054
RD129055
RD129056
RD129057
RD1290S8
RD129059
RD129060
RC129061
RDL29062
RD129063
RD129064
RDL29065
R129066
RD129067
RD129068
RD129069
RD1249070
RD129071
RD129072
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RD129074
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215

220

225

230
235
240

245

250

255

£60

265

300

305

310

320
325
330

335

J=J+l
IF{ZERDLRALJ),COMMA)} GD TO 225
IF(NZERCRA{JI,RPRNY) GO TO 215
CALL PAEK (MpJd-14A{1),RA)
CALL NUMBER tA,IBIN,L),~-1}
J=J+l
TFI{N-IT12:L))1220,140,220
CALL WROUT {1,301)
18B=1
GO TO 140
CALL PACK (MuyJ-1,A(1),RA)
CALL NUMBER [AsIB{NsL),-1)
IF{ZEROLRACJ+1),COMMA)) GO TO 235
N=N+1
GO TO 210
CALL GTCRD (J}
IF(J4~11230,240,245
CALL WRBUT (1,302)
RETURN
J=J+l
IF(NZER{RA{J),COMMA)} GO TO 245
G0 TO 230
J=J+1
IFINZER{RALJ)SLASH) Y GO TO 250
M=Jj+l
J= el
IFINZERLRA{J) COMMA)) GO TO 255
Ml=J-1
CALL PACK [M,M1,A(1),RA)
CALL NUMBER {A,TCHIT,-1)
J=J-1
GO TO 110
J=Jd+1
IFINZERLRA{J},SLASH)Y GO TO 260
M=J+1
J=J+l
IF{NZERLRA{J),COMMA))} GO TO 265
CALL PACK (MyJ-1,A(2),RA)
Al1)=BLANK
CALL NUMBER [A,VvALZT,1)
J=J-1
G0 TO 110
N=1
I[5=0
J=Jg+l
IF{NZER({RA(J),SLASH)) GO TO 305
M=J+1
J=J+l
IF(NZERLRA(JI,LPRN)} GO TO 310
CALL PACK (M;J-1,A(1},RA)
CALL NUMBER (A,LLy~1)}
1=1
=J+]
J=J+l
{FIZEROGRALJ),COMMAYY GO TO 335
IFINZERLRAL J) RPRN}} GO TO 330
1§8=1
IF{J-M=6}3404+340,345
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RD129081
RD129082
RD129083
RD12908%
RD129085
RD129086
RD129087
RD129088
RD129089
RD129090
kRD129091
RD129092
RD129093
RO129094%
R129095
RD129096
ROL29097
RD129G98
RD129099
KD129100
RDL23101
RD129102
RD129103
RD129104
RD129105
RD129106
RD129107
RD129108
RD129109
#D129110
RD129111
RD129112
RD129113
RD129114
RDL29115
RD129116é
RODL29117
RD129118
ROL29119
RDL29120
RD129121
RD129122
RO129123
RDL2912%4
RDL129125
RD129126
RDLI29127
RD1293128
RD129129
RD129130
RD129131
RD1Z29132
RD129133
RD129134
RD129135
RD129136
RG129137
RD129138
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340
345
as0

355

360
370
375

380

385

400

405

410

415

500

505

510
515

520

WO=BLANK

GO TO 350

CALL PACK [(M,M+5,W0, RA)

M=M+6

CALL PACK {M,J-1,W00,RA)
IF{I-1)355,355,370

All)=wW0

A(2)=WO0D

TIF{1S)1360,360,375

I=1+1

GO TD 325

B(1)=wW0

B{2}=w0D

CALL NUMBER [A,8,I)
AB(N,L)=8(1}

M=N+1

ABIM,L)=8{2)
IF{1S)380,380,385

N=N+2

GO 1O 32¢

JxJ+l

N=N+I-1

IF{N-LLY220,140,220

J=J+l

TF{NZERLRALJ)4SLASH)} GO TO 400
J=J+1

I=4
IF{2ERDIRA(J)HONE)) I
IF{ZERO{RA{J},TWOY}Y 1
IF{ZEROLRA[J)THR)) 1
J=J+1
[IF{NZER{RA(J),COMMAY) GO TO 405
IF{NZERLRALJ+1),COMMAY} GD TO 415
CALL GTCRD (4)
1F{J=1)1415,160,405

CALL WROUT {1+303)

RETURN

IF{NZER{RA{J+1),P)}) GO TO 140
CALL PACK (J+l,J0+42:00,RA)

GO TQ 122

J=d+l

IF(NZERIRA(J)SLASH)) GO TO 500
M=J+1

J=J+1

IFINZER{RA(J)+LPRN)) GO TO S05
CALL PACK (MyJ—-1,W04RA}

CALL NUMBER {W0,I1,-1)
IPIL.B,11=11

18=0

KL=1

M=Jg+1

J=J+1

IF{ZERD{RA{ J},COMMA)) GD TO 520
TFINZIERLRALJISRPRNI)Y GO TO 515
I15=1

IF(NZERTRA(M),7T}) GO TO 525
11=-1

GO TO %40

1
2
3

123

RD129139
RD129140
RD129141
RD129142
RD129143
RD129144
RD122145
RD129146
RO129147
RD129148
RD129149
RD129150
RD129151
RD12915¢
RD129153
RD1291i54
RD129155
RD129156
RD129157
RD129158
RD129159
RDI29160D
RD129161
RO129162
RD129163
RD12916%
RD129169%
RD129166
RD129167
RD129168
RD129169
RD129170
RD129171
RO129172
RD129173
RD129174
RD129175
RD129176&
RD129177
RD129178
RD129L79
RD129180
RD129181
RD129182
RD129183
RD1291B4
RD129185
RD129186
RD129187
RDl129188
RD129189
RD129190
RD129191
RD129192
RD129193
RD12919%
RO1291%85
RD129196



525

530

535

540

545

550

555

600

605

IF(NZER(RA{M),P}) GO TD 530
[1==-2

GO TO 540

IFINZERIRA{M),TT}} GO TO 535
11=-3

GD TD 540

TFI{NZERLERAIM)LLTY) GO TO 555
il=-4

IP{LKLsI)=11

KL=KL+1

IE(15-11545,405,545
IF(NZERLRA(J+1),COMMAY) GD TO 510
CALL GYCRD (J}
IF(J-11510,410,550

J=J+1

IF(NZERLRA(J}|CUMMA)) GO0 TO 5590
GO TO 510

CALL PACK {(MyJd-lsWOsRA)

CALL NUMBER (WO, 11,-1}

G0 TO 540

J=J+l

IF(NIER{RA(J)ySLASHY) GO T0O 600
M=J+1

J=J+l

IF(NZERLRA(J)COMMAY) )} GO TO 605
CALL PACK {MyJ-1sWD,RA)

CALL NUMBER (WO ITYPEF, =1}
J=d=-1

GO TO 110

END

$IBFTC RD130O MO4 ,FULIST,REF,XR6

c

LT R

100
105
110

SUBRDUTINE NUMBER (AsBy 1)

AUXILIARY CARD DECCDE ROUTVINE

DIMENSION AL2Z2),B(2)
FORMAT [4Aé&)

FORMAT (216)

FORMAT (2E12.0)

CALL RITE31

WRITE (31,1) A,B

CALL READ3)
IF{1)100.,100,110

READ (31,2) (BlJ),3=1,1)
RETURN

READ {31.,3) {(BlJ}esJd=1l,1)
RETURN

END
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kDl129216
RD129217
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RD129224
krD129225
HD129226
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ROL30005
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$IBFTC RD131

c

$ORIGIN
$IBFTC RDZ232

c

100

M4, FULIST, REFyXRE
SUBROUTINE GTCRD (J)
REGRESSION CONTROL CARD READER
COMMON NFREQDT,FREGI100}4+RA(B2), ISWTCH(10},DAY,DON,YEAR
LOGICAL NZERy2ZERO
DATA STAR,1BLO/1H#=,4H1IBLO/
CALL CARD
J=0
IF{NZER{RA{1)},5TAR)} GO 7O 100
J=1
CALL PACK (2,54W0:RA}
IFIZERUIWG, TELOY ) J=5
RETURN
END

Dy CH2 s NCREW
MG4 , FULIST,REF, XR6
SURBROUTINE CCMP

REGRESSION SYSTEM COMPUTATIONAL CONTROL
COMMON NFREQyOT»FREQUIDO),RAL82), ISWTCH{10},0AY,DON,YEAR
COMMON/IBALC/ICHZT,,VALZT
COMMONZIBALC/IQ(25)yIB(14425),DXUYMZ( 135690}
COMMON/ISBCOM/ISEH
LOGICAL SWITEH

1234 FORMAT (23H REGRESSION TIME PHASE I2,9H CHANNEL 12,

100
125

150

160

190
200

16H TIME Fba246H SECSS)
1244 FORMAT (32H REGRESSION

IFISWITCHI1,43)) GO TOD 200
CALL TPGEN (N}

CALL CLOCK (ITIME)
TIME=ITIME

TIME=TIME/6O.

WRITE (641244) TIME
IF{NY200,200,1C0

DO 190 K=1,4N

I1JKEL=1

CALL TFNL {IGIK)yMaIPH, IJKL)
IF(TJELYILS0:190,150
L=ID1K)

DO 160 J=1,M

K=IB(J,L}

CALL ACOMP (KyIPH,L)

CALL CLOCK (ITIME)
TIME=ITINME

TIME=TIME/60.,.

WRITE (641234) IPH,K,TIME
CONTINUE

1JKL=2

GD TL 125

CONTINUE

RETUAN

END

125

INITIALIZATION TIME Fé6.246H SECS.)

RD131000
RD131001
RD131002
RD131003
RD131004
RD13100%
ROL31006
RD131007
RD131008
RD1310C0%9
RD131010
RD131011
RD131012
RD131013

coo
RD232000
RD232001
RD232002
RD232003
RD232004
RD232005
RD232006
RD232007
R0232008
RD232009
RD232010
RD232011
RO232012
RD232013
RD23201%4
KRD232015
RD232016
RD232017
R0O232018
RD232019
rRD232020
RDZ232021
RD232022
RD232023
RD232024
RD232025
RD232026
RD232027
RD232028
RD232029
RD232030
rRD232031
R0232032
RDZ232033
RD232024
RD232035



$ORIGIN EvCK2, NOREW
$IBFTC REL33 MG4, FULIST, REFsXRE

95
100
110

115

120

125

130
135
140
145
150
160
170
175

180
185

190
200

205
210

SUBROUTINE TRGEN (N)
REGRESSION SYSTEM INPUT GENERATOR

COMMON NFREQ,DT,FREQ(100),RA(82), ISWTCH{10)},DAY,DON,YEAR
COMMON/ IBALC/ICHZT VALZT
CDMMGN/[BALCIID{ZBI;18(14.25}pAB(14;25!.IPIZS.B,#),IT(Z,ZS!,L,
lK,DUM,NBRM{l#).CAL(l#):ID(ZO)'BUFI2800!.DXUYMZ(9639}
DIMENSION IBUF(2800),BBUF(14,200),JRUF{14,200),FNORM(14)
EQUIVALENCE (NORM,FNORM), { 1RUF,8BUF, JBUF,BUF)
FORMAT (44H sswss IBALL CASE COUNT IS NOT CORRECT wwexs)
REWIND 2

REWIND 11

N=1

READ (21 ID

IF{ID(1))200,200,100

00 180 I=1,L

IF{ID(1)-IT{1,L))180,110,18B0

10(N) =1

K=0

WRITE (11} IC

READ (2) BUF

IF{K}120,1203135

K=10

B0 125 3=l 14

NORM{J}=1BUF [J)

M=IT{2,1}

DO 130 J=14M

KK=TIB(Js1}

CALIKKI=AB(J,1)

DO 160 [i=1.14

DO 160 J=1,2C0

IFIID{20))145,1404145

BBUF (I15J)=JRUF({TI,J)-NORM{ 11}

GO YO 150

BBUFLI1,J)=BBUF(II,J)-FNORMIIT)
BBUF(T1,400=BBUF{IL,J)=CALLI])

CONTINUE

WRITE (11) AUF

IF(ID{2)1175,170,175

READ {2} ID

GO TO 115

N=N+1

GO TU 95

CONTINUE

READ (Z) DUM

IF{ID(2)1)95,190,95

READ (2} 1D

GO TO 185

N=N-1

IF{N=-L}205,210,205

WRITE (&,1)

REWIND 11

RETURN

END
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$0RIGIN E+CK2,yNOREMW 000

$IBFTC RE234 MI4,FULIST+REF,XRb REZ34000
SURROUTINE TFND (L.K,IPHy IJKL} RE234001
C REGRESSION SYSTEM POINY DETERMINATION RE234002
COMMON NFREQOToFREQULI00)},RA(B2)y ISWTCH(10),DAY,D0ON, YEAR RE234003
COMMON/FTYPE/ZITYPEF RE234004
COMMON/TBALC/ICHZIT,,VALZT RE234005

COMMON/LIBALC/ID{25), IB114425),AB114,25),IP[25,8,4),JT702,25},1Tt14,RE234006
17431,10(20),BUT2800+4),FFLL 14}y TRZ{14),PHT{14,4)4S5{14),AINT{Ll4,5),RE234007

IP{14) s TR{L4) yA(LT,1T),BILT) DXUYMZI{4T4) REZ234008
COMMON/TSBCOM/LSE REZ234009
DIMENSION RE{14,200,4)} RE234010
EQUIVALENCE {BU,BE) RE234011

1 FORMAT (6H TEST [6,32H NO RELEASE POINT COULD BE FOUND) RE234012
2 FORMAT (6H TEST 16&437H NO INITIAL ZERO CROSSINGS WERE FOUND) REZ234013
3 FORMAT (6H TEST 164,42H INITIAL ZERO CROSSINGS FOR THE FOLLOWING , RE234014
129HCHANNEL{S) COULD NOT BE FOUND) RE234015

4 FORMAT {10X, 8HCHANNEL I3) RE234016
5 FORMAT (6H TEST I649H CHANNEL [3,23H DISCONTINUED IN PHASE 12) REZ234017
b FORMAT [60X,6HTEST 16/58X, 1SHINTEGRAL VALUES/L1HO,5X, THCHANNEL, RE234018
12X,30HL/2 ABSIF(T)} {(T{0) TO TCEND}),2X,25H (F(T)) (Y(3) TO T{ENDREZ234019

2V Y 2X 2lHFITHY (TLO) T T{END) ) 2X,2B8HA(F(T)) {T{O) TO (END OF AY}IRE234020

7 FORMAT {(BXyI3,11X,1PE12.5,17X1PEL1Z245,13X41PE12.5,15%,1PELl2.5) REZ234021
8 FORMAT {34HQ#s#xax sasex wxxas END OF TEST 13, REZ234022
120H #sxx=n ERERE HEERE) REZ234023

10 FORMAT {6(2X+1PE1245¢2X}) REZ234024
11 FORMAT [8(2X,1642X)) RE234025
IC=JdT(2,L) REZ234026

GO 7O {90,905),1JKL REZ234027

iy CONTINUE RE234028
INM=10 RE234029
MMNN=D REZ234030

DO 100 (=1,14 RE234031
TRZ(1)=0.0 RE234032
FFLII}=D.0 RE234033

DO 100 J=1,7 RE234034
IT{I4d¢3)=0 RE234035

106 CONTINUE REZ234036
105 [I=1 REZ234037
107 READ {11) ID RE234038
READ (11) {BU(J,I),4=1,2800) RE234039
IF(I-4)110,115,115 RE234040

110 IF(ID(2))112,113,112 RE234041
112 INM=1+] RE234042
GO TC 115 RE234043

113 [=1+1 RE234044
GO TO 107 RE234045

115 IC=Jd7(2.L} RE234046
IN=1 RE234047

GO Y0 (120,116),1TYPEF REZ234048

116 NN=O RE234049
MM=1 RE234050

00 117 I[=1,14 RE234051

00 117 4=1,5 RE234052

117 AINT(1,4)=0.0 RE234053
158=0 RE234054%
IDT=0 RE234055

GO TD 247 REZ234056
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120

125

130

135

140

145
150

160

165

170

175

185

203

210

215

DO 160 J=1,200

IFIRE(ICHZT v Jy INI=VALZT)

K=Jd+19
S{11=0.0
J=J

DO 145 M=J,K
IF{M-2G01140,140,130

MM=M-200
KNN=IN+1

IF{NNaLEW%!}

DMD=M=J+1
GO TO 150

S{1)=S{11+BE{ICHZT s MM,NN)

GO TO 145
MM= M
NN=1IN

GO 1O 135
CONTINUE
OMD=20.

GO TO 135

S(Ly=511)/0MD

IF{5(1)-VALIT)170,4170,160

CONTENUE
TN=TN+1

IF(IN-INM)165,185,185

IFUINGGT o4}

60 10 120

(C 70 105

DO 175 M=1,IC

K=18{M,L)

IT(K,143)=1

IT(K,].\]Z,:IN

IT{Ksl,eld=J

CONT I NUE
NN=TIN-1
MM=J

GO 1O 203

WRITE {6,411}

IJKL=0
RETURN
CONTINUE

IFUINMeLES%)

J=NN+1

JTLL,L)

IF(JaLELLIGO TO 210

CALL BUFILLL
IF{INM,LELS)

[TNM, 1)}

IFlJ.LE.2)1GC TO 210
CALL BUFILL (InNM,2)

IF(INM.LE.%) GO TO 210
IF{JaLEL3)

GC TO 210

CALL BUFILL (INM,3}
po 215 1=1,14

S{1})=0.0
00 215 J=

145

AINT(1,J)=0.0

CONTINUE
I158=0
10T=0
N=MM+110
ITN=NN+]

GO o 210

GO TO 210

125+ 125,160
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216

217

220

222

225

230

240

245
247

250

253

255

260

263
265

270
275

280

290

IFIMM=-190)216,216,217
M=MM+10

GD Tu 220

M=MM=-130

IN=IN+)
TF{INLGT.4)IN=1

DO 222 J=1,1C
K=IB(JsL)
SIK)I=S(KI+BEIK,M, IN)
CONTINUE

M=M+]1
IF(M-N}225,225:240
TFIM=2001220,220,230
M=1

N=N=200

IN=ThN+1

IF{INLGT«4) [N=1

GO 1o 220

DO 245 J=1,1IC
K=1B{J,yL}
FFLIK)=S5(K)/100.
CONTINUE

CONTINUE

DO 250 I=1,14

DO 250 Jd=1,7
ITiLyJ,1)=D
[TlTI444521=0
IT£[1J13’=0

CONTINUE

1PH=1

M=MM

IN=NN+]

DO 300 J=1,1IC
K=18{Jd,L)
IFIITIKy1,3))300,255,300

AINTIK;L)=AIATI{K,sL}+ABS{BE{K,M, IN))
ATNTIK,3)=AINTIK,y31+BE{Ks My IN)

IFLITYPEF.GTA1) GO TO 280
[F{BE{K, M, IN})300,260,260
[=M+]

IQ=1N

II=1+20
IF(I=200)2704270,265

I=1

II=11-200

IQ=T1(+1

IF{IG.GT.4) IQ=1
IF(BE{K,I,1Q))300,300,275
I=I+1

IF(I-11)1263,263,280
[Ti{K,1,1}=M

[T(K’1!2’=IN

IT(Ks1,3)=1

ooT=10T

TRZ{K)=DDT+ET
Ip(LrlprH}=I
{F{I158)300,230,300

ISR=1IN
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REZ234115
REZ234116
RE234117
RE234118
REZ23411l9
REZ234120
RE234121
RE234122
REZ34123
RE234124
REZ234125
RE234126
RE234127
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REZ234129
RE234130
REZ234131
REZ234132
REZ234133
RE234134
RE234135
RE234136
RE234137
RE2341238
REZ234139
RE234140
RE234141
REZ234142
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REZ234146
REZ234145
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RE234147
RE234148
RE2341493
REZ234150
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RE234155
RE234156
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RE234159
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RE234161
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RE234163
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REZ234167
RE234168
REZ234169
RE234170
RE23417}
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RS

300

305

310
315

320
3z2s

330
340
345

350

355
360

365
366

368

370

375
400
403

405

410
412

415

420
425

15P=M

CONTINUE

NM=0

D0 305 J=1,1IC
K=IR(J,L)}
NM=NM+IT{Ky1,3)
CONTINUE
IFINM.GE.ICYGO TO 400
IDT=10T+1

M=M+1
IF{M-200)253,253,310
M=1
IF(15B1325,315,325
IF{INM=4}325,325,320
CALL BUFILL (INMsIN)
IN=IN+1

TFIIN.GT 4} IN=1
IF(IN-INM)330,340+330
IF{IN-1SB)2534350,253
IF{NM)345,345,350
WRITE (642) JT{L1,L)
GO TC 2000

WRITE (6+3) 4T(1,L)
DO 360 J4=1,IC
K=IB{J,L}
IF{IT(Ks1,3))360+355,360
WRITE {644} K
CONTINUE

J=1

K=sIB(J,L)
IF{IT(KsLla31}1366,368,366
J=J+l

GO TO 375

M=J+1

DO 370 K=M, IC

I=K-1

IB(I.,L)=IB(K,L)
CONTINUE

iC=1C-1
IF(IC12000,2000,375
IF(J-1CY365,365,400
J=1

K=IB{J,L}
IF{J4—-1C}405,405,701
M=IT{K11|1}
IN=ITIKy1,2)

S(K}=0.0

I=M+19G
[F(1-200)1412+4124415
IM=1IN

GO TO &40

[M=IN+1

1=1-200

IF(IM.GT.4) IM=1
IF(IIM=-1581420,4254420
IFIIM=[NM) 440,425,440
WRITE (6,45) JT{1l,L),K,IPH
00 430 I[=K.1C
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430

440
445

450

455

460

461

462
463
475

498

500
505

510

515

520

525
528
530
535

540

IB(I,L)=1B(T+1,L)
CONTINUE

IC=1C-1

J=Jd+1
IF{IC)Y2000,2000,4403
SIK)=BE{KsIyIM)I-BE(KsM, IN}
IF{ST{K}}455,455,445
M=M+]1
IF{M=20014104+410,450
M=1

INsEN+L

IF{INGGT 4} IN=1

GO T4 410

II=M+18B

ITK=M+1

DO 463 JJd=IK,II
IF1JJ-20014604460,461
Jl=4J

J2=1IN

GO TO 462

J1=44=-200

J2=1N#+1

IF(J2.GTL4) J2=1
IF{BEIKsJ1sJ2Y-BE(Ky My IN)) 463,445,445
CONTINUE
S{K)=BE{K,M,yIN}
IIJ=IN

ITI=M

I=IP{L,8,1IPH)}

DO 500 M=1,1
IF{IP{LeyM,IPKE)}+2}500,498,500
ITIKyM 1 )=111
ITIK:M!2)=IIJ
IT(K1M13'=D

PIK)I=5(K)
IP(LyM,IPH}I=O

IPSFP=M

G0 TO 505

CONTINUE

M=11

IN=TM

I=M+19
IF{1=-200)528,52E,515
I=1-200

IM=IN+1
IF(IM GT o) IM=1
IF(IM-1581525,520,525
IB{J,.L)==1

M=200

G0 TO 555
IF{IM—INNM}S530,520,530
[M=1IN
SIKI=BE(K, 14 IM)-BE(K M, IN)
IF(S(K))S535,545,545
M=M+1]
IF(M=-200}5104+4510,540
M=1

IN=1M
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"M{JW

545

546

547

548
549
555

600
605

608

610

615
620

625

650

655

660

670
690

GO TO 510

ITK=M+1

I1=M+18

DO 549 JU=IK,1]
IFLJI=2001546,545,547

J1=JJ

J2=1IN

GO TO 548

J1=JJ-200

J2=TN+1

IF(J2.GT 4} 42=1
IFIBE(K, M, INY=BEIK,J]1442)) 549,535,535
CONTINUE

S{K}=BE{KsM, IN)

1d=1IN

II=M

I=IP{L,8,IPH)

IT{KyT411=11

ITiR I ,2)=IN

ITiKyI431=1

TRIK)I=5{X)

TPIL,I,1PHI=1

I=1-1

I1=1

DO TOD N=2,1
IF(IP{L,N,IPH))695,695,600
IF(I[=1)Y605,805,650
TJ=ITH{K,yi,1)

IM=IT{K,1¢2)
SIKY=P{RI-BEIK, 1 JsIM)
AP=1P{LyN,1PH)

SUKI=BE(K,IJ, IMI+AP*S(K)/100,
M=]T1I

IN=11J

M=M-1

IF{M)610,610,615

M=200

IN=IN-1

IF{INGLE.O) IN=4
IF(INGEQ.TIJ) GO TO &20
[FIBE(K, M, INI=S(K}1630,690, 608
WRITE (6,113 IT{Ks1y1)yIT{Ks1,2)
DO €25 1CR=1+14

WRITE (6,10} {BE{K,IRQ, IQR),IRG=1,200)
J=J+1

IF(J4-1C)1702,702,185
S{K)=P(K)I-TRIK}
AP=1P[LyNsIPHI
S{KI=TR{KI+AF*S(K) /100,

M=1T1

IN=I1}J

M=M+1

IF(M=-200)67046T70,660

M=}

IN=IN+1

IF{INGGT .4} IN=1
IF(BE{Ky My INI=S{K)1690,690, &55
IT{KsN;1)=M
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£55
700
702

701

750

760

770

775

778
780

185
130

795
2800

805
905

1000

1003

1005

IT(KyNy2)=1IN
ITIKyN,3)=1

GO T 700

I1=2

CONTINUE

J=J+1

1F(JaGTLICY GO 70 701
IP(LyIPSFP,IFH)==2

GO TC 403

TJki=1

K=IC

RETURN

[F{IPH.GT4) GO TO 1000
IF{TP({L+8,4IPR})TEC,1000, 760
IT=1PH-1

I=[P[L18,I[)
IFCIP{L,I,11)}1000,1C00,770
00 775 K=1,414
ITIKyLlel)=IT{Kylsl)
ITIKy1,2)=1TIK,[42)
IT{K,].’S):].

DO 775 M=2,7
IT(K,M'3)=O

CONTINUE

IN=1SB

J=1

K=TR{J,L)
IF{IT{Ksl+2)-IN)TBE,805,785
J=d+1

IF(J-1C) 780,780,790
IF{INM=-4)800,800,795
CALL BUFILL {INM.IN)
IN=IN+1

TF{INLGTW4) IN=1
IF{IN.NELINM} GO} TD 778
I158=IN

GO TO 1000

[SB=IN

GD TC 400

IPH=IPH+1

GO TG 750

IPH=]PH=-1

I=IP(L.8,1PH)

DO 1C10 J=1,IC
K=IB{J,L)

M=IT{K|I|1}
IN=TTIKyI+2)

M=M+1

IF{M.LE.200} GO TO 1005
M=]

IN=Til+]

IF{INSGT.4) [IN=1
IF(IN-]ISBI10C5,1010,1005
DOT=ABS{RE(K M, IN})
AINTIK s 1)1=AINT{Kk,1)+DDT

AINT (K y2)=AINT{K,2) +BE(K+M4sIN}
AINT(K$3)=AINTIK,3V+BE{KyMy IN}

G0 TG 1003
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1010 CONTINUE

1015

1025

1030

$IBFTC REZ35

c

1035

1040

1050

1055

1060
2000

100

IF(INM~4)1050,1050,1015
CALL BUFILL {INM,1}
ITFIINM,LE.4)GO TQ 1050
CALL BUFILL (INM,2}
1SB=2

IFIINMeLEL2) GO TO 1025
CALL BUFTILL (INM,3)
[SB=3

IFIINM,LE.%) GD TO 1025
CALL BUFILL (INM;4)
1SB=4

IFIINM,LE.4)} GO TO 1025
I158=1

DO 1040 J=1,1iC

K=18(J,tL}

M=0

IN=1

M=M+]

IF({M,LE.200) GO TO 1035
M=1

IN=IN+]1

IF(TNLGT.4) IN=1
IFIINJEQLISB) GO TO 1040
DDT=ABS{BE{K,Ms IN))
AINT(Kgl)=AINT(K,1}+DDT
AINT(Ke2)=AINT{K2) +BE(K:M,IN)
AINTIK 3 =AINT{K3)+BE(K M,y IN)
GO TO 1030

CONTINUE

IFIISB.EG.1) GO TO 1015
DO 1055 J=1,IC

K=IB{J,L)
AINT{K,1)=.5#AINT{K,1)%0T
AINTUK,2)=AINTIK,2)%DT
AINTIK 3 )1=AINTI(K,3) DT
CONT INUE

WRITE (104,60 JT{1l,L}

DD 1060 J=1,1C

K=l8(J,L)

WRITE {10,7) KylAINTIK,I)yI=1,3),AINT{K,5)
CONTINUE

WRITE (10,8) J47{1,L}
IJKL=0

RETURN

END

M4 ,FULIST,REF+XR6
SUBRCUTINE BUFILL (1,4}

COMPUTATIONAL [INPUT ROUTINE
COMMON/IBALC/ICHIT,,VALZT
COMMON/ T BALC/DUMMY {1869}, ID{20),BU{2800,4),DXUYMZ(9T76)
IF(IRLZ2) 1200,100,200
READ (11} ID
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READ {11) (BUIK,J),K=1,2800]} RE235007

GO TO 300 RE235008

200 I=J REZ235009
300 RETURN RE235010
END RE235011
SORIGIN Ey CK2 9 NOREW 000
$IBFTC RE336 M34,FULIST,REF,XRé RE3I36000
SUBRCUTINE ACOMP (KCS,IPHCS,LCS) RE336001

c COMFUTATION CONTROL FOR SEGMENT FIT RE336002
COMMON NFREQ.DT.FREQ(100},RA{B2), ISWTCH(10),DAY,D0ON,YEAR RE336003
COMMON/ I BALC/ICHIT,,VALZT RE336004
COMMON/TBALC/IO(25),IB{14,25)3ABL14,25)4IP(2598+4)9dT12,25),1T{14,RE3ZE005
17,3),10020),BE{14+200,4}sFFL{14),TRZ{14),PHT{14+4),5{14),AINT{14,5RE336006
2V4P{14) y TRILA) 2 ALLT 1T ZLLT) 4 IXE22 T4 XET)RTLLA),D{T7)4¥1,Y2,Y3,BORE336007
3T{14),TOP(L4) +RAT{LA}4MT{ 14 )4 I5(220)+I5L{1201+PAL120}+IQ,ICTyNT,HERE336008
4AD(10} RE336009
DIMENSION wWle) RE336010
DIMENSION HAE(T),HEA(10),HADILO) RE336011

DATA BLANK)STARyPOINT,T/1H 1H® 4 1H.y IHT/,IHAELJ) »d=14T7)/1H (3H2ND,RE336012
I3H3RD ¢ 3H4TH y 3HBTH 3HETH AHT TH/, [HEALJ )4 J=1, 100 /1H 41H ,2H P,6H E RE336013

2 Lsb6H R O 146H € F My6H E I.6H N Te2H T41H /42 (HAD(I)+J=1+10)7 REI3GO0L4
#4H=-100, 4t =T544H ~50,4H ~25,4H Os4H 25,4H S0.,4H 7T5,4H 100, RE336015

®1H / RE336016
DATA CROSS/L1HX/ RE336017

1 FORMAT(1H1,12X,5HTEST [64+2X+BHCHANNEL [3,2X,6HPHASE [2,4X,4HT = , RE336018
1F8.4,4H TO FBe4,6H SECS.y 20X, 6HDATE 3A3/56X,20HAPPROXIMATION VALURE336019
2ES,11H  {A(F{T}}), 1AL} RE336020

2 FORMAYT {A6,10X,12,3X,10HA(F{T)} = 1PE12.5,5H#T + 1PE12,5,3X,5HFOR RE336021
1 ;0PFBs4y13H oJLEe T JLEe F8.4) RE336022

3 FORMAT A6/ AbL,2Xy24H. F(T ) PEAK VALUE = 1PEL12.5,3X,13HRESOLUTIRE336023
1ON = ;1PE12.5,2X418HG UNITS/PRINT LINE,4X,86HEVERY A3,14H POINT PLORE336024
2TYED/AG 2% 26H A(FIT)) PEAK VALUE = 1PE12.5,10%,11HINTEGRAL = RE334025
31PEL2.5, 5%y 24HACCUMULAT ING INTEGRAL = 1PE12.5) RE336026

% FORMAT [1X,A4,3X,1H{,120A1, IH)) RE336027
5 FORMAT (8X,12041) RE336028
6 FORMAT [5X,24H=sanne PLOT DELETED #w=s2,15X, 6HINT = 1PE1Z2.5) RE336029
7 FORMAT (46) RE336030
8 FORMAT (8X,120Al) RE336031
K=KC5S RE336032
IPH=IPHCS RE336033
L=LCS RE336034%
IFIIPHLEL.1) RT(K)=TRZ(K) RE336035
X{1)=RT(K) RE336036
I=IP{L4+84IPH) RE336037
11=1-1 RE336038
IX{1,1)=21T(K,1,1} RE336039
IX{2+11=1T(Kyls2) RE336040

DO 100 J=241 RE336041
IX{LyJ)1=IT(KsJel} RE336042
IXU2,0)=1T{KyJy2) RE336043

100 CONTINUE RE336044
DO 130 4=2,1 RE336045
L=J-1 RE3Z6046

135



S

105
110

115
120

125
130

135

138

140

145
150
155

160

165

170

175

180

185

IFCIX{Z,L)}-IX(24,4))105,110,115
N=iX{24J1)

GO TO 120
DOII=IX(1,d)=IX{1sL}

GD TO 125

N=[X(2s))+4
M=200#{N-IX{2,0L)~-1}
DUJI=M+200-IX(1,L)+IX{1yJ)
X{(JI=X{L}I+D{J)»DT

CONTINUE

L=LCS

CALL MASTUP ([I1,KeW)

CALL MSOL (I1)

DO 135 4=1,11
AINT{Ks3)=AIRT{K,31+W{d4d)/DT
CONTINUE

M=[X(1,1)

IN=IX({2,41)

M=M+1

IF(M=2001145,145,140

M=1

IN=IN+1

IF{IN.GT 4} IN=1
IF(M=IX[1+1))155,150,155
IF{IN=-IX(2,1)})155,160,155
AINTIK,1)=AINT(K,1)+ABS(BE{K:My INI)
AINT{K2)=AINT(K,2)+ (BE(KyMy INY)
GO TO 138

AINT{Ky4)=0,0

AINTIK L)}=AINT Ky LI +ABS(BE{ Ky My IN) )
AINT{K,2)=AINT(Ks2) ¢+ (BE{ KMy INY)
N=3xT1-1

DO 165 J=1l,N.,3

M=J+1

LL={J/31+1
Y2=71JYeX{LL+1)Y+Z (M}
Yi=Z(J)eX(LL)#Z (M)

Y3z o {YL+Y2 )i X{LL+1J=X{LL )}
AINTIK 4 )=ATAT{KsG)+Y3
CONTINUE
AINTIK,5)=AINTI(K,S)+AINT(K, 4}
DO 170 J=1,!
IFUIPI{LyJyl)4EG.Q) GO TO 175
CONTINUE

MT(K}=0

GO TG 300

MT{K}=J

DD 180 J=1,120

15(0)=0

ISL{J4)=0

CONTINUE

M=MT (K)

IN=IX{2,M)

N=[X{1l,M)

NN=34M=2

YL=Z({NN}aX(M}+Z [NN+1)
IF{Y1-BE(KsNyIN}I190,190,185
TOP{K)I=Y1
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190
195

200
205

210
215

220
225

230

235

240

245
250

255

260

265
270

GO TO 195

TOP(KI=BE(KeNy IN)

I¥4=1P{L,+8,PH)

IY4h=30]Y4-2

FYaS=1Y44+]
Ya=Z{IY44)eX(IY&}+L(IY45)

IY44=1T [KyIY441)

[¥Y65=ITiK,1Y4,2}

BOTI(K)=BE(K, [Yaqa,IY45)
[FIBOT{K}GT.Y4) BOTIK)=Y4
[IF{-HOT{K).GT,TOP{K)) TOPIK }==-BOT(K)
RAT (K)=B0./ (TOP{K)-BOTI(K))
TFIIX{2,10-IX{2,0))205,205,210
N=I>f(21l )

GG TU 215

N=IX(2,1)+4
NT=(N=TX{2,1))%200-IX(1,1}+1IX{1,1}
ICT=({NT=-1)/120)+1

I1Q=NT/ICT

IFI1Q0.GEL220) O TO 225

D0 220 J4=T1G,120

PALJY=8LANK

CONTINUE

M=IX(1,1)

IN=TX (2,11}

00 235 J=1l,14
IS{J)=(BE(K, My IN)=BOT{K))#RAT(K)+1.
ISL{J)=0
IF(IS(dY.Le0) ISTI)=
IF{ISEdN.GT.E1) IS(Jd)
M=M+[CT
IF{M-2001)235,235,230
M=M=-200

IN=IN+1

IF{INLGTL%) IN=1
CONTINUE
Y1=Z(1l)eX{1l}+42(2)
IF{YLl-BOT(K)}12404250, 245
¥Y2=(BOT(K)=-71{2))/211)
Y2=(y2-X(1)) /D7

KL=Y2+1a

KLi=1+KL/ICT

ISLiKL)=1

GO TD 2&0
IFIYL-TOP{K})250,2504255
ISLE1}=LYL~-BOT{K} )} wRAT(K)+1.
GO 10 260
YZ=(TOP{RI=-Z(2))}/2(1)}
Y2=1Y2=-X{1)) /0T

KL=Y2+]1,.

KL=1+KL/ICT

ISL{KL)=8&1

M=3»11-1

N=M-1]

Y1=2(N}eX{(L])+Z(M)
IF{Yl=-GOT{K) 27042754265
IF(YL-TOP(K))275+4275,280
Y2={p0T{KY=Z2{M})/ZIN)

i
=81
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275

280

285

286

287

288

290
300
305
310
315
320

330

340

345

y2={(x{1)-y2)/DT
KL=Y2+1l,.

KL=1Q-KkL/ICT

ISL{KL}=1

GO TO 285
¥y2=(Y1~-BOT{K))#RAT(K)+1.
ISLLIQl=Y2

GO TO 285

Y2= (BOT(KI=2({MI)/Z{N)}
Y2={x{1)y~-¥z2) /DT
KL=Y2+1|

KL=10-KL/ICT

ISLIKL}=B1

DO 290 J=2,11

M=3 = -4

N=M~1

¥1=Z{NY#X{Jd}+Z (M}
¥2={Y1-BOTI{K))I#RAT{K}+1l.
KL= (X{J)=-X(1}+DT/3.)/DT7
KL=1+KL/ICT
IF({Y2.6T.81.) GO TO 287
IF(Y2LT 1.1 GO TO 288
I1SL{kLI=Y2

GO TE 290
¥2=(FIX=-2(M})/Z{N}

KL= (Y2-X(1)+0T/3.)/07
KL=1+KL/ICT
ISLIKLY=IFIX
M=3#{J+l)-4

N=M-1

KL= (({FIX=Z(MYD/2ZINYY=XI1)4+DT/34) /07
KL=1+KL/ICT
ISLIKLY=IFIX

GO TO 290

FIX=TOP(K)}

IFIX=-El

GO TO Z86

FIX=ROT(K)

IFIX==1

G0 TO 2Bé&

CONTINUE

IF(MT{K) 30543054315
DO 310 J=1,7
HEAD(J)}=BbLANK

CONT INUE

GO 70 330

DO 320 J=1,10
HEAD{J)=HEA[ J}

CONTINUE

WRITE (10,1) IO0(LCS) yKCSIPHyX{L)yX{1),DAY,DON,YEAR,BLANK

DD 340 J=1,11
M=3sJ-2
N=M+1

WRITE {1042) HEADUJYsJ9Z{M) 4Z(NDX{J),X{J+1)

CONTINUE
TE{MT(K)1345,345,350
WRITE (10461 AINT(Ks4)
GO TO 400
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350
385

357
360

365
367
369

370
375

380

385

&0

IF{I-71355,355,360
DO 357 J=1I,T7

WRITE (10,7) HEAD(J)
CONTINUE
¥Yl=1./RAT (K}

KL=MT [K)

M=3eKl -1

N=zM=-1

¥2=Z (N wX(KL)+Z (M)
Y3=zAINTLKs2) #0T

WRITE (10,3) HEAQ(8)},HEAD(F )4 PIK), Y1, HAE(ICT),HEAD{10),Y2,

TAINT UK 41 ,Y3

DO 275 J=1,81

KL=82=-J

DO 265 M=1,14

PA{M)=BLANK
TROLSIMILEQ.KLIPAIM)=POINT
IF{ISLIM}4EQ.KL}PAIM)}I=STAR
IDMY=~ISLI[M)
IFIIDMY, Q. KL) PA{M)=CROSS
CONTINUE
TFETCIKL=-11/10) %10 )-KL+1)367, 269,367
N=10C

GO TC 370

N=(KL~1}/10+1

WRITE (10,43 HADIN),PA
CONTINUE

DO 360 J=1,120

PA{.J)=uL ANK

CONTINUE

PA(Y}=T

PACIG)=T

N0 385 J=2,11

KL= {x{J)=-X{1)1+DT/3.0/07
KL=1+KL/ICT

PACKL)Y=T

CONT I NUE

WRIT: {10,8) PA

RT{E}=X({T}

RETUEN

END

$IBFTC RE337 MI34,FULIST,REF.XR6

c

SUBROUTINE MESTUP (N,KQK, W)
MATRIX SETUP ROUTINE

COMMON NFREQ.DTFREQ{100}+RA{82),ISKTCH{10),DAY,DON, YEAR

COMMON/LBALC/ICHIT, VALZT

COMMON/TBALC/DUMMY (13285}, Y UL T4 1Ty 2007 o IX{2,7) o« X(T7) OXUYMZI{453)

DIMENSION W(6)

CLEAR MATRIX (Y} AERA AND MATRIX (Z) AECRA

K=3nhN=1
DO 1 I=1,K
2{1)=0.
DD 1 J=1|K
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Y{l,4)=0.

