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Abstract

A system has been created for processing at the Los Alamos
Scientific Laboratory large volumes of data from Project ROVER tests at
the Nevada Test Site. The data are brought to Los Alamos as analogue,
frequency modulated tape, which is translated in a Packard-Bell Tape-
to-Tape converter into a binary coded decimal (BCD) IBM 7090 computer
input tape. This input tape, tape A5, is processed on the TO90 by the
RDH-D FORTRAN-II code and its 20 FAP and FORTRAN subroutines. Outputs
from the 7090 run are tapes A3, which is a BCD tape used for listing on
the IBM 1401 input-output computer, tape B5 which is & binery tape used
as input to a Stromberg-Carlson 40/20 cathode ray tube (crT) plotter,
and tape B6 which is a binary tape used for permanent data storage and
input to specialized subcodes. The information on tape B5 commands the
40/20 to write grids, data points and other information on the face of a
CRT; the information on the CRT is photographed on 35 mm film which is
subsequently developed; full-size (10" x 10") plots are made from the

35 mm film on a Xerox 1824 printer. The 7090 processes a data channel



(each individual measurement is a data channel) in approximately 4
seconds plus 4 secords per plot to be made on the 40/20 for that channel.
Up to 4500 dats and calibration points on any one channel may be
processed in one pass of the RDH-D code. This system has been used to
produce more than 100,000 prints on the 1824 printer from more than
10,000 different 40/20 plots. At $6.00 per minute of 7090 time, it
costs $1.60 to process a typical, 3 plot data channel on the 7090; each
print on the 1824 costs between 5 and 10 cents including rental, supplies,
and operator time. A1l automatic computer stops in the codes and sub-
routines are accompanied by on-line instructions to the operator.
Extensive redundancy checking is incorporated in the FAP tape handling

subroutines.
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General Description - 1962 Data Processing System

A. INTRODUCTION

The Project Rover computer data processing system was designed to
process at LASL large amounts of data from the Nevada Test Site with a
minimum of manual date handling, consistent with the state-of-the-art
and budgetary requirements. Figure 1 is a block diagram of the overall
data processing system. The heart of the system is the IBM 7090 computer
vhich converts a raw data tape and a set of calibration, control and
labeling data into three output tapes, which are used for input to the
Stromberg-Carlson 40/20 plotter (Tape B5), for generating listings
through the IBM 1401 input-output computer (Tape A3), and for permanent
data storage and input to specialized sub-codes (Tape B6). As in most
data processing problems of this type, the data system and the computer
program are "input-output” limited; that is, the amount of time spent in
doing the computational steps is qulte small when compared to the time
spent getting the data into and out of the computer. In a production

line type of operation approximately 30 seconds of manusal operations are
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required to produce each final data plot; of this 30 seconds, roughly
1 second is in 7090 computation, 4 seconds in 7090 input-output, 5 seconds
in miscellaneous handling of tapes and cards and in film developing and

mounting, and 20 seconds in making the print in the Xerox 1824 Printer.

B. TAPE A5, THE RAW DATA TAPE

The 7090 input tape designated as tape A5 is a low density (200 bit
per inch), binary coded decimal raw data tape produced in a Packard-Bell
Tape~to-Tape converter. Each record on the tape corresponds to one frame
from a 10, 20, or 40 frame per second multiplexer at the Nevada Test Site.
On each record of this tape are time (6 digits), multiplexer frame full
scale (3 digits), multiplexer frame zero scale (3 digits) and 1 to 47
data points (3 digits per point), each from a different data channel.
The main data code, RDH-D can process up to 4500 records on a single
file of tape A5 in any one pass through the T090. There mey be any number
of files on tape A5 and any number of records in each file. There are
time editing capabilities in the translator whereby only every nth
multiplexer frame appears as a tape record, where n ranges from 1 to
256. The following is a set of typical 20 frame per second multiplexer

records with 3 channels:
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Time Full Scale Zero Scale Channel 1 Channel 2 Channel 3

296018 985 015 115 210 301
296018 984 014 120 215 306
296018 985 016 125 218 315
296018 983 014 130 221 325
296020 983 013 135 224 330
296020 984 015 140 227 326
296020 986 o017 145 231 320
296020 985 015 150 235 310
296022 982 013 155 237 306
296022 984 014 160 240 298

Note that a time of 296018 is 29601.8 seconds, and that the time
changes only every 0.2 seconds. Therefore, a correction must be put in
for the position of a frame in & set of frames with identical time. For
example, the actusl times of the first four frames in the example are:
29601.8, 29601.85, 29601.9, and 29601.95. This time correcting is done
in the data codes internal to the CUST converting, unpacking and time-
correcting subroutine. There is a parallel subroutine CUS which converts
and unpecks tape A5 but does no time correcting. CUS and CUST (which
uses a subroutine TIC for the time correcting) have identical calling
sequences and may be used interchangeably with the restriction that CUST
requires the TIC subroutine. The output of CUS or CUST is a binary,
high density, unpacked and normalized tape Bl from which further data
processing is done. Note that a normalized data point in this sense

is defined by

Data Point - Frame Zero Scale

Normalized Data Point = NDP = Foroi7 Goale - Frame Zero Scale

For each multiplexer of data being processed there is normally one file

14



on tape A5.

C. CONVERSION OF RAW DATA TO REDUCED DATA
1. Methods of Applying Calibration Data
a. NCS = 0; no calibration case: In the case where there
is no calibration on the input tape, specified by setting NCS = O for a
glven channel, a final data point FDP is generated from the normalized

data point by means of the equation

FDP = ilai(map)i

i=0

Here, the coefficients B;j are computer input data.

b. NCS = 1; direct calibration case: In the case where there
is a direct calibration on the input tepe, specified by setting NCS = 1
for a given channel, a final data point is generated from a least square
fit of the calibration steps. First, an average value AVG for the
(normalized) amplitude of each calibration step is determined by
averaging the central 80 percent of the span of each calibration step (or
the first 50 points of the central 80 percent should there be more than
50 points). Then a table is formed of VICS, the given value corresponding

to each of the tape calibration steps, in units of the physical variable,

versus AVG. Finally, by means of the LSF subroutine, a least

square fit is done on the set of points (AVG, VTCS) to determine the

15



coefficlents By in the expression:

FDP = iBi(NDP)i.
=0

Note that the fit can be from first to fifth power.
c. NCS = 2; voltage calibration plus transducer calibration
case.

In the case where there is a voltage calibration on the
tape, specified by setting NCS = 2 for a given channel, which is to be
combined with a known transducer calibration curve, there is fed into
the 7090 the voltage VTCS corresponding to each of the tape calibration
steps, plus a set of coefficients By relating voltage V from the trans-
ducer with Y, the value of the physical variable. First the code finds
the average values of the calibration steps and forms the table (AVG,

VICS). Next these values of VICS are fed in as voltages, V, into the

Y= ini(v)i

i=0

equation

to generate a table (AVG, Y). Finally, by means of the LSF subroutine
8 least square fit is done to the set of points (AVG, Y) to determine

a new set of coefficients Bj in the expression:

16



2
Y = FDP = Zni(map)i .
i=0
2. Automatic Calibration Analysis

A simple calibration analysis is performed automatically for all
channels for which there is a calibration (NCS = 1 or 2). First, an

average for each calibration step is formed according to

N
=3
AVG = N}:ani 1 =N s 50.
i=1

Next, a standard deviation for the step is formed according to

N
- = 2
SIG = Z(AVG NDP; ) 1 =Ns50.
i=1

N
In addition, a maximum deviation is formed from
DEVMAX = Maximum of |AVG - NDP,| over i = 1, N.

Finally, all the step averages are least square fitted to a straight
line and the standard deviation of this fit, expressed as a percent of
full scale, is determined. If this standard deviation is greater than
an input number TSTSG, the channel is not processed. This automatically

provides a linearity check on the channel calibration, providing TSTSG
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is reasonable. As an edditional feature, all of the points used in the
calibration analysis are written on tape B5 for plotting on the hO/éO,
at 5 channels of calibration data per 40/20 plot. Through the use of an
input number NSIG the TSTSG test can be nullified for an individual

channel.

D. IBM 7090 RUN
For a typical data run, the RDH-D code processes a data channel in

N seconds, where N is given by

N = 4 + 4°NSI seconds
where NSI = number of scaling intervals = number of h0/20 plots to be
prepared from tepe B5. Note that for a KIWI B-lA type run, at 3 curves
per channel, a 47 channel multiplexer would be processed in
~ 47(4 + 4.3) = 752 seconds = 12.5 minutes.
The following are required for a 7090 run:
IBM 7090 computer, 32 K core, Fortran II Monitor System
Printer, Card Reader

Tapes Al, A2, A3, AL, A5, Bl, B2, B5, B6

E. PRODUCTION OF FINAL DATA PLOTS

Tape B5, after removal from the computer, is fed intc the Stromberg-
Carlson hO/éO unit and, at a rate of about 1 film frame per second, the
information on BS is printed on 35 mm film reels. After developing, the
individual film frames are mounted in "D" sized aperture cards in a

Filmsort semi-automatic mounter at a rate of perhaps 10 frames per minute.
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These aperture cards are then inserted into a Xerox 1824 printer to

produce final (10" x 10") data plots at a rate of 3 plots per minute.

F. PRODUCTION OF FINAL DATA LISTINGS
Tape A3 contains all calibrations and least-square-fitting
information, and selected data points. This tape 1s listed on the IBM

1401 computer and then re-used.

G. TAPE B6

Tape B6 contains identifying information from each channel and all
reduced data points, stored as one record for each channel processed.
This tape is written by the WRTB6 subroutine and may be read by the RDB6
subroutine. There is available a sub-code B6 to A3 which simply lists
the informetion from B6 to A3 in BCD form. There arealso a cross-plotting
subroutine W3XPLT for making composite plots of various channels on B6,
a code for calculating liquid hydrogen flow rates, a code for doing

reactor power integrations and a few other codes.

19



IT

Annotated Listings of Codes and Subroutines,

and Subroutine Usage Table

A. ANNOTATED LISTING OF CODES AND SUBROUTINES

RDH-D, FORTRAN language, length 21567,,, written by F. Narin. RDH-D
is the main code; input to RDH-D is a raw data tape A5 and calibration,
control and labeling information on tape A2; output is reduced data on
tape A3 in BCD form for listing, on tape B5 in binary form for input to
the Stromberg-Carlson AO/éO cathode ray tube plotter and on tape B6 in
binary form for permanent storage and input to subcodes.

CAN-D, FORTRAN lsnguage, length 21609,:p, written by F. Narin. CAN-D
is an auxiliary code which performs an analysis of the calibration on a
raw data tape, checking each calibration step for noise and the calibration
as a whole for linearity.

B6TWA3, FORTRAN language, length 9185;0, written by F. Narin. B6
to A3 is an auxiliary code which takes the information in permanent,
binary storage on tape B6 and writes it on tape A3 in BCD form for listing.

CUS and CUST, FAP language,length 3670 and 7281 respectively,

written by F. Narin. The CUS and CUST subroutines take the low density,

20



packed, BCD, one record per multiplexer frame tape A5 and convert it
into a high density, unpacked, binary, 200 multiplexer frame per record,
normelized tape Bl for use in further data processing. In addition
CUST, through the TIC subroutine, corrects the tape A5 by adding the
appropriate time increments to compensate for the limited time resolu-
tion of 0.2 seconds on tape AS.

TIC, FAP language, length 388,0, written by T. Springer. The TIC
subroutine is called by the CUST subroutine and replaces a list of
consecutive floating point times in core storage and limited to 0.2
second time resolution with another set of corrected times. Any times
which appear to be out of order are set to zero.

RDBl, FAP languege, length 13910, written by F. Narin. The RDBL
subroutine brings into core storage, normalized, raw data and time
stored on tape Bl by the CUS or CUST subroutines.

LSF, FORTRAN langusge, length 52315, written by M. Blaylock, EGG.
The LSF subroutine least square fits a set of up to 50 data points to a
polynomial of up to the fif'th power.

WRTB6, FAP language, length 7710, written by F. Narin. The WRTB6
subroutine writes all processed data points and times on tape B6 for
permanent storage.

RDB6, FAP language, length 13k4jo, written by F. Narin. The RDB6
subroutine brings into core storage information written on B6 by the

WRTB6 subroutine.
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PPSB6, FAP language, length 3510, written by F. Narin. The P@SB6
subroutine positions tape B6 for adding channels to a B6 with some
channels already on it.

LSTB6, FAP language, length 60;0, written by F. Narin. The LSTB6
subroutine writes on tape A3 a list of the channel identification
information for all of the channels on tape B6.

LIST, FORTRAN language, length 5010, written by F. Nerin. The LIST
subroutine is called by the LSTB6 subroutine and merely formats the
information found by LSTB6.

PRINT, FORTRAN language, length 2511,, written by F. Narin. PRINT
is called by CUS, CUST, LSTB6, P¥SB6, RDBl, RDB6 and WRTB6 and simply
prints and writes on tape A5 information that redundancy checks or
other difficulties were incurred by the subroutines.

LBLFGD,FAP language, length 398:,, written by K. Crandall. The
LBLFGD subroutine writes informetion on tape BS commanding the 40/20 to
label a grid in fixed point (integer) notation.

LBLGRD, FAP language, length 5030, written by K. Crandall. The
LBLGRD subroutine writes informetion on tape B5 commanding the AO/EO to
label a grid in floating point notation.

ADVFIM, FAP language, length 3310, written by K. Crandall. The
ADVFIM subroutine writes information on tape BS commanding the hO/éO to

advance its film frame.
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CLAS, FAP language, length 15410, written by K. Crandall. The CLAS
subroutine writes information on tape B5 commanding the 40/20 to write
“Confidential - Restricted Data" on a film frame.

LINCNT. This subroutine writes information on tape B> commanding
the hO/éO to set a line count for writing BCD information with a
FORTRAN "WRITE GUTPUT TAPE 12" statement.

PLFIIM, FAP language, length 305:5, written by K. Crandall. The
PLFIIM subroutine writes information on tape B5 commanding the 40/20 to
plot a set of points with a specified symbol.

SELGRD, FAP langusge, length 35210, written by L. Egbert. The
SELGRD subroutine writes information on tape B5 commanding the 40/20
to write various grid lines.

WFIIM, FAP langusge, length 18910, written by K. Crandall. The
WFIIM subroutine writes information on tape B5 commanding the 40/20 to
write BCD information either horizontelly or vertically.

PYLEV, FAP language, length 2810, written by T. Jordan. PPLEV
evaluates the polynomial which transforms & raw data point into a
reduced data point.

MAX3, FAP language, length 5310, written by B. Bacon. The MAX3
subroutine determines the algebraic maximum from an array of floating
point numbers.

MIN3, FAP language, length 5410, written by B. Bacon. The MIN3
subroutine determines the algebraic minimum from an array of floating

point numbers.
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B. SUBROUTINE USAGE TABLE
The following are the subroutines used by the main data codes and the
subroutines themselves, exclusive of the FORTRAN input-output routines.
11t

An "X means the subroutine is used by the main code or its subroutines.

An "0" means the subroutine is not used by the main code or its

subroutines.
Subroutines

Subroutine  Coder Code RDH-D Code CAN-D Code BO6T@A3 Used
ADVFIM Crandall X X 0 -
CLAS Crandall X 0 0 -
cust, (CUs) Narin X X 0 PRINT, TIC
LBLFGD Crandall X 0 0 -
LBLGRD Crandall 0] X 0 -
LINCNT X X 0 -
LSF Blaylock,EGG X X 0 -
LIST Narin X 0 0 -
LSTB6 Narin X 0 0 LIST, PRINT
MAX3 Bacon X X 0 -
MIN3 Bacon X X 0 -
PLFIIM Crandall X X 0 -

LEV Jordan X 0 0 -
P@SB6 Narin X 0 0 PRINT
PRINT Narin X X X -
RDB1 Narin X X 0 PRINT
RDB6 Narin X X X PRINT
SELGRD Egbert X X 0 -
TIC Springer X X 0 -
WFIIM Crandall X 0 0 -
WRTB6 Narin X 0 0 PRINT
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Individual Code Write-Ups and Listings

A. RDH-D, Written by F. Narin

1. Introduction

The RDH-D (Rover Data Handling - D series) code is the main code
in the data processing system. RDH-D itself handles the BCD input and
output of data from the 7090 and the computations involved in trans-
forming a raw data point into a reduced data point. In addition, it
calls the various FAP subroutines which manipulate and transform blocks
of data outside of the FORTRAN format restrictions. RDH-D also handles
all of the routine manipulations involved in processing the data on the
T090. The following limitations are built into RDH-D:

47 channels per multiplexer

4500 data and calibration points used per channel per pass of the code

20 plotting time intervals, 500 points on any one plot

25 steps per calibration

50 data points used per calibration step

5th power least square fits to calibration data
The following tepes are used by RDH-D and its subroutines:

Al is the utility tape (Logical tape 1)

A2 is the program and data tape (Logical tape 10)
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A3 is the BCD output listing tape (Logical tape 9).

AL is a temporary storage tape used by the CUST subroutine (ngical
tape 4).

A5 is the tape unit for the Packard-Bell input tape (Logical tape 2).

Bl is & temporary storage tape written by the CUS and CUST sub-
routines and read by the RDB1 subroutine (Logical tape 5).

B2 is a temporery storage tape used by CUST and also by the main
program (ILogical tape 6).

BS5 is the 40/20 output tape (Logical tape 12).

B6 is the permanent, binary, data storage tape (Iogical tape 8).

A6, B3, B4 are not used. However, B4 is normally reserved for binary
card output. Sense switch 6 is used to temporarily stop the data processing
when tape BS5 is full, in order to put on a new B5. Sense switches 1 through
5 are not used.

2. Tape A2 (Control, Calibration, labeling) Input. The following are
the formats for the RDH-D code input: 1 Format (14I5)

% Format (12A6)
15 Format (7F10.5)
7 Format (2F10.5,2I5)
9 Format (48I1)
10 Format (715, 3F10.5, I5)
11 Format (1P7EL0.5)
The following is the input for the RDH-D code:

1 per tape A2 (Read Input Tape 10, 1, NMPIX, IADDAS5, IADVB6
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1l Set per
Multiplexer

1 Set per
Channel

("Reed Input Tape 10, 3,(TITLE(I), I = 1, 6)

Read Input Tepe 10, 1, NCH, NSI, NCHFM, NFMSEC, IMUC,
NFLAD, NFLBS, NRCSP, ICNFRD,
NA3SKP, NARIN

< IMUC = IMUC + 1
Read Input Tape 10, 13, TMN, TMX, DELT, TSTSG

Read Input Tape 10, 7, (sMIw(1), sMax(1), 1xe»(I),
I), I =1, NSI)

(_Read Input Tape 10, 9, (Ics(1), I = 2, 48)

FD;J 185I = 1, NCH

Read Input Tepe 10, 3 (REC(I, J),J = 1, 12)

Read Input Tape 10, 10, Ncs(1), nrcc(1), Nres(I), mMaxe(1),
ITAP¢s(I), Lye{1), NYLB{1), YMIN(I),
YMAX(T), I), NSIKI)

= Nes(I) +1 N1 = Nree(I) N2 = Nres(I)
& ¥ (160, 170, 180), I3 ?

160 Read Input Tape 10, 11 (B1(1,J), J =1, N1)
G¢ 'I¢ 181,. 3 2 > 2

ﬁ 170 Read Input Tape 10, 13, (vres(I,J),J = 1, N2)

175 Reaxciw I%%utsTape 10, 13, (Tstes(I,J), J=1, N2),SPAN
184

180 Read Input Tape 10, 11, éBl(I,J), J =1, N1)
Read Input Tape 10, 13, (VTCs(I,J),J = 1, N2)
g (175, 181, 184), IMUC

181 Read Input Tape 10, 13,(TsTCS(I,J), J = 1, N2), SPAN
IMUC = 3

184 Read Input Tape 10, 3,(VERLB(I,J), J = 1, 12)

185 Read Input Tape 10, 3, (CHNM(I,J), J= 1, 12)
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IADDAS

TITLE

NCH

NSI

NCHFM

NFMSEC

™MuC

NFLAD

INPUT DEFINITIONS AND COMMENTS
Number of multiplexers to be processed on the input tape

= 0 if the current input tape is the last input tape, = 1 if
there is an additional A5 tape.

= 0 if a new tape B6 is being used, = 1 if tape B6 is to be
advanced and positioned before processing is started. This is
only significant at the beginning of a computer run.

= 36 columns of identifying information normally containing
a. Reactor and Plan Number
b. Multiplexer Number
c. 7090 Run Identification
For example:
KIWI-BCF EP 2 LI10 7090 RUN 4/15/62
The title information appears on all (B5, B6, A3) the output
tapes.

Number of channels on a multiplexer, any number between 1 and 47

Number of Scaling Intervals = number of 40/20 plots for each
channel, any number between O and 20. Note that
a. The code will plot only the last 500 points in a
scaling interval
b. The plots of calibration data are independent of NSI
c. The code is severely output-limited by the writing of
tape B5. The processing for a channel takes approx-
imately 4 + 4 x NSI seconds

Number of channels in a multiplexer frame, typically 45 or 50
corresponding to 45 x 10 or 50 x 40 multiplexers

Number of multiplexer frames per second, typically 10 or 40
corresponding to 45 x 10 or 50 x 40 multiplexers

= 0 if a multiplexer is not uniformly calibrated, = 1 if a
multiplexer is uniformly calibrated. If IMUC = 1 for a
multiplexer, the times of the start of the calibration step
(TSTCS) and the step span SPAN are read only for the first
channel on the multiplexer for which NCS = 2, and are assumed
the same for all other NCS = 2 channels. If IMUC = O, times
are read for all channels for which NCS = 1 or 2.

Number of Files (on tape A5) to advance before starting to

search for data. Note that at the end of & search the tape
is positioned at the beginning of the next file, so that for
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NFLBS

NRCSP

ICNFRD

NA3SKP

NARTN

DELT

TSTSG

SMIN
SMAX

IXGD

a normal sequence of processing one file after the other,
NFLAD = O.

Number of files (on Tape A5) to backspace before starting to
search for data.

Number of records to skip (on Tape AS5) after finding a good
record. This feature permits the time editing of the Packard-
Bell tape on line. However, on-line time editing is an
expensive waste of computer time; therefore, this should be
used only in exceptional cases.

= 1 for the 40/20 plots to be labeled "Confidential Restricted
Data", = O for no labeling of this type on the plot

Number of data points on Tape A3 to be skipped after writing a
good point. Normally NA3SKP will be at least 10 to keep the
length of the A3 listing reasonably short.

Number of frames to advance on the 40/20 when ADVFIM is called
between the data frames. If NARIN = O, 2 frames are advanced.

Lower limit on good times for searching tape A5. All records
for which the time is less than TMN are not processed.

Upper 1limit on good times for searching tape A5. All records
for which the time is greater than TMX are not processed.

A constant time increment to be added to all times in processing.
Normally zero.

The value against which sigma of the calibration linearity is
tested. If the sigma of the calibration, in percent of full
scale, is greater than TSTSG the channel 1s not processed.
Normally, TSTSG will be ~1.0. See NSIG for a path around
this test.

Lower limit for times in a scaling interval.
Upper limit for times in a scaling interval.

Number specifying the writing of grid lines between SMIN and
SMAX, LXGD may have the following values:



NXLB

ICS

REC

NCs

NTCC

NTCS

ITAPOS

Linear Intervals Cycle logarithmic intervals

1l interval
2

5
A

5

10
15
20
25
50

1 cycle

= e vl el
O\G"t.p—\ﬂl\)b—'
O\ WD

O \NO o= O\ WO

% 1w nn n nnn

-

Number specifying the labeling of grid lines between SMIN and
SMAX. NXLB may have the same values as given for LXGD, with
the same significance.

= 1 if a multiplexer pin (channel) is to be skipped, = O if the
channel is to be processed. Note that ICS corresponds to the
pin number as given in the channel data log; on a 47-channel

multiplexer the data channel pins run from 2 to 48. To omit
rgcessing the 3rd channel on a multiplexer (pin No. 4), ICS
L) = 1.

T2 columns of information pertaining to an individual channel.
This will normally be channel number, multiplexer assignment,
and special comments. This information appears on all output
tapes (B5, B6, A3). The REC card should not contain a channel
name or similar information which would cause tapes B6 and A3
to become classified. The REC card should not contain
information only applicable to a single experimental plan.

O for a channel with no calibration on it

1 for a directly calibrated channel

2 for a chennel with a voltage calibration plus a known
transducer calibration curve

Number of transducer calibration coefficients, used for NCS = O
or 2, and ranging between 1 and 6.

Number of tape calibration steps, used for NCS = 1 or 2, and
ranging between 1 and 25.

Power of the final least square fit relating raw data points to
reduced data points, and ranging between 1 and 5.

Multiplexer pin number for the channel, ranging from 2 to 48.
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LYGD

NSIG

VTICS

TSTCS

SPAN

VERLB

Number specifying the writing of grid lines between YMIN and
YMAX. See LXGD for details.

Number specifying the labeling of grid lines between YMIN and
YMAX. See LXGD for details.

Lower limit for data scaling on a 40/20 plot.
Upper limit for data scaling on a 40/20 plot.
The exponent corresponding to YMIN for labeling logarithmic

plotting; for example, if PTLGMX = 3.0 and NYLB = 12, then the
ordinate of the plot will be labeled:

8
6
L
2
10 + O4
8
6
4
2
10 + 03

If NSIG is greater than O, a channel will be processed even if
the sigma of the calibration linearity is greater than TSTSG.

Coefficients of transducer calibration curve, for NCS = 2, or
the coefficient of the final fit for NCS = 0.

Value of the tape calibration steps,normally in millivolts for
NCS = 2, in units of the physical variable for NCS = 1.

Time of the start of the calibration steps.

Length of the calibration steps. Note that for the analysis
of the calibration steps, 80 percent of the span is used,
starting at the time TSTCS + 10 percent of the span.

T2 columns of vertical labeling. Actually, only the first
64 appear on the hO/éO curve and the vertical labeling
should be limited to columns 3 through approximately 55.

Channel name in 72 columns. This quantity appears only on the
40/20 plot.
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3. Running Description of the Code

Refer to the FORTRAN source deck listing for RDH-D. RDH-D first
rewinds tapes 4, 5, 6 and 8 (A4, Bl, B2 and B6), turns off the sense
lights, and then sets the constants used in scaling the plots of calibra-
tion data. Next, it reads the tape control card, order 100, and tests
SL4 (Sense Light 4). At the end of each processed tape, SL4 is turned on;
thus advancing of B6 is avoided if there is already a B6 in use. If SL&
is not on, that is, this is a new computer run, IADVBS is tested; if
IADVB6 # O, P@SB6 is called. POSB6 advances B6 to the end-of-file and
sets NCHB6 to the serial number of the last channel on B6. If IADVB6 = O,
NCHB6 is set = O and B6 is left alone (it has already been rewound). Note
that NCHB6 is advanced 1 before each channel is written on tape B6 (order
605). Figure 2 is a block diagram of RDH-D.

Order 110 + 1, calling CUS, is the next significant step other than
input. The CUS and CUST write-up gives details of what this subroutine
does. However, in brief, either CUS or CUST converts, unpacks and
normalizes the low density, BCD, 1 frame per record data on tape A5 and
writes a high density, binary, approximately 200 frame per record tape
Bl from which all further processing is done. In addition, CUST puts
in a time correction, through the use of the TIC subroutine, for the
Packard-Bell limitation of 0.2 seconds time resolution. After CUS or
CUST is called, the number of records from A5 stored on B6 is in the
core as NRCRD. Note that NRCRD £ 4500, that is, the code can handle up

to 4500 data points on any one channel in any one pass through an A5 file.
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14

REWIND TAPES 4, 5, 6
8  SENSE LIGHTS OFF
SET SCALING CONSTANT$

380

LSF CALIBRATIONS
v STEP AVERAGES TO

100

SL 3

STRAIGHT LINE

Xq
CDE GO

OFF

%)
FRINT AND WRITE
TAPE 9 THAT
CHANNEL IS

376
REWIND 6, SL 3 PLOT LAST 5
FINISH LABELING CALIBRATIONS fYES /75 CALIB
FOR 4020 BY WRITING ANALYSES DONE
TAPE BS H

104

CONTROL CARDS

O+ 1
START MULTIPLEXER LOOP CALL CUS
READ MULTIPLEXER READ CHANNEL

CONTROL CARDS

_?

PERFORM CALIBRATION
ANALYSIS ON CALIBRATION
STEPS  STORE CALIB-
RATION POINTS ON TAFE 6

410 {

WRITE REST OF
CALIERATION

PRINT AND
[WRITE TAFE 9

CALCULATE FIRST
pND LAST CHANNELS
[0 PROCESS FROM
[FAFE Bl

221

225

NLSCH=NCH? NO

221 S
SL1

CALL RDBL

CALCULATE PIN

INFORMATION ON TAPE 9

PRINT INSTRUCTIONS TO CHANGH
A5, SL 4 PAUSE GO TO
100 WHEN START IS PUSHED

DELETED

>

END FILE B6
LSTB6, CALL ADVFIM PRINT
OPERATOR INSTRUCTIONS FOR
GETTING OFF MACHINE GO TO
100 IF START IS PUSHED

REWIND 2 CALL

POSITION TIME
CORRECTION

FACTOR

ARE ALL MULTIPLEXFRS ON
THIS TAPE PROCESSED?

REDUCE ALL POINTS ON
THE CHANNEL ADD PIN
POSITION TIME
CORRECTION

SOME POINTS ON TAPE 9

WRITE

Figure 2.

WRITE NSI PLOTS
ON B> FOR THE
4020

ARE ALL CHANNELS

FROM THIS Bl
READING PROCESSED?

o]

Simplified Block Diagram, RDH-D Code



The calculated quantity DTPPT is the time difference per multiplexer
channel, for example, 0.5 msec on a 50 channel, 40 frame per second
miltiplexer.

At order 200, the maximum number of channels to process from tape
Bl is celculated; note that if NRCRD = 4500, NCMX = 2, that is, at
least 2 channels are always processed unless ICS, the channel skipping
indicator, is not = O. The next step checks to see that at least 2
records (frames) from A5 are on Bl; if not, the multiplexer is skipped.
Orders 202 to 222 calculate NFSCH and NLSCH, the numbers of the first and
last channels to be processed from tape Bl in the next pass through Bl.
If the NLSCH is equal to NCH, the total number of channels, SIl is
turned on.

Order 225 calls RDBlL which brings the data channels from NFSCH to
NCSCH and time T into the core; if we assume NFSCH = 4, NLSCH = 6 and
designate the data point for the jth channel at the ith time as DI(i,j)

then the storage block STG will have the following after RDBlL has been

called:

ste(1) = (1)

sTa(2) = Dgél,h)
sTG(3) = DP(1,5)
STG§1+) = pP(1,6)
STa(5) = m(2)

sTG(6) = DP(2,4)
sT6(7) = DK(2,5)
sta(8) = pr(2,6)

STG(NWDRD) = DP(NRCRD, 6)

Order 300 starts the individual channel processing loop. If SL4

34



is on, the processing is skipped, and the remaining calibration data
stored on tape B2 is written on B5 for plotting; SL 4 is turned on at
order T46 if the last channel on the multiplexer has been processed,
but the calibration for that channel was not the 5th in a series stored
temporarily on B2 and thus has not yet been written on B6.

At order 305-1, NCS for the channel is tested; if NCS = O, that is,
there is no calibration for the channel, the final coefficients B(I)
are set, SIGMA is set to O, the maximum and minimum channel values are
calculated, and control is transferred to 410, the beginning of the
reduction of the channel data points.

For NCS f O, the process of finding the data points in the calibration
steps is started at order 325. The quantities A and C are the times
corresponding to 0.01 secomds less than 10 percent of the calibration
step and 0.01 seconds more than 90 percent of the calibration step. The
DF575 loop is over all calibration steps and the DF360 loop is over all
the points on each step. Good times (between A and C) and corresponding
calibration data points are stored in TMP and TEMP respectively. The
average for each step is stored in AVG, and after writing times and
points on B2 the deviations of each point from the step average are
stored in TEMP. Then the maximum of these deviations is calculated and

a standard deviation SIG calculated from

_ [=(cpP - avg)2
SIG = \/ NCDP

where CDP = calibration data point

35



AVG = average of CDP's for that step

NCDP = Number of CDP's for that step, = 50.
This information is written out and the number of points stored on B2
for this calibration and step are stored in NCLPTS. Control then goes to
375

If the Dﬂ560 loop is exhausted J& is tested; if J4 = O, that is, no
points were found (calibration times not in STG block) it is assumed that
50 points of value O were found. If J& f 0 , the computation of the next
step proceeds.

After all calibration steps have been analyzed, a check is made to
see if 5 channels of calibration analyses have been completed; if not,
SI3 is turned off and control goes to 380. If so, the calibration points
are written on B6 for plotting together with labeling and grid writing
information and SI3 is turned on. Then SL4 is tested; if on, that is
if this was an end of multiplexer set of calibration plots, control goes
to 750 to start the next multiplexer. If SL4 is not on, control goes to
380 where the calibration step averages are fit to a straight line by
LSF, and the standard deviation A is calculated as a percent of full
scale, and compared to TSTSG. If A is greater than TSTSG and NSIG for the
channel is zero, the channel is assumed to be bad and control goes to
740, thus omitting the channel. If A is less than TSTSG, or if A is
greater than TSTSG and NSIG > O, the channel processing continues at 383 .

At 384, if NCS = 1, the calibration step averages AVG and VICS, tle

values of the tape calibration steps (in units of the physical variable)
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are least square fit to determine the coefficients B of the final fit.

The maximum and minimum channel values are calculated at 317 and control is
transferred to 410, the beginning of the reduction of the channel data
points.

At 390, if NCS = 2, the transducer calibration coefficients are used
to generate a set of values of the physical variable corresponding to the
calibration steps. Control then goes to 384 to generate the final set of
fit coefficients as before.

