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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) TM 7090 computer 

input tape. This input tape, tape A5, is processed on the 7090 by the 

RDH-D PORTRM-II code and its 20 FAP and FORTRAN subroutines. Outputs 

from the 7090 run are tapes A5, which is a BCD tape used for listing on 

the IBM 1^1 input-output computer, tape B5 ̂ ich is a binary tape used 

as input to a Stromberg-Carlson ^/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 

^/20 to write grids, data points and other information on the face of a 

CRT; the information on the CRT is photographed on 35 ™n film which is 

subsequently developed; full-size (lO" x 10") plots are made from the 

35 mm film on a Xerox l824 printer. The 7090 processes a data channel 
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(each individvial measurement is a data channel) in approximately 4 

seconds plus 4 seconds per plot to be made on the 4O/20 for that channel. 

Up to 4500 data 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 l824 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 l824 costs between 5 and 10 cents including rental, supplies, 

and operator time. All automatic computer stops in the codes and sub­

routines are accompanied by on-line instructions to the operator. 

Esctensive redxuidancy checking is incorporated in the FAP tape handling 

subroutines. 
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I 

General Description - 1962 Data Processing System 

A. INTRODUCTION 

The Project Rover computer data processing system was designed to 

process at LA.SL large amounts of data from the Nevada Test Site with a 

minimian of manual data 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 

which 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 40/2O 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 quite 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 manual 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 l824 Printer. 

B. TAPE A5, THE RAW DATA TAPE 

The 7090 input tape designated as tape A5 is a low density (2OO 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 AO frame per second miiltiplexer 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 throxigh the 7090. There may be any nximber 

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 

296018 
296018 
296018 
296018 
296020 
296020 
296020 
296020 
296022 
296022 

Fim Soa.1e 

985 
984 
985 
985 
983 
984 
986 
985 
982 
984 

Zero Scale 

015 
014 
016 
014 
013 
015 
017 
015 
013 
014 

Channel 1 

115 
120 
125 
130 
135 
140 
145 
150 
155 
160 

Channel 2 

210 
215 
218 
221 
224 
227 
231 
235 
237 
240 

Channel 3 

301 
306 
315 
325 
530 
326 
320 
310 
506 
298 

Note that a time of 2960l8 is 29601.8 seconis, and that the time 

changes only every 0.2 seconds. Therefore, a correction must be put in 

for the position of a frame in a set of frames with identical time. For 

example, the actual 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 unpacks 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 

reqiiires 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 

»T -ij j-nj. -n-.j. »TTM̂  Data Point - Frame Zero Scale Normalized Data Point = NDP = 
Frame Full Scale - Frame Zero Scale 

For each multiplexer of data being processed there is normally one file 
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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 = 0 for a 

given channel, a final data point FDP is generated from the normalized 

data point by means of the equation 

FDP = \ Bi(NDP)^ 

1=0 

Here, the coefficients Bĵ  are computer input data. 

b. NCS = 1; direct calibration case: In the case where there 

is a direct calibration on the input tape, 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 shovild there be more than 

50 points). Then a table is formed of VTCS, 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 
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coefficients B^ in the expression: 

FDP = ) Bi(NDP)^. 

1=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 Bi relating volteige 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, 

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

equation 

Y =2^Bi(v)i 
1=0 

to generate a table (AVG, Y ) . Finally, by means of the LSF subroutine 

a least sqviare fit is done to the set of jMsints (AVG, Y ) to determine 

a new set of coefficients E^ in the expression: 
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Y = FDP = ) Bi(NDP)^ 

1=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 

AVG = 1/ NDP^ 1 ̂  N S 50. 

1=1 

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

/ (AVG-NDPi)2 
1 g N S 50. 

i=l 
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 nxmber 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 additional feature, all of the points used in the 

calibration analysis are written on tape B5 for plotting on the 4o/20, 

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. IBti 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 = nxanber of 40/2O plots to be 

prepared from tape B5. Note that for a KIWI B-IA 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, A 4 , A5, Bl, B2, B5, B6 

E. PRODUCTION OF FINAL DATA PLOTS 

Tape B5, after removal from the computer, is fed into the Stromberg-

Carlson 40/20 unit and, at a rate of about 1 film frame per second, the 

information on B5 is printed on 55 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 l824 printer to 

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

F. PRODUCTION OF FINAL DATA LISTINGS 

Tape A5 contains all calibrations and least-square-fitting 

information, and selected data points. This tape is listed on the IBM 

l401 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 information from B6 to A3 in BCD form. There are also a cross-plotting 

subroutine W3XPLT for maMng 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. 
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II 

Annotated Listings of Codes and Subroutines, 

and Subroutine Usage Table 

A. ANNOTATED LISTING OF CODES AND SUBROUTINES 

RDH-D, FORTRAN langxiage, lehgth 21567io^ 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 40/20 cathode ray tube plotter and on tape B6 in 

binary form for permanent storage and input to subcodes. 

CAN-D, FCRTRAN language, length 2l609io, 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. 

B6T^A3, FORTRAN language, length 9l85io^ 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 A5 in BCD form for listing. 

CUS and CUST, FAP language,length 36710 and 72810 respectively, 

written by F. Narin. The CUS and CUST subroutines take the low density. 
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packed, BCD, one record per multiplexer frame tape A5 and convert it 

into a high density, impacked, binary, 200 multiplexer frame per record, 

normalized tape Bl for xise in further data processing. In addition 

CUST, throiogh 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 A5. 

TIC, FAP language, length 588io, written by T. Springer. The TIC 

subroutine is called by the CUST subroutine and replaces a list of 

consecutive floating point times in core storetge 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 language, length l39io» written by F. Narin. The RDBl 

subroutine brings into core storage, normeO-ized, raw data and time 

stored on tape Bl by the CUS or CUST subroutines. 

LSF, FORTRAN language, length 525io> 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 fifth power. 

WRTB6, FAP language, length 77io, written by F. Narin. The WRTB6 

subroutine writes all processed data points and times on tape B6 for 

permanent storage. 

RDB6, FAP language, length l34io, written by F. Narin. The RDB6 

subroutine brings into core storage information written on B6 by the 

WRTB6 subroutine. 
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P|^SB6, FAP language, length 35io* written by F. Narin. The I^SB6 

subroutine positions tape B6 for adding channels to a B6 with some 

channels already on it. 

LSTB6, FAP language, length 60io, 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 50io, written by F. Narin. The LIST 

subroutine is called by the LSTB6 subroutine and merely formats the 

information found by LSTB6. 

miNT, FORTRAN language, length 251io^ written by F. Narin. FEINT 

is called by CUS, CUST, LSTB6, P(^SB6, RDBl, RDB6 and WRTB6 and simply 

prints and writes on tape A3 information that redundancy checks or 

other difficulties were incurred by the subroutines. 

LBLFGD,FAP language, length 398io, written by K. Crandall. The 

LBLFGD subroutine writes information on tape B5 commanding the 40/20 to 

label a grid in fixed point (integer) notation. 

LBWRD, FAP language, length 503io, written by K. Crandall. The 

LBLC31D subroutine writes information on tape B5 commanding the 40/20 to 

label a grid in floating point notation. 

ADVFIW, FAP language, length 33io, written by K. Crandall. The 

ADVFLM subroutine writes information on tape B5 commanding the A0/2O to 

advance its film frame. 
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CLAS, FAP language, length 154io, written by K. Crandall. The CIAS 

subroutine writes information on tape B5 commanding the 40/2O to write 

"Confidential - Restricted Data" on a film frame. 

LINCNT. This subroutine writes Information on tape B5 commanding 

the 40/20 to set a line count for writing BCD information with a 

FCRTRAN "WRITE ^UTHJT TAPE 12" statement. 

PLFIIM, FAP language, length 30510> written by K. Crandall. The 

PLFIIM subroutine writes information on tape B5 commanding the 40/2O to 

plot a set of points with a specified symbol. 

SEI/3U), FAP language, length 352io, written by L. Egbert. The 

SELCâ D subroutine writes information on tape B5 commanding the 40/2O 

to write varioxis grid lines. 

WFILM, FAP language, length l89io, written by K. Crandall. The 

WFIUd subroutine writes information on tape B5 commanding the 40/20 to 

write BCD information either horizontally or vertically. 

P^LEV, FAP language, length 2810, written by T. Jordan. I^LEV 

evaluates the polynomial which transforms a raw data point into a 

reduced data point. 

MAD5, FAP language, length 5310, written by B. Bacon. The MAX5 

subroutine determines the algebraic maximum from an array of floating 

point nimibers. 

MIH3, FAP language, length 54io, 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. 

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

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

subroutines. 

Subroutine 

ADVFM 
CLAS 
GUST, (CUS) 
T.BLPGD 
LBT/GRD 
T.TNCNT 
LSF 
LIST 
LSTB6 
MAX5 
MIN3 
PLFim 
Pĵ TiEV 
I^SB6 
BRINT 
RDBl 
RDB6 
SELGRD 
TIC 
Wi-lIM 
WRTB6 

Coder 

Crandal l 
Crandal l 
Narin 
Crandal l 
Crandal l 

Blaylock,BGG 
Narin 
Nar in 
Bacon 
Bacon 
Crandall 
Jordan 
Nar in 
Narin 
Narin 
Narin 
Egbert 
Springer 
Cranda l l 
Narin 

Code RDH-D 

X 
X 
X 
X 
0 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Code CAN-D 

X 
0 
X 
0 
X 
X 
X 
0 
0 
X 
X 
X 
0 
0 
X 
X 
X 
X 
X 
0 
0 

Code B6TJ^A3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
X 
0 
X 
0 
0 
0 
0 

Subrout ines 
Used 

_ 
-
PRINT, TIC 
-
-
-
-
-
LIST, ERINT 
-
-
-
-
PRINT 
-
roiNT 
PRINT 
-
-
-
miNT 
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Ill 

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 i)oint. In addition, it 

calls the various FAP subroutines which manipvilate 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 

7090. 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 tapes are used by RDH-D and its subroutines: 

Al is the utility tape (Logical tape l) 

A2 is the program and data tape (Logical tape 10) 
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A5 is the BCD output listing tape (Logical tape 9)-

A 4 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 storeige tape written by the CUS and CUST sub­

routines and read by the RDBl subroutine (Logical tape 5)* 

B2 is a temporary storage tape used by CUST and also by the main 

program (Logical tape 6). 

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

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

A6, :^, B 4 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 B5 is fiill, in order to put on a new B5. Sense switches 1 throu^ 

5 are not used. 

2. Tape A2 (Control, Calibration, Labeling) Input. The following are 

the formats for the RDH-D code input: 1 Format (l4l5) 

3 Format (12A6) 

13 format (7FIO.5) 

7 Format (2F10.5,2I5) 

9 Format (^II) 

10 Format (715, 5F10.5, 15) 

11 Ptormat (IP7EIO.5) 

The following i s the input for the RDH-D code: 

1 per tape A2 (Read Input Tape 10, 1, NMPLX, IADDA5, IADVB6 
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1 Set per 
Multiplexer -< 

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

Read Input Tape 10, 1, NCH, NSI, NCHIM, NTWSEC, IMUC, 
NFLAD, NFLBS, NRCSP, ICNFRD, 
NA3SKP, NARIN 

IMUC = IMUC + 1 

Read Input Tape 10, I3, TMN, TMX, DELT, TSTSG 

Read Input Tape 10, 7, (SMTNd), SMAX(l), LXGD(I), 
NXLB(I), 1 = 1 , NSI) 

Read Input Tape 10, 9, (lCS(l), I = 2, A8) 

1 Set per 
Channel 

Dfi 1851 = 1, NCH 

Read Input Tape 10, 3 (REC(I, J),J = 1, I2) 

Read Input Tape 10, 10, NCS(l), NTCC(l), NTCS(l), NMAX2(l), 
ITAI^d), LYGDCI), NYLHI), YMIN(I), 
YMAX(l), PTLGMN(l), NSIG(I) 

13 = NCS(l) + 1 Nl = NTCC(l) 
G^ Tfi (160, 170, 180), 13 

N2 = NTCS(l) 

< 

160 Read Input Tape 10, 11 (BI(I,J), J = 1, Nl) 
Gfi T^ l84 

170 Read Input Tape 10, I3, (VTCS(l,J),J = 1, N2) 

175 Read Input Tape 10, I3, (TSTCS(I,J), J^l, N2),SPAN 
G^ T^ I84 

180 Read Input Tape 10, 11, (BI(I,J), J = 1, Nl) 
Read Input Tape 10, I5, (vTCS(I,j),J = 1, N2) 

G^ 0^ (175, 181, l84), IMUC 

181 Read Input Tape 10, I3 ,(TSTCS(I,J), J = 1, N2), SPAN 

IMUC = 3 

184 Read Input Tape 10, 3,(VERLB(I,J), J = 1, I2) 

185 Read Input Tape 10, 3, (CHNM(I,J), J= 1, 12) 
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INPUT DEFINITIONS AND COMMENTS 

NMPLX Nxmber of multiplexers to be processed on the input tape 

IADDA5 = 0 if the current input tape is the last input tape, = 1 if 
there is an additional A5 tape. 

IADVB6 = 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. 

TITLE =36 coliomns of identifying information normally containing 
a. Realtor and Plan Number 
b. Multiplexer Number 
c 7090 Run Identification 

For example: 
KIWI-BCF EP 2 LLIO 709O RUN 4/15/62 

The title information appears on all (B5, B6, A3) the output 
tapes. 

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

NSI Number of Scaling Intervals = number of 40/2O plots for each 
channel, any number between 0 and 20. Note that 

a. The code will plot only the last 500 points in a 
scaling interval 

b. The plots of calibration data axe independent of NSI 
c The code is severely output-limited by the writing of 

tape B5. The processing for a channel taJces approx­
imately 4 + 4 X NSI seconds 

NCHJM Number of channels in a multiplexer frame, typicsuLly 45 or 50 
corresponding to 45 x 10 or 50 x ^ multiplexers 

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

IMUC = 0 if a multiplexer is not \iniformly calibrated, = 1 if a 
multiplexer is loniformly 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 = 0, times 
are read for aJJL channels for which NCS = 1 or 2. 

NFLAD Number of Files (on tape A5) to advance 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 
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a normal sequence of processing one file after the other, 
NFLAD = 0. 

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

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 in exceptional cases. 

ICNTOD = 1 for the 4o/20 plots to be labeled "Confidential Restricted 
Data", = 0 for no labeling of this type on the plot 

NA3SKP Nxomber 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. 

NARIN Number of frames to advance on the 4o/20 when AINFIM is called 
between the data frames- If NARIN = 0, 2 frames are advanced. 

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

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

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

TSTSG The value a.gainst 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 is not processed. 
Normally, TSTSG will be ~1.0. See NSIG for a path arovmd 
this test. 

SMIN Lower limit for times in a scaling interval. 

SMAX Upper limit for times in a scaling interval. 

LXGD Nimiber specifying the writing of grid lines between SMIN and 
SMAX, LXGD may have the following veuLues: 
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Linear Intervals Cycle logarithmic intervals 

1 = 1 interval 
2 = 2 
3 = 3 
4 = 4 
5 = 5 
6 = 10 
7 = 15 
8 = 20 
9 = 25 
10 = 50 

11 = 1 
12 = 2 
13 = 3 
14 = 4 
15 = 5 
16 = 6 

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

ICS = 1 if a multiplexer pin (channel) is to be skipped, = 0 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 
processing the 3rd channel on a multiplexer (pin No. 4), ICS 
(4) = 1. 

REC 72 columns of information pertaining to an individual channel. 
This will normally be channel niimber, 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. 

NCS = 0 for a channel with no calibration on it 
= 1 for a directly calibrated channel 
= 2 for a channel with a voltage calibration plus a known 
transducer calibration curve 

NTCC Nimber of transducer calibration coefficients, used for NCS = 0 
or 2, and ranging between 1 and 6. 

NTCS Niunber of tape calibration steps, used for NCS = 1 or 2, and 
ranging between 1 and 25' 

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

ITAPOS Multiplexer pin number for the channel, ranging from 2 to 48. 
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LYGD Number specifying the writing of grid lines between YMIN and 
YMAX. See LXGD for details. 

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

YMIN Lower limit for data scaling on a 4o/20 plot. 

YMAX Upper limit for data scaling on a 4o/20 plot. 

PTLCMC 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 
4 
2 
10 + 04 
8 
6 
4 
2 
10 + 03 

NSIG If NSIG is greater than 0, a channel will be processed even if 
the sigma of the calibration linearity is greater than TSTSG. 

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

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

TSTCS Time of the start of the calibration steps. 

SPAN 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. 

VESLB 72 columns of vertical labeling. Actually, only the first 
64 appear on the 40/20 curve and the vertical labeling 
should be limited to colxmms 3 through approximately 55* 

CHNM Channel name in 72 coliimns. 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 B 6 ) , tiirns 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 SL4 

is not on, that is, this is a new computer run, IADVB6 is tested; if 

IADVB6 / 0, I^SB6 is called. P0SB6 advances B6 to the end-of-file and 

sets NCHB6 to the serial number of the last channel on B6. If IADVB6 = 0, 

NCHB6 is set = 0 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 S 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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REWIRD TAPES A^ 5 , 6 
8 SENSE LIGHTS OFF 
3BI SCALING CONSTAMT 

100 
IKAD TAPE 
COmHOL CARD -^(2^7^ . ^ K C H B f r O \-

STABT MULTIPLEXER LOOP 
READ MULTIPLEXER 
CONTROL CARDS 

TJ 

110 * 1 
CALL CUS 
READ CHANNEL 
CONTROL CARDS 

PRINT AND 
WHITE TAPE 9 

db 

580 

LSF CALIHIATIOBS 
STEP AVERAGES TO 
STRAIGHT LINE 

SL 3 
OFF 

i^<750;) 
376 

REWIND 6, SL 3 
FINISH LABELING 
FOR 4020 

PLOT LAST 5 
CALIHIATIONS 
Br WRITING 
TAPE B5 

}£1. 305 

PERFCBM CALIBRATION 
ANALYSIS ON CALIHiATION 
STEPS STORE CALIB­
RATION POINTS ON TAPE 6 

JET FINAL LSF 
COEFFICIENTS 
CALCULATE CHANNEL 
F S , Z 3 

GENERATE 
FINAL LSF 
COEFFICIENTS 
CALCULATE 
CHANNEL F S 

410 
WRITE REST OF 
CALIBRATION 
DIPORMATION ON TAPE 9 

PRINT AND WRITE 
TAPE 9 THAT 
CHANNEL I S 
DELETED 

CD 

GENERATE STEI 
VALUES 

J 5 I 

CALCULATE PIN 
POSITION TIME 
CORRECTION 
FACTOR 

JALCULATE FIRST 
UiD lAST CHANNELS 
TO PROCESS PROM 
PAPE m 

BTART CHANNEL 
toOP FOR THIS 
bl READING 

REDUCE ALL POINTS ON 
IHE CHANNEL ADD PIN 
POSITION TIME 
CORRECTION WRITE 
SOME POINTS ON TAPE 9 

NCHB6-
NCHB6tl 
CALL 
WHTB6 

- ^ \ N S I - 0 7 , 

YES 

PRINT INSTRUCTIONS TO CHANGE 
A5, SL i PAUSE GO TO 
100 WHEN START I S PUSHED 

END FILE B 6 REWIND 2 CALL 
LSTB6, CALL ADVFUl PRINT 
OPERATOR INSmUCnONS EOR 
GEHTTIHG OFF MACHINE GO TO 
100 I F START I S PUSHED 

ARE ALL MULTIPLEXERS (W 
THIS TAPE ffiOCESSED' 

"S" 

WRITE NSI PLOTS 
ON B5 FOB THE 

4020 

4o_i 
ARE ALL CHANNELS 
EROM D t t S Bl 
READING PROOESoED? 

Figure 2. Simplified Block Diagram, RDH-D Code 



The calc-ulated quantity DTPPT is the time difference per multiplexer 

channel, for example, 0.5 msec on a 50 channel, 40 frame per second 

m̂ lltiplexer. 

At order 200, the maximum number of channels to process from tape 

Bl is calculated; note that if NRCRD = 4500, NCMX = 2, that is, at 

least 2 channels are always processed unless ICS, the channel skipping 

indicator, is not = 0. The next step checks to see that at least 2 

records (framed from A5 are on Bl; if not, the miiltiplexer is skipped. 

Orders 202 to 222 calculate NFSCH and NLSCH, the nianbers 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, SLl is 

turned on. 

Order 225 calls RDBl 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 DP(i,j) 

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

called: 

STG(I) = T(I) 
STG(2) = DP(l,4) 
STG(3) = DP(l,5) 
STG(4) = DP(l,6) 
STG(5) = T(2) 

STG(6) = DP(2,4) 
STG(7) = DP(2,5) 
STG(8) = DP(2,6) 

STG(NWDRD) = DP(NRCRD, 6) 

Order 3OO starts the individ\ial channel processing loop. If SL4 
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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 74^ 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 = 0, that is, 

there is no calibration for the channel, the final coefficients B(I) 

are set, SIGMA is set to 0, 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 / 0, the process of finding the data points in the calibration 

steps is started at order 325. The qioantities A and C are the times 

corresponding to 0.01 seconds less than 10 percent of the calibration 

step and 0.01 seconds more than 90 percent of the calibration step. The 

0)̂ 375 loop is over all calibration steps and the D;^60 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 

_ ./Z(CDP - A V G F 
^^^ ~ V NCDP 

where CDP = calibration data point 
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AVG = average of CDP's for that step 

NCDP = Nimiber of CDP's for that step, S 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 D^60 loop is exhausted J4 is tested; if J4 = 0, that is, no 

points were found (calibration times not in STG block) it is assiimed that 

50 points of value 0 were found. If J4 / 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, 

SI^ is turned off and control goes to 38O. If so, the calibration points 

are written on B6 for plotting together with labeling and grid writing 

information and SI5 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 mviltiplexer. 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 

cheinnel 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 > 0, the channel processing continues at 385-

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

values of the tape calibration steps (in iinits 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 cheuinel 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 a data frame by adding a quantity 

(ITAPOS + l)*DTPPr 

to each time in storage for each point. For 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 subtraxited as the ciirrent channels' 

time correction is added in. Each raw data point is inserted in the 

expansion 

NMAX 

Reduced Data Point = ) Bĵ (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 7OO 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 B5 to be put on. Then, if SL 1 is not on, 

control retvurns 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 B5 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 

calibrations to be written on B5 for plotting, control goes to 3OO. If 

there are no calibrations to be plotted, SL4 is turned off and control 

goes to 750. 

After all multiplexers on the input tape have been processed, 

IADDA5 is tested; if IADDA5 / 0, SL4 is turned on, instructions to change 

A5 are printed and the 7090 pauses. If IADDA5 = 0, 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) Listing 
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CRDHD 
CLJilLtED- to !»J_XdANNELS-^'t500__R0IN.T-S-P£fl.-CHAfiNEL^5.Q POXNTS-XISED-P-EK 
CCALIBKATION STEP,TIMES IN ASCENDING ORDER ON INPUT TAPE,20 SCALING 
r iMTFBWAi <:, ' ,nn pnTMT<. fiM AMV nmp P I U T , ^ T H pnuFP i P A ' ; T <;qiiAPk F I T < : 
C25 CALIBRATION STEPS ON ANY ONE CHANNEL 
C- SBHStl-IGHT -I _ I NaiC AJ£S _ NL.SCH=MCH 
C SENSELIGHl 2 INDICATES BAD CHANNEL 
C. -SENSELIGHJ-S. - 3 - AND - U. ARE- US.ED_ fJlR. Pi^OTTiNG -CALLBRAtLON. HAT A 
C A l IS THE UTIL ITY TAPE 1 
r. a? IS THF PRHfiRAH TAPF 10 
C A3 IS THE LISTING TAPE 9 

-C.A'l .IS.J.NTERKEDIAlE.IIAE-SJilRAGE. TAP£.-t 
C A5 IS THE INPUT RAW DATA TAPE 2 
_C_B_l__lS.J>l£-lKIERM£liiaTe.T&P.L_5 
C B2 IS THE INTERMEDIATE CALIBRATION DATA STORAGE TAPE 6 
r. R-̂  T<; THF u n / ? n P i n T T T N r , T A P F i ? 
C B6 IS THE PERMANENT DATA STORAGE TAPE 8 
J l SEN.SE.SWJ-ICH-.S.LX_DilWN_Gi\fES.PAUSt.I0_CHANGE_TAP£_ h-b 

D l M E N S I 0 N S T G ( 1 3 5 0 0 ) , T I T L t ( 6 ) .KECIU? ,12 ) ,NCS(U7) ,NTCCI I* H , A V G ( 2 5 ) , 
JRtCSi J*_ai ,NMAX2i i»_7_l , 1 JJ^POS.LtZ ),J.YGDi_it? 1 ,N^Y_LB1 .Wl.YKLN (i»7.LiYMAXli»7_U -
2 b U l * 7 , 6 ) , V T C S ( U 7 , 2 5 ) , V E R L B ( l » 7 , 12 ) ,CHNM(4r , 12 ) ,TMP(500 ) .LXGDt 20) , 
^ N X I R I ? n ) . N P T S t ? S l . R ( f t > . T S T r . S I U 7 . ? S I . S P A N ( U 7 1 . S H I N ( ? 0 1 . S M A X ( ? n i . 
4TMIN(5),TMAX(5),XYBND(4),NCLPTS(5,25),NSTP(5),NOCLCH(5).TEMPI 5 0 ) , 
5JLCS1_4_7J., X_YP_LT J .UJ.tP JlJiMNii»J_l. _ .,KS.lOJi»J.l 
1 FORMAT(1415) 
3_JiaeMAT{.]2A&I 
4 FORMAT!13X,6A6,32H CHANNEL CALIBRATIONS,CODE RDH-D) 
S F f l R M A r ( a i S , 3 F i n . S . T ? l 
7 FORMAT(2F10 .5 ,2 I5 ) 

. . . y j=_aRMAJt»t6ii.i__ . 
10 F 0 R M A F ( 7 I 5 , 3 F 1 0 . 5 , I 5 ) 
11 fO_R_MAJ( IP7£.1_Q.5J . . . 
13 F0RMAT(7F10.5) 
IS FORMAr(S(JHO...PUT NEXT RFFl OF TAPF AS ON... THFN PRFSS START) 
17 FORMAT(IHO) 

...Id r.O_RMAJ( IH]) ^_ 
19 FORMAT( IH 6 A 6 , I 5 , 3 H X I 2 , 1 2 H MULTIPLEXER) 
2 l_F0AMAr(JH 12.A6,6H . _NC_S=.l2., 1.7H_ FO.R _IH I_S. XHA.NNtLJ . , . 
23 FORMAr( I H l 12A6 ,6A6 ,4HNCS=I1 ,13 ,1HXI2 ) 
?U F0RMAr(2bH0INPUT COEFFICIENTS B1 I )=1P6fc 1 2 . 3 ) 
2S F0RMAT(?5H FINAL COEFFICIENTS B ( I )= 1 P6E 1 2 . 3 , / H Sll.MA = E 1 2 . 3 ) 

._ 27 F0RMA_rt_2SH S.CALING CdE.F.FIC_I_ENTS._Y._=J P2_L ] 2._3 i 
l i 3 H CALCULATED FULL AND ZERO s'c ALE=2E 12 . 3 ) 

29 F0RMAr(30H C ALI BR.A T J 0_N STEP TJ ME_S tSP AN ^r JJ.F.Q.J )_ 
.30 FORMATdSH SCALING L I MI TS5 ( F 8 . 1 , 4H 10 F 8 . 1 , i H , ) ) 
31 F0RMAT(6H STEP 12.6H NPTS^ IU . jH AVG=0PF6.3. 