SETUP FIRST BLOCK OF ¥ MATRIX
Y(1lyl)=a 66666666 TH(X(2)83-X{1)%x3}
Y(1p2)=X({2)na2-X{]1)nx2
Y{1,3)==-X(21}

Y(2+1)=¥{1,2})
YI2,2)=24a(X(2}-X(1))
Y(2,3)=-1.

Y{3,1)=X1{2}

Y{3,2)=1.

Y{3,4)==X12]

Y{3,5)==~1.

[IF{N-2)3,3,4

SETUP GENERAL RLDRCK{S) OF MATRIX Y
I=N-1

b0 2 J=2,1

K=J+1

Kl=3%(J=1)

K2=K1+1

K3=K1+2

K&=K1+3

KS=K1+4

K&=K1+5

YIKZ4KL)=X{J)

Y{KZ24K2) =2 666060666TalX{K)wsI=X{Jlex3)
Y{KZ2,K3)=X{K)#a2-X(J)®ex2
Y{K2 K& ) ==X (K]}

Y(K3,Kl)=1.

Y{K2 K21 =Y {K24K3)
YIK34K3) =2 #(X{K)=X{J}}
Y{K3K4)==1,

Y (Ka,K2Y=X{K)

YlK‘P,KB,:l-

YIKa,K5) ==X [K)

Y{K4,KbEY==1,

CONTINUE

SETUP FINAL BLOCK OF MATRIX Y
K=N+1

K3I=3ay-1

K2=K3-1

Kl=kz~-1

L1=K2

L2=K3

YIL14KL)=X{N)

YILI K2)=.666666606Tw{X(KYuae3-X(NIex3)
YL sK3 =X{K)#e2-X{N)##2
Y(LZ,K].)'—']..

Y{L2,K2)=Y{L1,K3)
Y{L24K3)=2. 2 (X{K)}=X{N))

SETUP ¢ MATRIX AND STORE W MATRIX FOR ERRDOR FUNCTION

DD S J=lN

Kl=3#]-2

K2=K1+1

CALL INTR (JdsAl,A2,KQK)
I{KLl)==A2#2,
2{K2}=-A1»2,

WlJi=Al

CONTINUE
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RE337012
REAZTCIS
REJ37014
RE33ZTO1S
Re337C16
RE3I3ZTOLT
RE33T7018
RE33T019
RE3370620
RE337021
RE33TC022
HE337023
RE337024
Rt337025
HE337026
RE3IZTU2T
R=337C28
RE33T029
HEJZTO3D
RE337031
RE337032
HE3I3T033
Rc337034
RE337035
KE337036
RE337037
RE3370238
Rt337039
HE337040
RE337041
RE337042
RE337043
RE337044
RE33T7045
RE337046
RE33704a7
RE337048
RE337049
RE337050
RE337051
RE337052
KE337053
RE3I3T054
RE337055
RE337056
KRe337057
KE337058
RE337059
RE337060
RE33TCoL
KE337062
RE337063
RE33T064
RE337065
RE337066
RE33T06T
RE337068
RE337C69
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RETURN
END

$IBFTC RE338 M34,FULIST,REF,XRE

c

100

SUBROUTINE IATR {JyAl,A2,K)
[MTEGRATION ROUTINE

COMMON NFREL,DT, FREGIYO0)4RA(82), ISWTCH{10),DAY,DON,;YEAR

COMMON/ TOALC/TCHZT W VALZT

RE337070
RE337071

RE338000
RE33B001
RE338002
RE338003
RE338004

COMMON/TBALC/DUMMY (1B39)48E (144200, 4),DUMIS02)Y,1X{2,7)4X(7),D{453)RE33B0O0S

XX=X{J]}

M=[X{1,J)

IN=IX(Z24J)

L=J+1

AL=PE[KyM,IN)

AZ=AlaXX

XX=XX+LT

M=M+]

IF{M,LE. 200} GO TQ 100

M=1

IN=IN+1

IF{IMJGT o) IN=1
Al=AL+BE{K, M, [N} =2,
A2=AZ+BE (K My IN)wXX82.
XX=XX+0T

M=M+]

[F(M.LLe 200} GO TO 200

M=1

IN=IN+1

TFLINGGTo4) IN=1
[F(MyNESIX{1,L)) GG TO 100
IF{INJNELIXTZ,L)Y GO TO 100
Al=[AL+BE{K My IN)IRDT/2.
A2={AZ+BLEIK M, [N)#XX}#DT /2.
RETURN

END

$IBFTC RE339 MO4,FULIST,REF,XR6

c

o

SUKROUTINE MSCL (N)
MATRIX SOLVER

COMMON NFREG DT FREQILO0)yRA(B2), ISWTCH{10),DAY,DON,YEAR

COMMON/TBALC/ICHZIT JVALZT

COMMON/ TBALC/DUMMY (132851, Y {17317 2241710 IX{2+7)4X{T),0XUY([453)

TRIANGULARIZE INTITIAL MATRIX
K=3sN=1

DO 7 J=1,X

DF=Y [ J,d)

DO 1 L=J.K

IF{Y(JaL)11,42,1
YideL¥=Y [ Jy L)/DF
LiJy=21J)/0F

141

RE338006
RE338007
RE338008
RE338009
RE338010
RE338011
RE338012
RE338013
RE338014
RE33B0O15
RE33BO16&
RE338017
RE338B018
RE338019
RE338020
RE338021
RE338B022
RE338023
RE338024
RE338025
RE338026
RE338027
RE338028
RE338029
RE338030C
RE338031

RE339000
RE3393001
RE339002
RE339003
RE339004
RE339005
RE3Z3IQ006
RE339007
RE3F33008
RE339009
RE3I3F010
RE335011
RE339012
RE3I39013



@~

10
14

13
15

I=J+1

IFLI-K}3,3,8

DG 6 L=[sK
TIFUY L ad) N a,Ted
FM=Y (L ,3)

Y{L|J1=D

DO & M=f,K
Y{LyM)2Y (L, MI=FMaY(Jy M)
ZIiL)=2(L)~-FMaZ{J)
CONTINUE

D3 12 J21,XK
2{d)==2(J}

CONTINUE

PREFORM BACK SUSSTITUTION TO OBTAIN SOLUTION
DO 14 Jd=1,K

L=K=J

I=L+1

IF{L)I13+13,9

I1=1+2

IFIII.GT.K) II=K

DO 11 M=1,11
IF{Y{LyM))10,11,10
I{L)I=2(L)=2(N)eY{L M}
CONTINUE

CONTINUE

SET SLOPE, INTERCEPT, AND L AMBDA VALUES IN PROPER LOCATION

CONTINUE
RETURN
END
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RE339014
RE339015
RE339016
RE333017
RE335018
RE339019
RE339020
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KE339022
RE339023
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RE339025
REA39026
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RE339028
RE339029
RE3II030
RE339031
RE339032
RE339033
RE339034
RE339035
KE333036
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KE339041
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$ORIGIN A, CK2,NOREW
SIBFTC UAS40Q M34,FULIST, REF,XR6

C

90
100
115

130
131
132

133
134

135

136

140
141

SUHRBUTINE UTIL
UTILITY SYSTEM MONITOR
LOGICAL ZERO,NZcR

COMMON NFREG, DT ,FREQILI00)+RA{B2), ISWFCHI10),0AY,DON,YEAR
COMMON/UTILC/LIST{S500,21,IC0{2),NF1,A0100),NF2,C{100)4ID(4),
ILISTN(LOOD) ,DuUM, [DML{4&), IDM2(4), IDM3(4),B{200),+10Z(4),1D0D,

2IDT¢20),BB(2800)

DATA PAUS REWIJUNLOENDFyMERG,RETRyPOST SLASH,COMMAzWRIT,,CHK/

000
UAS40000
UA540001
UA540002
UAS40Q03
UAS40004
LA540005
UA540006
UAS540007
UAS400608

LaHPAUS 4 HREWT y 6 HUNLD y 4HENDF y 4HMERGy 4HRETRy 4HPOSI 4 1H/ s 1Hy + 4HWRI T, 1 HUAS40009

2C/

FORMAT (A5}

FORMAT LI61

D0 90 I=1l,4

1OM1{I)=-1

IpM2iM)=-2

IDM3{t)=-3

IDE(IY=0

CONTINUE

CALL CARC

CALL PACK (2,5,%w0,RA)
TF{ZERGIWO,REWI ) GO FO 130
IFIZERO(IWO,UANLD]Y GD TD 131
IF{ZERCLA0,ENDFY) GO TO 132
IF(ZERCLWO,MERGY) GO TO 160
IF(ZERGI{WD,RETR)) GO TO 170
IF{ZERDI WD, WRIT)}) GO TN 190
RETURN

L=1

GD T4 133

L=2

GO TC 133

L=3

J=5

J=J+l

[F{NZERCRACDI,SLASHY) GO TO 134
M=+]

CALL RITE31

WRITE (31,3) RA(MI)

CALL REAC31

READ (3144) A

GO TO (140,135,150),L

CALL RUN (HN)

N=N+2T

CALL SWTHOF (N}

J=J+1

IFINZER{RA(J)},COMMAYY GO TO 136
J=d+]

[F{ZERO(RA(J),COMMA)}Y GO TO 100
GO TO 134

GO T (l4l:142+14341444145,146,14T7,148),N

REWIND 1

tJAS540C10
UAS40011
LAS40012
UAS40013
UAS40G14
UAS540015
UAS540016
UAS400L7
uAS40U18
UA540019
UAS40020
UA540021
UAS40022
UAS40023
UAB&4C0Z4
UASB4002%
UAS40026
UAS40027
UAS40028
UAS40029
UAS40030
UAS540031
UA540032
UAS40033
UAS40034
UAS40035
UAS40036
LUAS4Q037
UAS&40038
LCAS400G39
UA540040
LA540041
UAS40042
UA540C043
UAS540044
UAS L0045
UAS40046
UAS&O04T
UA5400%8
UAS540049
UA54005%0
Ua540051

i o S

e

e e o



142
143
144
145
146
147
148

150
151

152
153
154
155
156
157
158
160
170

190

GO TO 136
REWIND 2

GO TO 136
REWIND 3

GO T 13&
REWIND 4

GO TO 136
REWIND 11
GO TO 136
REWIND 12
GO T 136
REWIND 13
GO TG 136
REWIND 14
GO TN 136
GO Tu t15
ENCFILE 1
G0 TU 13s6
ENDFILE 2
GO TC 136

ENOFILE 3
GO TD 136
ENDFILE &

GO TC 136
ENDFILE 1

GO TO 136

ENDFILE 1
GO TOU 136
ENDFILE L
GO TO 136
ENDFILE 1
GO TO 13¢
CALL MERG
60 TQ 100
CALL RETR
40 7O 100
CALL wUTD
GO 10 115
END

$IBFTC UAS4]

C

SUBRDUTIN

COMMCN NFREQsDT,FREQ{L100),RA{(B2),ISWTCH{1Q},DAY,DON, YEAR

CALL CARCL
J=0
RETURN
END

1,152,153,154,155, 156,157,158} ,L

1
2
3
4
E

I

M34, FULIST,REF,XR6
E REREAD (J)
UTTILITY SYSTEM CONTROL CARD INPUT

145

UA540052
UA540053
UA540CG54
UAS40055
UA540056
UAS40057
UA540058
UA540059
UA5400460
UAS40061
UA540062
UA540063
UA540064
UAS40045
UAS540066
LAS40067
UAS40068
UAB40069
UAS540070
UAS5400T71
UAS540072
UA540073
UAS40074%
UAS40075
1A540076
LAS400TT
UAS540078
UAS400T79
UAS540080
Uas540081
UA540082
UA540083
UAS540084
UA540085
UAS40086
UAS40087
UA540088
UAS40089
UA540090

HA541000
UA541001
UAS541002
UA5410C3
UAS 41004
UA541005
UA54]1 006
UA541007



]
3
3
3
;

c

$IBFTC UAS42

100

108

108

109

110

112

113

115

117

116

120
121

122

MG 4 4FULIST.REF,XR6
SUBROUTENE TESRT {L1STyJely ICD)
AUXILTARY CONTROL CARD DECODE ROUTIME

LOGICAL ZERC,NZER
COMMON NFREQ'DT'FREQ(100)1RA(82);ISWTCH(IO):DAY'DUN;YEQR
DIMENSION LIST{500,21,IC0(2)
DATA LPRNsRPRN, COMMA/ 1H{ s 1H )4 1H,y /
FORMAT A6}
FORMAT LI&)

I1=2

Nl=J

J=J+1

IF(ZERDQUGRAL JYLPRNY) GO T0 105
IFINZERLRALJ) ,COMMAY) GO TO 100
N2=J-1

CALL PACK [NL,N2,W0O,RA)

CALL REREAD (J)

J=Jd+l

GO TO 108

MN2=J=-1

CALL PACK (N1,NZ,yWQ,RA)

CALL RITE31

WRITE (31,1} WO

CALL REAC3L

READ {31,2) II
IF(IT)110,109,110

1cDi{L)=1

RETURN

LIST{l,L)=11I

M=TABS{I D)
IFINZER{RALJ+1},COMMAY) GO TO 112
CALL REREAD CJ)

Nl=J+1

J=J+l

IF(ZEROLRACJ)},COMMAY)Y GD TO 115
[F{NZERLRA{J}4RPRN)) GO TO 113
N2=J-1

J=J+l

15=2

GO TG 117

NZ2=J-1

1s=1

CALL PACK {Nl,N2sWO,RA)

CALL RITE31

WRITE (31,1} WO

CALL REALC31

READ (31,2) 11

LIST(I,L)=11
IFLIS-10116,116,120

I=1+1

IFINZERERALJ+1),COMMA)) GO TO 112
CALL REREAD [J)

GO TO 112

[FiM=T+1)122+12Ly122

1CD{L)=D

GO TO 130

CALL WROUT {1,500}

ICDtL)=1

146

UA542000
UA54200]
UA542 002
UAS 42003
UAS42004
UAS542005
UA542006
LUA54200T7
UAS542008
UAS42009
UAS42010
UAS42011
UAB42012
UA542013
UAS42014
UAS42015
UAS42016
UAS420L7
UAS42018
UAS42019
UAS42020
UAS42021
UAS&2022
UAS42023
UAG4Z2024
UAS42025
UA542026
UAS542027
UAS42028
uUaAS%#2029
LAS42030
UAS542031
UAS5&42032
UAS42033
UAS542034
UAS42035
UAS42036
UA542037
UA542038
UAS4&2039
UA542040
UAS42041
UAS42042
UAS&42043
UAS42044
UA542045
UAS 42046
UAS42047
UAS42048
UAS42049
UAS42050
UAS42051
UAS&42052
UAS42053
UAS42054
UAS42055
LAS42056
UAS4205T7
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SIBMAP UA543

*

R

SORIGIN
SIBFTC UFl44

C

130

UN

100

105

110
1i2
115

120

125

LISTIL,L}=I-1
RETURN
END

100 4M24%

UTILITY REWINO-UNLOAD ROUTINE
RUN

(4,2)

RUN

ENTRY
SAVE
RETURN
END

FyCK2+NOREW
MI4 4 FULLIST,REF,XRb
SUBROUTINE MERGE
MASTER TAPE

LOGICAL NZER,ZERO
COMMON NFREQ,DT,FREQULOOI»RAIB2) ISWTCH{10),DAY,DON,YEAR
COMMCN/DTILC/LIST(500,2), ICDI2},NF1,A{100)4,NF2,C{100},ID(%),
LLTSTN(LIO00) ,DUM, IDML (4}, IDM2(4), IOM3(4),B(200),IDZ(4),1DD,
2I10T(20),BR(2800)

DATA COMMA,YOU,SLASHyEMyP /1 He s 1HUy LH/ y LHMy LHA/ + T/1IHT/
ICDi1Y=0

1cnl2y=0

M=0

J=5

J=J+1]

ITF{NZER{RA{J),COMMA)) GO TO 100

IF{NZERLRA{J+1)},COMMA)} GO TO 105

CALL REREAD (J)
J=J+l

I[5=1
ITFINZER(RA(J) T ) )
J=Jd+l
TF{NZERLRA{J},COMMA}Y GD TO 110
IF{NZER{RA{J+1),COMMAY)) GD TO 115
CALL REREAD (4}

J=d+1

L=1

[F{ZERGERATJ) ,,YOUY) GO TO 120
IF{INZERIRACJI),EM}) GO TO 200
L=L+1

J=Jd+l
[FINZERLRA(J)+SLASHY)
IF(NZERLRA{J+1),,COMMAL)
CALL REREAD (J}

d=J+1

IF{ZERQIRA(CJDI,P))Y GO TO 130
CALL TESRT {LIST,d,L,ILD)
FFILISTLL 1) ebTa0) M=M+]

GO TO 132

MERGE CONTROL ROUTINE

15=15+1

GO TOo 120
GO TO 125
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UA542058
UAS542059
UA542060

UA543000
UAS43001
UAS43002
UA543003
UAS43004%
UAS543005%

Qo0
UF144000
UFl44001
UF144002
UF144003
UF144004
UF144005
UF144006
UFl44007
UF144008
UF144G09
Url440l0
UFl44011
UFl44012
UFl44013
UFl44014
UF144015
UF144016
UF144017
UFl44018
UFl44019
UFl44020
UFl44021
UFla4022
UF144023
UFl44024%
UFl144025
UFl44026
UF144027
UF144028
UF144029
UF 144030
UF144031
UF144032
UF144033
UFl44034
UF1440D35
UF144036
UF144037



130
132
133
135
140
144

146

150
200

205

LIST(1,L)=0

M=M+1

IF{M-2}3112,112,135
IFLICDILY+ICE(2) 150,140,150
IF{15-11144%4 144,146

CALL MERGT

GO TO 150

CALL FMERG

RETURN

J=J+l

IFINZERIRALJ}SLASH) )Y GO TO 200
Nl=J+1

Jd+l :
IFINZERLRACJ),CUMMA) Y 30 TO 205
NZ2=J~1

CALL PACK {N1,NZ2,I100,RA)}

M=M+1

G0 TO 133

END

$ORIGIN GeCK2yNOREW
$IBFTC UGLl45 MF4,FULISTsREF,XR&

c

100

115
116

118

SUBROUTINE FMERG

FREQUENCY MERGE ROUTINE
COMMON NFREG,DT,FREQ(1001,RAIB2),ISWTCH{10),DAY,DON, YEAR
COMMUON/UTILC/LISTIS00,2)+ICC{2),NFL1,A(LI00) NF2,0(100},1D(4},
ILISTN{IOOD} CUM, IDML{ 4}, IDMZ( 40, IDM2(4),B(200),IGZ(4),I0D,

2IDT(201,BB(2800)

FORMAT (1H1,30X,34HTHE FOLLOWING CASSES ARE ON MASTER,
16H TAPE A6,Th AS OF 3A3/6X, 15(16,2X))

FORMAT LLiHO 25X, 36HTHE FOLLOWING CASSES WERE CALLED FOR,
146H BUT COULLC NOT BE FOUND ON THE OLD MASTER TAPE/

26X,15(16,2X))

FORMAT {1HO,27X,36HTHE FOLLOWING CASES WERE CALLED FOR,
142H BUT (OULL NOT BE FOUND ON THE

21501&6,2X))

CALL XLOSE (4424346,7)
L=0

LL=0

0

K
™ n
S~

M=LIST(1,2)+1
IFCLISTIL,10)200,100,100
REWIND 11}

READ (11} NFl,A

REWIND 1

READ (1} Nf2,C

CALL FRQTS (A, CyNFLyNF2,1I1)
READ (11} ID
TF{LIST{1+,21)1454145,116
DO 120 J=2,M
IFCIDILY~LIST(4,2)0120,118,120
LISTRIT)=ID(1)

148

UPDATE TAPE/5X,

UFLl44038
UF144039
UFl44040
UFl4404l
UFl&44042
UFla4043
UF144044
UFL&44045
UFl44046
UF144047
UF144048
UF144049
UF144050
UF144051
UF144052
UF144053
UFLl44054
UFl144055
UFl44056

000
UGL45000
UGla5001
uGlab002
UGl45003
uUGla5004
UGl45005
UGl45006
UG145007
Uz145008
UGl145009
UGL45010
USG145011
UGla5012
UGl45013
UGl45014
UGl45015
uUGl45016
uGl45017
UGl45018
Uscl4as019
Us145020
UGl45021
uGlasozz
UGl45023
UGL45024
UuGlasg2s
uGl4a5026
uGlaso2y
LGi4esozs
uG145029
Uil45030
uGl45031
UiGle5032
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120
121
122
145

15¢
151

152
153
154

155

156

160
161
162

163

165
166

170
178
180
186

190
195

200

LIST(Jy21=0

I=f+1

GO T 150

CONTNUE

READ (113 LUM

READ (11) IO
TFCID{11YI12241721,121
READ il) ID
TF(IDI1Y+42)1604,170,115
LISTNITN=TD(L)

I=1+1
TF{LY151,153,152
WRITE (14) ICM3

GO T 153

WRITL (14) ICML
IF{K1155,154,155
WRITE (14} NFl,A

k=2

READ (11) B

WRITE (14} IC

WRITE (1la) 8

READ (11) iD

L=2

IFEIG{L) }1564156,155
tL=1

READ (11) 1B
IF{ID(1Y+42)1 60,170,115
IF{T11}161,4165,161
CALL UDMRG (I,0)
READ {11} NFl,A

11=0
=-1

12=2

K=0

READ (11) ID
GO TO 115

WRITE (14} I1LM1
READ (I1) NF1,A

CALL FRQTS (A, CyNFL,NF2,11}

L=-1
K=0
GO TC 153

IF{121190,175,190
IF{11)180,180,186
WRITE (14) ICML
CALL UDMRG (L4NF2)
G0 TO 195

CALL UBMRG (I,2)
GO TC 19%

WRITE (l4) 1DML
WRITE (14) IDMZ
GO TC 300

REWIND 1

READ (1) NF2,.C
J=-NF2

CALL UDMRG (1,40
WRITE {14} IDMZ
WRITE (14} ICZ
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UG145033
UGl45034
UGl4503s
UGl45036
UGlason3ay
UGls5038
UG145039
UGl45040
UGl4s5041
UGl45042
UGl45043
UG145044
UG1l45045
UG145046
UG145047
UG145048
UGl4e5049
UG145050
UGl45051
UGl45052
UG145053
UGl45054
UGl45055
UiGl45056
UGles057
UGl45058
UGl145059
UGl45060
UGl45061
UGl45062
UGl45063
Uuslas5064
uUGl4e5065
LUGa14506866
UGl45067
uG145068
UG1450369
UGl4507¢C
UGi45071
LG145072
UGL45073
UGL450T4
UGl45075
uGl4s076
UGl45077
UGl145078
UGL45079
UGl45080
UGlse5081
UGl45082
UGL45083
UGl45084
UGl45085
UGL45088
UG145087
uGl45088
uGl45089
UGl45090



ARSI i e 7Y

T i 4 B B A 0

GO TO 310 uG145091 y

300 WRITE (14) IC2 UG145092 P

CALL SWTHON (32) UG145093 &

310 CALL SWTHON (30} UGLl45094 :

CALL SWTHON ({35) UG145095 i

ENDFILE 14 UG145096 i

1=1-1 UGL&es509T {

WRITE (6,1} IDD+DAY,DON,YEAR {LISTN(J),d=1,1) UGl45098 :
IF(LIST(1,1))315,330,315 UGl45099

315 M=TABS(LIST(1,1))+1 UG1l45100 2

1=0 UG145101 3

DO 320 J=2,M UGl45102 :

IF{LIST(J,1)1320,320,316 UGl45103 :

316 I=1+1 UGl45104 :

LISTN(I)=LIST{J,1) UGl45105 f

320 CONTINUE UGl45106 1

IF(1)330,330,325 UGles107 ;

325 MWRITE (643){LISTN(J),J=1,1) UGlas108 '

330 IF{LIST{1,1})350,350,331 UGl45109 :

331 M=LIST(1,2)+1 UGL45110 L

I1=0 Us145111 4

DO 33% J=2,1 Usl45112 :

IF(LISTLA,2))335,335,332 UGlasils 5

332 I=1+1 UGl45114 :

LISTN(II=LIST{J,2) UGl45115 ‘

335 CONTINUE UGl145116 :

TFL1)350,+350,340 Ulasily v

340 WRITE (642) (LISTN(J)yJ=1,1) UGl45118 i

350 RETURN UG145119 :

END UG145120 ;

$IBFTC UGl46  M9&4,FULIST,REF,X%R6 UG146000 .

SUBROUTINE ULMRG (i4NF) UGl46001 ;

C UPDATE MERGE ROUTINE UGl46002 :

c NF LESS THAN ZERO  WRITE (NF,C) UGl46003 ;

C NF GREATER T+AN ZEROQ WRITE (IDM3),(NF,C) UG146004 ¥
c NF EQUAL TC ZERD WRITE (1DM1) UG146005

COMMON NFREQ,DT,FREQ{100),RA{B2),[SWTCHI10),DAY,DON,YEAR UG146006 :

COMMON/UTILC/LIST(5004+2), ICDI2)4NF1,40100)4NF2,C{100)+ID(4), U6146007 :

LLISTN(LOCQO) ,DUM, TOM1(4), IDM204),IDM3(4),B{200),1DZ{4),1D0, UGl46008 3

2107T(20),8B12800) UGL46009 :

K=NF UGL46010 :

L=0 UGl46011

IF{NF)100,105,105 UGl46012 :

100 K=-1 UGl46013 ¢

NF==-NF UGLab0L4 ﬂ
105 READ (1) 1D UG146015
110 IF(ID(1})115,111,115 UGl46016
111 IF{K)112,113,113 UG146017
112 IF(L)113,114,113 UG146018
113 WRITE (14) ICM1 UGl146019
114 RETURN UG146020
115 JIF(LISTL141}1116,200+116 UGlas021
116 M=IABS(LIST(1,1})+1 UGl46022

150




$IBFTC UGLaT

117

120

125

200

205

210

215
220

DO 120 J=2.M
IFUIDEL)-LIST(J,14)120,117, 120
LIST{Jd,1}=0

GO TC 200

CONTINUE

READ (1) DuM

READ (1) ID
IFLIDI1))L0O5,105,125
LISTN{I)=1DH{1)

I=1+1

L=1

IFIK}I205,215,210
WRITE (14) NF,C

GO TO 220

WRITE {14} ICM3
WRITL (14) NF,.C

GO TC 220

WRITE {14} ICM1

READ (1) 8

WRITE (14) IO

WRITE (14) B

READ [1) ID

K=0
IF(ID(1)Y)105,105,220
END

M34,FULIST,REF,XR6
SUBROUTINE FRQTS (A CaNFL,NF2,1I1)

C FREGQUENCY ARRAY TEST ROUTINE
COMMON NFREQ.DT,FREQ{100),RA(82),ISWTCH{10),0AY,DON,YEAR
DIMENSION A({LlO0},C{100}

I1=0
IFINF1-NF2)140,100,140
100 K=NFl/2
IF(AEL)=-C(1))1404110,140
110 IF(A(NF1)~C{AF21)140,120,140
120 IF{A{K)-C(K})140,130,140
130 1I1=1
140 RETURN
END
$ORIGIN G+CKZ,NOREW

$IBFTC UG248

c

M3 4, FULIST,REFyXR6
SUBROUTINE MERGT
TIME MERGE ROUTINE
COMMON NFREC,DT,FREQ{LO0),RA{82),ISWTCH(10)4+DAY,DON,YEAR

COMMON/UTILC/LIST(50042), ICD{2)YsNFL1,ATL100),NF2,C{100)4ID(4),
ILISTN{1000) s CUM, IDML(4), IOM2(4), IDM3{4},8(200),IDZ(4),IDD,

2IDT(20)4BB{2800}
FORMAT (1H1,30X,34HTHE FOLLOWING CASSES ARE ON MASTER,
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100

105
110

115
120

125
140

145

150
200
205
210
2iz

215
225

230
240

245

250

300

16H TAPE Ab,TH AS OF IAB/E6X, 15016, 2X))

FORMAT (1HQ,25%,36HTHE FOLLOWING CASSES WERE CALLED FOR,
146H RUT COULC K0T BE FOUND CN THE OLD MASTER TAPE/

26Ky 15(16,2X1))

FORMAT [1HO 27X, 36HTHE FOLLUWING CASES WERE CALLED FGR,
142H BUT COULC NGT BE FOUND ON THE UPRATE TAPE/6Xy

21501646X1))

CALL KLOSE l4a,143,5,8)
REWIND 2

REWIND 12

REWIND 13

I=1

READ (12} ICT
IF(IDT(1}33105,200,105
IF(LIST{L,2))140,140,110
M=l 1S5T{1,2)+]

DO 115 J=s2,.M
[F{LISTLJ,2)-IDT{1)}215,112,115
LIST(J,2)=0

GO TC 140

CONTINUE

REAC [12) DUW¥
FF(IDTL2))100,125,100
READ f(12) [DT

GO TO 120
LISTN(IY=TDT (1)

I=1+1

READ (12) BB

WRITE (13) ICT

WRITE (13) B8
IFIIBT(2))100,150,100
READ (12} IDT

GO TO l4&5

READ (2) 10T
IFLIBTL11)205,300,205
IFILISTLL411)24045240,210

=LIST{1,1)+1

DO 215 J=2,4M
TFILIST(J,11-10TI1))215,2124215
LIST{J,1)=0

60 TO 240

CONTINUE

READ {21 DUM
[F{I0T(2))200,230,200
READ (2) IDT

GO 10 225
LISTNL{I)=IDT (1)

I=1+1

READ {2} BAR

WRITE (13) ILCT

WRITE (13) 82
IF(IDT(2))200,250,200
READ (2) IDT

GO TO 245

WRITE (13} 1CT
ENDFILE 13

CALL SWTHON (29)

CALL SWTHON (33)

152

U248008
uG248009
UG248C1L0
uG248011
UG248012
uG2480132
UG248014
UG248015
LG248016
uG248017
UG244801B
uG24B019
UG248020
uGgz24guzl
Ui248022
UG248022
UG248024
UG248025
uG24802¢6
uG248027
uG2as02g
UG24B8029
LUG248030
us248031
LG248032
U5248033
uG243034
UG24803%
UG24B8036
UG2480737
uG248038
us248039
UG248040
UG24B8041
uG248042
UG248043
UG2480C44
L;G248045
uG248046
UG24B04T
U248048
usG248049
UG248050
ULZ448051
UGZ2480U52
uG248053
UG248054
uG2480585
UG248056
UG2480%7
UG248C58
Uis248059
UG248060
UGZ48061
UG248062
UGZ4B063
UG248064
UG248065




$ORIGIN
$IBFTC UF249

c

310

312
315
317

320
325

327
330

335
350

100

CALL SWYHON (34)

[=]=1

WRITE 18,1} IDD,DAY,DUN,YEARy (LISTNIJ)sd=1,41)
TFLIST{1+,1))320.320,310

1=0

M=LIST(1,1)+1

DO 315 J=2.M
TFILIST{J,1)1312,315,312
I=1+1

LISTNIT}=LISTId, 1}

CONTINUE

IF(1)320,320,317

WRITE (6,3) {LISTN{J}yd=1,11
TFLLISTEL,2))3504350,325

1=0

M=LIST(1l,2)+1

D0 330 J=2,M
IFILIST{J,21)13274330,327
T=1+1

LISTN(IN=LIST (4,2}

CONTINUE

IF{11335,350,335

WRITE (6,2) (LISTN{J)yJd=1,1)
RETURN

END

FyCKZyNOREW
MG 4, FULISTsREF,XR6
SUBROUTINE RETRI

DATA RETRIEVAL SYSTEM
LOGICAL NZERZEROD
COMMON NFREQsDT,FREQ{100),RA{B2), ISWTCH(10},DAY,DON,YEAR
COMMON/UTILC/LIST(50042),ICD12)sNFLyACLO0) 4 NF2Z,C{100),1ID(4},
ILISTN{LDOQO) ,DUM, IDML (4}, IDM214), IDM3(4},B(200),IDZ(4%},1DD»
2IDT{20},BB(2800)
OATA COMMA,SLASH,T/1H,,1H/, IHT/
FORMAT {1H&4,35X,37THTHE RETRIEVED TIME DATA TESTS NOW ON ,
112HUNIT UT2 ARE/6X,15{1642X1})

FORMAT (1HQO 26X 36HTHE FOLLOWING TESTS WERE CALLED FOR ,
141HBUT COULD NOT BE FOUND ON THE MASTER TAPE/6X,15(16,2X))
FORMAT (1HD,23X,4HTHE I3,27H FREQUENCIES WHICH PRETAIN .

148HFOR ThHE FOLLOWING FREQUENCY DATA RETRIVAL CASES ,
2IHARE/ZX,10(11PELL 442X 1))

FORMAT (1H4,30X,36HNONE OF THE TESYS WHICH WERE CALLED .
135HFOR WERE PRESENT ON THE MASTER TAPE)

FORMAT (1HO+55X,21HTHE TESTS PRESENT ARE/6X,15(16,2X})
FORMAT (1HO,9X436HTHE TESTS WHICH WERE CALLED FOR BUT ,
146HWERL NOT ON THE MASTER TAPE DR PRETAINED 7O A ,
132HDIFFERENT SET OF FREQUENCIES ARE/6X,15(1642X1})

J=5

I=1

J=J+1

IF{NZER{RA{ J),COMMA)} GO TO 100

IF{NZERIRA{J+1],C0OMMAY) GO TO 103
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103
105

110

200

205

210
215

220
250

255
260

261

262

263
265
270

300

CALL REREAD tI)

Jz g+l

Q=RA(J)

J=J+l

IF{NZERLIRAL J),SLASH)) GO TO 105
J=J+1

CALL TESRT {LISTsJ,s1,ICD}
IF(ICDI1))500,110,500
IFINZERLQ, T} GO TO 300
CALL KLBSE (5413395:6,81
REWINDLZ

REWINDZ

M=LIST(l,1)+1

READ (13) IDT

DO 210 K=24M
IF{LISTIK,1})-1DT(1}1210,205,210
LISTN({I}=IDT{1)

I=1+1

LIST(K,1}=D

GO TO 250

CONTINUE

READ (13} DUM

KK=1

TF{IDT({2)NELO) KK=2
READ (13) IDT

GO TO (2154220} KK
IFLIDT{11)200,260,200
READ (13) 68

WRITE {2} 107

WRITE (2) #8

KK=1

IFLIDT{2).NE.O} KK=2
READ [13)IDT

GO TO {250,255} ,KK
IF{IDT(1)1200,42560,200
CALL SWTHON (34}

CALL SWTHON (29)

WRITE (2} I1DT

ENDFILE 2
1F{1-1)261,261,262

WRITE (644}

RETURN

I=s1-1

WRITE {6,1) (LISTNUJ),d=1,1}
M=LIST{1,1}+]

I=0

DO 265 J=2,M
IF(LIST(J4,1)1265,2654263
I=1+1

LISTRUIY=LIST(J,1)

CONT INUE
IF(1)500,500,270

WRITE (642) (LISTN(J)4d=1+1)
RETURN

CALL KLBOSE [(54233454647)
REWIND 1

REWIND 14

M=LIST{1,1})+1
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305
307

306

310
315
320

325
330

335

350
351

355
356

360

370

3712
375
3r7

380
390

500

READ {14) NF1l,A
L=0

READ (l4) ID

DO 310 K=2,M
IF(LISTILK,1)~ID11))310,306, 310
LISTN{I)=1D(1)
LISTi{Ky1)=0

[=1+1

60 7O 350

CONTINUE

READ (14) DUM

READ (14) ID

IF(IDI1Y 320,315,315
READ {14) ID
IF{IDIL)+2)325,335,307
IF{L}I370,330,370

READ (14) NF1l,4

GO TO 305
IF{L)370,380,370
IF{L)355,351,355

WRITE (1} NF1,A

L=1

GO TO 356

WRITE (1} 1DML

READ {14) B

WRITE (1} IO

WRITL (1) B

READ (14) ID
TF{ID(1))360,4356,356
READ (l4) ID

IF{ID{LY 370,370,307
WRITE (1) IDM

WRITE (1) IDZ

ENDFILE 1

[=1~1

WRITE (643) NFI,(A(J)Y,J=1,4NF1)
WRITE (5,5) {LISTNLIJY,J=1,1)
M=zLTISTILl 1)+

1=0

DO 375 J=2,M
IF{LISTUI41)1375,375,372
I={+1
LISTNCE)=LIST{J, 1)
CONTINUE
IF(I)390,390,377

WRITE {(6,6) (LISTN{J),»d=1,1)
G0 TO 390

WRITE (64,4)

CALL SWTHON [28)

CALL SWTHON {35)
RETURN

END
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$O0RIGIN
$IBFTC UF350

c

o e

o

100

103

105

110

115
117

120

125

130

FyCK2Z2yNCREW
M94 ,FULIST,REF,XR6

SUBROUTINE WGTD

TIME DATA QUTPUT SYSTEM

LOGICAL NZER,ZERD

LOGICAL ISTST

COMMON NFREQ,DT,FREQI100),RA(B2},ISWTCH{10),DAY,DON,YEAR
CDMMGN/UTILC’LIST‘500|2'lICD(Z]!NFI?A(IOO):NF2|C{100)!10(4’!
IL!STN(IOOO)'DUM,[DM1(4)|IDHZ(Q’yIDM3(4‘|B‘200)1IDZ(4"IDD'
2107(20),BB{2800)

DIMENSION CC(14,200),1C{14, 200}

EQUIVALENCE(CC,BB, IC)

DIMENSION ICH(14).BUF(14),CAL(L1%)

DIMENSTION ADRM(14),10RM({14)

EQUIVALENCE [ACRM, 10RM)

DATA COMMA,SLASH, TEsCHyPsLPRNyRPRNySTAK/L1H,y s 1H/2HTE +2HCA,
11HAZ1H( s 1H} y LH#/ s BLANK/L1H /

FORMAT (2A6)

FORMAT (16)

FORMAT (E12.0)

FORMAT {1HO,50X,5HTEST 16419H IS NOT ON THE TAPE)

FORMAT (1H1,+53%X,12HTEST NUMBER 16440Xy3A3/6XBHCHANNELS/
LTXsTUBX412,:8X)/8XyTIBXs0248%))

FORMAT (1X, 16, 7(3X,1PEL12.5y3X/BXyT(3X,1PEL12.5,3X})

CALL KLOSE (64192+3,546,8)

IK=0

J=5

K=0

J=J+1

TF{NZER{RA(J),COMMA) )Y GO TO 100

IF(NZERIRA{J+1},COMMA}) GO TO 103

CALL REREAD (J}

J=J+]

L=Jd

M=J+1

CALL PACK {LsM,wW0O4RA)

ISTST=.FALSE.

J=J+l

IFINZERCRALJIHSLASH}) GO TO 110

IF{ZEROLWOD, TEY)Y GO TO 150

IF{ZEROLWD,CH) )Y GO YO 200

J=J+l

IF{ZEROLRACJILPY) GO TO 115

CALL TESRY {1CHyJ,1,41K)

GO TO 120

ICH({1)=0

J=J+l

IF(NZERI(RA(J},COMMA)) GO TO 117
K=K+1

IF{K-3}125,300,300

J=J+1

EF{NZERLRA{ J),COMMA)) GO TO 130
CALL REREAD (J)
IFLZERQLRA(L),STAR)} GO TO 500
J=J+1

L=J

M=J+1

G0 TO 105
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150
155

200

205

210
215

220
225

230

235

240

245
250

260
265

270

300

305

210
315

320

L=J+]

J=d+1

IFINZER(RALJ},COMMAL})Y GO TD 155
M= -1

CALL PACK {L.M,K0,RA)

CALL RITE3]

WRITE {31,1) WD

CALL READ31

READ {31,2) ITE

GO TO 120

L=J+1

I=1

J=J+]

IFINZER{RA(J},LLPRN}} GO TO 205
M= J)-1

CALE PACK (L MyWC,RA)

CALL RITEZ3L

WRITE (21,1) WO

CALL READ3L

READ {31,2) INC

L=d+}

JK=0

NENRES]

IF{ZEROLRATJY,COMMAY) GO TO 220
IFINZERIRA(JI+RPRN]) GO TO 215
JK=2

GO TC 225

IFIZERGURA(J+1) ,COMMA) ) JK==-2
M=J=1

TF{M=L~51230,230,235

Wl=BLANK

GO TO 240

L1=t+5

CCALL PACK {LsL1sW1,RA)

L=L1+]

CALL PACK (LyMyW2,RA}
CALL RITE3L

WRITE (31,1} Wl:W2
CALL REAC3L

READ (31,3) CAL(I)
IFLIK)245,250,260
CALL REREAD (J)

I=1+1

GO TO 210
IF(I-INC1265,2704+265
IxK=1

CALL WROUT (1,501)
RENES]

GO TO 1290

IRW=0

K=0

IF{1K) 125,305,125
READ (13) 1DV
IF{{0T(L}=1TE)310,400,310
IF{IDT(1)}315,325,315
READ (13) DuM
IF{(IDT(21)305,320,305
READ (131 107
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GO TO 315
IF{IRWI335,330,335
REWIND 13

IRw=2

G0 TO 305

WRITE (64%4) 1ITE
REWIND 13

GO 10 125

1Kd=0

LINE=0

1POINT=1

READ {13) BSH
IF{ISTST) GC TOD 406
ISTST=.TRUEI

D0 401 M=1l,14
ACRM{M)=BB (M)

KK=1

KL=1IDT1{3)
IF{IKJ}&20,410,420
L=ICH{11+1

WRITE {10,5} ITE.DAY:DUN;YEAR.(ICH!M!.M=2,L!