At 410, after setting to zero any coefficients B not generated in
the final fit and writing some calibration data on Tape A3, the
data reduction begins. Time is corrected for the position of a channel
in & data frame by adding a quantity

(ITAPES + 1)*DTPPT
to each time in storage for each point. TFor example, to the time for
each point on the first channel, at tape position ITAPOS = 2, is added a
time correction 3*DTPPT, since it occurs after the double width full
scale and single width zero scale pulses. Note that from each time the
previous channels' time correction is subtracted as the current channels'
time correction is added in. Each raw data point is inserted in the
expansion

NMAX
Reduced Data Point = j{}Bi(Raw Data Point)
i=0
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to generate the final data point.

Data to be written on tape A3 are stored temporarily and/or
written out at this time. At order 605, the serial number for the next
tape B6 record is advanced 1 and all the times and data points, plus
the TITLE and REC information are written on B6 by the WRTB6
subroutine. Orders 625 to 700 write the information on tape B5 for
plotting on the 4020 plotter.

At 700, if sense switch 6 is down, tape B5 is prepared for removal
and the code pauses for a new B> to be put on. Then, if SL 1 is not on,
control returns to 202 to process the rest of the channels on the
multiplexer. If SL 1 is on, that is, if the last channels processed were
the last ones to be processed on the multiplexer, SI3 is tested. If SI3
is on, that is, the calibrations from the last channels processed were
written on BS for plotting, control goes to 750, the end of the
multiplexer loop. If SL3 is not on, SL4 is turned on and if there are
celibrations to be written on B5 for plotting, control goes to 300. If
there are no calibrations to be plotted, SL4 is turned off and control
goes to T50.

After all multiplexers on the input tape have been processed,
IADDAS is tested; if IADDA5 # O, SL4 is turned on, instructions to change
A5 are printed and the 7090 pauses. If IADDAS = O, the channel
identification for the channels on B6 is listed on A3 and instructions
for getting off the machine are printed on line.

4. Source Deck (FORTRAN) IListing
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CRDHOD
CLIMITED [0 47 .CHANNELS, 4500 POINTS PER CHANNEL,S5Q POINTS USED . PER.__._____
CCALIBRATION STEP,TIMES IN ASCENDING ORDER ON INPUT TAPE,20 SCALING
LINTERVALS,S500 POINIS AN ANY ONE PLOT, STH POWER LEAST SQUARE FITS
C25 CALIBRATION STEPS ON ANY ONE CHANNEL
C_SENSELIGHT _1_INDICATES NLSCH=NCH_ _____ . ...
C SENSELIGHT 2 INDICATES BAD CHANNEL
C. SENSELIGHIS _3_AND_Y4_ARE_USED FOR _PLAOTTING CALIBRATION DATA _______________
C A1 IS THE UTILITY TAPE 1
L A2 IS THE PROAGRAM TAPE 10
C A3 IS THE LISTING TAPE 9
C_AM IS INTERMEDIATE TIME STARAGE TAPE W_____________ __
C A5 IS THE INPUT RAW DATA TAPE 2
L_BAL_LS_THE INTERMEDIATE YAPE 5 ___ . ai__o_._.
C 82 IS THE INTERMEDIATE CALIBRATION DATA STORAGE TAPE 6
C BS IS THE 40720 PIOTTING TAPE 12
€C B6 IS THE PERMANENT DATA STORAGE TAPE 8
Lo SENSE _SWITCH. SLX_DOWN_GIVES.  PAUSE TO_CHANGE TAPE 8-5 _____ ___________
DIMENSIONSTG(13500) 4 TITLE(S) ¢REC(UT, 12),NCSILT),NTCC{US),AVG(25),
______ INTCS{48) s NMAX2 (T ) JTAPOS (M7 )1 YGOIMT) o NYLBINT) , YMIN(UT ) YMAX(BT ), _
2b1{UT,6),VICS(UT7425)y VERLB(UT,12)yCHNM{LT7,12),TMP(500),LXGD{20),
—  3NXiB(20) ,NPTS(25),B{6),TSTCS(u7,25),SPAN{LT) SMINC20), SMAX(20),
UTMIN(S) » TMAX{S) s XYBND{U) 4 NCLPTS(5,25) 4NSTP(5)4NOGCLCH(5),TEMP(50),
______ SICSIMT Y XYPLT(U) o PTLGMNINT) HNSIGERTY L __ ..
1 FORMAT(141S)
LB FORMATL Y 2AG) i el
4 FORMAT(13X,6A6,32H CHANNEL CALIBRATIONS,CODE RDH-D)
S5 FORMAT(8IS,3F10.5,12)
7 FORMAT(2F10.5,215)
.- 9 FORMAT(48I1)__
10 FORMAT(7IS5,3F10.5,15)
.11 FORMATUIPTELG.S)
13 FORMAT(7F10.5)
——15 FORMAT(50H0...PUT NEXT REFL OF TAPE AD ONeoa.THEN PRESS STARYY
17 FORMAT(1HO)

23 FORMAT(TH112A646A6,8HNCS=1T415, 1HXI2)
y =
25 FORMAT(25H FINAL COEFFICIENTS B(I)=1P6E12.3, 7H SIGMA=E12.3)

30 FORMAT(1S5H SCALING LIMITSS(F8.1,4H TU FBalylHy))
31 FORMAT(6H STEP J2,6H NPTS=Ju,oH AVG=0UPF6,.,3,

15H SIG=0PF7.4, ?H MAX DEV=0PF6.3)
33 FORMAT(24H NOMINAL_ VALUE_ OF STEPS=16F6.1)

37 FORMAT(U46HOTHIS CHANNEL APPEARS BAD AND 1S BEING OMITTED)
38 FORMAT(L6H THIS CHANNEL APPEARS BAD AND IS BEING OMITTcD)

49 FORMA1(55H00PERATOR. .. THIS RUN OF RDH-D IS OVER...SAVE THIS LIST )
50 FURMAT(13A6, 16HFIRST STEP TMIN=F10,3,6H TMAX=F10.3)
51 FORMAT(32HOUNLOAD AND SAVE TAPES B6 AND A5)

c-o-23 FORMATLSOHUTHERE IS OUTPUT ON TAPES AS_AND BS) . _________

55 FORMAT(40H TAPES A3 AND B5 CAN BF HANDLED NORMALLY)
57 FORMAT{32H TAPE_ A3 _CAN _BE HANDLED NORMALLY)
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...58
60

62

_EORMAT(55H_JAPE_B5 IS _CLASSIEIED AND MUST BE_HANDLED WITH CARE ___)_
FORMAT(6X,7THPIN NO 12,12A6,15H STEP 1 LIMITS=2F9.2)

FORMAT( 39HOMORE THAN 500 PTS IN SCALING INTERVAL F10.2,4H TO

110,20

63
-.--65

FORMAT(55HOLESS THAN 2 RECORDS FOUND BY CUS. THIS MULTIPLEXER 0OUT)

_FORMAT (L8HOCALIBRATION STEP. 2FEJ0.2, _8H_MISSING)Y _____________________

REWIND 6

CREWINDN L ... el

REWINDS
REWINOA

SENSELIGHTO

CXYBNDC Y =00 el ..
XYBND(2)=100.0

XYBNDL3) =0e 0. . e idcieccoolo-
XYBND(4)=100.

XYPLT(11=0,0

XYPLT(2)=100.0

IF(SENSELIGHT4) 104,101
IF(IADVB6) 102,103,102

CALLPOSBG6INCHBSG)
GOTO104

NCLSET=]

1040
1041

PRINT 18

PRINT 1S

READINPUTTAPENO, 13, TMNy TMX,DELT,TSTSG
JIMUC=TMUCHY . el

READINPUTTAPETO 79 (SMIN(I) o SMAX{I}LXGO({I)NXLB{I),I=14NSI)
READINPUTTAPENQ, 9, (NTCS(I),]=1,48)

LOVI0I=2,48
ICS(E=-1)=NTCS(I)

C=NFMSEC

TWYGDOD) o NYLB(T), YMIN(T) , YMAX(T) ,PTLGMN(I),NS1G(I)
N1=NTCC(L)

N2=NTLS(I)

LUTo 184
READINPUTTAPEIQ 15, (VICS{I,J)pJd=1,N2)

READINPUTTAPEIO 13, (TSTCS(I,J),J=1,N2),SPANI(T)



181

GOLALITA 1B 182 MU - . o e e
READINPUTTAPETO 313, (TSTCS(I4J),Jd=14N2),SPAN(I)

1MUC=3 . . e e e e e
K=1I

N4=N2

- g2
183

184
IHLI

6OTO 184

DA183J=1.N5 . .. - Ll e oo il
TSTCSUI4J I=TSTCS(K,J )}

SPAN{1)=SPAN(K) - - oo
READINPUTTAPEI0,3,(VERLB(1,J),J=1,12)
READINPUTTAPE 1O, 38, (CHNM{T ,J) 4.0=1,12}

200

201

202 (IFSCH=NI SCH+ 1

203
204
206

708

NCMX=13500/NRCRD-1

IF{NRCRD-1)20Q01,201,202

PRINT63

WRITEQUTPUITAPEY,63 . - _ C e R
6010750

IF(NFSCH-NCH)204,204,745

IFLICSINFSCH)Y)206,208,206___ __ e - oL R - -
NFSCH=NFSCH+1
60TO203 - . ol I
NLSCH=NF SCH

=1

210
211
212
214

220 wWLSCH=NLSCH=-1

221
222
225

wnLSCH=NLSCH+1
FF{NLSCH-NCH)211,211,220
I=1+1
IF(ICSINLSCH))220,214,220 _  _______ _ . .
IF{I-NCMX)210,221,220

[F{NLSCH-NCH) 225,222,220
SENSELIGHTY L L Ll ..
NWRC=NLSCH-NFSCH+2
NWORD=NRCRD#NWRC
J=0

300
301

302

LOTUOI2=NFSCH,NLSCH
SENSELIGHTY

LOTASTE . .
J=J+1

WRITEQUTPUTTAPED 1235 (RECII23 00 2 1=1,12), (TITLE(I3),13=0,6),NCS(I2)

305
315

1y NCHFM,NFMSEC

JI=NMAX2(12)+1 R } R
PRINT21,(RECITI2,1)4I=1,412)4NCS(I2)

DO31ISI3=1,41

BiI3)=B1{12,13)

325

S1GMA=0.0

X=SPAN{I12)#.1-.01
Y=SPAN(I2)#,8+,02

J2=NTCS(12)

A=TSTCS{I2,13)+X
C=A+Y

Ju=0
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JUIND=0
329 LO36014=03,NWORD s NWRC - .
TF{JUIND)3292,5292,3u45
3292 TE(STGLIN)I=A)360,540,330
$30 IF(STOG(IW)-C)I340,340,335
335 IF(Ju)3605360,3u45 _ . .
340 15=1u4+J
L=N+STLLIS) _
Ju=Jh+]
e o LEMPLUN)=STGLIS)
TMP{Ju)=STG(14)
IF(Ju~-501360,3u5, 345
545 A=Ju
AVG(I3)=D/A el .o
C=0.0
e o nRITL TAPEGO (TEMP(]) 2 1=120), {TMP{K),sK=1,5Q)
DB3501I5=1,J4
TEMPLIS)=ABSF(TEMP{IS)-AVGL(I3)) R L.
550 C=C+TEMP(LS5)»TEMP(I1S)
CALLMAXZ(TEMP,~1,J4,15,XAM)
SIG=SurTF(C/A)
WRITLOUIPUSFTAPEY 231 o138 2AVGII3) 201G aXAM
HCLPTISINCLSET,14)=J4
0aT04375
360 LONTINUE
TF(JU)3624362,375
362 Ju=50
oo _oRITJEGUTPUTTAPE?:69:4.C
JUINu=1
J3=1
g Ty 329
375 J3=Tu~-NWRC
NOCLCHINCLSET) =12
. STPINCLSENDY =02 -
WwCLSET=NCLSET+]1
IFINCLSET-5)3755,3755,4370
5755 TF(SENSELILHTS) 380,380
3576 I=NCLSET-1 B . - . el . s
wCLSET=]
REWINDG
CALL ADVFLM(O,NARIN)
CALLSELGRD(5,6)
CALLLBLFGD{ 1,64 XYBRND)
LesTYIS=1,1
[5=NSTP{13)
_ LO37Ylu=1,15
17=NCLPTS(I3,1I4)

A=TMP (1)
C=(TMP(IT)-A)/18.0
D=1420%(15-1)
IFLIN-1)3768,3765,3768
3765 TMIN(IS)=TMP( 1)

3768 0D0O3TT16=1,17
307 TMPLIG)=(TMP(I6)I=A)/CH+D , _ -
378 CALLPLFILM(I?,TMP(I0U) TMP =1, TEMP,—1,XYPLT,42,0)
379 SENSELIGHTS
KLWINDO6

_LALLLINCNY(58). e o el o
WRITEOUTPUTTAPEIZ2 yUy (TITLE(L),1=146)

LO3TY513=1,1




TM=NGCLCHI T ) o i el

[7=1TAPOS(IY4)

WRITEQUTPUTTAPE] 2,605 17, (CHNMITU,15),15=1,12), TMINILS),TMAX(T3) _

IF(SENSELIGHTYH) 750,380
D0O38213=1,.42

TEMP(13)=VICS(I2,13)

WRITESUTPUTTAPEY 33, (TEMPAI ) [=1,J2) . ___ e e idain

CALLLSF(J2,41,AVG,TEMP,B,SIGMA)

CALLMAXSITEMP,-1,4251,A). el el il o

CALLMIN3Z{TEMP,-1,J2,1,C)
A=100.%SIGMA/{A=C)

3>8 3
S 384

WRITEQUTPUTTAPED,34,A,1STSG

IF(A-TSTSG) 383,383,405 e -

IF(NCS(I2)-1)390,384,390

CALLLSF(J2:NMAX2{12)4AVGsTEMP,B,STGMAY . __ _______ . ...

LOTA317

—— 520 J3=NTCC(I2) -

392
Ly
_uguh
HoH
Luss
N
442

TR Y
¥4

«SOU
502
525

200

Ha2

U39213=1,J3

L(I3Y=e1(12,]3) e e

ARITEQUTPUTTAPED 24, (B([),1=1,43)
UaBORSI3=1,42 I
A=TEMP(I3)

JEMPLIS)=PULEVIA,J5,0IMP)

LUTO 38N
TFINSTIG(12))4055,4055,383 B
WRITEOUTPUTTAPED, 57

PRINT 34

GOTATHY

TFLIT1=-6)4122820,420 - - e =

Ju=J1+1

LOBISI=Jk,6

LiI)=0.0
WRITEIUTPUTTAPE Y225, {E(]I)yI=1,6),5IGMA

WRITEJQUTPUTTAPE? 427y YMINLLI2 ) o YHAX (L2 )y CHMAX , CHMI N

aRITEQUTPUTTAPE Y430 (SMIN(T)sdMAX(T)2]1=12nS]1)

LECIZ2=NFSCHYHU2,502,925

FrTiCP=d.0

WRITEUUTPUTTAPE /585y nRCRD o NASSKE

1 =NA3SKP

Js3=1

JU=NMAX2([2)+1 e

A=ITAPUS(I2)+1
FINC=XK#DTPPT
AsTInC=TINCP
FINCP=TINC
LO6OUULS=T 3 HHLRD $ NeWRC
[=1+1

J2=114+d

STGEIS)=STLIL3)+X
n=816(42)
STGIJ2)=POLEVIA,JU, B, TMP)
[F(I-vA3SKP) 60U, 600 H 30
=0

TEMPJ3)=STG(I3)
TEMP(J3+1)=A~
TEMP(J3+2)=5TG(J2)
J3=J3+5 o
[F(J3-121600,600,532
wRITEYJUTPUTTAPEY J U5, (TEMP(J3),J3=1,12)

Ji3=1
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P JEMP LI+ 131 =CHNML12,])
601 TEMP{I+25)=VERLB(I2,I1)
605 NCHB6=NCHBG6+1 - -

CALLWRTBO6(NCHBO yNRCRDy TEMP,TITLE,STG, JsNWRC)
IEMP{L3)=YMAX(I2)
TEMP{42)=YMIN(I2)

_.625 DATQUI3=1,N81 ____
A=SMIN(I3)
L=SMAX({]3}

J2IND=1
DO 645 Tu=1,NWORD,NWRC. . _____. e el -
IF(STG(TI4)}-A)6US,0L0,630
- 630 IF(STUIINI-C)64056LQ,631 - .-
631 J2IND=J2IND+)
TF(J2IND=10) 649,645,650
640 J2=J2+1

650 CALL ADVFLM(U,NARIN)
I15=15-(J2IND-1) #NWRC
CALLSELGRDILXGD{I3),LYGLD(12))
TF(LYLDLIZ2)-11)652,654,654

652 I=LYGL{IZ2)-4
CALLSELGRD(1,1)

654 TEMP{4U) =A
TEMP(41)=C

. CALLLINCNIL60) . __ . __ . __
wRITEQUTPUTTAPE 12,47 CHMAXyCHMIN,SIGMA
CALLWFILMU1 263, TEMP(26)30431e05540)
CALLWFILM(O936,TITLESOU956.0930.0)
CALLWFILM{O, 72, TEMP(14),0,58.0,30.0)
CALLWFILM(O,72,TEMP0U+59.,33.0)

L3215 L e e
Ju=Jd3+y
IF(J2-500)657,657,656

oh6 J2=500
WRITEUUTPUTTAPE 9,62, TEMPLUO)TEMP(LIT) _ ..

657 LALLPLFILM(J2,TMP 1 STG(J3)y HWRC,,STG(JB)Y, NWRC, TEMP{HU),42,u)

e JFANYLBLIZ2)=10)60%20092608

658 TEMP(u2)=PTLGMNI(IZ?)

IFLICNFRD)IH60, 700,660
660 TALLCLAS
700 42=0
oo ... AF L SENSE_SWITCH 6 ) 710, Tuy
{10 CALL ADVFLM (0,2}
END FILE 12
eNU bILE 12
CREAIND 12
PAUSL 77777
740 CONTINUE

IF(SENSELIGHT) 745,202

743 [F(SENSELIGHTU} 750,750
- A0 GONTINUE

IF(IADDAS) 760,800,760




o SENSELIGHTY . o e
PAUSESTTTY
GOT0100 L el
800 LNDFILES
e REWIND2
WRITEGUTPUTTAPED, 61
CALLLSTBG I U
REWINDS
PRINT4Y . -
PRINTS1
PRINTQS
CALLADVFLM(O,2)
IF{ICNFRD)B1G,805,81¢
805 PRINTSS
Largsi1s
810 PRINTHT
e PRINIODSH. e —— —
315 PRINTIHT
PRINTI17
PAUSETTTT/
O0TO 100
END
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h{

THIS IS THE REC CARD INFORMATICN FOR THE SAMPLE RDF-D RUN
CALIBRATIGN STEP TIMES,SPAN =
CALIBRATION STEP TIMES,SPAN =

STEP
STEP
STEP
STEP
STEP
STEP
STEP
STEP
STEP
STEP
STEP
NOMI
SIGM

INPUT COEFFICIENTS B{I)=
FINAL COEFFICIENTS B(1)= 3.
SCALING COEFFICIENTS Y =

1

VDN EWN

10

11
NAL
A=

NPTS= 50 AVG= 1.005
NPTS= 50 AVG= 0.907
NPTS= 50 AVG= 0.8Cé
NPTS= 50 AVvG= 0.7095
NPTS= 50 AVG= 0. €03
NPTS= 50 AVG= 0.50u4
NPTS= 50 AVG= 0.400
NPTS= 50 AVG= 0.299
NPTS= 50 AVG= 0.196
NPTS= 50 AVG= 0.094
NPTS= 50 AVG= C.
VALUE OF STEPS= 1.0

0.2095 TSTSG=

SCALING LIMITS 59

TOTAL NG PTS=
5774.20
5778.20
5782.20
5786.20
5790.20
5794.20
5798.20
5802.20
5806.20
581C.20
5814.,20
5818.20
5822.20
5826.20
5830.20
5834.20
5838.20
5842.20
5846.20
5850.20
5854 .20
5858.20
5862.20
5866.20
5870.20
5874.20
5878.20
5882.20
56886.20
5890.20
5894.20
5898.20
5902.20
5906.20
5910.20
5914,20
5918.20
5922.20
5926.20
5930.20

2260
1.004
1.005
1.005
0.907
0.905
0.861
0.804
0.804
G. 704
0.704
0.696
0.601
0.602
0.504
0.501
0. 499
0.299
0.397
C.298
0.296
0.281
0.195
C. 194
0.093
0.092
0.091%
Q.

0.
0.
0.
Q.
0.
0.189
0.491
0.512
0.624
0.728
0.€20
0.913
0.821

-0.

-0.
00.0 T1C 6

NA3SKP=
9.971€ 01
9.981€ 01
9.981E 01
9.008€ 01
8.988E 01
8.553€ 0}
7.994E C}
7.994€ 01
7.0C1e O
7.CC1E 01t
6.919E Q1
S5.9E7E 01
5.9%4€ 01
5.020€ 01
4,989 C1
4.973€ 01
3.98CE 01
3.970€ 01
2.990e 01
2.969€ 01
2.822e Q1
1.963E 0}
1.952€ 01
9.593€ CO
9.489E 00
9.386E 00
3.851E~01
3.8516-01
3.851€E-01
3.851E-01
3.851E-C1
3.851€-C1
1.911€ 01
4.891€ 0!
5.098€ 01
6.215€ C1
7.237€ 01
8.150€ 01}
9.070€e Q01
8.160€ C1

5774.0 5784.0 S794.0 S804.0 5814.0 582u4.0 5834.0 5844.0

16.0

SIG= 0.0007 MAX CEV= 0,001

SIG= 0.00u40 MAX CEV= 0.017

SIG= 0.CC20 MAX DEv= (¢.008

SIG= C.0017 MAX DEV= C.007

SIG= 0.0031 MAX CEV= 0,013

S1G= 0.0073 MAX CEV= 0.031

SIG= 0.0C42 MAX DEv= 0.017

SIG= C.CCu9 MAX DEvV= 0.02}

SIG= 0.0028 MAX CEV= 0.011

SIG= 0.002& FAX CEV= 0.011

SiC= O. ¥AX CEV= Q.

0.5 0.8 0.7 C.6 0.5 0.u4 0.3 0.2 0.1 0.
1.00C0 FCR THE TAPE CALIBRATION, IN PERCENT OF FULL SCALE
1.C00E 02
8E51E-01 9.891E O C. 0. 0. 0.
1.000E 02 CALCULATED FULL AND ZERG SCALE= 9.929€ C1

CCC.Cy

9 CODE RODH-D
5775.20 1.003 G.960€ Q) 5776.20 1.004 9.971E 01
5779.20 1.005 9.981€ 01} 5780.20 1.005 9.981E 01
5783.20 1.005 9.981E 01 5784.20 1.C05% 9.981f 01
5787.2C 0,906 8.998E 01 57€8.20 0.905 8.988E J1
5791.20 0.905 8.988E 01 5792.20 0.905 8.988€ 01
5765.20 0.811 8.057€ 01 5796.20 0.806 8.015€ 01
5799.20 0.804 7.994E 01 5800.20 0.804 7.994E 01
5805.20 0.804 7.994€ 01 S804.20 0.752 T.u477E 01
5807.20 0.704 7.00%1€E O1 5808.20 0.704 T.001E Q1
5811.20 0.703 6.991E 01 5812.20 0.703 6.991€ 01
5815.20 0.611 6.080E 01 5816.20 0.604 6.008E 01
5819.2C 0.601 5.987€ 01 5820.20 0.601 5.987€ 0)
5823.20 0.602 S5.99u4€ 01 5824.20 0.602 5.994E 01
5827.20 0.501 4.989€ 01 5828.20 0.501 4.989E 0}
5831.20 €.500 4.984E 01 5832.20 0.500 u4.984E 01
5835.2C 0.410 4.094E 01 5836.20 0.400 3.991& 01
5836.20 0.397 3.970€ 01 5840.20 0.397 3.970E 01
5843.20 0.397 3.970E 01} 5844,20 0.397 3.970E Q1
5847.20 C€.298 2.986E 01 5848.20 0.296 2.969E 01
5891.20 0.296 2.969E U1 5852.20 0.296 2.966E 01
5855.20 0.203 2.0u6E 01 5856.20 0.196 1.973E 01
5859.20 0.194% 1.952E 01 5860.20 04195 1.963€ 01
5863.20 0.194 1.952E 01 5864.,20 G.177 1.787€ 01
5867.20 0.093 9.593€ 00 5668.20 0.092 9.489E 00
S5871.20 0.092 9.u489€ 00 5872.20 0.092 9.u489E 00
5875.20 0. 3.851€-01 5876.20 0. 3.851E-01
5879.20 Q. 3.851€E-01 5880.20 0. 3.851€-01
5e83.2C 0. 3.851€E-01 5e84.20 0. 3.851E-01
5887.20 0. 3.851€-01 5888.20 0. 3.851€-01
5891.20 0. 3.851E-01 5892.20 0. 3.851E-01
5895.20 0. 3.851E-01 5896.2C 0. 3.851E-01
5899.2C 0. 3.851E-01 5500.20 0.049 5.2u48€ 00
59C3.20 0.272 2.728E 01 5904.20 0.369 3.691E 01
5907.20 0.496 u4.9u2€ 01 %708.20 0.497 4,953k G1
5911.20 0.540 5.377€ 01 5912.20 0.56%9 5.667E €1
5915.20 0.649 6.453E O 5916.20 0.673 6.691€ 01
5919.20 0.754 7.u498€ 01 5520.20 0.775 7.705€E 01
5922.20 0.8u3 B.377E 01 5924.20 0.865 B.595E Ot
5927.20 0.934 9,277 01 5928.20 0.904 8.977t €1}
5931.20 0.7€8 7.829€ 01 5932.20 0.759 7.550€E Q!

585u4. 0

SIGMA=
3.85VE-

5T77.20
5781,20
5785.20
5789.20
5793.20
5797.20
5801.20
5805.20
5809.20
5813.20
5817.20
5821.20
5825.20
5829.20
5835.20
5837.20
5E841.20
5845.20
5849.20
5655.20
5857.20
5861.20
5865.20
5€69.20
5873.20
5877.20
5881.20
5885.20
5186.20
5893.20
5897.20
5901.20
5905.20
5909.20
5913.20
5917.20C
5921.20
592%.20
5929.20
59354.20

THIS IS ThE TITLE CARD INFORMATION NCS=2 5Cx20

5864 .0 5874.0
2.08CE-01

01

1.003 9.960E 01
1.005 9.981E 01
0.917 9.112e Q1
0.905 8.988€ Ot
0.905 8.988E 01
0.€05 8.005€ 01
0.804 T.994E C1
0.709 7.053€E 01
0.704 7.001E O
0.703 6.991E Ot
0.603 5.998t 01}
0.601 5,987 01
0.523 5.207€ 01
0.501 4,.989¢ 01
0.499 u.973E C1
0.399 3.98CE 01
0.397 3,970€ 01
C.312 3,122 O1
0.296 2,969t (1
0.29¢ 2.966E 01
0.195 1.963E 01
C. 194  1.,952€E C1
0.100 1.032€ 01
0.092 9.489E 00
0.092 9.u89E 00
C. 3.851€E-CY
0. 3.851e-C)
0. 3.351€-01
0. 3.351€-01
G. 3.851E-01
0. 3.851E-C!
0.172 1.735€ 01
0.44C 4, 394 OV
C.u98 L.963E Ot
G.603 5.998€ CI
0.701 6.970€ 01
0.798 7.932€ 01
0.887 8.812 01
C.859 8.532E CI
0.730 7.260€ O1



593u4.20
5938.20
5942.20
5046 ,20
5950.20
5954.20
5958.20
5962.20
5966.20
5970.20
597u4.20
5978.20
5982.20
5986.20
5990.20
5994.20

0.703
0.607
C.510
O.u1k
0.303
0.196
0.259
0.363
0.450
0.530
C.u63
0. 324
0.202
0.129
0.117
0.085%

6.991¢
6.039E
5.087E
4.,135€
3.C49€
V.97 3€
2.604E
3.525€
U492
5.284E
4.622€
3.2u6€
2.C45¢€
1.311€
1.198¢E
8.77uE

01
01
C1
01
01
01
01
01
01
01
(3]
m
01
01
01
00

5935.20
5939.20
5943.20
5947.20
5951.20
5955.20
5959.20
5963.,2C
5967.20
5971.20
59 75.20
5979.20
5983.20
5987.20
5991.20
59%5.20

MCRE THFAN 500 PTS IN SCALING IANTERVAL

0.6748
0.579
G, 492
0. 384
0.277
0.191
0.28¢6
0.377
0.47C
0.532
0.421
0.289
0.185
C.128
0.106
0.082

59CC. 00

6.7T43E 01
5. 770F 01
4L.901E 01
3.835F 01
2.780€ 01
1.9328 0Ot
2.866E 01
3.763E 01
h.684E 01
5.305E 01
4.301E 01
2.894E 01
1.870E 01
1.302€ 013
1.085E 01
8.455E €O

T0 600C.00

5936.20
5940,20
59u4 .20
5948,20
5952.20
5956.20
5960.20
564,20
5968.20
5972.20
5976.20
5980.20
5984. 20
5988.20
5992.20
5996.20

0.0657
0.556
C.u7
0.355
0.247
0.206
0.306
0.402
0.493
0.519
0.396
0.260
0.159
0.128
0.105
0.081%

6.536E
5.5u3t
L.69uE
3.546E
2.480E
2.077E
3.070€
4 01ME
4.911E
5.170E
3.960E
2.607€
1.611E
1.301€
1.07u4E
8.360E

01
01
01
ot
o1

o1
ol
01
o1
[*h]
01
01
01
01
00

5937.20
5941.20
5945.20
594%.20
5953.20
5957.20
5961.20
5965 .20
5969.20
5973.20
5977.20
5981.20
5985.20
5789.20
5993.20
5997.20

0.632
0.535
0. 441
0.32u4
0.215
0.233
0.328
0.426
G.514
[
0.362
0.228
0.132
C.127
0.103
0.07¢9

6.287E
5.325€E
4.4 0UE
3.246E
2. 170€
2.3u6E
3.287E
4. 249E
5. 118E
4.922E
3.622E
2.29uE
1.342€
1.290€
1.053E
8.153E



B. CAN-D, Written by F. Narin
1. Introduction

CAN-D (Calibration Anslysis - D series) is a FORTRAN IBM 7090
code which simply does a calibration analysis for each channel on a
multiplexer in the same manner as is done in RDH-D. The RDH-D write-up
specifies the method in detail. Figure 3 is a block diagram of the
code. As an example of the speed of the code an 1ll-step calibration
was analyzed on 47 channels of data in the following times:

1.5 minutes with only a summary of each step and channel written
on the output tape.

2.0 minutes with a summary plus a listing of all points

2.5 minutes with a summary plus 40/20 output for all points

3.0 minutes with a summary plus 40/20 output and a listing of all
points.

The CAN-D code has the following limitations:

1. 25 steps per calibration

2. 50 data points per calibration step

3. 4500 good records on any file of input tape.

Note that at 50 points x 25 steps the maximum number of records
that CAN-D can utilize is 1250; there should be no reason to ever have
4500 records on a file.

The following tapes are used by CAN-D and its subroutines:

Al is the utility tape (Logical tape 1)

A2 is the progrem and data tape (Logical tape 10)
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BLOCK DIAGRAM, CAN-D CODE FOR THE 7090

90 100 110+7
HEAD TAPE READ MULTIPLEXER SET SCALING LIMITS CALCULATE ACTUAL 160
CONTROL INFORMATION CALL CUS CHANNELS TO READ START CHANMEL
CARD CARDS SET CONSTANTS FROM B, PROCESSING LOOP
REWIND TAPE 6
COMPUTR MAXIMUN NO.
QOF CHANNELS TO READ
FROM Bl
oo 285 256 16243
WRITE STEP INFORMATION, pe N0 (Twprs =07 | FIND STEP AVERAGE, WRITE ster| wo FIND AND STORE START CALIBRATION
| INDIVIDUAL POINTS ON STARDARD DEVIATION, POINTS ON WL020=0 ALL POINTS ON STEP LOOP
TAPE 7 MAXIMUM DEVIATION TAPE 6 CALIBRATION STEP
E8 /D ne
Ls2+1 )
WRITE SUMMARY OF CALL LSF WRITE CHANWELS
ALL STEPS ON WRITE LEAST OF DATA ON
TAPE 9 SQUARE FIT [ TAPE 12 (B5)
LATA ON TAPE. FOR 4020 INPUT

575

600

PRINT INSTRUCTIONS
TO OPERATOR TO
CHANGE TAPE 45,
PROCKED WHEN
OPERATOR PRESSES
START.

PRINT OPERATOR 1
INSTRUCTIONS TO
GET COFF MACEINE

TMgure 3

550
< YR
IADDAS=0 MULTIPLEXERS
FINISHED
X0
%3
100




A3 is the BCD output listing tape (Logical tape 9).

AL is a temporary storage tape used by the CUST subroutine (Logical
tape 4).

A5 is the tape unit for the Packard-Bell input tape (Logical tape 2).

Bl is a temporary storage tape written by the CUS and CUST subroutines
and read by the RDBl subroutine (logical tepe 5).

B2 is a temporary storage tape used by CUST and also by the main
program (Ilogical tape 6).

B5 is the 40/20 output tape (ILogical tape 12).

A6, B3, Bk, B6 are not used. However, B4 is normally reserved for
binary card output. Sense Switches are not used.

2. Tape A2 (Control, Labeling) Input

The following are the formats for the CAN-D code:

1. Format (2F10.5, 10I5)

5. Format (1246)

7. Format (7F10.5)

9. TFormat (14I5).

The following is the input for the CAN-D code:

One card

<{§EAD INPUT TAPE 10, 9, NMPLX, TADDAS
yper tape

—

READ INPUT TAPE 10, 5,(TITLE(I), I = 1, 12)

READ INPUT TAPE 10, 1, TMN, TMX, NCH, NSTP, IWPTS, IWA020,

One set per NFLAD, NFLBS, NRCSP

Calibration ﬁ
READ INPUT TAPE 10, 7, (TBSTP(I), I = 1, NSTP), SPAN

READ INPUT TAPE 10, 7, (vsT®(I), I = 1, NSTP)
-
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tape

Definitions and Comments:

NMPLX = the number of multiplexer calibrations on the tape.