IbH SIG = 0PF7.'4, 9H MAX DEV=0PF6.3) 
i3_h(lRMAJ-(-2(*H__N0MIML__VALyE_ 0.F.STE_PSfJ_6_F6. n. 
3U "F'0RMAT(7H S I G M A = F 9 . 4 , m rsfsG=F9.4, 
. J_'j 0H_ _F.OR _T_Ht _ _I_AP_E _ C A L I B R A T 10!'l_»_I N^ P.E_l<C E_NJ_ _0_F_ .F.ULL. .S_C AL.tJ. 
37 FOKMAl (U6"[(0tHIS CHANNEL APPEARS BAD AWD IS BEING' OMITTED) 
38 F O R M A T U 6 H THIS CHANNEL APPEARS BAD AND IS BEING OMITTtU) 
U3 f 0RMAI(4(0PF12.2.F7. :J, IPt 11.3) ) 
US r ORMAr( IMHOTOTAL NO P_rS=I5,8H NA3SKP= I 5 , 1 IH . L O O E K D H - D J 
47 TORMAI (35X."33HCA'LCULA'TED FULL,ZERO SC ALE ,'s IGMA=2 ( VPE fo . 3, flH, ), 

lb 10.3, I IH CODE RDH-DI 
49 FORMA 1 (SSHO'op'E'RAfOR... THIS RUN OF KDH-U IS dvER...SAVE" THIs' L'IST ) 
50 FQRMAr( I3A6,16HFIRST STEP TMIN^F I 0.5,6H TMAX = F10.3) 
51 FORMATf32H0UNL0AD AND SAVE TAPES B6 AND A5) 
53 FORMA r(-SSHOTHERE IS OUIPUT ON TAPES Ai AND B5) 
'5'5'>'0KMAf(4b'H"fAPES' A3 A'ND BS' CA'N B F H'ANULEO' Nb.<'MALL'Y) 
S/ F0KM4((32H TAPE Ai CAN BE HANDLED NORMALLY) 
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....5.8-eMMAJJ.5.5H.JAP.E.B5..IS..C.LA55.LFIEP.AND..MUSJ..&e-bAfi0L£il.WIJii.CARfc...J. 
60 F0RMAT(6X,7HPIN NO I2,12A6,15H STEP 1 LIMITS=2F9.2) 

. _. _6_1_ .FORMAHXHIJ 0J(.t38H_ .THE. P.QLLOKING. .tHANRtLS. A.R.E - O.N. .TAPE. .60 J 
62 FORMAT!59H0M0RE THAN 500 PTS IN SCALING INTERVAL F10.2,4H TO 

IFin.?) 
63 FORMATI55H0LESS THAN 2 RECORDS FOUND BY CUS. THIS MULTIPLEXER OUT) 

-.-65.filRMATLl8H0IlALIBXAII0Ji_SI£P__2EJiI..2,_._aH.MJ.SSINiIlL 
REWIND 6 
R£WINDA 
REWINDS 
RFUINinrt 
SENSELIGHTO 
XyfiNDIJJ_=O.D 
XYBND!2)=T00.0 
XYBNDl iJ^Q.O 
XYBNDI4)=100. 
XYPLTI11=0.Q 
XYPLT12)=100.0 
XyPi.I13J.= Q.Q 

XYPLTI4)=1.0 
.1.00. R.E.ADl.N.P.UIT.APE !Oj.TiNM.P.LX, I.A.DDA5j_I_A0y_B_6 . 

lF(SENSELIGHf4') 104, 10 1 
101 IF(IADVB6)102.I03.102 
102 CALLP0SB6INCHB6) 

.G_0_T0J.04. 
10.5 NCHB6 = 0 
. 104. .D.O 75.0.1.1.= 1 j.NMPLX.. 

NLSCH=0 
NCLSEr=1 
READINPUTTAPE10,3,!TITLE{I),1=1,6) 
READINP.UT_T_APEig,.l,NC.HtNS.I.,_NCHF.M.tNF_M.S.EC,IMU.C,N.F_LADj 
1 NFLBS,NRCSP,ICNFRU,NA3SKP,NARIN 
l.F.(.NAR.IN) 104 1,l04Q,J_a4_l 

1040 N"AKIN = 2 

1041 PRINT 18 
HRINT18 
PRINT19,ITlTLE!J),J=lj6),NCHFM,NFMSEC 
READINPUTTAPE10,13,TMN,TMX,DELT,TSTSG 
IMUC=IMUC+1 
R'EADI N P U TTA P E 10,^,1 SMI N ( i ') , SMAX { I )', LXGD! I ) , NXLB! I ), 1= I , N'S I ) 
READ INPUT TAPE 10. 9.(NTCS1 I).1=1.48 ) 
UOl101=2,48 

..l.lQ_.l-CS(Irn=NTC.S(.Ii . 
CALLCUS(NCH, 4500,NFLAD,NFLBS,TMN,fMX,NRCRD,STG,NRCSP) 
REWIND6 . . _ 

A=NCHFM 
C=NFMS£C 
l )TPPT= l .U / (A»C) 

150 001851=1,NCH 
KEADiiMPUTTAPE 1 0 , 3 , (REC ( i , J) , J= I , 12) 
_kEApJNPyTTAP_E.10,10jNCS( I ) ,NTCC ( I ) ,NTCS ( I ),NMAX2! I ) , I T A P O S U J , . 
1LY( ' /D( I ) , NYLB ( I ) , YMINl ' i ) , YMAX ( I I , PTLGMN! f ) , 'NS IG ! I ) 
D l l ! i N I t L . l i L . _ 
.M2 = NTCS( I ) 
I 3 = N C S ( I ) + l b O T O ! 1 6 0 , 170, 180),13 

J 6Q K EAQI N.P.UT lAP.E I.O , J I , ( D J X l , J.).,.4= 1 j.N 1.) _.. 
GOTO 184 

170 KEADINPUTTAPtXQ ,13.IVTCSll.J).J=1.N2) 
1?5 K E A D I N P U r T A P E 1 0 , 1 3 , ( T S T g S ( I , J ) , J = 1 , N 2 ) , S P A N ! I ) 

.00X018.4 
180 K E A D I N P U ' T T A P E I O , I i, (B'I (i, J ) , j=i ,N'I ) 

K_E.A_DIN_P_UTJ_APE10j_1_3,iyTCSj I,. J ) , J= 1 ,N2J,_ 
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. . . . b O . L 0 U 7 J i , ) B _ U l 8 2 J - ^ l M U C - . . . . 
131 K E A O I N P U T T A P E I O , 1 3 , ( T S T C S d , J ) , J = 1 , N 2 ) , S P A i M ( I ) 

1MUC=3 . . . . . . . . . . 
K = I 
Al-i = IM? 
GOTO 184 

. 182 Uill83J=.l,N3 _ . . . . . . ._ . 
1 8 i r S T C S d . J ) = T S T C S ( K , J ) 

i P A N l J ) = S P A N t K ) . -
184 R E A D I N P U T T A P E t O , 3 , ( V E R L B ! 1 , J ) , J = 1 , 1 2 ) 
I H ' , i . ' F A n i M P I I T T A P F l n T - i , (THMMt I , .11 , 1= 1 , I ? 1 
200 .MCMX=13500/NRCRD-I 

I F ( N R C R D - l ) 2 Q l , 2 0 1 , 2 0 2 . 
2 0 1 H R I N T 6 3 

W R n E 0 U T P U T I A P E 9 , 6 3 . . . . . 
GOIOrSO 

2 0 ? i j Fs r .H=N i <;r.m-j 
2 0 3 I F ( N F S C H - N C H ) 2 0 4 , 2 0 4 , 7 4 5 
2 0 4 l F n C S ! N f S C H J ) 2 0 6 , 2 . ^ 0 8 , 2 0 6 . . . . . . . . . . 
20(S NFSCH=NFSCH+1 

O0T020.3 
?0tt NLSCH=NFSCH 

L^J 
2 1 0 iviLSCh = NLSCH+1 

I F ( N L S C H - N C H ) 2 n , 2 1 1 , 2 2 0 
2 1 1 1 = 1 + 1 
2 1 2 1F( I C S ! N L S C H ) 1 2 2 0 , 2 1 4 , 2 2 0 
2 1 4 I F ( I - N C M X ) 2 1 0 , 2 2 1 , 2 2 0 
2 2 0 uLSCH = N L S C H - 1 
2 2 1 I F ( N L S C H - N C H ) 2 2 5 , 2 2 2 , 2 2 0 
2 2 2 SENSELIGHT1 
2 2 5 C A L L R 0 B 1 ( N C H , N R C R D , N F S C H , N L S C H , STG) 

NWRC = .MLSCH-NFSCH+2 
NWURD=NRCRO»NWRC 
l5il 

300 U0740I2=NFSCH,NLSCH 
. 1F.( SENSE LI GHT4)-iOI ,302 

501 SENSELIGHT4 
G0r0376 

302 J=J+1 
WRITE0UTPUTTAPE9.23.!REC(I?.Il.I=1.12).(TITLb(I31.I3=l.6 1.NCS(I2) 
1,NCHFM,NFMSEC 
J 1=NMAX2(I2) + 1 
PRINT2 1 , (RtC!I2,I) ,i = ) , 12),N(;S! 12) 
IF(NCS(12))325,305,325 

iOS 0051513=1,Jl 
315 B(I3)=BI1I2.I3) 

SIGMA=0.0 
317 LHMIN=POLEV!0.,JI,BjTMP) 

'CH'MA'X=P6LEV( i., JI , B , IMP') 

G0T04I0 325 X=SPAN(I2)».l-.Ol 
Y = SPAN(I2)».a<-.02 
J2=NTCS!12) 
WRITE0UTPUTTAPE9j 
J 3=1 
0037513=1,J2 
A=TSTCS!I2,I3)+X 
C=A + Y 

29, ,!TSTCS1I2, I),I = 1,J2),SPAN!I2) 

J4 = 0 
U0328I=1,50 

328 
TMPd )=0.0 
TEMPI I)=0.0 
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J 4 I N 0 = 0 
3 2 9 U 0 3 6 0 I 4 = J 3 . N W D R D , N W R C 

1 F ( J 4 1 N D 1 3 2 9 2 , 3 2 9 2 , 3 4 5 

_ iZy2._LhI i.1 i ^ L l l r AUi i l l t 34Q,i3Q 
•150 l F ( S T b ( I 4 ) - C ) 3 4 0 , 3 4 0 , 3 3 5 
3 3 5 I F ( J 4 ) 3 6 0 , 3 6 Q , 3 4 3 . . . . 
3<40 I 5 = I 4 + J 

b = | l + S 1 G ( I 5 ) 
J 4 = J 4 + 1 
L £ M e L J . 4 1 ; i I G l i 5 J 
I M P ! J 4 ) = S T G ( 14) 
I F ( J 4 - 5 0 ) 3 6 0 , 3 4 5 , 3 4 5 

545 A = J 4 
A V G ( I 3 ) = U / A . . . . 
C = 0 . 0 
I xRIT i r A P F 6 . ! T F M P d l . 1 = 1 . 5 0 ) . (TMP ( K ) . K = 1 . S 0 ) 
0 0 5 5 0 1 5 = 1 , J 4 
l E M P ( . I 5 ) = A B S F ( T e M P ( l 5 ) - A V G ( I 3 ) 1 

J S O C = C + r h . M P ( I 5 ) « T E M P ( 15) 
L A L L M A X U T E M P . - l , J 4 , I 5 i X A M ) 
S 1 G = S ^ K T F ( C / A ) 

j!tR I L U I L l f i J J T A P F 9 . . 5 I . I 3 . J 4 . A V G [ I 3 ) . S I G . X A M 
IJCLPI S ( N C L S E 1 , I 5 ) = J 4 
G O T 0 i ? 5 

5 60 L O N T i n U E 
I F ( J 4 ) 3 6 2 , 5 6 2 , 3 7 5 

3 6 2 J 4 = 5 0 
oRJJEOUTPUTTAP.EJ,.65lAi-C 
J4IIN(U= 1 
J 5=1 . . . 
hO TO 3 2 9 

5?5 J 3 = I 4 - N W K C . . . . . 
• - J O C L C H ( N C L S E T ) = I 2 

_ _. _ .4Sr£. i I 'JCLSEI 1=. I2 
„ C L S h r = N C L S E T + l 
l F ( N C L S E T - S ) 3 7 5 5 j 3 7 5 5 . , 5 7 o . . 

5?5S I F ( S t N S E L I O H T 3 ) 3 8 0 , 5 d 0 
5 7 6 I = \ C L S £ T - 1 . . 

„ C L S E T = 1 
KEWINU6 
L A L L ADVFLM(0,NARIN) 
CALLSELGRD(5i6) 
LALLLBLFGD!1,6,XYPN0) 
0037913=1,I 
I5=NSTP(13) 

0037814=1.15 

r7=NCLPTS(I3,I4) 
KEADTAPE6,(TEKP(I6),I6=1,50),(TMP!I8)iI8=l,50) 

A = fMP( 1) 

C = ( TMP( I n-A)/18.0 
0=1+20»(I3-1) 

J F(I 4-113768.3765.3768 

5i'65 1MIN( I3)=TMP( 1) 

TMA.X( 1_3.).=.TMP!I7) 
3?68 0057716=1,17 

iff rMPU6J = (TMP(I6)-A)/C + D 
3^8 CALLPLFILM( I ?,TM'P( 1 00 ) , TMP ,-1 , TEMP,-1 , X Y P L T , 42, 0 ) 

379 SENSfcHGHTj, 

KLWIND6 

LALLLINCN.T.ISaj 
k,RI TEOUTPUTT'APE 12,4, ! TITLE! 11,1 = 1,6) 

00 5 795.1.3=1 J I 
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Iil.=LNOCLJlhl!Ii)L 
I 7 = I T A P 0 S ! I 4 ) 

.3795 WRJTE0aT_PUTTAPEJ2_,-60,i r_, . ICMNM! J4iI5J_,.15?_1., 12 ) , TMINJ_L31, JAAXI J ^ l . _ 
1F(SENSELIGHT4)^50,380 

-iriO 0 0 5 8 ? ! 5 = 1 . . I ? 
582 r E M P ( I 5 ) = V T C S ( I 2 , I 3 ) 

-__ . . WKLTE0UteUJT.APE9.^33,iTEMPJXl, l-=L^J2J . 
CALLLSF1J2,1,AVG,TEMP,B,SIGMA) 

_. LALLMAX5!T£MP,- .1 . ,J2, I , A 1 . . ._ ___ 
C A L L M I N 3 ! T E M P , - 1 , J 2 , I , C ) 
A = ion .«STr .MA/ (A- r . 1 
WRITE0UTPUrTAPE9,34,A, lSTSG 
I f ( A - r S T S 0 ) 3 d 3 , 3 8 3 , 4 0 5 . . 

385 I F I N C S ! I 2 ) - l 1 3 9 0 , 3 8 4 , 3 9 0 
. 3ii4 .CALLLSF.(.d2.NKAX2JJ2.l ,AVG,TE«P,B,5.1G^A) _. 

IJOT0 5 1 7 
VVO ,1 5 = NTr.C( 12) 

u 0 5 9 2 I 3 = l , J 3 
5 9 2 L ( I 3 ) = B 1 ( 1 2 . 1 3 ) . . . _ _ . __ 

rtRITtOUTPUrTAPE9,24,(B(I),I=l,J5) 
404 0 0 4 0 4 5 1 3 = 1 , J 2 

A=rEMP(13) 
_ _ 4 A U . i . l £ M P . L L l i ^ P i i L . t y J A j J 3 j . Q r J M f l 

( , 0 r 0 5 8 4 
4 0 5 I F ( N S I G ( 1 2 ) ) 4 0 5 S , M 0 5 5 , 5 8 5 _ . . _ . . . . 

405S KRIrE0UTPUrTAPE9,37 
P R I N T 5 8 
uaT074O 

a J O . , i F l J 1-6)412.1420,420 . .. 
4 12 J4=J1+1 

1;04I5I = J 4 , 6 
4 15 I, ( I ) = 0 . 0 
420 , . k l r tOUTPUnAPEV,2' :>, (h;( I ) ,1 = 1,6) ,SIGMA 

l .KITt001PUTTAPCV,2r ,YMIN( 12) ,YMAX( 12 ) , CHMAX , CHM I,\ 
r>RITE00rPUTTAPtV,5U, ( SMI.NI I I ) ,SMAX.tI 1 iJ_= l .rJi iLJ 

')00 IF ( I 2-i^FSCri 1 5 0 2 , 5 0 2 , 5 2 5 
•J02 r n c p = o . o 
5 2 5 . .K I r i - . 0 U T P U r T A P E > , 4 5 , H l < C ' U ) , M A ^ S K P 

1='^A5SKP 
J 5= I 

. J 4 = N M \ X 2 ( I 2 ) + 1 . _ 
A = n A P U S ( I 2 ) + l 
r I \ IC=X«DTPPT 
x = r i i i c - r i r , c p 
i ^•.lCP = T I ^ c 
0 0 6 0 0 1 3 = 1 ,iJVJUKO,iN„'RC 
1 = 1 + 1 . . . . 
J ? = I 5 + J 
S T G ( I j ) = S r u ( 1 5 ) + X 
« = S T G ( J 2 ) 
i n i l J 2 ) = P 0 L E \ / ( A , J 4 , B , TMP) 
I F ( 1- i ,A 5 SKP) 6 0 0 , 6 0 0 , 5 3 0 

• i jO 1=0 
I t M P l J 3 ) = S T G ( 1 3 ) 
I tN 'P( J 3 + 1 )=A \ 
1 t M P ( J 5 + 2 ) = S T G ( J 2 ) 
J 5 = J 5 + 3 
I F ( 0 5 - 1 2 1 6 0 0 , 6 0 0 , 5 3 2 

5 5 2 , .R I r E 0 U T P U T T A P E 9 . 4 3 . (TEMP( J 3 ) , J 5 = 1 , 12 ) 
J 5=1 

___6O0 CONTINUE 
L f l f t O l 1 = 1 , 1 2 
r.EMPiJ_)_=R£C_H2,J_l 
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601 
605 

. . JiJi e 1J.+. 13 J ^LH N M i X 2 , I J 
TEMPI I+25)=VERLR(12,1) 
NCHa6=NCHB6+1 
CALLWRTB6(NCHB6,NRCR0,rEMP,TIlLE,STG, J . N W R C ) 
rFMPI451=YMA)(f 1?) 
1 E M P ( 4 2 ) = Y M I N ( I 2 ) 
J2=0. _ 
IF(NSI1740,740,625 

_ 6 2 5 _ U O ? 0 0 I i = l , N S l 
A=SMIN(13) 
f . = S M A X I T 51 

6 30 
651 

J2 IN0=1 
DO 645 I4=l,NW0RD,J>iWRC- . 
I F ( 5 T G ( 1 4 1 - A 1 6 4 5 , 6 4 0 , 6 3 0 
I F I S I G ! 1 4 1 - 0 640,.6.40,631 
J2IN0=J2IND+1 
IF1J2IND-10)645,645.650_-

640 J2=J2+1 
_J2IN0.= 1 

645 15=14 
650 CALL AOVFLMIO,NARIN) 

15=I5-(J2IND-1)»NWRC 
LALLSELGRn(LXGD(l3).LYGD(I2)l 

11652,654,654 
652 

654 

0 56 

6 5 7 

6 58 
6_59 

6 60 
700 

' n"o 

7 40 

745 
746 

^43 

760 

lF(LYbU( 12)-
.I=LYG0(I2)-4 
UALLSELGRD(1,1) 
1EMP(40|=A 
TEMP(4I )=C 
CALLiLNCl i l i& i i J . . .. __. 
ARITEOUTPUTTAPE12,47,CHMAX.CHMIN,SIGMA 
CALL_WFILM( 1 . 6 3 , T E M P ( 2 6 ) , 0 , 1 . 0 , 5 . 0 ) _ 
CALLV.FILM( 0 , 3 6 . T I T L E . 0 , 5 6 . 0 , 3 0 , 0 ) 
I .ALLWFILM(0, 72, TEMP( 14) , 0 , 5 8 , 0 , 3 . 0 , 0 . 1 
C A L L W F I L M ( 0 , 7 2 , T t M P , 0 , 5 9 . , 3 3 . 0 ) 
JJ=i5 . . . . 
J4=J54J 
I F ( J 2 - 5 0 0 ) 6 5 7 , 6 5 7 , 6 5 6 
J2=500 
wRlTEOUTPUTTAPE 9 , 6 2 , TEMP (40 ) , TL^fP ( 4 I ) 
L A L L P L F I L M ( J 2 , T M P , S T G ( J 3 ) , NWRC,STG(J4), 

.U-lHyUiA12 L : L i a . IA^ i . 65V ,658 
1 EMP(42)=PTLGMN(I2) 
0 A L L L C L F G D ( N X L B ( _ I 3 ) , N Y L B ( 12 ) .IF MP (40) ) 
IF( ICNFRD)660,700,660 
C A L L C L A S 
J2 = 0 

J F ( SENSE SHITCH 6__1 7 1 0 , 740 
CALL ADVFLM ( 0 , 2 ) 
_ENO FILE 12̂  
cNiJ F ILE 12 
KEWINO 12 
PAUSE 7777 7 
CONIJIJUE. _ _ ^ 
IF(SENSELIGHl1i745,202 
IF(SENSE LIGHT31750,746 

NWRC,IEMP(40),42,u) 

iFNS£LIGHT4 
IF(MCLSET-1)748,748,300 
IF( StN'SELIGHr4') 7SO,750 
l-0̂ iU'~<UE 
1F(IA0DA5)760,600,760 
PRINT 15 
P R I N T l ~f 
(-RINT I 7 
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SEMSELJI iHT!*. . . 
PAUSE fffff 
G o r o i o o 

« 0 0 L N O F I L E S 
ii.EW.Ij J i l2 . 
t ,R I r h O U T P U r T A P E 9 , 6 1 
C A L L L S T B 6 
K E W I N 0 8 
P R l N r 4 9 
HRINT51 
P R I N r S 5 
L A L L A U V F L M ( 0 , 2 ) 
1 F ( I C N F R O ) 8 1 C , 8 0 5 , 8 I O 

8 0 5 PKINT55 
G 0 r 0 8 1 5 

810 r R I N r 5 7 

E E J m i i J . 
8 15 P R I N r i 7 

P R I N T 1 7 
PAUSE 7 7 7 7 7 
1,0 TO 100 
L N O 
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T 

H 

I 
s 

I 
s 

T 

H 

E 

V 

I 
R 
T 
I 
C 
A 
L 

L 
A 
6 
E 
L 
I 
N 
c 
C 
A 
R 

c 
I 
N 
F 
0 
R 
M 
A 
T 
I 
0 
N 

THIS Is THE CHANNEL NANE C A W I N F O R M A T I O N 
THIS IS THE REC CARO INFORMATION FOR THE SAMPLE ROH-B RUN 

CALCULATED f U L L . U W SCALE.SIGMAx 9.929E 0 1 . 3.851E-01. 2.080E-01 COCE ROH-0 

5. Sample Output 
(Xerox ELot) 
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T H I S I S THE 
C A L I B R A T I O N 
C A L I B R A T I O N 
STEP 1 NPTS^ 
STEP 2 NPTS 
STEP 3 NPTS 
STEP U NPTS 
STEP 5 NPTS^ 
STEP 6 NPTS^ 
STEP 7 NPTS 
STEP 8 NPTS^ 
STEP 9 N P T S : 
STEP 10 NPTS 
STEP 11 NPTS 

REC CARD I N F O R M A T I O N 
STEP T I M E S , S P A N = 
STEP T I M E S , S P A N = 
= 5 0 AVG= 1 . 0 0 5 : 
= 5 0 AVG= 0 . 9 0 7 : 
= 50 AVG= 0 . e C 6 
= 50 A V G - 0 . 7 0 5 
= 5 0 AVG= 0 . 6 0 3 : 
= 5 0 AVG= o . s o u ; 
= 50 AVG= o . u o o : 
= 50 AVG= 0 . 2 9 9 : 
= 5 0 AVG= 0 . 1 9 6 : 
= 5 0 AVG= 0 . 0 9 U : 
= 50 AVG= C . 

N O M I N A L V A L U E OF S T E P S = 1 
S I G M A = 0 . 2 0 9 5 T S T S G = 1 . 