{KJ=1

IFILINE-551425,4251450
IF(KK=KL1430,430,460

DO 436 M=2,L

IM=TCH{M)

KJ=M=1
IF{IDT{20)1435,434+435
CCUIMKKI=ICLIM,KK)~TORMLIM)
GO TO 436
CCUIM,KKI=COUIM, KK =AORMIIM)
BUF{RJI=CC{IMyKK)#CALIKY)
WRITE (10,6) IPOINT, {BUF{M) M=1,KJ)
IPOINT=1POINT+1
IF{KJ=T) 445 4445,440
LINE=LINE+]

LINE=LINE+]

KK=KK+1

GO TO 420

LINE=0

1K4=0

TF{KK=KL)415,4)15,460

KK=1

IF(IDT{2)1125,465,125

READ (13) 1ID7T

GO TO 405

CALL SWTHON {(34)

RETURN

END

158

UF350115%
UF350116
UF350117
UF350118
UF350119
UF350120
UF350121
UF350122
UF350123
uF350124
UF350125
UF350126
UF350127
UF350L28
UF350129
UF350130
UF350131
UF350132
UF350133
UF350134
UF350135
UF350136
uF350137
UF350138
UF350139
UF350140
UF350141
UF350142
UF350143
UF350144%
UF350145
UF350146
UF350147
UF350148
UF350149
UF350150C
UF350151
UF350152
UF350153
UF350154%
UF350155
UF350156
UF350157
UF350158
UF350159
UF350160
UF350161
UF350162
UF350163
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$ORIGIN A CK2,NOREW 00o

$IBFTC CA651 MI4 /24 XRESLIST CAB51000 £
SUBROUTINE CERR CA651001 ¢

c CORRELATION SYSTEM MONITOR CAb51002 :
COMMON NFREQ,DT,FREQ(100),RA(B2),ISWTCH{10),DAY,DON,YEAR CA651003 :
CBHMGNICORRC/ICP{ZD,ZSI,SA(823,ITDUT:ITAUIIOO).ITIN-IDEL,[SA.ITZ, CA651004 &
11TM|NTV}1CH{1411ID(zO),IDluIngID3;[D4tPHIt100125)'CAL[14)t CA651005 :
2BUF {2800 ,4) CA651006 {
COMMON/NRLSWT/NRLSW, ANORM{1 4) CA651007

DIMENSIGN ID2{4) CA651008
DIMENSIAN CP(20,25) CA651009
EQUIVALENCE (ICP,CP) CA651010
LOGICAL ZERO,SWITCH,NZER CA651011 i
DATA RELC,CONP,CORRA,PRIN,CRLOyPPOT/4HRELDy4HCOMP  4HCORR CA651012 i
14HPRIN,4HCRLO, 4HPLOT/ 4 BLANK/1H / CA651013 ¢
DATA CONT/4HGONT/ CA651014 :
15=0 CA651015 v
CALL SWTHOF {18} CA651016 :
CALL SWTHOF (19) CA651017 i
CALL SWTHOF (20) CA4651018 ;
90  CONTINUE CA651019 b
DO 110 J=1,25 CA651020 :
00 100 I=1,14 CA651021 H
100 ICP{I,J)=0 CA651022 I
DO 105 1=15,20 CA651023 :
105 CPUl,JI2BLANK CA651024
110 CONTINUE CA651025
115 CALL KARD (J) CA651026
120 CALL PACK (2,5,W0,RA) CA451027 ,
IF(1S)130,1254130 CA651028 :
125 REWIND 1 CA651029 i
WRITE (1) NFREQ,FREQ CA651030 i
15=2 CA651031 ;
130 1F(ZERO(WQ,RELO)) GO TO 135 CA651032 &
IF(ZEROLWOs CEMP)) GO TO 140 CA651033 L
IF(ZEROLWO,CORRA)) GD TO 145 CABS51034 I
IF{ZEROCWO, PRIN}) GO TO 150 CA651035 :
IF{ZERO(LWO,CRLO)) GO TO 155 CA651036
[F{ZEROLWO,PPOT)) GO TO 170 CA651037
IF(ZERDLWO,CONT))Y GO TO 180 CA651038
1DZ(1)=0 CA651039
102(2}=0 CA651040
10Z(3)=0 CA651041
10Z(41=0 CA651042
WRITE (1) 1DZ CA651043
ENDFILE 1 CA651044
REWIND 1 CA651045
RETURN CA651046
135 =3 CA651047
J=2 CA651048
GO TO 160 CA651049
140 1=1 CA651050
J=1 CA651051

160




145

150

155
160

170

180

GO TO 160
I=2

J=1

GO TO 160
I=2

J=2

GO 710 160
I=1

J=2

CALL ODECCD (1,4)
GO TO 120
CALL PHITAU
CALL TFPHIP

CALL PTPR!
CALL PLPHI
GO TC 120
IDZtl)=<-1
IDZt2)==1
IDZ2(3)=-1
IDZ(4)=-1

WRITE (1) IDZ

IF(SWITCH(2,18,19)) CALL SWTHON(2)}

GO TU 90
END

$IBFTC Ca652 M34,FULIST,REF, XRé

C

WP =

100
105

110

SUBRGUTINE KARD {J)

CORRELATION SYSTEM CARD INPUT ROUTINE
COMMON NFRZQ+DT,FREQ{100},RA{82),ISWTCH{10})},DAY DON,YEAR

COMMON ICMPIT

COMMON/CCGRRC/ICP{20,25)4S5A(B2), ITOUT, ITAUL100),ITIN,IDEL,sISA.ITZ,
1ITM,NTV, ICH{14),105(20),1D1, ID2,1D3, ID4,PHI{L0G,25)4CALI{14),

2BUF(2800,4)
LOGICAL ZERQOWNZER

DATA C,CCMMA,PAUSSTAR/LHCy 1Hy  4HPAUS, LH*/

DATA PAGE/4HPAGE/

DATA CDOMP/&4HCUMP/

FORMAT {80Al)

FORMAT (1H ,80A1)

FORMAT (1H1)

[DMPIT=1

CALL CARD

IDMPIT=0

READ (5:l1) (RA(T1),I=1,80]
WRITE (6,2} [RA[(I),I=1,80)}
WRITE (1042) (RALI)3I=1,480)
0O 110 [=1,82

SA(T)I=RA{I)
IF(ZERGLRA(L1),C)) GO TO 100
CALL SQUELZ
IF(ZEROLRA{L),COMMA)) GO TO
CALL PACK {(2,5,WD,RA)
IF{ZERDLWO,PAGE}) GO TO 120
IF{ZERD(WQ,COMP)Y GO TO 125

100

161

CA651052
CA651053
CA651054
Cas51055
CA651056
Ca651057
CA651058
CA651059
CA651060
CA6510861
CA651062
LA651063
CA651064
CA551065
CA651066
CA651067
Cab51068
CA651069
CAe51070
CA651071
CA651072
CA551073
CA6510T74
CA651075

CA&52000
CA652001
CA652002
CA652003
CA652004
CA652005
CA&52006
CA852007
CA652008
CA652009
CA&52010
CA652011
CA652012
CA652013
CA652014
CA652015
CA652016
CA652017
CAb652018
CA652019
CA652020
CA652021
Capb2022
CA652023
CAbL52024
CA&5202%
CA652026
CA&52027
CA652028



115

120

125

130

IFINZERLWO,PAUS)) GO TO 115
CALL MESAGE

64 1O 105

J=1

IFINZERLRA{L}+STAR)} J=0
RETURN

WRITE (10,43)

GO TO 100

CALL TDUMP (RA,-1}
IF{2ERO(RA(6),COMMAY) GO TO 130
IOMPIT=2

CALL CARD

1OMPIT=0

GO TCO 100

CALL TDUMP {RA,1)

GO TO 100

END

$ORIGIN HyCK2,NOREW
$IBFTC CH1%3 M3 4, FULLIST,REF+XRé

c

100

105

110

115

120
130

140

SUBRCUTINE DECOD (11,12}

CONTROL CARD DECODE CONTROL ROUTINE
COMMON NFREQ DT, FREQ(100}4RA(82), ISWTCH{10),DAY,DON,YEAR
CDMMDNICCRRC/ICP(ZO'25).SA{BZl.lTUUT.ITAUI100).IT[N.IDEL'ISA'ITZ,
11TM,NTV.ICH(14!.ID(20)'IDl,IDZ'[D3,ID4.PHII100-25).CAL(14).
2BUF (2800 ,4)

LDOGICAL ZERG,NZER

DATA CUMMA,SLASH/1H, 1H//
[=11+12

GO TO (200,100,150,1404130}),1
J=5

J=J+1

IF(NZERLRALJ),COMMAY)Y GO TO 105

IF{NZERLRA(J+1),COMMA)) GO TO 110

ITOUT=ITIN

GO 10 120

JEd+l

IF(NZERIRALJ),SLASHYY GO TO 110
L=d+1

J=J+1

TFINZERLRALJY,COMMA)) GO TO 115
M=J-1

CALL PACK (L.MyWO,RA}

FORMAT (A6)

FORMAT {16}

CALL RITE31

WRITE (31,1) WO

CALL READ3]

READ (31,21 ITOUT

CaLL KARD (J)

G0 TGO 200

CaLL DECOZ (3)

GO TO 200

I1=1/2

CA652029
CA652030
CA652031
CA652032
CAb652033
CA652034
CA652035
CA652036
CAs52037
CA652038
CA652039
CA652040
CA652041
CA652042
CA652043
CA&652044
CA652045

000
CH153000
CH153001
CH153002
CH153003
CH153004
CH153005
€H153006
CH153007
CH153008
CH153009
CHL153Q10
CH153011
CH153012
CH153013
CH153014
CH15301%
CH153016
CH153017
CH153018
CH153019
LH1583020
CH153021
CH153022
CHL53023
CH153024
CH153025
CH153026
CH153027
CH153028
CH153029
CH153030
CH153031
{H153032
CH1530133
CH153034
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150
160
200

CALL DECC2 (1}

GO T8 200

GO TU (160,140),11
CALL DECCL

RETURN

END

$0RIGIN [4CK2,NOREW
$IBFTC CIl54 M4, FULISToREF,XR6

C

U oo

100

105
110
115
120

125

130

135

140

SUBROUTINE DECOL

PARTIAL CONTROL CARD DECODER

COMMON NFREQ,OT,FREQTU100),RA{82),ISWTCH{10}),DAY,DON,YEAR
COMMON/CORRC/ICPI20425) 5 SALE2), ITOUT, ITAUCLO00}, ITIENSIDEL,ISA,ITZ,
LITMeNTV, ICH{ 14}, 1D(20), I10L, ID2,ID3, ID4,PHIL100,25),CALI14),

2BUF (280D ,4)
COMMON/NRLSWT/NRLSW, ANORMI{1 4)
LtOGICAL ZERDWNZER,SWITCH
DATA NR/Z2HND/

DATA BLANK,COMMACRLOyTE.ST 4 TZyTMyNT,CHyCA,TA4DE,SLASH,
ILPRNRPRN/1H y1Hy4HCRLO, 2HTE) 2HSA, 2HTZ 9 2HTM, 2ZHNT 4 2ZHCH, 2HC A

22HTA2HDE, LH/ yLHU, 1H)} /
FORMAT (14A6)

FORMAT (14161}

FORMAT (7E12.0)

FORMAT (12H ws#wes TEST 1642X,18HIS NOT ON THE TAPE)

FORMAT [1l4Fé.0)

DIMENSION AQL121),A0212414)4TCAL(L4)

DIMENSION AQ3(14!

DO 100 I=1,21

AJ1{T)=BLANK

DO 105 J=1,14

AD3 ¢J)=BLANK

00 108 I=1,2

ADZ{T,J)=0LANK

fC=10

J=5

J=J+1

[IFINZERIRA{J),COMMA) )Y GO TO 115
IF{NZERIRA[ J+ 1) ,COMMA)Y) GO TO 140
CALL KARD (dJ)
IF{J}125,140,125

CALL PACK (2,5:w04RA)
IF(ZERDLWO,CRLD}YY GO TO 110
IF(IC)135,130,135

CALL SwWTHOF (1B}

GO T 400

CALL WROUT (1,400}

CaLl SWTHON (18)

RETURN

J=J+1

L=J+]

I=1

K=3

CALL PACK {JylLsw3,RA)

163

CH153035
CH153036
CH153037
CH153038
CH153039
CH153040

000
CI154000
CI154001
Cil54002
C1154003
CI154004
CI154005
CI154006
C1154007
Cil54008
L1154009
CI154010
CI154011
CI154012
CI154013
Cl1154014
CI154015
CI154016
CI154017
CIl54018
Ci154019
€1154020
C1154021
CI154022
Cil54023
CI15402%
Cl115402%
Ci154026
CI154027
CIls54028
CI154029
CI1154030
CI1540231
CI154032
CI154033
CI1154034
C1154035
CI154036
CI154037
CI1l54038
Cil54039
Cl154040
CI15404]
CI154042
CT154043
CI154044%
CI154045



145
150
155

160

170
171
ir2
173
175

180

200
205

; 210
: 215

220

225
i 230
300

305

310
315

IF(ZERO(WO, TE)} GO TO 175
IF{2ZEROLW0O,ST))Y GO TO 173
IF{ZEROLWO,TZY) GO TO 172
IF{ZERDLWO,T¥})) GO TO 171
IFIZERCIWO,NT)} G0 TO 170
IF(ZEROLWO,CHY) GO TCG 200
1FLZERUIWO,CA)) GO TO 300
IF(ZERQ{WO,TAY) GO T 155
IF(ZEROIWO,DE}) GO TO 150
IF(ZERODLWO,NR)Y GO TO 600

CALL KARD (J}

IF{JI135,145,135

I=1+1

J=d+l

IFINZERIRA(J)I,SLASH) ] GO TO 155
L=J+1

J=J+1

IF(NZIERLRA(J),COMMALY) GO TO 160
M=J-1

CALL PACK [LyM,ACL(1),RA}
[C=IC~1

GO TO 120

K=K+1

K=i+1

K=K+1

KzK+1

J=J+1

IFI(NZERLRALJ)SLASHY)Y GO TO 175
L=J)+]

J=J+1

IF{NIER{RA{J),COMMA) ]} GD TO 180
M=J-1

CALL PACK {(L+My;AQLIK],RA)
IC=IC~1

GO TO 120

1=8

15=0

J=J+l

IF(NZERLRALJILLPRN)) GO TO 205
L=J+1

J=J4+1

IFIZERQ{RA(JI,COMMA} } GO TD 220
IFINZER(RA(J) 4RPRN))Y GO TO 215
IS=1

M=J-1

CALL PACK {L+M, a01(I),RA)
IF{IS5}1230,225,230

[=0+1]

G0 TO 210

J=J+1

[C=1C~-1

GO TC 120

I=1

18=0

J=J+1

IFINZERURALJIZLPRNY)Y GO TO 3205
L=Jtl

J=d+]

164

Ci154046
C1154047
CIL154048
£L1154049
C1154050
CI154051
CIl54052
C1154053
CI154054
CI154055
C11540%6
CI154057
CI154058
L1154059
CIi540G60
CiI154061
CI154062
CI1154063
CI154064
C1154065
C1154066
CI154067
CE154068
CI154069
Cil54070
CIl540T71
CI154072
CI154073
CILS4074
CIl54075
Cil54076
CI154077
Cil54078
CILl54079
CI154080
CI154¢81
CI154082
€CI1154083
CI154084
CIL54085
Cll54086
CI154087
CI154088
CI154089
CI154090
C1154091
CI154092
£I1154093
CIl54094
CI154095
CI154096
CI154097
C1154098
CIL54099
Cl1154100
£I154101
CIl54102
Cl154103
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320

325

330
335

340

400

402

403
405
410
412

415
420

425

430
435

440
445

450
455

IFIZERO(RA(JIL.COMMA)} GO TO 220
IF(NZER{RALJ}RPRN}) GO TO 315
I5=1

M=-1

K=1

[F{M--51325,325,340

K=K+1

CALL PACK {LyM,A02{K,1}4RA)
IF{181230,335,230

I=1+1

GO T8 310

Li=L+5

CALL PACK (L, LI, AOQ2{(K,I),RA}
L=L1+1

GOa TO 325

CALL RITE31

WRITE (31,1) (ADL(I)Y,I=1,T7}
CALL REAC31

READ (3142) ITAZ+IDELITINe ISA;ITZsITMaNTV
CALL RITE3l

WRITE (31,10 (AOY(I),1=8,.211}
CALL READ31

READ (31,2} ICH

CALL RITE3L

WRITE l31:1' (‘ADZ'I'K)|I=1|2}’K=117,
CALL REAL3]

READ 131+3) (TCALII),1=1,7)
CALL RITE3]

WRITE [31,1) {CAQ2{1,K)4I=142)+K=8,14)
CALL READ31

READ (31,3) (TCAL{I[}),I=8,14)
IF{NRLSW)402,403,402

CALL RITEAL

WRITE (31,1)A03

CALL READ31

READ ({31,5)AC3

CONTINUE

DO %15 I=1,14

K=ICH(I)

IFIK)}410,420,410
CALIK)Y=TCALI(I?

IF(NRLSW 412,415,412
ANORMIK)Y=A03( 1)

CONTINUE

ITAU(L)=1TAZ

DO 425 K=2,NTV

L=Kk—1
ITAU(K)I=1TAULL) +1DEL
CONTINUE

IFISWITCHIL,»3)) GO TO 470
REWIND 2

READ (2) 1D

IFCIC{LI-ITIN) 440,500,440
IF{IDCL) V445,450,445

READ (2) DuMm

GO TO 435
IF{[-99)455,460,455
1299

165 |

C1154104
CI154105
C1154106
C1154107
C1154108
CI154109
CI154110
CI154111
C1154112
CI154113
CIl54114
C1154115
CI154116
C1154117
CI154118
CI154119
CI154120
CI154121
CI154122
CI154123
CI1154124
CI154125
C1154126
CI154127
CI154128
C1154129
CI154130
CI154131
CI154132
CI154133
CI154134
CI154135
CI154136
CI1564137
C1154138
CI1154139
C1154140
CI154141
C1154142
C1154143
CI154144
CI154145
C1154146
C1154147
C1154148
CI154149
CI154150
CIL54151
C1154152
C1154153
CI154154
CI154155
CI154156
CI154157
CI154158
CI154159
C1154160
CE154161



i

460
470
500
600
605

610

615
620

625

630

GO TO &30

WRITE {64+4) ITIN

CALL SWTHON {18)

RETURN

NRLSW=1

J=J+l

IFINZERIRA{JISLPRN)} GO YO 605
IF(NZERLRA{J+1),RPRN}) GO TO 610
NRLSW=0

1C=IC-1

G0 TO 115

[5=0

K=1

L=d+l

J=J+l

IF{ZEROLRALJ),COMMAY) GO TO 625
IFINZERIRA{J)4RPRN}) GO TO 620
15=1

M=z -1

CALL PACK (LsM,AQ3(K),RA)
K=K+1

IFI151630,615,630

NRLSW=}

IC=1C-1

6o T 115

END

$ORIGIN Ty CHZ2,NOREW
$IBFTC CI255 MI4,FULIST+REF+XRSE

c

TR N

100

105

115

SUBRDUTINE CECD2 tIN)

PARTIAL CONTROL CARD DECODER

COMMON NFREQ+DT,FREQILO0),RA(B2},ISWTCH{10),DAY,D0ON, YEAR
COMMON/CCRRC/ICPI20,25),SA( 821, ITOUT, ITAU{LO0)ITIN,IDEL,ISAITZ,
1ITTMyNTV,ICH{14),ID(20) 4,101y ID2, ID3, 1044 PHILL100,251,CAL 114},

2BUF (2800 ,+4)

LOGICAL ZEROWNZER,SWITCH

DATA CUMMA,LFRN,RPRN,TAyPH OU,TP,DP, LA, DOLAR/LHy s LH( 4 1H)},
12HT A 2HPH,2HOU, 2HT Py 2ZHOP, 2HL A, 1HE /7, COOR/4HCORR /

DATA FROM/ZHFR/

DIMENSION ISAVEK(25),10SAV{ 4}, SAVBUF(2,100)

FORMAT {14A6)
FORMAT (1416}

FORMAT (37H wexx#« TPHI DEFINED FOR UNDEFINED PHI)
FORMAT (42H ==z#e CALL FOR A PRINT OF A UNDEFINED PHI)

GO TG (200,100,+400},IN

J=5

IRELCA=0

J=J+l

IF{NZER{RA(J)CUMMA)) GO TD 105
IFINZER(RA(J+1),COMMAY) GO TO 120
CALL KARD (J)

IF{J}115,120,115

IFIIRELOALLEQ.1) GO TO 420

RETURN

166

CI154162
CI154163
Cll54l64
Cl154165
CIl54166
CI154167
CIl54168
CI154169
CI154170
CIl54171
CIl54172
CI154173
CI1l54174
CI154175
CI154176
CIl54177
CI154178
CI154179
Cl154180
CIls54181
CIl54182
CIl54183
CIi54lu4
Cl154]18%
Cil54186
CIl54187

000
£1255000
€C1255001
CI255002
Ci255003
C1255004
CI255005%
C1255006
£12s55007
C1255008
CI1255009
C1255010
CI1255011
Ccrzssolrz
CIz255013
CIZ2550L4
C1255015
CI255016
Cl1255017
LI1255018
ciz2s55019
CI255020
cizs5021
CI255Q022
cIzssce3
C1255024
CI255025
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120

125

130

135

140
150
15%

160
165
200

205

210

211
215

220

225

230

J=J+]
TF(NZERIRALJ)},LPRN)) GO TO
L=d+l
J=d+]

120

IFINZERIRA{J},COMMAY} GO TO 130

Ml=J-1
M2=J+1
J=Jd+l

IFINZER{RA[J)I,RPRN}) GO TO 125

M=g~1

J=J+1

CALL PACK {LyMLywWlyaRA)
CALL PACK {M2yMyW2¢RA)
CALL RITE3]L

WRITE {31,1) Wl,W2

CALL REAL31

READ (31,2} Il,12

DO 1&0 1=1,25
IF{ICPILl,1))140,165,140
IF(ICP{L, 1} =F1}1160,150,160
IFLICPR{2,1)-12)1160,155,160
ICP{l4,1)=1

GO TQ 110
CONTINUE

WRITE [6,4)

GO TO 110

CALL SwTHOF (20)
IRELOA=0

J=5

Jd=d+l
[FINZERIRA{JL},COMMAY) GO TO
J=J+1

=0

1C=0

ITPRI=0

1T=0

IF(NZER{RA{J},COMMA)} GO TO
CALL KARD (J)
IF(J}2154211,215

J=]

GO TO 225

CALL PACK {2,5,x0,RA]
IF{NZER{WO,CLOR))} GO TO 115
J=5

JEJHL

[F{NZER{RATUJ),COMMA} ) GO TO
J=d+1

GO TU 210

CALL PACK (Jd,J+1,W0,RA)
IF(ZERULWO,TA)) GO TO 240
IFLZEROIWO,PH)) GO TO 300
TF{ZEROIWD,OU)) GO TO 360
IFIZERD{WO,TF)) GO TQ 305
IF(ZLRGIWO,0P)) GO TO 355
IFCZERO{WO,LAYY GO TO 255
IF(ZEROIWO, FROM) ) GO TO 405
CALL SwTHON {19}

CALL KARD (J}
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235

240

245

250

255
260

265

270

275

280
285
290

300

305

310

315

IF{31235,230,235

CALL WROQUT {1.,401)

RETURN

J=J+1

IF{NZERIRA(J),ZLPRNI) GO TQ 240
L=J+1

J=J+l

IF(NZER(RA(J)YRPRN)) GO TO 245
M=j~-1

J=J+2

CALL PACK (LsM,W0,RA)

CALL RITE3L

WRITE (31,1} WO

CALL REAQD3L

READ (31,2) ITPRI

{DE=1TOUT

I1D2=ITPRI

1D3=1

ID4=NTV

WRITE (1) IDl,ID2,ID3,104

po 250 L=1,1C0
PHI(L,1)=1TAULL)
PHL{Ls1)=PHI{Ls1} =0T
PHI[L,2)=0.

WRITE (1) {(PHT{LsK)4K=1,2)4L=1,100)
GO TO 210

Kz=uJ

K=K+1

IF(NZER{SAIK),DOLAR)) GO TO 260
L=K+1

K=K+1

IFINZER(SA(K)4DULAR)Y GO TO 265
M=K-1

K=1%

Li=L+5

IF({LL-M)Y275,280,280

CALL PACK (LeL1,ICPLK,1),5A)
K=K+1

L=iL1+1

[F{K-20)2T7T0,270,285

CALL PACK (LM, ICP(K,I)4SA)
J=M+1

J=J-1

IFINZERIRA(I),DOLAR)Y GO TO 290
Jzd+2

GO TO 210

I=I+1

IC=1

IT=0

GO TO 3190

IT=1

1C=0

J=Jg+l

IF(NZER(RA(J},LPRN)} GO TO 310
L=J+1

J=J+1

IFINZERLRALJ),COMMAY}Y GD TO 220
Mi=J-1
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320

325

330
333
335
340
345

350

355
360
365

3to

375
380

38%
390

395

400

405

MZ2=J+1

J=J+1

IFINZERIRA{JI(RPRNY) GO TO 3158
M=Jg-1

CALL PACK (tL,Ml,Wl,RA)
CALL PACK {M2,:,M,W2,RA)
CALL RITE3L

WRITE (31,1) WleW2

CALL REAEC31

READ (31,2) 11,12
IFLIC)3254330,325%
ICP{1,1)=11

ICP(2,1)=12

J=J+2

GO TG 210

K=1

IF(ICPIL ,K)=11)345,335, 345
IFIICP{Z24K)}=12)345,340,345
KI=K

J=J+2

GO TO 210

K=K-1

IF{K}350,350,333

WRITE (6,3}

Ki=-1

J=J+2

GO TO 210

1G=1

GO TO 365

16=0

J=J+1

IFINZER{RALJ)},LPRN}) GO FO 365
L=J+1

J=i+l

IFINZERIRA{J)RPRNY) GO TO 370
M=J-1

J=d+2

CALL PACK (LyMyWwCsRA)

CALL RETg31

WRITE (31,1) w0

CALL REAL3L

READ (31,21 11
IF{IG1395,375,13195
[FUIT)385,380,385
ICP{3,1)=11

G0 TGO 210
IF(KIY210,210,390
ICPIK KL )=11

GO TC 210

K=11+3

GO T 210

CALL SWTHON (20}

IRELDA=]

J=5

GO TO 205

J=J+1

IFINZERIRA{J},LPRN}) GO TO 405
L=J+]
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$ORIGIN
$IBFTC CH256

c

410

415

420

425

430

440

450

500
505

100

105

108

J=J+1 _
IF{NZER{RA(J},RPRN)) GO YO 410
M=J-1

J=J+1

IF{NZERLRA{J),COMMA}) 60 TO 415
J=J+]

CALL PACK {L,MyWC,RA}

CALL RITE3]

WRITE (31,1) WO

CAaLL READ31

READ {31,2) ISAVEK{I)

GO 10 2i¢

REWIND &

IFISWITCH(1,15)) GO TO 508

READ {4) IDSAVY

READ l4) SAVBUF
IF(IDSAY{1)ILEQ.ITIN) GO TO 430
IF(IDSAV{1)+IDSAVI2)1}425,500,425
DO 450 J=1,2%5

IFLIDSAVIZ2) .NEL.ISAVEK(J])) GG TOQ 450
DO 440 K=1,NiV
PHE(K,J)=SAVBUFI(14K)

CONTINUE

GO TO 425

RETURN

CALL SWTHDN (19)

CALL SwThOF (20}

RETURN

END

Hy CK2 ¢+ NOREW
MI4S2,XROLLIST
SUBROUTINE PEITAU

COMFUTE PHI{TAU)

COMMON NFREQ. DT FREQ(100),RA{82}, [SWTCH(10),DAY,DON, YEAR
COMMON/CCRRCZICP{20425),SAlB2),ITDUT, ITAULL100},ITIN,IDEL,ISA,1TZ,
LITMyNTVZICHI14),ID(20),1Di, 102, 1D3,104,PHI(100,25),CAL(14%),

2BUF128B00,4)
COMMDN/NRLSWT/NRLSWs ANORM{1 &)
COMMON/NFIXST/NCA,NPPC
LOGICAL SWITCH

DIMENSION IGl4)

AZE=0.0

IF{SWITCH(Z2,18,19)) GO TO 500
IF(SWITCHI1,20)) GO TO 312
CALL GETDAT {1.NT4NB,IQ,IBE,IFF)}
IFISKWITCHI(Z,18,19)) GO TO 500
IFINT}500,500,100

b0 105 1=1,100

00 105 4=1,25

PHI(I,,J)=0.

ITMC=ITM-1ITZ

ITC=1

DD 200 ETAC=1,NTV

170

CI1255200
£r2ss5201
€C1255202
€1255203
CI255204
CI255208
CI255206
C1255207
£1255208
C1255209
Ci2s5210
£1255211
c1z2s85212
Crz2s55213
CI255214
£1255215
CI255216
C1255217
cl1255218
Cl255219
CL255220
C125%221
£1255222
Cr255223
CIZ255224
C12565225
C1255226
Cl255227
€I1255228

000
CH256000
CH256001
CH256002
CH256003
CH256004
LH2556005
LH256006
CH255007
CH256008
CH256009
CH256010
CHZ56011
CH256012
CH256013
CH256014
CH256015
CH256016
LH256017
CH256018
CH256019
CH256020
CH256021
CH256022

R o




110
115
116
117

118
120

130

135
140

145

150

200

205

300

305
306

310
312

315

325
500

ITACI=ITAUlITAC)
KK=NT+ITACI
IF{KK-NPPC)110,110,115
NBT=NB

GO TO 130

NBT=NB+1

KK=KK=-NPPC
TFIKK-NPPC)118,118,117
NBT=NBT+1

GO TG 116
IF{NBT-1BEY130,120,130
F2=0.

GO 1O 140

KIK=ITC+1ITACI
IF{KIK-1TMC)135,135,120
Fa2=1.

DO 150 IfFC=1,25
=1CPLL,IFC)
J=ICP{2,IFC)
1F{1)1150,150,145
INT=(NT=-1)=NCA+]
JKK={KK~1)#NCA+J
F1l=RUF(INT,NB)*CAL(I}
F3=F2«BUF[JKK,NBT}=CALITJ)
PHI{ITAC,IFC)=PHI{ITAC,IFC)+Fl#F3

CONT INUE

CONTINUE

NT=NT+ISA

IF{NT~IQ({NH) 300,300,205
CALL GETODAT (2,NT,NiB,1Q, IBEs+IFF)
NB=NR+1

NT=1

FF(NR.GTW4) NB=1
IF{NB-IBE)300,306,300
ITC=ITC+ISA

IF{ITC-1ITMC 108,108,305
CONTINUE
Fl={ITC+ISA}/ISA

0O 310 I=1,100

DO 310 4=1,25

PHI(I 4J)=PHI{I,J)/F1
CALL SWTHON (20}
iDi=1T0UT

[D3=1

ID4=NTV

DO 325 1=1,25
IF{ICP(1,1))325,325,315
1DZ2=1CPL3A,4I1)

WRITE (1) ID1l,4I02+1I03+104

WRITE (1) ((PHI{J,1},AZE)}+J=1,100)

CONTINUE
RETURN
END
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$IBFTC CH257 M3&/2y XRESLIST

c

100

110

115

120

125

130

150

SUBROUTINE GETDAY {L«NT4NB, 1Q,IBE,IFF)
CORRELATION SYSTEM INPUT CONTROL

COMMON NFREQ,DT+FREQ{100}RA{B2), ISWTCH(10),DAY+DON,YEAR,IDMT
COMMON/CCORRC/ICD( 20,2541 ,SA0 820, ITOUT, [TAULL00) ITIN, IDEL,ISA,
1ITZ1TM,NTY, ICH(14),10(20), 1D1,102,1ID3,1ID4,PHI(100,25),CAL{14),
2BUF{144200,4)

COMMONSNGRFI/INOR( 14)

COMMON/NFIXST/NCApNPPC

DIMENSION T1Q{3}),0UF(2800,4),100(20)

EQUIVALENCE (BUF,DUF)

FORMAT (39H ss»ss STORAGE EXECEED FOR TAU SHIFT OF,
#1%,1PEL12.5,28H MAXIMUM ALLOWABLE SHIFT IS 1PELZ2.5)
GO TO (100,200),L

IF(CITAUINTVI-1TAU(L)).GTL00) GO TO 110

NCA=14

NPPC=200

J=-=1

K=1

CALL REDAT (J,K,IQ}

CALL FILBUP [NT,NB,IQsIBEs1FF)

RETURN

NCA=1

00 115 J=1,14

ITF{ICH{J).GT.NCA) NCA=ICH{J)}

CONTINUE

IFCCINCA/3) #3) EQaNCA) NCA=NCA+1

IFINCALGELL)) GO TO 190
TF{LITAUINTVI=ITAUCL) ). GTW( (2800/NCAYI=3})G0 TO 190
J=-1

K=2

CALL REDAT(J,K,IQ}

REWIND 11

b0 120 4=1,20

IDOCII=ED(J)

NPPC=2800/NCA

REWIND L1l

N=1

ID0{(3)=0

READ (2} {(DUF[Jy4)yJd=1,28001}

NITR=1DL3)

D0 150 J=1,4NITR

PO 130 K=1,NCA

DUF{NsL)=BUF (K,J,4)

N=N+1

CONTINUE

IDO{3)=500(3}+1

IF(N.LE.280C0)} GO TO 150
TFL{ID{2)«NELD),AND.(JL.EQ.NITR}) 1DO(2)=1

WRITE (11} ICO

WRITE {11} {DUF{IJ,1),1J=1, 2B800)

N=1

I00(3})=0

CONTINUE

READ (2} 1D

IF(ID(1).EQ.ITIN) GO TO 125

IF(IDO{3).EQ.0) GO TO 170

IDDf2)=1
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$IBFTC CHZ258

C

$ORIGIN
$IBFTC CZ257

C

170

175

130

200

100
i20

140

WRITE (11) ICO
WRITE (11}

00 175 J=1,19%
IpgtJd)=0
CONT I NUE

WRITE (11) ILO
ENDFILE 11
REWIND 11

READ (11} ID

(DUF(T1Js1),14=1,2800)

CALL FILBUP (NT,NB,IQ,IBE,IFF)

RETURN
F=ITAUINTV)
F=F*DT

G=NPP(#3

G=G#DT

WRITE (6,1) F,G
CALL SWTHON (18)
CALL SWTHOF {20}
RETURN

CALL FILCNE {NB,IFF,IBE,IQ)

RETURN
END

M34/24 XR6,LIST

SUBROUTINE RECAT {I,1BE,IQ)
READ ONE BUFFER OF DATA

COMMCN/CGRRC/ICD{20425)sSALE2), ITOUT,ITAULLO00) s ITIN,IDELyISA,
1172, ITMeNTV,ICH(14),I0{20), ID1,102, 103, ID4sPHI{100,+25),CAL(14]}),

2BUF {2500 ¢%)
DIMENSION 1Q{4)
IFI1.GT.0) GC TO 100
KS=1BE
RETURN
GG TD (120,140} ,KS

READ {2} (BUF(J,1),J=1,2800}

[QUI¥=1ID{3)
READ (2) ID
RETURN

READ ({11) (BUF(J,yI11eJ=142800)

IQiry=1n0t3)
READ (11) ID
RETURN

END

LyCK2yNOREW

MI4/72,XRb6,LIST

SUBROUTINE FILBUP {NT,NByIQ,IBE, TFF)

CORRELATION

COMMON NFRCEQ4+DTFREQ{100),RA[{82),ISWTCH{10),DAY,DONsYEAR
COMMON/CGRRC/ZICP{20+25) ¢SAL82), ITOUT, ITAU{L100),ITIN,y IDEL,ISA,ITZ,

INPUT ROUTINE (ALL BUFFERS)
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100

101
102

200
205

210
103

105
106
108
115
120
125
130
135
140
145

150

155
158
160
165

170

1TTMNTV,ICH{14)},iD(20),1ID1, ID2,1D03, ID4,PHI(100+25),CAL114),

2BUF {28004}

COMMON/NRLSWT/NRLSW, ANDRL14)

COMMON/NCRFI/INOR{14)
COMMON/NFIXST/NCA,NPPC
DIMENSIBEN FNCR{14)
EQUEVALENCE (FNOR,y INOR)

DIMENSION 1GQ(4),IBUF(2800,4)

EQUIVALENCE {BUF, IBUF)
I=1

IBE=10

IFF=18(20)

IT=1712

CALL REDAT {(f+1BE,IQ)
If(1-11101,1C1,103

DO 102 J=1.NCA
FMOR({JI=BUF (ds1)
TFINRLSWLER.O0) GO TO 103
ITF{IFF.NE.OQ) GO TO 205
DO 200 J=1,NCA
INOR(J)=ANDR{S)

GO TO 103

DO 210 J4=14NCA
FNOR(J)=ANDRLJ)

DO 108 J=1,NCA

DO 108 K=1,NPPC
L={K-1)#NCA+J
IF{TIFFI106,105,106

BUF (LI} ={BUF{L, [}=INOR{J)
GO0 7o 108

BUF{L»I)=BUF{L, L)=-FNOR(J)
CONTINUE

CONT INUE
IF(ID(L)-TTINDL20,125,120
IBE=1+1

GO TO 13Q

I=I+}

IF{I-4)100,1C0,130

I=1

IFT1IT-NPPC) 14041404145
NB=1

NT=IT

RETURN

IT=1T-NPPC
IFILIBE-5)175,185,150

CALL REDAT (I,IBE,IQ)

DO 160 Jd=1,NCA

DO 160 K=1,NPPC
L=(K-1)#NCA+J
IF(IFFI158,155,158

BUF (Lyl)}=THBUFIL, I)-INDORLJ)
GO TOD 160

BUFIL,I)=BUF{Ls I)=FNOR{J}
CONTINUE

CONTLINUE
IFTID(Y}eNECETIN) IBE=S
I[=1+1

IF{1.GT.4) =1}
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GO To 135

175 IF(I-IBE}1T0,LB0,170
180 NT=0
CALL SwTHON {19)
RETURN
185 1IBE=]
GO TD 170
END
$0RIGIN ZyCKZ24NORENW

$IBFTC C2258 MI4/2yXR6,LIST

C

100

105

110

112
115
120

125
200

SUBROUTINE FILONE (NB,IFF,1BE,IQ}

CORFELATION INPUT ROUTINE {ONE BUFFER)
COMMON NFREG,0T,FRCERQUI00)yRA(82), ISWTCHI10),0AY,D0ON, YEAR
COMMON/CORRC/ICP120425):SALB2), ITOUT, ITAUL100},ITIN,IDEL,ISALITZ,
IITMyNTV ICH(14),10(20),1D1, ID2,1D3, ID4,PHI{100,25),CAL(14},

2BUF{2800,4)
COMMON/NCRFI/INOR{14)
COMMDN/NFIXST/NCA,NPPC
DIMENSION FNER(L1%)
EQUIVALENCE (FNOR, INGR)
DIMENSION IQU&4), IBUF(28004+4)
EQUIVALENCE {(BUF, IRUF}
IF{IBE~-5)200,100,105

IBE=NB

GO TO 200

CALL REDAT (NR,IBE,IQ)

DO 115 4=1,NCA

0D 115 K=1,NPPC
L=(K-1}=NCA+J
IF{IFF}112,1104112

BUF (LeNB)=IBUF(L NB)=-INORLJ)
GO TC 115

BUF {L,NB)=BUF{L,NBJ=-FNOR{J}
CONTINUE

CONTENUE
IF(ID{1)-ITINI125,200,125
18E=5

RETURN

END

$ORIGIN Hy CK2 4y NOREW
$IBFTC CH359 MI4 ¢FULIST,REF, XRE

C

SUBROUTINE TEHIP

COMPUTE PUWER SPECTRAL ODENSITY
COMMON NFREQ,DT,FREQI100),RA{82),ISWTCH{10),DAY,DON,YEAR
COMMON/CURRC/ICP(20,25),SA(82), ITOUT, ITAUVLL100), ITIN,IDEL,ISA,ITZ,
1ITM¢NTV,ICHI14),1D0200),1D1, ID2, 103, I04,PHI{100,25),CLAL{14),
250100,4) ,ANS{10,100),TPH(2, 100}

LOGICAL SWITCH
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£2258023
2258024
2258025
£2258026
czrz258027
C2258028
£2258029

000
CH359000
LH359001
CH359002
CH359003
CH359004
CH359005
CH359006
CH359007



100
200

205

230

250
270

290

300
400

IDL=1TOUT

103=1

ID4=NFREQ
IFISWITCHI{1,20))G0 TO 200
RETURN

T=ITAU{1l)

TD=ILEL

TO=TO#*DT

DO 205 I=1,NFREQ
ARL=T*FREG(1I1)
AR2=TDa2FREGIT)

CALL SCOSN (ARL,SUI,1),5(1,2))
CALL SCOSN (AR2,5(1,31,5(1,4)}
CONTINUE

DO 400 1=1,25

00 300 J4=1,10

JJ=J+3
IFCICP{JJ,111)230,300,230
G0 290 K=14NFREW
SINI=S{K,1)}

COS1=S(K,.2}

CALL OPTION (Isd411)
G=ANS{Jy1)=PH1(1, 1)
A=C0OS1%G

B=SINL«G

D=2.

DO 270 L=2+NTV

CALL OPTION {I,J,L}
C=STNL*S{K,4)+COS1*S5(K,3)
COSTI=COS1#S5{Ky4}~-SINL=S(K,s+3}
SINY=C
G=D®ANSCJyLIPHIIL, 1)
A=8+G=( 051

B=B+G*SIN1
[F{L=-NTY¥+11270,250,270
b=1.