IADDAS = O if this is the last tape, = 1 if there is an additional
A5.

TITLE = T2-columns of identifying information.

T™™N = Minimum time limit for good data times.

T™MX = Maximum time limit for good data times.

NCH = Number of channels on the tape (= 47).
NSTP = Number of steps in the calibration ( = 25).

IWPTS = O to omit 1listing individual points, # O to list individual

points.

TWA020 = O to omit 40/20 output, # O to include 40/20 output.

NFLAD = Number of files to advance on tape A5 before processing.

NFLBS = Number of files to backspace on tape A5 before processing.

NRCSP = Number of records to skip on tape A5 after finding a good
record.

TBSTP = Time of the beginning of the Ith calibration step.

SPAN = Length of the calibration steps

VSTP = Value of the I'M calibration steps, typically 100, 90, 80...

3. Running Description of the Code

Refer to the CAN-D FORTRAN listings. After reading the input

information and setting the 40/?0 plotting scaling constants CUS is

called by order 110 to convert, normalize, unpack and, if CUST is used,

time correct the data from tape A5 and write tape Bl. If less than
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two good records are found on tape A5, this multiplexer is skipped by
transferring to order 550. If two or more good records are found, the
maximum number of channels to process per tape Bl reading is calculated
(NCHMX) and the numbers of the last (NLSCH) channel and first (NFSCH)
channel to be processed in their next reading of Bl are calculated. If
NLSCH = NCH, that is, if the next reading of Bl is to be last for this
multiplexer, SL 1 is turned on. The D@ 472 loop, orders 160 through
472, is very similar to the corresponding loop in RDH-D for calibration
analysis; refer to the RDH-D write up for details. After the loop is
completed for all channels in this RDB1 reading, SL 1 is tested; if on,
SL 2 1s tested and if SL 2 is not on, SL 3 is put on and the remaining
channels not written on B5 for plotting are put on BS if IW4020 f 0. If
SL 1 is not on, processing continues for the rest of the chamnels in the
multiplexer. If SL land SL 2 are on, or if SL 1 is on and IWL020 = O,
control goes to 550, the end of the multiplexer loop. After all
multiplexers on the tape are processed, IADDAS is tested; if O,
instructions to the operator to get off the machine are printed; if f 0]
instructions to change A5 and continue processing are printed.

4. Source Deck ( FORTRAN) IListing
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CCAN

_.CTAPE A1 IS JHE UTILITY TAPE

CTAPE
—CTIAPE

D

A2 IS THE PROGRAM TAPE
AS 1S THFE INPUT TAPF

CTAPES A3 AND BS ARE THE CQUTPUT TAPES
-CTAPES_ A4, B AND B2_ARE _THE INJTERMtDIATE._ TAPES

CSHAR

__CLIMITED TO.25_STEPS, WT_CHANNELS _,_ 4500 6QGD.RECORDS PER EILE

E TWO BOARD

DIMENSIONTITLE(12),STG{20000),TEMP(50),AVG(25)
1, TEMP2{ 100}, TRSTRP(25) 4VSTP{29) ,NPTS{29) 4SIG(25) ¢ XAMI25),8(2)

1

2,NCLPTS(5425),TEMP3(50) y TEMPU{50) ,TMIN(5),TMAX(5),XYBND(4),

SNCHPLT(5),T71(25),T2(25) +XYPLT(H)

FORMAT(2F10.5,1015)

__. -2 EORMAT_(55B0LESS_THAN_2 RECORDS_  FAUND BY CUS. JHIS MULTIPLEXER QUT _.

3

B
FORMAY(UuTT1)

5

FORMAT(12A6)

______ 6 EORMAT(IHQ12A6,11H CAOE_ CAN_ D) _ ...

7

FORMAT(7F10.5)

_______ 8_FORMAT(6H STEP J2,7H TBSTP=F8, 1,6H NPTS=13.6H VSTP=FT7.2, . __________
15H AVG=FT7.3,9H MAX DEV=F7.3,5H SIG=F8.4,9H TBG+END=2F9.2)

9 FORMATL1415)
10 FORMAT(17F7.3)
______ 13 FORMAT CIHIV2A6, VUH_CODE_CAN D).
14 FORMAT(20HOSUMMARY FOGR PIN NU.I3,11H CAN D CODE)
. ___16_FORMAT(1HOI2,20H STEPS __FIT_COEFFS=2F9.4,8H  SIGMA=FB.4) __ ________
18 FORMAT{55HOGPERATOR...PUT NEX1 REEL OF A5 ON, THEN PRESS START )
20 FORMAT({IHI)
22 FORMAT (55HOBPERATOR...THIS CAN-D RUN IS COMPLETE...SAVE TAPE A5 )
25 FORMAT(IH_ 12A6,11H CAN D CODE)
27 FORMAT(TH PIN NOI3,26H FIRST STEP TMIN AND TMAX=2F10.2)
______ 30 FORMAT(OH PIN NO. I3)
90 READINPUTTAPETU,9,NMPLX, 1 ADDAS
DA55010=1,NMPLX
100 READINPUTTAPETO,5, (TITLE(I),1=1,12)
oo _____READINPUTTAPE 101, TMNy TMXyNCHyNSTP, IWPTS, IWHU20yNFLADy NFLBS)NRCSP
WRITEGUTPUTTAPE 3 11, (TITLE(T) ,1=14512)
L XYBNDUW=0.0
XYBND(2)=100.0
XYBND(3)=0.0
AYBND (4)=100.0
B XYPLTUI =040
XYPLT(2)=100.0
______ XYPLT(3Y=0.0
XYPLT(4)=1.0
PRINTG, (TITLE(I) 1=1,12)
READINPUTTAPETO, 74 (TBSTP(I),1=14NSTP)4SPAN
e _READINPUTTAPEINQ, 7, (VSTP(I ) I=1,NSTP) . ___.__
110 CALLCUS (NCH, 4500, NFLADyNFLRS,TM NyTM XyNRCRDySTG,NRCSP)
_________ LB (NRCRD=1) VW0, W), NV2 il .
1707 PRINT 2
WRITE _QUTPUT TAPE 9,2
60 TG 550
_____ 102 NESCH=0
NCLSET=
KEWINDO

IWCHMX=20000/NRCRD~-1
X=. 1#SPAN-.01

Y=.5#S5PAN+.02



_JuQ

JENCH M e el

LOTG 145
Jd=J-1 .
NLSCH=NLSCH-1

149 JTF(NI SCH-NCH) 150,147,140

a7

~. 190_CALLRDBU(NCH NRCRD ¢ NFSCHsNLSCH,STG)

SENSELIGHT1

NCHP=NLSCH-NFSCH+1

Lo NMDS=NCHRH Y L o el ..

160

DOuT212=1,NCHP
IF(SENSEL IGHT3)Y161,1

62

161

162

SENSELIGHT3
GOTauSY |

NPIN=NFSCH+]12
18=1
NO=NWDS*NRCRD
DO4Q0I3=1.NSTP

TM N=TB8STP(I3)+X

LO25214=18,NB,NWDS
IF{STG{IN)-TM NI252,

200,175

175 IF({STG(IL)}-TM X)200,200,250

200

[=1+1

TEMP(1)=5TG(J)

252
255

TEMP3(I1)=STG(1k)
6070252

CONTINUE _
SUM=0.0
T1(I3)=TEMP3({1)

250 1F(112554252,4255

258

T2(I3)Y=TEMP3(I)

NCHPLT(NCLSET)}=NPIN
L=1

NPTS(I3)=1

DQZQ'QIS:‘ o 1

XAM(I5)=SUM
IF(IWPTS)275,400,275

275

IF(13-1)285,283,2485

400

WRITEUUTPUTTAPE?, 10, (TEMP{J)yJU=1,1)

IB=14-NWDS

410 WRITEGUTPUTTAPED, I4,NPIN
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CALLLSFANSTP o 1sAVG VSTPBLSIGMA). . __ . ____
WRITEQUTPUTTAPE?,16,NSTP,B(1),B(2),SIGMA
IF(LW40201852,472,052 @ (.. __.

NCLSET=NCLSET+]
IF(NCI SET-A)UT2,u54,45h

I=NCLSET-1

NCLSEF=1____ e e ool

REWINDG6

CALLADVFLM{0.:2) -
CALLSELGRD(5,46)

CALLLBIGRD(] ,6,XYBND)

bou6s12=1,1

DOBGOI3=1,NSTP __ _ R -

T4=NCLPTS(I2,13)

READTAPEG s (TEMP{I5),15=1:50) o {TEMR3(J6).106=1,50) __ ____________________

A=TEMP3( 1}
LC={TEMP3I(I4)-A}/18.0

unt
458

=1+20%(12-1)

IMIN(I2)=TEMP3(1)
TMAX{I2)=TEMP3(]IN4)
DOuS8I5=1,1k4
TEMP3(I5)=0D+(TEMP3(I5)}-A)/C

TESIS=1)U5T, 456,457 ... -

460
465

CALLPLFILM{IU, TEMPY,TEMP3 4—1,TEMP,—1,XYPLT,42,0)
CONTINVE ol ..

REWINDG
LALLLINCNT(98). ..

WRITEGUTPUTTAPEI2,25, (TITLE(J)vJ 1,12)

DOLOBIY=1.1

WRITCOUTPUTTAPEN2,27,NCHPLT{I4) ,TMIN(IU),TMAX(IN)

AIF{SENSELIGHT3)55%0,470 _ ___ R
SENSELIGHT2

CONTINUE e -
IF(SENSELIGHT1) 480,500

1F{SENSELIGHT2)550,u482

IF(IWs020)484,550,484
SENSELIGHT3

CONTINUE
1F(IADDAS)600,600,575

PRINTlS

PAUSETTTTT7
607690
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SAMPLE RUN CODE CAN-0 1/21/62
2 FIRST
3 FIRST

PIN
PIN
PIN
PIN
PIN

NO

NO
NO
NO
NO

1G5~

N
frhssrteensatesiterenay

€resstacenirscesassese

4096 NLTTTTTYRTOI T L T TP RPN AR ISR T

OD«SGP.‘—”“'“ T TTE L T T  Tr T  P TU T LI L LI L T IR SR TR L LE LI I Ll A ARt

iy il e Sveysevevspaananasaasanas PN oassutoetnvannvanaorese | PPV S00ssrvennresanssnne | Presansasena vesn .

+0604> T T (RYTPPON Sttessesnssevseganongenaa | "t 0eeraatasenennssnrnans

#0504y e e MAAAZARAAZRA LSS 20T - ‘12 fee

4 S T T T e O TT T IT R T YT TIYS BT LI T E T TR T rees M DI T T T T EALEIT Iy ..

I T e T P IPYOTE B LT Errrrrrrseusesr R B TPy T

+020 [P v evanesererees Ceesa, reeecssceetsanes P LYY sreresenan vee | M0 ssresasene reveees I iieciieriiiesisanns P

+010

..... [T S LR T retenesenange e . oy Peeseasnstannserarssseny v Tesereareestan

+0G0400 ) goosernsesnsranarsnnes vee [ qesreenanes vesesriisneens greraserasiranerenaserats | gecaaannennn fosassreseann Lresssitersesasacenns vane

+000+00

SIEP TMIN AND TMAX=
STEP TMIN AND TMAX=

4 FIRST STEP TMIN AND TMAX=

5 FIRST
6 FIRST

STEP TMIN AND TMAX=
STEP TMIN AND TMAX=

(THIS IS THE TI;LE CARD)

509,80
5609.80
§509.80
5§509.80
§509.80

5505.00
5505.,00
§505.00
§505.00
5505.00

5.

CAN D COOE

Sample Output

(Xerox Plot)
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g%

SAMPLE RUN CODE CAN-D 1/21/63 (THIS IS THE TITLE CARD) CODE CAN D
PIN NO. 2
STEP 1 TBSTP= 5504.0 NPIS= 50 VSTP= 100.00 AVG= 1.019 MAX UEV= 0,006 SIG= 0.0020 TBG+END= 5505.00 5509.80
1.020  1.020 1.0y 1,019 1.020 1.00vy 1.020 1.020 1.020 1.020 $.021 1.0217 1.020 1.020 1.020 1.020 1.020
1.019 1.019 1.020 1,021 1,020 1.020 1.02%1 1.021 1.021 1.0t 1.019 1.0y 1.020 1.020 1.020 1.019 1.019
1,020 1.019  1.019 1.019 1.018 1.018 1.018 1.01s 1,017 1.017 1.016 1.015 1.015 1.014 1.004 1.013
STEP 2 TBSTP=  S5514.u NPIS= 50 VSTP=  90.uU0 AVG= 0.9J6 MAX DEV= 0.007 SIG= 0.0020 TBG+END= 5515.00 5519.80
0.913 0.912 0.9'1 0.¥10 0.909 0.908 0.907 0.907 0.907 0.907 0.vU6 0.906 0.706 0.906 0.906 0.906 0.906
0.906 0.905 0.906 0.906 0.906 0.906 0.906 0.905 0.905 0.905 0.905 0.905 0.905 0.905 0.905 0.905 0.905
U205 0.905 0.905 0.905 0.905 0.905 0.905 0.90% 0.905 0.905 0.905 0.905 0.905 0.905 0.905 0.90%
STEP 3 ¥BSTP=  5524.0u NPTS= 50 VSTP= 80.00 AVG= 0.80% MAX DEV= 0.005 SIG= (0.0012 TBG+END= 5525.00 5529.80
U.810 0.809 0.804 0.808 0,807 0.807 0.806 0.806 0.806 0.806 0.805 0.805 0.805 0.806 0.805 0.805 0.805
0.805 0.4805 0.305 0.8u5 0.805 0.805 0.805 0.80, 0.80% 0.805 0(.805 0.805 0.805 0.805 0.805 0.805 0.805
V-804 0.805 0.804 0.804 0.804 0.803%3 0.804% 0.805 0.804 0.804 0.B04 0.805 0.404 0,805 0.803 0.804
STLP 4 TBSTP= 5544.0 \NPTS= 50 VSTP=  70.00 AVG= (0.7u2 MAX Dtv= 0.003 SIG= 0.001'2 TBG+END= 5535.00 5539.80
0.705 0.705 0.705 v.704 0.703 0.703 0.708 0.703 0.703 0.703 0.703 0.703 0.702 0.702 0.702 0.702 0.702
0,702 0.702 0.702 0.702 0.702 0.702 0.701 0.702 0.702 0.702 0.702 0.702 0.702 0.701 0.702 0.702 0.702
0.702 0.701 0.701 0.741 0.701 0,701 0.701 0.70t 0,700 0.700 0.705 0.701 0.702 0.70} 0Q.702 0.701
STEP 5 TBSTP= 5544.,0 NPTS= 5U VSTP=  60.00 AVG= 0.579 MAX LEV= 0.U06 S5I6= 0.00t3 TBG+END= 55u45,00 5549.80
U.605 0.603 0.601 0.602 0.600 0.602 0.601 0.597 0.599 0.599 0.999 0.599 0.600 0.599 0.598 0.599 0.599
0.598 04598 0.998 0.5v8 0.598 0.598 0.598 0.593 0.599 0.598 0.598 0.598 0.598 0.598 0.598 0.598 0.598
0.598 0.598 0.598 0.5/8 0.598 0.598 0.598 0.593 0.598 0.598 0,598 0.598 0.599 0.598 0.598 0.599
STEP 6 TBSTP=  5554.0 NPTS= 50 VSTP= 50.00 AVG= 0.4796 MAX DEV=  0.006 Slu= 0.0017 TBG+END= 5555.00 5559.80
Ge502 0.502 0.501 0.500 0.498 0.498 0.499 Q.497 0.498 0.498 0.u497 0.496 U496 0.496 0.496 0.49% 0.496
J.496 0.496 0.1896 0,495 0.496 0.UYL 0495 (.49s  0.495 0.495 0.495 0.495 0.495 0Q.495 0.495 0.495 0.495
U495 0.496 0.U95 0.495 0,495 0.496 0.496 0.495 0,495 0,495 0.49% 0.495 0.496 0.495 0.496 0,495
STEP 7 TeSTP= 5564.0 NPIS= 50 VSIP= 40.00 AVG= 0.391 MAX Dkv=s  0.008 SI6= (.0022 TBG+ENU= 5565.00 5569.80
V400 0.399 0.396 0.395 0.394 0.393 0.394 0.3935 0.392 0.392 0.392 0.391 0.391 0.391 0.391 0.391 0.391
0391 0.391 0.391 W.371 0.391 0.390 0.391 0.391 0.390 0.391 0.390 0.390 0.391 0.391 0.391 0.390 0.390
0.390 0.390 0.390 0.391 0.391 0.390 0.390 0.390 0.390 0.391 0.390 0.390 U.390 0.390 0.390 0.390
STEP 8 TBSTP=  5574.0 NPIS= 50 VSIP=  30.00 AVG= 0.247 MAX DEV= 0.u07 Slu= 0.0017 TBG+END=  5575.00 5579.80
0.294  0.292 0.292 U.291 0.290 0.28Y 0.288 0.283 0.284 0.?88 0.288 0.287 0.288 0.237 0.287 0.288 0.288
0287 0.287 0.287/ 0.287 0.237 0.287 0.287 0.287 0.286 0.287 0.288 0.287 0.287 0.286 0.287 0.287 0.286
0.287 0.287 0.287 0.247 0.287 0.286 0.286 0.286 0.286 0.287 0.286 0.286 v.287 0.286 0.287 0.287
STEP 9 TBSTP=  5584.0 NPTS= 50 VSTP= 20.00 AVG= 0. lc3 MAX DEV= 0.008 SIG= 0.0021 TBG+END= 5585.00 5589.80
0.191 0.18y 0.184 0.107 0.186 0.1846 U.185 0.185 0.184 0.184 0.183 0.184 0.183 0.183 0.183 0.183 0.183
0.185 0.183 0.1682 U.183 0.183 0.183 0.183 0.182 0.182 0.182 0.182 0.182 v.182 0.182 0.182 0.182 0.182
0.183 0.182 0.182 0U.102 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182 0.182
STEP 10 TBSTP= 5594.0 NP1S= 50 VSTP= 10.00 AVe= 0,078 MAX DEV=  0.006 S1G= 0.0016 TBG+END= 5595.00 5599.80
0.084 0.083 0.082 0.041 0.u8) 0.081 0.080 VU.080 0.079 O0.Uu79 0.079 0.U80 0.079 0,079 0.079 0.077 0.077
0.077 0.079 0.077 0.077 0.077 0.077 0.077 0.07¢/ 0.077 0.077 0.077 0.078 0.077 0.077 0.076 0.077 0.077
0.076 0.076 0.078 0.076 0.077 0.076 0.076 0.076 0.076 0.076 0.076 0.076 0.077 0.077 0.077 0.076
STEP 11 TBSTP= 5604.0 NPIS= SU VSIP= U AVL= 0.008 MAX DEV= 0.005% $I1G6= 0.0008 TBG+END- 5605.00 5609.80
4.003 0.007 0.007 0.0u?7 0.008 0.007 0.u08 ¥.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007
0.007 0.008 0.007 0.007 0.007 0.008 0.008 0.004 0.008 0.008 0.008 0.008 0.008 0Q.007 0.008 0.007 0.008
0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.0038 0.008 0.008 0.007 0.008 0.008 0.008 0.008 0.008

SUMMARY FOR PIN NO. ¢ CAN D CODE
STEP 1 TBSTP= 550u4.0 NPTS= 50 vSTP= 100.00 AVG= 1.019 MAX DEV= 0.006 S16L= U.0020 TBG+END= 5505.00 5509.80

STEP 2 TBSTP= S5514.0 NPIS= 50 VSTP= ©0.00 AVL= 0.906 MAX DEV= 0.007 SIG= 0.0020 TBG+ENU= 5515.00 5519.80
SFTEP 3 TBSTP= 5524.0 NPIS= 50 vSTP= B80.00 AVG= 0.805 MAX DEV= 0.005 SI1G= 0.0012 TBG+END= 5525.00 5529.80
SIEP & TBSTP= 5534.0 NPIS= 50 VSIP= 70.00 AVL= 0.702 MAX DEV= 0.003 SIG= 0.0012 TBG+END= 5535.00 5539.80
STEP 5 TBSTP= S55u4L.0 NPIS= 50 VSTP= 60.00 AVG= 0.599 MAX DEV- 0.006 SIG= 0.0013 TBG+END= 5545.00 55u49.80
STEP 6 TBSTP= 5554.0 NPTS= 50 vSTP= 50,00 AVG= 0,494 MAX DEV= 0.006 SIG= 0,0017 TBG+END= 5555.00 5559.80
STEP 7 TBSTP= 5564.J NPTS= 50 VSTP= 40.00 AVG= 0.3v1 MAX DEV= 0.008 S16= U.0022 TBG+END= 5%65.00 5569.80
STEP 8 TBSTP=  5574.0 NPTS= 50 VSTP= 30.00 AVG= 0.287 MAX Dtv= 0,007 S$I1G= 0.0017 TBG+END= 5575.,00 5579.80
STEP 9 TBSTP= 5584.U NPTS= 50 VSTP= 20,00 AVG= 0.183 MAX DEV= 0.008 SIb= 0.002) TRG+END= 5585.00 5589.80
STEP 10 TBSTP= 5594.0 NPTS= 50 V5TP= 10.00 AVe= 0.078 MAX DEV= 0.006 SIG= 0.0016 TBG+END= 5595.00 5599.80
STEP 11 TBSTP= 5604.0 NPTS= 50 VSTP= V. AVG= 0.008 MAX DEV= 0.005 SIG= 0.0008 TBG+END= 5605.00 5609.80
11 STEPS FIT COEFFS= 1.4507 97.5418 SIGMA= 0.B202

PIN NU. 3

STEP 1 TBSTP=  5504.0 NPTS= 50 VSTP= 100.00 AVG= 1.017 MAX DEV= 0.001 SIG= 0.0008 TBG+END= 5505%.00 5509.80



C. BOT@PA3, Written by F. Narin

1. Description

B6T¢A3 is a simple code for writing on tape A3 for listing the
(binary) contents of any channel on tape B6. Input is by means of the
FORTRAN statement

READ INPUT TAPE 10, 1, NCHB6, TMIN, TMAX

1 = 1 FZRMAT (I5, 2F10.5)

NCHB6 = Serial number of the desired channel on tape B6

TMIN = Lower limit of times (and corresponding data points) to be
written on A3.

TMAX = Upper limit of times (and corresponding data points) to be
written on A3.

Channel after channel is written on A3 until NCHB6 = O on an input
card. Note that there is no restriction on the order of reading channels
from B6; however, much computer time may be wasted by reading out of
serial order.

2. Source Deck ( FORTRAN) Listing
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CB6TAAL
UDIMENSTIUNTSTGLUS00),YSTG(450Q) 4RECI1I2),TIILELS) [
1 FORMAT(I5,2F10.5)
tORMATLIS,IH 128A,1H 6AA)
FORMAT{S5(0OPF13.3,1PE11,3))
I 3RMAT (95H0 CGPERATOR...IHIS B6TOA3_RUN IS GVER.<.SAVE _TAPE B6 )
FORMAT(THO)
FARMAT(21H0OCADE B6 TO A3 NCHBO6=1546H 1MIN=FlU.2:,6H TMAX=F10.2}
100 READINPUTTAPEINO, 1 4NCHBG6,TMIN, TMAX
e e . B8ITFAQUTPUTTAPE 2,6 ¢ NCHBRAL TMIN, TMAX
IF{NCHB6O) 105,200,105
T LOTIQI=1,4500 I
YSIG6(1)=0.0
110 1STGLI)=0.0 B .
112 CALLRUBO{NRCHBOyNPTS ) IMINy TMAXy TSTGyYSTG,REC, TITLE, )

cuUE W

. MRITCQUIPUITAPE 2,2 4 NPTSLREC,TIILE
DAI251=1,NPTS,5
SUM=0.0 . . I I
i1=1
12=]+4

LO11613=11,12

- 116 SumM=SuMLTSTGUIS)
LFISUM)Y 118,125,118

173 WRITLYUTPUTTAPE? 35, (TSTGUI3),YSTG(RAY, 13200, 02) . _____.
125 CONTINUE
LGUIG IV o . . A,

200 wRITEJUTPUTTAPEY 4
PRINTH
FRINTS
PRINTS , I e el L
PAUSETTTIT

LUBWTOTVO R e .
£ ND
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D. CUS AND CUST SUBROUTINES, Written by F. Narin
1l. Description
a. Purpose: To convert, unpack, normalize, and, for CUST only,
time correct the Packard-Bell data input tape A5 and write an intermediate
tape Bl for use in data processing.
b. Calling Sequence: CALL CUS(NCH, NRCMX, NFLAD, NFLBS, TMIN,
TMAX, NRCRD, STG, NRCSP)

NCH = Number of channels on tape A5 to be processed, ranging between
1 and 47.

NRCMX = Maximum number of tape A5 records to be written on the
intermediate tape, ranging from 1 to 9600.

NFLAD = Number of files to advance on tape A5 before starting to
search for data. Note that at the end of a search the tape is positioned
at the beginning of the next file, so that for a normal sequence of
processing one file after the other NFLAD = O.

NFLBS = Number of files to backspace on tape A5 before starting to
search for data.

TMIN = Lower limit on good times for searching tape A5. All records
for which the time is less than TMIN are not processed.

TMAX = Upper limit on good times for searching tape A5. All records
for which the time is greater than TMAX are not processed.

NRCRD = Number of records actually converted by CUS. This is an
output number.

STG = A location in the main program used by CUS for temporary
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storage. STG must be dimensioned 9601 or larger in the calling program.
Contents of locations STG(1) to STG(9601) will be destroyed by CUS.
NRCSP = Number of records to skip (on tape A5) after finding a good
record. This feature permits the time editing of the Packard-Bell tape
on line. However, on-line time editing is an expensive waste of computer
time; therefore, this should be used only on exceptional cases.
c. Length and Language: CUS 557s = 36710; FAP language
CUST 1330g = T2810; FAP language
d. Details: CUS tekes the low density, packed, BCD, one-
record per multiplexer frame Packard-Bell tape A5 and converts it to a
high density, unpacked, binery, relatively end-of-record gap-free,
normalized tape Bl for use in further data processing. Tape Bl is then
read by the subroutine RDBl. Consider the following example:
Tape A5 (Low Density, BCD)

Record 1: 396402 990 085 101 155 164 318
Record 2: 396402 989 086 102 153 165 320
396402 989 086 105 155 166 322
396402 991 083 104 156 167 304
396404 990 079 102 157 168 306
296486 800 210 290 261 283 201
396404 991 081 104 158 169 328
396404 992 084 105 159 170 330
396404 995 083 106 160 171 332
396406 990 083 107

396406 991 090 108 162 173 330
12: 396406 989 085 109 163 174 308
13: 396406 988 086 110 164 175 326
14: 396408 986 087 112 165 176 304
15: 396408 990 085 112 166 177 322
16: 396408 990 081 113 167 178 321
17: 396408 991 091 114 168 179 320

’_l
E O\ @~ O\ W

Here the first 6 digits represent time (396402 = 39640.2 seconds),
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digits 7 to 9 are full scale, digits 10 to 12 are zero scale, digits

13 to 15 are data channel 1, digits 16 to 18 are data channel 2, etec.

After CUST has been called, with the following calling sequence,
caLL cus(3, 6, 0, 0, 39000.,40000.,NRCRD, STG, 1)

the following will be written on tape Bl as a single record:

39640.2 .0178 .0773 .0873

39640.3 1 L0275 .0825 .0946

39640. 4 .0252 .0856 .0977 (all numbers to full
39640.52 L0231 .08p6 .0947 7090 accuracy)
39640.6 .0265 -.0915 -.0915

39640. 72 .0265 .0863 .0985

Note that a normalized data point is the data point minus zero scale
divided by full scale minus zero scale. Note also that short records
are filled in with zero as the data point, and long records are
truncated. Normally, there will be one end-of-record gap on tape Bl
per 200 records on tape AS5. However, if there are many bad times on
tape A5 and CUST is used, there can be some additional end-of-record
gaps written on Bl. The subroutine RDBl ignores all end-of-record geps.
Figures 4, 5 and 6 are block diagrams of CUS subroutine, CUST subroutine
part 1, and CUST subroutine, part 2 respectively.

e. Data Code Usage: CUS or CUST are used by the main data
codes as the first steps in data processing. Both CAN-D and RDH-D call
CUS or CUST once for each multiplexer of data; all further processing

is from the CUS or CUST output tape Bl by means of the RDBl subroutine.

1. CUS will leave this number as 39640.2
2. (CUS will leave this number as 39640..4
8. (US will leave this number as 39640.6
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BLOCK DIAGRAM OF CUS SUBROUTINE

ENTER

STORE INDEXES

CLEAR CHAMNEL INDICATORS 28RO
DISABLE ALL CHAMNRLS

RCHKB—-2 Xly~o- JUNK READ 1 RECCRD OF UP
A5+ LOW DENSITY o X ZERO TEMP TOHH4D L5 yerps
Bl—e HIGH DEBSITY 0 >1? WFLBS —=I) X >1? 51,7 STORAGE BLOCK 2

REWIND Bl JUNKd—» X4 FROM AS INTO TEMP
SENEE LIGHTS CFF IE3 TES YES

I1+0 ; X2-+0

NCH-e- NORAQ, NORBA
L‘*;—l +2-=RDASA

NRCMX—+ NRCMXd Xh=X4 - 1 Xh=I4 = 1 ADVANCE AS
NFLAD 41—~ NFLADA ADVANCE A5 BACKSPACE AS| | OVER END
NFLBS +1 —+NFLBSd 1FOx 1 FILE. (F FILE MARK
TMIN - ,01—»TMIN Sih
TMAX+ . 01— TMAX
NRCRDa—+NRCRDa
STGa - VARIOUS
LOCATIONS
STGa - 9600-=-WIBL
NRCSP—=-NRCSPd

CONVERT AND

9

NFLAD-+ Xk |3TORI 11, X2 CONNECT FS, ZS. X2=X2+1
OERERATE S F=FS - 25 X=Xk -1

CONVERT NORMALIZE
AND STORE NCH DATA
CHANNEL POINTS
FROM TEMPF STORAGE
BLOCK XL=XL -1
FOR KACH POINT

SL3
STORE TIME JUNEQ e X4

- WRITE 9600 - Xl
WORDS ON TAPE
RESTORE X1, X2 B
X2—= 0 w2
[x1=x1+1]
RESTORE INDEXES AGATH
X1= XL - 1 RCHKB —=
WRITE 9600 - Xl =5 KCHKB = 1
WOKDS ON Bl NRCRD' REDUNDANCY | BACKSPACE AS
ON B CHANNEL? 1 FILE
YES
CALL PEINT

ON A5

LL1 X1~ NRCEDd 1l-=0, X2-=0
CIEAR MOST No SENSK LIGHTS
ADVANCE 1O INDICATORS OFF
END OF FILE REWIND Bl

@)

Figure &
( Some Redundancy Checking Omitted)
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ENTER

STORE INDEXES

CLEAR CHANNEL INDICATORS
AND DISABLE ALL CHANNELS
AS —~LOW4 DENSITY

Bl, B2, AL—w-HIGH DENSITY
REWIND Bl, BZ, AL

SENSE LIGHTS OFF

Il—=0; I2—~0

IF NCH <1 OR»47 OO TO SPEC
NCH~e-NORAd, NORBA, TPEOWA
NCH + 1—WRTB14

NC;H—I + 2-»RDASd

NCH + 1—==STGINa

NRCMX OR 9600, WHICHEVER
LESS —» NRCMId
NFLAD + 1-e= NFLADd
NFLBS + 1~ NFLBS5d

TMIN - ,01-eTMIN

TMEX + ,OL—=TMAX
STGa—e=VARIOUS LOCATIONS
STGa = 9600-e VARIOUS
LOCATIONS

MRCSP —e=NRCSPd

NFLAD -e-X);

ADVANCE AS
1 FII®

STORE X1, X2

CONVERT, NORMALIZE
AND STORE NCH DATA
CHANMEL POINTS
FROM TEMP

STORAGE BLOCK

Xha Xl -1

FOR EACH POINT.

RESTORE X1, X2

BLOCK DIAGRAM OF CUST SUBROUTINE

PART 1= UNTIL TIME CORRECTING

Ih=Xh - 1 ADVANCE AS

BACKSPACE AS OVER

1 FILE END OF FIIE
SLY MARK

CONVERT FS, IS.
GENERATE

SF=FS - I8

I2=X241
Ih=xh -1

WRITE 9600 - Xl
WORDS ON TAPE B2
12-=0

Fi e
(Some Redundance Fredking Omitted)

ZERO

Xl —=-JUNKd
ZERO READ ) RECORD OF
TEMP UP TO NCH$) 49
STORAGE 3
BLOCK WORDS FKOM AS
JUNKd~eXL INTO TEMP

wo

= oo

IND COF FILR TBS
ON A5? LL2

"0

CONVERE AND

s
TS (Rcse = Y5137
%0
SL3
-~ Xy Ty JUNKA
HRCSP ~ Xl

STORE TIME

LL 2

Xl-=I1 ¢ 1

WRITE 9600 - Xh
WORDS ON B2

L. 1

ADVANCE TO
El.D OF FILE
ON AS
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BLOCK DIAGRAM, CUST SUBRQUTINE

PART 2: TIME CORRECTING TO END OF PROGRAM

TMCOR
TURN QFF REDUNDANCY INDICATION NXTRC
ON A END FILE AND REWIND B2 WRITE ALL CORRECTED TIMES STORE CORRECTED
NUMBER OF RECORDS ON B2 —e= CALL TIC FROM STG BLOCK ONTO TAPE AL I1-=0 READ 1 AL RECORD, X2—=200 TIME OFER
NALRCa, NB2RCa. TIME CORKECTING AT 200 TIMES PER RECORD. NB2RCa -~ IXi 1 B2 RECORD INTO STGa—WRTBla, ORIGINAL TIME
2ZERO STG BLOCK. SUBROUTINE END FILE AND REWIND AL CORE STORAQE. —= Ala IN STG BLOCK
READ ALL TIMES FROM B2 INTO STG
BLOCK.
REWIND B2
NXTPR
CORRECTED "\ NO
JTIME = 0
YES
AGAIN
EXIT RCHKB—= X2mX2 - 1 WRITE ONE
RCHEKB - 1 WRTBla - WRTBla CORRECTED
SPEC RESTCRE INDEXES BACKSPACE - STGIN TIME AND
CLEAR MOST A5 1 FIEE Ala—eAla - STGIN SET OF
CALL PRINT INDICATORS SENST LIOHTS CONVERTED
REWIND TAPES orF DATA POINTS
Bl, B2, AL X1—=0 ON Bl
X2+0

Figure 6
(Some Redundancy Checking Omitted)



In a typical case tape Bl is approximately 1/10th the length of tape A5;
this, plus the fact that Bl is converted to binary and unpacked, saves
a large amount of 7090 time. Either CUS or CUST mey be used at any time.
CUST takes slightly longer in that it makes two extra passes through the
output data in order to do the time correcting, and it calls the time
correcting subroutine TIC once. It must be pointed out that CUST
eliminates all tape A5 records for which the times appear to be bad, and
there have been tapes from the Packard-Bell with odd time patterns which
TIC thought were all bad, with the result that TIC eliminated almost all
data. Thus, if a tape can not be read by CUST, and if the time
correcting is not important, the use of CUS is indicated. If time
correcting is important, a new tape A5 should be made.