I N P U T C O E F F I C I E N T S 
F I N A L C O E F F I C I E N T S 

B ( I ) = -
B ( ! ) = 

S C A L I N G C O E F F I C I E N T S Y = -
S C A L I N G L I M I T S S 9 0 0 . 0 TO 

TOTAL NO PTS 
5 7 7 U . 2 0 
5 7 7 8 . 2 0 
5 78 2 . 2 0 
5 7 8 6 . 2 0 
5 7 9 0 . 2 0 
5 7 9 U . 2 0 
5 7 9 B . 2 0 
5 8 0 2 . 2 0 
5 8 0 6 . 2 0 
5 8 1 C . 2 0 
5 8 ) 1 1 . 2 0 
5 8 1 8 . 2 0 
5 8 2 2 . 2 0 
5 8 2 6 . 2 0 
5 8 3 0 . 2 0 
5 8 3 1 . . 2 0 
5 8 3 8 . 2 0 
5 6 1 1 2 . 2 0 
5 8 U 6 . 2 0 
5 8 5 0 . 2 0 
5 8 5 1 1 . 2 0 
5 8 5 8 . 2 0 
5 8 6 2 . 2 0 
5 8 6 6 . 2 0 
5 8 7 0 . 2 0 
5 8 7 1 1 . 2 0 
5 8 7 8 . 2 0 
5 8 8 2 . 2 0 
5 8 8 6 . 2 0 
5 8 9 0 . 2 0 
5 8 9 U . 2 0 
5 8 9 8 . 2 0 
5 9 0 2 . 2 0 
5 9 0 6 . 2 0 
5 9 1 0 . 2 0 
5 9 1 U . 2 0 
5 9 1 8 . 2 0 
5 9 2 2 . 2 0 
5 9 2 6 . 2 0 
5 9 3 0 . 2 0 

= 2 2 6 0 
l . O O U 
1 . 0 0 5 
1 . 0 0 5 
0 . 9 0 7 
0 . 9 0 5 
0 . 8 6 1 
o . e o u 
0 . 8 0 1 1 
0 . 7 0 1 1 
0 . 7 0 U 
0 . 6 9 6 
0 . 6 0 1 
0 . 6 0 2 
0 . 5 0 U 
0 . 5 0 1 
0 .1199 
0 . 3 9 9 
0 . 3 9 7 
0 . 2 9 8 
0 . 2 9 6 
0 . 2 8 1 
0 . 195 
0 . 1911 
0 . 0 9 3 
0 . 0 9 2 
0 . 0 9 1 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 189 
0 . 1 1 9 1 
0 . 5 1 2 
0 . 6 2 1 1 
0 . 72 6 
0 . 8 2 0 
0 . 9 1 3 
0 . 8 2 1 

N A 3 S K P = 
9 . 9 7 1 E 
9 . 9 e i E 
9 . 9 8 1 E 
9 . 0 0 8 E 
8 . 9 8 8 E 
8 . 5 5 3 E 
7 .9911E 
7 . 9 9 U E 
7 . 0 C 1 E 
7 . C C 1 E 
6 . 9 1 9 E 
5 . 9 8 7 E 
5 .9S11E 
5 . 0 2 0 E 
11.989E 
k.973E 
3 . 9 8 G E 
3 . 9 7 0 E 
2 . 9 9 0 t 
2 . 9 6 9 E 
2 . 8 2 2 6 
1 . 9 6 3 E 
1 . 9 52E 
9 . 5 9 3 E 
9 .1189E 
9 . 3 8 6 E 
3 . 8 5 1 E -
3 . 85 1 E-
3 . 8 5 1E-
3 . 8 5 1 E -
3 . 8 5 1 E -
3 . 8 5 1E-
1 . 9 1 1 E 
11.891 E 
5 . 0 9 8 E 
6 . 2 1 5 E 
7 . 2 3 9 E 
8 . 1 5 0 E 
9 . 0 7 0 E 
8 . 1 6 0 E 

1.0 

FOR THE SAMPLE RDF-D RUN 
5 7 7 1 . . 0 5 7 8 U . 0 5 7 9 1 1 . 0 5 8 0 U 

SIG = 
S IG = 
S IG = 
S IG = 
5 I G = 
5 1 0 = 
5 I G = 
SIG = 
5 I G = 
5 I G = 
S IC = 

0 

1 0 . 0 
0 . 0 0 0 7 MAX CEV= 
C O O U O MAX CEV = 
0 . C C 2 0 MAX DEV= 
C . 0 0 1 7 MAX UEV= 
0 . 0 0 3 1 MAX CEV = 
0 . 0 0 7 3 MAX CEV = 
O.OCI12 MAX DEV= 
C .CCU9 MAX OEV = 
0 . 0 0 2 8 MAX CEV= 
0 . 0 0 2 6 MAX CEV= 
0 . MAX CEV= 

. 9 0 . 8 0 . 7 

0 . 0 0 1 
0 . 0 1 7 
0 . 0 0 8 
C . 0 0 7 
0 . 0 1 3 
0 . 0 3 1 
0 . 0 1 7 
0 . 0 2 1 
0 . 0 1 1 
0 . 0 1 1 
0 . 
0 . 6 C 

. 0 0 0 0 FCR THE TAPE C A L I B R A T I O N , 

• 0 . 
3 . 1 

- 0 . 
3 ; i E 

6 C C C . 

0 1 
01 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
01 
0 1 
CO 
0 0 
0 0 

- 0 1 
• 0 1 
- 0 1 
- 0 1 
• C I 
• C I 

0 1 
01 
01 
CI 
0 1 
0 1 
0 1 
CI 

l . C O O E 0 2 
- 0 1 9 . 8 9 ) E 0 1 

l . O O O E 0 2 
C , 

9 CODE ROH-C 
5 7 7 5 . 2 0 
5 7 7 9 . 2 0 
5 7 8 3 . 2 0 
5 7 8 7 . 2 C 
5 7 9 1 . 2 0 
5 7 1 : 5 . 2 0 
5 7 9 9 . 2 0 
5 8 0 3 . 2 0 
5 8 0 7 . 2 0 
5 8 1 1 . 2 0 
5 8 1 5 . 2 0 
581 9 . 2 C 
5 8 2 3 . 2 0 
5 8 2 7 . 2 0 
5 3 3 1 . 2 0 
5 8 3 5 . 2 C 
5 8 3 9 . 2 0 
5 8 1 1 3 . 2 0 
5 8 1 1 7 . 2 0 
5 8 5 1 . 2 0 
5 8 5 5 . 2 0 
5 8 5 9 . 2 0 
5 8 6 3 . 2 0 
5 8 6 7 . 2 0 
5 8 7 1 . 2 0 
58 7 5 . 2 0 
5 8 7 9 . 2 0 
5 8 6 3 . 2 0 
5 8 8 7 . 2 0 
5 8 9 1 . 2 0 
5 8 9 5 . 2 0 
5 8 9 9 . 2 0 
5 9 C 3 . 2 0 
5 9 0 7 . 2 0 
5 9 1 1 . 2 0 
5 9 1 5 . 2 0 
5 9 1 9 . 2 0 
5 9 2 3 . 2 0 
5 9 2 7 . 2 0 
5 9 3 1 . 2 0 

1 
1 . 0 0 3 
1 . 0 0 5 
1 . 0 0 5 
0 . 9 0 6 
0 . 9 0 5 
0 . 8 1 1 
0 .8011 
0 . 8 0 U 
0 . 7 0 4 
0 . 7 0 3 
0 . 6 1 1 
0 . 6 0 1 
0 . 6 0 2 
0 . 5 0 1 
0 . 5 0 0 
O . U I O 
0 . 3 9 7 
0 . 3 9 7 
0 . 2 9 8 
0 . 2 9 6 
0 . 2 0 3 
0 . 1 9 1 1 
0 . 19U 
0 . 0 9 3 
0 . 0 9 2 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 2 7 ? 
0 .1196 
O.511O 
0 . 61l9 
0 . 7511 
0 . e i l 3 
0 . 9 3 U 
0 . 7 6 8 

0 . 

) . 5 
1 I N 

CALCULATEI 

9 . 9 6 0 E 
9 . 9 8 1 E 
9 . 9 8 1 E 
8 . 9 9 8 E 
8 . 9 8 8 E 
8 . 0 5 7 E 
7 .9911E 
7 . 9 9 l t E 
7 . 0 0 1 E 
6 . 9 9 1 E 
6 . O B O E 
5 . 9 8 7 E 
5 . 9 9 1 1 E 
1 1 . 9 8 9 E 
l l . 9 a i l E 
11.09UE 
3 . 9 7 0 E 
3 . 9 7 0 E 
2 . 9 8 6 E 
2 . 9 6 9 E 
2 .O I16E 
I . 9 5 2 E 
1 . 9 5 2 E 
9 . 5 9 3 E 
9 . U 8 9 E 
3 . B 5 1 E ^ 
3 . 8 5 1 E -
3 . 8 5 1 E -
3 . 8 5 1 E -
3 . 3 5 1 E -
3 . 8 5 1 6 -
3 . 8 5 1 E -
2 . 7 28 E 
U . 9 U 2 E 
5 . 3 7 7 E 
6 . U 5 3 E 
7 .1198E 
8 . 3 7 7 E 
9 . 2 7 7 E 
7 . 8 2 9 E 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 0 
0 0 

-0 1 
- 0 1 
-0 1 
- 0 1 
- 0 1 
- 0 1 
- 0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 

THIS IS THE TITLE CARD INFORMATION NCS=2 5CX20 
0 58111.0 582U.0 58311.0 58l l l l .O 58511.0 58611.0 587U.0 

O.l l 0 . 3 0 .2 0 . 1 0 . 
PERCENT OF FULL SCALE 

0 . 0 . 0 . SIGMA= 2 . 0 8 C E - 0 1 
FULL AND ZERO SCALE- 9.929E 01 3 . 8 5 1 E - 0 1 

5 7 7 6 , 
5 7 8 0 . 
5 7 8 1 1 . 
5 7 6 8 . 
5 7 9 2 , 
5 7 9 6 . 
5 8 0 0 . 
58011 . 
5 3 C 8 , 
5 8 1 2 . 
5 8 1 6 . 
5 8 2 0 . 
5 8 2 1 1 . 
5 8 2 8 , 
5 8 3 2 . 
5 8 3 6 . 
5 8 l l 0 . 
581111. 
58118 
5 H 5 2 . 
5 8 5 6 . 
5 8 6 0 . 
58611 . 
5 6 6 8 . 
5 8 7 2 , 
5 8 ^ 6 . 
5 8 8 0 , 
5 t 8 1 l , 
5 8 8 8 . 
5 8 9 2 . 
5 8 9 6 , 
5 9 0 0 , 
59011 . 

V08. 
5 9 1 2 , 
5 9 1 6 , 
5 9 2 0 , 
5 9 2 U . 
5 9 2 8 , 
5 9 3 2 , 

. 2 0 

. 2 0 

. 2 0 

. 2 0 

. 2 0 

. 2 0 

. 2 0 

. 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 

1 . 
1 . 
1 , 
0 . 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 
0 
0 , 
0 . 
0 , 

.oou 
, 0 0 5 
, 0 0 5 
. 9 0 5 
. 9 0 5 
. 8 0 6 
,8011 
, 7 52 
,7011 
, 7 0 3 
,6011 
. 6 0 1 
. 6 0 2 
, 5 0 1 
, 5 0 0 
. llOO 
, 3 9 7 
, 3 9 7 
. 2 9 6 
. 2 9 6 
. 1 9 6 
, 195 
. 1 7 7 
, 0 9 2 
. 0 9 ? 

! o i l 9 
. 3 6 9 
.1197 
, 5 6 9 
. 6 7 3 
. 7 7 5 
. 8 6 5 
,9011 
. 7 59 

9 , 
9 , 
9 . 
8 
8 . 
8 . 
7 . 
7 
7 , 
6 . 
6 . 
5 
5 
U, 
U, 
3 
3 
3 . 
2 , 
2 
1 
1 . 
1 . 
9 
9 , 
3 . 
3 . 
3 
3 
3. 
3 . 
5 
3 , 
h. 
5 . 
6 
7 . 
8 . 
8 . 
7 

, 9 7 1 E 
. 9 8 1 E 
, 9 8 1 E 
. 9 8 8 E 
, 9 8 8 E 
, 0 1 5 6 
. 9 9 U E 
.1177E 
, 0 0 1 E 
, 9 9 1 E 
. 0 0 8 E 
. 9 8 7 E 
. 9 9 U E 
. 9 8 9 E 
,981 lE 
. 9 9 1 6 
. 9 7 0 E 
, 9 7 0 6 
. 9 6 9 E 
. 9 6 6 6 
. 9 7 3 E 
. 9 6 3 6 
, 7 8 7 6 
. l l b 9 E 
. U 8 9 E 
. 8 5 1 6 -
, 8 5 1 6 -
. 8 5 16-
. 8 5 1 E -
. 8 5 1 E -
, 85 1E-
.21186 
, 6 9 1 E 
. 9 5 3 6 
. 6 6 7 6 
. 6 9 1 E 
. 7 0 5 6 
. 5 9 5 E 
, 9 7 7 t 
. 5 5 0 E 

0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 0 
00 

-0 1 
• 0 1 
- 0 1 
-0 1 
- 0 1 
- 0 1 

00 
0 1 
0 1 
01 
01 
01 
0 1 
0 1 
0 1 

5 7 7 7 . 
5 7 8 1 . 
5 7 8 5 
5 7 8 9 . 
5 7 9 3 . 
5 7 9 7 . 
5 8 0 1 
5 8 0 5 
5 8 0 9 . 
5 8 1 3 . 
5 8 1 7 
5 8 2 1 , 
5 8 2 5 . 
5 8 2 9 . 
5 8 3 3 
5 8 3 7 
S S U l , 
5 8 U 5 . 
581l9 
5 6 5 3 
5 8 5 7 . 
5 8 6 1 . 
58 6 5 , 
5 6 6 9 
5 8 7 3 . 
5 8 7 7 . 
5 8 8 1 
5 8 8 5 . 
5 f 8 9 . 
5 8 9 3 . 
5 8 9 7 
5 9 0 1 , 
5 9 0 5 . 
5 9 0 9 . 
5 9 1 3 , 
5 9 U . 
5 9 2 1 . 
5 9 2 b. 
5 9 2 9 , 
5 9 3 3 . 

. 2 0 

. 2 0 

. 2 0 

. 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. ? 0 
, 2 0 
. 2 0 
, 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
, 2 0 

1 , 
1 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
0 , 
0 . 
0 . 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
C. 
0 . 
0 . 
0 , 
0 , 
0 . 
0 . 

. 0 0 3 
, 0 0 5 
, 9 1 7 
9 0 5 

. 9 0 5 

. 6 0 5 

.8011 
7 0 9 

. 7011 

. 7 0 3 
, 6 0 3 

6 0 1 
. 5 2 3 
, 5 0 1 
. 1|99 

3 9 9 
, 3 9 7 
. 3 1 2 
. 2 9 6 
, 2 9 6 
, 1 9 5 
. 1911 

100 
0 9 2 

. 0 9 2 

. 1 7 2 

. l l l i C 
, 4 9 8 
. 6 0 3 
. 7 0 1 
, 7 9 8 

.aar 
, 8 5 9 
. 7 3 0 

9 . 
9 . 
9 . 
8 . 
8 . 
8 . 
7 . 
7 . 
7 . 
6 . 
5 . 
5 . 
5 . 
i i . 
U. 
3 . 
3 , 
3 . 
2 . 
2 , 
1 . 
1 . 
1 , 
9 . 
9 . 
3 . 
3 , 
3 . 
3 . 
5 . 

3 . 
1 . 
U. 
M. 
5 . 
6 . 
7 , 
8 . 
8 . 
7 . 

, 9 6 0 6 
9 8 1 E 

. 1 1 2 E 

. 9 8 8 E 
, 9 8 8 E 
0 0 5E 

.99 I1E 

. 0 5 3E 

. 0 0 I E 
, 9 9 I E 
, 9 9 8 E 
. 9 8 7 6 
, 2 0 7 E 
. 9 8 9 6 
. 9 7 3 E 
, 9 8 0 E 
. 9 7 0 6 
. 1 2 2 6 
, 9 6 9 E 
. 9 6 6 6 
, 9 6 3 E 
9 5 2 6 

. 0 3 2 6 
, U 8 9 E 
, U89E 
. 8 5 1 E -
, 85 1E-
, 3 5 1 E -
, 3 5 1 E -

8 5 1 E -
. 8 5 1 6 -
. 7 3 5 6 

39UE 
. 9 6 3 E 
. 9 9 8 E 
. 9 7 0 6 
, 9 3 2 6 
, 8 1 2 E 
, 5 3 2 E 
. 2 6 0 6 

01 
0 1 
0 1 
0 1 
01 
0 1 
C I 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
01 
C I 
0 1 
01 
01 
C I 
01 
01 
0 1 
01 
00 
0 0 

- 0 1 
- C I 
- 0 ) 
- 0 1 
- 0 1 
- C I 

01 
01 
01 
CI 
01 
01 
0 1 
CI 
01 



59311. 
59 38, 
59U2. 
59116, 
5950 . 
595U. 
5958 . 
5962 . 
5966. 
5970 . 
59711. 
5978 . 
5982 . 
5936 . 
5990 , 
59911. 

. 2 0 

. 2 0 
, 2 0 
. 2 0 
, 2 0 
. 2 0 
, 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
, 2 0 

0 . 
0 . 

c. 
0 . 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 
C. 
0 . 
0 . 
0 . 
0 . 
0 . 

,703 
,607 
.510 
. MIU 
.303 
, 196 
,259 
,353 
, l l50 
,530 
.1163 
.3211 
,202 
, 129 
,117 
,085 

6 
6 . 
5 . 
U 
3 , 
1. 

2 . 
3 
l l . 
5 . 
k, 
3 
2 , 
1 . 
1 , 
8, 

.9916 
,0396 
,0876 
.135E 
.CJ9E 
,973E 
,60liE 
.525E 
.U92E 
.281lE 
,622E 
.2 ' l6E 
,C35E 
,311E 
, 198E 
.77116 

01 
01 
0 1 
0 1 
01 
01 
01 
0 1 
01 
0 1 
C I 
ni 
01 
0 1 
0 1 
0 0 

5935. 
5939 
59113 
591l7, 
5 95 1. 
5955, 
5959 
5963 
5967. 
5 9 7 1 . 
59 ^5 
5979 
59B3. 
5987, 
5991 , 
5995, 

. 20 

. 2 0 

. 2 0 
, 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
, 2 0 
. 2 0 
. 2 0 

MORE TFAN 500 PTS IN SCALING INTERVAL 5 

0 . 6 7 8 
0 .579 
0.U92 
0 .38U 
0 . 2 7 7 
0 . 191 
0 .28 6 
0 .377 
O.ll 70 
0 .532 
0.1l31 
0 . 2 8 9 
0 . 1 8 5 
C. 128 
0 . 106 
0 . 0 8 2 

9CC.00 

6 
5. 
U 

3 
2 . 
1 . 
2 , 
3 
l l . 
5. 
4 , 
2 , 
1. 
1 . 
1 . 
8 

TO 

.71136 

. 7 70F 

.9016 

.8356 

.7806 

.932E 
,8666 
.7636 
.6al lE 
.3056 
,301E 
.89UE 
.870E 
. 302E 
,oe5E 
. l l55E 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 0 

6 0 0 0 . 0 0 

5936. 
5911O. 
59UU, 
59118. 
5952 . 
5956. 
59 60. 
59/11. 
5 968. 
5972. 
5976, 
5980. 
59811. 
5988. 
5992, 
5996. 

. 2 0 

. 2 0 

. 2 0 
, 2 0 
. 2 0 
. 2 0 
, 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 
. 2 0 

0 , 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 

. 6 5 / 

.556 

.1171 

.355 
,247 
.206 
,306 
, l l02 
,U93 
.5 19 
.396 
,260 
,159 
.128 
. 105 
.081 

6 . 
5 . 
U, 
3 
? . 
2 . 
3 
U. 
U , 
5 . 
3 
2 . 
1 . 
1 . 
1 
8 , 

,536E 
. 5U36 
,69UE 
.5I16E 
,11806 
,077E 
.0706 
.0116 
.9 116 
,1706 
.9606 
,607E 
,611E 
.30 IE 
.07UE 
.360E 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
01 
0 1 
0 1 
C I 
0 1 
0 1 
0 1 
01 
0 0 

5937 .20 
59U1.20 
59115.20 
5 9U9.20 
5953 .20 
5957 .20 
596 1.20 
5 9 6 5 . 2 0 
5 9 6 9 . 2 0 
5973 .20 
5 9 7 7 . 2 0 
598 1.20 
5985 .20 
5989 .20 
5 9 9 3 . 2 0 
5997 .20 

0 , 
0 . 
0 . 
0 . 
0 , 
0 . 
0 . 
0 . 
0 . 
0 . 
0 , 
0 . 
0 , 
0 . 
0 . 
0 . 

.632 
,535 
. MUI 
.3211 
.215 
.233 
,32 8 
.112 6 
,5111 
. l|91l 
,362 
.228 
.132 
. 127 
,103 
.079 

6 .287E 
5.325E 
ll.UOllE 
3 . 21166 
2.170E 
2.31166 
3 . 2 8 7 6 
l l .21t9E 
5 .118E 
U.9226 
3 .622E 
2.29UE 
1.3112E 
1.2906 
1.0536 
8 . 153E 

01 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
0 1 
0 1 
01 
0 1 
0 1 
0 1 
C t 
0 1 
0 0 

fe 



B. CM-D, Written by F. Narin 

1. Introduction 

CAW-D (calibration Analysis - D series) is a PORTEIAN 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- ilgure 3 is a block diagram of the 

code. As an example of the speed of the code an 11-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 A0/20 output for aJJL points 

3-0 minutes with a summary plus 4o/20 output and a listing of all 

points. 

The CAK-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 GAN-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 l) 

A2 is the program and data tape (Logical tape 10) 
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BLOCK DIAORJUf, OAN-D CCfflE FOR THE 7090 

90 U O + 7 

RIAD TAPE 
CONTROL 
CARD 

READ KULTIPLEXES 
1](F0B«ATI0« 
CARDS 

SET SCAimQ LIMITS 
CAIl CUS 
SET CONSTANTS 
REWIND TAPE 6 
COMPUTE MAXIMUM NO. 
OF CHANNILS TO READ 
FROM Bl 

CALCULATE ACTUAL 
CHAIBELS TO READ -
(ROM Bl. 

-»JSL1 I >fc 
160 

START CHANIIL 
P R O d s s n a LOOP 

UOO 
rALL STEPS^ 
^PROCESSED?/ 

285 

vn 
o 

UiSW 

WRITE STEP INFORMATION, 
INDITIDUAL POINTS ON 
TAPE 7 

K6 
FIND STEP AVERAOE, 
STANDAKD DEVIATION, 
MAXIMUM DEVIATION 

WHITE STEP 
POINTS ON 
TAPE 6 

FIND AND STORE 
ALL POINTS ON 
CALIBRATION STEP 

l6t+3 
START CALIBRATION 
STEP LOOP 

f 
WRITE SUMMARI CF 
ALL STEPS ON 
TAPE 9 

CALL LSF 
- ^ WRITE LEAST 

SQUARE FIT 
DATA ON TAPE. 
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WRITE CHANNELS 
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FCB U050 INPUT 
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A3 is the BCD output listing tape (Logical tape 9)* 

A 4 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 tape 5). 

B2 is a temporary storage tape used by CUST and also by the main 

program (Logical tape 6). 

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

A6 , B 3 , B 4 , B6 are not used. However, B 4 is normally reserved for 

binary card output. Sense Switches are not \ised. 

2. Tape A2 (Control, Labeling) Input 

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

1. Format (2FIO.5, 1015) 

5. Format (12A6) 

7. Jtormat (7FLO.5) 

9. Format (l4l5). 

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

One card V RE^D INPUT TAPE 10, 9, NMPLX, IADDA5 per tape l̂  > ̂  > > ^ 

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

One set per 
Calibration -i 

READ INHJT TAPE 10, 1, TMN, TMX, NCH, NSTP, IWPTS, IW4020, 

NFLAD, NFLBS, KRCSP 

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

READ INPUT TAPE 10, 7, (VSTP(l), 1 = 1 , NSTP) 
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Definitions and Comments: 

NMPLX = the number of multiplexer calibrations on the tape. 

IADDA5 = 0 if this is the last tape, = 1 if there is an additional 

tape A5. 

TITLE = 72-columns of identifying information. 

TMN = Minimum time limit for good data times. 

TMX = Maximum time limit for good data times. 

NCH = Ntimber of channels on the tape (̂  47). 

NSTP = Number of steps in the calibration ( S 25). 

IWPTS = 0 to omit listing individual points, / 0 to list individual 

points. 

IW4020 = 0 to omit 40/20output, / 0 to include 4o/20output. 

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

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

NRCSP = Niimber of records to skip on tape A5 after finding a good 

record. 

TBSTP = Time of the beginning of the I'*'̂  calibration step. 

SPAN = Length of the calibration steps 

VSTP = Value of the 1*̂ ^ 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 40/20 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 nianbers 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 

m\iltiplexer, SL 1 is ttcrned on. The DJî  472 loop, orders l60 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 RDBl reading, SL 1 is tested; if on, 

SL 2 is 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 B5 if IW4020 / 0. If 

SL 1 is not on, processing continues for the rest of the channels in the 

multiplexer. If SL 1 and SL 2 are on, or if SL 1 is on and IW4O20 = 0, 

control goes to 550, the end of the multiplexer loop. After all 

multiplexers on the tape are processed, IADDA5 is tested; if 0, 

instructions to the operator to get off the machine are printed; if / 0 

instructions to change A5 and continue processing are printed. 