CONTINUE

TPH{1,K)=TDO=4/2.
TPH{2,4K)==TD#R/ 2,
CONTINUE

102=1CP{JJ,1)

WRITE (1} I01,1D2,1D3,1D4
WRITE (1) TPH

CONTINUE

CONTINUE

RETURN

END

$IBFTC CH360 MI4, FULIST,REF,XRé

C

SUBROUTINE OFTION (IPHI,JOPT,LNCT}

POWER SPECTRAL WINDOW ROUTINE

COMMON NFREQ,DT,FREU{ 100} 4RA[B2), ISWTCH({10},DAY,DON,YEAR
COMMON/CORRC/ICP{20,25),5A182), ITOUT, ITAU{LI00),ITINSIDEL,ISA,ITZy
1ITMyNTV, ICH(14),1ID{20),ID], I02,1ID3, ID4,PHI(100,25),CAL{14),
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CH359031
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CH359033
CH359024
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CH359036
CH3590337
LH353038
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CH359040
CH359041
CH359042
CH359043
CH359044
CH359045%
CH359046
CH359047
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OCOoOOoDOOOO

Clo0
100

c200
200

C300
300

C400
400

C500
500

€600
600

C700
700

€800
800

C900
900

cio00
1000

200¢

25{100,4) ,ANS{10,100)+TPH{ 2, 100}

LNCT - SUBSCRIPT OF CURRENT TAU

JOPT - OPTION SUBSCRIPT

I[PHI — SUBSCRIPT OF CURRENT PHI(TAU)

PHI{LNCT,IPHI) - CURRENT PHI{TAU)
TAU{CURRENT} = ITAUCLNCT)=*DT
T(PERQID) = (ITM=1TZ)#*DT

MU(OPTION,TAU)Y = ANS(JOPTLLNCT)
ANS{JOPT,LNCT} MUST BE DEFINED BY THE USER
TAUC=TITAU(LNCT)

TAUC=TAUC#DT

60 10 (100,200,300,400,500, 600, 700,800,900,1000}),J0PT
DEFINITION OF OPTION 1

TP=ITAULNTV)

TP=TP+0T
ANSTL,LNCT)={1.-{TAUC/TP)*=2)%3,/2,

GO TO 2000

DEFINITICN OF GPTIODN 2

TP=200.#0T
ANSU2ENCT)I={1.—(TAUC/TP)*x2)23,/2,

G0 T0 2000

DEFINITICN OF OPTION 3

TP=300.#0T
ANS{3,LNCT)=(1.-(TAUC/TP)#x2}23./2,.

GO YU 2000

DEFINITICN OF OPTION 4

TP=600.40T
ANS(4,LNCTI=(1.—(TAUC/TP)=x2)23,/2,
GD TO 2000

DEFINITICN OF OPTION 5

TP=1TAULNTV)

TP=TP«DT
ANSIS5,LNCT}=e54+.46#005(3.1415926+TAUC/TP)
GO TO 2000

DEFINITIGN OF OPTION &

TP=150.¢0T
ANS(O4LNCT) = (Lo -(TAUC/TP}#22)%3,/2,
GO TO 2000

DEFINITIGCN OF OPTION 7

TP=250.%DT
ANSUTSLNCT)={1.-(TAUC/TPI##2)23,/2,
GO YO 2000

DEFINITICN OF OPTION 8

TP=350,#0T
ANSIBLNCT)=(1l.—-(TAUC/TPI#=2)3,/2,
GO TO 2000

DEFINITICN OF QPTION 9

TP=450.#DT

ANS (94 LNCT)=(1.~{TAUC/TPI*#2)23,/2,
GO YO 2000

DEFINITICN OF OPTICON 10

TP=99-

ANS{LO,LNCT)=,54+.46#C05(3.1415926#TAUC/TP}
GO FO 2000

RETURN

END
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$ORIGIN HyCK2s NOREW
$IBFTC CH461 MI4,FULIST+REF,XRE

C
Cann
Cuenn

100

190
200

216H)
316X, 1THIDENTIFICATION
G5 710X 320 14Xy 1HLy6X s 6HTAUIL) 49X BHPHI(TAU) )
FORMAT (11X+2(12X,1342X,1PE12.544%y1PEL2.5)1}

SUBROUTINE PTPRI
PRINT ROUTINE

THIS ROUTINE PRINTS ALL DESIRED AUTO AND CROSS CORRELATION

FUNCTIONS
LOGICAL SWITCH

COMMON NFREQ.DToFREQU100),RA{B2), ISWTCH{L0)},DAY,D0ON, YEAR

000
CH461000
CH461001
CH461002
LCH461003
CH461004
CH461005
CH46)006

COMMON/CORRC/ICPI20425)4SA{B2), ITOUT, ITAU(L00),ITIN,IDEL,ISA,1TZ, CH461007

IF(SWITEH{2,18,19)) RETURN
puMz=17I~1

DUMZ=DUMZ«DT

DUMa=[TM~-1

DUM3=DUM3 DT

DO 200 1=1,25
IF(ICP{14,1)})200,200,100
DUM1=CROSS

TF{ICP(1, T} EQ.ICPL2,1)) DUMLl=AUTO

J=(NTV+1)/2

1ITHNTV  ICHT 140, 100200, 101y 102,103, ID4yPHI[10G,251CALLT4),
ZBUF (2B00,44)

DIMENSION DUM{6}sCPL20425), IDUMIG)

EQUIVALENCE (CPyICP},(DUM, IDUM)

DATA AUTC,CRCSS/6H AUTD , 6HCROSS /

FORMAT (1H]1,25X,33HCORRELAT ION PARAMETER INPUT TEST 16426X,
13A3/25X, A6 26HCORRELATION FUNCTION
OUTPUT TEST 16,3Xy15H0UTPUT CHANNEL T2/
6A6 410X, 11HTIME RANGE 1PEL12.5,4H TO 1IPEL12.CH461016

PHICIZ2y 1M, 12y

CH4561008
CH461009
CHa61010
CH461011
CH461012
CH461013
CH461014
CH461015

CH461017
CH&461018
CH4461019
CH461020
CH461021
CH461022
CH461023
CH&461024
CH461025
CH461026
CH461027
CH461028

WRITE (1041) ITIN,DAY,DON,YLAR,DUML,ICP{L1,1},ICP(2+1},ITOUT,ICP{3,CH461029

11){CP(K,T},K=15,20),0UM2,0UM3

DO 190 L=1s4
M=J+L
DumMi2)=1TAULL])
DUMI2)=DUM{2)=DT
DUMIS)=TITAU(M}
DUMIS)=DUM(5 ) DT
IDUMIL)=L
IDUM{&)2M
DUMI31=PHI{L, )
DUM{E)=PHI{M,1])
K=3

IF(MaLE.NTV)} K=6
WRITE {10,2) (DUMIN)yN=1,K)
CONTEINUE
CONTINUE

RETURN

END
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S$ORIGIN
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C

Caan

100
200

$ORIGIN
$IBFTC CJ4163

c

(VUL U

100

105
110

115
120

125

Hy CK2, NOREW
M4 FULIST,REF,XRb
SUBROUTINE PLPHI

PLCT EXECUTIVE ROUTINE
PLOT EXECUTIVE CONTROL PROGRAM
LOGICAL SWITCH
COMMON NFREQ,DT,FREQUI00)RALB2},ISWTCH(10),DAY,DON, YEAR
COMMON/CCRRC/DUM{3241),IPL{B,450)
CALL DiCPL
IF{SWITCH{2,18,19)) GO TG 200
IF(TPL{1,1)1100,200,100
CALL PLTI
RETURN
END

JyCK2y NOREW
M4y FULISTREF: XR6
SUBROUTINE ODECPL
DECCDE =PLOT CONTROL CARD
COMMON NFREQ,OT,FREQUL00)yRA{B2),ISWTCH{10},DAY,DON, YEAR

COMMCN/CURRCZICPL20,25),5A082), ITOUT, ITAUIL1O00),ITIN,IDEL,ISA,ITZ,
1ITMyNTV, ICH{ 14),10(20),1D1, ID2,ID3, 1D4,PHI(100,25),CAL(14),

2IPL{B,50),PA[125),15(5,100]
LOGICAL NZERLZERD

DIMENSION PLUBsS0)41FI(3)
EQUIVALENCE (IPL4+PL)

FORMAT (2018)

FORMAT {[20A6}

FORMAT {2E12.0)

DATA COMMA,P3S UE4PLOT,LPRN,RPRN,;SLASHsR,DsBLANK/
11Hy s 1HPs IHS 3 1HUy 1HE y 4HPLOT, 1H{ 4y 1H}y 1H/ ¢ 1HR , 1HD, 1H /
DATA NONE/LIHN/

b0 100 J4=1,5

DO 100 k=1,50

IPL{JyKYI =D

K==1

=0

J=1

J=J+1

IFINZER{RA[J]),COMMA) )Y GO TO 110
TIF{NZER(RA(J+1},COMMA)) GO TO 120
RETURN

IFI(1)=0

[FIt2)=0

IFI{3)=0

I=1+1

[pL(1'1)='K

J=J+1

IFIZERO(RA(LJ),P))Y GO TO 200
IF{ZERDIRALJ),S)) GO TO 300
IF{ZERODLRACI) ¢UYY GO TO 400
IFIZERCIRA(JILE)) GO TO 150
IFIZERODLRALI) yNONEYY GO TD 130
CALL WROUT (14,402}
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000
CH562000
CH562001
CH562002
CH562003
CH562004
CLH562005
CH562006
CH562007
LH562008
CH562009
CH562010
CH562011
CH562012

000
CJ163000
CJ163001
€J163002
CJ163003
CJ163004
CJ163005
CJ163006
CJ163007
CJ163008
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CJ163010
CJ163011
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CJ163013
CJ163014
CJ163015
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CJls63017
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CJ163019
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CJ163021
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CJl63024
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CJlé3026
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CJ163030
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CJl1630G34
CJ163035
CJ163036
CJ163037



4
i

130

135

140
145

150
155

160
165
170
175

200
205

210
215

220

225

230

300
305

310
315

CALL KARD (J)
I[F1J)135,130,135

CALL PACK (245,W0,RA}
1F(ZERDIWO,PLOT)) GO TO 140
1PL{1,1)=0

GO 70 115

[=1-1

IFLI1105,105,145

K={PLIl, 1D

GO TO 105

K=1PL(1,1)

J=J+l

IF{NZERLRA(J),COMMAY) GO TO 155

1F{NZER(RA{J+1},COMMA)) GO TO 120

CALL KARD (4}
1F(J)1160,120,160

CALL PACK (2,5+wGeRA)
IFI2ERU{WO,PLOT)) GO TO 105
GO 70 115

TF{NZERLRALJ+1),COMMA))Y GD TD 125

CALL KARD (4}

IF{JY1754+4125,17%

K=IPL {11}

GO YO ls&0
IF(IFI(1))205,210,205

I=i+1

IFI(2}=0

IPLILyI V==K

IFI(3)=0

IFI{1)=1

J=g+l

IF({NZERIRALJ)LPRN))Y GO TO 215
L=Jd+1

J=J+1

IFINZERLRA(J)COMMAL) GO TO 220
M=J-1

N=J+1

J=Jd+l

IFINZERIRA(JI,RPRN)) GO TO 225
CALL PACK [(LyMsWCyRAD

Ji=J-1

CALL PACK (N,JJsWlsRA)

CALL RITE3]

WRITE {314,2) WO,Hl

CALL READ3]

READ (31,1) IPL{2+s1)IPL{3, D)
J=J+l

IE(NZERILRA{J),COMMAY)Y GO TO 230
GO TO 170
IF{IF1{2)1305,310,305

IFI1{31=0

IF1{1}=0

I=1+1

IPLI1,I)==K

1If1(2)=1

J=J+l

IF{NZERLRALJI,SLASH)) GO TD 315
JzJ+l

180
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320

3zs

330

335

340

345

350

355
360
365

370

400
405

410
415

IFINZER{RA{J)},R)} GO TO 320
IPL(5,1)=3

GO TO 230

IFINZERLRA(J),D)) GO TO 325
IPLIS,1)=2

GO TO 230
IFUZERU(RATJ)4LPRNI) GO TO 330
J=l+l

GO TO 325

IPLIS,11=1

L=J+1

J=J+l

IF(NZIERIRA(J),COMMA)) GO TO 335
M=J-1

N=J+1

J=J+l

ITFINZERI{RA(J)4RPRNY) GO TO 240
Jd=J=-1

IF{M=-L-5)345,345,350
W1l=BLANK

GO TO 355

JK=L+5

CALL PACK (LsJK,W1l,RA)
L=L+6

CALL PACK (LyMyn24RA)
IF(JJ=~N-51360,360,365
W3=BLANK

GO T3 370

JK=N+5

CALL PACK (NyJKyW3,RA)
N=N+&

CALL PACK {NsJJ,W4,RA}

CALL RITE3L

WRITE (31,2) WliWZ2sW3,W4
CALL READ31

READ (31,3) PLI&,1),PLLT,I)
GO TO 230

IF{IFI{3)) 405,410,405

J=J+l

IFINZER{RA(J)},SLASH)} GO TO 415
JEd+l

PLI4T)=RA{J}

GO 10 230

END
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c
Cuns
Cens

100
105

110
115
120
125

130
135
140
145

150

155

160

165
170

175

180

185
190
195
200
205
210
211

Jy CH2 4 NOREW
M4, FULIST,REF,XR6
SUBROUTINE PLTT

PLOT ROUTINE INTERNAL COMPUTE

THIS ROUTINE CONTROLS THE LOGIC INVOLVED IN THE PLOTTING

OF THE CORRELATION FUNCTIONS

COMMON NFREQ;DT.FREQ(IOO).RA(BZIgISHTCHIIO),DAY'DON,YEAR

COMMON/CORRC/ ICP{20425),5A082), 1TOUT, ITAUL100),

ITINJIDELsISA,ITZ,

IITM.NTV,ICH(14).!0(201|IDI'102.103,ID#.PHI(IOO,ZS],CAL(IQI|

ZIPL(BgSOI,PA(lZS),[S!5.lOO).BT(IOO),TP{IOO)

DIMENSION PL{B+50},CP{20425)s IKL{5)

EQUIVALENCE (I1PL,PL).{CP,ICP}
pO 125 E=1,25

TP{I)=PHI(1,]}

BT(I1=TP{1}
IF{ICP({1,1)1100,125,100

DO 120 J=2,NTV
IF(PHI(I,I)-TP(I1)110,110,105
TPII)Y=PHI{J, 1)

GO T0O 120
IF{PHI(S,1}-BT{1))1115,120,120
BT(I)}=PHI(J,1)

CONTINUE

CONTINUE

DO 160 1=1,50C
IFIIPLIL,1))130,160,130

DO 155 J=1.25
IFCIPLI2,1)~1CP11,J))155,135,155
IF(IPL{3,11~-ICP(2,J))155,140,155
IF{IPLIS,11-1)150,145,150
IPL{B,1)=J

G0 TO 160

PL(&,1}2BT(J)

PLIT,1)=TPLJ)

GO TO 145

CONTINUE

CALL WROUT (14,403}
IPLIL1,1)=0

CONTINUE

1=1

IF(IPLIL,10)175,170+175

I[=]+]

GO TO 165

TR=PL{Ts1)

J=1

BR=PL{&,1)

KeIPLULl£I)

[=1+1
IFLIPLIL,1}-K)210,185,210
IF(PLL{TsI)~TRILI955,195,190
TR=PL(T5 1)

IFIPLI&, 1)~BR)I200,205,205
BR=PL{6+1)
IF{1-50}180,230,230
IFLIPLIL,1}) 215,211,215

KQ=1

DO 213 L=KQ,50

IF{IPLIL L)) 212,213,212
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Ct264001
£ J264002
CJ264003
CJ264004
CJ264005
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212
213

215
216

220
225
230

235
240

245
250

255
260
265

270
215

280
285

290
295

300

305
400

405

410
450
455
A60
500

I=L~-1

GO 1O 180

CONTINUE

LL=K(Q-1

I=51

GO TO 216

LL=I~1

DD 225 L=J,LL
IF(IPLIS,L)=31225,220+225
PL{&,L)=BR

PL'T.L”TR

CONTINUE
IF{I-50)175,230,4230

D0 240 1=1,50
IF(IPLIL,1))235,240,235

PLIS, )= {PLIT,1)=PLI6,1))/125,

CONTINUE

I[=1
IFIIPLIL,1))255,250,255
I=1+1

GO 70 245

K=IPLI(1l¢I)

DO 265 J=1,5

IKLUJ)=0

J=1

IFCIPLIL,I))290,2754290
I=1+1
[F(I-50)270,270,280
IF{J-118%00,5C0,285

L=3

60 Tg 400
IF(IPL(L,1)1-K)305,295,305
IKL(J)=1

JEi+l
IF(J-5)275,275,300

L=2

GO 7O 400

L=1

M=J=1

CALL ACPL (M, IKL)
IF{L-2)455,405,500
I=1+1
IFITPLIL,1))410,405,410
IFI1~-501260,260,500
[=1+1

IF{IPLIL, 1)) 460,450,460
IF(1-50)255,255,500
RETURN

END
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£J264102
£J264103
CJ264104
CJ264105



$IBFTC CJU265

C

[ 2 2

o

oo

100

105

110

115

120

MI4 ,FULISTyREF,XRE
SUBROUTINE ACPL (M, IKL)
PLOT WRITER
THIS ROUTINE WRITES THE PLOT OUTPUT FOR THE CORREFLATION SYSTEM
COMMON NFREQ,DT,FREQ{100)+RA(B2),ISWTCH{10),DAY,DO0N,YEAR

COMMON/CORRC/ICP(20,25)+SAEB2), ITOUT, ITAUCLOG),ITIN,IDELyISA,ITZ,

LITM NTYRICHI 140 ,10(20),ID1, ID2,1ID3,1D4,PHI{100,25)4CALLLYSY,
2PLIB,50) 4PALL125),1S(5,100)4BT{100), TR{LO0),CH(5),TA{100},TP{10Q)
LOGICAL ZERO,NZER

FORMAT (1Hl,51X,27HCORRELAT ION PARAMETER PLOTS,21X,3A3//735X,
113HTEST INPUT 16,9H OQUTPUT 16413H TIME RANGE 1PELl.4.4H TO ,
#1PE1Ll.4//
261X410HTAU VALUES)

FORMAT (10X, E12X+13:3X,1PEL1245,2X))

FORMAT (/74X 9HCHARACTER s TXy EHFUNCTION, 18Xy 14HIDENTIFICATION,20X,
L7HMINIMUM, 11Xy THMAXIMUM, 11X , 1OHRESOLUTION]

FORMAT (99X, A1, 10X s4HPHI{ 12, I1Hy 12, 1H)+6XyH6A6+3{6X1PEL12.5])
FORMAT (6X,25A58)

FORMAT (1X+I3,2H (125A1,1H)}

OATA BLANK,DOTZDOTS4XX/1H ;5HOeewsrtSHSnenesIHX/

FORMAT (9X,1EX,26X,18HTRACE ENTERSECTION)

DIMENSION ITKL{5)sIPL{B,50),LP{20+25),1TP{]10)

EQUIVALENCE LICP CPI LIPL,PLY (TP, ITP)

MM= M

DO 100 J=1,NTV

TAGdY=1TAULD)

TALJI=TA(J) =0T

DO 105 N=1,MF

I=IKLIN)

CHIN)=PL{4,1)

T1=1T2~1

T1=T1DT

T2=1TM~1

T2=T22DT

NTS=(NTV+4]) /5

WRITE (10,1) DAY,DON,YEAR, ITIN, [TOUT,T1,72

DO 120 1=1,NTS

I1=T+NTS

[2=11+NTS

I3=12+NTS

T14=T34NTS

N=2

IF{14~-NTV}110,110,115

ITPI9)=14
TPILO)I=TA(14)}
N=N+2

NzN+b&
TP{8)=TA(I3)
TP{&)=TA(IZ2)
TPL4)=TA[IL)
TP{2)=TA{1}
ITP{l)= i
ITP(3)=11
ITP(B)=12
ITP(TI=I3
WRITE (10,2}
CONTINUE
WRITE (10,3}

{TP{J)sd=1yN])

184

€J265000
CJ265001
CJ265002
£J265003
L 4265004
CJ265005
CJ265006
CJ265007
CJ265008
C 4265009
CJ4265010
CJ265011
CJ265012
£ 4265013
CJ265014
CJ265015
CJ265016
CJ265017
CJz265018
£J2e65019
CJ265020
CJ2e5021
CJ265022
CJ4265023
CJ2eb024
CJ265025
LJ265026
4265027
CJ265028
CJ265029
CJ265030
CJ265031
CJ265032
CJ265033
CJ26503¢4
CJ265035
CJ265038
CJ265037
cJ2e5038
CJ265039
CJ265040
CJ265041
CJ265042
CJ265043
CJ265044
CJ265045
LJ265046
CJ265047
CJ265048
CJ265049
CJ265050
4265051
CJ265052
CJ265053
CJ265054
CJ265055
CJ2650546
CJ265057

g%j




125

130
135

140

145
150

155

DO 125 N=1l,WMM
1=IKLIN)
K=1PL{&.+1)

CJ265058
£ 4265059
CJ265060

WRITE (1044) CHIN)SIPL(2yT)oIPLU351)s(CPIJ9sK}yJ=154201,PLL6,1),PLICJ265061

17:1)+4PLLS, 1)

CONTINUE

WRITE (10,7}

WRITE (10,5) (DOTZ,D075,4=1,12),0072
00 135 N=1,M¥

I=IKL{N}

J=IPLIB,1}

DO 130 K=1,NTV

CONTINUE

CONTINUE

DO 155 K=1,NTV

DO 140 J=1,12%

PALJ)=BLANK

00 150 N=1,M¥M

J=IS (N, K)

IF{J.6T¢125) J=125

IF{Jd.LE.D) J=1
IF{ZERO{PA(J),BLANK}) GO TO 145
PALJ)=XX

GO TO 150

PACJ}=CH{N)

CONTINUE

WRITE {10,6}) K,PA

CONTINUE

WRITE {10,5) (DOTZ,D0T5,J=1,12),D0TZ
RETURN

END

185 .

CJ265062
CJ265063
CJ265064
CJ265065
CJ265066
CJ265067
CJ265068
£.J265069
CJ4265070
CJ265071
CJd265072
4265073
CJ265074
CJ265075
CJ265076
CJ265077
CJ265078
CJ265079
CJ265080
cJ265081
CJ265082
CJ265083
CJ265084
CJ265085
CJ265086
CJ265087
€J265088
CJ265089
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$O0RIGIN A,CK2yNOREW
$IBFTC FAT6GG M4, FULIST,REF,XR6

SUBROUTINE NUCLUS

C FREQUENCY SYSTEM MONITOR
LOGICAL SWITCH
LOGICALZERGyNZERSWITCH
COMMON NFREG,DT,FREGU100),RA{B2)sISWTCH{10),DAY,DON, YEAR
COMMON FNUCLC/DUMMY(12323)
COMMCN /SCNUC/®O,DUMY 614}
DIMENSION ENT{3)
DATA CHK,PAUS,FOUR,TNVE,COMMA/1HC, 4HPAUS, 4HFOUR 3 4HINVE ) 1H 4/
DATA MATX,NUCL/4HMATR,&4HNUCL/
CALL KLOSE (6424345464 7,8)
100 CaALL CARC
106 CALL PALK (245,%0,RA)
IF(ZERD{WO,FCUR}) GO TO 110
IFIZEROIWDO,TNVE)) GO TO 120
IF{ZERDIWO,MATX) ) GO TA 140
ISWTCHIL11=123456
RETURN
110 CALL SCANX
GD TC 106
120 CALL ANTYI
GO TO 106
140 CALL MATRIX
GO TO 106
END
$ORIGIN Ky CK2, NOREW
$IBFTC FK167 M34 , FULIST, REF, %R
SUBROUTINE MATRIX
C MATRIX SYSTEM CONTROL ROUTINE
COMPLEX F,FL
COMMON NFREQ,DT,FREQ{100)4RA(B2),ISWTCH(10),DAY,00N,YEAR
CUOMMON/NUCLC/FI6100) ,DUM{4) , IMA(25,4) yNFL,NF2,NF, IMeNAC,L1,4L2,L3,
1FL{2},1LS
DATA MSAV/4HMSAV/
3 FORMAT [A6)
4 FORMAT (16)
LOGICAL ZERO.NZIER,SWITCH
NAC=1
DO 100 1=1+6100
100 FIiI}=1(04,0.)
J=5
IM=0
105 J=sJ+l

IF{NZERIRA{J},COMMA) )} GO TO 105
DATA COMMA, SLASH,CHK , PAUS,MALO,OVER,QUTP,0PER/
1lHy 3 1H/ ¢ LHCy4HPAUS y 4HMALO 4 HOVER + 4HOUTP » 4HDPER/

187

000
FAT66000
FAT&E6001
FAT66002
FAT66003
FAT66004
FAT&6005
FAT66006
FAT66007
FAT66008
FAT66009
FAT66010
FA766011
FAT66012
FAT66013
FAT66014
FATE6015
FAT66016
FAT66017
FAT66018
FAT66019
FAT66020
FAT66021
FAT66022
FAT66023
FAT66024
FAT66025

000
FK167000
FK167001
FKL6T002
FK167003
FK167004
FK167005
FK167006
FKL6T007
FK167008
FK167009
£K1I67010
FK167011
FKi167012
FK167013
FK167014
FK167015
FK167016
FK167017
FK167018
FK167019



110

115

120
125

200
208
210

215
220

225

230

250

260

IF(NZERLRA{J+1}),COMMA)) GO TO 110
NF1l=1

NF2=NFREG

NF=NFREQ

GO YO 200

J=J+1 ]
IF{NZERIRALJ)SLASH))} GO TO 110
t=J+]

NENE S

IF{NMZERLRA(J),COMMA)}) GO TO 115
M=J~]

CALL PACK [L4M,WC,RA)

CALL RITE31

WRITE (31,3} WO

CALL READ31L

READ [31,4) ANF1
IF{NZERCGRA(J+1),COMMAYY GO TD 120
NFZ=NFREC

NF=NF2-NF1+1

GO TC 200

L=J+1

J=J+l

IFI{NZERURALJ),COMMAY)} GO TO 125
M= -1

CALL PACK (LsMywO,RA}

CALL RITEX

WRITE (31+3) WO

CALL READ31

READ {31,4}) NFZ
NF=NF2-NF1l+1

CALL CARD

CALL PACK (2,5,W0;RA}
IFINZER (W0, MALOY) GO TO 215
K=]1

GO 10 220

IF(NZERGWD, OVER)) GO TO 225
K=2

CALL MALCAD (K)

GO TO 208

IFINZERLWO,QUTP)Y) GO TO 230
CALL OUTPUT

GO TO 208

IFINZER(WO,O0PER)) GO TO 250
CALL OPERAT

GO YO 200

IFINZERUWO,M5AV))Y GO TO 260
K=3

CALL MALCAD (K}

GO TOQ 208

RETURN

END

188

FKL&6T0Z20
FK167021
FK167022
FK167023
FX167024
FKL6T025
FKl6T026
FK16T027
FKLE6T028
FK167029
FK167030
FK167031
FKL6TD32
FK167033
FK167034
FKL6TD35
FK167036
FK16TO037
FK167038
FK167039
FK16T040
FK167041
FK167042
FK167043
FK167044
FK167045
Fr16T046
FK16T7047
FK16T048
FK167049
FK16T050
FK167051
FKL67052
FK167053
FK167054
FK167055
FKL167056
FK167057
FK1&67058
FK16705%9
FK16T060
FK167061
FK167062
FKLETO63
FK167064
FK167065
FKL6TO66
FK16T067
FK167068
FKLETO69
FKL16TOTOQ
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$ORIGIN LyCK2yNOREW
$IBFTC FL168 M34,FULIST,REF, XR6

C

1
2

5213 FORMAT {41H #wexs SINGULAR MATRIX ENCOUNTERED WHILE
LI8HINVERTING MATRIX {A6416H) AT FREQUENCY (1IPE12.5,56H)xeusx/
INVERTED MATRIX SET TO (1.0,0.0) AT THIS FREQUENCY)

100

105

110

115

120

125
130
135
140

145

150

155
160

165

255H

SUBROUTINE OFERAT
MATRIX ALGEBRA ROUTINE

COMMON NFREQDT,FREQ{I00)RAIB2), ISWTCHI{Y0},DAY,D0ON,YEAR

COMPLEX FyFLeA
LOGICAL ZERQO«NZER,SWITCH

COMMON/NUCLC/FIS100) s DUMI &) » IMAL25,8) yNFLyNF2yNFoIM,NAC,L1,L24L3,
LFELL2),0LS

DIMENSION OP(5)
DIMENSION B(2)
EQUIVALENCE (A,8)

000
FL168G00D
FL168001
FL168002
FL168003
FL168004%
FL168005
FL16800S
FL168007
FLL6B008
FL168009
FL168010

DATA COMMA, LPRN{OP{TI),I=1y5)BLANK,RPRN/1Hy 4 1H( 41H]I 3 1H+, 1H~,1H*,1FL168011

1H/y1H 2 1R/ EQUALZLH=/

FORMAT (4A6)
FORMAT (2E12.0}

J=5

J=J+1

IFINZERLRA{JI,COMMA)) GO TO 100
1 JNMMN= ]

LL=0

J=1 JNMMN

ILS=0

IF{ZERD{RAIJ+1),COMMAY) GO TO 270
L=J+1

J=J+1

IFINZER{RA(J)},EQUALY) GO TO 110
CALL PACK (LyJ-14NMyRA)
[FINZERTRACLJ+1},LPRN}) GO TO 115
MLIT=1

GO TG 200

L2=0

L=J+1

J=J+l

DO 125 KK=1,5

K=KK

IF{ZERO{RA(J),OP(K})} GO TO 130
CONTINUE

GO TO 120

CALL PACK (LyJ-1sLMy,RA)
IF{K-1}150,140,150

MR=0

L3=-1

J=l+l

TF{NZERIRAL(J),COMMA))Y GD TO 145
GO TO 165
[FINZERIRALJ+1},LPRN})) GO TO 155
MLIT=2

GO T4 200

L3=0

L=J+1

J=J+1

TFINZER(RA(J),COMMAY) GO TO 160
L1=0

189

FL168012
FL168013
FL16B014
FL168015
FL1680Q16
FL168017
FL168018
FL168019
FL16B802D
FL168021
FLl68022
FL168023
fFL168024
FL168025
FL1&£80G26
FL16BO27
FL16B80O28
FLL68029
FL168030
FL168031
FL168032
FL168033
FL168034
FL16B803S
FL16B036
FL168037
FL168038
FL168039
FL168040
FL168041
FL168042
FL168043
FL168044
FL16B045
FL168046
FL168047
FL168048
FLL6BD49
FL168050
FL16B051
FL168052
F1L168053
FL168054
FL168055
FL168056



i
¥
2

170
175
180
185

200

205

210
215

220

225
230

235
240

245

250

255

260

265

270
300

305
310
315

DO 185 k=1,I¥

IF{ZEROUNM; IMA{L+1})} LL1=L
IF({L2)1T75,170,175
1FIZERDLLM, IMATL,1)) ) L2=L
IF(1.3)185,180,185
IF{ZEROIMR, IMATL, 1)) L3=L
CONT INUE

GO TO 300

J=J+l

L=Jd+l

LL=LL+]}

Jel+l

IFINZERGRALJ) ,COMMALYY GO TD 205
M=]-1

IF(M-L-6)210,220,220
W1=BLANK

CALL PACK (LeM,w2,RA)

GO TO 225

M=L+5

CALL PACK (LoMpul,RA)
L=M+1

M=z =1

G0 TO 215

L=J+1

J=g+l

IFINZER(RA{J),RPRN}) GO TO 230
M=J-1

IF{M=L—-612354245,245
W3=HBLANK

CALL PACK {LeMyWa,RA}

CALL RITERL

WRITE (31,11 WleW2yW3,Wa
CALL REAE31

READ (31,2) FLIMLIT)

GO TD 250

M=L+5

CALL PACK (L,Myw3,RAI
L=M+1

M=J-1

GO TO 240

ILS=MLIT

J=J+1
IF(MLIT=-1)1260,260,255
L3=-2

GO TO 165

L2=~1

D0 265 KK=1,5

K=KK

IF(ZERDLRAC ) ,OPIKKYD Y GO TO 135
CONTINUE

CALL WROUT (4,200}

CALL SwTHON (16)

RETURN

I INMMN=J

IFIL31305,315,305
IF{L2)310,315,310
1F{L1)YS00,4320,500

CALL WRDUT (2&,201)

190

FL168057
FLL6BO58
rL168059
FL1680&0
FL16BD6L
FL16BQAZ
FL1680G63
FL16BD6A
FL168065
FL16BO6GS
FLLEBOGT
FL16BO6B
FL16B069
FL168OTO
FL168071
FL168072
FL168073
FL168OT4
FL16BOTS
FLL16BOTS
FL1BBOTT
FL1&6BDTS
FLL6BOT79
FL168080
FLL680OB]
FL16BOB2
FL168033
fL168084
FLL&eBOBS
FL1&6BOBG
FL16808BT
FLloB0HE
FL168089
FL168090
FL168091
FL168092
FL168093
FL16809¢4
FL16B095
FLLEBOIG
FL168097
FL16B0O98
FL16B0O99
FL168100
FL16B101
FL16B102
FLL6BLO3
FLL68104%
FL16BLOS
FL168106
FL1681CT
FL16B8108
FL16B109
FL168110O
FLL&B1L]
FL16B112
FL1681132
FL16BLLl4
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318
320
325
330
338
340
345
350
355
3690
365
370

375
380

385

390

395

400

405

410

415

420
425
430

435

CALL SWTHON {l&}

GO Tu 105

IF({K-2)325,3325,335
IF(IMACIL2,2)-IMA{L2,3)}330y 395,330
CALL WRDUT (27,202)

GO TO 318

IF(K=-41345,340,355
TF{TMAILZ2,3)-TMA(L3,2)1355,410,3%5
IF{IMALLZ,2)-1MAIL3,2)1)355, 350,355
TFIIMALL2,3)-IMALIL3+3))355,4 425,355
IF{IMAL{LZ2,3))3604370,360
TF(TMA(L3,3))365,375,365
ITF{ILS=-1)330,370,380

N=1

M=1

NN=0

GO TO 1383

IF{ILS-1)380,370,380
N=IMA[L2,2)

M=IMA(L2,3}

NN=N

L1=1M+]

IMA{thZ)zNN

IMA(LL,3)=M

IM=L1

IF{IM=25}450,450,390

L1=1M+1

IM=L1

IF{IM-25)395,395,390

CALL WROUT (28,2031}

GO TO 318

M=IMA(LZ,2)

MM=M#Mx (NF+1)+NAC~]
[F{MM=6100)4C5,405,400

CALL WROUT (29,204)

GO TC 318

IM=IM+1

Ll=IM

IMA(LL,1)}=NM

IMACLY,2)=M

IMA(LL,3)=M

IMA(LL 4 )=NAC

NAC=M#*MeNF+NAC

GO 7O 420
MM=IMA{L2,2)#«IMA(L3,3)#{NF+1)+NAC-1
IFIMM=-6100)415,415,:400

{M=IM+]

L1=IM

IMA(L1,1)=NM
TMA(LL,2)=TMA{LZ,2])
IMA(LL,3)=IMA{L3,3)
IMACLL,4)}=NAC
NAC=NAC+IMA{1L1,2)*TMA{LL,3)%=NF
IF{IM~25)1600,600,390
TRFITMA{LZ,2)1435,430,435
MM=NF+~NAC -1

GO TO 440
MM=IMA(LZ2,2 )¢ IMA(L2,3)NF+NAC-1

191

FL16B115
FL1&8B116
FL168117
+L168118
FL168119
FL168120
FL168121
FL16B122
FL16BL123
FL168124
FL168125
FL16B126
FL168127
FL168128
FL168129
FL168130
FL168131
FL168132
FL168133
FL168134
FL168135
FL168136
FL168B137
FL168138
FL168139
FL168140
FL168141
FL16B8142
FL16B8143
FL1EB144
FL168145
FL168146
FL168147
FL168148
FL168149
FL168150
FLi68151
FL168152
FL168153
FL16BL154
FL168155
FL168156
FL168157
FL168158
FL168B159
FL168160
FL168161
FL16B162
FL16B163
FL168164
FL16B165
FL16B166
FL168L167
FL168l68
FL168169
FL168170
FL168171
FL168172



440
445

450

455

500

505

510
515

520
525
530

535
540
545
550
555
560
565
570
575

580
585
587
588
589

590

591
592
593
594
595
600

5000
700
708

710

IF(MM~6100)445,445,400
IM=IM+1

Ll=1IM

IMA(LLy1)=NM
IMA(LY , 2)=TMA[L2,2)
IMA{LL,3)=IMA({LZ, )
[MATLL,4}=NAC

NAC=MM+1
IF{IM=-251600,600,390
MM=N*M*NF+NAC-1
IF(MM=6100)455,455,400
IMA(LL,1)=NM

IMA(LL,41=NAC

NAC=MM+1

GO TO 600
M=IMA(LL,2)*EMALLL,3)
IF(K-21505,525,525
L=IMA(L2,2)-1MA{LZ,3)
N=IMA{L2,2)#IMA{L2,3)
IF(N=-M}510,510,400
IF(L)I515,520,515

CALL WROUT (4,205)

GO TO 31s&
IF(NAC+N-1-6100)600,600,400
IF(ILS-11545,530,535
N=IMA[{L3,2)#IMA{L3,3)

GO0 TO 540
N=zIMA(LZy2)«[MA{L 243}
IF{N=-M)500, 600,400
IF{K=-4)59]1,550,565
IF{TMAILZ,3)-1MA(L3,2))587, 555,587
N=IMA(L2,2)*IMALL3,3)
IF{N-M)520,520,400
IF{IMA(L3,2))515,570,515
IF{IMA(LZ,2))575,580,575
N=IMAIL2,2)=[MA(LZ,3)

GO TO 585

N=IMA(LZ,3)
IF(N-M)500,600,400
IF{IMAIL2,2))585,589,548
IF(IMAIL3,2)1515,590,515
N=IMA(L3, 21 %[MA(L3,3)

GO TO 585
N=IMA(LZ2,2)»IMA(L2,3}

GO TO 585
IF(IMA(LZ2,2)10592,593,592
IFIIMA(L3,2))594,575,594
IF{IMAIL3,2))589,580,589
IF(IMALLZ,2)-TMA(L3,2))515, 595,515
IF(IMAILZ2,3)-IMA(L3,3))}5154590,515
T JNMMN=J

IFISWITCH(1,16)} GO TO 105
GO TO (2000,4000,3000,1000, 50001),K
IF{ILS-1)750,705,700
[FLIMALLZ,2)3710,T705,710
LS=NF

GO TO 715
LS=IMA(LZ,2) 2 IMA(L2,3)=NF

192

FLL6EBLT
FL1631T74
FLLEBLTS
FLL&B1TE
tL168177
FL168178
FL168179
FL16818O
FL16814a1
FL168182
FL168183
FL168184
FL168B1685
FL16818B6
FL168187
FLl168188
FL1&68139
FL168190
FL168191
FLl&8192
FL148193
FL1668194
FL168135
FL168196
FL168197
FL168198
FL168139
FL168200
FLi&BZ201
FLL&B202
FL16B203
FL168204
FL168205
FL1&68206
FL16B207
FL168208
FiL168209
FL165210
FL168211
FL168BZ12
FL1bB213
FL168214
FL168215
FL168216
FL168217
FlL168218
HL168219
FL168220
FL168221
FL168B222
FL168223
FL168224
FL168B225
FL168226
FL1é8227
FL1&B228
FL1&8229
FL168230
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715

T20
125

730
740

750
755

760
170

4000
3000
4001
800
BO5

810
B1S

820

829
830

835
840

B850

00 740 K=1,LS
I=IMA(LL, 4} -1+K
JEIMALLZ ,4)-1+K
L=IMA(L34)~1+K
IFIILS=1)T20+4725,4730
FLIY=F{JI/FLL)

GD TN 740
FLITY=FL{1)/F (L)

GO 1O 740
FILY=F{JI/FLL2)
CONTINUE

GO 70 105
IF{IMALLZ2,2)}755,T705,755
K=IMA{LZ2 y2)%IMA[LZ,3)
DO 770 L=14K

I=1MA{LL s4)+LL-1)2NF=1
J=IMAL{LZ y4 )+ {L-1)aNF-1
DO 760 M=1,NF

II=1+M

Jd=J+M
KK=TMA{L3 4 )-1+M
FLITY=FlJJY/F{KK)
CONTINUE

CONTINUE

GO TO 105

AS=1,

GO TO 4001

AS==-1,
IF{ILS5)800,B25,400
I=IMA[LL,4) -1
J=IMA(L2,4) -1
IF(IMA(LZy2))8B05,810,805
NS=IMA(LZ2,2)#TMA{L2,3)eNF
GO 1O 81%

NS=NF

DO 820 L=1,NS

IT=1+_

NNESRENE

FUIT)=F{JJ) +AS*FL(2)
CONTINUE

GO TO 105
IF{IMA(LZ,2)-IMA(L3,2))B30, E50,830
NS=IMA{L2,2)1%IMA{LZ2,3)
DD B40 L=1,4NS
LL=(L-1)=NF-1
I=IMA(LL,4)+LL
J=IMA{LZ2,4)+LL
K=IMA{L3,4}~-1

D0 B35 M=1,NF

TI=[+M

JI=J+ M

KK=K+M
FILTIY=F{JJ)+ASHF(KK)
CONTINUE

CONTINUE

GD TC 105
I=IMATLL,4)-1
J=IMalL2,4)-1

193

FL168231
FL168232
FL168B233
FL168234
FL168235
FL168236&
FL168237
FL168B238
FLL6BZ39
FL16BZ240
FL16B241
FL16B242
FL16B243
FL1EBZ244
FL16B245
FL16B246
FL168247
FL168248
FL168249
FL168250
FL168251
FlL168252
FL168253
FL168254
FL168255
FL16BZ256
FL168257
FL168258
FL168259
FL16B260
FL16B8261
FL168262
FL16B263
FL168264
FL168265
FL16B266
FL16B267
FL1&6B268
FL16B269
FL168270
FL168271
FL168272
FL16B273
FL1682T74
FL168275
FL16B276
FL16827T
FL168278
FL168279
FLI68280
FL168281
FL16B282
FL168283
FL168284%
FL16B285
FL16B28B6
FL168287
FL168288
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855

860
865

870
1000
900
905

910
915

920

925
930

935

940
945

950
955

960

KsIMA[L3,+4)-1
IF{IMAIL2,2)1855,860,855
NS=IMAIL2,2 )} aIMAILZ,3)«NF
GO TO 865

NS =NF

DO 870 L=1,NS

[1=1+L

Jd=Jd+t

KK=K+1
FITIY=F{JJ}Y+AS*F(KK)
CONTINUE

GO YO 105
IF(ILS)900,925,900
IF{IMA{L2,2)1905,910,905
NS=NF

GO TO 915
NS=IMA(LZ2,2)1#IMA(L2,3)%NF
I=IMA(LL,4)~1
J=IMA(LZ+4)~]

DO 920 L=1,NS

11=1+L

Jd=Jd+L

FIII =F(JJ)eFLL2)

CONT INUE

GO TO 105
IF{EMALL2,42)1)940,930,940
I=IiMafLl &) -1
J=imal(iL2,4l-1
K=TMA{L3,4)~1

03 93% L=1,NF

[T=1+L

JI=J+L

KK=K+L

FIIT)=FLlJJ)#F{KK)
CONTINUE

GO TO 105
IFIIMAIL3,2)1960,945,960
NS=IMA(LZ2,2)4IMA(LZ,3}
DO 95% L=1,NS$S
LL=(L=1)#NF-1
I=IMA{LL,4)+LL
J=IMA{LZ,4)+LL
K=IMA[L3,4)+LL

DO 950 M=1,NF

II=T+M

Ji=J+M

KK=K+M

FIITY=F{JJI*»F(KK}
CONTINUE

CONTINUE

GO TO 105
IRS=IMALLL, 2 }#NF
TA=IMA{LZ+3)
IRD=IMA(LZ,2) =NF
IC=IMA{L3,+3)
IR=IMA{LZ,2)

DO 985 I=1,NF

DO 9480 J=1,1IR

194

FL168289
FL168290
FL168291
FL168292
FL168293
FL168294
FL16B295
FL168296
FL16B8237
FL165§298
FL168299
FL16B300
FL168301
FL168302
FLL68303
FL168304
FL168305
FL168306
FL168307
FL168308
FL168309
FL168310
FLIGER1L
FLL68312
FL168313
FL168314
FL168B315
FL168316é
FL168317
FLl68318
FLL6B319
FL168320
FL168321
FL168322
FL168323
FL168324
FL16H3Z25
FL168326
FLl68327
FLL68328
FL168329
FL168330
FL168331
FL16B332
FL168333
FL16EB334
FL168335
FL168336
FL168B337
F1L168338
FL168339
FL168340
FL16B8341
FL168342
FL16B8343
FL16B344
FL168345
FL1EB24G
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965
970

975
980
985

2000
1100

1105
1110
1115

1120

1125

1130

1135

DO 970 K=1,IC
IRI=IMALLZ & )-1+14{J~1)=NF
IND=MNAC-]+K
FIINDI={044041
ICI=IMALL3,4)-1+T+{K=-1}#IMA{L3,2)*NF
DO 965 L=1,14A
FUINCI=F(INDI+F{IRII=F{ICI)
IRI=IRI+IRD

ICI=TCI+NF

CONT I NUE

CONT ENUE
[SI=IMA{Ll,4)=1+I+(J-1])=NF
00 975 L=i,IC

[N=NAC-1+L

FIIST)=F{IN}

ESI=IST+IRS

CONTINUE

CONTINUE

CONTINUE

GO TG 105
IF{L1-L2)1100,1110,1100
IE=IMA(LL,4)-1
ID=IMA{LZ,4)=~1
NN=IMA{L2,2)#IMA(L2,3)%NF
DO11CS I=1.NN

J=I1f+1

K=I0+I

FUJ)I=F(K}

CONTINUE

DOI300 INF=1,NF
TE=IMA(LL,4)-1+INF
IN=IMA(LZ,2)

NN=IN-1

ICD=IN®NF

INN=IN&IN

DOL120 I=1,!NN

IS=NAC-]1+1

FLISY=10.+0.)