2. Source Deck (FAP) Listing
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COUNT 400 . - oo lliiio__.
#CALLING StQ. CALLCUS(NCH,NRCMX NFLAD,NFLBS,TMIN,TMAX,NRCRD,STG,NRCSP)

#] IMITED TG 47 CHANNFIS,9A00 RECARNDS ACCFPTFD IN FIRST PASS
#*ALL SENSE LIGHTS ARE TURNED OFF BY CUS
#51 3=RcCARD SKIPPING INDICATEGR .  ____. - i oo

#*SLU4=BSFA 5 RECORD SKIP INDICATOR

_#STG MUST B: DIMENSIONED 96Q1_0OR GREATER IN CALLING PROUGRAM
= [NDEXA=TOTAL NO OF RECORDS COUNT

# INDEXB=TFMPARARY RFECARD COAUNT

# INDEXC=WORD COUNT FOR STURAGE PLUS INCIDENTALS

#A5 IS THE INPUT TJAPE . e
=81 IS THE OUTPUT TAPE
#B2 AND Au ARE THE. INTERMEDIATE _TAPES L Ll .
ENTRY cus
CuUs SXA EXIT,1
SXA EXIT+1,2
. SXA _EXITe2,4 . .
SXA REPT .4
STZ JUNK . . o L
ENB JUNK
CLA acr2
STQO RLHKB
__BEG2___TRCA «=+1 il
TRCB w41
oo TEFA ____ =+l ___ el el il L. I
TEFB s+
SDLA ho
SDHB 1
R ... SbHB. ___2 . e il
SDHA y
o _ REWB L
REWB 2
REWA y
SLF
cee_... AXT 0,1 _____ _ il
AXT 0,2
] CCLAs M, S
TLE SPEC
T™MI SPEC
sus OCTH7
el TPL. SPEC .
CLA#* 14
________ SID_ _  NORA i .
STD NAGRB
STD TPB2N
ADD aCcTIl
___________ ST WRTBY
ARS 1
___________ ADD  OCT2 .
STD RDAS
CLA®» | XY
ADD aCcT1l
e ARS VB
STA STGIN
e B 2 M .
sus OCTN
TPL s+l
CLA® 2,4
___________ STD _ NRCMX it e
TRA %+3
CLA OCTN



_________ S o NBOMX e e e e e mmaana
CLA= 3.4
_____ ADD ____ ACT L e .
STD NFLAD
Cids 4,4
ADD 0CT2
________ STD_ . o NFLBS e e
CLA#» Seb
P FSB______ TENM2 o il
STG TMIN
ClLAs bl
FAD TENM2
_oSTa .. TMA X i ol
CLA Tyl
- . STA _____ NRCRD _ .
CLA 8yl
STA SIG1
STA STG2
________ STA _ STGS. et il e
STA STG4
_____ STA. . __SI65______ ___ [ i _.
STA STG6
STA SIG1?
STA TICL+]
________ SUB__. __OCTYM___ . ... e
STA STGAD
o STA WRTAM L L i ..
STA WRTB2
STA RLB2
STA WRTB1
. QLA ___ 9,4 ... ____ e e e e - .-
STD NRCSP
. 1XD NFLAD, .. el ol el ol B R
TNX *‘.'59'47'
RTIDA 5
TCOA L
JEFA _ *-3 - . e e ol
TRA #-3
. L X0 NELBS.4. ______ - . L. e .
TNX ‘4‘5,“1]
SLN y
BSFA 5
] CICOAL. wo . . el o . -
TRA =N
SLT y . oL . R
TRA *+l
RTDA o}
TCGA =
......... TEEA. ¥ -
AXT 9600,4
ZERO. . SXD HUNKs b o e s -
AXT 2644
STZ TEMP+26, 4
rix #-1,4,1
. LXD__ . JUNK o8 .
TRCA =+1]
L CAXT o Nab e lll__
XX RTDA 5
RCHA ROAS
TCOA »
. TRCA ¥ il
TRA Xus
________ TXH w3 hy ) .



TXI XXoligl
oo o TSX o SOSPHY oM _ e memmmmmee— oo
NaP FMA
SXD IVAN,}
AXT 2741
______ ADQ . L TEMPH2T e emmmm e memm—m———oo
STR
________ TIX. . __%— '.lg_]-A______,__ e e e A e e e m e e e ——— -
LXD IVAN, ]
ISX S(FIt) 4
X45S LXD JUNK, 4
... _JEFA_____ [ - - U BSOS ER
NZT NRCSP
... .JRA. RN e
SLT 3
IRA 113
SXD JUNK, 4
- LXD . CNRCSP el e
TIX *"’3'1"]
o [ 1.4 T JUNK g8 -
TRA ZLERC
RIDA 5
TCOA »
________ TEFA __»*+2 e
TRA =6
_______ LXDO_ . JUNKsh . R e -
TRA Le2
113 SLN 3
LXD JUNK, 4
CCONY__ STZ ___JUNK . _____ e e e
PXD X
. N 14 TEMP____ e e oo
CAQ Hyy 3
S1D JUNK
CLA JUNK
I ARS __ 8 _ e e ieeaoo
ORA EXP
B ___XCA - e ellll-
FMP TEN2
S10 SE
STz JUNK
. PXD ey e e e
LDQ TEMP
. . RQL VB e ideeiiiia-.
CAQ He 3
S1D JUNK
CLA JUNK
__________ RS B
ORA EXP
_________ XCA s
FMP TENMC
FAD __SF
STGE  STO 2 4
. ESB L TMIN e e
™I LERO
CUSTG2  CLS al
FAD TMAX
Ml ZERD
TXI """‘7"]
CUNROMX TXH WL g D0 .
TXI #+1,2,1
TIX ©4 1,1

________________________________________________________________________________
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PXD ’y
LDQ TEMP+Y . __ . __ ____ _ . __. i el
SID JUNK
CLA JUNK
I ARS B - T R e e meeimeel
ORA EXP
R ST ____ES S, .. . e o oo
PXD [X]
Sf7 WINK
CAQ Hy o3
STD JUNK . . o .- - .- JE
CLA JUNK
ARS 8 oLl . - e il
ORA EXP
Sia 1S
FS8 FS
- S CHS 0 L R e e e e iiiieeia
STO SF
SXL TEMP,] L. . . . e .
SXD TEMP+1,2
_AXT Oa1 _XA=CHANNEL COUNT
AXT 24,2 XB=TEMP STG COUNT
R X1 #41,),1 I P e l_. e e eeee oo .
NORA  TXH TX2,1,0
I TX])_. 2414251 oo . . el -l
ST JUNK
PXD s
LbQ TEMP+25,2
... CAQ _Hse3 e L _ e il
STD JUNK
CLA SO WJdUNK L Ll e ... e il -l
ARS 8
aRA EXP
FSB s
FDP SF R e

STG3 SFTQ o4

JIX_. L L
AXT O,b
X1 #+1,10,1
ST2 JUNK
NORB _TXH___ . TX2.:1,0 e
PXD )
_.. 1DQ TEMP+25,2 _ e
RQL 18
CAQ Hesd
STD JUNK
_________ CLA  JUNK e
ARS 8
_________ ORA _ EXP e mimm imamas
FSB Zs
EDP SE
STG4 STQ L)
Ll XX e ) oy e
TX1 NORA, 1,1
JIX2 . XD TEMP e ) el
LXD TEMP+1,2
IXL ZERD 2,199
sT2 JUNK
[ XD . __ JUNKs8 . ___ e e e e e e A e
CLA GCTN
_________ SUB o JUNK el
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- - .. STh_. WR T B e

15X E2WT 4
AXT 0,2 Ll
TRA ZERO-1
112 IXI x+1,1,1
TIX #+1,1,1
Stz JUNK - L R R e el el o ee- .
SXD JUNK, 4
CLA 6CTN L L B
Sus JUNK
SID W TR2
TSX B2WT .4
TRA TMCQOR [ el .
Lel RTDA 5
TCQA * - R R . oL . R
TEFA LL2+1
IRA a3
IMCOR TCOB -
WEFB 2 el il il
REWB 2
R TRCA ®+1 R L R L . e .
AXT 042
PXA s 1
sus 6C310
oL 1PL *+2 il Ll il - -
TRA 42
_JIXI #=3,2,1 ___ . . . oo . _
TXI #+1,2,1
SXA NAYRC .2
SXA NB2RC,2
.. AXT 9600,4 il el el .
STGS STZ s
_ TIX. = 1,4,1 e e el
STG6 STL ’
AXT 2600.4
RTBB 2
. RCHB TIME
TMRD LCHB TPB2N
; _CLA TEMP . . . .
STG7T ST¢6 ' 4
1894 #+2,4,1
AXT O,4
. CONX Ny N
LCHB TIME
. TRA TMRO o .
TCO8 bt
REWB 2
TICL CALL TIC,0
_NAMRC AXT. oM o
AXT 51
(WAL WIBA | N il i .
RCHA WRTAY
TCCGA *
TRCA A4CK
L CLA_._ WRTAW_______ e
ADD gc310
________ STO ___ WRTAM
TNX BUWE sl 4
TRA _WAY
A4UCK BSRA i
_________ WEB A M eiial.
TCOA »
TRCA 42
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_________ JIX o MAM Ly i

SXA EXLT, 4
________ ISX o SUSPH Y e il
NaP FMS
ISX $S(FIi )4
CLA SIGAD
________ STA o WRIAN el
EXLT AXT XXl
________ RUNA W el
HTR NALRC

BUWE WEFA u
__REWA b il
AXT Ost
NB2RC _AXT b e
NXTRC TCOA *
IcoB *
RTBA 4
_________ RCHA . ___ RLAM e
RTBB 2
_____ RCHB_ . RDB2 .
TCOA *
ICOB *
AXT 200,2
,,,,,, CLA. _ SITGAD I . i ol o
STA WRTBI
,,,,, STA. Al o e el
NXTPR CLA TEMP+200,2
Xz L JCONTL J—
Al STO ’
TC0B 44 . o ~ L
WIBB 1
RCHB WRTB1 R _ L.l . .
TRA %+l
e RCHB O WRTIBY e
a7
TRA *-=5 X . e
TxI #+1,1,1
CNTU  TNX EUF 42,1 _ e
CLA WRTB1
. SuB . _STGIN
STC WRTB1
CLA Al
ADD SIGIN
STO Al
TRA NXTPR
_k9E . TCuB .« _ e
TRCB #+3
777777 _ INX NRCRDy U, 1 . _ o
TRA NXTRC
LXD WRTB1,2 NCH+ 1 _ Ll
SXD #4+5,2
. LXA __STGAD,2 . . _ . ST6-9600
SXA w4+l ,2
oo SXA . WRTBI1,2_ WRITE ADLRESS il __.
LXA Al,y2
XNC TXI w41 ,2,0s SET TJ NCH + 1 il
TIX #+1,2,%% SET TO STGAD
— . SXD . WRIB1,2. - . -
RSTT AXT 542
BSKRB 1 _ el
wiBRg 1
~ 1C08 A . ~ ~ i
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_________ JRCB __ _ TRBALE e
WTBB 1
- RCHB WRTBY o . .. e e
jcos *
IRCH x4y
LXD XNC,2
oo - __SXD__ .. WRTB1,2 . U
TRA EAF+2
_ 11X RSTT+1,2,1 R - .- - _ . e ee eeee
TRBLE SXA XRU4 414
ISX {SPH} U4
NOP BFMT
TSX _ (FIL) b ol il -
XRu4 AXT *4 .l
I REWB _____ 2 B - R ..
CLA STGAD
SIA WRIAM
RUNE 1
HTR NB2RC-2 B . . I - - -
BFMT BCI 7y(36H TAPE Bl BAD. CHANGE AND PUSH START )
_ NRCRU SXD s} oL _ - ol .. [
EXIT AXT Oy
AXT 0,2
AXT Osb
. SLE e - .- - - et eddedeloo-
Tcas ®
WEEB i _ I
REWB ]
—_—REWB 2 -
REWA y
TEFA 5+ R N - - ...
TEFD ®+ 1
TRCA #+3 o Lol ol o
TRCB ®+2
— .. IRA 0.4
ZET RCHKB
JIRA AGAIN ..
CALL PRINT,0CT3
TRA exit
SPeC CALL PRINT,0OCTI
— - JRA__ EXIT.
AuvAIN CLA RCHKB
suB OCT1 N . Lol ..
STO RCHKB
BSFA 5 L e e el R -
BSFA 5
. _RrRIDA 5 e
TCOA &
RePT  AXT Oy ld R
STZ= 3ol
STZ= L
TRA EEG2
DAL 1051 TEMP,,) e
wnTAL4 TUCv 12200
W TB1 ICCT v o
A T2 1JdLu "y
RUAY 10CD TEMP, 200
Rk 1IST 119600
aIME  Tact TLMP,, 1l o e
TPa2N [J4CTIN TEMP+1,,0
TP BSS 200 - el Ll il o- .
IVAN BSS 1
SIGI Y HIR y I,
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- SJGLAQ HIR.

NFLAD HIR ,
NFLBS HTR ' .
TMIN  HIR '
e IMAX  HIR. g e e et e
JUNK  HITR ’
FS HTR ’ - .-
LS HIR '
SF HTR y _
NRCSP HTR '
_RCHKB HIR S U,
H HTR TEN
HTR TEN,, 100
HTIR TEN, 200
HTR Tely o 300 N .
HIR TEN, 400
——— - HIR _1ENssSUO .
HIR TEN,y 600
HTR TEN,, 700
HIR TEN, 800
HTR TEN. 900 R
TeN HIR ONE
—_— . MIR . __ QuWEssll
HTR ONE 9020
HTR ONE 430
HTR ONE 9 940
HTR ONE 5,50 o
HTR ONE 5 60
——_ —— _ HIR _ ONE 270 . . . e
HTR ONE 4480
HTR ONE +490 . -
UNE HTR
HTR T R I
H1R 1e2
— . HIR_ .. sed . . _ . - e
HTR s i
HIR 125 _ -
HTR 116
HTR 'YX I
HIR 229
TeEN2 DEC 100.
TENMO DEC o1 . B
TENMZ2 DEC .01
EXP oCT 221000000000
aCcTl  oCrT 000001000000
gLT12 0CT 000002000000
gCcT3 OoCT 000003000000
___0CTa7 9CT_____ 000057000001 B - DI
0C310 OoC*Y 000000000310
GCTN  oCcT 022600000000 _ Ll il o .
aCrM  oCcT 000000022600
__DB2WT _TCOB *
TRCB #+]
oL AXT _____ 302 .
WTB8B 2
... JREHB O O WRTIB2 Ll il ..
TCO8 *
IRCH *+2
TRA 1e4
e ] BSRB. 2 ..
WTBB 2
TC@s L4
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TRCE - #+2 ____ e e et e e el
TiX B2W1+3,2, 1
TSX $OSPHY 4 .-
NUP FMT
e 18X SLFIL) LA —
RUNSB 2
HIR AGAILIN - - e iieeo -
FMT RCI Ty(36H TAPE 82 BAD. CHANGE AND PUSH START )
FMA BCI 6, {31H 2NU RED. CK A5 COND IGNORED. o R,
BC1 39//71H 1TUA6/TH 135A6)
[ 31 5 I —— B
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#S1 3=RELCORD SKIPPING INDICATOAR
#SL4=BSFA 5 RECORD SKIP INDICATOR

_.#51G MUST _BE DIMENSIONEN 9601 OR GREATER_IN CALLING PROUGRAM _______. ____.___.
« [INDEXA=TOTAL NO OF RECORDS COUNT
__#INDEXB=TEMPAORARY. RECORD COMNT. _. . __ _____._.__ ___.____ e eeieiiloo

# INDEXC=WORD COUNT FOR STORAGE PLUS INCIDENTALS
ENTRY LS

cus SXA EXIT+3,1
... . SXA . EXIT.2. O Ll
SXA EXIT+h4,4
,,,,,,,,, SXA  _ _REPT,4 _ _ | o [
S¥Z JUNK
ENB JUNK
CLA ucT2
I 3 ¢ A RCHKB e
BeG2 TRCA #+]
,,,,,, TRCG +] R i o
TEFA ®+1
TEFQ *+] _—
SULA 5
_ _SDHB 1 . . . .
REWB 1
_. .. SLE. S o -
AXT Oy
—_—AXT . U2 L
CLA* 1ol
STD NORA ) ]
ST NJRB
ADD oCT) .. S,
ARS 1
- ADD T2
STD RDAS
CLA= ke B ..
STD NRCMX
CLA» 3.4 .
ADD ucT!
_ STV ___NELAD.._
CLA=* L,h
ADD 0CT2 . .
STO NFLBS
CLA« Hel el
FSB TENM2
STQ L IMIN
CLA* byl
_____ FAD TENM2 ~ il
STO TMA X
. . CLaA Tyl B el
STA NWRCRD
S o1 O - S - X
STA STGY
STA COSTG 2
STA STG3
STA STGY _ il
SuB gCcTy
STA WIB1 .
STZ NRCSP
B CLAx Yyl N il
STOD NRC sP
~ L XL NFLAD, 4 o il
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RTDA 5
- TCOA ™ e e
TEFA -3
IRA -3
LXD NFLBS,4
;;;;;;;; TNX w8, U, N e
SLN y
- BSFA 5
TCOA *
1RA #-l
SLT y
TRA sty e e e e e e eeea
RTDA S
TCOA B e
TEFA =+
AXT 600,484
LERG SXD JUNK, 4
oL AXT C26e 8 e e
STZ TEMP+26, 14
TLX _. L2k T T OO
LXD JUNK y 4
IRCA *+1
AXT 1,4
XX _RIDA .5 Ll illlll. i
RCHA RDAS
,,,,,,, TCOA L . L oo
TRCA #+2
IRA ___._X4S —-
TXH "‘5’1‘1'
_BSRA 5 . A el o el
TX1 XXglhyl
. ¥SX $(SPH) U . R el
NJP FMA
SXi) CIVANGY R
AXT 2741
LDQ TEMP+27,1 SR
STR
TIX #=24310,1 e
LXD IVAN, I
I1SX ${FIL) Y
XusS LXD JUNK 4
_JEFA LL2 i .
NZT NRC SP
o TRA CONYV B _ . el .
SLT 3
—eeIRA LMD Ce -
SXD JUNK 4
__________ LXD ___ _NRCSP,b U
TIX s+3,4,1
- LXD . MUNKyl e e
TRA ZERQ
— . RIDA o .. __ -
TCOA *
L _TEFA #42 } e
TRA x—6
. _LXD .. JUNK.H . il
TRA LL2
—LLS O SLN S
LXD JUNK ¢ 4
_COwv_ STZ . JUNK e
PXD
L oADQ [EMP . R el
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- CAQ Haygd - U,
STD JUNK
CLA JUNK . e - -
ARS &
e = - dRA EXP ___ . e e ——
XCA
FMP TEN2 R DU
510 St
S12 JUNK
PXD
JRUSTS 1 | ¥ SUN § =3 . U - .
RJL 13
CAQ Hy s 3
S JUNK
CLA JUNK
ARS &
e e . (ORA LXP - — -
XCA
FMP TENMO
FAD SF
STuol  STO sl
FsB TMIN
e IMIL L LERO _—
SIG2  CLS s
FAD TMA X R -
IMI LERQ
TXI ‘*Igl,]
NKCMX TXH LL1,1,0
. .- 1Ix1 _%l .2, . - e
TIX g+ ] ,U,1
ST JUNK R R
PXD
LDQ TEMP+I -
CAQ tgs 3
—_ sTn JUNK _ oo e
CLA JUNK
ARS ¢ .
aRA LXp
STy 0SS
PXD
I} 7 A JUNK e e
CAW Heo 3
STD JUNK B _ .
CLA JUNK
ARS 8 N
ORA EXP
ST8 7S e
FSB S
________ S LS, o , .
STa SF
o SXD. _TEMP,) il
SXD TEMP+1,2
AXT usl XA=CHANNEL COUNT
AXT 24,2 XL=TeMP ST6G CAOUNT
T B4 | "",Jlgl o e
NURA  TXH TX2451,0
XL £+1,2,-1 B il .
STz JUNK
PXD
LDQ 1EMP+25,2
__________ CAQ b il ..
S1D JUNK
S cea_ SUNK il . N



ORA L XP
FSt FA - -
FOP SF
Slca  STQ. .4 -
TIX #+24U,1
AXT e .
TX1 #+l,1,1
ST JUNK R IR
NURB TXH TX2414,0
e RXD
LBO TEMP+25,2
RQL 18 - . .
CAQ Fye3
STD JUNK e ee e
CLA JUNK
e ARS B
ORA EXP
FSB A U
FOP SF
ST STQ P4 el
TIX ]l
—_ .____].)&L NQRALI"
TX2 LXD TEMP, |
LXD ITEMP+1,2 B I
<L LERQ 2,199
ST2 JUNK R el e o .
SXD JUNK 4
.. CLA CCTN_ . I
SuB JUNK
STD WTBI L L
TSX BIWT 4 REPLACES Bl wRIIE
AXT 0,2 oo L. o
TRA LERO-1
Le2 . TxXI _xtlal, 0 e e
ST2 JUNK
SXD JUNK, 4 B ol
CLA OCTN
SuB JUNK R o . Ll
STD wWTB1
TISX_. Biwt,4
TRA EXIT
LLl RTDA 5 o L
TCOA ®
TEFA LL2+1) : ~ : : .
TRA -3
CEXIT__AXT 042 ———— S
TIX LES PR S
 NRCRD SXD J1 R
AXT 0,1
AXT Osl_ . ) . I
Tcon L
o WEFB Vo
REWB 1
7 TEFA o
TEFB 4]
TRCA #+] o .
TRCB 42
TRA 10,4
ZET RCHKB
o JJTRA O AGAIN ..
CALL PRINT,0C13
,,,,, JTRA 0 NRCRD*2. ..
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SuUB oCTi
- sTa RCHKB ________ e . [ R
BSFA 5
BSEA q
RTDA 5
_______ _TCaaA M il ol - el
REPT AXT Oyl
S[Z= 394 - - -
STZ+ U,y
IBA BEG2
RDAS IOST TEMP 4,0
Wil 1dco e 0 . U Lo Sl
TeEMP  GSS 26
. ... lYyAN BSS _____ B L R e e
NFLAD HTR
NEEBS TR
TMIN  HTR
IMAX. HTR _______. P o L il el [
JUNK HTR
FS HTR o o . L .
s HTR
SF HTR
NRCSP HIR
~ RCHKE HTR ~ _ . [
H HTR TEN
oL HTR TENyg, 100 L . o
HTR TEN,,200
HIR TENy 300
HTR TENy 400
R HTR TEN,,500 il o
HTR TEN9+600
B _HTR TEN4 700 R o ol L
HTR TEN,,800
HTR TEN, 900
TEN HIR ONE
_________ HIR ONE 9410 | B} . el .
HTR ONE 4,20
HTR ONE 4 4 30 o oo .
HTR ONE » y40
HTR UNE 5,50
HTR ONE 9460
. HTR ONE§470 _ T o
HTR ONE 4480
_______ HTR ONE 4,90 . R o .
ONE HTR
HIR "‘
HTR ve2
____________ MR e il
HTR v bt
____________ HIR e D i i .
HTR 116
HIR sl
HTR |18
_____ HIR  wa i
TEN2 DEC 100.
____TENMO DEC = o1 _ . il
TENM2 DEC .01
EXP ac1 221C000V000U
JcrTl  aCr 09000100000V
_____ 9CT2._ OCT 000002000000
gCT3 OCT 00060300GY0V
CSCTN._OCT__ 022600000000
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FMA BCI 64y (31H 2ND RED. CK AS COND IGNURED.
Bl1 59//1H 14UA6/1H 13A6) . . R,
BIWT TCOB ®
AXT 5.2
TRCHB w4+
. WiBB Yoo . o ... et el
RCHB WiB 1
rcos # - oLl il lll.
TRCB ®42
TRA Lol
RASRB 1
HTBB 1 - .. - o
fcas *
_ TRCB #+2 o . ..
TIX BIWT+3,2,1
ISX $(SPH) .4
NOP FMT
TSX $(FIL) b - Lol ol ..
RUNB 1
HTR AGAIN - Ll e e e el
FMT BCI Ty(36H TAPE Bl BAD. CHANGt AND PUSH START
END
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E. TIC SUBROUTINE, Written by T. E. Springer
l. Description

a. Purpose: To replace a list of consecutive floating point
times in storage obtained from the translated tape A5 with corrected
times.

b. Calling Sequence: CALL TIC(T), where T is one less than
the lowest of 9600 words of storage (times) stored backwards.

c. Length and Lenguage: 604g = 388,0; FAP language.

d. Details: The time code generator in the Packard-Bell
translator updates time every 0.2 seconds. Sampling at 40 frames per
secord, the identical time will be written at the beginning of 8
consecutive multiplexer frames. When the analog tepe is translated,
any number of frame skips (IFT) from 1 to 256 may be made. Since only
one time out of 8 consecutive translated times may be the correct time,
the question arises which of the 8 times is the correct one and what
corrections should be made to the other times. With the only require-
ment that the translator be synchronized at the beginning to a true .4
second time (it could be any true time), the TIC subroutine can look at
a set of 9 consecutive times, can determine the IFT, the time between
frames, and a correct time in the group. With that information, it
can correct the incorrect times. Tahle I illustrates the operation

of TIC.
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Table I

Before Calling After Calling

TIc(T) TIc(T)

Contents of Location T- 39000. 40 39000. 40
T-8 39000.20 39000.35
T-7 39000.20 39000.30
T-6 39000.20 39000.25
T-5 39000.20 39000.2
T-4 39000.00 39000.15
T-3 39000.00 39000.10
T-2 39000.00 39000.05
T-1 39000.00 39000.0

There is no difference in the operation of the TIC subroutine for
multiplexer frame rates of 40, 20 or 10 frames per second. For example,
e multiplexer run at 10 frames per second with every frame translated
(IFT = 1), looks just like & multiplexer run at 40 frames per second
translated with an IFT of 4.

The operation of TIC can best be seen from empirical observation
of a set of times, corrected and uncorrected. One looks at the pattern
of first differences and observes at most two numbers, one of which can
be designeted as H for high, the other as L for low. If all differences
are equal, one can consider the differences all high. When thought of
in this manner, it can be seen that all IFT's can be reduced to 8
different patterns corresponding to the patterns for IFT's from 1 to 8.
Any higher IFT's are reducible to the pattern of IFT

Mod 8°
pattern of lows and highs of the first differences for an IFT of 19

Thus the

looks just like the pattern for an IFT of 194 g = 3-

84



Table II shows a typical set of numbers, corrected and uncorrected,
and the first differences for the 8 classes IFT = 1 to 8. Note that
after 8 first differences the pattern will repeat itself so that only 9
consecutive numbers at most are necessary to apply time correcting. An
examination of Table II will reveal in all cases except for IFT = 3 or
5 that the good number corresponds to a high followed by a low. When all
are high, IFT = 8, any number is a good one. When IFT = 3, the good
number corresponds to a high preceded by a single low; when IFT = 5, the
good number is a high followed by a low-high-low. The logic of these
three cases is contained in TIC to determine the first good number in
the list.

TIC is called by the CUST subroutine. It replaces a block of 9600
times in floating point with the correct times in floating point. The
following is a discussion of the code in operation.

At first all times are converted to fixed point with the binary
point between bits 20 and 21. This leaves 15 bits for the fraction or
h-l/é decimal places. Since the times may be as high as 99999.8, the
lower part of the fraction may not have been included in the original
floating point number. Enough of the fraction exists, however, to place
the fraction as O, .2, .4, .6, or .8. Thus the fractional part of the
uncorrected times is replaced with the correct blnary configuration.
This greatly reduces round-off errors in the following procedures.

Since the difference between any time and a time 8 times later is

always the correct time difference for 8 time steps, the code begins to
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TABLE IT

IFT = 2 AT= .05 IFT = 3  AT=.075

A=, 025

IFT = 1
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search the list of times to see whether T{I + 8) - T(I) is equal to

™I+ 9) -m(I+1). If not, it sets T™(I) equal to zero and goes on to
the next time. If it does, it is tentatively assumed that no change in
time step on IFT occurs between the 8 points. The code computes the
first differences of the 8 times and the second differences, storing
them in S(J) and in RR(J). It then computes DT, the time between frames,
from DT = (I + 8) - ™(I))/8 and IFT from IFT = DT/.025. It computes
DTS8 = IFT,, 4 § to determine the type of pattern to look for. Next, it
subtracts DT from the list of first differences S(J), the sign being "+"
for & high and "-" for a low. It counts the number of highs and checks
to see if it equals IFTMbd 8" See Table Il to verify that this is correct.

If DTS8 is not 5 or 3, it finds the first negative second difference
RR(J). It then knows that T(I + J + 1) is a correct time. If DTS8 = 5
or 3, it places the signs of R(J) into the last 8 positions of the
accumulator and compares them with a list PATS or PAT3 containing the
bit pattern 01011011 or 00100101 rotated the 8 possible ways. Upon
finding the PATX(J) that matches, it knows that T™(I + J) is a good
number.

Having found & good time, the code stores the first differences in
P(K) rotated so that PD(1) is the number added to the good number to
yield the next uncorrected time. The code now proceeds through the list
of times, 8 at & time, comparing the expected uncorrected time with the
time in storage. If any times do not agree with the predicted time

within 1 millisecond, that time is set negative. The code then goes
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through the list of 8 again, adding the correct time increment to the
preceding corrected time and storing if the uncorrected time was
positive. On reaching the next good time, that time is checked for
correctness and is left alone if correct. This prevents the accumulation
of round-off errors.

After correcting the good times, the code goes back through the
1list of 8 checking for negative times followed by good times. These
presumably are spurious and are not the result of a change in IFT. Thus
they sre set equal to zero. The code then proceeds down the list of
times in groups of 8, checking the predicted times and replacing with
corrected times. If the backward search of the list of 8 reveals
negative times not followed by good times, presumably there is a
different IFT. They are reset positive and the index on the T's is set
equal to the earliest time of this type. The code transfers back to the
beginning to find a time such that ™(I + 8) - ™{(I) - ™I + 9) + ™(T + 1)
is approximately equal to zero and proceeds as previously described.

If at any time the list of 9600 times is exhausted, the list is
reconverted to floating point and the code returns to the calling
program. Figure 7 is a block diagram for the TIC subroutine.

e. Data Code Usage: TIC is called once per multiplexer by
the CUST converting and unpacking subroutine. It replaces the
uncorrected times in storage with a corrected list.

2. Source Deck (FAP) Iisting
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EnTRY

Srogs
INDEXES
ADoRESSES

CONVERTS TIMES FROM
FLOATING TO FIX£D POINT
WITH BINARY POINY BE-
TWEEN BiTS 204 24,
BINARY FRACTION 18
REPLACED BY CORRECT
PATTERN FOR 0,.2,.4,
& oR8

BLock DiaGram For Jic SuBROUTINE

DOES
OT58-NKFz07)

IsT
/8 I< 94007,

Ao

PLACE S16M 0F R(Y)

TRROUSH R (8) IN

PO&ITIONS 28 0 85

OF ACCUMULATOR,

182"y Va8
S77, 8(sT(I#24) Js Uk ) RR(J)s
T e s Y S s Gi1)-500)
73 Ves
F P LX)
7(1)20)
i ors$= o7/ 0258 ore TELtA7CE) o/ Too :;“
Z;::-S:;:’ o 7l BETWEEN 22(8):5()-33) 8572
Mook SAMPLES

¢ lac).

THE TIMES T(T) ARE STORED BACKWARDS
IN BTORAGE WiyH THE ADDRESS OF T
BEING ONE LESS THAN THE LOWEST
STORAGE LOCATION OF THE 9600 WoRoS

EESEEVED FOR THE TIMES.

T(Itv-ik-1)
7(Iév-k)- o7

{743

PO (k)25(k+v-9)

/5(k-J)<07

DolSs Ics07
Ao

~o GOIs T4V
74c=T(60I)

poes 1:0 Y { 601= 60148

NO
SET T (GDIHK) "
T coni

Keo/STERS

cowverrs 7(z)

Figure 7
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LR 3R 3

*TIC

TIC

BEG

T2

RG

SPRINGER TOM 825260563TMRNO40SF 4

LIST
LABEL
FAP

SUBROUTINE TO CORRECT TIMES FOR RDH

COUNT
ENTRY
SXD
SXD
SXD
CLA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
STA
ADD
STA
STA
STA
STA
STA
STA
STA
STA
sSus
STA
ADD
STA
STA
ADD
STA
LXD
cLA
TLE
CAS
TRA
TRA
UF A
ANA
ADD
STO
TRA
sus
ARS
STA

425

TIC

XR1ly1

XR242

XR4,4

114 ADORESSES ARE STORED.
BEG

T2

T3

T21

TP1

T9P

X9600, 2 CONVERTS FLOATING TO
2 T WITH BINARY POINT BETWEEN BITS 20,21.