4. Source Deck (FORTRAN) Listing 
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CCAN D 
_.CTAP£._AJ_ LS JH£_UJJLLlTy__TAPE 

CTAPE A2 IS THE PROGRAM TAPE 
r.TAPF AS !«; THF INPUT TAPF 
CTAPES AS AND Bb ARE THE OUTPUT TAPES 

_ .C JAP-ES_ A l t * _ B L -AND_ _B2 _ AR£ _THE _INJ£KMLD1ATE_ _TAeES 
CSHARE TWO BOARD 

__CLJ_MIItJl T0_i5_SJEPS,__tI_CHANblEl-S._,__i*iQ0 r.QaD_RECORQS P£K_EIL£. 
U IMENSIONTITLE{12) ,STG(20000) ,TEMPI 5 0 ) , A V G ( 2 5 ) 

If TFMP?i i nn t f TR<;TP(?SI , V < ; T P ( ? S I , N P T S ( ? S I .<:Tr,(?si.xAM( ? S I , R ( ? I 
2 , N C L P T S ( 5 , 2 5 ) , T E M P 3 ( 5 0 ) . T E M P U ( 5 0 ) , T M I N ( 5 ) , T M A X ( 5 ) , X Y B N D ( 4 ) , 
3NCKP_LIiiT,TJ_U5)^T_2(25J_^XyPI.Tl»^J 

1 F0RMAT(2F10 .5 ,1015) 
___ _2._tORHAT_JA5HOL£SS-JiiAN.2. RECURQS.P.OUND aY_CiiS._TKlS_MliJLIIPi^EXER__aUT__. 

1) 
S F n R M A T ( U 7 I l l 
5 FORMAT(12A6) 
i> F_OBMAi:I JHai2Ai>_tl 1H. CODE..CAN.Jl)_ 
7 F0RMAT(7F10.5) 
8.f.0.RMA_T.(_6H.5TEP J2.t7H__T_aSJP=_F8._l_t6H__N.PTS?_Ut6_H_ VSJP=E7,2_,_ 
IbH AVG=F7-3,9H MAX DEV=F7.3,5H SIG=F8.'+,9H TBG+END=2F9.2) 

9 FORMAT! 1UI51 
10 FORMAT!17F7.3) 
]J i-_QRMA.Tt 1H_1_1_2A6J 1 IH_C_O.DE_CAN_DJ 
11* F0RMAT(20H0SLMMARY FOR PIN N0.I3,11H CAN D CODE) 
_I6__FgRM_A_T_(.]H_0I2,2_0_H_S_Tf.PS____F_lT__C_0_EFF_S_=2F9._4t8H__ SIG_MA_=F_8_._lt) 
18 FORMAfcSSHOOPERAfoR.-.PUT NEXT REEL OF A5 ON, THEN PRESS START )' 
20 FORMAT(IHl) 
22 FORMAl(55H00PERAT0R...THIS CAN-D RUN IS COMPLETE... SAVE TAPE A5 ) 
25 FORMAT! IH 12A6_,11H CAN D CODE) 
27 FORMAl (7H PIN N0I3,'26H FIRST STEP TMIN AND t'MAX = 2F 10.2) 
30 fORMAr(9H PIN NO. 13) 
90 KEADINPUtT'AP£10,9,NMPLX, I ADDAb 

U0550I0=1,NMPLX 
100 KEADINPUTTAPEICS, (TITLE( I) , 1=1 , 12) 

KEADINPUTTAPEIO,1,TMN,TMX,NCH,NSTP,IWPTS,IW4u20,NFLAD,NFLBS,NRCSP 
VRITbOUTPUTfAPE9,11,(TITLE!I),1=1,12) 
XYBND!1)=0.0 
XYBND(2)=100.0 
XYBNO[3)=0.0 
XYBND(U)=100.0 
XYPLF! 1 )=0.0 
'XYPLT(2) = 100.6 
XYPLr(3)=0.0 
XYPLr(4)=1.0 
PRINT6. (Tl TLEd ) . 1 = 1 . 12) 
KEAD INPUT TAPE 10,7,(TBSTP(I),1=1,NSTP),SPAN 
KEADINPUTTAPEIO,7,(VSTPd),I=1,NSTP) 

110 LALLCOSfNCH, 4500,NFLA'D",NFLBS, TM' N.TM" X.NRCRD, S'fG.'NRCSP ) 
IF (NKCRD-1) 111, 111, 112 

1 11 PR'iNf 2 
^.RITE OUTPUT TAPE 9,2 
bO TO 550 

I 12 NLSCII=0 
NCLS'E'r=l 
KEkJIND6 
I, C H M X = 2 do 0 0 / N RC Rb - ( 
X = . 1«SPAN- .01 
Y=.8«SPAN+.02 
D0500_I l = l_,it7 
.>lFSCH = NLSCH+i 
i lL SCH.=N_L SC_H_+NCH_MX, 
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J.nNJCHMX. 
G0T0145 

. ) 4 U J = J - l 
NLSCH=NLSCH-1 

145 I Fl Nl 'ir.H-Nr.H) 150. 147 ,140 
147 SENSELIGHTl 

._ 150.CALLRDal{NCHtNRCRD,NF5.CH.NLSCtl4.S.IGJ 
NCHP=NLSCH-NFSCH+1 

_..NJW0S=N£F1P+J. . . . . . . 
160 D0472I2=1,NCHP 

IFI^FIMSFI I G H T ^ H A I . l ^ ? 
161 SENSELIGHT3 
.. . G0Tfl4b4 . 
162 NPIN=NFSCH+I2 

IB=1 
NO=NWDS»NRCRD 
Ua4QQI3=l,NSTP 
TM N=TBSTP(I3)+X 
[ M . X T L T M . N + Y 

1=0 
...Li0252J.4.=.lB,.M(3.NW.D.S 

I F ( S T G ( I 4 ) - T M N ) 2 5 2 , 2 0 0 , 1 7 5 
175 JFlSTftlim-TM X)20QtgOQi2;>Q 
2 0 0 1=1+1 

. I F ( I r 5 0 1 2 0 5 t 2 g 5 j 2 0 3 
2 0 3 1 = 1 - 1 

b_gTg255 . 
2 0 5 J = I 4 + I 2 

TEMP(1)=STG!J) 
TEMP3( I )=STGI I4 ) 

.GOT0252 . 
2 5 0 I F ! 1 ) 2 5 5 , 2 5 2 , 2 5 5 
252 CONTINiUt. 
255 SUM=0.0 

T 1 1 I 3 ) = T E H P 3 n ) 
T2 ! I 3 ) = T E M P 3 ! I ) 
I F ! I W 4 . 0 . 2 0 1 2 5 6 , 2 5 . 8 , 2 5 6 

256 w'RlfETAPE6, ( TEMP ( J ) , J = l , 5 0 ) , ( TEMPi ( K ) , K = 1 , 50 ) 
NCLP T.SJ.NCLS.E.Ttl 3J = 1 
fVcHPLT(NCLSET)=NPIN 

2 5 8 Z = I 
N P T S ( I 3 ) = I 
0 0 2 6 0 1 5 = 1 , 1 

260 SUM=SUM+ftMP(I5) 
. AVG(I.3.)_=SUM./.Z 

bUM=0.0 
U 0 2 6 5 I 5 = 1 . I 
r E M P 2 ( I S ) = A B S F ( A V G ( I 3 ) - r t M P ! I 5 ) ) 

_..265..SUM = S_U.M_+TtM.P2(I_5J.»TE_M_P_21I_5.) 
S I G ( i 3)=SQRTF(SUM/Z) 

_1-AL.L.M.AX3JJ.EMP_2,.T1 jI. i I.5,S_UM) 
XAM( I:>) = SUM 
1 F ( I W P T S ) 2 7 5 . 4 0 0 . 2 7 5 

275 I F ( I 3 - l ) 2 8 5 , 2 8 3 , 2 t t 5 
283 t»RITE0UTPUTTAPE9j30,NPIN 
285 hRI fECIUTPUtTAPE9,8, 1 3 , TBSTP! 13) ,NPtS{ 13 ) , ' vs f P( 13 ) , A V G ( Fs ) ,XAM( 13) , 

l S I G ( I 3 ) , T l ( I 3 ) . t T 2 ! I 3 ) 
WRlf£0UTPUtTAPE9, 1 0 , ! Y E M P " { ' J ) , J = 1 , I ) 

400 1B=I4-NWDS 
4 l 0 WRITE0UTPUTTAPE9,14,NPIN 
415 U0420I=1,NSTP 
420 WRITEOUf P'uff AP'£9, 8 , I , TBSTP! l") , NPf's ! I ) , v " s f P ( i ) , AVG! I ) ,XAM('i ) , S'lG! I )' 

1 , T 1 ! I ) , T 2 ! I ) 
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CAELLSf_l.NSJP_tl,AVXiiVS_TP_,B.,iJ^G«AJ__ 
4 50 WRITE0UTPUTTAPt9 ,16 ,NSTP,B !1 ) ,B !2 ) ,S IGMA 

IF!LW4D2^Q145Zt472_,_452 _ 
452 rMCLSCT = NCLSET+l 

IF(Nr. l S F T - I S 1 4 7 ? , 4 5 4 , 4 5 4 
454 I=NCLSET-1 

N i : j . S £ J = l 
REWIND6 
CALLADVFLMI0,2J ._ _ . 
CALLS£LGRD(5,6) 
(.Al I I Rl GRH! 1 , A , X V R M f l l 
U 0 4 6 5 I 2 = 1 , 1 
0 0 4 6 0 I 3 = l t N S T P . . . _ . . . . . 
I 4 = N C L P T S ( I 2 , I 3 ) 
READ[AP£.6i(T£.M.P!I.5) . iI5_=1t50J ttT£M_P31J.6_)_tI6_=_l,5_0.)_. 
A = TEMP3! 1) 
C = ( T e . M P 3 ! I 4 ) - A ) / 1 8 . 0 
0 = 1 + 2 0 « ! 1 2 - 1 ) 
l F J I _ l - l J 4 5 7 . 4 5 6 t 4 5 Z 

456 1MIN ! I2 )=TEMP3! 1) 
IMAX] I2)=TEMP3jJ_4_l _ __ 

457 0 0 4 5 8 1 5 = 1 , 1 4 
458 r E M P S ! I 5 ) = D - H T F M P 3 ( I 5 ) - A ) / C 
460 t A L L P L F I L M ! I 4 , T E M P 4 , I E M P 3 , - l , T E M P , - 1 , X Y P L T , 4 2 , 0 ) 
465 CONTJN^UE __. _ 

REWIND6 
_CALLJ_LNCN_TL58J_ .__ _. 
WRITE0UTPUTTAPE12 ,25 , (T ITLE(J ) , J=1 ,12 ) 
D 0 4 6 8 I 4 = 1 . I 

468 WRITE0UTPU1TAPE12,2 7,NCHPLT(I4),TMIN(I4),TMAX(14) 
___.I.F(StNSELIGHT3) 550,4.70 _ ... 

4 70 SENSEL1GHT2 
472 CONTINUE 
475 IF!StNSELIGHT1)480,500 
480 1F(SENSELIGHT2)550.482 
482 1F{IW4020)484,550,484 

....4.84__SE.NSELIGHT3 
GOTO 160 

500 SENSELIGHTO 
550 CONTINUE 

1F!1ADDA5>600.60Q.575 
575 PRINT18 

WRITE0UTPUTTAPE9,18 
PRINt"20' 
PAUSE77777 
tdfov'o 

600 PRINT22 
PRINT20 
WRITE0UTPUTTAPE9,22 
'PAUSE7777'7 
(.0T090 
bND 
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•080 

•070 

•060 

•050 

tOf: 

•030 

•020 

•010 

tOOOtOO 
tOOO*00' 

\, 

'. 

f j — 

, 

' 1 

• 100 
SAMPLE RUN COOE CAN-0 1/21/62 (THIS IS THE TITLE CAROl 

PIN NO 2 FIRST S.IEP TMiN ANO TMAXs 5505.00 5509.80 
PIN NO 3 FIRST STEP TMiN ANO THAX« 5505.00 5509.80 
PIN NO 4 FIRST STEP TMIN ANO TMAXs 5505.00 5509.80 
PIN NO i FIRST STEP TMIN ANO TMAX= 5505.00 5509.80 
PIN NO 6 FIRST STEP TMIN ANO TMAX= 5505.00 5509.80 

CAN 0 COOE 

5. Sample Output 
(Xerox Plot) 
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SAMPLE RUN CODE CAM-0 1 / 2 1 / 6 ? (THIS IS THE TITLE CARD) COOL CAN 0 
PIN NO. 2 
STEP 1 TBSrP= 5 5 0 4 . 0 NPIS= 50 VSrP= 100.00 AVt,= 1.019 MAX UEV' 0 . 0 0 6 iH,= 0 . 0 0 2 0 TBG^END= 5 5 0 5 . 0 0 5 5 0 9 . 8 0 

1 .020 1 .020 L O W 1 .019 1 . 0 2 0 L O W 1.U2U 1 .020 1 . 0 2 0 1 .020 1 .021 1 .021 1 . 0 2 0 1 . 0 2 0 1 . 0 2 0 1 . 0 2 0 1 .020 
1 .019 1 .019 1 .020 1 .0^1 1 . 0 2 0 1 . 0 2 0 1 . 0 2 1 1 .021 1 . 0 2 1 1 . 0 1 9 1 . 0 1 9 1 .019 1 . 0 2 0 1 . 0 2 0 1 . 0 2 0 1 . 0 1 9 1 . 0 1 9 
1.020 1.019 1.019 1.019 1.018 1.018 1.018 l . O l o 1.017 1.017 1.016 1.015 1.015 1.011 1.011 1.013 

STEP 2 TBSTP= 5S11 .0 NPrS= 50 VSTP= 90.uO AVG= 0 . 9 J 6 MAX DEV= 0 .007 510= 0 . 0 0 2 0 TBG^tND^ 5 5 1 5 . 0 0 5 5 1 9 . 8 0 
0 . 9 1 J 0 .912 0 . 9 1 1 0 .910 0 . 9 0 9 0 . 9 0 8 0 .907 0 .907 0 . 9 0 7 0 .907 0 . 9 0 6 0 . 9 0 6 O.V06 0 .906 0 . 9 0 6 0 . 9 0 6 0 .906 
0 . 9 0 6 0 .905 0 .906 0 . 9 0 6 0 .906 0 .906 0 .906 0 .905 0 . 9 0 5 0 . 9 0 5 0 . 9 0 5 0 . 9 0 5 0 . 9 0 5 0 .905 0 . 9 0 5 0 .90S 0 .905 
0 . 9 0 5 0 .905 0 .905 0 .905 0 .905 0 .905 0 . 9 0 5 0 . 9 0 1 0 . 9 0 5 0 . 9 0 5 0 . 9 0 5 0 . 9 0 5 0 .905 0 .905 0 . 9 0 5 0 . 9 0 1 

STEP 3 TBSTP= 5521 .0 NPTS= 50 VSTP= 8 0 . 0 0 AVG= 0 .805 MAX UEV= 0 . 0 0 5 SIG= 0 . 0 0 1 2 TBGtEND" 5 5 2 5 . 0 0 5 5 2 9 . 8 0 
U.810 0 .809 0 .808 0 .808 0 .807 0 .807 0 . 8 0 6 O.806 0 . 8 0 6 0 . 8 0 6 0 . 8 0 5 0 . 8 0 5 0 .805 0 .806 0 . 8 0 5 0 . 8 0 5 0 .805 
0 . 8 0 5 0 .305 0 .305 0 . 8 0 5 0 .805 0 .805 0 . 3 0 5 O.BOj 0 . 8 0 5 0 . 8 0 5 0 . 8 0 5 0 . 8 0 5 0 .805 0 . 8 0 5 0 . 8 0 5 0 . 8 0 5 0 .805 
0 . S 0 1 0 . 8 0 5 0 . 8 0 1 0 . 8 0 1 0 . 8 0 1 0 .803 0 . 8 0 1 0 .803 0 . 8 0 1 0 . 8 0 1 0 . 8 0 1 0 . 8 0 5 0 . 8 0 1 0 . 8 0 5 0 . 8 0 3 0 . 8 0 1 

STLP 1 TBSTP= 5 5 3 1 . 0 MPTS' 50 VSTP= 7 0 . 0 0 AVG= 0 . 7 0 2 MAX UtV= 0 . 0 0 3 SIG= 0 .0012 IBGtEND= 5 5 3 5 . 0 0 5 5 3 9 . 8 0 
0 . 7 0 b 0 . 7 0 5 0 .705 0 . 7 0 1 0 .703 0 .703 0 . 7 0 3 0 .703 0 . 7 0 3 0 .703 0 . 7 0 3 0 . 7 0 3 0 .702 0 .702 0 .702 0 . 7 0 2 0 .702 
0 . 7 0 2 0 .702 0 .702 0 .702 0 .702 0 .702 0 . 7 0 1 0 .702 0 .702 0 .702 0 .702 0 .702 0 . 7 0 2 0 . 7 0 1 0 . 7 0 2 0 .702 0 .702 
0 . 7 0 2 0 . 7 0 1 0 . 7 0 1 0 . 7 0 1 0 . 7 0 1 0 . 7 0 1 0 . 7 0 1 0 . 7 0 1 0 .700 0 .700 0 . 7 0 5 0 . 7 0 1 0 .702 0 . 7 0 1 0 . 7 0 2 0 .701 

STEP 5 TBSTP= 5 5 1 1 . 0 \IPrS= 50 VSTP= 6 0 . 0 0 AVG= 0 .599 MAX EEV= 0 . 0 0 6 SIG= 0 . 0 0 1 3 rBG*ENO= 5 5 1 5 . 0 0 5 5 1 9 . 8 0 
U.605 0 . 6 0 3 0 . 6 0 1 0 .602 0 .600 0 .602 0 . 6 0 1 0 . 5 9 / 0 . 5 9 9 0 .599 0 . 5 9 9 0 .599 0 . 6 0 0 0 .599 0 . 5 9 8 0 . 5 9 9 0 .599 
0 .598 0 .598 0 .598 0 .598 0 .598 0 .598 0 .598 0 .59a 0 . 5 9 9 0 . 5 9 8 0 . 5 9 8 0 . 5 9 8 0 . 5 9 8 0 .598 0 . 5 9 8 0 .598 0 .598 
0 . 5 9 3 0 . 5 9 8 0 .598 0 . 5 / 8 0 .598 0 .598 0 . 5 9 8 0 .598 0 . 5 9 8 0 . 5 9 8 0 . 5 9 8 0 . 5 9 8 0 .599 0 .598 0 . 5 9 8 0 . 5 9 9 

STEP 6 TBSTP= 5551 .0 NPrS= 50 VSTP= 5 0 . 0 0 AVG= 0 .196 MAX OtV= 0 .006 S ! G = 0 . 0 0 1 7 TBG^END= 5 5 5 5 . 0 0 5 5 5 9 . 8 0 
0 . 5 0 2 0 .502 0 . 5 0 1 0 .500 0 . 1 9 8 0 .198 0 .199 0 .197 0 . 1 9 8 0 . 1 9 8 0 . 1 9 7 0 .196 0 . 1 9 6 0 .196 0 . 1 9 6 0 . 1 9 5 0 .196 
0 .196 0 .196 0 . 1 9 6 0 .195 0 .196 0 . 1 9 1 0 .195 0 .196 0 .195 0 . 1 9 5 0 . 1 9 5 0 . 1 9 5 0 . 1 9 5 0 .195 0 . 1 9 5 0 . 1 9 5 0 .195 
0 .195 0 .196 0 .195 0 .195 0 .195 0 .196 0 .196 0 .195 0 . 1 9 5 0 . 1 9 5 0 . 1 9 5 0 . 1 9 5 0 .196 0 . 1 9 5 0 . 1 9 6 0 . 1 9 5 

STEP 7 TL<STP= 5 5 6 1 . 0 NPrS= 50 VSIP= 1 0 . 0 0 AVG' 0 . 3 9 1 MAX DtV= 0 . 0 0 8 SIG= 0 . 0 0 2 2 TBGtEND= 5 5 6 5 . 0 0 5 5 6 9 . 8 0 
U.100 0 .399 0 . 3 9 6 0 .395 0 . 3 9 1 0 . 3 9 3 0 . i 9 1 0 .393 0 . 3 9 2 0 .392 0 . 3 9 2 0 . 3 9 1 0 . 3 9 1 0 . 3 9 1 0 . 3 9 1 0 . 3 9 1 0 .391 
0 . 3 9 1 0 . 3 9 1 0 . 3 9 1 0 . 3 / 1 0 . 3 9 1 0 . 3 9 0 0 . 3 9 1 0 . i 9 1 0 .390 0 . 3 9 1 0 . 3 9 0 0 . 3 9 0 0 . 3 9 1 0 . 5 9 1 0 . 3 9 1 0 . 3 9 0 0 .390 
0 . 3 9 0 0 .390 0 . i 9 0 0 . 3 9 1 0 . 3 9 1 0 . 3 9 0 0 .390 0 .390 0 .390 0 . 3 9 1 0 . 5 9 0 0 . 3 9 0 0 .390 0 . 3 9 0 0 . 3 9 0 0 . 3 9 0 

STEP 8 TBSrP= 5 5 7 1 . 0 \|P1S= 50 VSTP= 3 0 . 0 0 AVG= 0 .287 MAX DEV= 0 .u07 SIG= 0 . 0 0 1 7 rBG + tND= 5 5 7 5 . 0 0 5 5 7 9 . 8 0 
0 . 2 9 1 0 .292 0 .292 U.291 0 .290 0 .289 0 . 2 8 8 0 .288 0 .288 0 .288 0 . 2 8 8 0 .287 0 .288 0 .237 0 .287 0 .288 0 .288 

\J1 0 .287 0 .287 0 . 2 8 / 0 .287 0 .237 0 .287 0 .287 0 .287 0 .286 0 .237 0 . 2 8 8 0 .287 0 .287 0 .286 0 .287 0 .287 0 .286 
0 0 0 . 2 8 7 0 .287 0 .287 0.2M7 0 .287 0 . 2 8 6 0 .286 0 .286 0 .286 0 . 2 8 7 0 . 2 8 6 0 . 2 8 6 0 .287 0 .286 0 .287 0 . 2 8 7 

STEP 9 TBSrP= 5 5 8 1 . 0 NPTS= 50 VSTP= 2 0 . 0 0 AVG= 0 . 1 B 3 M\X DEV= 0 .008 SIG= 0 . 0 0 2 1 TBG^END= 5 5 8 5 . 0 0 5 5 8 9 . 8 0 
0 . 1 9 1 0 .189 O . l e a 0 .1o7 0 .186 0 . 1 8 6 0 .185 0 .185 0 . 1 8 1 0 . 1 8 1 0 . 1 8 3 0 . 1 8 1 0 . 1 8 3 0 .183 0 . 1 8 3 0 . 1 8 3 0 .183 
0 . 1 8 3 0 . 1 8 3 0 .182 0 .1B3 0 .183 0 .183 0 .183 0 .182 0 .182 0 .182 0 . 1 8 2 0 .182 0 . 1 8 2 0 .182 0 .182 0 .182 0 .182 
0 . 1 3 3 0 .182 0 .182 0 .1o2 0 .182 0 .182 0 .182 0 .182 0 .182 0 . 1 8 2 0 . 1 8 2 0 . 1 8 2 0 .182 0 .182 0 .132 0.1H2 

STEP 10 TBSTP= 5 5 9 1 . 0 NP1S= 50 VSTP= 10 .00 AVt.= 0 . 0 7 8 MAX DEV= 0 . 0 0 6 SIG= 0 . 0 0 1 6 TBG^EN0= 5 5 9 5 . 0 0 5 5 9 9 . 8 0 
0 . 0 3 1 0 .083 0 .082 O.Odl 0 . 0 8 1 0 . 0 8 1 0 . 0 8 0 0 .080 0 . 0 7 9 0 .079 0 . 0 7 9 0 . 0 8 0 0 . 0 7 9 0 .079 0 . 0 7 9 0 .077 0 .077 
0 .077 0 . 0 7 9 0 .077 0 . 0 7 7 0 .077 0 .077 0 .077 0 . 0 7 / 0 .077 0 .077 0 .077 0 . 0 7 8 0.O77 0 .077 0 .076 0 . 0 7 7 0 .077 
0 . 0 7 6 0 .076 0 .078 0 . 0 7 6 0 .077 0 .076 0 .076 0 .076 0 .076 0 . 0 7 6 0 . 0 7 6 0 . 0 7 6 0 . 0 7 7 0 .077 0 .077 0 . 0 7 6 

STEP 11 TBS1P= 5 6 0 1 . 0 NP1S= 50 VSTP= 0 . AVG= 0 .008 MAX DE9=> 0 .005 SIG= 0 . 0 0 0 8 TBG+ENO- 5 6 0 5 . 0 0 5 6 0 9 . 8 0 
0 . 0 0 3 0 .007 0 .007 0 .0o7 0 .008 0 .007 0 . 0 0 8 0 . 0 0 / 0 . 0 0 7 0 .007 0 . 0 0 7 0 . 0 0 7 0 .007 0.0O7 0 . 0 0 7 0 .007 0 .007 
0 . 0 0 7 0 .008 0 .007 0 .007 0 .007 0 . 0 0 8 0 .008 0 .008 0 .008 0 .008 0 . 0 0 8 0 . 0 0 8 0 .008 0 . 0 0 7 0 . 0 0 8 0 . 0 0 7 O.OOB 
0 . 0 0 8 0 .008 0 . 0 0 8 0 .008 0 .008 0 . 0 0 8 0 .008 O.OQd 0 . 0 0 8 0 . 0 0 8 0 . 0 0 7 0 . 0 0 8 0 .008 0 . 0 0 8 0 .008 0 . 0 0 8 

SUMMARY FOR PIN NO. 2 CAN 0 CODE 
STEP 1 TBSTP= 5501.0 NPtS= 50 VSTP= 100.00 AVG= 1.019 MAX UEV= 0.006 SIG= 0.0020 TBG^END= 5505.00 5509.80 
STEP 2 TBSTP= 5511.0 NPIS= 50 VSTP= 90.00 AVG= 0.906 MAX DEV= 0.007 SIG= 0.0020 TBG^ENU- 5515.00 5519.80 

5521.0 NPIS= 50 VSTP= 80.00 AVG= 0.805 MAX DEV= 0.005 S1G= 0.0012 rBG*END= 5525.00 5529.80 
5551.0 NP1S= 50 VSIP= 70.00 AVG= 0.702 MAX U£\/= 0.003 SIG= O.0012 IBG + END= 5555.00 5539.80 
5511.0 NP1S= 50 VSTP= 60.00 AVG= 0.599 MAX DEV- 0.006 SIG= 0.0013 TBGttND- 5515.00 5519.80 
5551.0 NPrS= 50 VSTP= 50.00 A«G= 0.196 MAX DEV= 0.006 SIG= 0.0017 TBGtEND= 5555.00 5559.80 
5561.0 NPrS= 50 VSTP= 10.00 AVG= 0.391 MAX OEV= 0.U08 S1G= 0.0022 TBG+ENO= 5565.00 5569.80 
5571.0 NPTS= 50 VSTP= 30.00 AVG= 0.287 MAX DtV« 0.007 S1G= 0.0017 TBG^END= 5575.00 5579.80 
5581.0 NPTS= 50 VSTP= 20.00 AVG= 0.183 MAX DEV= 0.008 SIG= 0.0021 TBG+ENO= 5585.00 5589.80 
5591.0 NP1S- 50 VSTP= 10.00 AVG= 0.078 MAX DEV= 0.006 SIG= 0.0016 TBG*END= 5595.00 5599.80 
5601.0 NPTS- 50 VSTP= 0. AVG= 0.008 MAX DEV= 0.005 SIG= 0.0008 TBG+END= 5605.00 5609.80 

II STEPS FIT COEFFS= 1.1507 97.5118 SIGMA= 0.8202 
PIN NO. 3 
STEP 1 TBSrP= 5501.0 NPTS= 50 VSTP= 100.00 AVG= 1.017 MAX DEV= 0.001 SIG= 0.0008 TBG+END= 5505.00 5509.80 

STEP 
SlEP 
SFEP 
STEP 
STEP 
STEP 
STEP 
STEP 
STEP 

3 
1 
5 
6 
7 
8 
9 
10 
1 1 

TBSTPs 
TBSTP= 
TBSTP= 
TBSTP= 
T8SrP= 
T8STP= 
TBSTP= 
TBSTP-
TBSTP= 



C- B6T^A5, Written by F. Narin 

1. Description 

B6T)ZfA5 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 i^RMAT (I5, 2EL0.5) 

NCHB6 = Serial number of the desired channel on tape B6 

TNDIN = 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 = 0 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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CB6TUA_. 
UIMF.NSI J N T S T G L 4 5 0 U ) . , Y S r G ! i * 5 a Q l , R £ C ! 1 2 ) _ , T I J J - E I 6 ) . . . _. 