CONTINUE

DD1125 I=1,1IN
IS=NAC-1+1+(1-1)#%]IN
FUIS}=114,04.)

CONTINUE

DO 1160 J=1,4IN
JE=(J=1) *NF
1S=1E+JF =1 +[IN}

A=F{IS}

IFLIBLL) aEGa0e ) e ANCL{BI2).EQG.OL)) GO TO 1290
00 1130 I=J4,IN
IS=1E+JF+(I=1}aNFIN
FIISY=F{IS)/»

DO 1135 [=1,J
IS=NAC+J-1+{I-1)*]n
F{IS)=FlIS)/&

IF{J.EGaIN) GO TO 1170
K=J+1

DO 1150 L=K,4IN
IS=IE+(L-1) *NF+JF#IN

195

FL1683247
FL168348B
FL16B349
FL168350
FL1&8351
FL168B352
FL168353
FL168354
FL168355
FL168356
FL1&68357
FL168358
FLI68359
FL168360
FL168361
FL168362
FL168363
FL168364
FL168B365
FL168366
FL16B36T
FL168268
FL16B369
FL168370
FL168371
FL168372
FL168373
FL16B374
FL16B8375
FL168376
FL168377
FL168378
FLI&8379
FL168380
FL168381
FL168382
FL168383
FL168384
FL168385
FL168366
FL168387
FL168388
FL168389
FL1&6833C
FL168391
FL168392
FL168393
FL16839¢4
FL168395%
FL168396
FL168397
FL168398
FL168399
FL168400
FL168501
FL168402
FL168403
FL168404



1140

1145
1150
1160
1170

1175
1180
1185

1190

1290

1295
1300

A=F1{I5)
F{IS)}={0.+0.1}

IF((BI1) eEQGaGa) o ANDL{B(2).EG.0.}) GO TO 1150

DO 1140 I=K,IN
IS=1E+{L-1)#NF+{I-1)*NF=]IN
IT=IE+JF+(]1-1)#NF#IN
F{IS)=FLIS)=F(IT)=A
DO 1145 I=1,H4
IS=NAC+L~1+{1-1)%IN
IT=NAC+4=-1+(]=-1)*IN
FOISI=FOISI-FLIT)*A
CONTINUDE

CONTINUE

L=IN+1

INM1=1IN-1

DO 1185 J=1,4INM]
KB=L-J

KBM1=K&-1

DO 1180 M=1,KBM1
IS=TE+{M~1) #NF+KBMLI*NF*IN
A=F (15}

DO 1175 [=1,IN
IS5=NAC+M-1+(1-1}=IN
IT=NAC+KB=14(1-1}+IN
FLIS)=FLISI~FIITI#A
CONTINUE

CONTINUE

NQ=IN#IN

DO 1190 J=1:KQ
18=NAC+4-1
IT=TE+(J-1) =NhF
FIIT)=F{IS)

GO TO 1300
IS=NF1+INF-1
C=FREQI{IS)

WRITE (6, 5213) IMA{LZ,1),C
K=0

DO1295 I=1,NK

J=K+1E

K=K+NF

F{JI={1le404)
CONTINUE

CONTINUE

GO TO 105

ENO

$ORIGIN LyCK2,NOREW
$IBFTC FLZ269 M34 ,FULIST,REF,XRE

C

SUBROUTINE MALOAD (K)

DECODE =*MALOAD AND =QVERLAY CARDS
COMMON NFREQ,DT,FREQI100)4RA(B2), ISWTCH(10),DAY,DON, YEAR

COMPLEX BUF
COMPLEX F4FL

FL16B405
FLL6B40S
FL16840T
FL168408
FL168409
FL168410
FL168411
FL168412
FiLl168413
FL1&B41 4
£1L168415
FL16B4l6
FL168417
FL1&BGLB
FL168419
FL168420
FLI&B42]
FL168422
FLL68423
FLL6B424
FL168425
FLL6B426
FL168427
FL168428
FL16B429
FL16B430C
FL168431
FL16B432
FL168433
FL168434
FL168435
FL168436
FL168437
FL168438
FL168439
FLL6B44AO0
FL16844]
FL16B442
FL168443
FL168444
FL168445
FLL6BRGE
FL168447
FL16B448
FL168B449

0Q0
FL26900C
FL263001
FL269002
FL269003
FL269004
FL269005

CDMMDN/NUCLCIFI&IOO).DUM(#I,IMA(25.4}.NF1'NF2,NF.lM,NAC'leLZ;L3p FL269006
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100

105
110
115
120
125
130

135

140

145

150

155

160

165

170

180

1FL(2),TLS

COMMON/MASRCH/BUF{100)Y TAR{ 1102 ID(4) o LSoLEeLLyMeNyLy I KK, DUMMY(5]

DATA COMMA/ 1H./

LOGICAL ZEROGNZER,SWITCH
IF(KsEWe3) GC TO 180

CALL 8YPASC (1)

J=5

IF(SWITCHIL1,15)}) GO 10 L70
REWIND 4

JaJ+l

IF{NZER(RA{J},CUMMA)}} GO TO 10C
IF{K-1)10541C5,110

CALL LONE (J)

GO Tu 115

CALL LTWC (J)
IF{J41120,125,130

CALL SwTHON (16}

RETUKRN

READ {4) ID
TF(IDCLY+I0(2}Y+LD(3)+ID{4)) 135,125,135
KK=LF=-LS+1

DO 165 K=1,KK
[F{ID{3)-1AR{K))I165,140,165
READ (4) BUF

I=LS+K-1
IF{IC(L)I-I¥A(I+2))145,145,150

TF((ID(Z2)LELIMAIT+31)40R.{ TMA(T,3).LE.O)) GO TO 155

CALL wWHOUT [(30,206)
GO TO 120

L=(ID{L) -1 ) #NF+(1D(2)-1 ) #NF 2IMA( L, 2)+IMA{T,4}-1

LL=NF2-NF1+1

D0 160 MM=1,LL
M=NF1+MM-1

N=L4+MM
F(N)=BUF (M}
CONTINUE
IAR(11)=TAR{11)=~1
IF(IAR(11)1125,i25,130
CONTINUE

READ (&) DUM

GO T 130

CALL BYPASC (3)
G0 TU 120

J=-1

CALL LONL (J)
RETURN

END

$IBFTC FLZ27O MI4 ,FULISTsREF, XRE

C

SUBROUTINE RECARC (J)

MATRIX SYSTEM CARD INPUT ROUTINE
COMMUN NFRCQ.DT,FREG{100),RA{B2), ISWTCHILO),DAY,DON,YEAR

LOGICAL NZER
DATA A/1hw/

157

FL269007
FL269008
FL269009
FL269G10
FL269011
FL269012
FL269013
FL2569014
FL269015
FL269016
FL269017
FLZ2B9018
FL269019
FL2690CZC
FL269021
+L269022
FL269023
FLZ630Z24
FL269DZ5
FL269026
FL269D27
HL269028
FL263029
FL269030
FL269031
FL269032
FL269033
FL26903%
FL269035
FL269036
FL269037
FL269038
FL269039
FL269040
FL269041
FL269042
FL269043
FL269044
FL269045%
FL269046
FL26904T
FLZ269048
FL269049
FL263050
FL269051
FL269052
FL269053

FL2T70000C
+L270001
FL270002
FL270003
FL2T70004
FL270005
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$IBFTC FL27]

c

$IBFTC FL272

CALL CARC

J=0

IFINZERLRA{L},A)) J=1
RETURN

END

MI4 ,FULIST,REF+XRE
SUBROUTINE GETNUM (A, I}
AUXILIARY CARD DECUDE ROUTINE
COMMON NFREG,DT,FREQ(100)sRA(BZ),y ISWTCH(10!),DAY,D0ON,YEAR
FORMAT {A8)
FORMATY (I6)
CALL RITE31L
WRITE {31ls114
CALL REACZ1
READ (31,2)1
RETURN
END

M34,FULIST,REF,XR6
SUBROUTINE BYPASC {Ji

C BYPASS CONTROL CARCS
COMMDN NFREQ,DT,FREW{100),RA{B2),+ISWTCHI10},DAY,DON,YEAR
LOGICAL NZER
DATA STAR/1He/

GO TO {100,200,300),4J
100 1IQ=1
RETURN
200 IQ=-1
RETURN
300 IF(I1g1310,310,305
305 CALL RECARD (J}
310 IF(NZER{RA{1).5TAR)} GO TO 305
RETURN
END
$ORIGIN MyCK2 4 NOREW

$IBFTC FM1T73

c

M34, FULIST,REF,XRE
SUBROUTINE LGNE (J}
LOALC DATA DEFINED CON #MALOAD CARD
COMMON NFREQ,DT,FREG{100),RA(B2),ISWTCHI10},DAY,.DON,YEAR
COMPLEX F4FL
COMPLEX FMSAY

COMMON/NUCLC/F{61001,DUMI4) y IMAL25,4) yNFL,NF2,NF,IM,NAC,L1yL2,L3,

1IFL(2),TLS

COMMON/MASRCH/BUF(200) s TARUIL) s T0(4) 4 LS LE e LLsGA WO L K DUMMY{G)

188

FL2T0006
FL2T70007
FL2T0008
FL2T0009
FL270010

FL271000
FL271001
FL2T71002
FL271003
FLZ7100%
FL271005
FL2T1006
FL2T71007
FL271008
FL271009
FL271010
FL271011

£L272000
FL2T72001
FL272002
FL2T2003
FL2T2004
FL272005%
FL2T2006
FL2T72007
FL272008
FL272009
FL2T2010
FL272011
FL2720L2
FL272013
FL2T72014
FL272015

¢oo
FM1IT3000
FM1T73001
FM1T73002
FM173003
FMLT73004
FM1T73005
FML73006
FMLT3007
FM173008
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100

105

110
115
120

125

130

135

140

145

150

155

160

165
170

DIMENSION SET(3),ISET(2,4), FMSAV(100)
DATA (SET(1),1=1,3)/2HID,2HCO, 2HRE/
DATA COMMA,RPRN,LPRNySLASH/ 1Hy41H) s 1H(, 1H//
LOGICAL ZERQOWNZER,SWITCH
IF(J.LE.Q) GO 7O 200

K=1

1AR(11)=C
IFINZERLRA(J+1),COMMA}Y GD TO 115
CALL BYPASC (2)

CALL RECARE ()
IF(J)105,105,+110

J=IAR{11}

LS=LE=-K+2

RETURN

J=0

L=J+}

J=J+l

IFINZERIRALJ)LPRN)) GO TO 120
LL=J-1

CALL PACK (L4yLL,I04RA)

Ll=TM+]

IM=LY

LE=IM

IF{IM-25}130,130,125

J==1

CALL WRDUT [28,207)

GO Tn 175

L=d+]

IMAILL,1)=10

Ji+l

IFINZER{RA(J),COMMALY) GO TO 135
LL=J-1

CALL PACK (L,LL,WOsRA}

CALL GETAUM (WO, IMAILL,2))
L=J+1

J=J+]

IFINLZERIRA(J) ,RPRNI) GO TO 140
LL=J4-1

CALL PACK {L,LL,W0O4RA}

CALL GETNUM [WO,IMA{LY,31)
J=J+1

IFINZERGRA{J)ySLASH)) GO TO 145
L=J+]

J=Jd+l

TF(NZERLRA({J},COMMA)) GO TO 150
LL=J~-1

CALL PACK (L,LL,W0O,RA}

CALL GETNUM (W0, IAR(K))

K=k+1

IMATLY 4 )=NAC
IF{IMA(LY,3))160,155,160
NAC=NF#IMA(L1,2)+NAC
TAR{11)=FAR{11)+]1

GO TU 16%
NAC=NAC+IMA{LLl,2)#IMA(L], 3) =NF
[ARCIL)I=TARCIL)I+IMA{LL,2)YIMA(LL,3)
IF(NAC-6101)100,100,170

J==1

199

FM173009
FM173010
FM1T73011
FM173012
FM1T3013
FM1T3014
FM173015
FMLT7301&
FML73017
FM173018
FM172019
FM173020
FM173021
FM1T3022
FM173023
FM173024%
FM173025
FM173026
FM173027
FM173028
FM173029
FM173030
FM173031
FMIT3032
FM1T30323
FM173034
FM173035
FM173036
FM1T3037
FM173038
FML73039
FM173040
FM173041
FM173042
FM173043
FM173044
FML73045
FM173046
FMLT304T
FM173048
FM173049
FM173050
FM173051
FM173052
FM173053
FM173054
FM173055
FM173056
FM1T3057
FM1T3058
FM173059
FMLT3060
FM1T3061
FM1T3062
FM173063
FM173064
FM1T73065
FM173066



175
200
205

206
207

210
211

215

220

225

230

235
240

250

253

255

260

265

CALL WROUT (29,208}

CALL BYPASC (3)

RETURN

J=l

KS5C=KSC

J=J+1

[FINZER(RA{J),COMMA)) GO TO 205

IFINZERIRA{J+11,C0MMA)) GO TO 211

CALL RECARD (J)

IF(J.GT0) GC TOD 210

CALL PACK {2,5,%0,RA)
[FINZER{WO,M5AV)} RETURN

GO0 TO 200

J=0

K1=0

K2=0

J=J+l

IF(ZEROLRA{J)},COMMA)) GO TO 215
CALL PACK {J,J+1,W0,RA)
[F{ZERCLWO,SET(L})) GO TO 220
IF{ZERDO(WO,SET(2))) GO TO 300
TFINZER(WO,SETI3)H) GO TO 225
CALL SwTHOF({25)

REWIND 11

G0 TC 207

Kl=1

K=1

GO TO 230

K2=1

KS=J

K=2

JEd+l

IF{NZER{RA([J)LPRN)IGO TO 230
IFIK.EQe2) KE=J=1

18=0

M=]1

L=J+i

J=J+1

IF{ZERULRA(CJ),COMMA)) GO TO 250
IFINZERIRALJ) 4RPRN)) GO TO 240
I8=1

CALL PACK {L4J=iyIDIM)},RA)
IFITIS.NE.O)Y GO TO 255

M=M+1]

IF{M.LE.4) GC TO 235

CALL WROUT (1,208)

CALL SWTHON (25}

GO 1O 207

DO 260 f=1.,¥

CALL GETNUM [ID{I),ISET{K,1))
CONTINUE

ITFI{KLI+K2).L T2} GO TO 215
CALL PACK {(KS,KEsWO,RA)

DO 265 L=1,IMm

IF{NZER(WO, IMA{L,1J)} GO TO 265
LM=L

GO 10 270

CONTINUE

200

FM1L73067
FM173068
FM1T3069
FM173070
FM1T73071
FM1T3072
FMLT73073
FMLT3074
FM1T3075
FM173076
FMLT3077
FM173078
FMLT3CTO
FM1T73080
FM173081
FM1T3082
FMLT73G83
FM1T73084
FM173085
FMLT73086
FM173087
FM173088
FMLT3089
FM173090
FM173091
FMIT73092
FM173093
FMIT3094
FM173095
FM173096
FM173097
FM173098
£M173099
FM173100
FML73101
FM173102
FM173103
FM173104
FM1T310%
FML73106
FMLT3L07
FM173108
FML73109
FM173110
FMLT3111
FM173112
FM1T73113
FMLT3lla
FMIT3115
FM173116
FMLT3117
FM173118
FM1T3119
FM173120
FMiI73121
FM173122
FM1T3123
FMLT3124
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267

270
275

280

300

305

310

320

325

CALL WROUT
CALL SWTHON

GO TO 207

(11,208)
(25}

DO 275 I=1,10C0
FMSAVII)=(0e,0.)

I=IMA[LM,2)

JU=TMALLM,3)
IK=TMALLM,4)

IF(l.LE.D)
IFTJJ.LELO)

I=1
JJ=1

IB=TSET(2,1}
JB=1SET{2,2}

IF(IBGTel} e ORW{JR.GTLUJ))

IF{JB,LE.O) JB=1

JS=IK+{1R~1)*NF+{JB-1)=L=NF

DD 280 I=1,NF

JEK=JS+I-1

JP=NF1+E-1

FMSAVIJPI=F (JK)

WRITE (11)
WRITE (11}

LISETULsI)y1=144)

FrMSAY

CALL SwTHON (32}

GO TO 205

IF(SWITCH{1,251)
CALL SWTHOF

(15}

DD 305 Jd=1,%

160JY=0

WRITE (11)
ENDFILE 11

REWIND 11
REWIND &
READ (11)

REWIND 11
GO TO 207

1C

ID
IF(CIDILY+ID(2)+I003)+1D(4) }NELD)

READ (11) FMSAV

WRITE (4)
WRITE (4}
GO TG 310

ID
FMS AV

CALL SwTHON {15}

GO TO 207
END

$ORIGIN
$IBFTL FM274
SUBROUTINE LTWD tJ)

C

My CK2y NOREW
M4, FULTIST,REF, XRé

LDGICAL ZERO,N7ER
COMPLEX F,FL

COMMGN/NUCLC/FL6100)+DUMI4L) o TMA(25,4) yNFL NF2,NF4sIM,NACLL1,L2,4L3,

LFL{2),ILS
COMMUN/MASRCH/BUF(200), TARE 1LY, TU{ &), LSyLEsLLs IRANy WOoL o, MADNE,
IMATWC, IQM, T D KKy Ny NN

GO 1O 325

GO TO 253

GO 1O 320

LOAD DATA DEFINED ON #0OVERLAY CARD
COMMON NFREG,DT.FREQU100),RA{B2}, ISWTCH(10},DAY,DON,YEAR

201

FM173125
FM173126
FMLT3127
FM173128
FMLT73129
FM173130
FM1T3131
FM1T7T3132
FM173123
FM1T73134
FMLT3135
FMLT3136
FMLT73137
FM1T731238
FM173139
FM173140
FM173141
FM173142
FML73143
FM173144
FM173145
FM173146
FM1T73147
FM1T73148
FM173149
FM173150
FM173151
FM173152
FM173153
FM173154
FM1T3155
FM173156
FM173157
FM173158
FM173159
FM173160
FM1T73161
FML73162
FM173163
FM1T3164
FM173165
FMLT3166

000
FM2T74000
FM2T74001
FM274002
FM274003
FM2T74004
FM2T4005
FM274006
FM2T4007
FM274008
FMZT4009



re s

100

105
106

110

111
115

120
125

127

130

135
140
145

150
155

160

FORMAT L(37H =wsxa OVERLAY CARD SET IS INCOMPLETE30X,5H*%#%%)
FORMAT {33H #sxxs DVERLAY RANGE [S UNDEFINED,34X,S5Hasnus}

FM274010
FM2T4011

DATA COMMA,TERUSWITH LPRN,RPRNy SLASH/ LHy s 4HTHRU4HWITH,1H{ »IH) 4 IH/FM274012

1/

L5=0

LE=0

IFINZERLIRA(J+1),COMMAY)Y GO TO 111
CALL BYPASC (2)

CALL RECARD (J}
IFtJ)100,41004110

CALL BYPASC (3)

RETURN

WRITE (6,1)

J=-1

GO TO 100

J=0

L=J+1

J=J+1

IF{NZERIRA{ J),COMMAY)} GO TO 115
LL=J-1

CALL PACK (L.LL,MADNE,RA)
IF(NZERLRA(J+1),COMMAY) GO TD 125
CALL RYPASC (2)

CALL RECARD (J)
IF{J)105,105,120

4=0

L=J+]

LL=J+4

CALL PACK (L,LL,WO,RA)
IF(ZERQIwWO,THRU)) GG TO 130G
CALL WKOUT {1,209)

GO TO 106

J=J+6

IF(NZER(RA{ JI,COMMAY) GO TO 140
CALL BYPASC (2)

CALL RECARD [4)
IF{J)105,105,135

J=1

L=J

J=J+1

IF{NZERCRA(J),COMMA}) GO TO 145
LL=Jd-1

CALL PACK (LyLL,MATWOsRA}
IF(NZERURA( J+1),COMMA))Y GO TD 1565
CALL BYPASC (2)

CALL RECARD (J)
IF{J)105,105,150

J=0

L=d+l

LL=J+4

CALL PACK {L+LLsWOsRA)
IFINZER{WDWWITH)Y) GO TO 127
J=J+5

D0 160 K=1,1M
IF{ZERO{MAONE, IMACK, 1))} L
IF(ZERULMATHC, IMAIK, 1)) L
CONTINUE
IF{LS)165,165,4,170

5 =K
E=K

202

FM274013
FM2?4014
FM2T4015
FM274016
FM274017
FM2T4018
FM2T4019
FM274020
FM2T4021
FM274022
FM274023
FM274024
FM274025
FM2T74026
FM2T4027
FM2T4028
FM2764029
FM274030
FM2T4031
FM274032
FM274033
FM2T4034
FM2T4035
FM274036
FM274037
FM274038
FM2T74039
FM274040
FM274041
FM2T4042
FM2T4043
FM2T4044
FMZT4045
FM274046
FM2T4047
FM2T74048
FM274049
FM2T4050
FM274051
FM2T4052
FM2T4053
FM2T4054
FM2T74055
FM2T4056
FM2T4057
FM274058
FM2T7T4059
FMZ2T74060
FM2T4061
FM2T4062
FM274063
FM2T74064
FM274065
FM274066
FM2T4067




165
170
175
180

185
190

195
200

205

210

215
220

225
230
235

240

245

300
305

310
315
320

325

330
332

335

WRITE {6,2)

GO TC 106
IF(LL)1565,165,175
IF{LE~IM}185,180,180
ITRAN=6100

GO T 200
IF{IMALLEY3)1190,190,195
IRAN=EMA(LE 4 )+NF=1

GO 10 200
IRAN=IMA({LC y4 ) +NF*[MA(LE,3)*IMA(LE,2)-1
K=1

1ARI11)=0
IFINZER(RALJ+LYCOMMA)Y GO TO 300
CALL BYPASC (2}

CALL RECARD (J}
IF(4)1215,215, 210

J=0

GO TO 380
IF{IAR(11)}105,105,220
ITQM=LE-(LS+K-1)
IF(IUMI225,225,230

J=1

GO TG 10¢C
IF(LE-IM}240,235,235
[M=LS+K~]

LE=IM

GO TO 225

L=LE+1

DD 245 M=L,Im

N=M~] QM

DD 245 MM=1l,4
ITMA{N MM =[MA[M,MM)
CONT INUE

IM=IM=1QN

LE=LS+K=1

GO TO 225

L=J+1

J=Jd+l
[FINZER(RALIILLPRNYY GO TO 305
LL=d=1

CALL PACK (L4LLyIQ0+RA)}
L1=LS+K-1
IF{LL-LE}335,335,310
IF(LE=IM]I3154340, 340
IF{IM+1=-251325,325,320
Catl WROUT (28,2101

GO TO 106

KK=IM=LE

DO 330 M=1,KK

N=]M-M+1

NN=N+1

DO 330 MM=1l,4
IMAINNyMMI=IMALN,MM)
CONT INUE

LE=L1

IM=IM+]

IMAILL,Y)=1ID

GO T 350

203

FM2T74068
FM274069
FM274070
FM274071
FM2740T72
FM274073
FM274074%
FM274075
FM274076
FM2T4077
FM2T4078
FM274079
FMZ2T4080
FM274081
FM274082
FM274083
FM274084
FM274085
FM2T74086
FM2T4087
FM2T4088
FM2T4089
FM274090
FM274091
FM274092
FM2T4093
FM2T74094
FM274095
FM274096
FM274097
FM274098
FM274099
FM2T741G0
FM274101
FM2T4102
FM2T4103
FM274104
FM274105
FM274106
FM274107
FMZT4108
FM274109
FM2T4110
FM2T4111
FM2T4112
FM2T4113
FM274114
FM2T4115
FM2T74116
FM2T4117
FMZ7all8
FM274119
FM274120
FM274121
FM2T4122
FM2T4123
FM274124
FM274125



340
350
358

360

365

370

375

3e0
385

390
395
400
405

410

415
420

425
%430
435

[IF(1L1~251332,332,320

L=J+1

J=d+l

IF{NZERLRACJ),COMMALY) GO TO 355
LL=J=-1

CALL PACK [(L,LL,W0,RA)

CALL GETNUM {WO,IMAILL,21)
L=J+1

J=J+1

IFINZERLRACJ)RPRN)) GO TOD 360
Li=J=1

CALL PACK (LsLLyWO,RA)

CALL GETNUM (WD, IMALL1,3))
J=J+l

IFINZERIRA(J),SLASH)} GO TOD 365
L=d+1

JxJ+l

IFINZER{RA{J)},COMMA})} GO TD 370
Li=Jd-1

CALL PACK (L,LL,WDO,4RA)

CALL GETNUM {WO,IAR{K})

L2=11~1

IF(L2)375+4375,3280

IMAIL1,4)=1

GO TO 400
IF(IMA{L2+3))385,385,390
L3=TMA{LZ+4)+NF

GO0 7O 395

L3=TMA{L2+& I +NF*IMA(L2,3 )% MA(LZ,2)

IMA{LL144)=L3
IF{IMAIL1,3))405,405,410
TAR(L1I=TAR(11}+1

L2=L3+NF-1

GO TO 415
L2=L3+NF*IMA(L1,2)#IMA(LY,3)~1

IAR{1Y)=TAR({11)+IMA(LL,2)#IMA(LL,3)

IF(LZ-IRAN)425,425,420
CALL WROUT (29,211}

GO TO 106
IF{LE~IM)435,430,430
NAC=L2+1

K=K+1

GO 7O 205

END

$ORIGIN L, CK2yNORENW
$IBFYC FL375 MO4, FULIST,REFy XRS6

C

SUBROUTINE OuTPUT

MATRIX OUTPUT CONTROL ROUTINE

COMMON NFREQ,DT,FREQI1I00)}RA{B2), ISWTCHI10},DAY,DON,YEAR

COMPLEX FsFL

COMMON/NUCLC/FL6100) ,DUM{4) s IMAL{25,4) 4 NFL1eNF2,NFyIMyNAC, L14L 2,13,

1FL{2),1ILS
COMMCN/QUSRCH/DUMMY {2T70) 4 WO

204

FM274126
FM274127
FM274128
FM2T4129
FM274130
FM274131
FM274132
FMZT4133
EM2746134
FM2T74135
FM274136
FM2T74137
FM274138
FM2T4139
FM274140
FM2T4141
FM2T4142
FM274143
FM2T74144
FM274145
FM274146
FM2T74147
FM274148
FM274149
FM274150
FM274151
FM2T4152
FM2T4153
FM2T74154
FM2T4155
FM274156
FMZ2T74157
FM2T74158
FM274159
FM2T4160
FM274161
FM2T4162
FM274163
FM2T4164
FM2T4165
FM274166
FM274167
FM2T4168
FM2T4169

000
FL375000
FL375001
FL3T75002
FL375003
FL3T5004
FL375005
FL375006&
FL375007
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100

105
110
115

120

125

DATA CUMMA, PR/ 1k ZHPR/

LOGICAL ZEHRI,NZER

J=5

JzJ+l

IF(NZER[RALJ),COMMA)) GO TO 100
IFINZER(RA{J+1),COMMA})} GO TO 115
CALL CARDU (J)

IF(4)105,105,110

RETURN

J=0

L=J+1

J=J+2

CALL PACK {L,JyWOsRA)

J=J+1

IFINZERLRACJ),COMMAYY GO TO 120
IF{ZEROIWQO,PRY) GO TO 125

CALL PLODT ()

GO 7O 105

CALL PRIAT {J)

GO TQ 105

END

$IBFTC FL3T76 M4 ,FULIST,REF,XRE

c

SUBROUTINE CARDU (J)

CONTROL CARD INPUT ROUTINE
COMMON NFRZQ,DT,FREQ(100},RA{82),ISWICH{10),DAY,D0ON,YEAR

COMPLEX F,FL

COMMON/NUCLC/F(6100) ,DUME4) s IMA{25y4) JNFLyNF24NF o IMyNACLLs1L 2413,
IFLI2),TLS

LOGYICAL NIER

DATA STAR/1H=/

CALL CARD

J=0

ITFINZERIRA(LISTAR}) J=J+1
RETURN

END

$IBFTC FL3T77 M4, FULIST,REFXRE

c

N =

SUBROUTINE OBNUM [A,B,1}

AUXILIARY CARD DECUDE ROUTINE
COMMON NFREG,DT,FREQI100),RAI82),ISWTCH{10),DAY,DON, YEAR

COMPLEX F,FL

COMMON/NUCLC/F{6100) 4DUM{ &) y IMAU 254 4) yNFLyNF2,NF,IM,NAC,L1,L24L3,
1FL(2),ILS

DIMENSION A(2)48(2)
FORMAT (4A6)

FORMAT (216)

FORMAT (2E12.0)
CALL RITE3L

WRITE {31,1) A,H

205

FL375008
FL375009
FL3T75010
FL375011
FL375012
FL375013
FL375014
FL375015
FL375016
FL375017
FL375018
FL375019
FL375020
FL3T75021
FL3T75022
FL375023
FL375024
FL375025
FL375026
FL375027
FL375028

FL376000
FL376001
FL376002
FL376003
FL376004
FL376005
FL376006
FL376007
FL376008
FL376009
FL376010
FL3T6011
FL376012
FL376013

FL377000
FL3TT001
FL377002
FL377003
FL3770G04
FL37T005
FL377006
FL377007
FL3TT7008
FL377009
FL3T77C1C
FL377011
FL377012



e e

CALL REALD31 FL377013
1F{13100,100,110 FL377014

100 READ (31,3) & FL37701%
RETURN FL3T77016

110 READ (31,2} (B{J),J=1,1} FL3T7017
RETURK FL377018

END FL3TTOLl9
$ORIGIN Ny CK2, NOREW (ofo]s]
$IBFTC FNLIT8 MO4,FULIST,REF,XRE FN1T78004Q
SUBRDOUTENE PRINT (J) FN1T78001

C MATRIX OUTPUT PRINT ROUTINE FN1T8002
COMMON NFREQyDTFREQUL00)4RA{B2)}, ISWTCH(L10),DAYDON,YEAR FNLT78003
COMPLEX F,FL FNLT78004
COMMON/NUCLC/FL6100) ,0UM{4) 4y IMA{25,4) yNF14NF2,NF,IM,NAC,L1,4L240L3y FNLT7BQO5
1FL{2) . ILS FN178006
COMMON/QOUSRCH/KK s LL oL ¢ MATy IS, KEY My I1{2),8(2)},K1,KLyIPAGE,AMsAL, FN17B0O7

1Xe Y4 Z 4 IyK,MAST125,2) FNLTBOOS
DIMENSION C(246100]) FN1T78009
EQUIVALENCE (F,C) FN1T8010

DATA SLASH,CCMMA,TA, RPRN,y TP, TE/LH/ 4 1Hy s 1HA, IH) ) LHP, 1HE/ FNL78C11

1 FORMAT (33H wsswxx» PRINT OF UNDEFINED MATRIX Aé,l6H REQUESTED x=w#xsFN]1T78012
1) FN178013
LOGICAL NZER4ZIERO,SWITCH FN1T8C14

) FORMAT [1HY 57X A0s2H (413 1M, I3, 1H) 440X, 383/8%X,4HREAL,13X, FN178015%
19HIMAGINARY y 11X, SHMAGNITUDE 49X 1 3HLOG MAGNITUDE, 8X, FN1T7B016
21IHPHASE ANGLE,LLX,9HFREQUENCY, 8X, 6HF~-CODE/LHO,130X,A1) FN1TBO17

3 FORMAT [6{4X,+1PEL24544X)s5X,13) FN1T78018
95 KK=0 FN178019
LL=J-1 FNLTBG20

100 J=J-1 FnN178021
[F{NZERLRA(JI),SLASH)Y GO TO 100 FN1LT78022
L=J+l FN1T8023

CALL PACK (LsLLsMAT,RA) FN1T780Z4
J=LL+1 FNLT8025
IF{NZERLRA(J+1),COMMAY)Y GD TO 115 FN1T7B026

CALL CARCU (J)} FN1T8027
IF(J)1054105,110 FN1T78028

105 RETURN FN178029
110  J=0 FN178030
115 J=J+1 FN1T78031
IF{NZER{RA(J),SLASH}Y GO TO 118 FN1T8032
L=J+} FNIT8033
J=J+} FN178034
IFINZER{RALJ),TA)) GD TO 125 FNL7B035
1§=-] FN1TBO3S
KEY=~1 FNLTBO37

120 IF{KK)160,+160,170 FN178038
125 L=J+1 FN1TBG3G
KEY=1 FN178040

130 J=J+1 FN1T78041
IF(NZER{RA(J),CUMMA)Y )} GO TO 130 FN1TBO4Z
LL=J~1 FN1TBO43
M=J+1 FN1T78044

206
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135

140
145

150
155

160

165

170
175

179
180

185
190

195
200

205
210

éil

215

J=J+1

IF{ZERDLRACJ)4SLASH)Y) GO TD 140
IFI{NZER{RA(J)RPRN)) GO TO 135
I15=1

GO TO 145

18=0

CALL PACK [L.LEyA(1l),RA)
CALL PACK (M, J-1,A(2),RA}
CALL OBNUM [A,11,2)
MASTKEY,11=11(1)
MAS{KEY,2)=11(2)}
IF{15)1204150,120
IF{KEY-124)155,155,120
KEY=KEY+1

L=J+1

GO F0O 130

L1=0

L2=0

L3=0

DD 165 K=11[N
TF{NZER(MAT , IMA(K,1))) GO TO 165
KK=K

GO TQ 170

CONTINUE

WRITE (6+1) MAT

GO TO 500
IF(KEY)LT79,175,175

L3=L3+1

L1=MAS{L3,1)

L2=MAS{L3,2)
IFIL3-KEY)195,195,230

L2=1

Ll=0L1+1
IF{L1-TMAIKK,2))195,195,185
IF{L2~IMA{KK,3))190,230,230
Li=1

L2=L2+1

IF{L2-11200,200,205

K1l=0

GO TC 210
Kl={L2-1)«NF#IMA[KK,2}
KesITMA{KK &) +{L1-1V#NF+K]
KL=K+NF-1

IPAGE=55

WRITE (10,2) MAT,L1,L2,DAY, DDN,YEAR,COMMA

DO 220 I=1,NF
AM=SQRYLC(1,K)#C (L, KI+C12,K)=C{2,K})
AL=0,

I=0.