EN
X215
RG

RG
X214
=077T7717777
=16
2 T
SENT
X214
27
*4+3
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13

T4
SENT

T1l4
T20
ZRO
T21
STT
T5

TP1
T9pP

T8
EN2

ADV

TL2
TL1

TP82
T8

CLaA
ANA
ALS
ADD
STO
ANA
TZE
ALS
PDX
CLaA
ANS
CLA
ORS
TRA
cLA
ANS
TIX
LXD
CLA
TZE
sus
ADD
sus
ARS
TZE
STZ
TIX
TRA
cLA
STZ
SXA
suB
ADD
STA
ADD
STA
LXD
CLA
Sub
STU
TIiX
LXD
CLA
Sus
ARS
STO
TIX
CLA
sus
ARS
ST0
CLa
SuB
STC
XCA
MPY
sTQ
XCA
ADD
ANA
STO
cLA
ARS

2 T
=0000777777777
0

=16

22 T

=077400

ZRO

5

vl
=0777777700000
W2 T

FRA, 1

22 T

EN
=07777717700000
12 T

BEGy2,1

X9600,2 SEARCHES FOR TW3J ADJACENT TIMES HAVING THE SAME
12 T+8 DIFFERENCES BETWEEN TWO TIMES 8 TIMES LATER.

EN2

2 T
12 T+l
12 T+9
4

ADV

12 T
STTy241
CONV

T6 COMPUTES FIRST DIFFERENCES OF FIRST GOOD BLOCK OF 8 TIMES.

TEMP
TEMP, 2
TEMP
=8

TL1

=1

T2
X8, 4
14

v 4
TL2,4,1

X714 COMPUTES SECOND DIFFERENCES.

Se4
S'lg"
4

RR‘].,IQ
=444, 1
5-8

S-1

4

RR—-1

12 T+8 COMPUTES LT, THE TIME BETWEEN FRAME SAMPLES,

y2 T AND DTS,

DT

=5
DTS

=16
=0700000
DTS8

DT

3 WHICH

THE NUMBER OF SKIPS. DETERMINES DTS MOUL 8

EQUALS DTS8.
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STO DT

STZ NH1T COMPUTES HIGH AND LOW DIFFERENCES AND ADDS THEM.
STZ NLO
LXD X8y 4
LP1 CLaA Se4
sus 0T
STO Ry 4
ARS 4
TMI LP2
T1E LP2
HI cLA NHI
ADD ONEP
STQ NHI
LP2 rx LPly4sl
CLA DTS8 COMPARES FOR NO DROPOUTS.
sus NHI
TZE STRT
T9 STZ 22 T
TIX STT42,1
TRA CONV
STRT CLA DTS8
suB =0500000
TZE sSPCs
CLA DTS8
sus =0300000
TZE SPC3
LXD X8y4
CLA RR s 4
TMI CHECK
TIX #—244,1
TRA [ X ¥4
CHEZK TZE #=2
PXD s
Sus ONE
TNZ #42
ADD X8
PDX 14
TRA GDNM
SPC5 CLM
LXD X844 FINDS GOOU TIMES FROM LLHLLHLH ETC. FOR S AND 3 CASES.
LbQ Ry 4
LGL 1
TIX #=2,4,41
LXD X84
LAS PATS,4
TIX #-1l34,1
TRA GONM
TIX "’3'4'1
TRA GDNM
SPC3 CLM
LXD X844
LDOQ Re4
LGL 1
TIX *‘214p1
LXD X844
LAS PAT 3,4
TIX #-1,4,1
TRA GDNM
TIX #=3,4,1
GONM  STZ GLST SETS UP PATTERN IN PD WITH GOOD TIME FIRST.
SXA GDST, 4 GDST CONTAINS INDEX OF FIRST GOGOD POINT WRT XR2 AS 8.
CLA APD
ADD GDST
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SAD

APD

NEX

NEX1

T11

M1

EN5

T12

SEA

LP5

TP2

TP3

TP8

TP6

TP7

LP6

suB

2

ONE

ENS

ONE

SET

v &

GDI

4 T
or

24 T-1
*+1,4,1
*=444,0
GDI,2
12 T
TAC
X7"0
GDI,2
TAC
TACO
TAC
PL-1,4
TAC

12 T+l
5

*+4

12 T+1

12 T+]
%+1y2,1
LPSy4,1
TAC
PD 4
TAC

12 T+l
5

#+3

12 T+]
TAC
GOI,2
XTs4
TACO

DT

TACO

REPLACES TIMES FROM FIRST GOOD TIME BACKWARDS.

SEARCHES GROUP OF 8 AND REPLACES BAD TIMES WITH 0.

REPLACES NEGATIVE TIMES WITH CORRECT TIME IN GROUPS
OF EIGHT.
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P4

TP5

T16

17

Tl8

T19

PLUG

ENS

WAS

CONV
LpP22

T13

BIG

T15

ouT

X9600
X215
X214

FRA
XR1

CLA
TMI
CLA
ST3
TIX
TRA
TIX
STZ
CLA
STO
CLA
STD
SLA

TPL
CLA
TNZ
STZ
TRA
CLA
Ssp
STO
SX0
TRA
STZ
TXI
TXL
CLA

TNZ
CLA
suB
STO
TRA
LXD
TRA
LXu
CLA
CAS
TRA
TRA
ORA
FAD
STO
TRA
CLA
ARS
ORA
FAD
STO
TIX
LXD
LXD
LXD
TRA
ocT
ocr
slon}
ocT
ocr
ocT
ocrT
BSS

2 T+1
*+3
TACO
22 T+l
#+242,1
CONvV
LP634,41
TEMP
ONE
1C
GD1
EN8

92 T REPLACES —-FOLLOWED BY 4+ TIMES WITH4 ZER3I OTHER MINUS

PLUG
IC
*+3
12 T
EN8-1
2 T

12 T
TEMP,2
42

IC
*+1,2,1
T16,42,

TIMES ARE SET PLUS

TEMP IF TEMP=0 PROCEED. IF NOT SET XR2 A1 FIRST GROUP
OF MINUS TIMES AND RETURN TO STT. (MINUS TIMES ARE NOW PLLS)

WAS
GDI

x8

GD1
SEA
TEMP,2
STT

X960042 SAME DIFFERENCE.
12 T CONVERTS TIMES TO FLOATING POINT.

=01000000000
RIG

BIG

X214

=0

22 ¥

LP

12 T

5
=02210000035000
=0

12 T
LP22,2,1
XR1,41

XR2,2

XR4 44

2¢4
022600000000
215000000000
214000000000
63146

46315

31463

14632

1

DEF INITIONS

94



XR2
XR4

DT
DTs

N41
NLO

PAT3

BSS
BSS
BES
BES
BSS
#SS
BSS
BSS
BSS
ocT
ocr
aCcT
ocr
ocT
ocT
ocy
ocr
ocTY
ocT
acT
ocr
ocT
ocT
ocry
ocT
HTR
B8SS
BES
BES
ocT
BSS
HTR
0cT
ocrT
ocT
BSS
BSS
BSS
8SS
BSS
ocr
END

P o e (D D e

QO NOMMNNMWNR N =W
PENINSOOVNVWO VW
VNSNS WOV WMN

222

10000000
1

14
100000
1000000
7000000
1
1
1
1
1
2

300000
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F. RDB1 SUBROUTINE, Written by F. Narin
1. Description
a. Purpose: To bring into core storage raw data and times
stored on tape Bl by the CUS subroutine.
b. Calling Sequence: CALL RDB1 (NCH, NRC, NFSCH, NLSCH, STG)
NCH = Number of channels on tape Bl
NRC = Number of records from tape A5 converted, unpacked and
normalized by CUS and written on tape Bl.

NFSCH = Number of the first channel on Bl to be brought into core

storage.

NLSCH = Number of the last channel on Bl to be brought into core
storage.

STG = Core storage location into which the information on Bl is to
be loaded.

c. Length and Langusge: 213g = 139:0; FAP language

d. Details: Assume that the following numbers are on tape
Bl in high density, binary form:

39680.2 900.0 800.0 700.0 600.0 500.0

39680. 4 901.0 801.0 701.0 601.0 501.0

39680.6 902.0 802.0 702.0 602.0 502.0
39680.8 903.0 803.0 703.0 603.0 503.0

Note that NCH = 5 and NRC = 4. If NFSCH = 2 and NLSCH = 4, then the

following will be in core storage after RDBl has been called:

sTa(1) = 39680.2 STG(5) = 39680. 4
sTe(2) = 800.0 sTa(6) = 801.0
sTe(3) = 700.0 sta(7) = 701.0
STe(4) = 600.0 st 8) = 601.0
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STC(9) = 39680.6 sTG(13) = 39680.8
sTG(10) = 802.0 sTe(1k4) = 803.0
sTG(11) = 702.0 sTe(15) = 70%.0
sPG(12) = 602.0 sTa(16) = 603.0

For the normal case, tape Bl as written by CUS has one end-of-record
gap per 200 original records on tape A5. RDBl ignores end-of-record
gaps. Note that it is required that

1l

A

NCH = 47
1 = NFSCH £ NLSCH
NFSCH = NLSCH £ NCH
Figures 8 and 9 ere block diagrams of RDB1.
e. Data Code Usage: RDBl is a companion subroutine to CUS
and is used to get information from the intermediate tape Bl, written
by CUS, into the core for further processing.

2. Source Deck (FAP) Listing
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86

ENTER

REWIND Bl
B1-HIGH DENSITY
STORE X's

CLEAR CHANNEL B
INDICATORS
X1-1

BLOCK DIAGRAM OF RDB1 SUBROUTINE, ENTRY AND EXIT LOGIC

X0

NCH-NLSCH
wo_ | = skeea NFSCHT?
NLSCH >NCH? ~  ESKm NFSCH<L ?
YES
s
EXIT AGATN
RESTORE X's
WAIT FOR CHANNELS TCRKD = RCHIB-L
TO LEAVE OPERATION et
REVIND Bl -
TURN OFF END OF FILE,
REDUNDANCY A
INDICATORS
oD iy CALL PRINT, 4
ey YES RESTORE X4
CHANNEL B RCHKB=07 YES
EXIT
0
BT

Figure 8

NO

NFSCH-1
<“5KPld
~BSKPQ

NLSCH-NFSCH
+1
~NCHRD4

NRCSNRCA
NRC-NRC2d

&=

NO

STORE ADDRESS
OF STORAGE
WHERE NECESSARY
SEE PART 2 of
BLOCK DIAGRAM




66

BLOCK DIAGRAM OF RDB1 SUBROUTINE

TAPE READING LOGIC NO
READ ™ pP \FJ
NO
RDS Bl READ 1 WORD, SKPB READ 1 WORD SKIP
NCHRDd, STORE PREVIOUS NO SKIP |——>®|STORE PREVIOUS Xl >1? SKP2d
— X} WORD. SKPd WORD,
READ 1st. X2=X2+4 1 WORDS I2=X2+1
WORD FROM NCHRDd —e XI; YES A S
Xh= Xh-1

STORE LAST

DATA POINT.
™ DP2
READ 1 WORD. NO SKIP READ 1 WORD. xy=xh -1
STORE PREVIOUS SKP1d ——=3{ STORE PREVIOUS SKIP
WCRD. WORDS WORD.
X2=X2 +1 YES l'> X2=X2 + 1
NCHRDd = XL

T

1=X1 +1
1< NRC2A ?

Figure 9

DATA POINT.

STORE LAST



COUNT 1000 ___

#CALLING SEQUENCE CALL ROBI{NCH,NRC4NFSCH,NLSCH,S57TG)

#XA=PSHUNG RECORD COUNT

#XB=STURAGE WORD COUNT
#XL=DAJTA WORD _COUNT

ENTRY  RDB1

__RDB1__REWB I T el Ll .
SDHB ]
SXA FXI1T,1
SXA EXIT+1,2

. SXA ... EXIT42,4_ ___ _____ L . il
SXA SXk ol

_____ STZ. __TEMP _____ _ ______._._ . i

ENB TEMP
ClA aci2
STO RCHKSB

. __IRCB x+ ] el Ll .. ...
TEFB 4|

- AXT 1s) o . _

AXT 0,2
CLA® 1,4
TZE SPEC

o ™I SPEC . R oo )
SuB 6CTHT
L SPEC B 3 o
CLA® T,

L SUB*_ b.h
TMI SPEC
SID SKP2 3 .. el
STD ESKP
CLA= 3,4 - . .o P -
SUB GCTuT

_ 1Py _SPEC_
CLA# 3,4
SUB eCTl S o
™I SPEC
STD SKP 1 . L
STD BSKP

. CLA® 4,4

SuB= 3,4

) ADD eCTi ) o . o
STD NCHRD
CLA= 24l ) A
STD NRC

——— . SID ___NRC2_ S -
CLA® 4, h

o TMI . SPEG o o e
TLE SPEC
SuB acTuy o
TPL SPEC

Y O I W ¥ 1. S N
STA STO1
$TA STO2 . o
STA 5103
STA STO4 o
STA ST0O5

— STA S106. I
TCOB 2

__RLAD RIBB i o ) o L
LXD NCHRD 4
RCHB RD . L .
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_________ TRA o SKP B e e
™ LCHB RD
,,,,,, CCLA L TEMP 2 e
STl STO 02
IXI #4+]1,2,1
£ XD NCHRO, 4
_SKPB__NZT.. ... BSK P e eeeeeemmemes
TRA *+2
_________ A CHB. ___ _SKP e el
DP LCHB RD2
CiLA 1EMP
STg2 ST0 2
_____ X mE )2 ) il
TIX DP2 ,l4,1
oo o NZT ESKP
TRA “+2
1 CHB SKP2
TXI *"]1"]
NRC_ _ TXL TMe 1, DU
TCOB *
oo CLA TEMP 2 i
ST03 STO0 ' 2
IRA £XIT
™2 LCHB RD2
_CLA TEMP il
STOu  STO »2
o IX] #+142,1 I o
LXD NCHRD, 4
NZT BSKP
TRA 42
LLHB SKP 1 Ll oo
pDP2 LCHB RD
CLA TEMP2 il
STo  ST1Q v 2
e IXT L #1424 JE——
TIX DPylyl
NZT ESKP _ oL el e
TRA *+2
LCHB SKP2 ~ .
TX1 #+1,1,1
NRC2 _IXL_ . TM2,1,
fces *
CLA TEMP R . [ .
ST36 STO y2
1RA EXIT _ i .
SPLC CaLL PRINT,(C 2
EXIT _AXY Oy
AXT 0,2
. AXT Ot el
TCOA *®
- rcoe ® i
REWD 1
o kA *+ 1 S
TEFB *+ ]
~ TRCA *+ ] R
TRCE ®4+2
o TRA 6yl _ N
6T RCHKB
1A AGAIN
CALL PRINT,0CTu
SXk Axl o o el
TRA 64l
CAGAIN. CLA ROHK B o e
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STO RCHKB
AXT 141 _
AXT 0,2
TRA REAL . . ___
RU 10CT TEMP,0, 1
RD2 16C1 TEMP2,0, 1. . o el .
SkP1 13CTN vy
SKP2 100 TN 4, Ll Ll ..
TeMP  HTR '
JEMP2 HIR _s —
NCHRD HTR ’
B8o>KP HTR 1 S .
ESKP  HTR ’
RCHKB HTR N el
gCcrft ocCry 000001000000
0 TI2 OCT . .__ 000002000000
ycvry OCY 000008000000
JeTu7? OCY 000057000001 _ L
END
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G. LSF SUBROUTINE, Written by M. Blaylock, EGG
1. Description
a. Purpose: To least-square-fit a set of up to 50 data
points to a polynomial of up to the fifth power.
b. Calling Sequence: CALL LSF(N, M, X, Y, B, SIGMA)

N = Number of points to be fitted,= 50

M = Power of fit, = 5

X = Location of first x value

Y = Location of first y value

B = Location of the coefficients B;j in the equation

M
i=0

SIGMA = Standard Deviation of the fit
c. Length and Language: 1013g = 523%315; FORTRAN language.
d. Details: LSF is & short FORTRAN subroutine for doing
a standerd least-square-fit of a set of data points to a set of poly-
nomial coefficients.

2. Source Deck (FORTRAN) Listing
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SURRJUTINL LSF (NyMgX,Y,B,SI1GMAY ...
LIMENSICHN X{HU0),Y(50),VI6),B{6) A6, 7),SUM(1T)

el S = 28+ 1L e
LB = M + 2
LV = N + ) el
LB S0u J = 2,LS

500 sum(J) = v.0 B -

SUM(1) = N

—— b S0l = N

501 VI(J) =

0.0
DO SI0 I = 14N
P = 1.0
Vil = vl + Y(I) - e e oo

V0 505 J = 2,LV
—e = Po= XULYRP Ll
SUM4) = SUMIJ) + P
vIiJ) = ViJ) + Y1) = P P e o -
095 LONTINUE
DO 510 Jd = LBsLS
P o= X{(I) = P
_oASUMLJ) = SUML) + P
510 LONTINUE
be 513 1 Y.LV el P
b8 513 K TaLv
J =K+ 1I-1 . o I
AlK,T) = SUM(J)
233 CONTINUE -
L0 S15% K = T,LV
A(KsLB) = VIK) S el el .
915 CONTINUE
ue S350 L o= V.V . L el e oo
UIVA = A{L,L)
o R0 511 ) = LalB
517 i{LyJ) A(L,J)/DIVA
IA = L !
IF (1A LB) 520,535+535
920 €0 530 = TA,LV
FMULTA A(I,L)
——LE B30 J = kalB
L£0T,d) = AlL4J) — AlL.J) = FMULTA
530 LONTINUE
535 LILV) = Al{LV,LB)
L=V
536 vIFB = 0.V
J =
1

([}

=+

V0 540
B =1 -

I1,LY

LIFB = DIFB + A{IB,J) = B(J)

B{I) = A(l,LB) - DIFB
IF (1 - 1) 550,550,536
550 LEVS

552 CONTINUE

LO 554 1 = 1,1V

DEVS = DEVS + B(I) = V{I)
554 CONTINUE
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RETURN
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H. WRTB6 SUBROUTINE, Written by F. Narin
1. Description

a. Purpose: To write all processed data points and times on
tape B6 for permanent storage. The contents of tape B6 mey be written
on tape A3 for BCD listing with the B6T@WA3 code, or used as the input to
various subcodes.

b. Calling Sequence: CALL WRTB6 (NCHB6, NPTS, TEMP, TITLE,
STG, J, NWDRC)

NCHB6 = An identification number which is the first word in the
channel record on B6; normally this is a serial number for the position
of the record (l channel = 1 record) on the tape.

NPTS = Number of data points in the tape B6 record. The number of
words in the record is equal to 2 times NPTS plus 20, since there are
two words (time word and data word) for each data point, plus twenty
words of identification. NPTS is the second word in the channel record
on B6.

TEMP = Twelve words (72 characters) of BCD informetion occupying
words 3 to 1% on B6. This is normelly the REC card information from the
RDH-D code.

TITLE = Six words (56 characters) of BCD informstion occupying
words 15 to 20 on B6. This is normally the TITLE card information from
the RDH-D code.

STG = Location in the main program for a block of storage in which

the time and date points are stored. For example, the following might
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be stored in the main program:

STG(1) = 39461.2 (First time)

sTG(2) = 860.0 (First date point, first channel)
ST{3) = 951.0 (First data point, second channel)
STG(4) = 600.0 (First data point, third channel)
STG(5) = 39461. 4 (Second time)

ST(6) = 861.0 (Second data point, first channel)
sTe(7) = 952.0 (Second data point, second channel)
STG(8) = 601.0 (Second data point, third channel)

J = Serial number of the data channel in the storage block. For
example, if J = 2 with the above STG block, then B6 will have the number
39461.2, 951.0, 39L461. 4, 952.0 for its twenty-first through twenty-fourth
words.

NWDRC = Number of words in a storage record, that is the number of
channels in the storage block plus 1. For the above example, NWDRC = 4.
c. Length and Language: 1158 = 7710; FAP language.

d. Details: WRTB6 writes one high density binary record
on tape B6 for each channel processed by the RDH-D code, and is called
as a subroutine by that code. In "semi-FORTRAN" notation tape B6 is in
the following order: NCHB6, NPTS, TEMP(12) to TEMP(1), TITIE(6) to
TITIE(1),(TIME(I), DP(I), I = 1, NPTS). Figure 10 is a block diagram
of the WRTB6 code.

e. Data Code Usage: WRTB6 is called once for each channel
processed by RDH-D.

2. Source Deck (FAP) Listing
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Q0T

BLOCK DIAGRAM OF WRTB6 SUBROUTINE

Y

WDSa-»=WDSa —J
WRITE NEXT TIME ON B6

WDba~wWDb6a2 —J
WRITE NEXT DATA POINT
ON B6

ENTRY X

STORE X1,Xk NWDI.C —=NSKIPa WRITE NCHBS,
B6—>-HIGH DENSITY J - TEMPa NPTS, TEMP,
RCHKB—»2 ———=>{ STGa—»WDSa —=>| TITLE,

CLEAR CHANNEL INDICATORS STGa - J—e-WDba TIME (1),
AND DISABLE ALL CHANNELS NPTS - 1—wX1 DP(1) ON B&
NCHB6a-+WDl1a A

NPTSa—» WD2a

TEMPs - 11-—+WD3a
TITLEa — 5—=WDha

RCHKB= RCHKB = 1
BACKSPACE B6

1 RECORD

L

CALL

X1=X1l-1
IS

CALL PRINT,S
RESTORE XL
EXIT

Figure 10

REDUNDANCY CHECK

NO

WRITE END
OF RECORD
ON B6

y

ON B CHAMNEL ?

L JREsrore x1




#CALLING SEQUENCE CALLWRTBO6(NCHBONPTS,TEMP,TITLE,STG,J,NWDRC)

ENTRY ___WRIB6

WRTBS6 SXA EXIT+3,1
,,,,, o SXA L USXMelM s
SOHB 6
C1A GC12
STO RCHKB
_ STZ . TEMP il
ENB TEMP
,,,,,,, . TRCA _ w4 el
TEFB s+
CiA lal
STA WD1
___________ CLA ____ 2.4 _______ . - .. o
STA WD2
,,,,,, CLA_ . 3,4% .. il
sus ocTi3
SIA KUS
CLA b4
- _ Sus CCTSA - .l el
STA WDy
X S12Z NSKIP L
CLA# Tyl
——— ARS . 13
STA NSKIP
CLA® [ YL} R,
ARS 18
STA TEMP , R
CLA 5,4
e oo SIA W03 .
sus TEMP
STA WD6 N el
CLA* 244
SuB scvvy L R
PDX ol
WIBB Ie]
RCHB WD 1
. LCHB WD5 i
LCHE wWho
Y CLA w05
ADD NSKIP
e o SIC MDY e —_—
LCHB WD5
_____________ CLA  WDO e iiillllo.
ADD NSKIP
o _.o_.sTe. ] W6 el il
LCHB WD 6
T1X o Yal,l —
EXIT LCHB ERG
_____________ eoes . o« el . e
TEFB *+1
U o JAXT o Qe ; R
TRCB ®4+2
e ___TRA Byl
CLA RCHKB
- _ _TZE CALL el
SuUB oCTI1
STY RCHKB
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TRA X
CALL CALL PRINT,3CTS
SXu AXT o 4

~-IrA Bel .
ERG TI0RTN "O
Wbl 1ace 2e ]
WL2 [4ace 1y
Wb 3 Iace e 12
WU 10CT 116
wWwio . I08CY.. . e
W6 racr 1l
aCcTl1 oCT [STOVIVIOR RORVIVIVIVIY)
ggeTr2 ocT 00000200000Y
gcrs  ocrt 0000050000V
4dCisa ocr 0000V00VVOLS
—— . QOC1FA 0CT - 000000000013 e e

TEMP HTR v
NSKIP HTR ’
RCHKB HTR '

ENU
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I. RDB6 SUBROUTINE, Written by F. Narin
1. Description
a. Purpose: To bring into core storage information written
on tape B6 by the WRTB6 subroutine.
b. Calling Sequence: CALL RDB6 (NCHB6, NPTS, TMIN, TMAX,
TSTG, YSTG, TEMP, TITLE, IN)

NCHB6 = An identification number which is the first word in the
channel record on B6. RDB6 will search for the channel with this number
assuming that the channel numbering is serial, and increasing in increments
of one; i.e., the first channel must be numbered 1 and the eighth channel
8, etc. Note that 1 channel of data = 1 record on tape Bb.

NPTS = Number of data points in the tape B6 record. The number of
words in the record is equal to 2 times NPTS plus 20, since there are
two words (time word and data word) for each data point, plus twenty
words of identification. NPTS is the second word in the channel record
on B6. NPTS is an output number from RDB6.

T™IN = Minimum time for transmitted date points in the given tape
B6 record. All time and data point pairs for which time is less than
TMIN will not be brought into the core.

TMAX = Maximum time for transmitted data points in the given tape
B6 record. All time and dats point pairs for which time is greater than
TMAX will not be brought into the core.

TSTG = Origin of FORTRAN dimensioned storage block into which the

times from B6 are stored in the expected manner; i.e., the first time
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greater than or equel to TMIN goes into TSTG(1).

YSTG = Origin of data point storage block corresponding to TSTG.

TEMP = Twelve words (72 characters) of BCD informstion occupying
words 3 to 14 on B6. This is normally the REC card information from
the RDH-D code. RDB6 stores these words in the reverse of their normal
FORTRAN dimensioned order, i.e., TEMP (1) from WRTB6 is stored in
TEMP(12) by RDB6, ete.

TITLE = Six words (36 characters) of BCD information occupying
words 15 to 20 on B6. This is normally the TITLE card information from
the RDH-D code. The storage word order for TITLE is similer to that for
TEMP; i.e., the reverse of the normal FORTRAN storage.

IN = Storage block increment. If IN = 1 the second time and data
points are stored in TSTG(E), YSTG(Q) respectively, the third in TSTG(}),
YSTG(%), etec. If IN = 2 the second time and date points are stored in
TSTG(3 ), YSTG{3), the third in TSTG(5), YSTG(5), etec.

Figure 11 is a block diagram of RDB6.

c. Tength and Language: 206g = 134;0; FAP langusge.

d. Date Code Usage: RDB6 is used for sesrching and retrieval
of information by the BOT@A3 code, and by all other codes using tape B6
as a data source.

2. Source Deck (FAP) Listing
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BLOCK DIAGRAM (F RDB6 SUBROUTINE

AN

ENTRY
CLEAR B CHANNEL INDICATCRS
DISABLE ALL CHANNEES READ
RCHKB-e2 NO
NCHBS ~=NCHB6d READ 1st. WORD END OF FILE READ 2nd. WORD
NPTSa-e=NPTSa FROM B6 RECORD| TYES B? FROM B6 RECORD
TMIN —TMIN LS
TMAX —TMAX
TSTGa~wYESa — READ THE REST
YSTGa-w-STODTa - OF THE REGORD
TEMPa - 11-w-RDTMPa
TITLEa - 5-=RDTILa —
IN —e= INCSGa
NCHB6 « 1st. READ AND STCRE
WORD <0 7 TEMP AND TITLE
STORE NPTS
NPTS—X]
X,Y
BACKSPACE READ TIME
(NCHB6 - 1st, READ DATA
WORD) POINT
RECORDS ON B6
STORE TIME
| YESa = YESa-INCS
YES RESTORE X's
END OF FILE
INDICATOR
RCHKB READ NEXT TIME
= RCHKB-1 REDUNDANCY STORE PREVIOUS
CHECK ON B2 CO<—nin ronir

STODTa =
STODTa- INCSG

BACKSPACE B6
@ CALL PRINT 1 RECORD

EXIT

Figure 11



«RUB6

*CALLIGGSEQUENCE CALL RUBOH(INCHBOSNPTS, TMIN, TMAX, TSTGsYSTG, TEMP, TITLESIN)

counMT 110
—_ ___ENTRY _wDB6 . _
RDB6 TRCB 4+
TLFB #+ ] oo
STZ TEMP
ENB TEMP ,
STz LSTCH
ISR Y 6 - X S « NV
SXA EXIT,t
SXA EXIT+1,u _
CLA acT2
SIG RCHKB o .
CLA=® 1,4
e _ . ...381D _ NCHBS .
CLA 244
STA NPTS L
CLA= 3l
STQ THIN . _
CLA® L,4
e SIQ . __ TMAX . _ ——
I4 cLA 5,4
S1A YES
CLA 64
STA STooT .
CLA 7ol
SuB oCcTIis o
S1A RDTMP
CLA 8,4 - :
sud cCT5
STA RDTIL _ R o
CLA® Dyl
o ARS . _. .18 _ e e
STA InCSL
RLAD  RITICL 6 R R e
RCHB RD1
TEFB DNFND R . .
LCHB RD2
S < o DNEND.. _
CLA TEMP
sub NCHBO _ N - L R
T7E GO
LCHB RDN
TCcoe *
. JTFEB__ ONFND o
TM] READ
) ALD ocT2. ] .
PDX y )
X READ 1,41 B il R
RSRB [
_— o 1cos_ . =
TRA L
oJ LCHB RDTMP . [
CLA TEMP+1
NPTS SiD ' R
PDX s 1
X ___ _LCHB __ RD}
Y LCHB RDO2
R CLA TE M
CAS TMIN
oo oo TRA L MAYBE ..
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TRA NG
_MAYBE _CAS . IMAX il e iml__
TRA NG
IRA YES
YES STO ’
_________ LA LYES et e e
sys INCSG
J Sto____ . YES & o e i - e e -
TNX LAST, 1,1
1 CHRB RD1
CLA TEMP+1
_.5J0o0T._Ss310a._ * _ . - il el
CLA STOOT
_________ SuB . ____INCSG . e eee [ - _ U,
STG STODT
IRA Y
NG TNX EXITy1,1
AAAAA TRA X .
LAST TCA8 *
________ CLA __ _STODT. e e el e el eeeo ol .
STA *+2
CLA TEMP+1
STO )
EXIT _ AXT » L L
AXT ' 4
_________ IC0B  __ = - R . [ I
TEFB =+
IRCE 42
TRA 10,4
NZT RCHKB i _
TRA ouT
_CLA RCHKB L e i .
SUB oCcTl
BSREB 6
TCOB ®
o TRA 4 N R
guT CALL PRINT,OCTI1O
o TRA exirv o . . . S } N
DNFND 10T
NOP
NZT LSTCH
TRA BACK _ R
RLWB 6
_ CALL PRINT,OCYI1_  _____ _____ R
IRA EXIT
BACK CLA gcTi
ST0 LSTCH
__________ B SEB O i
BSRB 6
__________ Tcys ® s
TEFB €+ 1
TRCH ®+]
TRA READ
JRDY L HOCT L TEMPa s ) .
RD2 IoC1 TEMP+1,,1
JRDN T0CON L TEMPa s ) .
RDTMP 10CP 1012
RUTIL _IGCT 226
RDBCO 10CT 1918
LGS G HT R
TMIN HIR '
__FTMAX HIR_ . 2
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. NCHBG6_HIR_____._

RCHKB HTR

LSTCH_HTR ______

TEMP
LTy OCT

BSS

:
*
*

2

000001000000

glTt2 oOCY
S ¢ T K¢ 1o
GCT10 O6CT
- oC11) acr

000002000000

000000000005 _ . _ ...

000010000000
000011000000

@CcT13 ocT 000000000013 - o
END
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J. P@SB6 SUBROUTINE, Written by F. Narin
1. Description

a. Purpose: To position tape B6 for adding channels to a
tape B6 with some channels already on it.

b. Calling Sequence: CALL PESB6 (NCHB6)

c. Length and Language: U3g = 35;0; FAP langusge

d. Details: PASB6 advences tape B6 to the first end-of-
file, then backspaces over the end-of-file mark and positions itself
after the last record. The number of the last channel or tape B6 is put
in NCHB6 in the main code.

e. Data Code Usage: P@SB6 is called at the beginning of an
RDH-D computer run if the quantity IADVB6 (an input number) is not zero.

2. Source Deck (FAP) Listing
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counTr 30

#*CALLIIGSEQUENCE CALLPASBO(NCHBO)
ENTRY pPysse _
PuSB6 TRCB #+ )
SXA SXY4 .k _
TEFL *#+ 1
_SiZ TEMP . S .
ENB TEMpP
LA GCT2
STO RCHKB
AGAIN REWB [
SDHB [}
RTBL 6 _ _ ol B .
TCoB #*
e e IEFB ®+2
TRA #-3
B BSFR _ 4 B . S _
BSRB 6
TCQB * .. L Ll .- N
RT3H 6
—e S RCHB . WD
TCOB ®
TEFB a4 B B . _ _
TRCB #+4
cLA TeMP -
STO= 1.4
. .~ IRA 2l L
LET RCHKB
TRA AGAIN B . oo o ~
CALL PRINT,OCT6
SXu AXT e L R Ll .
TRA 2,4
— _WDJI_._ IQCD_ . _T1EMP.,,l _ -
RLIHKB HTR
TEMP HIR . Ll -
gCer2  oCTy 00002000000
yet1é6 0CT 000006000000 _ _ il
END
» 1 IST




K. LSTB6 SUBROUTINE, Written by F. Narin
l. Description

a. Purpose: To write a list on tape A3 of the channel
identification information for all of the channels on tape B6.

b. Calling Sequence: CALL LSTB6

c. Length and Language: Ths = 60,0; FAP language

d. Details: LSTB6 with its subroutine LIST simply writes on
tape A3 the first 20 words from each word on tape B6. TFigure 12 is a
block diagram of the LSTB6 code.

e. Data Code Usage: At the end of any computer run, LSTB6
is called automatically by RDH-D.

2. Source Deck (FAP) Listing
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oct

ENTER

REWIND B6

B6—-HIGH DENSITY

STORE XU

DISABLE ALL CHANNELS
RCHKB —=2

CLEAR CHANNEL INDICATORS

BLOCK DIAGRAM OF LSTB6 SUBROUTINE

START ¢

EAD 1 RECORD
FROM B6

STORE FIRST 20
WORDS

n A

ENMD QOF FILE \NQO
ON B?