1 f O R M A f l I S , ? F 1 0 . S ) 
.Z i ORMAIl-Ib. l a 1?A6,1H iSA6) 
i r O R M A r l 5 I O P F 1 5 . 4 , I P E l 1 . 3 ) ) 
4 I JKMAI I i b H O OPERATOR. . . . IHJ.S 3 6 T a A i _ R U N I S Stf t K , . . . . S A V t . lAJ^E B6 ) 
5 FORMAT(1H0) 
6 I . 3 R M A r i 2 l H 0 C a D E 3 6 TO A i J'CHB6? I 5 , 6 H - T f ^ l N = F 1 0 . 2 , 6H T M A A . - F 1 0 . 2 1 

lUO K E A D I . M P U T T A P E I O , 1 , N C H B 6 , T M I N , IMAX 
>.tjl r F n i l T P I I T T A P F ; > , ^ , M r H R / . , T M T M , TMAX 

i F ( N C H B 6 ) 1 0 5 , 2 0 0 , 1 0 b 
lu-i u o n a i = i ,U!30Q . . . 

Y S I G I I ) = 0 . 0 
I l U I S T G { I ) = Q . O . - - . - . -
11? i , A L L R U B 6 l N C H B 6 , N P T S , I M I N , T M A X , T S T G , Y S T G , R E C , T I T L E , 1) 

-idRXiijjiJiP-uiiAPh v.?.iNPTS.f<Fr..ii n r 
ual2SI=l,NPTS,5 
bUM = U.O . . . ... _. _ -
I 1 = 1 
12=I+U 
1,(11 161 5 = 1 1 , 12 

. J.L6 i U f l = i i J M + - T S J Q - l l i J 
I F ! S U M ) 1 1 8 , 1 2 5 , 1 IH 

I l ; i W R I T L J U T P U T T A P E V . i , 1JSTG1.I .5I , YS TG I.I.5.) , I.3.= I 1 ,.1.2 ) _ 
I 2 ' j LONTIivlUE 

I 'OIO lOU 
2 0 0 t .RI TEi)UTPUTTAPEV,M 

P R I N T S 
PRINTS 
PRINfb 
PAUSE m n 
b ' j T U l O O 
t.MO 
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D. CUS AND CUST SUBROUTINES, Written by F. Narin 

1. Description 

a. Purpose: To convert, \inpack, 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 = Niomber 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 = 0. 

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 act\xally 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 96OI or larger in the calling program. 

Contents of locations STG(I) 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 5578 = 567io; FAP language 

CUST 135Oe = 72810; FAP language 

d. Details: CUS takes the low density, packed, BCD, one-

record per multiplexer frame Packard-Bell tape A5 and converts it to a 

high density, luipacked, binary, relatively end-of-record gap-free, 

normalized tape HL 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 
Record 2 

5 
4 
5 
6 
7 
8 
9 
10 
11 
12 
15 
14 
15 
16 
17 

596402 
596402 
596402 
396402 
596404 
296486 
596404 
596404 
596404 
596406 
596406 
596406 
596406 
596408 

• 596408 
596408 
596408 

990 
989 
989 
991 
990 
800 
991 
992 
995 
990 
991 
989 
988 
986 
990 
990 
991 

085 
086 
086 
085 
079 
210 
081 
084 
085 
085 
090 
085 
086 
087 
085 
081 
091 

101 
102 
105 
104 
102 
290 
104 
105 
106 
107 
108 
109 
110 
112 
112 
113 
114 

155 
155 
155 
156 
157 
261 
158 
159 
160 

162 
165 
l64 
165 
166 
167 
168 

164 
165 
166 
167 
168 
285 
169 
170 
171 

173 
174 
175 
176 
177 
178 
179 

518 
520 
522 
324 
526 
201 
328 
550 
532 

550 
528 
526 
524 
522 
521 
520 

Here the first 6 digits represent time (596402 = 59640.2 seconds), 
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digits 7 to 9 are full scale, digits 10 to 12 are zero scale, digits 

15 to 15 are data channel 1, digits l6 to l8 are data channel 2, etc. 

After CUST has been csLlled, with the following calling sequence, 

CALL CUS(5, 6, 0, 0, 59000.,40000.,NRCRD, STG, l) 

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

59640.2 .0178 .0773 .0873 

59640.5^ .0275 -0825 .0946 
59640.4 .0252 .0856 .0977 (all numbers to full 
59640.5^ .0251 .0826 .0947 7090 accuracy) 
59640.6 .0265 -.0915 -.0915 

59640.7^ .0265 .0865 .0985 

Note that a normalized data point is the data point minus zero scale 

divided by f\all 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 2OO records on tape A5- However, if there are maiiy 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 gaps. 

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; aJ.1 further processing 

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

•'•. CUS will leave this mamber as 59640.2 
^. CUS will leave this number as 59640.4 
^. CUS will leave this number as 59640.6 
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BLOCK DIAORAM CF CUS .5UBR0UTI)II 

EVTER 

STCRI INDEUS 
CIXAR CHAIOKL INDICATORS 
DISABLE ALL CBAKnLS 
HCHl£B-»2 
15—LOW DENSITI 
BX-»HIGH D H K i r r 
mWIND Bl 
SIN6I LIOHTS CFF 
n — 0 J I 2 - » 0 
NCH—NORM, NCBBd 
J!S!L±l+2-»IIDA5d 

HtCHX-.-NRCMId 
NFLAD+l—NFLJU)<i 
NFLBS+l-»NFLBSd 
TMM - , 0 1 - . - T m l l 
TMU+ . 01—THAI 
NRCIID>-«. NRCRD* 
STa«-»VAR10US 

LOCATIONS 
STOa - 9600-»WTBl 
NBCSf—NRCSM 
NFLAD-»Ui 

ZERO 

NFLBS—Ut 
mQ-i 

IU= xlj - 1 
ADVANCE A ; 
1 FILE 

I U = I l i - 1 
BACISPACE ki 
1 FILE. 
SU4 

ADVANCE A5 
OVER END 

CF F I U MARI 

STORE I I , 12 CONNECT FS , ZS. i ^ 
OENERATE S F = FS - ZE 

CONVERT NORMALIZE 
AND STORK NCH DATA 
CHANNEL POINTS 
FROM TEMP STORAGE 
BLOCK. XU-Xlt - 1 
FOR EACH POINT 

WRITE 9600 - l i t 
WORDS ON TAPE 

Bl 
1 2 - — 0 

WRITE 9600 - lU 
WORDS ON Bl 

ADVANCE TO 
END C» FILE 

ON A5 

111—.IDNI 
ZERO TEMP 
STORAOE BLOCK 
JUMCd-»Ili 

M I 

READ 1 RECORD OF UP 
T O M + l ^ j WORDS 

FBOM A5 INTO TEMP 

CONVERT AND 
STORE TIME 

LL3i 

l U -
j u n u 
NRCSPd 
— 111 

SL3 
JUNXd-—111 

JUNKd-^Ili 

lk=Iip- 1 
RIAD 1 SICORD 
ON A 5 

- ^ RESTORE INDEXES 
Xl= XI - 1 

5:1 

AQAIN 

11-^ NRCHDd 
Ct£AR MOST 
INDICATORS 
REWIND Bl 

REDUNDANCI 
ON B CHANNEL' 

[CALL PUNT] 

RCHKB — . -
RCHKB - 1 
BACKSPACE kS 

1 FILE 
X I — 0 , X2-.-0 
SENS! LIOHTS 

OFF 

Figure 4 
(some Redimdancy Checking Omitted) 



BLOCK DIAORAM OF CUST SUBROUTINE 

PART 1-UNTIL TIME CCRRECTINO 

ENTiS 

ON 
VJl 

STORE INDEXES 
CLEAR CHAMNIL INDICATORS 
AMD DISABLE ALL CHANNELS 
AS-.-LOW DENSITY 
Bl, B2, A U - » H I 0 H DENSITI 
REWIND Bl, B7, All 
SENSE LIOHTS CTF 
I I — O l H — 0 
IF NCH < 1 Oi>k7 00 TO SPEC 
NCH-.-NCRAd, NCRBd, TPBan 
NCH+1—WRTBU 

S £ ^ + e -»BDA5d 

NCH-l-l—STOINa 
NRCKI (M 9 6 0 0 , WHICHEVER 
LESS-^IRCMId 
NFLAD+ l—NFLADd 
NFLB5+l -»NFLBSd 
TMIN - . 0 1 - » T M I N 
TMXI + .01-—TMAI 
STOa—VARIOUS LOCATIONS 
STOa - 9600—VARIOUS 
LOCATIONS 
NRCSP—NRCSPd 
NFLAD-»Ill 

ZERO 

^ I i r > l ? ) :>(liiFLBS—111 

TIES 

1 

EEBO ^ 

Ili=Ili - 1 
ADVANCE A ; 
1 FIU 

llli-^9600 I 

Ili=Ili - 1 
BACKSPACE AS 
1 FILE 

SUi 

ADVANCE AS 
OVER 

END CF F i l l 
MARK 

111—JUNKd 
ZERO 
TEMP 
srotkds 
BLOCK 
JUNKd—111 

TTJ 

STORE I I , 1 2 K 
CONVERT F S , 
OENERATE 

S F s F S - ZS 

12 = 1 2 + 1 
Ill = Xli - 1 

CONVERT, NORMALIZE 
AMD STORE NCH DATA 
CHANNEL POINTS 
FROM TEMP 
STORAOE SLOCK 
X U - Xli - 1 
FOR EACH POINT. 

i T I M E < n U I T ] 

nj_jL 
[RESTORE I I , 12 I 

WRITE 9 6 0 0 - 111 
WORDS ON TAPE B2 

1 2 — 0 
»(ZERO - y 

READ 1 RECORD (X' 
UP TO NCH-t l + j 

WORDS FROM AS 
INTO TEMP 

END CF F I L E N I E S 
ON AS? y > Q M ) 

C0NVE8I AND 
STORI T D S 

d — 1 1 1 ^ ; ^ > 5 ) 

i i .=ii» - 1 
lUUD 1 RECOBI 

ON AS 

1 1 — 1 1 • 1 ^ 

WRITE 9600 - 111 ^ ^ 
WORDS ON B2 • ^ Q H C O R J 

END CF FILE^ 
AS? 

ADVANCE TO 
Ei.D OF FILE 

ON AS 

, Figure 5 \ 
(Some Redundancy Checking Omitted; 



BLOCK DIAOUM.CUST SUHICUTINE 

FART 2 i TIME COBRECTINQ TO END OF PROGRAM 

TMCOH 

TURN OFF REDUNDANCI INDICATION 
ON A END FILE AND REWIND B2 
NUMBER CW RECORDS ON B 2 — " 
NAliRCa, NB2RCa. 
ZERO STO BLOCK. 
READ ALL TIMES FROM B2 INTO STO 
BLOCK. 
REWIND B2 

CALL TIC 
TIME CORhECTINQ 
SUBROUTINE 

WRITE ALL CORRECTED TIMES 
FBOM STO BLOCK ONTO TAPE All 
AT 200 TIMES PER RECORD. 
END FILE AND REWIND Ali 

II—0 
NBJHCa — 1 1 1 

READ 1 All RECORD, 
1 B2 RECORD INTO 
CORE STORAOE. 

EXIT 

RESTORE INDEXES 
CLEAR MOST 
INDICATORS 
REWIND TAPES 
Bl, B2, All 

AQAIN 

RCHKB — 
RCHKB - 1 
BACKSPACE 
AS 1 FIEE 
SENS! LIOHTS 
OFF 
XI — 0 
1 2 - • O 

1 2 - 2 0 0 
STOa-» WRTBU, 
— Ala 

X2—12 . 1 
WRTBla.» WRTBla 
. STOIN 
Ala-»Ala . STOIN 

-|lll=Ill - l|<-

STOBI CORRECTED 
TIME OVER 

- ^ ORIOINAL TIME 
IN STG BLOCK 

WBIZE ONE 
CORRECTED 
TIME AND 
SET OF 
CONVERTED 
DATA POINTS 
ON Bl 

Il-Il + l I 

Figure 6 
(some Redundancy Checking Omitted) 



In a typical case tape Bl is approximately l/lOth the length of tape A5; 

this, plus the fa.ct that Bl is converted to binary and unpacked, saves 

a large amount of 7090 time. Either CUS or CUST may 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 shoxild be made. 

2. Source Deck (FAP) Listing 
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• CUST 
CflUNT ilOO ._ . . . 

• CALL^^IG SfcU. CALLCUS! NCH, NRCMX, NFL AD, NFLBS, TMIN, TMAX, NRCRD, STG, NRCSP) 
• I i M i T r n TH a? T H A N N F I s ,gAi i i i RprnRn'^ Arr.FPTFn TN PTR<;T PA<;^ 
•ALL StNSE LIGHTS ARE TURNED OFF BY CUS 
• SJ_i=8t£.a8U SKIPPING IMUCA-LOR . . . . - . 
• SL't = BSFA 5 RECORD SKIP INDICATOR 

.»f»IG MUST Bh DIMENSIONED 9 6 0 1 . O K GSEATER J N CALLING .PROGRAM 
•INDFXA=TOTAL NO OF RECORDS COUNT 
« iNnFx» = rFMPnRARY kFr.fiRn r.niiNT 
•INDEXC=WORD COUNT FOR STORAGE PLUS INCIDENTALS 
•Ai) LS THE INPUT TAPE . . . . 
• B l IS THE OUTPUT TAPE 
• 8 2 AND AH. .ARE. THE. LNTERMEDI ATE .TAPES . . . . . . 

E.̂ ITRY 
SXA 
SXA 
SXA 
SXA 
STZ 
ENB 
CLA 
STO 
_IRCA 
TRCB 
TEFA... 
TEFB 
SDLA 
SDHB 
SDHB 
SDHA 
REWB 
REWB 
RtWA 
SLF 
AXT 
AXT 
CLA^ 
TZE 
TMI 
SUB 
TPL 
CLA» 
STD 
STD 
STD 
ADD 
STD 
ARS 
ADD 
STD 
CLA* 
ADD 
ARS 
STA 
CLA* 
SUB 
TPL 
CLA» 
.STP ... 
TRA 
.CLA... 

CUS 
FXIT.l 
EXIT+1,2 

..EXIT + 2,4 
REPT,U 
JUNK 
JUNK 
0CT2 
RLHKB 
•+l 
• 1-1 

...•.+.1... ._ 
.+ 1 
S 
1 

.. .2 . 
U 
1 
2 
U 

Oil 
0,2 

. .li»» 
SPEC 
SPEC 
0CT»«7 
SPEC 
1,«* 
NORA 
NORB 
TPB2N 
OCTl 
WRTBl 
1 
0CT2 
R0A5 
1,4 
OCTl 
18 
STGIN 

. 2,k_ 
OCTN 
• + 4 
2,4 

....NRCMX 
• +3 

...O.CTN 
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5.r.Z JUNK 
PXD > , 
LDQ TEMP.+ l 
CAQ H , , 3 
•SFD JUNK 
CLA JUNK 
ARS . . . b . . . 
ORA EXP 
^ T O FS 
PXD , , 

- S X i .IIIMK 
CAQ H , , 3 
STU JUNJC 
CLA JUNK 
ARS a 
ORA EXP 
SIfl IS 
FSB FS 

.CHS-
STO SF 
SXU T E M P i J . . . 
SXD T E M P + 1 , 2 
AXT iUl XA = r.HANNEL COUNT 
AXT 2 4 , 2 XB=TEMP STG COUNT 
TXI • + l . J . , . l . . . 

NORA TXH T X 2 , 1 , 0 
. . . T X I . . - • . • 1 . 2 J - 1 . . . 

STZ JUNK 

« « PXD -
LDQ T E M P + 2 S , 2 

.CAQ . . H j t 3 
STD JUNK 
CLA . . JUNK 
ARS a 
ORA EXP 
FSB ZS 
F.DP . SF 

STG3 STQ ,4 
.T.I.X.. . * + 2.,.4,1 
AXT 0 , 4 
DO « * l i l , l 
STZ JUNK 

NORB ..TX.H TX.2.t.1.tO . 
PXD , , 
LDQ TEMP+2Sj2 
RQL 18 
tAfl H t i J 
STD JUNK 

.CLA JUNK. 
ARS 8 

.ORA. _tXP.. 
FSB ZS 

_E11£ S£ 
STG4 STQ , 4 

.T.I.X • t .1 .t_41 1 . 
T X I NORA, 1 , 1 

1AZ. _ k X D T E M . P . t l . . . 
LXD T E M P + 1 , 2 
UJ. Z E R q i 2 t l 9 9 
STZ JUNK 

_SXO J.UNK,4. 
CLA OCTN 
.aUB JUNK. . . 
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-JJ-X WA4.,.l,J-. 
SXA EXLT,4 
JSK tlSPill.U-
NOP FMS 
TSX t l F m . 4 
CLA STGAD 
JS.T A WRXA4 

EXLT AXT XX,4 
AUNA 4 
HTR NA4RC 

- E i l i aCJ 7 . ( 3 6 H TAPF A4 BAD. CHANGE AND PII.SH START 1 
B4WE HEFA 4 

..RE.WA _ 4 __ 
AXT 0 , 1 

_NB2RC AXT . ,4 
NXTRC TCOA • 

TCOB # 
RTBA 4 

.6CHA KUA4 
RTBB 2 
R.CHO.. RDB2 
TCOA • 
TCOB ! 
AXT 2 0 0 , 2 
CLA. _ STGAD 
STA WRTBl 
STA. A l 

NXTPR CLA TEMP+200,2 
IZ£ - .. .CNJL 

Al STO , 
TCOB »+4 
WTBB 1 
RCHB WKTBl 
TRA *+4 
LCHB.. _ iiRIB-l 
lOT 
TĴ A *-5 
TXI . + 1 , 1 , 1 

CNTU .Tf« EOF, 2 , 1 
CLA WRTBl 
s u n ,..S TGIN 
STO WRTBl 
CLA Al 
ADD STGIN 
STO Al 
TRA NXTPR 

..£0b ICOB • 
TRCB ^+3 
TNX NRCRD,4,1 
TRA NXTRC 
LXD WRTBl,2 NCH+1 
sxn •+5,2 

__.LXA_ „ . SIG_AJ)j2 ,_ STG-9600 
SXA • + 4 , 2 
.S.X.A . . .WKTB.1,2 W.RIT.E .ADLiRESS 
LXA A 1,2 

XNC TXI . . + 1 , 2 , . » SET TO. NC.H .+ J. 
TIX . + 1 , 2 , ^ » SET TO STGAD 

_. SXP. _ WKJBl,?. .. 
R S U AXT 5,2 

BSRb 1 
WTBB 1 
ICOB • _. _ 

75 



- J A C a T8f lJ -£-
WTBB 1 
RCHB _ W 8 J a i . 
TC08 • 
TRT.B ±±k 

TRBLE 

LXD 
SXD.. 
TRA 
TIX 
SXA 
TSX 

XNC,2 
._ WR-Tai,2-_ 

EOF+2 
&StX*ijZil 
XRi*,U 
(SPHl .U 

NOP BFMT 
TS.X - . lFIU,ii 

XrtU AXT » » , ! » 
»EMii 2 
CLA STGAD 
sxa waxAJi 
RUNG 1 
HTR NB2RC-2 

BFMT BC I 7 , t 3 6 H TAPE 8 1 B A D . CHANGE AND PUSH START ) 
NRCRU SXD. , 1 . _ . _ 
E X I T AXT 0 , 1 

AXT 0, l» 
SLF 
TC0B • 
WEFB 1 
REWB 1 

.ALMH 2 
REWA U 
TEFA « + l 
TEFO **^ 
TRCA » + J 
TRCB » + 2 

ZET RCHKB 
_TRA AGAIN 
CALL PRINT , (5CT3 
TKA E X I T 

SPcC CALL P R I N T , O C T l 

^AHA EXLL 
AijAI.M CLA RCHKB 

SUB OCTl 
STO K C H K B 

BSFA 5 
BSFA 5 
K U I A 5 

TOO A » 
K L P T AXT 0,1+ 

$TZ» 3 , 4 
S T Z » l + , l * 

TKA b f G 2 
_t<lJA'j l O S I T F M P t i l . 
i,tsT^k I D C L ) , , 2 0 0 

W K I B I lOCT , , 
riKrb2 l O L J , , 
RUA4 lOCD TFMP, ,2C)0 
t>UbZ I )ST , , 9 6 0 0 
_LlM_t I J C I T L M P j , 1 
Je~6?H I J C I N T t M P + 1 , , 0 
Tt. ' IP bSS 2 0 0 

W A N BSS 1 
S I b I g H r R , 
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SJiiAQ HJ_R._ ... _ . . 
NFLAD HiR , 
NFLBS HTR , 
TMIN HIR , 
TMAX aiJi » .._-
JUNK HTR , 
FS HTR , 
ZS HIR , 
SF HTR , 
NRCSP HTR , 

.JiCtiKB-rtTR •-
H HIR TtN 

HTR TEN, ,100 
HTR TEN, ,200 
HTR T t N , , 3 0 0 
HfR TEN,,1»00 

JU£^ _ • T E N . , 5 0 0 
HfR TEN, ,600 
HTR TEN, ,700 
HIR TEN, ,800 
HTR TEN, ,900 

TtN HIR ONE 
LLLB fliJt.iiU 
HTR ONE,,20 
HTR ONE,,30 
HTR ONE,,40 
HTR ONE,,30 
HTR ONE,,60 
HIR - QNE.jZa.^ 
HFR ONE,,80 
HFR ONE,,90 

ONE HTR 
HTR ,,1 
HIR ,,2 
HJK j_iJ . 
HTR ,,1* 
HTR ,,5 
HTR ,,6 
HfR ,,7 
HTR ,,8 
bLLB I_L2 

FtN2 DEC 100. 
TENMO DEC .1 
TENM2 DEC .01 
EXP OCT 221000000000 
OCTl OCT 000001000000 
0LT2 OCT 000002000000 
0CT3 OCT 000003000000 
-0.CT1J7 .OCT 000_Q5700.000_I 
b e 3 1 0 OCT boooobbooiio 
OCTN OCT 022600000000 
ocTM OCT bbbbobb226bo 
B2WT HLOe 5 

TRCB • • ! 
AXT 5,2_ 
WTBB 2 
KCHB.__ m<TB_2_. 
TCOB • 
TRCB *±2 
TRA 1,4 

.BSRB 2___. 
WTBB 2 
JCOB •__ 
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FMT 
FMA 

TRCB 

TIX 
TSX 
NOP 

- ISX-
RUNB 

HIR 
HCI 
BCI 
BCI 

_E.'iU-

• t Z . - -
B 2 W l + 3 , 2 , I 
$ ( S P H ) , 4 
FMT 

XLF ILX^-U.. 
2 
AOAIN - - - - - - - -
7 , ( 3 6 H TAPE B? BAD. CHANGE AMD PUSH STAR! ) 
6 , ( 3 1 H 2 N b R E D . CK Ab COulD I G i l O R F D . 
3 , / / l H 1 U A 6 / 1 H 1 3 A 6 ) 
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• C U S 
COUNT 3 5 0 -

• C A L L I N G SEQ. C A L L C U S ( N C H , N R C M X , N F L A D , N f L B S , T M I N , T M A X , N R C R D , STG,NRCSP) 
»<;i < = B t - r n m i ' ; K i P P i N r . TN imr f l TUR 

• S L U = B S F A 5 RECORD S K I P I N D I C A T O R 
- t S J i i . M U i t . B E JllM£KSlON£n_96iiL-01CJGIiEA.LE«. JN-CALi.LNG_P-ROGRAM 
• I N D E X A = T O T A L NO OF RECOKDS COUNT 

- •JM lEXB-=TEMPimARy- RECOi<.U.COitNT. . . - - -
• INDEXC=WORD COUNT FOR STORAGE PLUS I N C I D E N T A L S 

EKL&X CUS 
CUS SXA E X I T + 3 , 1 

SXA E X I T , 2 - - -
SXA E X I T + H , i t 
S X A - - -KEPT,4. . . . . - - . - - - - - - - - . . 
STZ JUNK 
FNR dilUK. 
CLA 0CT2 

- - - - -STO RCHKB 
B t G 2 TRCA • + ! 