IF{AM.LE.O.) GD TD 211
AL=443429448AL0OGIAM)

CALL ATAN (C{2+K),yC{14K}4Z)

CONTINUE

TJK=NFl+1-1

WRITE (10,3} F{K)sAMyAL+ZFREQ{IJK]), TJK
K=K+1

IF(I-TIPAGE}220,220,+215
IPAGE=IPAGE+55

207

FNLT8045
FN178046
FN178047
FN1T78048
FN1T8049
FN17B050
FN178051
FNLT78052
FN178053
FN1TBOS54
FN178055
FN17BOS56
FN178057
FN178058
FN178059
FN178060
FN17B061
FN178062
FN1T78063
FN178064
FN1T8065
FN178066
FN1T78067
FN178068
FN178069
FN178070
FN178071
FNLT78072
FN178073
FN17807&
FN178075
FN178076
FN178077
FN1TBOT78
FN178079
FN178080
FN1T78081
FN178082
FN178083
FN17B0O84
FN178085
FN1TB0O8E
FN17B08T
FN178088
FN178089
FN178090
FN178091
FN178092
FN1T8093
FN178094
FN17B09S
FN17809&
FN178097
FN178098
FNLT8099
FN1TBLOO
FNLTB101
FN178102



1 E
{ 3
: WRITE {1042) MAT,L1,L2,DAY, DON,YEAR,SLASH FN178103 ;
. 220 CONTINGE FN1T8104 :
i IF{KEY)180,175,175 FN178105 :
H 230 [IF{15)245,125,235 FN178106 :
: 235 J=J+2 FN178107 :
g IF(ZEROIRALY),TP)) GO TO 255 FN178108 3
E IFIZEROLRALJ),TEY) GO TO 115 FN178109 :
3 CALL CARDU (J) FN1TBL10 ;
: IF{J1105,105,240 FN178111
i 240 J=-1 FN178112
é G0 TO 235 FNLT8I13
245 J=J+1 FNLTBLLA
: IFINZERLRA(J},COMMA}) GO TO 245 FN1TB115 5
: IFINZERLRALJ+1},COMMA)) GO TO 255 FN178116 E
: CALL CARCU () FN178117 ;
; IF(J}105,105,250 FN178118
: 250 J=0 FN178119 :
! 255 J=J+l FN178120 3
{ IF(NZER{RA{J],COMMA}) GO TO 255 FN178121 ;
: GO TO 95 FNL78122 v
2 500 IFIZERCLRA(J)I,COMMA)) GO TO 505 FNLTB123 :
: J=J+1 FN178124 ;
b GO TO 500 FN1T78125%
: 505 [F({Z2ERGURA(J+1},TP)) GO TO 255 FN178126
: IFINZER{RA(J+1),COMMA)) GO TO 510 FN178127
: CALL CARCU (1) FNLT78128
i IF(J1105,4105,500 FN1T78129
; 510 J=J+2 FN178130
: GO TO 500 FN178131
: END FN178132 ,
: ?
E
$ORIGIN NyCK2,NOREW 000 ¢
$IBFTC FN279  M94,FULIST,REF,XR6 FN279000 5
SUBROUTINE PLOT (J} FN279001 ]
C MATRIX OUTPUT PLOT ROUTINE (COMPUTE} FN279002 ;
LOGICAL ZERO4NZER FN279003 :
COMPLEX F,FL FN279004
COMMON NFREQ,DT,FREG(100),RA(82),ISWTCH{10),DAY,D0ON,YEAR FN279005
; COMMON/DUSRCH/ATL1643) g KsKNg KL IS L WO,C{2)4D(2)4MyN,JI,DUME(111) FN2T79006
: COMMON/NUCLC/F({6100) 4 DUM(4)  IMA{ 25, 41 4NF1,NF2yNF, IM,NAC,LL,1L 2,13, FN279007
3 LFL{2)ILS FN2753008
: DIMENSTION 1{2),1A(16,9) FN2T9009
: EQUIVALENCE (A,IA) FN279010 .
i DATA SLASH,TPsTH,TS,TU,COMMA, TDyTRyLPRN4RPRN,TL»TL, TA,BLANK/ FN279011 ]
: 11H/ ¢ 1HPSLHN, LHS s 1HU s LHy s THD y LHR; 1H( 5 1H) s IHL s 1HI, 1HA, 1H / FN279012 E
: DO 100 EI=1,5 FN279013 :
100 KL{1I)=0 FN279014
L=J-1 FN279015
K=1 FN2T9016
; KN=0 FN2T79017
: 105 J=u-1 FN2T790L18
g IFINZERGRA(J),SLASH)) GO TO 105 FN279019
i CALL PACK (J+lsL,WO,RA) FN279020
v KL{l}=1 FN279021
4
: 208
3




110

115
120
125
130
150
155

160
165
200
205
210

215
220

225

300

305

310
315
320
325

330
335

A{K41)=WC

J=l+1

JEd+l

IFIZERDLRACI),TPY) GO TO 20C
IFIZERULRA[J),TN)} GO TO 300
IFIZERDIRA(J),TS)) GO TQ 400
[F(ZEROLRA{J),TU)) GD TO 500
IFINZER{RA(J),COMMAL}) GO TG 600
CALL CARDU (J)

IF(J)120,120,115

J=0
GO TG 1106
CALL FILIN

IF(K=-11130,4130,125

CALL PLXX {K)

RETURN

DO 1565 I1=1,5
TF{KLIII})110,110,4155
CONT I NUE

DO 160 FI=1,5

KL{TI}=0

K=K+1
IF(X-16)110,110,165
CALL PLXX (16)

K=1

GO TO 110
IF(KL{1))205,210,205%
CALL FILIN

K=K+l

KL{1}=1
IF{K=-16)220+220,215
CALL PLXX {1l&)

K=1

J=d+l
TF{NZER(RA{J),SLASH)) GO 7O 220
L=J+1

JeJg+]
IF{NZER(RA{J},COMMA)} GO TO 225
CALL PACK (LyJ-1.W0sRA)

A(Kyl)=W0
GO TOU 150
J=l+l

IF{NZERLRA(J),SLASH)} GO TGO 300
L=J+]

JEJ+l

IFINZER{RA({J)},COMMA) ) GO TO 305
CALL PACK {LyJd=1,C(1l},RA)

CALL OBNUM {(,1,1)
IF{KL{2)}310,335,310

CALL FILIN
IF{I(1)-KN})215,320,4315

CALL PLXX (K}

GO TO 330

KaK+l

IF{K~16}150,150,325

CALL PLXX {(lé&}

K=l

KL{2)=1
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FN2T9022
FN2T79023
FN279024
FN2T9025
FN279026
FN2T9027
FN279028
FNZ2T9029
FNZ2T9030
EN2T9031
FN279032
FN279033
FNZ2T9034
FN279035
FN2T73036
FNZ279037
FN2T79038
FN279039
FN2T79040
FN279041
FN279042
FN279043
FN2T9044
FN279045
FN279046
FN27904T
FN2T9048
FN279049
FN279050
FN279051
FN279052
FN279053
FN2T9054
FNZ2T9055
FN279056
FN2T79057
FN2T79058
FN279059
FN279060
FN2T79061
FN279062
FN2T9063
FN279064
FN279065
FN2T9066
FN279067
FN279068
FN279069
FN2T9070
FN2T9071
FN279072
FN2T90T3
FN2T9074%
FN2T90TS
FN2T9076
FN2T79077
FN279078
FN2T79079



IREIY-v

v B ¥ s

400
405
410

415
420

425

430

435

440
445
450
455
460

465

470

475
480

500
505

510
515

520

KN=T1(1)

GO 10 150

IF(KL{3) 405,415,405

CALL FILIN

K=K+1

IF(K-16)1415,415,410

CALL PLXX (16)

K=1

KL(3)=1

J=J+1

IFINZERIRALJ)SLASH)Y)Y GO TO 420
J=Jd+l

IF(2EROLRALJILTDIY GD TO 475
IFIZEROIRAIJISTR)) GO TO 480
TA{K,2)=3

J=d+1

IFINZER{RA{J)4LPRN]) GO TO 425
L=Jd+1

Jad+1l

IF{NZERIRALJ)yCOMMA) Y GO TO 430
M=

J=J+1

IFINZERUIRA[IJILRPRN)) GO TD 435
N=J-1

IF(M-L-61440,440,445
Clli=BLANK

G0 TO 450

CALL PACK {L,L+5,C{1),RA)
L=L+6

CALL PACK (L M=1,C(2),RA}
IF{N-M=51455,455,460
D(1l}=BLANK

GO T0O 4485

CALL PACK {(M+1,M+6,D{1),RA}
M=M+6

CALL PACK (M+ly4N,0(2),RA)}

CALL OBNUM (CsD4-1}
AlK,4)Y=D1(2)

A{K.3)=D(1)

J=J+l

IF(NZER{RA{J)},COMMA)) GO TO 470
GO TO 150

TA(K,2)=1

GO TO 470

[A(K,2)=2

GO TO 470

IF(KLI{41)505,510,505

CALL FILIN

K=K+1

KL{4)=1

IF{K=-16)520,520,515

CALL PLXX {16}

K=1

J=J+1

IFINZERLRA(JI,SLASH])) GO TO 520
J=J+l

AlKyS)Y=RA(J)

GO TO 470
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FN279080
FN2T73081
FN279082
FN279083
FN279084
FN279085
FN2T9086
FN279087Y
FN2TS088
FN279089
FN2T9090
FN2T79091
FN2T79092
FNZ2TI093
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FN27909%
FN279096
FN2T9097
FN2T9098
FN2T9G99
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FN2T79104
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FN2T9106
FnN2T9107
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FN2T9109
FN2TI110
Fr279111
FN2T9112
FN2T79113
FN279114
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FN2TI116
FNE2T9117
FN279118
FN2T9119
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FNZTI122
FN279123
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FN2T79126
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FNZT9136
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600

605
610
615
620
625

630

635

Jl=1

IF{ZERGLRAL I} TLY)Y JI=2
IF(7ERULRALIYTRE)Y JI=3
IFIZERDIRA(JI)TI)Y Jd1=4
IF(ZEROCRALJIY}TA)Y JI=5
IFIKL(5)}605,610,4605

CALL FILIN

K=K+1

KLiS5t=1

IFIK=161£6204,6204615

CALL PLXX (1l6])

K=l

JA(K6}= 41

J=d+l

IF{NZERIRACJ) ,SLASHY)Y GO TO &25
L=J+1

J=a+]

ITF(NZER{RALJ),COMMA) ) GO TO &30
CALL PACK (LsJ-1,C{1l)4RA)

L=J+1

J=J+1

IFI(NZERIRA(J),COMMA) )Y GO TO 635
CALL PACK {L4J=1,C12)4RA)

CALL OBNUM (L,142)

TA(K,8)=[(2)

TALK,7)=11(1)

GO TO 150

END

$IBFTC FN2BO M3&4 4, FULIST+REF, XRé

c

100
105
110
115

120

SUBRCUTINE FILIN

AUXILIARY MATRIX OUTPUT ROUTINE

COMPLEX F,F\

COMMON NFREQyDT,FREQILIO0),RA182), ISWTCHI10),DAY,DON,YEAR
COMMON/NUCLC/FIS6L00) yDUM{ 4) y IMAL 25, 4) 4NFL+NF2,NF 1M, NACsL14L2,L3,

IFL{2)ILS

COMMON/OUSRCH/A{16+9) s Ky KNy KL{5),DUME(120)

DIMENSION TA[16,9}
EQUIVALENCE (IA,A)

FORMAT (41lH #x#xsx UNDEFINED MATRIX PLOT FIELDS #a#xse)

K=K-1

ITFCIKLIL I +RKLI2)+KLI3)+KL(4) +KL{5)1).EQ.G) RETURN

K=K+1

IF{K-1)140,140,100
IFIKL{1).EQ.0) A{K,1l)}=A[K=1,1)
IFLKLI3))10545105,115
A{K,2)=A{K=-1,2)
IF(IA{Ky2)-3)115,110,115
AlKy3)=A(K=-1,3)
AlK4)=A(K~-144)

IF{KLI&4).EQ.O) A{Ks5)=Aa(K~1,5)
IF(KLI{5)Y)1254120,4125
AlK,6)1=A{K=-1,86)

MKy TI=A(K=1,7}
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FN2T79138
FN2T79139
FN279140
FN2T914l
FN2TILl62
FN2T79143
FN279144
FN279145
FN2T9146
FNZT79147
FN279148
FN2T79149
FN2TILED
FN2T79151
FN2T9152
FN279153
FN279154
FN2T79155
FN279156
FN2T915T
FN279158
FN279159
FN2T9160
FN2T9161
FN2T9162
FN279163
FN2TIl64
FN2T9L165

EN280000
FNZB80001
FN2BOOO2
FN2BOCD3
FN2BOOO4
FN280005
FN280006
FN28000OT
FN280008
FN280GO9
FN2B0O10
FN280011
FN2BOO12
FN280013
FN280014
FN280015
FN2BOOL16
FN280017
FN2BOOD18
FN280OO19
FN2BOO20
FN280021
FN280022
FN2B80C23
FN28002%



$IBFTC FNZEL

c

125
130
135
140

o0 = O

100

105

110
115

A{K,8)=A(K-1,8}
0O 130 I=1,5
KL(T}=D

RETURN

CALL SWTHON [17)
WRITE (6,1}
RETURN

END

M4, FULIST,REF,XRS
SUBROUTINE PLXX
MATRIX OUTPUT PLOT ROUTINE (WRITE)
COMPLEX F,FL
COMMON NFREG:OT,FREQILOQ}4RA{BZ2), ISKWTCH{L10),DAY,DON,YEAR

COMMON/NUCLC/F{O6100) DUMI4)Y 2 IMALZ25,4) yNFL NF2yNFsIMyNAC,LL, L2,L3,

LFLI2) 4 ILS
COMMON/DUSRCE/AL1&6+2) 4Ky KNy PAL125]
DIMENSION G(2,6100),1A016,9),1PA(125}
EQUIVALENCE (G+F),(1A,A),IPAyIPA)

DATA BIANK/L1H /4LEDLyLED2+LED3/5H0seuer5HD s eas 1 SHOs o4/ 3CX/LHX/

FORMAT [41H #xwsxs UNDEFINED MATRIX PLOT FIELDS w#suss

12X, 16,6H nanns, Al)

FORMAT (1HY453X,19HMATRIX PLOT NUMBER I6430Xe3A6/1H0,55%,
120HFREQUENCY CODE SCALE.AL)

FORMAT (14X ,511442%,1PE12:544X)}

FORMAT C(1HO,57Xsl6HPLOT DESCRIPTION/S5X, 9HCHARACTER 16X, 4HTYPE,

124Xy 14HMATRTI X ELEMENT 24X THMINIMUM, 39X, THMAXIMUM, BX,
21 OHRESOLUTION)

FORMAT [9X,Alel0X4 2869 13XsA6p1H 11641 1Hy s [6¢41H} s LTX4IPEL24544X,

11PE12.544X;1PEL12.5)

FORMAT {1HO,5X,12[A5,A5),A5)

FORMAT (1X,1392H (4125A1,1H))

FORMAT 19X,1+X,10X,18HTRACE INTERSECTION)

DIMENSIGN PLTP{2,5}

DATA((PETP{I o)y I=192)yJd=1y5)/6HMAGNI T, 3HUDE, 6HLN MAG,
16HNITUDE y4HREAL 4 1H s &HIMAGI Ny 3HARY» SHPHASE y SHANGLE /
LOGICAL NZER,SWITCH,ZERD

IF{SWITCH{Z,16,17)1 GO TO 500

DO 200 I=1,K

DO 100 J=1,IM

IFINZERLIMALI,1)A(I,1}))GO TO 100

KK=J

60 TO 105

CONTINUE

WRITE (641} KNyBLANK

GO TO 500

TA(L 49} 2 IMAIKK &)+ TA{I8]-1)aNFoIMA(RKKy214+0IALL,7)-1)eNF
L=1A{[,+%)

LL=L+NF-1

IF(IA(1,2)-3)110,200,110

LQ=TA(I.6)

60 T {115,115,125,130,135},1¢Q
T=SORT(G{1,LyuG{1,L)+G(2,L)*G(2,L))

GO TC {140,120),LQ
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FN2B800ZS
FN2B0OD26
FN2BOO27
FN2B0OO28
FN280029
FN280030
FNZBOO3L
FN280032

FN281000
FN2B81001
FNZ2BLODZ
FN281003
FNZB1004
FN2BLlGOS
FNZB1006&
FNZ2B10OO7
FN2B1008
FN281009
FN281010
FN2B1011
FNZ2EB10O12
FN281013
FNZB1O14
FN281015
FN281016
FNZBLlO1T
FN281018
FN2B1D19
FNZB8l020
FN281021
FNZ2B81022
FN2B1023
FNZ2B1024
FN2B1025
FN2Bl026
FM281027
FN281028
FN281029
FN281030
FN2BL10O31
FN281032
FN281033
FN281034
FN2B1035
FN28Ll036
FN281037
FN281038
FN281039
FN281040
FN2B1D41
FN281042
FNZ2B1O43
FN2BLO44
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120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
198

200

205

210
215
220

225
230

235

238

IF(TaGT404) T=ALOGIT In,43429441
GD TO 140

T=G{1l.,L)}

GO TO 140

T=G(2,+L)

GO TO 140

CALL ATAN (G{2sL)sGl14L),T3
B=T

L=i+1

GO TO (150,4150,1604165,170),L0Q
C=SORTI(G(L,LY#G{1,L)+G{2,L)G(2,L)}
GO TO (175,155),LQ
IF(CaGTa0e) C=ALDGIC)®.43629448
GO TU 175

C=G(1.,1)

GO TG 175

C=Gl2,L)

GO TCQ 17%

CALL ATAN (G(2,L)sGlLlsL}sC)
IF(C~T}185,195,180

T=C

60 TO 195
IF{C-8)190,195,195

B=C

IF{L-tL)}145,198,198
All,3)=8

AtL+4)=T

CONTINUE

B=A{1,3)

T=A{1+4)

DD 220 I=2.%
IF{T-Al1,441)205,210,210
T=A{1,4)

GO YO 220
[F{B~-A(I,3)1215,220,220
BzA({1,3)

CONTINUE

D0 230 I=1,K
IF{IA{I42)-21230,2254230
AlI,3)=8

All,4)=T

CONTINUE

WRITE {10,2) KN,BLANK
LQ=NF2-5

DO 235 [=NF1,4NFZ2,5

I1=1+1

12=1+2

[3=1+3

[a=1+4

WRITE (1043} I+FREQ(I),I1,FREQII1},12,FREQ{12),13,FREQ(I3]},

114,FREQ{I4)

CONTINUE

IF{TI4.EQ.NF2) GO TO 238

LQ=LQ+1

WRITE {10,3) (I,FREQII},+I=LQyNF2)
WRITE (1044)

DO 400 J=1,NF

DQ 300 [=1,K

213
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FN281070
FNZBLOTL
FN28l072
FN281073
FN281074
FN2B1075
FN2B1O0T6
FN281077
FN281078
FNZB1079
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FN281081
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FN28l084
FN281085
FN28108B6
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$IBFTC FK2E2

c

SOOO

240
245
250
255

260
265

270

275

300

305
310
315

320
325

400

500
510

L=TA{I,91¢J-1

LQ=TA(I46}

GO TO (240,2404250,255+260},L0Q
T=SORT(G{1+L)#G(1,LI+G(2,L) 2G12,L))
GO TO (265,245),LQ

IF(T.GTa04) T=ALOG(T }#,43429448
GO TO 265

T=G{1.L)

GO TO 265

T=G(2,4L}

GO TO 26%

CALL ATAN (G{2,L)4G(1,L}, T}
Bel24 /AT 4} -A(T143101}
IF(J-11275,270,275

LQ=1Al146)

A{l.2}=1./B

WRITE (10,51 A(I 4S5V yPLTP{1,LQ)4PLTPI24LQ)¢ALT L) TA{TI,T)elALL4B),
1A1143) p8{T,4)sAL1,42)

TA(I,1)=(T=-A(L,3))=B+]1,
IF(IALlTy1}eLELOQY TALI,1)=1]
TFITAIT1).GT.125}) IA(1,1)=125
CONTINUE

IF{JsEQel) WRITE (10,8}
IF{J=-1}305,305,310

WRITE {10,6) (LED1+LED24yI=1,12),LED3
GO 315 {=1,125

PA{1}=BLANK

DO 325 1=1,K

N=TA(I.1)

IF{ZERO{PAIN]IBLANK)}) GO TG 320
PAIN)=CX

GO TO 325

PAINY=ALL1,5)

CONTINUE

WRITE (1C,7) J,PA

CONTINUE

WRITE (1046) (LED1,LED2,1=1,12),LED?3
0O 510 [=1,5

IPALT}=D

RETURN

END

KyC&2yNOREW
MG 4, FULISTyREF, XR6
SUBROUTENE AAMTH
INVERSE TRANSFDORM SYSTEM
LOGICAL SWITCH,ZERO,NZER
COMMON NFREQ.BT,FREQ(100),RA(B2), ISWTCH(10),DAY,DON, YEAR
COMMON /NUCLC/F({100,20),FR{2000},7(4200),S(80),NB(40),NS»LL,KO
COMPLEX F4FR
LOGICAL 4 15 SAVE TAPE
FORMAT RECORLC 1,4 WORDS, KTESTyNOMGyOylees
NOMG. LT« 100 IMPLIES LAST OMEGAsF(W) SET..n
RECORD 2,100 OMEGAS
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FN2B1103
FN281104
FN281105
FN281106
FN281107
FN2BL1OSB
FN2B1109
FN2Bl110
FN2B1111
FN2B1112
FN281113
FNZBL114
FN2BL1115
FN2811l6
FN2B1117
FN281118
FN281119
FN281120
FN281121
FNZBl122
FN2B112%3
FNZ2B1124
FN2B1125
FNZB1126
FN2B1127
FN2B1128
FN281129
ENZB1130
FN281131
FN281132
FNZB1133
FN2B1134
FN281135
FN281136
FN281137
FN281138
FN2BL139
FN281140
FNZ81141
Fn28l142
FN2B1143

060
FK282000
Fr2e2001
FK282002
FK282003
FK2B2004
FK282005
FK2B2006
FK2820Q07
FK282008
FK282009
FK282010

B aay




OO0 0O

1001

400

405
410

L=aB B T

205
210

1004

26

RECDRC 3, ID AGAIN.. IGNORED

RECORD 4, 100 F(W!

RECORD 5, SAME AS RECORD 1

GUTPUT IS CK1,LOGICAL 10

FK282011
FK282012
FK282013
FK282014

DATA C/L1HC/, COMMAZLH, /yPAUS /4HPAUS/, INFO/4HINFO/ 4DT/2HDT/ 4 NT/2HNT/FK282015

DATA KNT,KOT/0,0/,BLANK,STAR/L1H 41H=/

DATA SLASH/LH//

DIMENSION G(242000),R{2,2000), ARRAY(100)

EQUIVALENCE (F+G),{FRyR)
FORMAT (2A61}

J=5

J=J+l

IF{ZEROLRALJ)Y,COMMAY}Y GO TO 405
IFINZERLIRATJY SLASH))Y GO TOD 400
L=Jd+l

J=Jd+]

IFINZER{RA(J)COMMA} ) GO TO 410
CALL PACK (LyJ-1l,wW0O,RA}

CALL RITE3L

WRITE (31,1001} WO

CALL REAL31

READ {31,1111) ICAS

CALL CARD

CALL PACK({2:5,W04+RA)
IFLZERDIWD, INFOYY GD TO 5
RETURN

J=2

J=J+l

IF(NZER{RA(J)LCOMMAYIGD TO &
J=J+1

N=J+1

CALL PACK (JyNswWO,RA}
IF{NZER{WD,DT}) GO TO 29

J=J+1

IF{ZERODL{RA(J),SLASH)) GD 70O 16
IF{J.LE.B2) GC TQ 7

GO TO 44

Ll=J+1

J=J+1

IFINZER{RA(J),COMMAY} GO YO 17
LZ2=J-1

IFIL2-L1-5}205+205,200

LN=t 1+5

CALL PACK (L1yL2+W0O,RA)
L1=LN+1

GO TO 210

WO=BLANK

CALL PACK { Ll,L2,w00sRA}

CALL RITE3]

WRITE "{31,1001) WO.W00

CALL READ3]

READ (31,1004) DELT
FORMAT(ELZ.5)

KDT=1

IFIKNT.NELO) GO TO 43
IF{ZERODERA{ J+1) ,COMMAYY GO TD 44
Liz=J+l

L2=J+2

FK282016
FR282017
FK282018
FKzB82019
FK2B82020
FK282021
FK282022
FK282023
FK282Q24
FK282025
FK2820286
FK282027
FK282028
FK282029
FK282030
FK2B82031
FK282032
FK282033
FK282034
FK282035
FK2820386
FK2B2037
FK282038
FK2B2039
FK282040
FK282041
FK282042
FK2B2043
FK282044
FK2B2045
FK282046
FK282047
FK282048
FK282049
FK282050
Fr2eaosl
FK282052
FK282053
FK28205¢4
FK282055
FK2B2056
FK282057
FK282058
FK2B2059
FK282060
FK282061
FK282062
FK282063
FK282064%
FK282065
FK2B2066
FK282067
FK282068



PR

27

30

33
34

36

53
54

55
56
63
68

71
72

CALL PACKILL L2,W04RA)
IFINZER{WOLNT)) GO TO 44
J=a+1
IF{ZEROLRA{J),SLASH)YIGD TO 33
IF{JaLE+B1) GO TO 30

GO TO 44

Li=J+1

J=J+l
IF{ZERD{RA({J),COMMA}Y GO TO 36
IF({Je.LEsB1) GO TO 34

GO TO 44

LZ2=J-1

CALL PACK (Ll,L2,W0,RA)
CALL RITE3]

WRITE (31,1001) WO

CALL READ31

READ {31,1111) NTIME
FORMAT{I&)

KNT=1

IFIKDT.NE«O) GO TO 43
IF{ZERDIRALJ+1),COMMA)) GO TO 44
GO TO 12

REWIND 4

IF(SWITCH{1,15)} GO TGO 45
NOMG=0

J=1

KK=1

KI=KK+99

READ (4) KTEST, IOMG, INSAY,D
READI4) (FRIL)yL=KK,KJ)
NOMG=NOMG+ 1 OMG

DO 55 MNS=1,INSAV

READ (%) ICAST,D.0.K0UT
READ {4) (F{LyJ)sL=1,100)
IF{ICAST.NE. ICAS) GO TD 55
KK=KK+100

IF{KOUT+NE.D) GO TO 63
J=J+1

IF{J.GT. 20} GO TO 63
CONTINUE

IF{KK=-KJ4}56,53,53
NOMG=NOMG~1 OMG

GO TO 54

CONTINUE

IF{NTIME.GT « 4200} NTIME=4200
DT 71 J=21,NTIME
Tid)=G{1l,1)#R{1l,:1)

¥T=0.

TB8=0,.

CALL CLBCK{ITIME}

J=1

ARG=TT=R(1,1)

CALL SCOSN [ ARG,S55,CC)
AsG{l,1)#CC-G(2,1)+58

L=2

B=TT=R{1l,L)

CALL SCOSN (B4+55:CC)
B=G{l,L)}#CC-G{2,L)#5S
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FK282071L
FR2B82072
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FK2820Té6
FR282077
FK2B2078
FK2820T9
Fx282080
FK282081
FK282082
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FK282084
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FK2B82089
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FK282095
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FK282107
FK2B82108
FKZ2B2109
FK282110
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FK2B2112
FK282113
FKZ282114%
FK282115
FK2B2116
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FK282118
FK282119
FK282120
FK282121
FK2B2122
FK282123
Fr282124
FK282125
FK282126
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SORIGIN
$IBFTC FK383

c

85

87

1005

93
94
1006

1007
96

97

100

44

1008

18HMAXTIMUM ,1PE12.5420X, 11HRESOLUTION
24HF{T)Y//1H

TIJI=TEI)+{B+A) #{RI1sL)=R{1,L-1))/2,
A=8

L=L+1
IF(L.LE.NOMG) GO
T =T(J}/3.14159
TB=TH+DELT
TT=TR/6.28318
NENTS!

TF(J. LESNTIME)
TOP=~9,E30
BOT=9.E30

CALL CLOCK(ITIME)

TIME=ITIME

TIME=TIME/60.

WRITE (6,1005} TIME

FORMAT (1HO, 10X, 18HINTEGRATION TIME
DO 93J=1,NTINE
IF(T(J)1.GT.TOP)
IF(T(J)eLT.BOT)
CONT [ NUE
RAT={TOP-BOT)/101.

WRITE{10,1006)KTEST,BOT,TOP ,RAT

FORMAT (1H1,50X,12HTEST NUMBER ,16//10X,8HMINIMUM ,1PEL2.5,10X,
y IPEL2.5//4X s 4HTIME 5 9X,

10 77

GO TO 74

='F10¢2' 5H SECO)

TOP=T(J)
BO¥=T1J)

1131{1H.))

FORMAT(LlH J0FF1244s1Xy1PE12.5)2Haey l00AL,2H,.}
DO 100 J=1,NTIME

Ad=J

TT={AJ#DELT )-DELT

DO 97 L=i,1l00

ARRAY (L) =BLANK

L={T{J)-0B0T)/RAT

IF{L.LT.1}L=1

TIF{L.GT«100)L=100

ARRAY{L])=5TAR
WRITE(1O0,1007)TT,T(J),{ARRAY(N)yN=1,100)
WRITE{iD,l008)

REWIND 4
GO TO 45
CALL WROUT
CALL CARD
G0 YO &7
FORMAT(1H
END

(1,212)

KyCK2Z,NOREW
MI4, FULTST+REF:XR&
SUBROUTINE SCANX
FOURTERTRAN SYSTEM CONTROL ROUTINE
LOGICAL SWITEH
LOGICAL ZEROyNZLR,LIST.KIKOIF
COMPLEX F
COMMON NFREQ.DT,FREQ{L00),RA(B2),ISWTCHILO},DAY,DON,YEAR
COMMON/PPCRB/IPPCB(41,6)+B80T(41),TOP(4]1)
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FK2B82145
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FK282148
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FK282163
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COMMON /ZNUCLL/F{100,61) »BUM[123)
COMMON/FUND/ FUDAU{ 64 391}
DIMENSIGON TYPELT)
DIMENSION 1D(8)
DATA EOF/1HE!/
DATA REM/1HR/
DATA IT/1HI/
DATA {TYPE(J}44=1,T7}/4HLDAD,4HPRIN, 4HPLOTs 4HTRAN; 4HSAVE,
14HAVER 4 HNUCL / o CHKy COMMA/ 1HC s LHy /
DATA PAUS/4HPAUS/
DATA SLASH,RPRNsLPRN,USE/1H/y 1H}, 1H{, 3HUSE/
DATA FUND,TEST/4HFUNC,4HTEST/BLANK/1H /
DATALOSAVE/1HL/
4 FORMAT (A6}
5 FORMAT CI6)
DO 10 I%1,6
Do 10 J=1,39
10 FUDAU{TI ¢ J}=BLANK
100 CALL CARD
110 CONTINUE
115 CALL PACK 12,5,W0,RA)
118 DO 120 J=1,6
K=J
IF{ZEROLWO, TYPE(JS})) GO TO 130
120 CONTINUE
IF(ZEROLWO, TYPELT))} GO TO 100
IF(ZERO(WO, FUND)) GO TO 80O
IF{ZEROUWO,TEST)) GO TO 810
RETURN
130 GO TO (200,300,400,500,600,700},K
C200=wsax{ DAD ENTRY POINY BETA
200 CALL LOAC {ILCAD, I1JKLM]
ITEST=14KLM
60 10 1l1¢G
C300#»»uePRINT ENTRY POINT GAMMA
300 CALL PRPLEX {1,ITEST)
60 TO 110
C400#=%»&PLOT ENTRY POINT DELTA
400 CALL PRPLEX [2,ITEST)
GO TO 110
C500##»2«FOURTERTRAN ENTRY POINT EPSILON
500 CALL SCAN (ICD)

GO YO 100
C600=wnnuSAVE ENTRY POINT
600 Js=5
I3WRT=1
601  J=J+1

IF{NZERIRA(J1,COMMA)] GO TO 601
602 [FNO=0
K=0
1D{1)=0
ID{2)=0
10(31=0
1D{4)=0
603  J=J+}
IF(ZERODLRA{J),REW}} GO TD 650
IF(ZEROLRA[J)IL+EDF)) GO TO 655
IF{ZERDERATJ) ,LOSAVE)) GO TO 660

218

FK383008
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FK383010
FK383011
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FK383051
FK383052
FK383053
FK383D54
FK383055%
FK383056
FK3B3057
FK383058
FK383059
FK383060
FK383061
FK383062
FK3B3063
FK383064
FK383065

g vl

3
:
i
¢
i
H
:
o

e AR TR

SN e e A

RN e




604

605

606

607

620
621
622

623

624
625

626

627

640

650

655

660
665

670

IF{NZERLRA(JI),COMMA) ) GO TO 605
IF(K+IFNC)604,100,604%

CALL SWTHON (1%)

CALL WROUT (2,213)

GO TO 100

IF{ZERGIRA{JI},IT)Y GO TO 620
IFLIFNO)OOG , 606,604

J=J+1

IFINZERIRALJ)SLASH) ) GO ¥O 606
Ll=J+1

J=J+1

IF{NZERLRA(J)COMMA)Y) GO TO 60T
L2=J-1

CALL PACK (L1,L2,W0,RA)

CALL RITE3]

WRITE {31,4) WO

CALL REAL3]

READ (31,5} IFND

IF{K}&4D ;603,640
IF(K}604,621,604

K=1

J=J+1

IF(NZERLRA{J),LPRN}) GO TO 622
Li=J+1

JEd+]

IF{ZERGOLRA(JD),COMMA)) GO TO 624
IFINZERLRA(J)RPRN)) GO TD 623
15=0

GO T4 625

I15=1

t2=J-1

CALL PACK (Ll,L2,W0,RA)

CAtL RITE3L

WRITE (31,4) WO

CALL READ31

READ (31,5) 10{(K)
IF(1S5)626.,62T7:+526

K=K+1

Ltl=J+1

IF{ZEROLRAILL)},COMMAL})} GO TD 604
GO TO 623

IF{IFNOI 6404 603,640

IF(ISWRT .EQ.0) GO TO 670

WRITE (4} (ICIL)sL=1,4)

WRITE (4) (F{I,IFNO),I=1,100)
CALL SWTHDON {31)

G0 7O 601

REWIND &

CALL SWTHOF {15)

GO0 TO 100

ENDFILE 4

GO TO 100

ISWRT=0

J=J+]

IF{NZERIRA{J),COMMA}) GO TO 665
J=J+1

GO YO 605

REWIND 4
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IFISWITCHIL,15)} GO TO 690 FK3B3124

675 READ (4} IC1,IC2,IC3,+1IC4 FK383125
IF(E{IDEL)ANELICE)s0R{ID{2)uNELIC2)},0R.((IDI3) . NELIC3).OR,(ID{4)FK383126
1.NE.IC4)))GO TO 680 FK3B83127
READ (4) (F{X,1FNO)},1=1,100} rK383128

GO T4 601 FK3I83129

680 READ (4) IC1 FK383130
GO TO 675 FK383131

690 CALL SWTHON (13) FK3B83132
GO TQ 601 FK383133
CT00w#= s AVERAGE ENTRY POINT FK383134
T00 CALL AVERGE FK383135
GO 10 115 FK383136

800 CALL FUNDE FK383137
G0 To 115 FK3B3138

810 J=5 FK383139
811 J=J+1 FK383140
IF(NZERIRA{J),COMMA)IGO TO B11 FK383141
Li=J+]1 FK383142

812 J=J+l FK383143
IF(NZERCRA(J)},COMMA))IGO TO 812 FK383144
L2=J-1 FK383145
IF(LZ-L1~-5}814,814,813 FK383146

813 L2=L1+5 FKR3IB3147
814 CALL PACK {L1,L2,.WD,RA) FK383148
CALt RITE3l FK383149
WRITE (3l.,4) WO FK383150

CALL READ31 FK3B83151

READ (31,51 IVEST FK383152

GO TO 100 FK383153

END FK383154%
$0RIGIN 0,CK2,NOREW 000
$IBFTC FOl8% M34,FULIST,REF,XR& FO1 84000
SUBROUTINE AVERGE F0184001

c STATISTICAL TRANSFORM OPTION FO184002
LOGICAL ZERO.NIER,SWITCH F0184003
COMPLEX FoS5U¥ F0184004
COMMON NFREQ.DT,FREQ{100},RA(B82},ISWTCH{10),DAY,DON,YEAR FO184005
COMMON/NUCLC/ZF{100,461) FO184006
DIMENSION G(2,100+61) INXI40)sRSUM(Z,100]),SUM{EQO} FO184007
EQUIVALENCE (F,G)y [SUM,RS5UM) F0184008

1 FORMAT (A&) FO184009
2 FORMAT (161 FO184010
3 FORMAT (51H as«ss THE ABOVE CASE HAS BEEN DELETED. ANY PRINTS, FOL84011
145H OR PLOTS OF THESE PARAMETERS ARE MEANINGLESS! FO184012
IF{SWITCH{2+13,10)) GO 7O 1000 FO184013

DATA FT4ST,COMMA,SLASH, RPRN,LPRN/1HFy 1HS, 1Hy 3 1H/ s lH} 3 IH{ /7, STAR/1H*F(184014%

L/ AVE/H4HAVER/ FO1B84015

=2 FO1840C16

90 J=5 FOl84017
100 J=J+] FOl184018
IFINZERURAIJ),CUMMA}) GD TD 100 FOLB84019
Q=sRA(J+11} F0184020
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105

110

200
205

210
215

220

225

300

305

310

320

J=J+1

IF{NZER(RA{J),SLASH)) GO T 105
IF{ZEROIG,ETY) GO O 200

L=d+1

J=J+1

IFI(NZERL{RA(J)},COMMA}) GO TO 110
M=J-1

[=]-1

CALL PACK (LsMyWO,RA)

CALL RITER]

WRITE (31,1} WO

CALL REAC31

READ (31,2) ISG

GO T0O 300

L=J+1

J=J+1

TFINZER{RA[JI,LPRN}}Y GO TO 205
M=J-1

[=1-1

CALL PACK {LsM;kC,RA)

CALL RITE31

WRITE {31,1) WO

CALL READ31

READ (31,2) IFN

K=1

15=0

L=J+]

J=d+l

IF(7ERO(RALJ)COMMA))Y GO TO 220
IF(NZERLRALJ)}+RPRN}) GO TO 215
I15=1

M= J-1

CALL PACK {L,sM3W0,RA)

CALL RITE31

WRITE (31,1} WO

CALL REAC31

READ {31,2) INX{K)}

[IF(1S.EQ.1) G0 TO 3060

K=K+l

IF(NZERL{RALJ+1),COMMA)) GO TO 21¢

J=0

CALL CARD

IF(NZER{RA{L)+STAR)) GO TO 210
CALL PACK (2,5+W0D,RA)}
IFINZERIWO,AVE}) GO TO 900
J=J+l

IFINZER{RATJ),COMMA)) GO TD 225
IF{ZERULRA(J+1},FT)) GO TO 900
IF{ZEROLRA(J+1},5T)) GO TO 900
GO TO 210

IF(1)400,400,305

TF(ZERQIRALD) ,COMMAYY GO TO 310
JEJ+l

6O TO 305

IF{ZERD{RA(J+1),COMMAY) GO TO 320

J=J-1
GO TO 100
CALL CARLC

FO184021
F0Ol184022
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FO184025
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FO0184052
FO184053
FO184054
FO184055
FO184056
FO184057
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325

400

405

410

41%

420

425

430
1000

S00

$ORIGIN
$IBFTC FO285

c

IF(ZEROLRA(L)4STAR)) GO TO 325
Q=RA{1l)

J=1

GO T0 105

CALL PACK (24+5+W0,RA)
IF(ZEROLWO, AVE)) GO TO 90
GO 70 900

TN=K

DO 405 E=1,NFREQ
SUMIT)={0.,0.)

DO 415 I=14NFREQ

00 410 L=1,K

M=INX{L}
SUMIT)I=SUM(I)+F{I,M]}
CONTINLUE

GlLy T4 IFN}=RSUM{L1,1)/THN
GU2yIIFN)=RSUM{2,I)/TN
CONTINUE

DO 420 [=1,NFREQ
SUM{TI={0e104}

DO 430 I=1,NFREQ

DO 425 L=1,K

M=INX (L)}
A=GlIlsl¢sMI-Gils1+1FN)
B=G(24+1+sM)-GLl2s T IFN}
RSUM{L,[)=A=A+E+B+RSUM(]1, I}
CONTINUE
GL1+I4ISGI=RSUM(1,1}/TN
G(.Z'I'ISG,=0.