REDUNDANCY \ NO
CHECK ON B?

IES

RESTORE XL RCHKB=RCHKB - 1
EXIT

YES
CALL PRINT, 7 RCHKB= 0?

NO

BACKSPACE 1 RECORD

Figure 12

ON B6

RCHKB-=2
CALL LIST




* LABEL -
* AP
=i ST8Bo . —
CUOUNT 30
ENTRY LSTB6 _ el ..
LSTB6 REWD 6
_ SDHB >
SXA EXIT+1,4
— ... STZ. RCHKB _ —_—
ENB RCHKB
CLA acr2 il
ST0 RCHKB
TREB 4+ . _ e
TEFH 4 )
. START RIBB _ 6 e I -
RCHB R
TCJB L il
TEFB EXIT
TRCY CHECK il eaalll
CLA 0CT2
STG RCHKB e e
CALL LISTyTEMPyTEMP+1 ,TEMP+13,TEMP+I9
TRA START . e -
CHECK CLA RCHKB
suB OC T Y
TZE +h
— . BSRGS _ 6. ..
STO RCHKB
TRA START S e
CALL PRINT,QCY/7
TRA START e
EXIT TRCB 4+ 1
AXT Ol
TRA Tel
_ RO _10CD TEMP,,20 _ .
TeMP  BSS 20
~ RCHKB HTR 255
acr2 OoCT V00002000000
JCcT1 OCT 000001000000
gcT? OCT 000007000000
END
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L. LIST SUBROUTINE, Written by F. Narin
l. Description
a. Purpose: To write on tape A3 the identifying information
from tape B6.
b. Calling Sequence: CALL LIST (NCHB6, NPTS, TEMP, TITLE)

NCHB6 = An identifying number which is the first word in the
channel record on B6.

NPTS = Number of data points on the B6 record. This is the second
word on the channel record on B6.

TEMP = Twelve words (72 characters) of BCD information occupying
words 3 to 14 on B6. This is normally the REC card information from the
RDH-D code.

TITLE = Six words (36 characters) of BCD information occupying words
15 to 20 on B6. This is normally the TITLE card information from the
RDH-~D code.

c. Length and Language: 62g = 5010, FORTRAN language
d. Details: This subroutine is called by the LSTB6 subroutine,
and merely formats the information found by LSTB6.

2. Source Deck (FORTRAN) Listing

SUBRUUTINELISTINCAHBO 4 NPTIS,TEMP,TITLE) _ .

CIMENSIONTEMP(12),TITLE(6)

L FORMAT(2]15,9A652A6)
WRITEJUTPUTTAPE D+ 1 o NCHBONPTS,TEMP,TITLE

RETURN _ o ...

£ ND
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M. PRINT SUBROUTINE, Written by F. Narin
L. Description
a. Purpose: To print and write on tape A3 information that
redundancy checks or other difficulties were incurred by various
subroutines.
b. Calling Sequence: CALL PRINT{N)
N = A number generated by the subcode telling PRINT which statement to
print and write on tape A3.
c. Length and Language: 373 = 25110; FORTRAN language.
d. Details: When called, PRINT prints and writes on tape A3
the appropriate information.
e. Data Code Usage: PRINT may be called by the subroutines
CUS, LSTB6, PPSB6, RDBl, RDB6 or WRTBG.

2. Source Deck (FORTRAN) Listing
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_______ SUBRAUIINERRINTANY Ll . ..
1 FORMAT(55HOINCORRECY CALL. SEQ. INFO. IN CALL CUS (DELLTED) )
— 2 FORMAT(SSHO CALL. SEQUENCE INFOA, INCORRECT. CALIRNBY DELETFD )
3 FORMAT(55HOREDUNDENCY CHECK 3 TIMES IN CUS. CALL CUS DELETED )
______ 4 _FORMAT(SS5HOREDUNDENCY. CHECK 3_TIMES.  IN READING Bl.CALLLDBIDELETED) ___
5 FORMAT{S55HOREDUND. CHECK 3 TIMES IN WRIT.B6. CALLWRTBO6 DELETED )
I 6_FORMAT(S55HOREDUND.CHECK 3. TIMES IN_ AOVANCING. B6.CALLPOSBG _DELETED) ___.
65 FORMAT{55H0 B6 HAS BEEN REWOUND AND UNLOADED. PUT ON NEW BO6 )

T FORMAT(QOHORFDUNG CK. 4 TIMES IN 1STH&. 1 CHANNFI TITIE OMITIED )
8 FORMAT({S55HOREDUND. CHECK 3 TIMES IN READING B6.CALL RDB6 DELETED )
P Q EORMAT(S55HORDB6_AT END. GE FILE IN _SEARCHING._ CALL RDB6G_DELETED ___) ___
50 FORMAT({1HO)
- oo LBTAL101,102,4.103, 104,105, 1064107,.108, 102} 4N_
101 WRITEGUTPUTTAPE?,1
PRINTI
6070200
_ 102 WRITEQUTPUTTAPEQ,2
PRINTZ2

1035 WRITEGUTPUTTAPE?S
_PRINTS
L0T06200
.. 104 WRITEOUTPUTTAPEQ.H___ __________ _
PRINTY
______ LOT020Q .. ____ . -
105 WRITFOUTPUTTAPE?,S
PRINIS
GaT0200
106 WRITEGUTPUTTAPED 6
WRITEOUTPUTTAPE?, 65
_ PRINTO
PRINTS65
GGT0200
107 WRITEJUTPUTTAPED, T
PRINT?__
6yTa200
108 WRITEQUTPUTTAPE?,8 ___
PRINTY
LOTA200
109 WRITEOUTPUTTAPEY, 9

200 PRINTHO
PRINT50
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N. LBLFGD SUBROUTINE, Written by K. Crandall
1. Description
a. Purpose: To label the grid drawn by the select grid
subroutine SELGRD. For linear grids the labeling is fixed point, that
is, all numbers are truncated to, and expressed as, integers.

b. Calling Sequence: CALL LBLFGD(I, J, XYBND)

I Integer specifying option for labeling X boundary.

J = Integer specifying option for labeling Y boundary.

XYBND = Origin of array for which, in FORTRAN storage:

XYEND(1)
XYBND(2)
XYBND(3) = y-velue at lower boundary( Ypin)
XYBND( 4) = y-value at upper boundary(Ymax)

x-value at left boundary (Xmin)

x-value at right boundary(Xmax)

I or J may have the following values:

Linear Intervals Cycle logarithmic intervals
1 =1 interval 11 = 1 cycle
2=2 12 =2
3=3 13 =73
b= 1k =10
5=5 15=5
6 = 10 16 = 6
7T=15
8 =20
9 =25

10 = 50

Note that for logarithmic labeling Yp,;, must be the exponent corresponding
to Ypine For example: if PTLGMX = 3.0 and NYLB = 12, then the ordinate

of the plot will be labeled:
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c. Length and Language: 616g = 398:,; FAP language.
d. Details: On calling this subroutine, the appropriate
information is written on tape B5.
e. Data Code Usage: LBLFGD is used by RDH-D for labeling
the plots of data and calibration points.

2. Source Deck (FAP) Listing
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*LBLFGU FIX POINT LABEL GRID ROUTINE FOR 7090
____________ COUNT. - 300, oo o . e .
*FIX PT LABELING VERSIGN GF LBLGRD,NOGW LBLFGD
ENTRY 18LEGD
LBLFGD SXA LBOUT, 4
_____________ SXA . L UBOUT#I02 .
SXD LB21,1

STA LBO2
_____ SCLA ONE L L oo
STG FLAG
________ CLA 1,4 __ e . e
STA LBOS
01 CiA =
STG MIN

STO MAX
_ _ _LBQ3 XD =,1_ . . ___ ____ e e e
TXH LB20,1,416
IXH 103G.1,10
TXL #+42,1,9
LXD_ =—=1,1__ . T
TXL LB20,1,0
______________ CLA N+Q9 0. _______ _ _ [ e e
STa apP
ACIL 0211
FAD 0211

STQ DELTA
LXD ZERQ,2
. JWXD ePyl. L L e il
TX1 ""I’IQ‘
CLA MIN_ . il __.
LBO7 STO =42
ISX FIXal
NGP

FAD DELTA_
TXI #+142,~1
TIX LBO7,10,1
TCOoB .
(s8N} (7600002205

STQ COMMON
LXD ZERG, 1
LXD 0P,2

CLA COMMCN
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_______________ O B 3
STO DEL
CLA =8 . R B,
STa CUMMON
CLA TSPZ
STG TSP
_________ .- TRA LB1Y._ _ . el - - et e i e e
Lus10 CLA DEL
______ N ALS 18 o - - . - . ceeoo -
STO DEL
SIZ LCOMMON
CLA TSPW
- STa 15°P1 - il il -
LB11 CLA X0YO
- . STO CJUMMON+I - - el el e oo
TX1 #+] 42,1
AXT Os:4
LBi15 CLA TSP1
- - SIo.__. BUFF, __ ... -l -
TXL LB21+1,4,0
______ . ADD __ DEL I I o . .
STO TSP
CLA COMMON+1
STO BUFF+2,4
__ADb  __ DEL el . . R e o.
STG COMMON+ 1
.CAL
ALS 6
ACL =012
SLW BUFF+1,4
TXI "’]."-‘l_
TXI ""111‘1-3
TIX _LB1542,1
LB16 PXA 'l
PAC L}
LB09 wWTB X
_______________ SXD_ . 10C 4 _
RCHX 10C
LB20 CLA FLAG
TMI LBOUT
SSM
STO FLAG

LB2T TXI LBO1
ADD COMMON
TRA LB15+3
LBOUT _AXT Oyl

128



_____ e LA MIN o e iieaae
UFA 0233
ANA ecryr . .. o o .
LLS 0
ALS 18
STO T™P
LOel. PXQ b ... . ... T,
SSM
1.0Q F9Q0 .. ..
DVP COMMON
SIO COMMON
LXA LGGI,2
. L3G2 LDBQ LOGN+S,2 ... oLl .
MPR COMMON
_____ STO COMMON+6,2 _ el el e
TIX LOG2,2,1
AXT Qa4
CLA FLAG
____________ ML LOGUY B L il
AXT 642
N LGS CLS COMMON+6,2 . e
ALS 13
STY CUOMMON+6,2
TIX LOGS,2,1
. . _.__._. CLA_XPIP i oo
STG PIP
___________ TRA LJGS-3 - I .
LAGH CLA YPIP
S1Q pPIP
CLA INCY
STO INC - R e e el
CLA XQoY0
. Tcas * R . e o e .
LOGS STO LOMMON+6
LXA_136G1,2
LOG6 CLA COMMO+6
ORA PMARK Ll
ADD COMMON+6,2
STO BUFF 4 . . .
ANA MASK
IXH L0G7,2:Y4
ADD PIP
o ORA NO+5,2 ____ .. . _ _ _ _ ... .
STQ BUFF+1,4
TX1 '+l,l&,-2 B o _
LAG6]1 TIX LAGH42, 1
CLA COMMON+6
ADD COMMON
____________ o TIX o LOGS, s L ...
TRA LB16
_______ LOGT __ADD. ____INC__ . . i
ORA NJ
STGO BUFF+ 1,4
ADD INCH
... ANA_ . MASK .
STO BUFF+2,4
. ..___.__ _ADD__ __INC2 il el ol
STO BUFF+3,u4
CLA IMP
Ssp
________________ CAS _____YEN__ ... [
NOP
ADD 066
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STO BUFF+4,4
e oo e oo CLA__ ___ ™P _ . .. - e et et e e eeeeees
ADD D1
SIo IMP
TPL %+3
_________________ CAL . ___PYO .
TRA *+2
_________________ CAL P20 L L L i .. [
ORS BUFF+4,4
IX] 10GAY 4,5
FIX SXA FIX3,2
___________ _..CLA D S
UFA 0233
e e ANA __ ___ =QT7I1TT777T__ . - - [
LRS 35
S1Z FI1X9
AXT 592
- _EIX2 _exbo_____ Q0. .- e e i D,
Dve FIX92+5,2
_________ XCA _______ e e e e
ACL FIX9
ALS [o)
SLK FIX9
________________ TIx FIX232, ) ..
LDQ FIX9
____________ CLA. ___ _=037606Q06060 __ Ll il
AXT 4,2
Lg *+2
TXI ‘*3,21]
______ . RQL 6 e
TIX '-3,2,'
~ _ LGL 6 ol il
TIX #—1,42,1
FIX3S AXT Us2
TRA 2sh
L. FIXy P2E____ _ . - e . S
FIX92 DL 10000635, 10V0835,1000635,1UB35,1B35
________ TEN Plt Uy, 10 . o
06 BCT 66UV0V00U
NJ OCT _10000,20000,40000,60000,100000
LOGN  DEC Uye30103000BU,.60205999BU,.77815125B0,.,9703089998B0
_ ONE PZE 1 I
FLAG PZc
. MIN_ PIE. . L
N BEC 25B17,20B17,15B17,10B17,581/7,4B17,3817,2B17,1817
ap PLE
0211 0OCT 211000000000
e QAR PZE il
MA X PlE
__________ OELTA PZE
ZERY Plt
D900  DEC v00.
0233 0CY 233000000000
_________ Del P LE L e lll__.
TSPW 0OC1 200120601614
________¥sPZ aci_. 200V¥360157> . . .. . .. ... Lo
TSPl PIL
XJYOQ OCT 000173201604
Si1PY  OCT 120000
__________ F90u_ P2 0449900 Ll il il
aLflir oCT (f
... XPIP__PUE N6 ___ __. il L . ,
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.......... YP IR MR O3 e 8 L oo
INCY MZE Oy040

______ B 1 - T
INC1 PZE 04,8
INC2 OCT 20000057770
P40 MZE O

__________ P20 PIM e
D} PZE 0491

__________ PIP __PLE. .. . . ______
PMARK GCT 200000
MASK OCT =377777QOTT71Y
TMP BSS 2

_________ NUM ___BSS 26 ... mm me e et o e
COMMON BSS 8
e oeoloo 10C ___I0CD ___BUEF __ . L e elo__
BUFF BSS 80
X TAPENG BS
END
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0. LBIGRD SUBROUTINE, Written by K. Crandall
l. Description
a. Purpose: To label the grid drawn by the select grid
subroutine SELGRD. For linear grids the labeling is floating point.

b. Calling Sequence: CALL LBLGRIXI, J, XYBND)

H
]

Integer specifying option for labeling X boundary.

ey
1

Integer specifying option for labeling Y boundary.

XYBND = Origin of array for which, in FORTRAN storage,

XYBND(1) = x-value at left boundary (Xmin)
XYBND(2) = x-value at right boundery(Xmax)
XYBND(3) = y-value at lower boundary(Y¥pmin)
XYBND( %) = y-value at upper boundary(Yp.y)

I or J may have the following values:

Linear Interval Cycle logarithmic interwvals
1l =1 interval 11 = 1 cycle
2=2 12 = 2
3=3 13=3
=4 1h = 4
>=5 15=5
6 =10 16 = 6
7T =15
8 = 20
9 =25

10 = 50

Note that for logarithmic labeling Y.;, must be the exponent correspond-
ing to Y4, For example, if PTIGMX = 3.0 and NYLB = 12, then the

ordinate of the plot will be labeled:
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¢. Length and Lenguage: 767s = 50310; FAP language.

d. Details: On calling this subroutine, the appropriate
information is written on tape BS.

e. Data Code Usage: LBLGRD is used by the CAN-D code for
labeling its plots of calibration points.

2. Source Deck (FAP) Listing
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LALABL

—eee

00000
00001
00002
00003
cooou
00005
00006
gocor
00010
goatl
00012
00013
0001y
00015
00016
coo1l7
00020
00021
00022
00023
00024
00025
€0c26
00027
00030
00031
0032
0033
00034
C0035
€0036
00037
ogoouo
Coou1
00042
0o0u3
000uL
CCOou5S
VDY)
00047
00050
00051
00052
0053
c0o054
00055
00056
00057
C0060
C0061
00062
00063
C0064
00065
00066

GRIC ROUTINE FOR 7090

LABEL

00000
-063% 00 % 00043
-0634 00 2 0004y
-0634 00 1 00176
0500 00 &% 00003
0621 00 O 00013
0402 00 0 00525
0621 0C 0 00015
0500 00 0 00525
060% 00 0 00526
0500 00 4 00001
0621 00 0 00017
0500 00 ©0 00013
060Y 00 O 00527
0500 00 0 00015
0601 00 O 005uk
-0534 00 t 00017
3 00020 1 00161
3 C0012 1 002048
-3 Cco011 1 00024
-053% 00 1 00022
-3 00000 1 001561
05060 00 1 00541
0601 G0 0 00541
0361 00 0 005%2
0300 00 0 00542
06C2 CO O 00543
0500 00 O CO5Suy
0362 00 0 GO0527
02481 00 O 00543
-0600 00 O 0054S
0500 00 0 00527
0602 00 0 00546
0500 00 0 005k
0760 00 0 00003
0340 00 0 00546
1 00000 O 000&6
1 000CO O 00046
0500 00 0 005ké
0601 00 0 00050
0074 00 4 00362
0761 GO 0 00000
-0534 00 2 0CSHT
-053% 00 1 00541
1 00001 1 00O0SA
0500 00 O 00527
0601 00 0 00057
0074 00 & 00322
0761 00 0 OCOCO
0601 00 2 00604
0500 00 0 00057
0300 00 0O 00545
1 77777 2 00064
2 00001 1 00055
0061 00 O 00065

+077600002205

LBLGRC

L8o1l
LBO2

LBO3

LB804

LB0S

LBO6

L807

ENTRY LBLGRD

SXD
SXC
SX0
CLA
STA
sus
STA
CLA
STC
CLA
STA
CLA
ST0
CLA
STO
LXC
TXH
TXH
TXL
LXC
XL
CLA
sTC
ACL
FAD
SLu
CLA
FSG
Fce
STQ
cLA
Slw
CLA
ssp
CAS
xI
I

ocr

LBOu, 4
LBOu+1,2
LB21,1
3.4

LBO1I

ONE

LB802

ONE

FLAG

1ol

L803

-

MIN

.

MAX

s,
LB20, 1,16
LOG. 1+ 10
2424,1,9
.-"‘
LB20,1,0
N4+9,1

oP

ozn
0211

FopP

MAX

MIN

FoP
CELTA
MIN
ABMIN
MAX

ABMIN
LBOS
L8805
ABMIN
1806
FPT, 4

ZFRO, 2
OP,1
se1,1,1
MIN
*e2
FIXyk

NUM, 2
=2
DELTA
e4142,-1
LBOT,1,)

.

717600002205
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LALABL

00067
cco70
00071
00072
00073
0007y
00075
c0076
Qo077
60100
co101
cotg2
c0103
00104
00105
00106
00107
co110
coln
00112
00113
Colly
€0115
00116
00117
00120
00121
00122
00123
co124
00125
€0126
00127
€0130
00131
00132
00133
C013y
00135
001346
00137
00140
00141
001tu2
(R L]
0014y
00145
00146
o147
00150
00151
00152
00153
00154
00155
00156
00157
00160

0500
0241
-0600
~0534
~0534
0500
0760
~03C0
~0773
0760
060C
0621
0560
0162
0502
0601
0500
601
0500
0020
0500
0767
0601
0500
0601
05C0
0601
0601
0500
06C1
0601
0500
0361
0602
-0500
0361
0602
-077h
0500
0400
0601
0601
0500
0400
0601
0601
-0500
0767
0361
0602
177
177
2 00
075%
0737
0766
~-0634
-0540

LABEL

00
00
00
00
00
00
00
00
00
00
0C
(]o]
00
00
co
0c
00
00
0o
00
00
0o
co
00
00
ce
co
00
00
co
co
00
oe
00
00
00
00
00
00
00
00
00
00
00
00
00
00
oc
00
00
777
775
001
00
co
00
00
00

QFOFENF R TOO=wTFOoODOFOOOFOOOOODOO0OOOODOOOO0O0O0OCDLOOOCODODOOOO0OOON~~O0O

GRIC ROUTINE FOR 7090

00550
00543
00636
0o5u7
00s54 1
006136
00003
00551
00010
00010
00552
00552
00526
00113
00552
00552
00556
€0557
00554
00121
00552
00022
00552
00555
00557
00553
00560
00650
00561
00637
00653
00604
00646
00651
00603
00562
00652
00004
00557
00552
00557
00650
00637
00552
00637
00652
00605
00006
00563
00651
00152
00153
00135
00000
00000
02225
00647
00647

LB1C

L8l

L815

LB16
L809

CLA
FCP
sTQ
LXD
LXD
CLA
sse
UFA
RCL
RND
STZ
STA
LOQ
TGP
CLS
STC
CLA
ST0
CLA
TRA
cLa
ALS
STO
CLA
ST0
CLA
STO
STo
CLA
STO
STO
CLA
ACL
SLW

ACL
SLUW
AxXC
CLA
ADD
STO
STO
CLA
ACD
STC
STO
CAL
ALS
ACL
SLW

XI
TIX
PXA
PAC
WT8
SXC
RCHX

coco
FOP

COMM
ZERG
OPs2
ComMM

0233
8

DEL
DEL
FLAG
Lelo
DEL
DEL
TSP2
TSPl
TSPY
Le1l
DEL
18
DEL
TSPW
TS5P1
TSPX
TSP

X0Y0
COMM

ON
'I

ON

BUFF

ON+1
BUFF+3
NUM

B8
BUFF+1
TMP+])
STP1
BUFF+2
LT}

TSPl

DEL

TSP}
BUFF, 4
COMMON+1
DEL
COMMON+1
BUFF+2, 4
NUM+ 1,1
6

sTP
BUFFe¢1,4
24 1,1,-1
e+ ), 44~-3
LB15,2,1
4

'l‘

X

I10C, 4
10C

135

8/01761



LALABL LABEL GRIC RQUTINE FOR 7090 £/01761

00161 0500 00 0 00526 LB20 CLA FLAG
Col62 -0120 00 O 00177 TMI LBOUT
00163 -0760 00 0 00003 SSM

00164 0601 00 O 00526 STO FLAG
00165 -0534% 00 & 00043 LXD LBOU, 4
00166 0500 00 4 00003 CLA 3,4
00167 0Qu02 00 O 00525 SuUd ONE
00170 002 00 O 00525 SUB ONE
00171 0621 00 O 000t3 STA LEO)
00172 0402 00 0 00525 SU3 ONE
00173 0621 00 0 00015 STA LBO2
00174 0500 CO 4 00002 CLA 2,4
00175 0621 CC 0 00017 STA LEO3
00176 1 00000 O 00013 L8821 TXI LBOI
00177 -0534 00 & 00043 LBOUT LXD LBOU,4
00200 -0534 00 2 0O0OuY LXD LBO4+1,2
00201 -053% 00 1 00176 LXC LB821,1
00202 0140 00 O 00203 TOV #+1
00203 0020 00 4 00004 TRA 4,4
C0204 -0754% 00 1 00000 LOG PXD 041
00205 0402 00 O OONMLO Sug TEN
00206 -0734 00 1 00000 POX 041
00207 Q601 CO 0 00636 STO CCMMON
00210 0500 00 0 00527 cLa MIN
00211 -0300 00 O 00551 UFA 0233
00212 -0320 00 0 00565 ANA ocrt
00213 0763 00 0 00000 LLS 0
00214 0767 00 O 00022 ALS 13
00215 0601 00 0 00602 STO T™P
00216 -0754 CO O 000CS LOG1 PXD 5

00217 -0760 00 0 00003 SSM

00220 0560 00 0 00564 LCC F900
00221 0221 00 O 00636 DVP COMMON
00222 -0600 CO O 00636 STQ COMMON
00223 0534 00 2 00216 LXA LOGI,2
00224 0560 00 2 00525 LOG2 LCQ LOGN+5,2
00225 -0200 00 0 00636 MPR COMMON
00226 0601 CO 2 006u4Y STO COMMON®6,2
00227 2 00001 2 00224 TIX LOG2y2,1
00230 0774 00 4 00000 AXT Osu
00231 0500 00 O 00526 CLA FLAG
00232 -0120 00 0 00243 T¥MI LOGH
00233 0774 00 2 00006 AXT 6,2
00234 0502 00 2 006LY LOG3 CLS COMMON+6,2
00235 0767 00 O 00022 ALS 18

C0236 0601 00 2 0064UL STO CCMMON+6,2
00237 2 00001 2 0023y TIX LOG342s1
00240 0500 00 0 00566 CLA XPIP
00241 04601 CO O 00577 STC PIP
00242 0020 00 O 00246 TRA LOG5-3
00243 0500 00 0O 00567 LOG4 CLA YPIP
00244 0601 00 0 00577 STO PIP
00245 0500 CO 0 00570 CLA INCY
00246 0601 00 O 00571 STO INC
00247 0500 00 O 00561 CLA X0vo
00250 0061 00 0 00250 1COE »
€0251 0601 00 0O OO6uY LOGS STO COMMON+6
00252 0534 00 2 00216 LXA LOGI,2
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LALABL

00253
00254
0255
00256
00257
00260
00261
00262
00263
00264
00265
00266
00267
00270
0027
Qo272
00273
00274
00275
00276
00277
00300
00301
00302
c0303
00304
00305
C0306
00307
00310
co3n
€0312
00313
0031y
00315
00316
00317
00320
co321
00322
00323
00324
00325
00326
00327
C0330
00331
00332
00333
00334
00335
00336
00337
CO340
00341
00342
00343
CO3uy

0500 09
-0501 00
/0400 0C
0601 00
-0320 00
3 00004
0400 00
-0501 00
0601 00
1 77776
2 00001
0500 00
0400 00
2 00001
0020 00
0400 00
-0501 00
0601 00
0400 00
-0320 00
0601 00
0400 00
0601 00
0500 00
0760 00
0340 00
0761 00
0400 €O
-0501 00
0601 00
0500 00
04CO 00
0601 00
0120 00
-05C0 00
0020 00
-0500 00
-0602 00
1 77773
-0634 00
-0534 00
0500 00
0760 00
0765 00
0260 00
0600 00
0300 00
-0300 00
0763 00
-0600 00
0500 00
0771 00
0400 00
0765 00
0400 00
-2 00001
0767 00
0601 00

LA3EL

OONOOOCOCOOOOOOOCOOFNNFFOOO0DOO0DFOO0ODOOFOFOoOFOoOOD~0OONFENONOFNODO

GRIC ROUTINE FOR 7090

00644
00600
00644
00650
00601
00272
00577
00517
00651
00265
00253
006uYy
00636
00251
00154
00571
00512
00651
00572
00601
00652
00573
00653
00602
00003
00u40
00000
00L41
00562
00654
00602
00576
00602
00317
00574
00320
00575
00654
00265
00345
00351
00001
00003
00043
00602
00355
00356
00551
00010
00357
00357
00002
00357
00040
00355
00346
00006
00355

LOGS6

L0G6]

LOG7

FIX

FI105

CLA
ORA
ACD
sTO
ANA
TXH
ADD
ORA
STO
TX1
TIX
cLA
ADC
TIX
TRA
ADD
ORA
STO
ACD
ANA
STO
ACD
STO
CLA
Ssp
cas
NGP
ACD
ORA
STO
CLA
ACC
STO
TPL
CAL
TRA
CAL
ORS
TXI
SXO
LX0
cLa
Ssp
LRS
FMp
ST2
FAD
UFA
LLsS
STQ
CLA
ARS
ADD
LRS
ACD
TNX
ALS
STQ

COMMON+6
PMARK
COMMON+6,2
BUFF 4
MASK
LOG792,h
PIP
NO+5,2
BUFF+1,u4
#elyly=-2
L0G6,2, 1
COMMON+6
COMMON
LCGSy 1,1
LB16
INC
NC
BUFF#), 4
INCI
MASK
BUFF#+2,4
INC2
BUFF¢3,4
T™MP

TEN

066

sSTP}

BUFFQ“;"

TMP

D1

TMP

43

PLO

.42

P20

BUFF+4 , 4

LOG61,4,-5
FI109,2
FI11,2
1,4

35
TMP
FI191
F192
0233
8
FI93
FI193
2
FI93
32
FI191
FI10,2,1
6
FI91

37

8701761



LALABL LABEL GRID ROUTINE
00345 1 00000 O 00334 FI09
00346 0560 00 4 00001 FIY0
00347 0162 00 0 00352
00350 0361 00 O 00360
00351 1 00003 0 00353 FIVI
00352 0361 00 0 00361 FI15
00353 -0534% 00 2 00345 FI16
00354 0020 00 & 00002
00355 0 00000 O 000CO FI91
CC356 +166406111564 F192
00357 0 00000 0 00000 F193
00360 O 0004C O 00000 MINUS
00361 0 00020 0 00000 PLUS
C0362 -0634 00 2 00376 FPT
00363 0500 00 4 00001
00364 0765 00 0 00033
00365 0402 00 O 00u35
00366 0765 00 O 00043
00367 0601 00 0 00603
00370 0200 00 0 00521
0037y 0734 CcO 2 00000
00372 0120 00 0 00422
00373 0560 00 4 00001 FPOS
00374 0260 00 2 0051
C0375 0340 00 0 0036
00376 1 00000 O 00O FPO6
00377 1 00000 O 00401
00400 1 C0001 2 00373
CO401 0500 00 2 00511 FPO8
00402 0601 00 0 00602
00403 -0634 00 2 00603 FPO9
00404 0500 CO O 00603
00405 002 00 O 00M37
00406 0601 00 0 00603
00407 0760 CO 0 000C3
CO410 0340 00 O O044O
00411 0761 00 O 00000
00412 ©O¥00 00 O OOuUI
00413 0622 €0 0 0C603
004ty 0500 00 0 00603
00415 -0120 00 0 00417
00416 OO0 00 O OOLY2
00417 O06CY CO O 00603 FP10
00420 -053% 00 2 CO0376
00421 0020 00 4 00002
00422 05C0 00 4 00001 FP2C
Co423 0241 00 2 0OSMNI
00424 -0600 00 0 00636
00425 0500 00 O 00626
C0u26 0340 CO O 00517
C0u27 1 00001 2 0Ou22
00430 0761 00 O 00000
00431 0500 00 0 C0OSN FP25
CO432 0241 0G0 2 00511
00433 -0600 00 O 006C2
0034 0020 00 O 00LO3
00435 +000000000200 0200
COL36 +175631312257 TENTH

FOR 7090

TXI
LOG
TGP
ACL
TXI
ACL
LXC
TRA
PLE
DEC
PLE
PLE
PLE
SXD
CLA
LRS
suB
LRS
ST0
MPY
PAX
TPL
LOQ
FMP
cas
TX1
X1
TXI
cLA
ST0
SXD
cLA
SuB
sTO
sSSP
CAS
NCP
ATD
STD
cLA
THI
ADD
STC
Lxe
TRA
CLA
FCP
STG
cLA
CAS
TX1
NCP
CLA
FOP
STC
TRA
ocT
DEC

FI0S.»
T4
FI15
MINUS
FIl64e3
PLUS
F109,2
2¢4

.0005

0"32
0se16
FP06,42
Ll

27
0200
35
TMP+ 1
LOGN+1
0,2
FP20
Tok
PTEN,2
TENTH
FPO8
FPO8
FP05,2,!
PTEN,2
T™MP
TMP+1,2
TMP+
THREE
TMP+1

TEN

066
THMP+1
TMP+1
FP10
ocT1
TMP+1
FPCO,y 2
204
1,4
PTEN,2
COMMON
CCMMON
D9995
FP2042, 1

PTEN
PTEN,2
T™Mp
FPO9
200
«09995

138
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ABS.VALUE OF X

SHIFT CHARACTERICTIC
200 CCTAL

POWER OF 2 TC MQ

ABS.

NBR.
NBR.
NBR.

VALUE OF X

GREATER THAN 1/10
ECuAL 1710
LESS THAN 1/10

TEN MULTYIPLIER

+ 9995



LALABL

oou37
o0uuC
00uu
oouy2
00Ly3
00uuYy
L)
[¢[+1'8'Y.Y
oc Y7
0ui50
oousS1
C0u52
00453
00L5Sy
00455
00456
o00us7
00460
Cou61
00462
00463
00LbY
00465
00466
0067
00470
oou71
o00u72
oou73
o00uTy
oou75S
00476
00477
00500
60501
00502
00503
00504
00505
00506
00507
00510
00511
€0512
00513
00514
00515
00516
00517
00520
00521
00522
00523
00524
00525
00526
00527
00530

0 CC003 0 00000
0 00012 0 00000

+000066000000
+200000000C00
+37T45L4732313
+3737T413467021
+370601137164
+365464114135
+361755023373
+356612334311
+353473426555
+3UTTT06T57U2
+344623713116
+341503074077
+336402374714
+332635456171
+327512676456
+32L41C545213
+320647410336
+3155226u40262
+312817031702
+306661534466
+303532743536
+300425434430
+2TL4674055532
+271543212741
+266434157116
4262706576512
+257553630410
4254443023471
+250721522451
+245564416672
+242452013710
+236734654500
+233575360400
+230461132000
4224750220000
+221606500000
+216470400000
+212764000000
+207620000000
+204500000000
+201400000000
+000000010000
+000000020000
+000000040000
+000000060000
+000000100000
4200777574733
+000000000000
+115040465250
4232101151772
+307151656320
+347141637243

G 00000 0 00001
0 00000 0 00000
0 00000 0 00000

+000031000000

THREL PIE
TEN PLE
066 ocrT
cCT1 ocCT

DEC

DEC

DEC

DEC
PTEN DEC
NO ocT
09995 DEC
LOGN DEC
CNE PZE
FLAG PLE
MIN PLE
N DEC

LABEL GRIC RQUTINE FOR 7090

O0ve3

0010
66000000
200000000000

6701761

VE3B, VE3T, 1E36,1E35, 1E34,1E33,1032,1E31,1€30

1E29, 1E28, 1E27,1E26, VE25, VE2L, 1E23,1E22, 1021, 1020

1E19, 1EV18, 1E1T,1E146, 1E1S, 1EIL, 1E13,1E12,1E11,1E10

1E9, 1EB, 1ET, 1E6, 1E5, 1E4, 1E3, 1E2, JE1

1.