TRCB - • + ! 
TEFA • + ! 
I££B t i J 
SOLA S 
SOHB 1 
REWB 1 
SLF 
AXT 0 , 1 

_AAI . . . -0..2 
CLA« l , U 
STD NORA 
SFO NORB 
ADD OCTl 
ARS 1 
ADD _ iiJLJ2 
STO R0A5 
CLA* l,k 
STD NRCNX 
CLA* 3,U 
ADD OCTl 

_.S.IU-, NFLAU. 
CLA* U,U 
ADD 0CT2 
SFl) NFLBS 
CLA* 'j,l» 
FSB F£Nf2 
.̂iliL IMJJi.-
C L A * 6 , U 
FAD 1CNK2 
SFO TMAX 
CLA 7,1+ 
SFA IMRCRD 

CLA _ fell* 
SFA SFG1 
SFA STG2 
SIA SFG3 
SFA STG4 
SUB ocT^ ' 
STA k l i L L 
STZ NRCSP 
C L A * _ V , U 
STD NRCSP 
LXL' . NFLA f ) , ' * 
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. J N X . . 
RTDA 
TCOA 
TEFA 
TRA 

_*t5.».1,]. 
5 

• - 3 

LXD 
TNX - _ 
SLN 
BSFA 
TCOA 
T R A 

NFLBS,l+ 

-5 

SLT 
TRA -
RTDA 
TCOA 
TEFA 
Axr 

1* 

-• + 4 
5 
» 
• +1 
9600,U 

ZERO SXD 
-AXT_-
STZ 
TLX . 
LXD 
TRCA 

JUNK.U 
-26,4 
TEMP+26,4 
• -1,4,1-. 
JUNK,4 
«tl 

XX 

X4S 

AXT 
-RTDA 
RCHA 
TCOA-
TRCA 
TRA . 

1,4 
5 
R0A5 
• 
• + 2 
_Xiii__ 

TXH 
BSKA 
TXI 
TSX 
NOP 
SXD 

•+3,4,1 
5 
XX,4,I 
$(SPH),4 
FMA 
• IVAN,1 

AXF 
L.D.Q 
STR 
TIX 
LXD 
TSX 

27,1 
TtMP+2f,1 

— 2,1,1 
IVAN,I 
.$1F1L).4 

LXD 
.TEFA 
NZT 
TRA-
SLT 
TRA- -
SXD 

..L.XD._ 
TIX 
LXD 
TRA 

RJJ2A_ 
TCOA 

. T.H F A 
TRA 

--LX.D 
TRA 

LL3 5Ui-.. 
LXD 

CO.i:iy__ STZ 
PXU 
.L.DQ.. 

JUNK,4 
LL2 ._ 
NRCSP 
CONV 
3 

.A±A 
JUNK,4 
-N.R_C.SP, 4. 
«+3,4,1 

..J.UNK_,4 
ZERO 

_-^ 

• + 2 
»-6 
JUNKi4 
LL2 
J 
JUNK,4 
J.UNK 

lE-MP--. 
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L A Q H , , i 
SFD JUNK 
CLA JUNK 
ARS 8 
•(JRA EXP 
XCA 
FMP TEN2 
s ro Sf 
STZ JUNK 
PXO 

J - O a lEKP -
ROL 13 
CAQ H , , 3 
SFD JUNK 
CLA JUNK 
ARS ti 

. -QRA LXP -_ 
XCA 
FMP TENMO 
FAD SF 

SFL.) SFO ,4 
FSB IMIN 
T-MJ.. - „Z£RO .. . 

Sr(,2 CLS ,4 
FAU TMAX 
IMI ZERO 
TXI •+1,1,1 

NKCMX IXH LLl,1,0 
_- _._ IXI _*.+ J,.2, 1. 

TIX .+1,4,1 
SFZ JUNK 
PXD 
LDQ TEMP+1 
CAQ M,,3 
SFD JUNK. 
CLA JUNK 
ARS <•• 
ORA LXP 
sro r s 
PXD 
SJZ. JUNK 
CAQ H,,3 
SFD JUNK 
CLA JUNK 
ARS 8 
ORA EXP 
STO Z5 
FSB t S 
CHS 
sro SF 
SXD T£MP,1 
SXD fEM'P+1,2 
AXT UiJ XA = CHANNEL COUNT 
AXT 24,2 Xb=TtMP SFG COUNT 

- - - .rxi •+1,1,1 
NORA TXH TX2,1,0 

TXI. .+ 1,2,-1 
SfZ JUNK 
PXJi 
LDQ 1FMP+2S,2 
CAQ .H.,.i3 
STD JUNK 
.CLA J.U.NK 
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S 1G 'I 

AX.S.. 
ORA 
FSC 
FDP 
_s.rji._. 

NORB 

TIX 
AXT 
TXI 
STZ 
TXH 
_RXLL. 

STG4 

TX2 

LL2 

LL 1 

txjr_ 
NKCRD 

LOO 
RQL 
CAQ 
STD 
CLA 
.ARS_-. 
ORA 
FSB 
FDP 
STQ 
TIX 
.IXL. . 
LXD 
LXD 
TXL 
STZ 
SXD 
CLA 
SUB 
SFD 
TSX 
AXT 
TRA 

STZ 
SXD 
CLA 
SUB 
STD 
.ISX_. 
TRA 
RTDA 
TCOA 
TEFA 
TRA 
AXT 
TIX 
SXD 
AXT 
AXT 
TCOR 
WEFB 
REWB 
TEFA 
TEFB 
TRCA 
TRCB 
TRA 

-6 
LXP 
zs 
SF 
-,-4_ 
.+2,4,1 
0,4 
«+l , 1, 1 
JUNK 
TX2,1,0 

TEMP+2S,2 
18 
M, ,i 
JUNK 
JUNK 

._a 
FXP 
ZS 
SF 
,4 
• +1 
IMOR/ 

,4, 

1EM 
FEM 
ZER 
JUN 
JUN 
OCT 
JUN 
WTB 
BIW 
0,2 
ZER 
*.+ 1 
JUN 
JUN 
OCT 
JUN 
WTB 
BlW 

P,l 
P+1 
0,2 
K 
K,4 
.N 
K 
1 
T,4 

0-1 
.l,L. 
K 
K,4 
N 
K 
1 
LiiL_. 

,2 
, 199 

REPLACES Bl wRIIE 

+ 1 

f XI 
5 
. 
LL2 
• -3 
0i2. 
« + l 
,1 -
0,1 
0,4 

1 
1 
• +1 
• +1 
• +1 
• +2 
10,4 

1,1 

ZET 
TRA 
CALL 
TRA 

RCHKB 
AGAIN 
PRINT,0C13 
NRCRD+2 



.AL,ALfJ CIA RCHKB. 
SUB OCTl 
STO .RCHKB-
BSFA S 
BSFA 5 
RTDA 5 

. t e a A. . - • 
REPT AXT 0 , 4 

srz» 3-, 4 
STZ» 4 , 4 
IKA hFr .2 

RDA5 lOST T £ H P , , 0 
WTBl iOCD , , 0 
TEMP CSS 2 6 

. I V A N . BSS 1 - -
NFLAD HTR 
i-IFI R S I ITR 

I M I N HTR 
.TM.A.X HFK 
JU.NiK HTR 
FS HTR 
ZS HTR 
SF HTR 
NRCSP HFR 
RCHKB HTR 
H HTR TEN 

HFR F E N , , 1 0 0 
HTR T E N , , 2 0 0 
HTR. T E N . , 3 0 0 
HFR TEN,,400 
HTR TEN,,500 
HTR 1EN,,600 
HTR TEN,,700 
HTR TEN,,800 
HTR TEN..900 

TEN HFR ONE 
.HTR ONE,, 10 
HTR ONE,,20 
HTR 0NE,i30 
HTR ONE,,40 
HIR ONE ..50 
HTR ONE,,60 
HTR ONE,,70 
HTR ONE,,80 
HTR ONE,,90 

ONE HTR 
HTR ,, 1 
HFR ,,2 
HTR ,,3 
HTR ,,4 
HFR ,,5 
HTR ,,6 
HTR , , 7 
HTR ,,8 
HTR ,,9 

FEN2 DEC 100. 
TENMO DEC .1 
TENM2 UFC .01 
EXP OCT 221CO0OOOO0O 
OCTl OCT 000001000000 
0Cr2 OCT 000002000000 
0CT3 OCT 000003000000 
3CTN OCT 022600000000 
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.gt-J.M.. .O.C.T 00.0.0.0002.2.600 
F.-1A RCI 6 , ( 3 1 H 2ND RED. CK AS CONO IGNORED. 

BCI 3 , / / l H 14A6/1H. 1 3A6 ) 
B I W T TCOB • 

^Xl bjLl 
TRCB » + l 
WTBB 1 . . . 
RCHB WTBl 
rCOB • 
TRCB »*2 

JJ&A I lk.... 
BSRB 1 
WTBB 1 
rCOB • 
TRCB •+2 
TIX B l W T + 3 , 2 , 1 

JSJi t ( S P H 1 . 4 
NOP FMT 
TSX . $CFIL),4 
RUNB 1 
HTR AGAIN 

FMT BCI 7,(36H TAPE Bl BAD. CHANGE AND PUSH START ) 

mc 
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E. TIC SirBROUTINE, Written by T. E- Springer 

1. 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 960O words of storage (times) stored backwards. 

c Length and Language: 604e = 588io; FAP language. 

d. Details: The time code generator in the Packard-Bell 

translator updates time every 0.2 seconds. Sampling at 40 frames per 

second, the identical time will be written at the beginning of 8 

consecutive multiplexer frames. When the analog tape is translated, 

any nimiber of frame skips (IPT) 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 vrtiat 

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 coiold 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. Table I illustrates the operation 

of TIC 
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Contents of Location T-9 
T-8 
T-7 
T-6 
T-5 
T-4 
T-3 
T-2 
T-1 

Before Calling 
TIC(T) 

39000.40 
39000.20 
39000.20 
39000.20 
39000.20 
39000.00 
39000.00 
39000.00 
39000.00 

After Calling 
TIC(T) 

39000.40 
39000.55 
39000.50 
39000.25 
39000.2 
59000.15 
59000.10 
59000.05 
59000.0 

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, 

a multiplexer run. at 10 frames per second with every frame translated 

(iJT = 1 ) , looks just like a 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 designated as H for hi^, 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 IIT's can be reduced to 8 

different patterns corresponding to the patterns for IliT's from 1 to 8. 

Any higher IPT's are reducible to the pattern of I5T-- , g. Thus the 

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

looks just like the pattern for an IPP of ^^Q^ 8 ~ ̂ ' 
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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 = 5 or 

5 that the good number corresponds to a high followed by a low- IThen all 

are high, IFT = 8, any number is a good one. When IFT = 5, the good 

number corresponds to a high preceded by a single low,* when IFT = 5̂  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 OUST subroutine. It replaces a block of 960O 

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 

4-1/2 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 0, .2, .4, .6, or .8. Thus the fractional part of the 

uncorrected times is replaced with the correct binary configuration. 

This greatly reduces ro\ind-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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TAELE I I 

IFF = 1 AP=.025 IFT = 2 AP= .05 IFT ZM>=-075 

5 
5 
5 
5 
5 
3 
5 
5 
3 
5 
3 
3 
3 
3 

175 
200 
225 
250 
275 
500 
525 
550 
575 
too 
425 
450 
475 
500 

3-525 

IFT 

3.4 
3-5 
3-6 
3-7 
5-8 
5-9 
4 . 0 
4 . 1 
4 . 2 
4.5 
4.4 
4.5 
4.6 
4.7 
4.8 

I JT 

5. too 
3-575 
3-750 
5-925 
4.100 
4.275 
4.450 
4.625 
4.800 
4.975 
5-150 
5.525 
5.500 
5.675 
5. 850 

3 . 0 
3 - 2 
3 . 2 
5 - 2 
5 . 2 
5 -2 
3 - 2 
3 -2 
3 - 2 
5.4 
3.4 
3-4 
3.4 
5-4 
5.4 

= 4 

5.4 
5.4 
3.6 
3.6 
5-8 
3.8 
4 . 0 
4 . 0 
4 . 2 
4 . 2 
4.4 
4.4 
4.6 
4.6 
4.8 

=• 7 

3-4 
3-4 
3-6 
3-8 
4 . 0 
4 . 2 
4.4 
4.6 
4.8 
4.8 
5 . 0 
5-2 
5-4 
5.6 
5.8 

0 
. 2 
0 
0 
0 
0 
0 
0 
0 

. 2 
0 
0 
0 
0 
0 

££!>= 

. 2 
0 

. 2 
0 

. 2 
0 

• 2 
0 

. 2 
0 

. 2 
0 

. 2 
0 

. 2 

AT = 

. 2 
0 

. 2 

. 2 
•2 
• 2 
•2 
. 2 
• 2 
0 

• 2 
• 2 
. 2 
• 2 
. 2 

L 
H 
L 
L 
L 
L 
L 
L 
L 
H 
L 
L 
L 
L 
L 

1 

H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 

= .175 

H 
L 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 

5-15 
5-20 
3-25 
3.30 
3-35 
5 . t o 
5-45 
5-50 
5-55 
5.60 
5-65 
5-70 
3-75 
3.80 
3-85 

IPT 

3. too 
3-525 
5-650 
5-775 
5.900 
4.025 
4.150 
4.275 
4.to)0 
4.525 
4.650 
4.775 
4.900 
5-025 
5.150 

IFT 

3.4 
3-6 
3-8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 

5.4 
5 . 0 
5 . 8 
6 .0 
6 .2 

3 - 0 
3 - 2 
3 - 2 
5 -2 
5 -2 
5-4 
5-4 
5-4 
5.4 
5-6 
3.6 
3-6 
5.6 
5-8 
5.8 

- 5 

5-4 
5.4 
5-6 
5.6 
5.8 
4.0 
4.0 
4.2 
4.4 
4.4 
4.6 
4.6 
4.8 
5 . 0 
5 . 0 

= 8 

5.4 
5.6 
5-8 
4.0 
4.2 
4.4 
4.6 
4.8 
5 . 0 

2- 7 
5 . 0 
5.8 
6.0 
6.2 

0 
. 2 
0 
0 
0 

. 2 
0 
0 
0 

. 2 
0 
0 
0 

. 2 
0 

as^ 

.2 
0 

. 2 
0 

. 2 

. 2 
0 

. 2 

. 2 
0 

. 2 
0 

. 2 

. 2 
0 

ar --

. 2 

. 2 

. 2 

. 2 

. 2 
• 2 
• 2 
2 
2 
2 
2 
2 
2 
2 
2 

L 
H 
L 
L 
L 
H 
L 
L 
L 
H 
L 
L 
L 
H 
L 

125 

H 
L 
H 
L 
H 
H 
L 
H 
H 
L 
H 
L 
H 
H 
L 

= .2 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

3.4 
3-475 
5-550 
5-625 
5.700 
5-775 
5-850 
5-925 
4.000 
4.075 
4.150 
4.225 
4.500 
4.575 
4.450 

IFT 

5-4 
5-55 
5-70 
5.85 
4.00 
4.15 
4.50 
4.45 
4.60 
4.75 
4.90 
5.05 
5.20 
5.55 
5-50 

3-4 
3.4 
3-4 
5.6 
5.6 
3-6 
3-8 
3.8 
4.0 
4.0 
4.0 
4.2 
4.2 
4.2 
4.4 

= 6 

3.4 
5.4 
5-6 
5-8 
4.0 
4.0 
4.2 
4.4 
4.6 
4.6 
4.8 
5.0 
5.2 
5-2 
5.4 

-2 
0 
0 

. 2 
0 
0 

• 2 
0 

• 2 
0 
0 

• 2 
0 
0 

. 2 

£S!= 

. 2 
0 

. 2 
• 2 
•2 
0 

. 2 

. 2 

. 2 
0 

. 2 

. 2 

. 2 
0 

. 2 

H 
L 
L 
H 
L 
L 
H 
L 
H 
L 
L 
H 
L 
L 
H 

15 

H 
L 
H 
H 
H 
L 
H 
H 
H 
L 
H 
H 
H 
L 
H 
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search the list of times to see whether T ( I + 8 ) -T(l)is equal to 

T(I + 9) - T(I + l). 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 occiors 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 = (T(I + 8) - T(I))/8 and IFT from IFT = DT/.025. It computes 

DTS8 = I^«_j 8 "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 a high and "-" for a low. It counts the number of hi^s and checks 

to see if it equals IFT„ , g- See Table Hto verify that this is correct. 

If DTS8 is not 5 or 5^ it finds the first negative second difference 

RR(J). It then knows that T(l-<-J+l)isa correct time. If DTS8 = 5 

or 3^ it places the signs of R(J) into the last 8 positions of the 

SKJCumulator and compares them with a list PAT5 or PA'15 containing the 

bit pattern OlOllOll 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 foTind a good time, the code stores the first differences in 

PD(K) rotated so that PD(I) is the number added to the good nvimber to 

yield the next uncorrected time. The code now proceeds through the list 

of times, 8 at a time, comparing the expected \jncorrected 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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throu^ 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 

list of 8 checking for negative times followed by good times. These 

presumably are spvirious and are not the result of a change in IFT. Thus 

they are 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 T(l-t-8) - T ( I ) - T ( I + 9 ) + T ( I + 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) Listing 
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• SPRINGER TOM 825260563TMRN0405F 4 SPRINGER 
• LIST 
• LABEL 
• FAP 
•TIC SUBROUTINE TO CORRECT TIMES FOR RDH 

COUNT itZb 
ENTRY T I C 

T I C SXD X R 1 , 1 
SXD X R 2 , 2 
SXD X R 4 , 4 
CLA 1 , 4 ADDRESSES ARE STORED. 
STA BEG 
STA T2 
STA T 3 
STA J<t 
STA T 5 
STA T6 
STA T8 
STA T9 
STA T i l 
STA T12 
STA L P 2 2 
STA T 1 3 
STA B I G 
STA T 1 4 
STA T 1 5 
STA T 1 6 
STA T17 
STA T18 
STA T 1 9 
STA T 2 0 
STA T21 
ADD = 1 
STA T P l 
STA TP2 
STA TP3 
STA TP4 
STA TP5 
STA T P 6 
STA TP7 
STA TP8 
SUB =2 
STA T M l 
ADD =9 
STA STT 
STA TP82 
4DD = 1 
STA T9P 
LXD X 9 6 0 0 , 2 CONVERTS F L O A T I N G TO F IXED POINT 

BEG CLA , 2 T WITH BINARY POINT BETWEEN B I T S 2 0 , 2 1 . 
TZE EN 
CAS X 2 1 5 
TRA RG 
TRA RG 
UFA X 2 1 4 
ANA = 0 7 7 7 7 7 7 7 7 7 
ADD = 1 6 

T 2 STO , 2 T 
TRA SENT 

RG SUB X214 
ARS 27 
STA »+3 
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T3 CLA , 2 T 
ANA =0000777777777 
ALS 0 
IVDD = 1 6 

T<» STO , 2 T 
SENT ANA =077400 

TZE ZRO 
4 L S 5 
POX , 1 
CLA =0 777777700000 

T14 ANS ,2 T 
CLA FRA,1 

T20 ORS ,2 T 
TRA EN 

ZRO CLA =0777777700000 
T2I ANS ,2 T 
EN TIX BEG,2,1 

LXD X9600,2 SEARCHES FOR TWO ADJACENT TIMES HAVING THE SAME 
STT CLA ,2 T+8 DIFFERENCES BETWEEN TWO TIMES 8 TIMES LATER. 

TZE EN2 
T5 SUB ,2 T 
TPl ADD ,2 T+1 
T9P SUB ,2 T+9 

ARS 4 
TZE ADV 

T6 STZ ,2 T 
EN2 TIX STT,2,1 

TRA CONV 
ADV CLA T6 COMPUTES FIRST DIFFERENCES OF FIRST GOOD BLOCK OF 8 TIMES. 

STZ TEMP 
SXA TEMP,2 
SUB TEMP 
ADO =8 
STA TLl 
ADD =1 
STA TL2 
LXD X8,4 

TL2 CLA ,4 
TLl SUB ,4 

STU S,4 
TIX TL2,4,1 
LXD X7,4 COMPUTES SECOND DIFFEKENCES. 
CLA S,4 
SUB S-1,4 
ARS 4 
STO RR-1,4 
TIX •-4,4,1 
CLA S-8 
SUB S-1 
ARS 4 
STO RR-1 

TP82 CLA ,2 T+8 COMPUTES DT, THE TIME BETWEEN FRAME SAMPLES, 
T8 SUB ,2 T AND DTS, THE NUMBER OF SKIPS. DETERMINES DTS MOD 8 

STO DT 
XCA 
MPY =5 
STQ DTS 
XCA 
ADD =16 
ANA =0700000 
STU 0TS8 
CLA DT 
ARS 3 WHICH EQUALS DTS8. 
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LPl 

HI 

LP2 

T9 

STRT 

CHECK 

SPC5 

SPC3 

GDNM 

STO 
STZ 
STZ 
LXD 
CLA 
SUB 
STO 
ARS 
TMI 
TZE 
CLA 
400 
STO 
TIX 
CLA 
SUB 
TZE 
STZ 
TIX 
TRA 
CLA 
SUB 
TZE 
CLA 
SUB 
TZE 
LXD 
CLA 
TMI 
TIX 
TRA 
TZE 
PXD 
SUB 
TNZ 
^̂ o 
PDX 
TRA 
CLM 
LXD 
LDQ 
LGL 
TIX 
LXD 
LAS 
TIX 
TRA 
TIX 
TRA 
CLM 
LXD 
LDQ 
LGL 
TIX 
LXD 
LAS 
TIX 
TRA 
TIX 
STZ 
SXA 
CLA 
ADD 

DT 
NHI 
NLO 
X8,4 
S,4 
DT 
R,4 
4 
LP2 
LP2 
NHI 
ONEP 
NHI 
LPl,4,1 
DTS8 
NHI 
STRT 
,2 T 
STT,2,1 
CONV 
DTS8 
=0500000 
SPC5 
DTS8 
=0300000 
SPC3 
X8,4 
RR,4 
CHECK 
•-2,4,1 
• + 2 
• -2 
,4 
ONE 
• + 2 
X8 
,4 
GDNM 

X8,4 
R,4 
1 
•-2,4,1 
X8,4 
PATS,4 
•-1,4,1 
GDNM 
•-3,4,1 
GDNM 

X8,4 
R.4 
1 
•-2,4,1 
X8,4 
PAT3,4 
•-1,4,1 
GDNM 
•-3,4,1 
GDST 
GDST,4 
APD 
GDST 

COMPUTES HIGH AND LOW DIFFERENCES AND ADDS THEM. 

COMPARES FOR NO DROPOUTS. 

FINDS GOOD TIMES FROM LLHLLHLH ETC. FOR 5 AND 3 CASES. 

SETS UP PATTERN IN PD WITH GOOD TIME FIRST. 
GDST CONTAINS INDEX OF FIRST GOOD POINT WRT XR2 AS 8. 
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SAD 

APD 

NEX 

NEXl 

Til CLA , 4 T REPLACES TIMES FROM FIRST GOOD TIME BACKWARDS. 

TMI 

EN5 

T12 

SEA 

LPS 

TP2 

TP3 

TP8 

TP5 

TP7 

LP6 

SUB 
STA 
CLA 
STU 
TIX 
CLA 
SUB 
TZE 
PAX 
ALS 
STO 
CLA 
SUB 
STA 
CLA 
STO 
TIX 
TRA 
SXD 
TRA 
PXD 
SUB 
STD 
ADD 
SUB 
PDX 
STD 
CLA 
SUB 
STO 
TXI 
TXL 
LXD 
CLA 
STO 
LXL) 
LXD 
CLA 
STO 
CLA 
ADD 
STO 
SUB 
ARS 
TZE 
CLA 
SSM 
STO 
TIX 
TIX 
CLA 
ADO 
STO 
SUB 
ARS 
TNZ 
CLA 
STO 
LXD 
LXD 
CLA 
ADO 
STJ 

= 8 
• +2 
S,4 
0,4 
•-2,4, 1 
= 8 
GDST 
NEX 
,4 
18 
SET 
SAD 
GDST 
•+1 
0,4 
PD,4 
•-2,4,1 
NEXl 
GDI,2 
T12-1 
,2 
ONE 
ENS 
ONE 
SET 
,4 
GDI 
,4 T REPLACES 
DT 
,4 T-1 
•+1,4, 1 
•-4,4,0 
GDI,2 SEARCHES 
,2 T 
TAC 
X7,4 
GDI,2 
TAC 
TACO 
TAC 
PD-1,4 
TAC 
,2 T+1 
5 
•+4 
,2 T+1 

,2 T + 1 
•+1,2,1 
LPS,4, 1 
TAC 
PD,4 
TAC 
,2 T+1 
S 
• + 3 
,2 T+1 
TAC 
GDI,2 REPLACES 
X7,4 
TACO 
DT 
TACO 

GROUP OF 8 AND REPLACES BAD TIMES WITH 0 . 