CONTINUE

CALL CARD
IFINZER{RA(L1),S5TAR)) GO TO 1000
RETURN

CALL WROUT (12,214}

WRITE (6.3)

RETURN

END

O:.CK24NOREW

MO4, FULIST, REF+XR6

SUBROUTINE LCAD (ILOAD, [JKLM}
TRANSFURM LOAD GPTION

LOGTICAL SWITCH

COMPLEX F

LOGICAL ZIERO,NIZER,LIST,KIKOFF

COMMON NFREQ,DT,FREQ(100),RA(B2), ISWTCHI10),DAY,D0N, YEAR
COMMON/PPCB/IPPCEL41,5)4B0T(41),TOP(4])

COMMON /RNUCLC/F{100+61),S{BO) NT(40) s NSHLIST,KIKOFF

DIMENSION FBU(Z,100),DEF{4044})10EF(40,41,10C1{40,6(2,100:61)

EQUIVALENCE (IDEF,DEF}
EQUIVALENCE (G,F}

DATA SLASH,TEST,COMMA,DEFTy CHK s THy TLy TF/1H/ 4 4HTESTs+1H,,

L4HDEFT y1HC ¢ 1HH,» LHL s LHF/
DATA BLANK /1lH /
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FO184079
FOLB40B0O
FO1B84081
FO184082
File4083
FOLB4084%
FO184085
FOi184086
FO184087
FOLB84088
F01840389
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FO184091
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FO184109
FOlB4110
FOl84111
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@ =P

100
200
201

202

203
2030

204

205

206

207

208

210

211

212

213

FORMAT [80Al}

FORMAT {1H ,804al)

FORMAT (A6)

FORMAT (18&)
FORMAT(1HO,6X411H#LOAD, TEST /4 I6)
FORMAT {(4A6)

FORMAT [2E12.0}

NRWS5=9

CALL SWTHOF (13)

DO 100 [=1,4C

NT{TI)=D
IF{ISWTICHIL)=9)201,204,201
IF(SwITChILls2)) GO TO 2030
REWIND 1

CALL SWTHON (281}

READ {1)I,(FEUlLisd)4Jd=1,100)
D0 203 J=14NFRCY
IF{ABS(FREQ{JII-FBUlLl,J})-FREQlJ)=1.E-56)203,203,202
CALL WROUT (21,215)

CALL SwTHON {13}

CONTINUE

LAST=0

NRwS=9

ISWTCH(Ll)=9

TSWTCH{4 )= AST
ISWTCH{5)}=NRWS

DO 205 [=1,40

DO 205 J=1:4

IDEF{I,J}=0

CONTINUE

LAST=ISHTCH({4)
NRWS=ISWTCH(5)

I=1

J=6

IF{ZERDIRA{J},SLASH))} GO TO 210
J=d+l

IF(J-801204,2046,207

CALL WROUT (12,216}

CALL SWTHON (13)

CALL CARD

CALL PACK (2,5ynw0,RA)
IF{ZERG{WO,DEFTI)) GO TO 216
GO TO L1000

Ll=J=4

LZ2=J-1

CALEL PACK (Ll ,LZ2sW0yRA)
IF(ZEROLWO, TEST)) GO TO 211
CALL WROUT (l1,217)

CALL SWTHON {13)

GO 70 208

Ll=d+1

JzJ+l
IF{NZER{RA(J),COMMA}}GO TO 212
L2=J-1

IF{L2-L1 207,213,213

CALL PACK (L1,L2,W0,RA)}
CALL RITEZ]

WRITE (31,3)w0
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215
216

217
218

219

220
221
222

223

224
228

226

227

228
229
230
231
232
233

234

235
236
240

241
242

CALL READ31

READ {31 ,4)17EST

WRITE {(10,5) ITEST

CALL CARQ

CALL PACK (2|5'NOgRA‘
IF{NZERIWOLDEFIN)Y GO TO 235
J=6

TF{ZEROLRA{J),,SLASH)IGO TO 219
J=J+1

IF{J-801217,217,215

KK=0

IF{ZERBLRA[J-1),TH}) GO TO 222
IFIZERUGIRACJ=1),TL)) GO TQ 220
IF{ZERULRALJ-1I,TFY) GO TO 221
CALL wWRDUT (11,218)

CALL SWTHON [13)

G0 TO 208

KK=KK+1

KK=KK+1

KK=KK+1

L1=J+]

J=J+1

TF{NZER(RA(J)}CUOMMA)IGD TO 223
L2=d=-1

IF{L2-L1}207,225,224
IFLLZ=1.1-6122542264226

CALL PACK (L1, 2,W0,RA)
WOD=BLANK

GO TO 227

L2=L1+5

CALL PACK (L1l,L2,W04RA}
Ll=12+]

L2=4-1

CALL PACK {L1l,L24W00,RA)

CALL RITE3]

WRITE {31,7) WU,WCO

CALL READ31L

GO TO 1228,228,229) KK

READ (31,4) IDEF{I,KK}

GO TO 230

READ (31,8} DEF(I,3)
IF{IDEF{1,1)1231,4234,231
IFIIDEF(I+2))12324234,232
IFIDEF(I43))233,234,233
IDEFII4+4)=1

I=1+1

J=J+1

IF{ZERULGRALJ),COMMA) ) GO TO 215
GO 70 218

I=1-1

IF{IDEF{I,4)1)240,236,240

CALL WRDUT (12,219}

GO TO 100C

IFISWITCH(242,13)) GO TG 1000
TF{LASTI243,243,+24]
IFCITEST-LASTIZ24242424243
[F{NRWS4EQ.0) GO TO 244

NRWS=0

224
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243
244
245
246

247
248

250

251

252
253

254

260

265
280
281

285

290

1000

REWIND 1

READ (L)I{FBU(Llsd)sd=1,100]}
READ (11 ICCI
IF{IDCINL1)1242,2424244
READ (1) FRU
IF(IBCIIL)~ITEST 245,250,245
READ (1} IGCH
IF([DCI(})JZ#31247:246
READ {1) FBuY

GO TO 245

IF (NRWS)242,:2484242
CALL WROUT {15,220}

GO TO 1000

K=IDCTI(2)

CO 252 I=1,40
IF{K-TDEF(I,1)Y1252,251,252
IDEF{1,4)=0
CAL=DEFL{I,3}
L=IDEF(I,2}

GO T 260

CONTINUE

READ (1) IDCI
IFILIDCIC1)1280,280,254
READ (1) FRrU

GO TO 250

CO 265 [=1,NfRcW
GlleIsl}=FRU(L,1)=CAL
G{Zz,I,LY=FBU(Z2,])%CAL
CONTINUE

GO TO 253

DO 285 [=1,40
IF(IDEF{TI,4)1281,285,2381
CALL WerOUT {(13,221)

GO TO 1000

CONTINUE

ILOAG=0

TJURLM=]TeST

ISWTCH(5 }=NRWS
ISWTCH{4)=LAST

RETURN

1L0AD=1

CALL SWTHON {173

60 TO 290

ENG

S$ORIGIN 0 CK2,NOREW
$IBFTC FO2B6 M3&4 , FULIST REF, XR6

lalaNukel

SURROUTINE SCAN {(ICD)

PRE-TRANSLATOR SCAN ROUTINE

ICHh - CASE LCELETE SWITCH
=0 CASE D.K.
=1 DELETE CASE

LOGICAL SWITCH

LOGICAL ZERO ,NZER
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FO285131
F0285132
FO285133
F0285134%
FO285135
F0285136
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FO285138
F0285139
F0285140
FO285141
FO285142
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F0285144
F02B5145
FQO285146
F3285147
FO285148
FO285149
F02B5150
F0285151
Fuzeslse
FO285153
FO285154
FO0285155
FO2B5156
FO2B5157
F0285158
FUu285159
F0285160
FD285161
FO285162
FO285163
F(285164
F0285165
FO285166
FO285167
FOz285168
F0285169
F0O285170
F3285171
FO285172
F02851732
FO285174
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F0386002
FO386003
FO3B5004
FO386005
FO386006
FQ386007



:
1

OO0 = O U P N e

100

102
108

110

120

LOGICAL SWONSWOF,SLON, SLOF,LIST

INTEGER SYSCK1,SYSINL,SYSQU1

COMPLEX F

COMMON NFREQ«DT,FREQ(LIO00),RA(B2),ISWTCHIL10),DAY,DON,YEAR
COMMON /NUCLC/F{100:61),3S{BOIyNT{40)yNS,LIST,KIKOFF

COMMON FSCNUC/PALBO) s AA(BO) JAZ (24 3 A 1a 1Yy T041ELIFC IFESTd4IK,
1I0FD s IQQ ISy ITyI1Zv Ky KJ KK KNyL
1,DUMY{411)
DIMENSION G(2,100461}
DIMENSION FO{61),
EQUIVALENCE (F:+G)
DIMENSIGN CFUNC(9)
DATATCFUNC{I )y 1=1,9)/4HCONS s 4HCMAG, 4HCSIN, 4HCCOS s 4HCEXP,
14HCLOG p4HCATN 4 4HCSOT  4HONRM /

DATA (FO(J)Y4J=1+6)/3HAY,,3HAZ,y3HAD, IHAL, 4 3HAS,43HAG,
1 £y OFO{ LY/ IHT/,0FE/3HLIXY/ o (FIOGIY s d=1,43)/6HLXy11 4,
2EHLX 3 123 9 6HIXS I35/ AFDILY/1HE/Z,1QQUI) 4 J=149)/1H1,,1HZ,1H3, 1H4,
3LlHS 1 HE 3 THT y1HB , LHY/ {OPP{J) s d=1,18)/1H{41H)s1H=41H+,
GlH® 3 1H/ 3 IHP 3 JHJ s 1H=y 1HS, 1HC s LHWy LHy o LH 5 LHK IHE s 1HF 3 1THN/
5 s FSE/ AHF60/7, COMMA/1IH, /

DATA ZER/LIHO/

FORMAT (80AL)

FORMAT{LlH ,BOAl}

FORMAT(ELZ2.0,E12.0)

FORMAT [SOX,3H F{I3,THs&l) = 1PEL1Z2.5+2H, »1PE12.5)
FORMAT{I3}

FORMAT{I2)

FORMAT(50X,9F LITERAL 1243H = 1PEL2.542Hy 4+ 1PEL2Z2:5)

FORMAT [Al,I5)

FORMAT [6X,21A6/72H 1,4X421A6/7/2H 244X, 21406)

FORMAT {51X,80A1)

FORMAT (1HL)

FORMAT (A&)

CALL SWTHOF {10

S11)=0.0

ICDh=0

KIKOFF=0

LIST=.TRUE.

RA(81)=COMMA

RA(B82)=C0OMMA

15=1

I11=1

CALL CARD

11=1

IFINZERTIRA{IL},OPP(S))) GO TE 110

LIST=.FALSE.,

GO YO 100

IF{ZERD{RA(IL},OPPI(16))) GO TO 1000

1E=D

[QFQ0=2

1Q4=1

I1FC=0

IFE=0

ITF{ZEROLRALIL)OPP{LS})) GO TO 400

IF{ZERO(RALILY,QPP{L13)})) GO TO 100

IFINZERI{RALTILY,OPPILT))) GO TO 125

IE=1gE+1

[Fe=1

OFD{ BO) ,OPP{18),0Q{9),FIC(3),AF0(3}
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F0O386008
F0386009
FO386010
F0386011
FO386012
F0386013
FO386014
FO3B56015
FD386016
FO386017
F0386018
FO386019
FO386020
FO386021
FQO386022
FO3B60Z3
F3386024
F0386025
+0386026
FO386027
F0386028
FO386029
FU386030
f0386031
F0386032
F0386033
F03B&034
FO3B&6035
FO38603¢&
FO3Bs037
F0386038
F0386039
FO386040
FO386041
FO386042
F0386043
F0386044
FD386045
FO386046
FD3B6047
F0385048
FO386049
FO386050
FO386051
FO386052
£0386053
FO38605¢4
FO38605%
FO386056
FO386057
+0386058
F0386059
F03856060
FO386061
FO386062
FO386063
F0386064
F0386065
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125
126
127

128

129

200

205

206

209

210

212

215

220

222

PA{IE)=RA(I1)

IFC=1

GD 10 200

IF(IFE)ILZ2641274126

IFE=-1

GO TO 400

CALL WROUT (2,222)

CALL SWIHON (10}

ICD=1

I1=11+1

IF(ZERCIRA(IL),OPRIL13})) GO TO 129
IF{NZER{RACIL},UPP(16))) GO TO 128
TF(NIERIRALIL),UPPL{1B))) GO TO 128
GO TO 1000

I1=11+1

GO T0O 110

[1=11+1

o0 205 J=1,11
IFCZERULRAL{LIL)yOPP{J})) GD TO 209
CONTINUE

IF{ZERDIRA{TIL),UPP(13}}) GO TO 206
IF{ZERQIRACIL}LOPP(12)})) GO TO 240
IE=1E+]

PACIL)=RA(IL)

IFC=1FC+1

G0 7C zov

OF0{I0FO)=FOIIFC)

IOFN=I0FC+1

G0 TO 3Q0

IFIZEROLRACIL) ,OPP{LIMY} GO TO 220
OFDLIOFQY=FCIIFC)

IOF0O=10FG+1

IE=T1E+1

PACTEI=RA(IL)

SGFOCIOFO)=F0O(L}

10F0=10FC+1

I1=11+1

DO 215 J=1,10
IF{ZERGIRALTILY},CPPLJI}) GO TO 210
CONTINUE

IF{2ERCIRALILYOPP{LIL1))) GO TO 222
IF{ZEROLRALEL )}, UPP(L12))) GD TO 245
IF{ZERDIRA{TIL),OPPI13))) GO TGO 300
GO TO 1290

OFD(IOFQY=FO{IFC)

IOFC=10FC+1

TE=TE+]

PA{IE)=RA(LIL)

LIl=]1

[l=11+3

CALL PACK (LIl,11,W0,Ra}

IE=]E+]

PALIE)=0PP(14)

IE=1E+1

PALIE)=0PP{14)

OFDLIOFD)=FO(4)

IOFD=TUFC+1

I1=11+1
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FO386066
FO386067
FO03686068
FOQ386069
FQ0386070
FO0386071
£0386072
FO386073
FO386074
FO386075
£0386076
FO386077
FO0386078
FO386079
FO386080
F0386081
FO386082
FO386083
FO386084
FO386085
FO386086
FO386087
0386088
F0386089
FD386090
F0386091
F0386092
F0386093
FO386094
F0386095
F0386096
FO386097
FO3856098
F0386099
FO386100
F0386101
FD386102
FGC386103
FO386104
FO386105
FO386106
FO386107
FO386108
FO386109
£0386110
FO386111
Foz8é6l112
FO3856113
FDO386114
FO386115
FO386116
FO0386117
FO386118
FO386119
F0386120
F0386121
FO386122
FO386123



230

235

240

245

250

300

310

311
315

316

320

322

330
331

DO 230 J=1,9
IF(NZERIWO,CFUNCIJY) ) GO TO 230
1E=1E+1

PA{TE)}=QCLJ)

GO TO 235

CONTINUE

CALL WROUT (24,223)

CALL SWTHON L10)

IE=1E+1

PA{IE)=QLIL)

IF{ZERGLRALT1),DPP{10)}) GO TD 212

IE=1E+1

PA{IE})=0PP(1C)}
OF0(IOFD)=FCLY}

I0FG=I0FC+1

G0 1O 212

OFQ(IOFD)=FOLIFC)
I0F0=T0FC+1

I1=11+1

TE=1E+1

PA{IE)=0PPLLT)

IE=1E+1

PA(TIE}=QU(4]

IE=1C+1

PALIEI=ZER

NT{40)=1

DO 250 I=1,NFREG
Gl{l,1440)=FREQ{I}#6.28318
G(2,14401=0.0

CONTINUE

OFG(IOFQ}=rni3}

IOFO=TI0FC+}

GO Yo 212

OFO(IQF0}=0FE

NS=10F0-~1

CALL RITE31

WRITE (31,101 (PA[J)yJd=1,I1E)
ID=0

DO 315 J=1,1E
IF(ZERDLPA(J)OPPIL)}) GO TO 311}
IFINZER{PALJ)OPP(2})) GO TO 315
iD=10-1

GO TO 315

10=10+1

CONTINUE

IFIID)316,320,3156

CALL WRODUT (3,224}

CalLL SwTHON (10)

1Cp=1

CONTINUE

CAlLL READ3]

READ (31,0F8)(5(J)4J=2,NS)
IS=11+1

[1=15

J=1

K=NS-J+1l

IFINZERISIK) 4OPPI31)) GO TO 334
IFINZERISIK-L),DPP(1})) GO TO 336

FO3B6124%
0386125
F0386126
F0386127
FO3g6128
FO386129
FO0386130
F0386131
FO386132
Fr0386133
FO386134
F0386135
FO386136
FU386137
FO386138
FU386139
F0386140
FO3B&141
FC386142
F0386143
F0386144
FD386145
FO386146
FO386147
FO386148
F0386143
FO386150C
FO386151
+0386152
F0386153
FU386154
+0386155
F0386156
FO386157
F0386158
FO0386159
FOU386160
FO386161
FO3B6l62
+0386163
FO386164
FO386165
FO3B6lee
F0O386167
Fi386l68
FU386169
FO386170
F0386171
FO386172
FO386173
FO386174
0386175
FO386176
F0386177
FO386178
FO386179
FO386180
F0386181
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332

333

334

335
336

350
351

352

353

354

355

356

357

358
360

361

362

3715
376
377
378

380

L=K+1

NS=NS+]

DO 332 I=L,NS

KK=NS+[=-1~1

KJ=KK+]1

SIKJ)=5(KK)

S{K)=FSE

DD 333 1I=1,1C0
F{l+60)=(0.040.0)

GO 10 336

IFINZIERIS(R) JOPP{4)})} GO TO 336
IFINZERISTIK=1),0PP{1))) GD TO 3346
L=K

NS=NS~1

DO 33% [=L,NS

S{I¥=5(1+1)

J=J+1

IF(J-NS} 331,331,350

J=1

KaNS-J+1

L=3

IF{ZERCIS (k) +0PPIL))} GO TO 355
L=L+]

IF{1L-9)352,352, 353
IF(ZERD{S(K)Y,.OPPIL)}) GO TO 358
L=L+1

IF{ZEROIS(K),0PPILY) )} GD TO 361
L=L+1

IF(L-12}354,354,375

DO 3%6 KK=3,12
IF{ZEROISIK~-1),0PPIKK )Y GO TO 357
CONTINUE

JJ+2

GO TG 376

ICD=1

CALL WROUT (4,225)

CALL SWTHON {10}

RENE SN

GO TO 3786

CONTINUE

J=J+2

GO TQ 376

KK=K+1

DO 362 [=KK,AS

KN=NS+KK-1I

KJ=KN+1

SIKJ)=S{KN}

NS=NS+1

S{KK)Y=0PP{10)

Jd=g+2

GO TG 376

J=J+l

IF{J-NS)351,351,377
IF(ICD}378,380,378

NS=-N§

GO 1O 110

CONTINUE

[IF{2ERULS(3)Y,0PPI9))Y) GD TD 381

229

F0386182
F0386183
FO386184
F0386185
F0386186
FO386187
F0386188
FD386189
F0386190
FO366191
FO386192
FO386193
FD386194
F0386195
FO3856196
FO386197
F0386198
F0386199
FO386200
FO386201
F0386202
F0386203
FO386204
F0386205
FO386206
FD386207
FG386208
F0386209
F0386210
F0386211
F0386212
FO386213
FO38621%4
FO3856215
FO386216
FO386217
FO386218
F0386219
FO386220
FD386221
F0386222
FO386223
FO386224
FO386225
F0386226
FO386227
F0386228
F0386229
F0O386230
FO386231
£0386232
F0O386233
FO386234
FO386235
FO386236
FO386237
F0386238
FO386239



sl

381

382
383
384

385

390

391

400

401

420

430

440

450
451

ICD=1

CALL WROUT (5,226)
CALL SWTHON {10)

GO TO 378

CONTINUE

CALL RITE?]L

WRITE (31,15)5¢(2}
CALL READ31

READ (31,+81A,I1
IF(NZERLA,OPRILT)I}IGO TU 382
NTIT)=1
IF{KIKOFF1385,383,385
CONTINUE

CALL XLATE
IF{KIKOFF}391,385,391
IF(MNS1110,39C,110
ICD=1

CALL SWTHON (10}

GO 10 110

CALL WROUT (6,227)
CALL SWTHON (10}

G0 10 110

IT=1FE

CIFE=1

IF{IT)1401,500,600
IFLZEROLPALIE),OPPIT}) )} GO TO 420
IF(ZERDLPA(LIE),OPP(B))) GO TO 420
J=1FE-1

IF{ZEROLPALJY,OPPIT)I)) GO TG 430
IF(ZEROLPALJ)OPPIB))) GO TC 430
IF(ZERDLPA(IE)N,OPPI3))) GO FO 440
IF(ZEROUPACIE),OPPL4Y})Y GO TO 440
G0 TO 450

IE=1E+]

PA{IE)=0PP(14)

IFC=1

11=11-1

GO 10 200

I0F0=10FC-1

1J=1E+1

PALTIN)=PA(IE)

PA{TEI=0PP{14)

IE=[1E+2

PAITE)=RA{ILD)

IFC=3

G0 TD 200

12=1

AZL11Z2)Y=PA{IE)}

IE=I1E-1

I0F0=IGFC-1

[Z=12+1

GO 70 451

12=1

OFD({I0FDI=FC (%)

I0OF0=I0FC+1

{E=1E+]

PALIEY=QPP(LT)

IE=T1E+}L
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FO386240
FO3B86241
F0O386242
F0386243
FO3B6244
FO386245
FO386246
FO386247
FO386248
FO3B6249
0386250
FO386251
F0386252
F0O386253
F0386254
F038625%
FO386256
F0386257
+03856258
FO386259
F0386260
FO3B6261
r0386262
FO386263
F0386264
FO3B&265
FD386266
FO386267
F0386268
F)386269
F0386270
FO386271
F0386272
FO386273
FO3B62 T4
FU386275
FO3B862T6
FO386277
F0386278
FO386279
FO386280
F0386£81
FO3B6282
FO386283
F038628%
£03856285
FG386¢86
FO386287
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F03862H9
FU386290
F0386291
F0386292
FO386293
FO3862%4
FO3B6295
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460
461

&62
470

471

472

480
481

482

490

491

492
493

500

501

505

PAIIE)=QGCLL)
[E=IE+1
PALIE)}=QLI(S)
TE=TE+1
PACTIE)=QQ{ICC)
T=0PP{13)
AZ{LZ)}=RA(I1)}
I1=11+1
IF{ZERCILRA{IL),¥
12=12+1
AZ{I1Z}=RAI(Il}
IF{IZ=-12)14561,4T70,462
IF(1Z=-24)1461,490+490
I1=11+1
IF(ZERU(RAIIL),OPP{L3))} GO TO 471
GO TO aT0

I1=11+1

IF{ZEROCRATTIL Y, 60PP(2 Y)Y GO TO 472
11=12+1

T=0PPi2)

GD TO 460

[I=14+1

AZ{T1Z2)1=0PP({1l4])

[FII7-24)4T72 44590,490
IF{12-12)481,482,482

[2=1/+1

AZ{12})=0PP(14)
IF(1Z2-12)Y48L+471,471

[2=12+)

AZL1Z)=0PPl14)
IFIT2-24)482+490,490
IF{2EROLRA(IL),OPP{2 }))} GD TO 491
I1=11+}

GO TO 490

CONTINUE

CALL RITE3L

WRITE {(31,1)4AZ{1),1I=1,24}
J=90+1G4Q

CALL REAE31

READ {31,43)Gl1,Jd;61)4G{25Jy61})
IF{LIST) GO TO 493

WRITE {6,7)VIGQsFlJ,51)

1QQ=1QQ+1

GO 70 210

CONTINUE

IFE=0

1E=1E+1

PA{IE)Y=RA(IL1)

IFC=1

11=11+1

IF(ZEROLRALIL),OPP(9 }})GD 10 505
1IE=IE+]

[FC=1FC+]}

PA(IE)=RA(I1l)

GO T 501

CALL RITE3L
WRITE{31,1){PA{J},d=1,1E}
IFC=1FC~1

Yi GO TO 480

231

FO386298
FO386299
F0386300
F0386301
F0O386302
FO386303
FO386304
F0386305
FO386306
£0386307
FO386308
¥0386309
FO386310
FO386311
FO386312
FO386313
FO386314
F0386315
FO386316
F0386317
FO386318
FO386319
FO386320
FO386321
Fo3se6322
F0386323
FO386324
FO386325%
FO386326
FO386327
FO386328
FO386329
FO386330
F0O386331
F0O386332
FO386333
FO386334
FO386335
FO386336
FO386337
FO386338
FO386339
FD386340
FO386341
F0386342
FO3B6343
FO386344
FO386345
FO386346
FO386347
FO386348
F0386349
FO0386350
+0386351
F0386352
F0386353
F0386354
FO386355



510

520

525
526

530

531

540

541

560

561

562

600

603

605

606

609
610

OFDt2Yy=FI0(IFC)

OF0(3}=0FLC

CALL REAG3L

READ (31,0F0}1)

10=-1

1E=0

1K=0

T=0PP(13)

11=11+1

11=11+1

TIFCZEROURATIL)T Y)Y GO TO 540
TIE=It+1

PALTIE)=RA{IL)

[K=IK+1

IF{IK-12)510,525,5%2%

1D=10+1

[1=11+1

IFLZERDLRALLL) ST }y GO TO 530
GO TO 526

IFIID}S31,531,560

I1=11+1

IK=0

T=0PP(2)
IF(ZERD(RA(IY1),OPPLLI3)}) GO TO 540
GO TC 520

lE=1E+1

PA{IE}=OPP(14%)}

[K=TK+1

IF{IK-121540,541,5%41

1D=10+1

¢0 70O 530

CONTINUE

CALL RITEe31

WRITE [31,10(PA{J),J0=1,24)

CALL READ3L

READ (31,3060 1,1J3611:GI241d461)
IF(LLISTY GO TO 562

WRITE (6411 {RACI)J=I5,11)
WRITE (6,4)1d,FL1Js61)

[S=11+2

I1=1§

GO 7O 110

I1Z=1

AALTZI=RA(IY)

IFC=1

I1=11+1

po 605 J=1.8

IFIZEROIRA{IL) ,OPPLJ)Y)) GO TO 609
CONTINUE
IFUZERDLRA{IL),OPP{L3))) GO TO 606
I1Z=1272+1

AA(IZ)=RAIILL)

1FC=IFC+1

GO TO 603

[D=0

GO TG 610

10=1

CONT INUE
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FO3B86357
FUO386358
F0386359
FO386360
F0386361
FO386362
FO385363
F0386364
FO386365
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FO386369
FU3B6370
FO3863571
FO386372
F386373
FU386374
FU3B64TS
FO386376
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F0386381
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F0386384
F0386385
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FO386387
t03B63°8
F3863289
F0386390
F0386391
F0386392
F0386393
F385394
F(38639%
FO386396
F0386297
FU0386398
F0386399
F0386400
FO386401
0386402
FG3B6403
FO386404&
FO386405
F0386406
FO386407
F(0386408
FO3386409
FO386410
FU3B6411
FO386412
F0386413
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611

612

620

621

1000

CALL RITE3L

WRITE (31,1)(A8(1),I=1,12)
IFC=1FC-1
AFG{2)=FTI0(1FC)
AFO(3)=0FE

CALL REAC31

READ (31,AFC)IU
I1J=1J+60
IF{IJ-100)611,612,4612
CONTINUE

CALL RITE3L

WRITE (3l,61)14

CALL READ31

READ (31,1)(A2{I)+I=1,3}
12=4

GO TUeZ0

CONT INUE

CALL RITE3]

WRITE (3145014

CALL REAL31

READ (31,1)8a2{1),1=1,2)
12=3

GO T 620

TE=1f+1
PA(IE)=0OPP(1T)

N=1Z-1

DO 621 J=1,N

TE=1E+1

PA{IE)=AZ{J}
OFO(IQFO)=FO(IZ}
IOFO=I0FC+1

IF{IL) 300,300,210
RETUKN

END

$IRFTC FOD38B7 M34,FULIST,REEF, XR6

W ra

FUNCTION IPRECL(S)

OPERATOR PRECEDENCL SCANNER

IPREC COMPUTES THe PRECEDENCE OF OPERATOR S

LOGICAL ZERD
LOGICAL SWUN.SwWOFSLON,SLOF
DIMENSION DP{9),IP{(9)

DATA ((OP{J)sIP(J)}3J=149)/1HI4 80, 1HP, B0, 1H®,60,1H/,60,41H+,40,
11H—140|1H$|1201 1H=|1100f0/

DO 1 J=1,9
IFIZERG{S,GP{JY)) GO TN 2
CONTINUE

IPREC=0

CALL SWTHDON (27)

CALL WROUT (1,228)

CALL SwWTHON (107

GO TG 3

IPRFC=IP (4}

RETURMN
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FO3B6414
F0386415
F0386416
FO386417
FO386418
F0386419
FO386420
FO386421
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il

END FO387019 ;
$IBFTC FO388  M94,FULISTsREF,XRé FO388000 :
SUBRCUTINE COMOPS {I4A,JJdsB,KK) FO388001 !
c COMPLEX OPERAT IONS ROUTINE F0388002 '
LOGICAL ZERO,NZER F0388003 3
COMPLEX GCSIN,CCOS,CEXP,CLOG,CSQRT FU388004 £
§ LOGICAL SWITCH F(O3858005 b
: COMPLEX F0388006 :
COMMON NFREQ,0T,FREG(100),RA{82),ISWTCH{10),DAY,DON,YEAR 0388007
COMMEN /NUCLC/F{100,61),S{80}4NT(40},NS,LISTKIKOFF F0388008
COMMON /SCNUC/DUM{204)4KS1y4KS2,KS51,KSS2,LS1+L52,0MG, TEMP F0388009
§ 1:DUMY (403) F0388010 i
; EQUIVALENCE (F,5) FO388011 :
; DIMENSIONG(2,100,61) F0388012 :
DATASTAR y SLASHPLUSyMINUS Py EQUAL s AJ,DOLLyC M/ LH*® , 1H/ 3 1H+ 5 1H= FO388013 :
11HP y1H= y 1HJ s 1HS 4 LHC,y LHM/ FO388014 ;
IF{SWITCHI3,2,10+13)) GO TO 16 F 0388015 :
; K51=1 FU388016
: K§2=1 FO3880L7
KSS1=4J FO388018
: KS$2=KK FO388019 .
; [F{JJ.LELE0) GO TO 1 FO388020 :
; LS1=JJ-60 FU388021 .
. KS1=2 0388022 :
: KSS1=61 FO388023 :
1 IFIKK.LE,60) GU TO 2 F0388024 1
4 LS2=KK=60 F0388025 ﬂ
i K§2=2 F0388026 i
i KS52=61 FO388027 ‘
1 DO 15 J=1,NFREQ FU388028 :
i IF(KS1.NEL2) LS1=J FU388029 ‘
g IF{KS2eNEL2) LS2Z=J F038B030 P
k IF{NZER (B,STAR)) GD TO 3 FD388031 !
| ANRM=0. F0388032
i FLlJyI)=F{LS1,KSS1)#F(LS2,KS52) FO388033
: GO TO 15 FU388034
: IFINZER (B,SLASH)) GO TO 4 FO388035
2 ANRM=0, FO38B036
; FLJyE)=F{LSY1,KSS1)/F(LS2,KS52}) FU3B8037
: GO TO 15 0388038
; IF(NZER (B,PLUS)) GO TO 5 F0388039
: ANRM=0, £0388040
é FUEJy1)=FILS1,KSSLI+F{LS2,K552) F0388041
: GO TO 15 FO388042
i IFINZER (8,MINUS)) GO TO & FO388043
£ ANRM=0, 03880644
; FlJsT)=F(LS1KSSLI=F(LS2,KS552) FO388045
2 GO TO 15 FO388046
; IF(NZER (B,P)) 6O TO 7 F0388047
: ANRM=0. FO388048
5 FlJdsI)=F(LS1,KSS1)#xKK F0388049
: GO TG 15 FO388050
[F(NZER (B,ECUAL)} GC TG 8 FO388051
234




10

11

12

13
21

22

23

24

25

26

27

28

29

30

15
16

FILS1,KSS1)=F{LS2,K552)
GD TO 15

IFINZER (B, AJ)}LO TO 12
ANRM=0.
F{JsII=F[L51,KS51)
OMG=64.2B3182#FREQI )
DO11L=1,KK

IF(Kk} 9,15,10
TEMF':G(Z'J' I '/QMG
Gl24Jsl)==GI{1lsdy 1)/0MG
Gil,Jd,T)=TEMP

GO 10 11
TEMP==0G{24J,1)=0MG
Gl24Je1)=G114Js1)20MG
G(lsd,1)=TLMPF

CONT INUE

GD TL 15
IFUZERC{B,DCLLIIGO TD 13
CALL WROUT (7,229}

CALL SwTHON (10}

60 TD 16

GO TO (21492202341 24¢25426927928,29)444
GULyJsIt=G{1yLS2,4K552)
Gl24de1}==G(2,L52,K552)
ANRM=0,.

GO 70O 15

FlL Jel)=CABSIF{LS52,K552))
G(21J|1}=O.

ANRM=0,

GO0 TO 18

F{Js D) =CSINIFILS2:4KS552)])
ANRM=0,

GO 10 15
F{JyI)=CCOS{F(L52,k552))
ANRM=0,

GO TO 15
FlJdsI)=CEXP{F(LS2,KS$S52)}
ANRM=0,

GD T 15
FlJde1)=CLOGIF{LS2,KS552))
ANRM-_'O.

GO YO 15

CALL ATAN{G{LlsLS2+KSS2)sG{2,LS2,KS52)4G{1yd+T1))

G(Z.J'II=0.

ANRM=0,

GD TG 15

FUJ, IV =CSQRTIFILS2,KS552))
ANRM=0.

GO TO 15

ANR=SQRT (GU1,£52,KSS2)%#24G(2,41L52,K552)#s2)

IF(ANRM. GE« AKRY GOJ TO 15
DO 20 JIJ=1,NFRcQ
Gl1,JIJs1)=ANR
Gl2,J1441)=0.0

CONTINUE

ANRM=ANR

CONTINUE

RETURN
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C

END F0388110

I6FTC FO389 M34, FULIST.REF+XR6 F0389000
SUBROUTINE XLATE f 0385001
FOURIERTRAN TRANSLATOR FO389002

LOGICAL SWITCH F0389003
LOGICAL ZEROWNZER,LIST F0389004
LOGICAL SWONy SWOF,SLON,SLOF FO389005
COMPLEX F F0O389006
COMMON NFREQ,DT,FREQ(100),RA{82), [SWTCH{10}+DAY,DON,YEAR F11389007
COMMON /NUCLC/F(100461)¢SUBO) NT{40) NS, LISTyKIKOFF F0389008
COMMON /SCNUC/DUM{212),PUSHONTL00) ,, 14MAX NSS KOUNT 4 JyLTKpKREV, F0389009
14¥(59,5) F0389010
DIMENSION TI59),T5140),0P(9) F0383011

100 FORMAT(4AG]) FO389012
101 FORMAT(100X,A6,6H= » 346 ) FO0389013
102 FORMAT [1X:I5,AL4054A1,6X,15) FO389014%
312 FORMAT(1HO! F0389015

DATA (UP{J) 2 Jd=149)/1HSy LHPy IH®y 1H/y 1H+, 1H~, IH$,1H=,0./,5YS0UL/6/ FO389016
DATA {T(J)yJd=1,19)/3HF41,3HF42,3HF43, IHF44,3HF45,3HF46,3HF47,3HF48F0389017
1,3HF49,3HF50,3HF5143HF52,3HF53, 3HF 54, 3HF55, 3HF564 3HF57y3HF 58+ 3HF59F 0389018
2 /y BLANK/6H /+PARL/LIHU /2 PARR/LIH)/ FO389019
DATA (T5(J)»Jd=1,40}/ 3HF40, 2HF39,3HF38, 3HF37,3HF36,3HF35,3HF 34, F0389020
13HF3343HF3243HF31,3HF30,3HF 294 3HF28, 3HF27, 3HF 26, 3HF 25, 3HF24,3HF23,F0389021
23HF22 y3HF21 43HF 204 3HF19y 3HF 18,9 3HF1 74 3HF 164 3HF 154+ 3HF 14, 3HF13,3HF12,F0389022

33HF11,3HF1042HF 94 2HF8, 2HFT, 2HF 6, 2HF5, 2HF 44 2HF 34, 2HF2 , 2HF L1/ F0389023
s{1)=0. F0389024
IF(LIST)Y GO TO 311 FO389025%
WRITE [5,312) Fu38902e6

311 I=20 FO389027
00 31 J=1,40 F0389028
IF(NT(J)131,30,31 Fu3seoze

30 TIN=TS(N) FO389030
I=1+1 FO389031

31 CONTINUE F0389032
MAX=1-1 F0389033
NSS=NS FO389034

DO 1 J4d=1,100 F0389035

1 PUSHDN(34)=0. 0389036
KOQUNT =0 FG389037

J=1 F0389038

1=0 r0389039

LY¥= TABS(NS)+1 F0389040

DO 20 KREV=1,NS F038904]
K=LT-KREV FO389042
IF{ZEROUS{K) (BLANK)) GO 7O 20 FO389043

2 DO 3 L=1.,9 FO389044
[F{ZERGES (K} ,0P(L))} GO TO 11 FO389045

3 CONTINUE F0389046
4 IFINZER{S{K),PARL)} GO TO 14 FO389047
5 IF(ZERD( PUSHCN{J~1},PARR)] GO TO 16 £0389048
6 IF(SWITCHI(1,27)) GO TO 140 FO389049
I=1+¢] F389050
[F{I-MAX)}T,7,70 £0389051
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$0RIGIN
$IBFTC F0490

c

70

25
28

[L ISR VNI AV

KIKOFF=1

NSS=0

GO TD 28

IFISWITCH(1410)) GO TO 71

CALL RITE3L

WRITE {31,1000T({T},PUSHONIJ ), PUSHDN({J=1),PUSHDN{J-2}
CALL READS3L

READ (31,102) (AY(I,LL}sLL=1,5)

IF{LIST) GO TO 8

WRITE {6 101} TOI)4PUSKHONCS ), PUSHDN(J=1},PUSHDN{J-2)
JEd=2

KOUNT=KDUNT +1

PUSHONES1=T ()

IF(ZERGLS(K),PARL)) GO TO 5
IF{ZERULPUSHENC(J=1),PARR}) GO TO 14
IF(IPREC{S(K)ILLTL,IPRECIPUSHDN(J~1})} GO YO &
J=J+1

IFISWITCHIL,Z7)) GO TO 140

GO TO 15

N§5=0

GO 10 28

PUSHENTJ)=5(K)

GO TO zo

PUSHON{J-1)=PUSHDN(J)

J=J-1

CONTINUE

IF{SWIICH{1,101) GG TO 28

DO 25 J=1,k0OUNT

CALL COMCPS {AYUJy 1), AY(J32)4AY(Ja3)9AY(J4)4AYIY,5))
CONTINUE

N5S=NSS

RETURN

ENG

0y CK2,NOREW

MaG . FULISTs REF, XRE

SUBRCUTINE FUNDE

FUNCTION DEFINITION OPTION ROUTINE

LOGICAL ZERO4NZ7eR,LIST,KIKOFF

COMMON NFREQ,DT,FREQI100),RALB2), ISWTCH(10),DAY,00N, YEAR
COMMON IDOMPIT

COMMION/FUND/FUDAUTS, 39)

DIMENSION SA(B2)

DATA NAME,CHK,CUMMA; DOLAR,SLASH, FT4ASyUNIT/4HNAME, 1HC,
11Hy 9 1HS s 1H/ y 1HF 3 1HA, 1HU/ » BL ANK/LH /

OATA PAUS/4HPAUS/

DATA PAGE/4HPAGL/

FORMAT (80A1)

FORMAT (1H BOAL}

FORMAT (16)

FORMAT (AG)

FORMAT (1H1)

iFl=0

1F2=0
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100
104

101

103

102

110
112

113
114

120
200

201

300

310

301

1F3=0

READ (5411 (RALTI),I=1,
WRITE (642)(RA(I),I=1,80]
WRITE (10,2)(RA(I},I=
Do 10l 4=1,82
SACJ)Y=RA(J)

CALL SQUEEZ

[DMPIT=1

CALL CARD

[DMPIT=0
IF{ZERO(RALLY,CHK))} GO TO 100
IF(ZERCLRA(L),COMMA) )} GO TO 100
CALL PACK (2+54sW0,RA)
IF{ZEROIWD,PRAGE}Y GO TO 120
IF(NZERLWO,PAUS)Y GO TO 103
CALL MESAGE

G0 TO 104

IF(NZERL{WO, NAMEY) GO TO 1000
K=S

K=K+1

IF{NZERLRAlLK),COMMA)) GO TO 102
IF{ZERDCRA{K+1},C0OMMAY) GO TO 600
J=5

J=J+1

IFINZERLSACLJ)Y,COMMAY) GO TO 110
J=J+1

IF{ZEROLSALJYBLANK)) GO TO 112
QW=SA0Y)

J=d+1

IF{NZER{SA{J),SLASH)IGO TO 114
IF1ZERDLQ,FT)) GO TO 240
IF(ZEROLGyAS)) O TO 300
IF{ZERGLUG,UNIT)) GO TO 400

CALL WROUT (1,230)

60 TO 100

WRITE (10,51}

G0 YO 100

NENES]

IF(ZERODLSALJ),BLANK)IGO TO 200
Ll=J

J=J+1

IFINZERISAIJY,COMMA)IGDO TO 201
L2=J4-1

CALL PACK (L1sL2,W04SA}

CALL RITE3L

WRITE (31,4) WO

CALL READ3)

READ (31,3} 11

IFl=1

G0 TG 500

IF2=1

N=3

1=1

J=J+1

IF{NZERLSA{J),DOLARI) GO YO 310
L1=J+1

J=J+l

IF(NZER[SA[J),DOLAR]) GO TO 301
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302
303

304

305
306
307
308

400

500
501
502
503

504

505

510

511

600

602

1000

L2=J-1

IF{L2=-L1)307,302,302
IF(LZ~-L1-5)303,303,304%

CALL PACK (L1isLZ2sW0,54)
FUDAULIsI1)=W0
IF(I-N}306,4500,500

K=L1+5

CALL PACK (LI4K,;W0,54}
FUDAU(Is1I)=w0

I=1+1

Ll=K+1

IF(I-N)302,3G2,2305

CALL WROUT {1,231}

GO TO 500

I=]+1

DO 308 K=I,N

FUDAU(K, [I)=BLANK

GO TO 500

1F3=1

N=6

I1=4

GO TO 310

IF(IFL1)501,510,501
[F(IF2)502,510,502
IF(IF3)503,510,503

IF1=0

IF2=0

1F3=0

IF{ZERDLSALJ),DOLAR)) GD TO 505
J=d+1

IF(ZEROLSACJ),BLANK))IGO TO 504
IF{ZERO{SA(J),COMMA) GO TO 100
GO TO 113

J=J+1

IF(NZERLSA(J),COMMA) }GD TO 505
GO TO 534
TF{ZERO{SA{J),COMMA) GO TO 511
J=d+1

GQ TO slo

J=J+1

IF{ZEROILSALJ)+BLANK}) GO TO 511
FF{ZEROLSAL{J)Y,COMMA)} ) GO TO 100
GO TD 113

DO 602 K=1,6

DO 602 L=1,39

FUDAU{K L }=BLANK

GO TO 100

RETURN

END
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$ORIGIN 0sCK2, NOREW 000 :
$IBFTC FO591  M94,FULIST,REF+XR6 F0O591000 -
SUBROUTINE PRPLEX {(IXJY,ITEST) F0591001 .

o FOURIERTRAN PRINT-PLOT ROUTINE F0591002
LOGICAL SWITCH FU591003 :
LOGICAL 2ERO,NZER,LIST,KIKGFF FD591004 :
COMMON NFRE Qs DT, FREQI100),RA(82), ISWTCH{10),DAY,DON, YEAR FO591005 i
COMPLEX F FO591006 :
COMMON/PPCB/ IPPCBI41,46),B0T (41}, TOP(4]) FO591007 :
COMMON /NUCLC/F{100,61)  ,CuM(123) FO591008 g
COMMON/FUND/ FUDAUL 64 39) FO591009 i
DIMENSION QPRCB(41,6) FD591010 :
EQUIVALENCE (IPPCB,QPPCB) FO591011 1
DIMENSION G(2,100461),TP{100},RAT{41),I0(5,3),ISB(5,100)+CHAR(E), FD591012 :
1PTY{2,5),PA(125) FO591013 5
DATA CHARI(6) £1HX/ FO591014 :

DATA COMMA,CEK, PRINySLASHyPLOT, BLANK/1H, 3 LHC , 4HPRIN, 1H/, FO59101%

14HPLOT,1H / F0591016

DATA IPAGE/S5/ FO591017

DATA PTYI[1,1)/ FO591018

160HMAGNITUDE  LOG MAG. PHASE ANGLE REAL IMAGINARY  / F0591019
DATA PLHL,PLH2,PLH3,PTYI/6HUuaes5y4HeuessSHOa ety 6H FUNCI/ FO591020 i
EQUIVALENCE (G,yF) F3591021 ;