10000, 20000, 40000, 60000, 10C000

«9995

0,.3010300080,.6020599980,.7781512580,.9030899980

25817,20817,15817,10817,5B17,4817,3817,2B17, 1817

159



LALABL

00531
00532
00533
00534
00535
00536
00537
00540
00541
00542
00543
00544
00545
00546
00587
00550
00551
00552
00553
00554
00555
00556
0557
00560
00561
00562
00563
00564
00565
00566
00567
00570
00571
c0572
00573
00574
€0575
00576
00577
00600
00601
00602
00604
C0636
Co6ué
00647
00650

00770

NG

+000024000000
+000017000000
+000012000000
+000005000000
+000004000000
+000003000000
+000002000000
+000001000000

0 00000 0 00000
+211000000000

0 00000 0 00000

0 00000 0 00000

0 00000 0 00000

0 00000 0 00000

0 00000 0 00000
+212702000000
+233000000000

0 00000 0 00000
+200053601614
+200053601574
+200117601614
4200113601605

0 00000 0 00000

0 00000 0 00000
+000173201604
+000000120000
-200000000012

0 01604 0 00000
+000000000077

0 00000 0 00020
-0 00010 0 00000
-0 00050 0 00000

0 00000 0 000CO

0 00010 0 00000
+200000577770
-0 00000 0 00000

2 C0000 O 000CO

0 00001 0 00000

0 00000 0 00000
+0000002€0000
-371771007777

606000000000
0 00000 0 00650

02205

op
0211
FOP
MAX
DELTA
ABMIN
ZERQ
0900
0233
DEL
TSPX
TSPY
TSPW
T5P2
TSP1
TSP
X0Y0
STP1
STP
F900
0cT7
XPIP
YPIP
INCY
INC
INCY
INC2
PLO
P20
o1
PIP
PMARK
MASK
™™P
NUM
COMMON

10C
BUFF
X

PZE
ocT
PZE
PLE
PLE
PLE
PlE
DEC
ocr
PLE
ocT
ocr
ocy
ocT
PLE
PLE
ocT
ocT
ocrY
PLE
ocrT
PLE
MIE
MZE
PZE
PLE
ocrT
MZE
PTW
PLE
PIE
ocT
ocr
BSS
BSsS
BSS
8CD

10CD

BSS

LABEL GRIC ROUTINE FOR 7090

211000000000

900.
23300C00000¢C

200053601614
20005360157y
200117601614
200113601605

000173201604

120000
-200000000012

0,4900

77

16

0,+8

0' ..‘o

0' .8
200000577770
0

011‘

200000
=3777TT007T77
2
26
8
1 0000

BUFF

80

TAPENC BS

ENC

IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

ERRCR IN ABGVE ASSEMBLY
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P. ADVFIM SUBROUTINE, Written by K. Crandall
1. Description
a. Purpose: To write information on tape BS commanding the
40/20 to advance its film n frames.

b. Calling Sequence: CALL ADVFINKI, J)

I=20 (Hard copy not requested)
I = 1 (Hard copy requested)
J = Number of additional frames to advance.

c. Length and Language 4lg = 3310; FAP language.

d. Details: Upon entry to this subroutine, the film is
advanced one frame. If a hard copy is requested, this frame is
marked with a series of vertical lines and the film is advanced IF
additional frames.

e. Data Code Usage: This subroutine is normally used with
the following calling sequence: CALL ADVFIM (O, 2). This leaves
enough room between data frames for mounting on cards for input to the
Xerox printer.

2. Source Deck (FAP) Listing
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file:///ised

LAADVF

00000
00001
00002
00003
00004
00005
00006
00007
00010
goomnl
00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
0002y
00025
00026
00027
00030
00031
00032
00033
00034
60035
00036
00037
00040

ooou1

NO

00000

0061 00 0 00000
+07760C002205
0766 00 0 02225
~0540 00 0 00037

0500 60 4 00001
-0634 00 2 0003y
0100 00 0 00022
0500 00 0 00033
0601 CC 0 00035
0774 00 2 00013
0v66 00 G 02225
05C0 00 0 00035
0400 00 0 00036
0601 00 O 00035
-0540 00 0 000LO
2 00001 2 00012
0766 00 0 02225
-0540 00 0 00037
05C0 60 4 000C2
0100 00 0 00030
-0734 00 2 00000
0766 00 0 02225
-0540 00 0 00037
2 00001 2 00025
-0534 00 2 00034
0020 00 4 00003

-160000000000

+320704001777
0 00000 0 00000
0 00000 0 00000
0 00012 0 00000
0 00001 0 00032
0 00001 O 00035
02205

ADVANCE FILM ROUTINE

ADVFLM

ADO1

ADO3

ADOY

ADOS

RST

GYA

AD90Q
AD91
AD92
AD93
AD9U

ENTRY

TCGB
ocrT
WTBX
RCHX
CLA=
SXD
TIE
CLA
STO
AXT
WTBX
CLA
ADD
STO
RCHX
TIX
WTBX
RCHX
CLA®
TZE
POX
WTBX
RCHX
TIX
LX0
TRA
ocr
ocrT
PIE
PIE
PLE
10C0
10CD
TAPENO
END

ADVFLM

-

776000022035

AD93
T4
AC90,2
ADO3
GYA
AC
11,2

AD91
AC92
AD91
AD9Y
ADO 1,241

AD93
244
ADO5
042

AD93

ADOUN 42y )
AD90C,2

3,4
~160000000000
320704001777

04410
RSTys
ADP 1,441
B5

IS THE FIRST LOCATICN NOT USED BY THIS PROGRAM

ERROR IN ABOVE ASSEMBLY
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Q. CILAS SUBROUTINE, Written by K. Crandall
l. Description

a. Purpose: To write information on tape BS5 commanding the
40/20 to write "CONFIDENTIAL RESTRICTED DATA" on its output film

b. Calling Sequence: CALL CLAS

c. lLength and Language, 232g = 154,5; FAP language

d. Details: On calling this subroutine, the appropriate
information is written on tape B5.

e. Data Code Usage: This is used by RDH-D for each data frame
(but not on the calibration frames) whenever the quantity ICNFRD is non-
zero. ICNFRD is an input number punched once for each multiplexer.

2. Source Deck (FAP) Listing
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ENT
#LACLAS
CLAS WTB

SXD

RY ~~ CLAS
WRITE LAKGE CONFIDENTIAL OF FILM
7
CL90, 4

LXA
CPY
CcPY
TIX
LXD
TRA

CL90,4
BUFF+147,4
BUFF+1417,4
#=2 44,41
CL9O,4

1,4

cL90
BUFF

PZE
ocT
ocT
ocT
ocT
ocT

147

600404160004, 660404400004, 660404400074
6004340200G4, 600434220074
600444120014, 620444420064,620454400074
620464620074, 6004 14320064,620474220014
620464050004,620454020004

ocT
ocT
ocT
ocT

ocrT

ocT’

600504300074, 660504560004,600534360074
600544360074,660544400004,650544400C40

600620360074,620614400004,6206144C0074
600644160004,630644400074,630660630C74
600674300060,63067423002C,630660C00004
600704160004, 660704400004,650704400040

ocT
ocT
acT
ocT
ocT
ocT

660704430074
600744360074,660744560004,60C774360C74
601020160034, 661004400004
601060360074,621054400004,621054400074
631120160004,631120560004,631112400C40
601144360074, 661144400274

ocT
ocT.
ocT
ocT
ocT
ocr

600104161704,660104401704,660104401774
600134021704,600134221774
600144121714,620144421764,620154401774

620164621774,600174321764,620174221714

620164001704,620154021704
600204361 774+660204561704,600234361774

ocT
ocT
“ocT
ocT
acT
ocT

60024436 1TT4,660244401704650244401740G
600320361774,62C314401704,6203144G1774
600344161704,630344401774,63036063177%
6003743u1760,630374231720,630360001704

600404161704,660404401704,650404401740
66040441774

ocT

600444361774,660444561704,6004743611774
600520161704,660504401704
600560361774,620554401T704,6205544C1774
630620161704, 630620561704,630612401740
600644361774,660644401774

601044361774,661044401704,661044401734

601074061704, 6310605017 34

601104161704,661104401704,651104401740
T661104401774 7 T
601174221714,661174001704,601144071704

661144401740,601174071740,661174001774
601144221774

601220361774,661204401704
_601244361774,661244401704,6612444C1734

601274061704,631260501734
601320361774,621314401704,621314401774

601344161704, 661344401704,661344401774%
601374021704,601374221774

601420161704,661404401704

601444161704, 661444401704,651444401740+661444401774

6015041617044631504401774,631520631774

601534301760,631534231720,631520001704
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o OCT 601720161704,661704401704 CoT T
0CT_631760161704,631760561704,631767001740
END

____________________________________________________________________________________
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R. LINCNT SUBROUTINE
Purpose: To set a line count for writing BCD information on
the 40/20 with FPRTRAN WRITE @UTPUT TAPE 12 statements.
Celling Sequence: CALL LINCNT(N)
N = an integer, 1 = N £ 64, indicating the next line to be written.
Data Code Usage: LINCNT is used by CAN-D and RDH-D. This

usage is completely automatic.
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S. PLFIIM SUBROUTINE, Written by K. Crandall
1. Description
a. Purpose: To plot linearly a set of points with a specified
symbol, with an option of connecting successive points with a straight
line.
b. Calling Sequence: CALL PLFIIM (N, NWORDS, X, IX, Y, IY,
XYBND, L, IOP)
N = Number of points.
NWORDS = Location of N words (stored backwards) that may be used
for temporary storage by the subroutine.
X = Origin of table of gbscissa.
IX = Memory spacing between members of the X table ( -1 for single
dimensioned FORTRAN storage).
Y = Origin of table of ordinates.
IY = Memory spacing between members of the y table ( -1 for single
dimensioned FORTRAN storage).

XYBND = Origin of an array of U4 values defining the boundaries of

the graph
XYEND(1) = x-value at left boundary (Xpin,)
XYBND(E) = x~value at right boundary (xmax)
XYBND(3) = y-value at lower boundary (Ymin)
XYEND( %) = y-value at upper boundary (Ypax)

L = Integer value of the BCD code for the plot symbol.
If superposition of two symbols is desired calculate

L = 64 x symbol 2 + symbol 1
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O - don't connect points
1 - connect points

IOP =
N, IX, IY, L, and IOP are fixed point integers. The following
symbols may be used on the 40/20:

Symbol Decimal Octal Symbol Decimal Octal Symbol Decimsl Octal

0 0 00 F 22 26 * 4y 54
1 1 01 G 23 o7 y 45 55,
2 2 02 H 2k 30 ~ 46 56
3 3 03 I 25 31 d 7 57
4 L ok P.e 26 32 48 60
5 5 05 ° 27 33 / L9 61
6 6 06 ) 28 3L S 50 62
1 1 o7 B 29 35 T 51 63
8 8 10 " 30 36 U 52 6k
9 9 n, ? 31 37 A 53 65
) 10 12 - 32 4o W 5k 66
= 11 13 J 33 43 X 55 67
* 12 14 K 3L o Y 56 70
' 13 15 L 35 43 Z 5T 71
8 14 16 M 36 Ly o 58 72
a 15 17 N 37 L5 ’ 59 73
+ 16 20 0 38 L6 ( 60 Th
A 17 21 P 39 g / 61 75
B 18 22 Q Lo 50 = 62 76
c 19 23 R ] 51 O 63 T7
D 20 ol . ho 50%

E 21 25 $ 13 53

* The octal codes 12, 52 and 56 cannot be used on the 40/20 ID card and
when writing horizontally on the film (M-093-F)

c. Length and Language: 46lg = 305:0; FAP language.

d. Details: A frame is considered to be divided into 64 rows
and 128 character positions (columns). However, both R and C may be
multiples of 1/4 (3/4 = R = 64-1/k4; 3/4 s C = 128-1/4) to allow more
exact positioning, superscripts, or subscripts.

When writing vertically, the first character is positioned at row R

and column C and succeeding characters are each spaced down one row.
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No more characters will be printed after row 64 is reached. When writing
horizontally, the first character 1s positioned as before and succeeding
characters are each spaced one column to the right. After column 128
is reached, the next character (if any), will be positioned one row
down and at colum 1.

e. Data Code Usage: This subroutine is used by RDH-D and CAN-D
to write data and calibration points on tape B5 for input to the 40/?0.

2. Source Deck (FAP) Listing
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LAPLET
PRSI S

c0000
0000}
00002
00003
00004
00005
C0G06
00007
0oc10
00011
00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
0003y
00035
00036
€0037
00040
00041
00042
00043
000uY
000u5
000u6
ooou7
00050
00051
00052
00053
00054
00055
00056
00057
00060
00C61
00062
00063
00064
00065
00066

-0¢&3y
~063k
~0634
0500
0621
0621
0402
0621
c621
0Lg2
0621
0621
0402
0621
0621
050¢C
0621
0sc0
-0120
0760
0361
0622
0500
0621
0500
-0120
0760
0361
0622
0500
0621
0621
0621
0621
0621
0621
0621
0500
0621
0621
-0534

PLCT

00

-3 00000
1 77777

-0634
-0534
0500
0302
0601
0500
0241
-0600
05C0
0302
0601
0500

0o
00
00
0
00
00
00
00
00
00
00
[4]

o
(=]
O0O0000 QOO N~ ="==DOFO0QOOLOOF2000FO0FOQOOOFOFOODDOODO0OOOOOOOF -~ &

FILM ROUTINE

00000

00073
00074
00111
ocoo07
00056
00075
00355
00055
00072
0n3s5
N00&6k
00110
00355
00063
00115
00003
00071
00004
00025
00006
00372
00127
00005
00107
00006
00034
00006
00372
00130
00002
00106
00126
00157
00232
002u0
00331
00336
00001
00152
00050
00050
00207
00053
00132
00051
00055
00056
00370
00365
00370
00366
00063
00064
00370
00365

PLFILM

PLOIS

PLO25S

PLO3

PLOY

PL20

PL21

ENTRY PLFILM

SXC PL31,4
SXC PL31+1,2
SXC PL35+1,1
CLA 7,4

STA PL20+1
STA PL3?2
SLB PLYC
STA PL2C
STA PL30D+1
SU8 PL90O
STA PL21+1
STA PL3S
Sus PL9C
STA PL21
STA PL3B
CLA 3,4

STA PL3O
CLA= byh
™1 PLOIS
CoM

ACL PL99
STD PLLO
CLA 5,4

STA PL3M
CLAe 6ol
™1 PLO2S
com

ACL PL99
STL PLM)
CLA 2,4

STA PL33
STA PL39
STA PLSO
STA PLBI
STA PLB2
STA PL8BY
STA PLBY
CLA V1,4

STA PLAY
STA PLO3
LXD #,1

TXL PL56,1,0
TXI PLO4, 1,-1
SXD PLM3, 1
LXD PLO3+1,7
CLa »

FS8 »

STO TEMP
cLa P9OC
FCP TEMP
STC XMC

CLA =

FSB «

STO TEMP
CLA POOO

150

L{XMIN)

1
L{XMAX)

!
LUYMIN)

1
LIYMAX)

LX)

Liy)

L INWORCS)

LIN)

XMAX
XMIN

YMAX
YMIN

5724761

PAGE 1



LAPLBT PLOT FILFM ROUTINE

00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
00101
00102
00103
00104
00105
00106
00107
00110
00111
00112
00113
00114
00115
00116
gonzv
00120
00121
00122
00123
00124
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
001uy
00145
0014s
00147
00150
00151
00152
00153
00154
00155
00156
00157
00160

0241 00 0 00370
-0600 00 0 00367
0500 00 1 00071
0340 00 0 00072
1 00000 0 00212
1 00000 0 00212
0302 00 0 00075
-0120 00 O 00214
0601 00 0 0C370
0560 00 0 00370
0260 00 0 00366
-0300 00 O 00356
0400 00 0 00357
-0320 00 0 00360
0767 00 0 00021
0602 00 4 00106
0500 00 2 00107
0340 00 O 0010
1 00000 0 00114
1 00000 0 00216
1 000CO0 O 00216
0760 00 0 00002
0300 00 0 00115
-0120 00 0 0022C
0601 00 0 00370
0560 00 0 00370
0260 00 0 00367
-0300 00 O 00356
0400 00 0 00355
-0320 00 0 00360
077Y 00 0 00001
0621 00 4 00126
1 00127 1 00130
100130 2 00131
1 00001 & 00132
-3 00132 4 00071
-0534 00 & 00073
0500 60 4 Q0010
077t 00 0 00006
0560 00 O 00361}
0040 00 O 00142
0601 00 0 00374
0020 00 0 00151
-0320 00 0 00361
0601 00 0 0037y
0500 60 4 00010
0771 00 0 0001
-0320 00 0 00361
0601 00 O 00375
0020 00 0 00152
0560 00 0 00132
-0534 00 4 00000
0774 00 2 00000
0774 00 1 00062
0061 00 0 Q0155
+0776000C2205
0500 00 2 00157
-0501 00 O 0037u

PL3O
PL3N

PL32

PL33
PL34
PL3S

PL38

PL39
PLLO
PLY )
PLL2
PLL3

PLL43S

PL43G
PLu4b

PLUS

PL50

FoP
sT1Q
cLA
CAS
™>I
TXI
Fsg
TNl
sTO
LDQ
FMp
UFA
ADD
ANA
ALS
SLw
cLA
CAS
X1
X1
T™>I
CHS
FAD
™1
sTO
LDQ
FMP
UFA
ADD
ANA
ARS
STA
TXI
TX1
TX1
TXL
LXD
CLAs
ARS
LOG
TLQ
sSTo
TRA
ANA
sTO
CLA=
ARS
ANA
sSTo
TRA
LDQ
LXD
AXT
AXT
TCo08
ocT
CLA
ORA

TEMP
YMC
1
»
PLTO
PLTO
-
LT
TEMP
TEMP
XNMC
PL9
PL92
PLO3
17
LIy
*2
-
PL38-1
PLT2
PLT2

-

PL73

TEMP

TEMP

YMC

PLY

PLIO

PLY3

1

LY}

PLUT, I,

PLU2,2,»

PLUS L,

PL30 s byw
PL31,4
8.4
6
PL9S
PLY3S
K1
PLU3S
PLOS
K1
8,4
12
PLYS
K2
42
PLY3Z
Ol
0,2
50,1
.
77600002205
*y2
K1

151

X

XMAX
XMIN
X-XMIN
23200...
2u7
777706
NWORDS

Y
YMIN

YMAX

23200...
!

77776
NWQRDS
ix

1Y

5724761
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LAPLET

00161
00162
00163
00164
00165
00166
00167
00170
00171
00172
00173
00174
00175
00176
00177
00200
00201
00202
00203
00204
00205
00206
00207
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
00222
00223
00224
00225
00226
00227
00230
00231
00232
00233
0023y
00235
00236
00237
002u0
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252

0601 00
-2 00001
0162 00
1 00001
2 00001
v 77716
0754 00
0737 00
0020 00
0522 00
-0501 00
0601 00
-2 00001
1 00001
0534 00
0766 00
-0634 00
-0540 00
2 00001
-0534 00
0500 60
-0100 00
-0534 00
-0534 00
0020 00
-0500 00
0020 00
-05C0 00
0020 00
0500 00
0020 00
0760 00
0020 00
-053u4 00
-3 ¢00CO
v 17777
-0634 00
-0634 00
-0534% 00
0534 00
0061 00
05C0 00
0601 00
0621 00
0771 00
0621 00
1 00001
0500 00
0621 00
0771 00
0402 00
0601 00
0602 00
0500 o0
oue2 0C
0601 00
0760 00
0340 00

PLOT

CO0O0O00O0O0O0O0==0000 w0 Ff =4 b =~ DOO0OOOCOQOF “uNOFFFQewO=a Nt OOO =t =t ENO = =

FILM RCUTINE

00461}
060177
00172
00165
00157
00167
00000
00000
00200
00157
00375
00461
00177
00165
00154
02225
00376
00376
00154
00073
00011
00222
00074
00111
00012
00362
00106
00363
00106
00364
00126
00000
00126
Q0132
00207
00225
00277
co3icC
00223
00154
00231
00232
00370
00345
00022
0034y
00240
00240
00346
00022
003u,
00347
00350
00345
00346
00351
00003
00350

PL505

PL51

PLS2

PL56

PLTO
PLTI
PLT72
PL73

PLEO

PLBOS
pL81

PLB2

STO
TNX
TQP
X!
TIX
TXI
PXaA
PAC
TRA
XEC
ORA
STC
TNX
TXI
LXA
Wig
SX0
RCHX
TiX
LXD
CLA»
TNZ
LXD
LXD
TRA
CAL
TRA
CAL
TRA
CLA
TRA
CLM
TRA
LXO
XL
TXI
SXD
SXD
LXD
LXA
TCO0B
CLA
STO
STA
ARS
STA
TxI
cLA
STA
ARS
suB
STO
SLw
CLA
suB
STO
sSSP
CAS

5724761

BUFF+50,1
PL52, 1,1
PLSI
#4142,
PLSO Uy Y
#4¢1,1,~-50
0y 1

el
PL32+1
PL50

K2
BUFF+50,1
PLS52, 1,1
PL505,2,41
PLUS, 1

X

10C,1
106C
PLUS 4,1
PL31,4
Ot
PLBO
PL31+1,2
PL35+1,1
10,4
PL9S
pPL33
PLOT
PL33
PL9B
PL39

1023

123

PL3Y

PLU3,Y

PLS5641,0

sty ly~1}

PLBU,
PLBUG, T

PLBO+1,1
PLUS, 4
.

*,1]

TEMP

vi

18

X1

[Z2 TR

1

Y2

18

X1

VX

ABVX

Y1

Y2

vy

ABVX

152
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LAPLET

00253
C025%
00255
00256
00257
00260
00261
00262
00263
00264
00265
00266
00267
00270
00271
00272
00273
06274
00275
00276
00277
00300
00301
00302
00303
00304
00305
00306
00307
00310
00311
00312
00313
00314
00315
00316
00317
00320
00321
00322
00323
0032n
0325
00326
00327
00330
00331
00332
00333
0033y
00335
00336
00337
00340
00341
00342
00343
0034y

0020 00
0020 00
0500 00
0340 00
0020 00
0020 00
0500 00
0767 00
-0120 00
0361 00
0602 00
0500 00
0767 00
-0120 00
0361 00
0361 00
0361 00
0361 00
06C2 00
-2 00001
-3 00277
1 77716
0754 00
0737 00
0020 00
0774 00
0766 00
-0634 00
-0540 00
-3 00310
-0534% 00
0020 00
-0534 0C
0771 00
0340 00
1 77777
1177177
0500 00
0601 00
0601 00
0500 00
0771 00
0601 00
0400 00
0767 00
v rrrmt
0622 00
0502 00
0771 €O
0621 00
000 00
0621 00
0020 €0
0771 00
0771 00
077y CO
0771 00
0 00000

OO0 O~wOOO00~wODOO0O0O0OOCONNNOONOF O FOFOF @ FwmFlfhooo000OD0OO0OOOOOOOOO

FILF RCUTINE

00256
00256
00350
00373
00313
00313
00347
00034
00265
00353
00371
00351
00012
00272
00354
00371
00352
00370
00461
00304
00232
00301
00000
00000
00305
00062
02225
00376
00376
00230
00073
00207
00223
00001
00373
00314
00314
00340
00324
00333
00347
00001
00347
00344
00022
00331
00331
00351
000G
00351
00345
00336
00261
00001
00002
00003
00004
00000 X1

PLB3

PLB3S

PLEY

PLBLS

PLBLUS

PLBS

PLBO

PLBT

PL8S

PLBY

ARS

TRA
TRA
CLA
CAS
TRA
TRA
CLA
ALS
™1
ACL
St
cLa
ALS
™I
ACL
ACL
ACL
ACL
SLHW
TNX
TXL
TXI
PXA
PAC
TRA
AXT
WTY
SXD
RCHX
XL
LXD
TRA
LXD
ARS
CAS
TXI
TXI
CLA
STO
STO
CLA
ARS
S$TO
ACD
ALS
TXI
ST
CLS
ARS
STA
ADD
STA
TRA
ARS
ARS
ARS
ARS
PLE

5724761

PLE3+)

PLB3+1

ABVX

PL99S

PLBS

PLES

X

28

42

XS IGN

TEMP+]

vy

10

a2

YSIGON

TEMP+1

DRV

TEMP
BUFF+50,4
PLBUS, Uy ]

PLB1s1ye
#41,4,-50
Oels
(U
#42
50,4
X
10C, 4
10C
PLBOSy 1, #
PL3, L
PLSS

PLBO+Y,2

1

PL99S

PLB5+1,2,-1

PL85+1,2,-1

ARSy2

PLBS

PLBS

VX

1

VX

x1

18

srl,1,-1

1

vy

1

vy

Y1

1

PLB3S

NN -
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LAPLOT PLOT FILM ROUTINE 5724761

00345
003ke6
00347
00350
00351
00352
00353
00354
GC355
C0356
00357
06360
€03¢et
00362
00363
00364
C0365
00366
0C3e67
c037C
co372
00373
CO374
00375
C037¢6
co377

Couel

NG

0 CCCOO 0 00CCO Y1 PIL

0 CO0CCO € co0cCC Y2 P/t

0 CCCCO QO CO0QC VX erL

0 C0CCO 0 000CC ABVX Pt

0 C0CCO 0 007000 vy pLr
6CCOCOOCAOCO CRV 8CC 1 COONn
0 CCO00 4 0CQ00 XSIGN PZT C,k,0

0 €Q00C 2 0C000 YSIGN P7t 0,2,C

0 CDCO0 0 02001 PL90 pZC 1
4232000000000 PL?1 0CT 232000c02CCC
0 00000 © 0N367 PL92 PIE 247
+0000CCO03776 PL93 GCT 377¢
+000000770000 PLYS 0QCT 770000

0 1777 © 0000C PLTS PLL Q441023
¢ C0173 ¢ 030CO PLYT PIf 044123

0 CDOOO C OloOk PLY8 PIZE 900
+212702000C00 #3900 DELC 90C.0

¢00cO 0 o00Ge XMC pec
€000 0 nooCe YMC PIC
TEMP 8B5S 2

oo

0 00001 0 00000 PLYY PLE Gy
0 00COC 0 00100 PLI95 PLE Ok
0 cooor O 00000 K1 PLC
0 C00CO 0 00000 K2 P/C
0 000CO C 00377 10C roco BLFF
BUFF BSS 50
02205 X TAPENO B85
ENC

IS THE FIRST LCCATION NCT USED BY THIS PROGRAM

ERRCR TN ABUVE ASSEMBLY
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T. SELGRD SUBROUTINE, Written by L. Egbert
1. Description
a. Purpose: To write information on tape BS commending the
40/20 to select various grids.

b. Calling Sequence: CALL SELGRXI, J)

I = Horizontal option

J = Vertical option

Option Number of Intervals Option Number of Intervals

1 1 (border only) 10 50

2 2 11 1 cyﬁle logar%thmic
3 3 12 2
4 l‘. 13 3 1 111
5 5 14 14- 1 11
6 10 15 5 n "
7 15 16 6 " 1"
8 20 217 Border Only
9 25
c. Length and Language: 540g = 3521,; FAP language

d. Details: Whenever this routine is used a border is drawn

as follows:

r
|

| \\border (900 X 900)

I

| [S~_ f£ilm frame (1023 X 1023)

The grids are always drawn inside this border leaving additional room
on the left and bottom edges of each frame for labeling purposes. (The

dashed lines are not drawn on film.)
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For example, with I = 2 and J = 1 the following would result:

e. Data Code Usage: This subroutine is used by RIH-D and
CAN-D in writing grid lines for the 40/20 plotter.

2. Source Deck (FAP) listing
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00000
00001
coo0cz
06003
06004
00005
000C¢
00007
cgolic
¢oomn
0012
00013
CO01y
00015
00G1¢
cco17
00026
cco21
00022
0Cv23
0002y
00025
00026
c0027
60030
cco3
€C032
00033
00034
00035
C003¢
cco37
00040
coou
cCcou2
C0043
000y
Qoo0ys
Cooué
oooN7
0005C
Go051
0052
(0C53
Co0S4
Cous¢<
€005%¢
00,7
CCCeO
€001
coC62
CG063

SELGRC

~Co63u
-0634
C5Co
0601
€500
06G1

co
co
¢C
ce
¢0
cc

G 1760C

0766
-C540
0746
-C5u40
-C53u

0o
cC
co
co
co

-3 ¢0c2¢

020

0C

-3 cecct

0500
G601
~C754
€540
0221
-C¢Co

[1¢]
cC
cc
co
[A4]
Cco

-3 0C012

C52u
c5C0
cé21
-Q734
c622
C5C0
cécl1
€020
~G6COo
o5c0
Cée21
C534
C534
c6Co

cC
co
cc
co
cC
cC
cc
cC
ccC
co
cc
[4¢]
co
co

v rrrey

07¢s
05C0
04Co
07¢7
C4C0
0622
65C0
ceCl
-C5h0

cc
co
ce
CC
ce
cec
ce
Cco
cc

2 GOCC

05C0
04CO
caC
=053,

ceC
cc
cC
Ccu

2 ctoccel
Co0¢H -0534 CC
Cules -3 Cccace

FCR 7C9C

—_-— e OO ON OO COOON OO =NCOCCOOONDO acdaDOCO00 = amQaaOOCOOFOEN -

cocco

Co0c16
cos?
aoca
c0520
cocc2
0521
c22¢5
02225
€CS532
c22z25
C0533
00520
coC1é
CCCé&Y
COCLh
CO05Cy
c0522
cocco
€05GC5
CC5¢2
ces2u
CCC36
€0522
[T
oCCué
cCCeo
€0523
CO5CY
cus525
CCCuL5
60525
C050C6
CCeuLe
€050G3
€05z2
€0523
CGCu5S
€222%
CucLo
CCS«5
cee22
€Csue
cosit
cocsn
CoSLo
CC547
CLLLS
C0u25
Clbel
CChe5
Go5:

cCCuLs
cCse1
CClo?