NEGATIVE TIMES WITH CORRECT TIME IN GROUPS 
OF EIGHT. 
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TP4 

IPS 

TI6 
• 

T17 

T18 

T19 

PLUG 

EN8 

« 

WAS 

CONV 
LP22 

T13 

BIG 

T15 
LP 
OUT 

X9600 
X215 
X214 

FRA 
XRl 

CLA 
TMI 
CLA 
STO 
TIX 
TRA 
TIX 
STZ 
CLA 
STO 
CLA 
STO 
:LA 

TPL 
CLA 
TNZ 
STZ 
TRA 
CLA 
SSP 
STO 
SXD 
TRA 
STZ 
TXI 
TXL 
CLA 

TNZ 
CLA 
SUB 
STO 
TRA 
LXD 
TRA 
LXD 
CLA 
CAS 
TRA 
TRA 
ORA 
FAD 
STO 
TRA 
CLA 
ARS 
ORA 
FAD 
STO 
TIX 
LXD 
LXD 
LXD 
TRA 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
BSS 

2 T+1 
• + 3 
TACO 
,2 T + 1 
•+2,2,1 
CONV 
LP6,4,1 
TEMP 
ONE 
IC 
GDI 
ENS 
,2 T REPLACES -FOLLOWED BY + TIMES WITH ZERO OTHER MINUS 

TIMES ARE SET PLUS 
PLUG 
IC 
•+3 
,2 T 
EN8-1 
,2 T 

,2 T 
TEMP,2 
• + 2 
IC 
•+1,2,1 
T16,2, 
TEMP IF TEMP=0 PROCEED. IF NOT SET XR2 Al FIRST GROUP 

OF MINUS TIMES AND RETURN TO STT. (MINUS TIMES ARE NOW PLUS) 
WAS 
GDI 
X8 
GDI 
SEA 
TEMP,2 
STT 
X9600,2 SAME DIFFERENCE. 
,2 T CONVERTS TIMES TO FLOATING POINT. 
=01000000000 
BIG 
BIG 
X214 
= 0 
,2 r 
LP 
,2 T 
5 
=0221000000000 
= 0 
,2 T 
LP22,2,1 
XR1,1 
XR2,2 
XR4,4 
2,4 
022600000000 DEFINITIONS 
215000000000 
214000000000 
63146 
46315 
31463 
14632 
1 
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XR2 
XR4 
S 
R 
DT 
DTS 
NC 
NHI 
NLO 

PAT3 

PATS 
TEMP 
RR 
PD 
X8 
DTS8 
IC 
ONEP 
ONE 
X7 
GDST 
SET 
GDI 
TAC 
TACO 
TWO 

BSS 
BSS 
BES 
BES 
BSS 
BSS 
BSS 
BSS 
BSS 
OCT 
OCT 
3CT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 
HTR 
BSS 
BES 
BES 
OCT 
BSS 
HTR 
OCT 
OCT 
OCT 
BSS 
BSS 
BSS 
BSS 
BSS 
OCT 
END 

1 
I 
8 
8 
1 
1 
1 
1 
1 
332 
155 
266 
133 
255 
326 
153 
265 
244 
122 
051 
224 
112 
045 
222 
111 
0 
1 
8 
8 
10000000 
1 
, 
100000 
1000000 
7000000 
I 
I 
1 
1 
1 
2000000 
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F. RDBl 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 RDBl (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 = NTJmber 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 Language: 2158 = 139loi FAP language 

d. Details: Assume that the following numbers are on tape 

Bl in high density, binary form: 

59680.2 900.0 800.0 700.0 600.0 500.0 
59680.4 901.0 801.0 701.0 601.0 501.0 
59680.6 902.0 802.0 702.0 602.0 502.0 
59680.8 905.0 805.0 705.0 605.0 505.0 

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: 

STG(l) = 59680.2 STG(5) = 59680.4 
STG(2) = 800.0 STG(6) = 801.0 
STG(5) = 700.0 STG(7) " 701.0 
STG(4) = 600.0 STG(8) = 601.0 

96 



STG(9) = 59680.6 STG(l3) = 39680.8 
STG(IO) = 802.0 STG(I4) = 805.0 
STG(II) = 702-0 STG(I5) = 705 0 

STG(12) = 602.0 STG{I6) = 605.0 

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 

1 ^ NCH ^ 47 

1 S NFSCH g NLSCH 

NFSCH ^ NLSCH S NCH 

Figures 8 and 9 are block diagrams of RDBl. 

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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ENTER 

BLOCK DIAGRAM OF RDBl SUBROUTINE, ENTRY AND EXIT LOGIC 

REWIND Bl 
B1-.HIGH DENSITT 
STORE X's 
DISABLE ALL CHANNELS 
RCHKB^e 
CLEAR CHAKNEL B 
INDICATORS 
Xl->1 
X2—>0 

M3 
00 

HO NLSCH >NCH? 
MOk^ 

NCH-NLSCH 
- SKP2d 
- ESKM 

HFSCHi^Tr' 
.NFSCH-<Lf. 

YES 

CALL PRINT, 2 

US 

EXIT 
AGAIN 

RESTORE X's 
WAIT FCR CHAKMELS 
TO LEAVE OPERATION 
REWIND Bl 
TURN OFF EKD OF FILE, 
REDUNDANCY A 
IHDICATORS 

RCHKB 
Xl-1 
X2-K) 

RCHKB-1 

.YES 

YES 

NO 

-^RCHKB=Ot YES 

CALL PRINT, 
RESTORE X4 
EXIT 

NFSCH-1 
-«KPld 
-»BSKPd 

NLSCH-NFSCH 
+ 1 

-^CHRDd 

HRO-«RCd 
NR0->NRC2d 

NLSCH>Jf7T^ 
v"NlSCH< IT^ 

STORE ADDRESS 
OF STORAGE 
WHERE NECESSARY 
SEE PART 2 o f 
BLOCK DIAGRAM 

Figure 8 



READ 

RDS Bl 
NCHRDd 
-.-Ilj 
RIAD 1st. 
WCBD FROM 

TM2 

READ 1 WCRD. 
STC»K HIEVIOUS 
WCRD. 
X2 = X2 H-l 
NCHRDd-»Il i 

NO 

TM 

READ 1 WC«D . 
STC«E PREVIOUS 
WC»D. 
X2 = X2-1- 1 
NCHRDd-»Xli 

BLOCK DIAGRAM OF RDBl SUBROUTINE 
TAPE READING LOGIC 

DP 

READ 1 WORD 
^ S T C » E PREVIOUS 

WORD. 
X2 = X2+1 

DP2 

SKIP 
SKPld 
WORDS 

READ 1 WORD. 
- > STOIE PREVIOUS 

WCKD 
^ X2 = X2 4 1 

119 
Ui=-7ih - 1 

SKIP 
SKP2d 
WORBS 

STCRE LAST 
DATA POINT. 

Figure 9 



n > 

7:
 

r-
 

73
 

n 
X

 
-1

 
I 

C
 C

D
 (-

. 
—

I 
0 

l>
 (/

) 
(/

 
o

n 
U

^O
O

 
jo

 
—

I 
—

1 
—

t 
'—

I 
—

I 
r 

> 
> 

> 
> 

J>
 j

l>
 

—
( 

t/>
 

—
1 

—
1 

T3
 c

 
r-

 
2 

t-
 

CD
 m

 
,—

. 

0 
Ic

/i 
C

/l 
r-

 
-1

 -
1 

14
1 

0 r—
 > 

t/>
 

-H
 ^ 
> 0 c 

0-
1 

c C
3 

0 r- > * 

0
0 ~H

 
0 

O
O

 
-1

 
-1

 
s 

::̂
 —

 

0
0 c a
; 

n 1
- > * 

:;.
 

r*
 

, 
O

 
00

 «
/0

 
-I

 
i 

c 
r 

-f
 

--
i 

s 
• 

C3
 >

 
C

 
O

 
i-

i 

^ 
O

 
rH

 0
0 

M
 

—
( 

- 
r 

-o
 

c 
.3

 
rN

 
3 

>
 

I-
 

31
 «

- 
m

 
* 

* 

73
 

a 
:^

 
—

 
* 

10
0 

00
 

0
0 

v"
^ 

(—
*—

»
—

( 
I 

Q
 

Q
 Q

 
;t

 
|0

 
LT

l 
*

• 

t^
 

l^
 

—
i 

—
t 

0 
0 

o»
. 

,1
s;

 OO
 

l/
l 

-<
 

f 
a

t 
—

 

00
 Q

 
on

 o
-' 

-0
 

0 
X

 
-c

 
m

 
—

1 
m

 
m

 
0 

jr
 

0 
lO

 •F
 

2 
- 

|;c
 

jr
io

 
,r

j 

z 
rv

 
2 

7
:-

. 
n 

0 
jr

 
—

 » 

0 
o^

lJ
r 

•H
 *

-i
•l

^ 

C
D

(/
'o

o
Q

u
.^

/•
.a

L
>

.^
n

o
o

o
^

lF
—

't
^

Q
O

o
o

^ 
c

/i
T

^
x

O
"

. 
•:

3
0

'.
 

o
o

^
T

::
t»

 
- 

•
g

o
~

s
T

3 
?

5
T

3
m

-
(

J
r

|m
-

(
j

r
7

c
-

o
m

|*
r

«
-

m
-

(
m

m
 

-D
—

 
O

—
 

lO
J

r 
X

ll
V

J
O

 
O

J
r

O
n 

H
 

O
 

O
 

n 
>

 
^ 

—
I 

•-
( 

on
 

- 
X

 
X

 
m

 
ro

 
-H

 
>

 
-(

 
-1

 -
n 

n 
a 

- 
C

 
—

 
* 

,•
 

75
 

• 
'̂

 
+ 

+ 
O

 
p 

N
5 

—
 —

 —
 

I 

0
0 

>
 

03
 

^ 
>

 

a 
-H

 
H

 
o

n 
rp

 
m

 
m

 
m

 
X

 
X

 
X

 
-I

 
3 

(S
 

*
• 

I-
' 

•-
<

 
V

J 
"C

 
"D

 «
 

JH
 

-I
 

ro
 

—
 

«•
 

ts
j 

m
 

on
 o

n 
t/

i 
on

 
z 

H
 

X
 

^ 
X

 
/I

 
on

 [
^ 

m
 

o 
m

 z
 

> 
I 

cc
 -I

 
CD

 C
D

 7
3 -<
 I*

 
* 

X
 

X
 

k-
i 

na
 

,11
 

II 
D

 
o

n 
O

 
-

I 
i-

l 
c 

^
? 

OE
 O

 
Q

 
m

 

!=
 ^

 
O

 
T

O
 

a 
o

 
^

o
 c z 

* 
• o
 

> 
> 

n 
r- z 

r 
o 

n 
3 

&
 

z 
B

O
M

 
c m

 
3 

Z
 

n 
O

 
r-

m
 

o o 
<^

 I
 

P
 

>
 

I 

« 7:
 1

 
O

 
I 

0=
 

2 
(-

I 
TO

 
C

 
C

D
 

Z o 
1 

X
 

, 

Z
 

' 

O
 

-n
 

00
 

o 
I 

X
 I

 

z 
; 

r- on
 ,

 
n X

 
' 



I 
4 

^ 
a 

u
j 

r\i 
O

O
 O

i 
M

 
" 

• 

I 
m

 
«

* 
X

 
<

( 
ID

 
•-

^•^ 
-41-

H
 

-I 
u

 
01 I-

i "D
 

t 
0

1 

a! 
—

' 
><; fM

 
o

J 
(M

 
s 

0
1 

+ 
S

^ Q
 

U
. 

C
D

 
* 

0
1 

O
C

 
H

 

, 
CO

 03 
Q

 
I—

 
< 

X
 

X
 

«S
 

X
 

isj 
o

i 
(J 

O
 

_ 
-

I
Z

j
H

 
_

(
_

l
(

_ 

03 

a.' 
1/1 

a. 

•^ tsi ii eg Q
. 

fN
 

+
' 

Q
. 

0
0 

+ 
i^ 

• 
•' 

Q
 

u
j 

» 
I/: 

D
 

-J 
X

 
I- 

< 
I 

I- 
x

^ 
" 

tN
J a

: 
(J 

0
1 

I-, 
(- 

Z
i 

'-

—
I 

_
( 

o
 

< 
o

 
< 

X
 

X
 

o
 

-
( 

I- 
r£ 

I- 
I—

 
I—

 
l_) 

0
1 

Z
 

—
 

J
-

Q
. 

" 
as I 

CM
 a

: 
—

X
V

 

O
 

U
J rsj +

 
U

 1/1 
a£ 

I- 
» 

• 
z 

03 + V
 c 

u (\i 
» 

00 
•£ 

h
- 

• 
• •1 

—
 

j
:

j 

Q
- 

V
) 

+ 
^ 

+ 
3

f 
U

J tM
 

X
, 

o^ 
C

l
U

J
«

0
1

*
i

-
. 

•
!

- 
-

U
J

O
-

O
 

CM
 

-a-

o
 o

i 
—

 
—

 
—

 
o

^ 
a

-

02 
^ 

X
 

- u 
« 

—
 

* 
• 

» 
•

>
0

:
x

:
<

C
L

 

j- 
X

 

X
<

D
-

«
Q

H
<

X
X

<
C

 
—

 
X

I
-

'
<

X
 

—
 

_
l

|
0

<
0

<
r

_
l 

_ 
~

i
n

;
_

)
o

-
J

>
-

x
i

i
-

i
i

~
>

i
'

c
£

o
'

x
x

;
o

-
i

'
-

2
:

<
x

x 
_

I
O

0
1

H
-

_
J

Z
|

l
-

_
l

_
)

l
_

)
0

1
l

-
l

-
z

|
l

-
_

l
'

l
-

i
-

'
'

-
O

^
r

-
O

<
< 

D
. 

X
 

</» 
'jj 

< 
cQ

 
c^ 

< 
=

: 
< 

ix. 
' —

1 
>

-
0

0
J

£
J

-
U

-
l

_
)

O
<

l
—

 
<

i_
J 

—
 

<
< 

X
 

u
 

o
 

'J- 
Jj 

'J^ 
z( 

:x 
X

 
JJ 

-^^l <: 
X

' 
-J: 

<
l

—
 

1—
 O

f'—
 

l-l—
 

>—
 l

-
M

I
—

 
l_

)
<

l—
 

o
 

H
 

O
 

H
 



o
 

ro
 

c 
c 

L
. 

G
. 

7;
' 

m
 0

=
 

z 
c^

 w
 u

 
r^

 
T

 
•^

 7
^

 T
 

^ 
-0

 -
0 

:B
 

I 
03

 
c 

r
r

ic
s

c
s

fc
iG

iX
IX

X
 

z
o

n
p

o
-

i
-

i
-

i
-

i 
D

—
(—

(|
—

(—
1

;»
7

'^
7

3 

l~
H

 
l

^ 
A

.M
 

V
M

 
, 

-(
 

-1
 U

 
—

I 
: 

*•
 

.c
 

K
J 

—
 :

 
~

i 
I 

—
( 

on
 i

/i 
7

. 
;c

 
rr

 
7

; 
7-

 c
 

c 
•2

 
-0

 -
a 

/v
 

•c
 -

a 
N

! 
—

 

I
X

>
-

i"
-

«
>

-
'l

—
l>

>
O

n 
-

I
d

C
S

Q
C

i
p

C
x

X
-

l 
X

!
X

O
0

0
O

|
>

-
H

-
(

0 

_
( 

fc
c 

C
 

—
 

m
 

IT
i 

• 
" 

3 
3 

X
I 

X
 

f>
J 

» 
• 

c 
c 

-
t.

 
—

 

7=
 

o 
ro

 —
 X

 



G- LSF SUBROUTINE, Written ty 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, SIGtik) 

N = Number of points to be fitted,S 50 

M = Power of fit, 2 5 

X = Location of first x value 

Y = Location of first y value 

B = Location of the coefficients B^ in the equation 

M 

Y = yBiX^ 

i=0 

SIGMA = Standard Deviation of the fit 

c Length and Language: lOlje = 525ioi PORTEIAN language. 

d. Details: LSF is a short FORTRAN subroutine for doing 

a standard 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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S U B K O u r i H L LSF ( N , M , X , Y , B , S 1 G M A ) 
l ) I M h N 6 l O k X C i U ) , Y ( 5 0 ) , V ( 6 ) , B ( f > ) , A ( 6 , 7) ,SUMt 1 1 ) 
L S . = ̂ 2 i l M + 1 
LB = M + 2 
LV = M + 1 . . 
DO SUu J = 2 , L S 

iOO i>UN'(J) = 0 . 0 
b U M ( ] ) = h 
L i l - J i U l - J _ = . - l - * i - V . 

b O l V ( J ) = 0 . 0 
DO S I O I = 1 , N 
P = 1 .0 
V I 1) = V C D + Y d ) 
UO SOb J = 2 , L V 

„ ^ i i - = X U l - ' P - . . 
.SUM(J) = SUM ( J ) + P 
V ( J ) = V ( J ) + Y d ) » P . _ . , . 

SOS LO.^ i r iNUE 
DO 5 ) 0 J = L B . L S 

P ^ X d ) • P 
;iUflU_L_5._SUtLUi._±_E 

' j l O CONTINUE 
i iO 5 1 3 I = 1 , L V - , ___ _ . - . . . _ 
IJO 51.-5 K = 1 , L V 

. . _ J = K + I - 1 . . _ . _ 
A { K , I ) = SUM(J ) 

X l i J ^ i i a L I i i U J E 
UO 5 IS K = 1 , L V 
A ( K , L B ) = V ( K ) _ _ . _. 

SIS CONTINUE 
DO 5 3 0 L = I t L V 
L i IVA = A ( L , L ) 
L l f l - _5LL .JL , r L i l ^ 

5 17 A ( L , J ) = A ( L , J ) / D I V A 
l A = L + 1 
I F ( l A - LB ) 5 2 0 , 5 3 5 , 5 3 5 

5 2 0 n O _ 5 3 0 I = l A . L V ___ 
FMULTA = A d , L ) 
.Ufl_5_ii)_ J._=. . U l i L 
A d , J ) = A d , J ) - A ( L , J ) • FMULTA 

S i O CONTINUE 
5 35 L. ( L V ) = A I L V . L B ) 

_ _ I_ = LV 
5 3 6 D i F B = 0 . 0 

UO 5U0 J = I . L V 
I B = I - 1 
DiFB = DIFB t_AdB,J)_».B(J) 

5U6 cdNTINUE 
1 = 1-1 
l*ri ) = Ad, LB) - DIFB 
I F ( I - 1) 5 5 0 . 5 5 0 , 5 3 6 

5 5 0 UEVS = 0 . 0 
SY = 0 . 0 
n o 5 5 2 I = 1 ,N 
_SY.= SY + Y d l • • 2 . 0 _ 

5 5 2 C O N r i N U E 
UO 55U I = I . L V 
UEVS = DEVS + B d ) • V d ) 

551* CONTINUE 
UEVS = SY - DEVS 
C._N_=_N_ 
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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 may be written 

on tape A5 for BCD listing with the B6T^A5 code, or vised as the input to 

various subcodes. 

b. Calling Sequence: CALL WRTB6 (NCHB6, NPTS, TEMP, TITLE, 

STG, J, NWDRC) 

NCHB6 = An identification nvmber 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 = Nvunber 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 information occupying 

words 5 to 1^ on B6. This is normally the REC card information from the 

RDH-D code. 

TITLE = Six words (56 characters) of BCD information 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 data points are stored. For example, the following might 
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be stored in the main program: 

STG(I) = 59^1-2 (First time) 
STG(2) = 860.0 (First data point, first channel) 
STG(5) = 951-0 (First data point, second channel) 
STG(1+) = 600.0 (First data point, third channel) 
STG(5) = 59^1-^ (second time) 
STG(6) = 861.0 (second data point, first channel) 
STG(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 nvmiber 

39^1-2, 951-0, ^9k6l.k, 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 = h. 

c Length and Language: 1158 = TTioJ PAP language, 

d. Details: 1'/RTB6 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, T E M K 1 2 ) to TEMP(l), TITLE(6) to 

TITLE(I),(TIME(I), DP(I), 1 = 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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BLOCK DIACaAM CF WRTB6 SUBROUTINK 

KNTRI 
I 

STC»E Xl,Xli 
B6-^HiaH DENSITY 
RCHKB-^2 
CLEAR CHANNEL INDICATORS 
AND DISABLE ALL CHANNELS 
NCHB6a-*-WDla 
N P T S a - ^ WD2a 
TEMPa - l l -*-WD3a 
TITLEa - 5-^WDl»a 

NWDRC-*NSKIPa 
J-•TEMPa 
STaa-»WD5a 
STGa - J-»WD6a 
NPTS - 1 - ^ X 1 

WRITE NCHB6, 
NPTS, TEMP, 
TITLE, 
TIME ( 1 ) , 
DP(1)0N Bd 

WD5a-^WD5a - J 
WRITE NEXT TIME ON B 6 
WD6a-^WD6a - J 
WRITE NEXT DATA POINT 
ON B6 

X1«X1-1 

RCHKB= RCHKB - 1 
BACKSPACE B6 
1 RECORD 

lES 

CILL 

RKDUNDINCI CHECK] 
.ON B CHANKEL ? 

NO 
lES 

CALL HiINT,5 
RKSTOIE Xli 

EXIT 

EXIT 

TES 

- ^ X l > 1 7 

NO 

WRITE END 
CF RECORD 
ON B6 

RESTORE XI 

Figure 10 



•WRTB6 
., ____ CaUNT__._80. 
• B6 IS IN THE FOLLOWING ORDER.NCHB3,NPTS,TEMP( 12)TO TEMP{ 1) ,T I TLE(6 ) TO 
' T i r L E n ) . ( r i M E H ) i n p i n t i = i . N P T s i \ 
•CALLING SEQUENCE CALLWRTB6(NCHB6,NPTS,TEMP,TITLE,STG,J,NWDRC) 

iNTRY _ - _URXa6 
WRTB6 SXA E X I T + 3 , 1 

SXA SXiLi t -_. 
SDHB 6 
CLA nr.T? 
STO RCHKB 
STZ . , TEMP , , . 
ENB TEMP 

_ _ ,„ TRCB _ _ » + ] -
TEFB ' t l 
LLA LJk 
STA WD1 
CLA i i 4 _ 
STA WD2 
CLA 3^4 
SUB 0CT13 

-SJA WLLS 
CLA i*,i* 
SUB PCT5A 
STA WDU 
SIZ NSKIP 
CLA* 7,U 

^ARS „ -^ AA 
S1A NSKIP 
CLA» 6 , 4 
ARS 18 
SIA TEMP 
CLA 5 ,4 
_SLA JJD.5. _„ 
SUB TEMP 
STA WD6 
CLA» 2,4 
S.UB OC T 1 
PDX , 1 
WTB6 6 
RCHB WDl 
ICHB WD5 __ 
LCHB WD6 
CLA V.D5 
ADD NSKIP 

__5I0 _WD.5--_ 
LCHB WD5 

._C_LA WP6__, 
ADD NSKIP 

__STO_ WD6__ 
LCHB WD6 

IIX. YiJ_i.I. 
EXIT LCHB ERG 

ItOB _• 
V E F B 'tl 

.AXT.._ 0,1 
TRCB **2 
IR.A 8JL+ 

CLA RCHKB 
TZE _ „ CALL 
SUB OCTl 
_SrO. _. RCHKB. 
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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 nvmiber 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 B6. 

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. 

TMIN = Minimum time for transmitted data 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 data point pairs for which time is greater than 

TMAX will not be brought into the core. 

TSTG = Origin of FORTRAN dimensioned storage block into -vrtiich the 

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

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

TEMP = Twelve words (72 characters) of BCD information occupying 

words 3 to 1^ 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 (l) from WRTB6 is stored in 

TEMP(l2) by RDB6, etc. 

TITLE = Six words (36 characters) of BCD information occupying 

words 15 to 2O on B6. This is normally the TITLE card information from 

the RDH-D code. The storage word order for TITLE is similar to that for 

TEMP; i.e., the reverse of the normal FQRTEIAN storage. 

IN = Storage block increment. If IN = 1 the second time and data 

points are stored in TSTG(2), YSTG(2) respectively, the third in TSTG(3), 

YST(^3), etc. If IN = 2 the second time and data points are stored in 

TSTG(3), YSTG(3), the third in TSTG(5), YSTG(5), etc 

Figure 11 is a block diagram of RDB6. 

c. Length and Language: 2063 = 13^10J PAP language. 

d. Data Code Usage: RDB6 is used for searching and retrieval 

of information by the B6T0A3 code, and by all other codes using tape B6 

as a data source. 