1 FORMAT (80AL) FO591022

2 FORMAT {1H 48041} FU591023

3 FORMAT (A6) FO591024

4 FORMAT {16} F0591025

5 FORMAT (1H199Xs12HTEST NUMBER 1649Xs10HFUNCTION (I12,1H}, FO0591026

19X,3A6,  3A6,18X,3A3/ FO591027

11HO s TX s 4HREAL y 12X, JHIMAGINARY , 10X, 9HMAGNTITUDE , BX 4 FO591028

213HLOG MAGNITUDE,7Xy L1HPHASE ANGLE, 9%, 9HFREQUENCY) FO591029

6 FORMAT (6(3X%,1PEL13.5,3X),13) F0591030

7 FORMAT [1H1) FO591031
9 FORMAT (1X,13,2H (,4125A1,1H)) F0591032 =
10 FORMAT (6X,12{A6yA4),A5) F0591033 &
11 FORMAT (16X, 20LHL 44X )4 201HZ 44X )4 201H3,4X) 20 1H4 44X} ,211H5,4X), FO591034 :
121LH6 14X ) 320 LHT 14X 12 2(1HB;4X )y LHTy 4X4 LH94 3X, 20 2H10,3X),2{2H11,3X) ,F0591035 1
22H1242Xy2H12) FO591036 5
12  FORMAT T1H1,40X,12HTEST NUMBER 16, 11X,11HPLOT NUMBER 12, FO591037 :
124X,43,A3,A3/ FO591038 z

11HO 446X, 38HTHE FREQUENCY COUE SCALE TS AS FOLLOWS/ FO591039

213%,5{15HCODE FREQUENCY,T7X)) F0591040

13 FORMAT {14X302,2X+1PEL2.5:6Xy12,2X, IPEL2.5,6X,12,2X,1PEL12,5, FO591041

16X, 122X 1PEL2.5+6%X4 12,2X41PEL2.5) FO59L042

14  FORMAT (5X,9HCHARACTER,6X,4HTYPE,62X, FO591043
1THMINIMUM,9X , THMAX [MUM, BX , 1 CHRESOLUT 10N ) FO591044 4
15  FORMAT (9XsAl,7Xs3A6,12,1H),3X,386,  346,6X,1PE12.5, FO591045 ‘
14X, 1PEL2,5,4X,1PEL2.5) FO591046 :
16  FORMAT (9X,1HX,7Xs18HTRACE INTERSECTION) FO591047 :
17  FORMAT (1HO,57X,16HPLOT DESCRIPTION) FO591048 i
GO TO (300,400),IXJY FO591049 %
300 1I=] FO591050 :
J=6 FD591051 .
301 J=J+1 F0591052 3
IF(NZER(RA(J),COMMA)) GO TO 301 FO591053 3
Jad+l FO591054 ¢
IF{NZERLRA(J),COMMA)) GO TO 310 F0591055 £
IF(IPPCB(1,1)1350,305,350 F0591056 :

240




305

1l0
310

ED B Y
315
3l6

317

320
321

325

350

355

356

357
358
360
365
370
375

400

CALL WROUT [14,232)

CALL SWTHON (11)

GO TO 321

WRITE (10,7}

RETURN

CALL SWTHOF ({11)

DO 311 K=1,41

[PPCRB(Ks1)=0

I=1+1

IPPCHB(L,10=1

J=J+1

IFINZERLRA{J}+SLASH)IGDO TO 316
L=J+1

JJ+l

IFINZER{RA(J)},COMMA) GO TC 317
Li=J-1

CALL PACK [L,LL ,WO,RA)

CALL RITE3L

WRITE (31,3)W0

CALL READ31

READ (31.4) 11l

IPPCEIL41)=11

J=Jd+l

IF{NZER(RALJ),COMMA}IGOD TO 315
CALL CARDC

CALL PACK (Z245,W0,RA)
IF(NZER(WO,PRIN)Y GO TO 350

J=6

J=J+1

IFINZER(RA(J),COMMAYIGO TO 325
IFINZERLRA(J+1),COMMA}} GO TO 315
GO 1O 321
IF(SWITCHIG4,2,10,11,13}) GO TG 37%
I=IPPCBI1,1)

DO 370 4=2,41

K=zIPPCB{J,11}

L=IPAGE

WRITE (10,5} ITEST,K,{FUDAU(M,K),M=1,6),DAY,D0ON,YEAR
DO 365 N=1,NFREG
AzSORT{GIL Ny K)#22+G(2,N,K) #2)

IF{A 1356, 3564357
B=0.0

C=0.0

GO TC 358

B=,43429448«AL0OG(A)

CALL ATAN {GLLlsNsK)yG{2,NyK)4C}

WRITE {lO+8)GI1aNsK)oGl2yNsK)9AByC,FREQIN) 4N
IF{N-L)365,3560,360

L=L+IPAGE

WRITE {10451 ITEST.Ks (FUDAUIM,K]) M=146},0AY,DON:YEAR
CONTINUE

CONTINUE

CALL PACK (2:5,W0.RA)

IF{INZERIWO,PRIN}) GO TO 110

CALL CARC

GO TO 110

I=1

IPLTRA=1
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401

403

450

45]

452
453

454

455

456

457
458
459
460
461
4611

4612
462

463

464
465
466
467
468
470

471

J=5

J=d+l

IF{NZERURALJ},COMMA) }IGO TO 401
J=d+l

TF{NZERLRA{J),COMMA))IGO TO 403
CALL CARC

IF{IPPCB(1,2)} 110,110,450
CALL DCPLOT {J,I0UT}
IF(INUT}110,4110,450
IFISWITCH{4,2,10412,13)} GO TO 110
IT=1PPCBI(L1,2)

D0 468 I=2,11
IFIIPPCB{I,5))456,4567,451

KK=2

K=IPPCBUL,51}
IF{IPPCB{KK+41-K)1453,455,453
KK=KK+1

IF{KK-11452,454,454

CALL WROUT (16,233}

GO TO 456

TOP([}=TCP{KK)

BOT{I)=RCT{KK)

GO TO 467

IP=IPPLBI{I,3)

K=]PPCB{1,4}

DO 462 KK=L,AFREQ

GO TO (457,458,461 ,4611,4612),1P
TPIKKI=SURT{GCII KK K)na2+G( 2, KK K}na2)
GO YO w62
AO=SORTLGIL s KK KI#224G( 2, KK K) #22}
1F(AD V4604460,459
TP{KKI=e4342944B8=AL0G{ AD)

GO TO 462

TPIKK)=0.

GO TO 462

CALL ATAN (GULlyKK,K) oGl{2yKK ,K),TPIKK))
GO TO 462

TP{KK)=G(1,KK,K)

GO TO 462

TleKl=G{21KK|K’

CONTINUE

TOP(I)=TP{L1}

BOT{II=TP{1l}

DO 466 K=2,NFREQ
IF(TOPL{I ) =TP{K))}4563,4464,404
TOP(I)=TPIK)

GO TD 466
IF(BOT(II=TPIK) Y4664 4566,465
BOT(I)=TP(K])

CONTINUE
RAT{I)=124./(TOP{I)-BOT(1))
CONTINUE

DO 495 K=2,11
I1F{IPPCB{K,211495,495,471
IPN=IPPCB{K,2)

IPPCRIK2)=-1PN

J=K

I1=1
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472

473
474

475
476
477

478

4801
4802
479

480
481

482

483
484

485

486

487

ID(T+1)=1PPCE(J,3)
ID(1,2)=1PPCB(J,4)

JJ=ID(T,42)

KK=IU{1,1}

[ID(T,3)=J

CHAR(I}=QPPCB(J,+6)

DO 481 M=1,NFREQR

GO TO (674,475,478,4801+44802),KK

ISBUEWMI={SURTIGI1 M, JJ)ea2+G{2,M, Ji)en2)-ROT(J)}I#RATIJ)+1.

GO TAQ 479

AD=SGRTUGIL My JJ) #224GL2 )My JI)Re2)

IF(AG Va4To 1 4T6,4TT
ISHITM)=1
GO YO 473

ISBII MI=(.43429#AL0G {AQ)-BOT{J)}=eRATIJ}+]1.

GO TC 479

CALL ATAN (Gl1yMsedJ) s GU2eM, ) )4AD)

ISB(I4MY={AC-BOT{J))#RAT(J) +1.
GO TO 479

ISBIL MI=S(GIL, My dJ)-BOT{J)} #RAT(JI+]1,

GO TO 479

ISBILyMI={G(2,MyJJ)=BAT(J}) #RAT{J}+1.

IFCISB{I M) 1480,480,481
ISB(I,M)=1

CONTINUE

IN=1

I=1+1
IF{I-51482,4824485
J=J+1
IF{J-111483,483,485
IF(IPPCEB(J,2)-IPNI4B2,4B4,482
IPPCB(ds2)=-1PN

60 TO 472

WRITE {10,12)ITEST,IPN, DAY, DON,YEAR
WRITE {10,13){I,FREQ{EI,[=14NFREQ])

WRITE {10,17)
WRITE (10,14)
DO 4856 L=1,IN
IFU=TDIL,2)
ITY=1DI{L,1)
IBTR=1ID{L,3)
RP=1./RAT{IRTR)

WRITE (1O,15)CHARIL) 2 (PTY{J,ITY )4 J=1,2}4PTYI,IFU,
1({FUDAU(M, IFU) 4M=1,6),BOTIIBTR}sTOPIIBTR),RP

CONTINUE
WRITE (10416)
WRITE (10,11)

WRITE (10,10 (PLHL,PLH2,1=1,12},PLH3

DG 490 KK=1,MFREGQ

b0 487 L=1,125

PALL)=DBLANK

DO 489 Jd=1,IN

L=ISB{JyKK}

IF(LaLTal) L=t

IF{L.GTL125) L=125
IFINZERLPA(L) 4BLANK]IIGO TO 488
PA{L)=CHAR(J)

GO 70 489
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488

489

490

495

499

PALL)=CHAR(&)

CONTINUE

WRITE (10,9 )KK,PA
CONTINUE

WRITE (LlO0420)(PLHL,PLH2,1=1,12),PLH3
WRITE (10,11}

CONTINUE

DO 499 K=2,11
IPPCBIKy2)==IPPLB(K,2)
CONTINUE

GO TO 110

END

$IBFTC FO592 M4 ,FULIST,REF,XRE

C

- R L N

401

402

403

404
405

SUBROUTINE DCPLOT [IJKLM, IOUT)
DECCDE =PLOT CONTROL CARDS
LOGICAL SWITCH
LOGICAL ZEROWNZERsLIST,KIKOFF
COMPLEX F
COMMON NFREQ,DT,FREQ(100),RA(B2), ISWTCH(1I0),DAY,DON,YEAR
COMMUON/PPCB/ IPPCBL41:6),BOT(41),TOP{41)
COMMUN /ZNUCLC/F{100,61) f EUMI123)
DIMENSION QPPCB(41,61}
EQUIVALENCE (IPPCB,QPPCB)
DIMENSION CHARLG)
DIMENSION IFIELD(4)}
DATA USE/LHU/
DATA ‘CHAR[[)|I=1'6'/1H';1H-'1H+'1H'11H"1HX/
DATA TFeTLyTA3TN,TS, TR, SLASH, COMMA,PLOT,LPRN,RPRN,BLANK/
LIHF 3 1HL y 1HAy IHNy1HSy 1HRy 1H/ 3 1H,y y 4HPLOT, LH{ 4 1H) 4 IH /
DATA TI/1HI/
DATA TM/fLHM/
FORMAT (BOA1l)
FORMAT [1H ,BOAL}
FORMAT L(as)
FORMAT (16)
FORMAT L4Ab)
FORMAT (2E12.0)
CALL SWTHOF (12}
J=l JKLM
DO 401 K=2.,41
QPPCBR{Ky6)=BLANK

10UT=9
I=1

GO 10 403
10UT=-9

CALL SWTHON (12)
CALL WROUT (144234)
GO TO 412

DO 404 K=1,441

DD 404 L=2,5
IPPCBIK LY=0
CONTINUE

I=1+1
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406

407

410

411

412

413

414
415
416
“17

%18
420

421

422
423

IFIELD{Ll)=-1

IFIELD(2)=~1

IFIELD(3)=-1

IFIFLDI4)}==-1

IPPCBIL1,2)=1
IFLZERDIRA[JILTF)Y)) GO TOD 414
IF(ZEROIRA( L) ,,TM)) GO TO &1 4
[F{ZERO(RALJ) ,TLY) GO TO 415
IF(ZEROIRA( L)Y, TAY) GO TGO 416
IFCZERDIRA(J)LTRY) GO TO 417
IF{ZERO{RA{J},TI))} GO TO 418
IFIZEROLIRALJYHZTNIY GO TO 425
IF{ZEROIRA(JIYHZUSE)) GO TO 470
IFINZERLRALJ},TS}IGO TO 402
J=J+]

IFINZERIRA[J)SLASH}IGO TO 407
Jd=J+1l

IFIELD(3}=0

IF{Z7ERODIRACIY,TAY)Y GO TOD 430
[FLZERCLIRACI)»TR}) GO TO 426
IK=IK+1

IPPCEL{I,5)=~1

IF{ZEROLRA{J) ,COMMA)IGD TO 411
J=J+1

GO T0 410

J=J+1

IFIZEROIRALJ),COMMAL}} GO TO 412
GO TG 460

CALL CARD

CALL PACK (24+45,w0yRA)
IF(NZER{WO,PLOT}) GO TO 450
J=5

J=d+l

TF{NZER{RACJ),COMMAIIGD TO 413
J=U+1

IF(ZEROLRAL ) LCOMMAY Y GO TO 412
GO TO 460

IPPCBLI,3)=1

GO TO 420

IPPCK(I,3)=2

GO TO 420

[PPCB(I,3)=2

GO TQ 420

IPPCBII3)=4%

GO TO 420

IPPCBIL,3)=5

1Q5=4

IFIELD{1)=0

NENE 30

IF(NZERTRA{J]}SLASH) )} GO TO 421
Li=J+1

J=d+1

IFINZERIKA(J)},COMMA))} GO TO 422
L2=4-1

CAaLL PACK {(L1l,L2,A0,RA)

CALL RITE3L

WRITE (31,3)A0

CALL REAL3)
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425

426
427

428

430

431

432
433

434

435

436

437

438
439
440

441

442

443

READ {31,4)11
IPPCH{ILIQS)=1]

GO TO 410

1QsS=2

IFIELD{2)=0

GO TO 421

1QS=5

J=J+1i
IFINZER{RALJ)ZLPRNYIGD TO 427
L1=J+1

J=J+l
IF(NZERIRALJ)}RPRN)IGO TO 428
GO TG 423

J=J+1l
TE(NZERIRA{J)LPRN}) GO TO 430
Ll=J+1

Kl=-1

J=J+1

K1sKl+1
IF{NZERL{RA{J),COMMA}) GO TO 431
IF{KL=-6)1432,432,4435

IF(KL 434,434,433

L2=J=-1

CALL PACK (L1lyL2,A0,RA)
AQO=BLANK

G0 TO 436

AD=BLANK

AOO=BLANK

G0 TS 436

L2=L1+5

CALL PACK {L1,L2,A0,RA)
Ll=12+1

L2=J-1

CALL PACKI{L1,LZ2,A00,RA}
L1=J+1

Kl=-1

J=J+1

Kl=K1l+1

IFINZER{RALJ) ,RPRN)) GO TO 437
IFIKL-6)436,430,442
IF{K1)439,439,44])
BO=BLANK

BO0=BLANK

GO TO 443

L2=J-1

CALL PACK {L1,L2,B0,RA)
GO TC 440

L2=L1+5

CALL PACK [L1,L2,+BD4+RA)
Ll=L2+1

L2=4-1

CALL PACK {L1yL2,B00,RA}
CALL RITE31

WRITE {31,7)A0,A0Q,80,800
CALL READ31

READ (31,8)A0,B0
BOT{T)=AC

TOP(1)1=BD
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460
461
462
463
464
470
471

450

451

452
453
454
455

TK=TK+1

GO TO 410
IFTIFIELCIL) 4064 461,406
IF(IFIELD(2)1406,462,406
IF(IFIELD(3) V406,463,406
IFIIFIELDT4) ) 464,405,464
IFINZER{RA{J)USE)) GO TO 405
IFIELDt& ) =0

J=J+1

IFINZERIRA(J),SLASH)) GO TO 471
NENEDN

QPPCRIT+6)=RA(J)

GO TO 410

KK=IPPCR(142}

DO 455 K=2,KK
ITF{NZERIGPPCRIK,6) BLANK))} GD TD 455
1=K

J=0

IPN=TPPLCBI(K,2)

DO 454 | =],KK
IF{IPPCB(L,2)~IPN} 454,451, 454
J=J+l

IF{J-5)453,453,452

J=1

QPPCEBILs6)=CHAR{J)}

CONTINUE

CONTINUE

CALL SWTHOF (12)

RETURN

END
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$ORIGIN
$1BFTC AAB93

(alelalalalalaleN el

OO0 OOOOn

Ay CK2y NOREW
M34,XRT+FULIST,REF
SUBRCGUTINE AUXILYU (IRET)
AUXILIARY SYSTEM MOUNITOR

IRET=1 =~ A CARD WILL BE READ UPON RETURNING TO THE JOB MONITOR.
THIS CARD MUST BE A #BEGIN CONTROL CARD OR ANY CARD

DR SERIES OF CARDS WHICH ARE READ AND PROCESSED
IN THE CARD ROUTINE AND ARE IN TURN
FOLLOWED BY A »BEGIN CONTROL CARD,

IREY=2 =~ A CALL 7O THE CARLC ROUTINE PRECEEDS THE RETURN.
THIS SETS A #BEGIN, #jOB, OR #END CARD [NTO THE
CARD ARRAY TO BE PROCESSED BY THE J0B MONITOR,

COMMON NFREQ.DT,FREQ(100),RA(B2), ISWTCHI(10),DAY,DON, YEAR

LOGICAL SWITCH,ZERO,NZER

THE REMAINING PURTION OF THE PROGRAM IS TO BE

WRITTEN BY THE USER

THIS SYSTEM IS INCLUDED TO ENABLE A USER OF SYSTRAN

TO UFTILIZE THE DATA GENERATED BY THE SYSTEM (N

A SPECIALIZED MANNER WHICH THE USER DESIRES.

THE DATA LINKAGE BETWEEN THIS SYSTEM AND THE

OTHER SYSTEMS OF SYSTRAN MUST BE ACCOMPLISHED

THROUGH THE USE OF THE PROGRAM FILES.

40000 {0CTAL) CELLS ARE AVAILABLE FOR THIS SYSTEM

ANY OF THE RCUTINES PRESENT IN THE JOB MONITOR ARE

AVAILABLE FOR USE IN THIS SYSTEM.

IN USING ANY PROGRAM FILES THE USER SHOULD

BE SURE AND CHECK THE PROPER SWITCHES YO SEE

IF THE FILE HAS BEEN GENERATED PROPERLY.

CALL CARD
IRET=2
RETURN
END
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APPENDIX II

LOADING OF SYSTRAN
Loading of the SYSTRAN system is accomplished through the use
of the IEDIT feature of IBSYS. This method of loading is used
because of the physical size of the object (binary) program deck
{about 4000 cards).
The mechanics involved in the usage of the IEDIT feature require
a permanent external file which contains the object decks of all
the routines which make up the SYSTRAN system and a load deck
containing all necessary IBSYS and IBJOB control cards.
The permanent external file may be either a tape or disk file
the only restriction being that it be in the same format as the
normal system input file. An end of file mark must follow the
last object deck on this file.
The load deck which 1s required contains all IBSYS and IBJOB
control cards including those which are necessary for using the
IEDIT feature and the ORIGIN cards which describe to the IBJOB
system the OVERLAY specifications.
The following load deck will properly load the SYSTRAN system

and allow the execution of any following data deck.
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APPENDIX IT (CONT.)
As can be noted in the load deck each routine is represented by
a $IBLDR control card. If it is necessary to replace, at load
time, any routine contained on the permanent external file with
a new routine, the new routine may be loaded in the following manner.
Replace the $IBLDR card {in the load deck) of the deck which is to

be replaced with the following deck of cards.

$IEDIT
object or source deck of new routine
SIEDIT SYSxxx, SRCHI1

If two or more sequential ordered routines are to be replaced
only one $IEDIT and one $IEDIT SYSxxx,SRCHI card is
necessary. Care must be exercised however to make sure that all

necessary $ORIGIN cards are included in the newly inserted deck.
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APPENDIX II (CONT.)

$EXECUTE IBJOR

$IBJOR SYSTRN SOURCESMAPSFILESGO

$POCL BLOCK=0015sBUFCT=002y-UNIT31-
BIEDIT SYSLR2sSRCHL

$IBLDR J0001
$IBLDR JOOOZ
$TBLDR J0OO3
FTRILDR JNnG4
$IBLPR JOOOS
STRLPR JNnns
$IBLDR JOOO7T
$TBLDR JOGOB
$IBLDR JOOO9
$SORIGIN

$IRLDR JA11l0
$IBLDR JAll1l
FORIGIN

SIBLNDR TA212
$ORIGIN

$IBLPR TR113
$IBLDR TR114
$ORIGIN

SIRLDR TR215
%TRI.DR Ta214
$ORIGIN

$I1BLDR TR317
$I1BLDR TR318
SORIGIN

$IBLDR TCl1¢9
SORIGIN

$IBLOR TC220
$SIRLDR TC221
$ORIGIN

$TRLLAR TC322

“SIBLDR TC3213

TORIGIN
SIBLDR TC424

AsCK?2+ NOREW

A+ CK2 sNOREW

BsCK2 s NOREW

BsCK2+NOREW

BsCK2sNOREW

CsCK2sNOREW

CsCK2sNOREW

CsrCK2 +NOREW

CyCKZsNOREW
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SORTIGIN
FIBLNR CABS]
SIRLDR CA6H2
SORIGIN
SIRALNDR CH153
FORIGIN
$IBLDR CIl54
SORIGIN
FIBLAR CI12%5%5
PORIGIN
$IBLDR CH256
$IBLDR CH257
$IRLNHR CH258
$ORIGIN
$IBLDR CZ22587
FORIGIN
$IBLDR CZ2258
$SORIGIN
SIBLNR CH359
$IB8LNDR CH360
SORIGIN
$IBLDR CH461
SORIGIN
FIBLDR CH562
$ORIGIN
$STRLDOR Cu147
FORIGIN
SIRLNR C264
$IBLDR CU245
$ORIGIN
BIBLNR FATAB
SORIGIN
$IBLDR FK167
SORIGIN
$IBLDR FL1&8
FORIGIN
$IBLDR FL269
SIRLPR FL270
$IBLDR FL271

APPENDIX T!

AyCK2 s NOREW

HsCK 2 s NOREYW
1sCX2?9sNOREW
I+CK2sNOREW

HeCK2 s NOREW

ZsCK 29 NOREW
Z+CK2?2sNOREW

He CKZ s NOREW

HsCK2 s NOREW
HyCK2aNOREW
JyCK 29 NOREW

J2CK 29 NOREW

Ay K2 s NOREW
Ky CK2 s NOREW
Ls+CK2sNOREW

LsCK29NOREW

{CONT )

255



i

&
i
5
5
i
£
b
¥
1

$IBLDR FL272
$ORIGIN
$TRLDR FM173
$ORIGIN
$18LDR FM274
$SORIGIN
$IBLDR FL375
$IBLDR FL376
$1RLNDR FL3T7
SARTGIN
LIRLPR FN178
$ORIGIN
$IBLDR FN279
$IBLDPR FN280
$TRLDR FN281
$ORIGIN
$TRLNR F287
$NRIGIN
$IRLDR FK383
$ORIGIN
41RLNR FN184
SORIGIN
$1RLDR FO285
$ORIGIN
$1BLDR FO386
$1BLDR FO387
$1BLDR F0388
$IRLDR FO389
$ORIGIN
$IRLDR F0D490
$ORTGIN
$IBLDR F0591
STRLNR FN592
$ORIGIN
$IRLOR AAB93
$TEDTT

$EOF

$EOF

APPENDIX 11

My CK 2 s NOREW
MsCK 2 s NOREW

LsCK? s NOREW

Ny CK 29 NOREW

Ny CK29sNOREW

KsCK2sNOREW
KeCK2sNOREW
09 CK2sNOREW
0y CK2 s NOREW

DeCK? s NOREW

D2 CK2yNOREW

OeCK2sNOREW

AsCK 2sNOREW

{CONTe}

SYSTRAN DATA DECK
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APRPENDIX 11T
PROGRAM DIAGNOSTICS

THE STANDARD DIAGNOSTICS WRITTEN BY SYSTRAN APPEAR IN THE
FOLLOWING FORMAT,

#xx¥% (DIAGNOSTIC STATFMENT) sx%uxs N

NoIS AN ERROR CODE WHICH CAN BE USFD IN CONJUNCTION WITH THE
TABLE ON TKE FOLLOWING PAGE TO LCCATE THE PROGRAM DECK FROM
WHICH THE NTAGNOSTIC WAS WRITTEN.

THE FOLLOWING IS A LIST OF THE DIAGNOSTIC STATEMENTS wHICH
ARE WRITTEN BY SYSTRAN

THE ABOVE CARD CONTAINS A FIELD WHICH IS INCORRECTLY wRITTEN
A FIELD ON THE ABOVE CARD HAS A PARENTHESIS FRROR

THF ABOVF CARD CONTATNS AN TLLFATTIMATE FIELN

A FIELD ON THE ABOVE CARD USES AN OPERATOR INCORRECTLY

IN A FIELD ON THE AROVE CARD THF = 15 NOT THE FIRST OPERATOR
TEMPORARY STORAGE EXCEEDED —-— ERROR SCAN CONTINUES

THE OPERATIONS ROUTINF HAS ENCOUNTERED AN UNDEFINED OPERATOR
THE ABOVE CARD IS A RFFERENCE TO AN UNDEFINED SYSTEM

THE DUMMY CENTER QF MASS ROUTINE HAS BEEN LOARED

THE PROGRAM WILL GO TG THE NEXT JOB OR TERMINATE WITH #END
THE ABOVF rARD CONTAINS AN UNDEFIMED FIELD

A FIELD 15 MISSING FROM T#AF ABOVE CARD

LOADING OF ALL CHANNELS IS NOT POSSIBLE FOR THIS TEST

AN ILLEGAL PRINT OR PLOT HAS BEFN SPECIFIED FOR THIS TEST
ATTEMPT TO LOAD A TEST WHICH IS MOT 0N THE INPUT TAPE

{REFe SCALINCY TO AN UNDEFINED PLOT (DYNe SCALING SUR.)

AN ATTEMPT TO OVERLOAD THE FREQUENCY ARRAY HAS BEEN MADFE

THE ABOVE FREQUENCY DATA 1S5 INCORRECTLY WRITTEN

AN ATTEMPT TO UNDERLOAD THE FREQUENCY ARRAY HAS BFEN MADE
THE PROGRAM EXPECTS A *ENDs #JORs OR ¥BEGIN CONTRCL CARD

THE FREQUENCIES ARE NOT THOSE USED DURING INTEGRATION

THE ABOVE EDIT CONTROL CARD IS INCORRECTLY WRITTEN

EDIT INPUT TAPE RECORD COUNT IS INCORRECT

FUNCTION MISSING FROM LIBRARY CANNOT PROCEED

PROGRAM EXPECTS A % INPUT CARD AT THIS POINT

MATRIX ON RIGHT OF = NOT NEFINED

MATRIX TO BE INVERTED IS5 NOT N X N

MORE THAN 25 MATRICES HAVE BEEN DFFINED

INSUFFICIENT STORAGE AVAILABLFE FOR MATRIX

MATRIX ELEMENT ON LOAD FILT EXCFEDS DEFINED DIMENSIONS
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ERROR CODE nFr¥

0 -3
ino -~ 106
107
108
in9 -
111
112

110

200 ~ 205
206
207 - 208
209 - 211

212
213
214
215 -
222 -
228
229
230 -
232 -
234,

221
227

231
233

ae0 - 303
400
401
402
403

500
501

APPENDIX

ITT (C

ONT )

ERROR CODE LOCATICN TABLE

NAME ROUTINF NAME SYSTEM
JO001 EXECUTIVE JOB MON
Tall3 FROTSZ TIME
T3215 CHCKD
TB317 EDIT
TCI119 IPDC
TC322 EDITII
TC424 EDITFI
FL168 OPERAT FREQUEN
FL269 VALOAD
FM173 LONE
FM27a LTWO
Frz282 ANT I
FK383 SCANX
FOlé4 AVERGE
FD285 LOAD
F0O384 SCAN
FO387 IPREC
FO288 COMOPS
FC&430 FUNDE
FOR91 PRPLEX
FO522 DCPLOT
RD129 1B8LOAD REGRESS
Clis4 DECO1 CORRELA
ClI2sh DECO?Z
CJled DECPL
CJz26a PLTT
UAS42 TESRT UTILITY
UF350 WOTD
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GROUP
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cy

ION

TION

SYSTEM
EXECUTIVE CONTROL SYSTEM
FREQUENCY ARRAY GENERATOR

DATA CHECK
TIME DATA EDIT

MATRIX

INVERSE TRANSFORM
FOURIERTRAN

REGRESSION

CORRELATION

DATA MERGE
TIME DATA QUTRUT
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APPENDIX IV

Program Modifications and Restrictions Necessary for Using SYSTRAN
on the 7044-7094 Direct Coupled System,

The primary modifications inserted into SYSTRAN to enable its
utilization on the DCS were in the definitions of the various files
used by the program. The following Table gives the file name
modifications which were made.

7094 Stand Alone 7044-7094 DCS
UT1 A(l)
UT2 A(2)
UT3 A(3)
UT4 A(4)
UTS B(1)
UT6 B(2)
UT7 B(3)
UT8 B(4)
CK1 C(1)

LBZ2 is still used as the Permanent external file for the IEDIT load
of SYSTRAN.

CK2 is still used as the OVERLAY link file.

The DCS system required $SETUP control cards when using, binary
tape input files, binary tape output files, and ocutput files which
are to be printed or punched. These $SETUP control cards should
contain the 7044-7094 DCS file name as the UNITS field.

The OVERLAY link file does not need a $SETUP card.

The IEDIT file (LB2) needs a $SSETUP and a .$ASSIGN card for correct
utilization.

The remaining modifications to SYSTRAN when operating on the
7044-7094 DCS System pertain to the use of the *PAUSE and the
*UUNLOAD, TAPE/N (UTILITY SYSTEM) control cards. These control
cards will not perform the operations for which they were defined,
instead they will be treated as comment cards and in no way influence
the operation of the program.

A list of the $SETUP cards which are necessary for each of the
individual operations on files which may be performed by SYSTRAN

follows:
The SYSTRAN output file

Printing of the SYSTRAN output file immediately following execution when
only one copy is desired. 259



$SETUP C(l) DISK, PRINT

Printing of the SYSTRAN output file immediately following execution
and saving this data on a tape which is in DCS Blocked format.

SSETUP C{1) TAPE, PRINT
Saving the SYSTRAN output file on tape in normal FORTRAN format.

$SETUP C(1) DISK, TAPE

The Primary Binary Data File

Assume the data file is tape number identl
If tape identl is not DCS blocked
$SETUP A(3) ident2, TAPE
$SETUP A(3) * identl, DISK
$SETUP A(3) > identl, ident2

in the third case tape number ident 2 will be DCS blocked at
the conclusion of the setup phase.

To use ident2 after it has been DCS blocked the setup card is
$SETUP A(3) ident2

The Binary Time Data File

To generate the Binary Time Data File on tape identl hlocked in
standard DCS format

SSETUP A(2) identl
To generate this file on ident2 blocked in standard FORTRAN format.
SSETUP A(2) DISK, Ident2
or

SSETUP A(2) TAPE, Ident2

To use a Binary Time Data File present on Tape identl blocked in
standard DCS format as input (generated previously).

$SETUP A(2) ident 2

To use a Binary Time Data File present on tape ident2 blocked in
standard FORTRAN format, as input {generated previously).
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SSETUP A(2) ident2, TAPE
or
$SETUP A(2) ident2, TAPE

The Binary Transform Data File

To generate the Binary Transform Data File on tape identl blocked
117 standard DCS format.

$SETUP A1} identl

To generate this file on tape ident2 blocked in standard FORTRAN
format.

$SETUP A(1)  DISK, ident?2
or
SSETUP A(l) TAPE, ident?2

To use identl as input for this file if it is blocked in standard DCS
format.

$SETUP A(l) identl

To use ident2 as input for this file if it is blocked in standard
FORTRAN format

$SETUP A(1) ident2, DISK
or

$SETUP A(l) ident2, TAPE
or

$SETUP A({l) ident2, ident3

in the latter case tape ident3 will be blocked in standard DCS
format and may be used as identl was used in the input condition.

The Save Tile

No setups are necessary since this file is generated and used as input
in the same run.

The Utility System Files

The use of a Binary Transform Data File as a Frequency Merge Update
File.

Same as the Binary Transform Data File when used as input.
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The generation of the Frequency New Master File

$SETUP B(4) identl
or

SSETUP B(4) DISK, ident2
or

SSETUP B(4) TAPE, ident?2

Tape identl will be blocked standard DCS format
Tape identZ will be blocked standard FORTRAN format.

The use of a Frequency Old Master File if identl is blocked in
standard DCS format and ident2 is blocked in standard FORTRAN
format.

$SETUP B(1) ldent?2

or
SSETUP B(1) ident2, DISK
or
$SETUP B(1) ident2, TAPE
or

$SETUP B(1) ident2,ident3

in the latter case ident3 may be used. The same as identl
for any future run.

The use of a Binary Time Data File as a Time Merge Update File,
Same as the Binary Time Data File when used as input.
The generation of a Time New Master File

Same as the generation of the Frequency New Master File if
B(4) is replaced by B(3)

The use of a Time QOld Master File

Same as the use of a Frequency Old Master file if B(1) is
replaced by B(2).

The use of a Time Master File as input to the Time Data Retrieval
System or the Time Data Output System.

Identl is blocked in standard DCS format.
Ident2 is blocked in standard FORTRAN format.

SSETUP B(3)  identl
or
$SETUP B(3)  ident2, DISK
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or
SSETUP B(3) ident2, TAPE
or
$SETUP B(3) ident2, ident3

Ident3 may be used in any future run as identl is used.

The use of a Frequency Master File as input to the Frequency Data
Retrieval System.

Same as the Time Master File when used as input to the Time
Data Retrieval or Qutput Systems if B(3) is replaced by B(4).

The setup for the output files of the Data Retrieval systems is the
same as the setup for the generation of these files from normal input
data.

The only restriction on the $SETUP control cards is that a unit
designation may not appear on more than one $SETUP card for any one

run.

The control cards necessary to setup the permanent external program
file in order to use the IEDIT load are as follows:

$SETUP LB2 ident
SASSIGN SYSLB2

where ident is the permanent external program file blocked in
standard DCS format.
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APPENDIX V
PROGRAM EXAMPLES
1 FOURIER TRANSFORM AND INVERSE TRANSFORM
2 CORRELATION SYSTEM

3 MATRIX SYSTEM
4 REGRESSION SYSTEM
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seanes JO0B SEPARATICN wxnun

c EXAMPLE OF THE FOURIER TRANSFORM AND THE INVERSE

C TRANSFORM SYSTEMS USING AS THE INPUT TIME

c FUNCTION F(Y) = SIN{6,28318T) EVALUATED OVER THE INTERVAL

Cc T=0s1 AT INCREMENTS OF .01y FI(T) = 0 OTHERWISE.

C THIS FUNCTICN wAS EXTERNALLY GEMNERATED AS A BINARY

C TIME DATA FILE OVER THE INTERVAL T=0,10 AT [NCREMENTS

c OF +01. IT IS CHANNEL 1 OF TEST 1 DN THIS FILE.

b BEGIN TIME SYSTEM,,TRANSFER CONTROL TO TIME SYSTEM MONITOR

- DELTAT 4014 4SET TIME INCREMENT

. FREQUENCY CONPUTE/2,BASE/ Qe yNFREQ/90,DELTF/.022222

c THE ABOVE CARD SETS THE FREQUENCY ARRAY

bd INTEGRATE, ,ENTER THE TRANSFORM GENERATOR SYSTEM

L SAMPLE,TEST/L,RATE/1,ZV/1,NT/100

c COMPUTE THE FOURIER TRANSFORM OF THE TIME FUNCTION

C USING EVERY FEOINT FROM POINT 1 TO POINT 101.

C UNDER DCS MOCE, THE FOLLOWING INTEGRATION TIMES WILL BE ZERO SINCE THE

C 7094 CANNOT ACCESS THE 7044 CLOCK

» BEGIN FREQUENCY SYSTEM,,TRANSFER CONTROL TO THE FREQUENCY SYSTEM MONITOR

- FOURTIERTRANy « TRANSFER CONTROL TO THE FOURIERTRAN SYSTEM

b LOAD,TEST/1,,POSITION THE BINARY TRANSFORM DATA FILE FOR
#L0ADLTEST/ 1

c THE LOADING CF THE TRANSFORMS OF TEST NUMBER 1.

- DEFINE,F/1,CH/Y,CAL/).,,L0AC THE TRANSFORM OF CHANNEL 1 OF

c TESY 1 MULTIFLIED 8y 1, INTO F1

] TRANSLATE, +ENTER THE FOURIERTRAN LANGUAGE TRANSLATOR OPTION
F2=W#{0.y~1.),GENERATE -JW. THIS CARD ALSO SETS UP F40

c AS THE FREQUENCY ARRAY FOR USE IN GENERATING THE SAVE

C FILE FOR THE INVERSE TRANSFORM,

C THE ANALYTIC EXPRESSION FOR THE TRANSFORM OF FI(T} IS

C T{FIT}) = (Bo{1-EXP{~JaW=6,28318/B8)}))/(BaB-WeW}

C WHERE B8 = 6.28318 AND W IS THE FREQUENCY ARRAY=2{(PI)

C THE FOLLCWING CARDS GENERATE THIS TRANSFORM
Ki={6.28318,0.),,5E7T THE CONSTANT B
F3=K1#{{1s90a)-CEXP{F2YI/{K1*¥K1-W#W}y,GENERATE T(FI(T})
ENDs» TERMINATE THE TRANSLATOR OPTION

* FUNCTION DEFINITIONS»+ENTER THE FUNCTION LABELING OPTION

* NAME,F/1 ,AS/ SGENERATED BY INTEGS,UNITS/SRATING F{T}$

" NAMEF/3 4 AS/SGENERATED FROM THES,UNITS/$ ANALYTIC T(FI(T)}IS

- PRINT F/1,F/3,,PRINT BCTH FUNCTIONS

- PLOT4N/1,MF/L,SCALED/ABS(-e52y+52),USE/=,,PLOT ON PLOT NUMBER 1 THE
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EXAMPLE OF THE CORRELATION SYSTEM USING AS THE INPUT TIME
FUNCTION FI(T) = SIN{6.283187) EVALUATED OVER THE INTERVAL
T=0,10 AT INCREMENTS OF .0ls F(T)=0. OTHERWISE.

THIS FUNCTION WAS EXTERNALLY GENERATED AS A BINARY

TIME DATA FILE OVER THE INTERVAL T=0,10 AT INIZREMENTS

OF .0l. IT IS5 CHANNEL 1 OF TEST 1 ON THIS FILE.

BEGIN TIME SYSTEM,,TRANSFER CONTROL TO TIME SYSTEM MONITVOR
DELTAT,.0L,,SET TIME INCREMENT

FREQUENCY ,LOMPUTE/2,BASE/ 0. s NFREQ/T5,DELTF/.027027

THE ABOVE CARD SETS THE FREQUENCY ARRAY

BEGIN CORRELATION SYSTEM, ,TRANSFER CONTROL TO THE
CORRELATION SYSTEM MONITOR

CRLOAD,TEST/1,CHANNELZ[L1) 4CAL/{1+)sSAMPLE/1,TZERO/1,NORMSI )}
TMAX/1001,TAUZERD/OyNTAU/ 75, DELTATAU/S2

COMPUTE,ID/11

CORRELATION FUNCTIONS,TAU{Ll)PHI(Ll,1)},0UTPUT(2)
LABELEDSAUTOCORRELATION FUNCTION OF F{T)$,TPHI(L,1)
OPTION(10),0UTPUT(3),,TPHI{1,1},0PTION{L),QUTPUT(4)

CIOMPUTE THE AUTOCORRELATION FUNCTION,OF FI{T}

MULTIPLEIED BY 1. USING EVERY POINT OF F{T) FRIM THE

FIRST YO THE 100LlTH POINT FOR 90 VALUES OF TAU

OVER THE INTERVAL TAU =0,1.8 AT INCREMENTS DF .02

OUTPUT THE TAU VALUES AS CHANNEL 1 OF TEST 11,

THE AUTOCORRELATION FUNCTION AS CHANNEL 2, AND THE

POWER DENSITY FUNCTION AS CHANNEL 3 FOR USE IN

THE FREQUENCY SYSTEM. USE OPTION 10 FOR THE

COMPUTATION OF THE POWER DENSITY FUNCTION. THIS

OPTION IS DEFINED AS MU(TAU} =1 FOR ALL TAU.

ALSO COMPUTE THE AUTOCORRELATION FUNCTIONy WITH THE

SAME SPECIFICATIONS, EXCEPT FOR THE USE OF OPTION

1 IN THE COMPUTATION OF THE POWER DENSITY

SPECTRUM. OUTPUT THIS AS CHANNEL 4

THIS OPTION IS DEFINED AS MUILTAU) = (3/2)(1-{TAU/TAUMAX)#=2]}
PRINT4PHI(1,1);+PRINT THE AUTOCORRELATION FUNLTION (UNNDRMALIZEDI
PLOT yPHI{1,1),SCALE/DYNAMIC,USE/ALEND
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