SELECTS VARICGLS GRILCS FCR THE 5-C 4€20

SELGRD

B8ORC

TSTI2

LINY

RITCY

TSTJI

SELG
ENTR

SXC
SXC
CLA»
STC
CLA=
ST1C
PLE
WTBZ
RCF2Z
wWigz
RCHZ
LXC
TXL
TRA
TXL
cLA
STC
PXC
LLeg
cvp
STe
TXL
LXA
CLA
STA
PCX
STC
CLA
STC
TRA
ST1Q
CLA
Sta
LXA
Lxa
S12
X1
WiBZ
cLA
ACC
ALS
aCC
ST1C
cLA
S1C
Re-2
11X
cLa
ACC
STC
LXC
TIX
LxC
TXL

RC WRITES ON TAPE 8BS IN LCw DENSITY
Y SELGRC

IR1, 1
1R2,2
1.4
I
254
J

24932640

Cwl

Cw2
Is1
TSTI2, 101
FSTII
TSTI1e 1,1
NS+2,1
N

AC90C
N
INCR

[

LINY, 1,100

Nyl
ACLGI+1 1
RITEY+]
»2

Y

AC123
1.CRE
RITEY
INCRE
A123
RITEY#+]
LERG2
N

Y

RITEY,1,-1

LY XV4

fNCRE

o

FIXIT

CENY
GENY

cieLr

Cwl
UUTEY 4201
InCRE
INCR
INCRE
Vy2
RITEY, 1,1
Jel
TTJ2, 1,1

[]

157

SAVE INCEX REG

SET LCw CENSITY
STCP TYPE INST TL

GENERATE BCRDER INST FCR 4020

5/23/61

(J5 LA SGRD)

4C20

[ IS BETWEEN 1 ANC 1¢

LCG SET UP FCR Y

LINEAR SET UP FCR Y

PREPARC CUTPUT REGISTER

WwRITC Y AXIS

TRANSFER FCOR CYCLES

TEST 1C SEE IF
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C006¢
cLeor
€oo7¢6
GooT1
€0072
Cg073
GooTY
0007s
0076
goory
001C0O
00101
G062
C01C3
G004
00145
co1ceé
cuig?
conid
0c1tt
MARY]
§0113
Cotly
00115
['ART-
ceHi7
c0120
v0121
cg122
0G123
Ga12y
Go125
CCi12¢6
ug127
0130
[A R
00132
QU133
001354

SELGRE

6G2C6 CO
-3 coucet
¢uco CcC
coeC1 CC
€5C0 CO
C¢c1 CC
-0754 CG
Cue0 €O
0221 CC
-CoC0 CC
-3 coC12
Culu CO
C500 CC
C621 CC
-0734 CO
€22 CC
ug20 CC
0508 CC
G621 CO
0L34 CC
0334 CC
0600 CO
V11077
Clee CC
0sCC CC
v4C2 CC
G621 GC
CuC0 CC
ceCl cC
-C5u40 CC
2 ¢occ
€y00 CoO
ouc2 Co
Geldl G0
-0534 €O
2 gocct
-C534 CC
-C534 CGC
C0z20 0C

FLR Tu9u

cci32
cgus2
CLses
€529
COo¢uLh
(€542
Lccee
CGaLs
€Cs22
CG524
ccic?
€0522
COuoh
[HaRE]
ccceo
€0523
cclls
€057
€017
Co5L3
CGs2z2
€033
C01ia
C22245
[ %P4
Go0us
cosic
cocic
€340
0CL3T
cc1is
0525
C052y
€055
€G523
co11s
[M/ERY)
cos17
CCCO3

ERN e N OOONCOOONCC G eNOOOOND - OO0 =GO =0

SELLCTS

T5TU2

LIAX

RITEX

CXIT

VARICLS SRICS Fur THE

TRA
TXL
CLA

EXIT

EXIT 1,1
AC9CC

STC INCRE

CLA NY+2,]
STC A

PxC

LCC ACSCC

CVP N

STG INCR

TXL LINX,1,10
LXA Nyl

CLA ACLG1+1,1
STA RITEX+2
PCX 42

sic ¥

TRA RITEX

CLA ALINCR
STA RITEX+Z
LXA ZERGC,2
LXA AN,

STZ ¥

TXI RITEX,y1,-1
Wiz
CLA
sLs
STA
CLA
STC
RCHZ
TIX
CLA
St8
STC
LXC
TIX
Lxg
LXC
TRA

INCRE
"%, 2
CENX
GENX
CTPLY
Chn3
RITEX 2,1
INCRE
INCR
INCRE
My2
RITEXs1,1
IR1,1
1R2,2
3.4

158

5=C 4C20 5723/
(LA SGRD)
L

J IS EETAEIN T AND

LCG SET LP FLR X

PREPARL GUTPULT REGISTER
wRITE X AXIS
CCARTINLE FOR CYCLES

TRANSFER FCR CYCLEDS

RETLRAN TC CALLING SEQ
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o135
CC13¢
G0137
GCILG
00141
Coug
00142
COluy
0014
001ue
COlLT
G6C15C
00151
60152
06153
Co15y
00155
CL156
00157
00160
0C1¢1
aciéz
00163
0G16h
(C1es
Col¢e
0C167
GGH7e
00171
cot172
Co173
CC17y
60175
0017¢
cCc77
ceacce
00201
002¢2
00203
CC204
00205
0C2C¢
gcac?
go21¢
00211
00212
gcatz
Go21y
C0215
0C21¢
cc217
¢0220
cec221
00222
0G223
00224
00225

SELGRL FCR 7C9C

+00C0CCCC15¢60
+00CCCCCCI523
+00000CCC1533
+0C00CCOCIoCH
+GCCOCCLCI4ES
+CCCOCCCCILSS
+0GCCCCoLIN2Y
+00C0CCCCI3T7
+06C0CCCCI3T
+CCCOCCCO133,
+0G00GCCo12TY
+CuCOCCCCIZTY
+C000CCCC1232
+0GCOCCCCTTeS
+CC00COCUY 165
+0C0C0COCC11e5
+0000CCC0T11¢5
+0GCOCCCO115S
+G00CCCCUTINS
+00C0C0CCC1125
+C0cC0CCCO1125
+CGGOCCOCITTY
+LGCOCCOCT Y
+CgCoccccliIcs
+(g0ococeccicr2
+cccocccotrcen
+0CCOCCO0ICSC
+CCCOGCCCIC3s
+C0C0CCCOIC3s
+Cccocceecicse
+00C0CCCOIL3e
+G000cocCIC2y
+0cGoccocice2
+0gcoccceorey
+00COCCCCCT765
+00C0Ca0QQes2
+00CCCCCO0752
+00CCCCCoCT36
+Cccocccocrzs
+00C00CC00T707
+CCCOCCOUCET2
+CCCOCCCOCCSS
+C0COCCCCCesS
+0000C00CCESS
+C000CCOOCESS
+C0C0CCCCCeEuUC
+(000CCC0CCe22
+C0000C0OCCECH
+00000000C5¢¢
+00C0CCO0CS5u6
+CCCOCCCCL5NS
+00000C00C526
+0000CCCCC5Ce
+C0C0CCCTCOueEn
+CoC0CCCCCuu2
+C0C00CCCONu1T
+CGCOCCCOO0CHYT

SELECTS VARICLS GRICS FCR THE S-C 4C2C 5/23/¢€1

(LA SGRD)
1 CYCLE LCGARITHM TABLE
CEC 880,859+859+8364813,£12,78t,761,761,732,700,70C

CEC 6669£629+629¢629:16299621,6132,605,597,588,568,517¢

CEC S7C45619552,54295u2,542,5424532+522,511,4501,49C

CEC LSO, uT78,4067,455,U442,425,42G,429,429,416,402,3EE

DEC 374,358,35€¢342,326¢30E429C9271,271,271,271,25}
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00226
0G227
0C23cC
€g231
00232
C0233
00234
00235
0023¢
00237
ocauc
cC2ut
0ozu2
00243

SELGRC F(R 7C9C

+C0CoccCooK?
+00C0CcCeCu17
+C0L0CC0CC373
+CCCCCCO0C3LS
+40c0ccooc3y
+C0C0CcCCCC2e7
+C0C0CCCC0z36
+00C0CC0C0238
+0CcoCccoCaC3
+CCCCCCCO0INT
+Cg0ccccooiIcy
+0000CCCCCCUS
+CGCCCcOCcees
+CCoocccocece

JFLECTS VARICLS GRICS FCR ThE S-C 4CZ0

LCG1

CCC 230,207+ 183,158, 15€4131,1C2,71,37,0

CEC C
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Lo24y
006245
co2u¢
002u7
cg2sc
QU221
€252
06253
CC25u4
G0255
0025¢
06257
cc26C
00251
0C2062
002632
0G264
06265
0y2¢c
00267
ce27cC
€271
00272
00273
Co274
00275
co27¢
0277
ca3uC
003M
00302
00303
C03uy
00305
003Cé¢
00307
c031C
G0311
006372
c0313

SELGRC  FCR 7(9¢C

+CocLoccece67c
+00C0CC00CEES
+C0COCCCCLeEsH
+C0C0CCOGCoH2
+CCLCCCCCCe20
+0GG0CCOGCeZ0
+0cCccCCCCe2
+00CCCCOCrSTY
+CCCOCCCTCSTH
+000G0CCCCCS56
+0CCOCCCLLS3e
+C3C0OCCCCCY36
+C0COCCOGCSIS
+GGCCOCoo0uT3
+C000CCCOCHT3
+C0000CCCOLNUG
+G00CcGCCCCCuI7
+000ccCCCou17
+CC00CCCCG3¢5
+C000cccoce?
+Cccocccecsey
400CCCCOCC263
+00C0CCOCC2CT
+go0ccecocczer
+CCO0CCTuC207
+060CCCCUC207
+CG0UCGCCCCC175
+G00G00CCOT1€3
+C0COCCOGLIEC
+CLL0OCCCO0I12,
+CCcCoCcccoc7
+Cccoccecocni?
+Gococcocerc2
+CCCOCCOCCCHS
+00CoCcoCCChy
+0000CC0CCL23
+00€0C00000G0
+00C00CC0C00CC
+00coccoccece
+Cogoccoccclo

SELECTS VARIGLS GRICS FCR THE 5-C 4C20

2 CYCLE LCGARITHM TAEBLE

5723761
(LA sSGRD)

CEC LUC u29,42F 418, 40&)U0E¢935U,3c0,380+366,35C,25

CEC 333,315,313,294,271,271,245,2154215,1794135,135

CEC 135,1350125, 115, 1CU,92975,79466+31,536419

CEC 04040

LCG2 CEC C
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O34
cL3is
GC3ie
oLy
0Gs2C
0321
Cu3.z
cp32z2
cC324
Lcizs
CC3ce
LG0T
c0345¢C
GC331
cCc3zz
00422
LU334
00338
Co3z¢
CC347
Go3uc
0c3u1
CC3u2
cc3uz
GC3uy
CC345
Lo3ue
CL3u7
C635¢C

SCLGR e

+00ICCToLOLLY
+GLLcCCcCnu e
+CCCCCCCLCuZ0
+0Ggocccecnzy
+CLCCCOLECHT
+CCCOCCCOCLITY
+CO0COCCCCTMOT
+LCCOCCCCCsTe
+CuC0OCCCCCzTe
+0CCOCCCCC3Ey
+€ococceoecIon
+€0CoLCCCcL i
+CuCOGCCC00326
+CLLCLCLO0322
+CCCCCeecisze
+CCCOCCCCC CH
+00CGCCCO02€S
+CLCCCCCCCLLS
+CLcCccecczus
+G6GCocceecet
+C{00CccoocIN?
+CoCCCCceLC et
+CCcC0oCCCoC) 32
+Cccocecccciz
+C0CCCCCiCCen
+Cccacceccace
+CGcocceecece
+CCCCCCCClCCC
+Qccececoececo

7C90

STLECTS VARICLS GICS FLR THED 5-C 4C2¢C 3723/

LCG3

(LA SGRD)
3 CYCLE LUGARITHM TABLE
CEC 2934286420 64271G,271,271,2024254,5254,2u4,233,233

CEC 222,21C521C, 156,18 ,T01,163,143,143,119,90,90

CEC 5440+0,C

CEC C
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C0351
€03c2
€C3sz2
C035u
¢C3sc
CC35¢
CC357
0€360
GC3cet
CC3¢2
CC362
Co3¢eu
03¢t
GL3¢¢
CC3e¢t
cc3rc
cu3Ti
o372
Cc3713
CG3Ty
cc3re
G037¢
cc3ry
Cosce
couc
coucz
cCcuc3
couty
CouGL

SCLGRL FCR 7C9C

+0CC0CCCOC33Yy
+CCcocccoeser
+CGcocceccsar
+C0COCCCC0321
+CCCoccccCss
+0GCCCOCCCOC313
+C0CCCCCCC3Cy
+CLcocccocze
+CCCoCCCOCzTe
+CCCOCCCOCeT
+CCCCCceecasy
+0CCCCCCOCaST?
+00cCcccceizny
+CLCCCCCLL23s
+CCGCCCCCCCz3s
+0Lloccogcazs
+6cceceeccacy
+Cgcoccocczcy
+Cccceccoocrre
+CgCoccceces
+CCcocceccces
+CgCoCccoccri2
+00C0CCCO0ICY
+GCCOCCCCOICH
+CeCoccccecose
+00CCCCCCCCCe
+0ccocCcceeeco
+(Ccoccceccce
+CCCnccoeccce

SELECTS VARICLS GRICS FCR THE 5-C 4(2C 5/23/¢1

(LA SGRD)
4 CYCLE LCGARITHM TABLE
CEC 22C+2155215,209+202,202,197,19C419C,183,175,175

CEC 1€74 107,157, 147,135,135,122,1C7,107,90,08,68

CcC 4C,Cy0,0

LGGyW CEC C
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OCuee
[
cuyic
Loutt
Cou12
coy1z2
oLy
COulz
0Cu te
oou17
Ul U
cou2
Gunl2
00423
GOLly
0ou2s
0Gu’¢6
0ou27
GO0
GOou31

SELGRI FLR TL9C

+CCLCCCCOCosn
+0CooccLoczLs
+CCCCCCCLCL T
+CLLCCCLOCT 1L
+CLCOCCCCCITe
+00CoCccce1re
+CLCCCCOCCIEL
+QLccececeeisy
+C0CCCCCLCILY
+CUCOCCCCo L2
+0Lcocceocze
+C0C0OCCCCC126
+CCCCeoCCCce
+CL000CCCLCES
+CCCOOCELCCe
+0LCCCCOCOCCHT
+Gcceeeccccece
+0CcadcooLcce
+0gccocoeccece
+0goocceLccce

SELECTS VARICUS GRICS FCR THRE $-C 420

LOCS

5
>

CYCLE LCGARITHM TACLE

5/23/7¢€1
(LA SGRD)

CEC 172,163,152, 14C, 12641284 V1E,1CE,108+58,c6,E6

CEC 7245U4454+432+04CC

CEC C
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Cou32
0Gus3
Cuu3Y
Gou3s
COu3¢
COuZ7
Qouuc
Couul
Couk2
GOuL3
Couny
Couus
CouLs6
oouu?
0045C
0Gu51
00452
00452
GCubdu
Q0455

SCLGRLC FL®R 709C

+CgcCcocccoc217
+0(ccceoecaer
+06CCCCCCL177
+000CCCO0C1ES
+CLicCCceoCul
+00CCCC000151
+C0CCLCOGCIN2
+0CCcCCccCc122
+00Cocccoor132
+00C0CCo0C122
+Cocccccecerio
+Cccccccociic
+0CcoccocCCTy
+C00CCCCLCESS
+CCCCCCCOCO5S
+00cccCoecec3z
+G0coccooccce
+Co0cccceooecce
+goccccooccce
+00gcccoocccc

SELECTS VARICLS GRICS FCR THE 5-C 4C20 5/23/7¢61

~ (LA SGRD)
¢ CYCLE LUGARITHM TABLE

FEC 143,135,127, 1017,1C05,105,53490,90,82,72,72

CEC €U, 4S,45,26,0,4CHC

LCGe TEC C
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SELGRC FCLR 7(9C SELECTS VARICLS GRICS FCR THE 5-C 4C20 5/237€1 PAGE 10

(LA SGRD)
CCCE CCNSTANTS TABLE
00456 0 00C24% O COuS6 LCG6+1492C
00457 C COC24 C CCu32 LCGS+1,4,2C
CO460 O COC25 C CCucCeé LOGU+1,4,29
COu¢t € COCL35 C CC351 LCG3+1,,29
Q0ue2 0 COCS5C 0 CO31n LCG2+1,,40
CO463 0 COIC7 C CO244  ACLCY LCG141,,71
0046y +00CCCOCCOCCH CEC 6959423029 1950925+20915,1045+4,3
CouesS +00cCoCCCCCCCS
0ok66 +0000CO0UCCCH
Co467 +CCCOCCCCCCC3
GO47C +CO0OCCCOCCC2
COu71 +0GCOCCCCCCCT
CO472 +00C0OCCCOO0E2
Q0473 +0CCOGCOCCC21
0074 +C0COCCO000ZH
OCu75 +CGCCCCCOCCY?
00476 +L000GCOCCOCT12
00477 +C0OCCCCCCCCCS
C05CC +coOCo0COOCCCH
€0501 +CGCOCCCCCCC3
C05C2 +00G0CCOGLCC2 NS CEC 2
00503 +COCOCCOOCCCO ZERC CfC C
CCS04 0 CCCCC O CO1Y73 AC123 123
GC5C5 © COCCC C Cl4cy AC9CC 9CO
005C¢ 0 COCCC C COSCu K122 AC123
C0507 0 COCCO C COS5CS A9CC ACSOC
C0S51C +30017200CCCO GENX CCT 26C€173C0CGCO
C0511 +32c00(CCC1€CH CENY CCT 22000G0G1&0H
C0512 +3CC172001¢CH LOWX CCT 300173C016CH
C0513 +30017300CCCC HICEX CGCT 3C0173COCLCC
00514 +320172001¢Cx LEFTY CCT 320173C01&CH
0CS515 +321777001604 RITY CCTY 221777601604
0051¢ C COCCC € cocco IR
C0%17 0 CcoCcgo € cccco IR2
€052 ¢ GOCCO C cocue 1
€0521 G 00CCO € 0cCCe J
00522 € COOCO C ccceo N
00523 0 CcCCC C cocce M
00524 0 000CC C CoC(O INCR
¢0525 € €00CO € cocco IhCRE
C0526 +00CCUCOOC227 TAPE CCT CCCOCOCOGC227
G0527 © COGCC C CC524 ACINCR INCR
G053C +02C00CCGCOCQ FIXIT CCT C2Cc¢cococcece
€2205 2 TAPENC 85
C0531 +12C00CCCOCCCO STPTP CCT 126606GC000CC STCF TYPE
€G532 G COCCY € CCs31 Cwl Icce STPTP, 41 CCNTRCL WOREC FOR STCP TYPE
CC533 2 COCC1 € Cos12 Cn2 ICRP LChXy ol CCNTRCL WGRCS FCR BCRCER
00534 2 00COV C COS13 1CRP FIGHX o1
C0535 2 C00C1 C COS1u ICRP LEFTY 1
€053¢ 0 COCCY C CCEs 1cce RITY,
CUS37 € COOCH G CusSuo Chl 1CCD CTPLT .1 CCNTRGL wCRC FCR CGRICTS
COSuC © COOCC © CCCLC CTPLY GRIC CULTPLT REUISTLR
ENC

00541 18 THE FIRST LOCATION NOT USED BY THIS PROGRAM.
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U. WFIIM SUBROQUTINE, Written by K. Crandall
1. Description
a. Purpose: To write BCD information either horizontally
or vertically on film.
b. Calling Sequence: CALL WFIIM (X, N, BCD, IBCD, R, C)

0 - write horizontally
1 - write vertically

K

N = Number of BCD characters to write
BCD = Iocation of first of N consecutively stored BCD characters
(6 characters per word).

O - BCD characters are stored backwards

IBCD = 1l - BCD characters are stored forwards

R = Row nmumber at which to start writing.

C = Character position at which to start writing.

K and N are fixed point integers

R snd C are floating point numbers

c. Details: A frame is considered to be divided into 64 rows

and 128 character positions (columns). However, both R anxd C mey be
miltiples of 1/4 (3/4 = R s 64-1/4; 3/4 s ¢ s 128-1/4) to allow more
exact positioning, superscripts, or subscripts.

When writing vertically, the first character is positioned at row

R and column C and succeeding characters are each spaced down one row.

No more characters will be printed after row 64 is reached.

d. Length and Language: 2758 = 189;4; FAP language.
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e. Data Code Usage: This subroutine is used by RDH-D and CAN-D
in writing grid lines for the 40/20 plotter.

2. Source Deck (FAP) Listing
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LARFLM

00000
00001
00002
00003
00004
00005
00006
00007
00010
00011
00612
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
00034
00035
00036
00037
00040
00041
00042
00043
000uY
00045
00046
00047
00050
00051
00052
00053
00054
00055
00056
00057
00060
00061
00062
00063
00064
00065
00066

0634 00
0634 00
0634 00
0500 &0
-0300 0C
-C773 00
0760 00
-0320 00
0767 00
oucz2 ¢o
0120 00
0400 00
0601 CO
0500 60
-0300 00
-0773 00
07460 00
-0320 00
0767 00
002 00
0120 00
0400 00
0767 00
-0501 00
-0320 00
Q601 GO
0500 60
0774 00
0100 00
-0774 00
-0634 00
-0634 00
0500 00
0737 00
0500 60
-0734 00
-3 00000
0061 00

+07760000

0500 60
-0100 00
-3 00563
-053% 00
-0500 00

0771 00
-0320 00
-0501 00

0601 00
-0320 00
-0501 00

0400 00

0601 00
-0774 00
-0500 00
-0320 00

WRITE

NN = ot en s O=FO000000000CO0O0FODO0OO0O0OOOOOEF —-N &

o

22
4

O=FOO0OO0OOOOO0OQwNNO

FILM ROUTINE
c0000

00107
00110
oo
00005
00145
00010
ooo010
00tus
00002
00147
00014
00150
00173
00006
00145
00010
00010
00146
00001
00151
00026
001147
00022
00173
00152
00173
00004
00001
00036
00001
00072
00130
00003
00000
00002
00000
00107
00045
05

00001
00113
00053
00051
00000
00022
00153
00173
00175
00161
00154
00155
00176
00002
00000
00164

WFILM

WF02

WFOUu

WF06

ENTRY

SXA
SXA
SXA
CLA=
UFA
RQL
RNC
ANA
ALS
suB
TPL
ACD
STO
ClLA=
UFA
RQL
RND
ANA
ALS
sus
TPL
ADD
ALS
ORA
ANA
ST0
CLA®
AXTY
T2t
AXC
Sxe
SXD
CLA
PAC
CLA®
POX
TXL
TCcos
ocy
CLAs
TNZ
TXL
LXD
CAL
ARS
ANA
ORA
STO
ANA
0RA
ADD
STO
AXC
CAL
ANA

5/:4/61
WFILM

WF26,4
WF26+1,2
WF2642,1
Seli

WFE3

8

WFBYy
2
WFB6
WF02
WFB7
WFOu
LTL]
WFB3
&

WF8Y4

1

WF 88
WFOu
WFB6
18
WFou
WFB9
WE oL
byl
1.1
WFG6
1,1
WF13,1
WF20,1
3.4

ol

2,4

v £
WF2642+0
*
77600002205
Tyl

WF17
042,2,371
e-1,2

0,1

18

WF9O0

WF 9y
BUFF
WF93e2
BLANK

D8
BUFF+}
2.4

041
WF9345

169

PAGE



FILM ROUTINE

LAWFLY WRITE

00067 -0501 00 0 00156
00070 -3 00005 2 00076
00071 06C2 00 4 00175
00072 1 00000 1 0CO73
00073 -0500 00 1 0C000
00074 1 77777 4 00075
00075 1 77772 2 00070
00076 -0320 00 2 00164
00077 -0501 00 2 00172
00100 0602 00 4 00175
00101 1 77TT?T 4 00102
Q0102 0754 00 4 00000
00103 0737 0O & 00000
00104 -0634 00 4 00174
00105 0766 00 0 02225
00106 -0540 00 O 00174
00107 0774 00 4 00000
00110 0774 00 2 00000
00111 0774 00 1 00000
00112 0020 00 4 00007
00113 -3 00100 2 00115
00114 -0534 00 2 00113
00115 -0634 00 2 0017M
00116 1 00175 2 0OMNI7
00117 063% 00 2 00125
00120 -0534 00 & 00174
00121 0774 00 2 00006
00122 0560 00 Y 00000
00123 -0773 00 0 000N
00124 -0773 00 C 00006
€0125 -0600 00 4 00125
00126 -2 00001 4 00131
00127 2 0000 2 00124
00130 ' 00000 1 00121
00131 ~-0534 00 & 00174
00132 0774 00 2 00000
00133 -0500 00 2 0075
00134 -0320 00 0 00153
00135 0361 00 0 00173
00136 0601 00 2 00175
00137 -0320 00 0 00161
00140 000 00 O 00150
00141 0601 00 0 00173
00142 1 77777 2 0043
00tu3 2 COCO! & 00133
00144 0020 GO O 0CV105
00145 +231CC0000000

00146 +00CCCOO7T7777

00147 0 CO0CO0 0 00010
00150 © 00000 0 00020
00151 0 00000 O 00OOL
00152 4001777001777

00153 +000000770000

00154 +000000600000

00155 0 00010 0 00000
00156 +220000000000

00157 -3777?27777700

00160 -377777770077

WF12

WF13

WFIL

WB15

WF26

WFI1T

WF18

wF 19

WF20

WF21

WF83
WFBY
WFB6
WFB87
WFB88
WF89
WF90
BLANK

TCP
WF93

ara
TXL
SLw
X1
cAL
Tx1
X1
ANA
GRA
SLw
TX1
PXA
PAC
SX0o
WIox
RCHX
AXT
AXT
AXT
TRA
XL
LXD
SX0
Txt
SXA
LXD
AXT
Log
/RQL
RQL
STC
TNX
TIX
TXI
LXD
AXT
CAL
ANA
ACL
STO
ANA
ADD
STO
Xt
TIixX
TRA
oct
ocY
PZE
PZE
PLE
ocT
ocr
ocrT
PLE
ocT
ocrT

5724761

Tce
WF14,2,5
BUFF 4
=¢1,1,0
[ 1]
*4l,4,-1
WF12¢24-6
WF9345,2
STT+5,2
BUFF .4
weloh,—1
O, b

Ol
ICC. N

10C

O¢h

0.2

Cs

Tok
®42,2,068
1,2
ICC,2
*4+1,2,BUFF
WF1941,2
10C,%

6,2

0,1

12

6

ool
*43,8,1
WF19,2,1
WF18,1,0
10C, &

0,2

BUFF 42
wF90

WFON
BUFF,2
WF93+2
WFB7

WFoy
*4+1,2,~1
WF21,4,1
WB15
231000000000
TI1VTIYT

8

16

»
1777000777
770000
600000
0598
22000000000
=3TTTTITITI77700,~37TTTTT70072,-377777007077
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LAWFLM WRITE FILM ROUTINE 5724761

00161
00162
00163
0C1léu
0C165
0C16¢6
00167
Qo170
00171
Q0172
00173
00174
00175

00275

NO

-3777770C7777
-377700777777 ocr -377700777777,-37007277777707, 7777777777
~3700777777°77
+0071771717T07
+00c0000C0CT2 STT ocr 12,1200,120000,12000000, 1200000000, 120000000000
+000000C01200C
+00000C€120C00
+00c012000C00
+001200CC0G00
+12€0000C0000
0 CO00CO 0 00000 WFoL PIE
0 00000 0 00175 10C 1oce BUFF
BUFF B85S o4
02205 X TAPENC B85
N
IS THE FIRST LOCATION NOT USED BY THIS PROGRAM

ERRGR IN ABOVE ASSEMBLY
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WFLN11?
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V. PPLEV SUBROUTINE, Written by T. Jordan
1. Description
a. Purpose: To evaluate & polynomial p(Z) with real
coefficients for arbitrary argument X and produce coefficients of Q(Z)
where z) = Q(2)*(z - X) + H(X).
b. Calling Sequence: Y = P¢LEV(X, N, A, B) where
X = The argument

N = The number of coefficients of P(X) or the degree + 1.

A = The vector of dimension N containing components defined by
P(2Z) = Ay + A2+ . . . A2t
B = A vector of dimension N - 1 containing components defined by

Qz) = BL + Bz + . . . By DNE

c. Length and Language: 34g = 28;0; FAP language.

d. Data Code Usage: PPLEV is used in the RDH-D code for
transforming each raw data point into a reduced data point after a
final set of least square fit coefficients has been determined.

2. Source Deck (FAP) Listing
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LAPOLE

00000 -0634 00
00001 0500 60
00002 0100 00
00003 -0734 00
00004 0500 QO
00005 0400 00
00006 0621 00
00007 0500 00
00010 0400 00
00011 0621 00
00012 -0/54 00
00013 0020 €0
00014 0131 a0
00015 -0600 00
00016 0260 60
¢0GiI7 (300 00
00020 2 0000}
00021 -0534 00
060022 0020 00
00023 0500 00
00024 0020 0O
00025 O 00000

LITERALS

00026

00027

FUNCTION YO CVALUATE A POLYNOMIAL POLE(X,N,A)

000C0

00025
00002
00023
00000
00003
00026
00017
00004
00026
00015
00000
00017
00000
00015
0C00!
00017
00014
00025
00005
00027
00021
00000

COOFNNNFNOODODOSOFOOFEFNOEN

000000000001
3rrrrrnrnene

POLEV

LgoP

EXIT

NZERQ

ENTRY

SXD
CLA»
TZE
PCX
cLA
ADD
STA
CLA
ACD
STA
2AC
TRA
XCA
STQ
FMPa
FAD
TIX
LXD
TRA
CLA
TRA
PLE
END

POLEV

T,2
2,4
NZERO
0'2

~oaEPR W
-
& &

) -

oP+ 1

>

*y2

1,4

5,2

LCOP,2,1

T2

3.4
=0377777177777
EXIT

0

173

3/5/62

SAVE [NDEX 2
PICKUP N

TEST FOR N=0

N TO INDEX 2

A TO ACCUMULATOR
A+l

SET ADORESS

B TO ACCUMULAIOR
8+1

SET ALCDRESS

0 TO ACCUMULAJIOR

PARTIAL SUM TO MQ
SAVE IN B(I}
MULTIPLY BY X

ADD ALI)

RESTORE INDEX 2

PAGE

1
POLEOOO

POLEDO?
POLEQOY
POLEDO9
POLEODID
POLEOVY
POLEGI2
POLEODI3
POLEOY
POLEQO1IS
POLEOV6
POLEO17
POLEO 1Y
POLEOY9
POLEOIOT
POLEO20
POLEO22
POLEO23
POLEO24
POLED25
POLEO26
POLED27
PGLEO28
POLEQ29

LA POLE



W. MAX3 SUBROUTINE, Written by B. Bacon
1. Description
a. Purpose: To determine the algebraic meximum from an
array of floating or fixed point variables.

b. Calling Sequence: CALL MAX3 (X, M, N, I, Y).

X = Origin of the array of numbers.

M = Memory spacing between the values of the arrsy. A negative M
implies FORTRAN-type storage.

N

]

Number of words in the array.

I

H

The index location of the maximum value. In FORTRAN, the
maximum value is located at X(I).
Y = The meximum value.
c. Length and Language: 66g = 541o5; FAP language.
d. Data Code Usage: This subroutine is used by RDH-D and CAN-D.
This usage is completely automatic.

2. Source Deck (FAP) Listing
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LAMAXZ SUBROUTINE TQ FIND MAXIMUM OF AN ARRAY LA MAX3 3713762

00000 ENTRY  MAX3
00000 0500 00 4 00001  MAX3 CLA b
00001 0621 00 0 00034 STA x1
00002 0621 00 0O 00037 STA X2
00003 0500 00 & 00002 CLA 2,4
00004 0621 00 O 00005 STA .l
00005 0500 00 0 00000 CLA .
00006 0120 00 0 00013 TPL 5
00007 0622 00 0 0006 STD M
00010 0500 00 O 00014 CLA LONE
00011 0601 00 0 00054 STO ADD
00012 1 00000 O 00020 X0 X1 +6,0,0
00013 0760 00 0O 00006 coM
00014 0u00 00 O 00062 LONE ADD ONE
00015 0622 00 O 00046 STD [
00016 0500 00 O 00063 CLA X8
00017 0621 00 O 00054 STA ADD
60020 0500 00 & 00003 CLA 3,4
00021 0621 00 0 00022 STA e+l
00022 0500 00 O 00000 cLa ..
00023 0622 00 0 00050 STD N
00024 0500 00 4 00004 CLA U b
00025 0621 00 O 00055 STaA 11
00026 0500 00 & 00005 CLA Sk
00027 0621 00 0 00052 STA XMAX 1
00030 -0634 00 2 00063 SXD XB,2
00031 ~0634 00 4 00064 SXD XCo 8
00032 -0534 00 2 00047 LXD Mil,2
00033 -0534 00 & 00012 LXD X044
00034 0500 00 0 00000 X1 CLA »e
00035 0601 00 O 00065 ST0 XMAX
00036 0600 00 0 00066 STz 1
00037 0500 00 4 00000 X2 CLA -
00040 0340 00 O 00065 CAS XMAX
00041 0020 00 O 000u4 TRA .3
00042 0020 00 O 00046 TRA M
00043 0020 00 O 000u6 TRA M
00044 0601 00 O 00065 STO XMAX
00045 -0634 00 4 00066 SXD Iy
00046 1 CCCOO & 00047 M TX1 #t1,b,00
00047 1 CQOOY 2 00050 TXI 41,2, 1
00050 -3 00000 2 00037 N TXL X2,2, %8
00051 0500 00 O 00065 CLA XMAX
00052 0601 00 O 00000  XMAX1 STO .
00053 0500 00 0 00066 CLA 1
00054 Qu00 00 0 00000 ADD  ADD .
00055 0601 00 0 00000 I STy *s
00056 -0534 00 2 00063 LXD X8, 2
00057 -0534 00 & GDO&Y LXD XCy bt
00060 0020 00 4 00006 TRA 6ol
00061 0 00000 O 00000 ZERG PlE
00062 ©0 00001 O 00060 ONE  PZE 'l
00063 0 GO0OO O 00061  XB Pl ZERO
00068 © C0000 O 000CG  XC PLE
00065 0 00000 O 00006  XMAX PZE
00066 0 00000 0 00000 I PZE

END
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X. MIN5 Subroutine, Written by B. Bacon
1. Description
a. Purpose: To determine the algebraic minimum from an array
of floating or fixed point variables.

b. Calling Sequence: CALL MIN3 (X, M, N, I, Y)

X = Origin of the array of numbers

i

M = Memory spacing between the values of the array. A negative M

implies FORTRAN-type storage.

it

N = Number of words in the array.

]

I = The index location of the minimum value. In FORTRAN, the
minimum value is located at X(I).
Y = The minimum value.
c. Length and Language: 658 = 5310; FAP language
d. Data Code Usage: This subroutine is used by RDH-D and
CAN-D. This usage is completely automatic.

2. Source Deck (FAP) Listing
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LAMIN3

0coo0
00001
00002
00003
00004
00005
C0006
00007
00010
00011
00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
0003n
00035
00036
00037
00040
Qo0u1
00042
00043
000Lu
00045
000u6
000L7
00050
00051
00052
00053
00054
00055
0C056
00057
00060
00061
00062
00063
006N
00065

LA MIN3

0500 00
0621 00
0621 00
0500 00
0621 00
0500 00
0120 00
0622 00
0500 00
0601 00
1 C0000
0760 00
0u00 00
0622 00
0500 00
0621 00
0500 00
0621 00
0500 00
0622 00
0500 00
0621 00
0500 00
06231 00
-063u 00
-0634 00
-0534 00
-0S34 00
0500 00
0601 00
0600 00
0500 00
Q340 00
0020 00
0020 00
0601 00
-0634 00
1 €0000
1 €000}
-3 CoQo0
0500 00
0601 00
05C0 00
0400 00
0601 00
-0534 00
-0534 00
0020 00
0 00000
0 €0001
0 00000
0 00000
0 00000
0 00000

CODOOOFENOOOCOONNFEFFOOOO0OFOOOFNFNOFOFOOOFOCOOOCOOOCOCQFOOSF

00000

00001
0003y
00037
00002
00005
00000
00013
00045
00014
00053
00020
00006
00061
00045
00062
00053
00003
00022
00000
00047
00004
00054
00005
00051
00062
00063
00046
00012
00000
00064
00065
00000
00064
0o0us
00045
00064
00065
00046
000u?7
00037
00064
00000
00065
00000
00000
00062
00063
00006
00000
00000
00060
00000
00000
00000

MIN3

x0

LONE

Xt

X2

XMIN1

ADD
1

2ERO
ONE
xB
xC
XMIN
1

ENTRY

CLA
STA
STA
cLA
STA
CLA
TeL
STD
cLa
sTO
X1
CoM
ADD
STo
CLA
STA
CLA
STA
cLA
STD
CLA
STA
CLA
STA
SXD
$X0
LXD
LXD
CLA
ST0
STZ
CLA
Cas
TRA
TRA
sTeo
SXD
TXI1
TXI
TxL
CLA
sTO
CLA
ADD
ST10
LXD
LXD
TRA
PLE
PLE
PLE
PLE
PZE
PLE

SUBROUTINE TGO FIND MINIMUM OF AN ARRAY

MIN3

1,4
X1
X2
2,4
[T
e
[T
M
LCNE
ADD
*4+6,040

ONE

M

X8
ADD
3y4
a4+
[}

N

L,u
11
Syl
XMINI
XBe2
XCy4
M+1,2
X0l

XMIN

we, b
XMIN

XMIN

I,4

s+l l4,0e
1,2,

X242, 00

XMIN

LA

.s
s

XB, 2
XCyl4
6o 4

vel
LERC

SUBROUTINE TO FIND MINIMUM OF AN ARRAY

N

L4 M3

3713762
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