2- Source Deck (FAP) Listing 
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BNTRI 

BLOCK DIAGRAM Of RDB6 SUBROUTINE 

CLEAR B CHANNEL INDICATORS 
DISABLE ALL CHANNEES 
RCHKB—2 
NCHB6-^NCHB6d 
NPTSa-»NrrSa 
TMIN - ^ T M I N 
TMAX—•TMAX 

TSTGa 
I S T G a - ^ 
TIMPa . 
TITLEa 
IN • 

•lESa 
STODTa 
l l - »RDTMPa 

5 -»RDTILa 
ItiCSG* 

D N F N D W W W 

CALL PRINT 
REWIND B6 I 

EXIT 

cS>- CALL PRINT ^ 

HEAD 

READ 1st. WORD 
FRCM B6 RECORD 

"TIF 

BACKSPACE 
(NCHB6 - 1st. 
WORD) 
RECORDS ON B6 

RCHKB 
= RCHKB-1 
BACKSPACE B6 
1 RECCED 

s 

RIAD AND STCRS 
TEMP AND TITLE 
STORK NPTS 
NPTS-wXl 

^ IESa = IXSa-INCS 

READ NEXT TIME 
STORE PREVIOUS 
DATA POINT 
ST(X)Ta = 
STC»T*- INCSO 

Figure 11 



• RUB 6 
• CALL I , J G SEQUENCE CALL RUB6 ( N C H B 6 , NPI S , 1 M K J , TM AX , TS TG, Y S T l , , T t M P , T I TLE , I N ) 

COUNT 110 
ENIHY -KUBt 

KDB6 IRCU s t - l 
TEFB *+] 
STZ TEMP 
EriB TEMP 
S r z LSTCH 
SUdb .6 ^. 
SXA EXI 1,1 
SXA EXIT-H.U 
CLA 0CT2 
SIO RCHKB 
CLA» 1,4 

_..._. SID _ NCHBiL __ 
CLA 2,4 
STA NPTS 
CLA» 3,4 
STO TMIN 
CLA» 4,4 
Sio _ „ jMjy; 

Z CLA 5 , 4 
S IA YES 
CLA 6 , 4 
STA SrODT 
CLA ^ , 4 
SUB 0CT13 
S IA RDTfiP 
CLA 8 , 4 
SUB OCT 5 
STA R D T I L 
CLA» 9 , 4 
AKS 1 8 
S I A I I M C S G 

l i t AD RfCE. 6 
RCHB KD l 
TEFB DNFNU 
LCHB Kl)2 

._._ , TtF.i _ DliEHO 
CLA TEMP 
SUB NCHB6 
T7E GO 
LCHB RON 
TCOB • 

.JIFFH UNFND_ 
IMI READ 
ALD 0CT2 
POX , 1 
TNX READ,1,1 
BSRB 6 
_TCqB_. _• 
fKA •-S 

GJ LCHB RDTPP 
CLA TEMP+i 

NPTS SfD , 
PDX , 1 

_X. LCHB RDl 
Y LCHB RD2 

CLA TE.MP 
CAS TMIN 
TRA .MAYBE 
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JJIA YES. 
TRA NO 

_MA.YiE_CAS. TMAX 
TRA NO 
l a ^ 3tES 

YES STO , 
I X A _ . ...YES 
S^B INCSG 

. -STO Y E i . 
TNX LAST ,1 ,1 
ir.HR Bsn 
CLA TEMP-H 

_sj_0Qr.s_T.a. , 
CLA STOUT 
SLIJi lNC5il- . . . 
STO STOOT 
mA X 

NO TNX E X I T , 1 , 1 
TRA_ X 

LAST TCOB • 
.CLA SrOQT. . . 
STA •-t-2 
OLA T£MP-H 
STO , 

E X I T . .AXT J L 
AXT , 4 
TCOB . . • 
TEFB »+^ 
IKL6 i±2 
TRA 10,4 
NZT RCHKB 
TRA OUT 

..C.LA . . RCHK6. 
SUB OCTl 
M.iia i! 
TCOb • 
T.RA Z 

OUT CALL P R I N T , O C n O 
.T.R.A EXIT. 

UIMF'JD lo ' f 

m£ 
NZr LSTCH 
TRA BACK 
RCWB 6 
CALL PRINTiOCTll. 
TRA EXIT 

BACK CLA OCTl 
STO LSTCH 
F.SFB 6 
DSRB 6 
rcoa • 
TEFB '-H 
TRCB •»! 
TRA READ 

RDl lOCT . TEMP,,1 
R'D2 lOCl fEMP-H , , 1 
RON lOCDN TEMPt,l 
RDTMP lo'CP ,,12' 
RUTIL lOCT ,,6 
RDBCU lOCT ,,18 
IlJCSG ̂ HTR _ __j 
TMIN HTR , 
.T.MAX. .HIR ,.. 



-CJCKab.RTJi , 
RCHKB HTR , 

.LSTI1H_H.TR 1 
TEMP BSS 2 
ot-Ti OLl nnnoninnoono 
0CT2 OCT 000002000000 

. 01115. ̂ -aCT OflilQOODilQ005. 
OCTIO OCT 000010000000 
OCTl J OCT DDaadD.aQODfl 
0CT13 OCT 000000000013 

EM) 
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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 P0SB6 (NCHB6) 

c Length and Language: ^ s = 55ioi FAP language 

d. Details: TJSSBS advances 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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» P d S l j 6 
COUNf i O 

• CALLI . iGSEQUENCE C A L L P 0 S B 6 ( NCHB6) 
£J l . IKY £JlS,hh 

PaSB6 TRCB ' t l 
SXA S X 4 , 4 
TEFb " t l 

_ s r z TEMP 
E 4̂B TEMP 
£LA -acj:2 
STO RCHKB 

AGAIN REWB 6 
SDHB 6 
RTBb 6 
TCOB • 
lEFB.. ••^2 
TRA •-3 
BSFa. 6 _ _ 
BSRB 6 
TCOB • 
RTBB 6 
R.CHB UD.1 
TCOb » 
TEFB ' H 
TRCb »+U 
CLA TEMP 
sro» 1,4 
TRA . -. 2,4 
ZET RCHKB 
TRA AGAIN 
CALL PRINT,:1CT6 

SX4 AXT ,4 
TRA 2,4 

-WDJ._... I-OCD.-. -.l£>lP..j-] 
RoHKB HTR 
TEMP HIR 
OCT? OCT 000002000000 
0CT6 O.C.T 000006000000 

END 
i L1.S.L 
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K. LSTB6 SUBROUTINE, Written by F. Narin 

1. Description 

a. Purpose: To write a list on tape A5 of the channel 

identification information for all of the channels on tape B6. 

b. Calling Sequence: CALL LSTB6 

c. Length and Language: 7 ^ = 6O10; FAP language 

d. Details: LSTB6 with its subroutine LIST simply writes on 

tape A3 the first 20 words from each word on tape B6. Figure 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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INTER 

BLOCK DIAaiAM OF LSTB6 SUBROUTINE 

REWIND B6 
B6-^HIGH DENSITT 
STORE XU 
DISABLE ALL CHANNELS 
RCHKB-^2 
CLEAR CHANNEL INDICATORS 

START 

READ 1 KICORD 
FROM B 6 
STCaiB FIRST 20 
WORDS 

M\ 

o 

_ ^ y l M D OF FILE 
^ ^ ON B? 

IKS 

REDUNDAMCT^NO 
CHECK ON B?> 

RCHKB-*« 
CALL LIST 

CHECK 

RESTORE XU 
EXIT 

YES 

RCHKB=RCHKB - 1 

CALL PRINT,? 
lES 

[RCHKB= 0? 

NO 

BACKSPACE 1 RECORD 
ON B6 

Figure 12 



• LABEL 
• FAP 

-JtLillia. ,. 
COUNI 30 
ENTRY LSTB6 

L S r B 6 REWB 6 
SDHB 6 
SXA E X I T + 1 , 4 
S I Z . . RCHK[5 _ 
ENB RCHKB 
CLA a c r 2 
STO RCHKB 
TRCB • t l 
TEFB • • H 

.. START RTBB ., 6 . .. . 
RCHB RD 
TCOB • . . . . . . . 
TEFB E X I T 
TRCB CHECK 
CLA 0CT2 
STO RCIIKB 
CALL LIST,TEMP,T£MP-H ,TEMP+I 3,TEMPtI 9 
TRA START 

CHECK CLA RCHKB 
SUB ocn 
TZE •tU 

.BSLRB__ 6.. . 
STO RCHKB 
TRA START 
CALL PRINT,0CT7 
TRA START 

EXIT TRCB **\ 
AX.T 0JL4 
TRA 1,4 

HO lOCD TEMPi,20 
TbMP BSS 20 
RCHKB HTR , 
aCT2 OCT 000002000000 
OCTl .OCT 0O00010000O0 
aCT7 OCT 000007000000 

END 
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L. LIST SUMOUTINE, Written by F. Narin 

1. Description 

a. Purpose: To write on tape A5 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 ik 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: 62e = 50io, FORERAN language 

d. Details: This subroutine is called by the LSTB6 subroutine, 

and merely formats the information found by I1STB6. 

2. Source Deck (FORTRAN) Listing 

CLIST 
SUBFiaU JJ.MEL J.SJ.tNC H_ft6 , NP_IS , JtMB, JXILE J 
DIMENSI(3NTEMP( 12) , T ITLE ( 6 ) 

I F n R M A T ( ? I S . 9 A A . 9 A f t ) 
WRITEaUTPUTTAPE9»1,MCHB6,NPTS,TEMP,TITLE 
RJLIUBN 
END 
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M. PRINT SUBROUTINE, Written by F. Narin 

1. 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 BRINT(N) 

N = A number generated by the subcode telling PRINT which statement to 

print and write on tape A3* 

c. Length and Language: 5738 = 251ioi 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, P^SB6, RDBl, RDB6 or WRTB6. 

2. Source Deck (FORTRAN) Listing 
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CPRINT 
SUaRaUJi-NE PRINT 1NJ , 

1 F0RMAT(55HOINCORKECT CALL. SEQ. INFO. IN CALL CUS ( D E L L T E D ) 
? FflHMATlSSHn C A I I . SFQIIFNCF IMFH. INCflRRFCT • r . f l l lRnR I DFI FTFD 
3 F 0 R M A T ( 5 S H 0 R E D U N D E N C Y CHECK 3 TIMES IN CUS. CALL CUS DELETED 

. _li - FflRMA-f {-SSHOKiDUNatNCy. X.HECK-3-JXMES-XN-READING--B1 .CALLt iOElDEL^tEDJ 
S F0RMAT(55H0REDUND. CHECK 5 TIMES IN WRIT.B6. CALLWRTB6 DELETED 

. ^6- FjQRM&XL55HDREDUNU^CHt£.K _ 3_ XIMES I N . ADV&N£.LNG_ £.&.CALLPOSB-6 _ DELETEa 
65 F0RMAT(55H0 B6 HAS BEEN REWOUND AND UNLOADED. PUT ON NEW B6 

7 F n R M A T I S ' . H n R F n i l M - P K . < T I M F - ; TM I < ; T R A - 1 P H A M M F I T I T l F n M T T T F n 

8 F0RMAT(55H0REDUND. CHECK 3 TIMES IN READING 06.CALL RDB6 DELETED 
__ 9 FOXMAni5H0RI lB6-Ar„XND. OF FXLE JJ^ .SEARCHING... CALL RD^6 . DiLETED. - . _ J 

50 F0RMAT(IHO) 
t ,0Tilt l0X^l02.,XQ3, l i l ' i , Ja5 tJ0A-t l07jXQ8^AQ9J,N. 

101 WRITE0UTPUTTAPE9,1 
P R T N T I 
b O T 0 2 0 0 

.JDZ.WRJ_TJ:^aUJP.UTTAP£9,2 
PRINT2 

__. l.jOT020ja _ _ . . . . 
103 WRITE0UTPUTTAPE9,3 

PRINT3 
G 0 T 0 2 0 0 

lOU. i iR l IE-0UTPUTTAPE_9_t^. 
PRINTU 

L._OT02̂ O_Q.__ _ 
105 WRITF0UTPUTTAPE9,b 

PRINlJi 
CO 10200 

106 WRITE0UTPUTTAPE9i6 
WRiTE0UTPUTTAPb9,65 
P_R_INr6 
HRINr65 
G0T0200 

107 UKITtJUTPUTTAPE9,7 
PRINFf 
GOTO?00 

108 WRI TE0UTPUTTAPE9jH. 
PRINTb 
G0T0200 

109 WRIrE0UTPUTTAPE9,9 
PAINJV 

200 P R I N T ' J O 

PRIN[J50__. 
RETURN 
END 
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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 trvincated to, and expressed as, integers. 

b. Calling Sequence: CALL LBLPGD(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: 

XYBNDd) = x-value at left boundary (Xndn) 

XyBND(2) = x-value at right boundary(X^ax) 

XYBNDCJ) = y-value at lower boundary( Ymin) 

XYBND(4) = y-value at upper boundary(Yinax) 

I or J may have the following values: 

Linear Intervals Cycle logarithmic intervals 

1 = 1 interval 11 = 1 cycle 
2 = 2 12 = 2 
5 = 5 15 = 5 
k= k ll̂  = U 
5 = 5 15 = 5 
6 = 10 l6 = 6 
7 = 15 
8 = 20 
9 = 25 
10 = 50 

Note that for logarithmic labeling Y^in must be the exponent corresponding 

to Yjnin. For exaaiple: if FTLGMX = 5-0 and NYLB = 12, then the ordinate 

of the plot will be labeled: 
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8 
6 
k 
2 
10 + Ok 
8 
6 
k 
2 
10 + 05 

c. Length and Language: 6l6e - 598io; FAP language. 

d. Details: On calling this subroutine, the appropriate 

information is written on tape B5« 

e. Data Code Usage: LBLFGD is used by RIH-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 
.. CflUNI 300 _-

•FIX PT LABELING VERSION OF LBLGRD.NOW LBLFGD 
ENTRY I Bl Fr.n 

LBLFGD SXA LB0UT.4 
-SXA - _ _ - _ LBJ1UT+Jj^ 
SXD LB21 ,1 

J I L A J L , ! * 
STA LBOl 
<;ilR flMF 

STA LB02 
-CIA 0N£. - - _ . , 

STO FLAG 
C L A - l , » k 
STA LB03 

. i h n i r.i A » 
STO MIN 

LB02__XLA_» 
STO MAX 

- -LJ3Q3 XXD J j l . . . 
TXH LB20 , 1 , 16 
TXH L Q G . I . I Q 
TXL » + 2 , l , 9 
LXD_«L-1,J__ _. - . 
TXL L B 2 0 , 1 , 0 

XLA.J ' i+9. 1__ _ _ 
STO OP 
ACl o ? n 
FAD 0211 
SLW^fOP. ___ . . ^ ._ __^ 
CLA MAX 
f_SB MJN . , . . _ 
FDP FOP 
STU HH TA 
LXD ZERO,2 

. . „kXD O P . K 
TXI • + 1 , 1 , 1 
CLA M I N . 

LB07 STO "+2 
TSX F I X . U 
NOP 
STO NUM.2 
CLA • - 2 
FAD DELTA. 
TXI » + l , 2 , - 1 
TIX L B 0 7 . 1 . 1 
TCOB • 
0_CT /7_6_Q000_2_205 . 
CLA 0 900 
FDP FOP 
STQ COMMON 
LXD ZER0.1 
LXD OP,2 
CLA COMMON 
SSP 
UFA 0233 
RQL 8 
RND 
STZ DEL 
STA DEL 
LDQ FLAGT 

TOP LBIO 
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CXS-UEX. 
SrO DLL 
CLA =a 
STO COMMON 
cia TSPZ 
sro TSPi 

.. ... TJIA Laii._ . . 
LblO CLA DEL 

ALS lA 
sro DEL 
SXZ nOMMflN 
CLA ISPW 
STO ISPl 

LB 1 1 CLA XOYO 
sro CdMMON+1 
TXI •+1,2,1 
&XI ark 

LBI5 CLA TSPI 
SJO.... BUFFjit .. 
TXL LB21+l,'t,0 
ADD ._ DEL 
sro TSPi 
CLA COMMON+I 
STO BUFF+2,U 
ADD DEL 
STO COMMON+1 
.CAL . ..N.UM.l 
ALS 6 
ACL =012 
SLW BUFF+1,4 
TXI .+1,1,-1 
TXI •+l,U,-3 
TIX LB15,2,1 

LB16 PXA ,4 
PA.C lit. 

LB09 WTB X 
SXD lOC.U 
RCHX IOC 

L320 CLA FLAG 
TMI LBOUT 
SSM 

Lb21 

LBOUT 

LOG 

STO 
LXA 
CLA 
SUB 
SUB 
STA 
SUB 
STA 
CLA 
STA 
TXI 
ADD 
TRA 
AXT 
AXT 
LXD 
TOV 
TRA 
PXD 
SUB 
PDX 
STO 

FLAG 
LBOUT,4 

3,4 
ONE 
ONE 
LBOl 
ONE 
LB02 
2,4 
LB03 
LBOl 

COMMON 
L815+3 

.... 0,4 _ ... ..._ 
0,2 

LB?1,1 
• +I 
4,4 
0,1 
TEN 
0,1 
COMMON 
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_C LA MIN-
UFA 0233 
ANA ._ 0C77 
LLS 0 
&L5 La 
STO TMP 

LiHil. PXQ 5 
SSM 
XDQ F9Q0 
DVP COMMON 
sro r.oMMON 
LXA L0G1,2 

L0G2 LDQ L0GN + 5,2_ 
MPR COMMO'4 
STO C0M>10N+6,2 
TIX L 0 G 2 , 2 , 1 
&XI HJA 
CLA FLAG 
IMI L0G4 
AXT 6 ,2 

LOGi CLS COMMON+6,2 
ALS 18 
s ro COMMON+6.2 
TIX L 0 G 3 , 2 , 1 

.CLA.XPIP 
STO PIP 
TRA L0G5-3 

L0G4 CLA YPIP 
SX£L PIP 
CLA INCY 
STO INC 
CLA XOYO 

. TCOB • 
LOGS STO COMMO'4+6 

LXA LOG-lx2 
L0&6 CLA COMMOU+6 

.O.RA PMARK 
ADD COMMON+6,2 
.S.T.O BUFF ,4 
ANA MASK 
IXa 1067,2.4 
ADD PIP 
ORA NO+5,2 
STO BUFF+i,4 
TXI •+1,4,-2 

L0G61 TIX L0G6,2, 1 
CLA COMMON+6 
ADD COMMON 
TIX L0G5,ljJ 
TRA LB 16 

. LOG 7 ..ADO. I.NC_. 
ORA NJ 
SJO BUFF+1 ,4 
ADD INC I 
ANA . ...MA.S.K. 
STo" BUFF + 2,'4 
ADD INC2. 
STO' BUFF+3,4 
OLA TMP 
SSP 
CAS .Tf.N 
NOP 
.A.DD 0.6.6 
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-- -

--

-- -

--

__ 

FIX 

--FIX2--

F1X3 

F1X9 
F1X92 
TEN 
066 
NJ 
LOGN 
ONE 
FLAG 
MIN 
N 
OP 
021 1 
FOP 
MAX 
OhLrA 
ZERO 
DVOO 
0233 
DtL 
TSPW 
TSPZ 
rspi 
XJYO 
SlPl 
FVOO 
OL^r 
XPIP 

-flKA. 
STO 
-CLA. 
ADD 
STfl 

TPL 
--CAL. 
TRA 

.HAL 
ORS 
TXT 
SXA 
-CLA 
UFA 
-ANA. 
LRS 
ST7 
AXT 
-PXD-
DVP 
XCA 
ACL 
ALS 
SLW 
TIX 
LDQ 
CLA 
Axr 
TLO 
TXI 
RQL 
TIX 
LGL 
TIX 
AXT 
TRA 
PZE 
DEC 
PZL 
ocf 
OCT 
DEC 
PZE 
PZE 
PZb 
DEC 
PZE 
OCT 
PZt 
PZE 
PZF 
PZE 
DEC 
0C1 
PZE 
OCT 
OCT 
PZL 
ocr 
OCT 
PZL 
OCT 
PZF 

.- -

.- -

O j , 
660 

-SJP-L 
BUFF+4,4 

..TMP -- - - -- --- . --
D1 
TMP 
• + 3 

- P4il - - -
• + 2 
P2ja ..- - - ---
BUFF+4,4 
1 (If, A 1,4,-'. 

FIX3,2 
.1,4 
0233 

.-=077-7-7777-7-7--- - - _ -. 
35 
FTX9 

5,2 
--QtO. - - - ---- ---- -
FIXV2+5,2 

F1X9 
6 
FIX9 
FIX2,2-,-l 
FIX9 
=03760606060 
4,2 
• + 2 
.+3,2,1 
6 
— 3,2, 1 
6 
»-l,2,l 
0.2 
2,4 

10000835, 1000835, 100b35, I0B35,1B35 
10 
'00000 

100 00.2 0000.40000.60 000.I 00000 
0,. 
1 

30103000BO,.60205V99B0,.7781512580,.90308V9980 

2bBir,20B17, 15B1 7, 1 OBI 7,5BW,4C 17, 3817,281 7, 1817 

21 lOOOOOOOOO 

voo ' • 
233000000000 

200120601614 
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000 1 ('520 1604 
120000 
O.f 
(( 
16 

900 
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YPJLP-.-MZ£.Ojj.a-.- .-
INCY MZE 0,,40 
-INC.---PZE 
INC1 PZE 0,,8 
INC2 OCT ?onnons777fO 
P40 MZE 0 
P2.Q..-P-tW 
Dl PZE 0,,1 
PLP --P-ZE 
PMARK OCT 200000 
MASK OCT -377777nn7777 
TMP BSS 2 

--- NUM---B5.S.26 
COMMON BSS 8 

-- IOC----IOC-Q BUFF -- - . 
BUFF BSS 80 
i TAPFNO a s 

END 
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0. LBLGRD 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 floating point. 

b. Calling Sequence: CALL LBLGRD(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, 

XYBND(I) = x-value at left boundary (Xjnin) 

XYEND(2) = x-value at right bOLLndary(XjQax) 

XYBND(5) = y-value at lower boundary(Yniin) 

XYBND(4) = y-value at upper boundary(Yjjjax) 

I or J may have the following values: 

Linear Interval Cycle logarithmic intervals 

1 = 1 interval 11 = 1 cycle 
2 = 2 12 = 2 
5 = 5 15 = 5 
k= h iî  = it 
5 = 5 15 = 5 
6 = 10 l6 = 6 
7 = 15 
8 = 20 
9 = 25 
10 = 50 

Note that for logarithmic labeling Y-m-fri must be the exponent correspond­

ing to Yj^j^. For example, if PTLGMX = 3-0 and NYLB = 12, then the 

ordinate of the plot will be labeled: 
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8 
6 
4 
2 
10 + 04 
8 
6 
4 
2 
10 + 03 

c Length and Language: 7^78 = 503loJ FAP language. 

d. Details: On calling this subroutine, the appropriate 

information is written on tape B5. 

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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OOOOO 
00001 
00002 
00003 
C0004 
00005 
00006 
C0C07 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
C0017 
00020 
00021 
00022 
00023 
00024 
00025 
C0C26 
00027 
00030 
00031 
C0032 
00033 
00034 
C0035 
00036 
00037 
00040 
C0041 
00042 
00043 
00044 
CC045 
00046 
00047 
00050 
00051 
00052 
C0053 
00054 
00055 
00056 
00057 
C0060 
C0061 
00062 
00063 
C0064 
00065 
00066 

-0634 
-0634 
-0634 
0500 
0621 
0402 
0621 
0500 
0601 
0500 
0621 
0500 
0601 
0500 
0601 

-0534 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

3 00020 
3 C0012 

-3 coon 
-0534 00 
-3 OOOOO 
0500 
0601 
0361 
0300 
0602 
0500 
0302 
0241 

-0600 
0500 
0602 
0500 
0760 
0340 

00 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1 OOOOO 
1 OOOCO 
0500 
0601 
0074 
0761 

-0534 
-0534 

00 
00 
00 
CO 
00 
00 

1 00001 
0500 
0601 
0074 
0761 
0601 
0500 
0300 

00 
00 
00 
00 
00 
00 
00 

1 77777 
2 00001 
0061 00 

4 
2 
1 
4 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
2 
1 
I 
0 
0 
4 
0 
2 
0 
0 
2 
1 
0 

ooooo 

00043 
00044 
00176 
00003 
00013 
00525 
00015 
00525 
00S26 
00001 
00017 
00013 
00527 
00015 
00544 
00017 
00161 
00204 
00024 
00022 
00161 
00541 
00541 
00542 
00542 
00543 
00544 
00527 
00543 
00545 
00527 
00546 
00544 
00003 
00546 
00046 
00046 
00546 
00050 
00362 
OOOOO 
00547 
00541 
00054 
00527 
00057 
00322 
OOOCO 
00604 
00057 
00545 
00064 
00055 
00065 

•077600002205 

LBLGRC 

LBOl 

LB02 

LB03 

LB04 

LB05 

LB06 

LB07 

ENTRY LBLGRD 

SXD 
SXC 
SXD 
CLA 
STA 
SUB 
STA 
CLA 
STO 
CLA 
STA 
CLA 
STO 
CLA 
STO 
LXC 
TXH 
TXH 
TXL 
LXC 
TXL 
CLA 
STC 
ACL 
FAD 
SLW 
CLA 
FSD 
FCP 
STC 
CLA 
SLW 
CLA 
SSP 
CAS 
TXI 
TXI 
CLA 
STO 
TSX 
NOP 
LXD 
LXD 
TXI 
CLA 
STO 
TSX 
NOP 
STO 
CLA 
FAD 
TXI 
TIX 

LB04.4 
LB04+1,2 
LB21.1 
3.4 • 
LBOl 
ONE 
LB02 
ONE 
FLAG 
1,4 
LB03 
• 
MIN 
* 
MAX 
••1 
LB20,1.16 
LOG.1.10 
••2,1,9 
— 1,1 
LB20,1.C 
N+9,1 
OP 
0211 
0211 
FOP 
MAX 
MIN 
FOP 
DELTA 
MIN 
ABMIN 
MAX 

ABMIN 
LB05 
LB05 
ABMIN 
LB06 
FPT.4 

ZFR0,2 
OP.l 
••1,1,1 
MIN 
.•2 
FIX.4 

NUM.2 
.-2 
DELTA 
••1.2,-1 
LB07.I.1 

TCOe • 
OCT 77600002205 
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00067 
CC070 
00071 
00072 
00073 
00074 
00075 
00076 
00077 
00100 
C0101 
00102 
C0103 
00104 
00105 
00106 
00107 
C011C 
c o i l 1 
00112 
00113 
C0114 
C0115 
00116 
00117 
00120 
00121 
00122 
00123 
C0124 
00125 
C0126 
00127 
C0130 
00131 
00132 
00133 
C0134 
00135 
00136 
00137 
00140 
00141 
00142 
00143 
00144 
00145 
00146 
C0147 
00150 
00151 
00152 
00153 
00154 
00155 
00156 
00157 
00160 

0500 
0241 

-0600 
-0534 
-0534 
0500 
0760 

-03C0 
-0773 
0760 
0600 
0621 
0560 
0162 
0502 
0601 
0500 
0601 
0500 
0020 
0500 
0767 
0601 
0500 
0601 
05C0 
0601 
0601 
0500 
0601 
0601 
0500 
0361 
0602 

-0500 
0361 
0602 

-0774 
0500 
0400 
0601 
0601 
0500 
0400 
0601 
0601 

-0500 
0767 
0361 
0602 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
CO 
CO 
00 
CO 
CO 
00 
00 
CO 
CO 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 

1 77777 
1 77775 
2 00001 
0754 
0737 
0766 

-0634 
-0540 

00 
CO 
00 
00 
00 

0 
0 
0 
1 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
4 
0 
0 
0 
4 
1 
0 
0 
4 
1 
4 
2 
4 
4 
0 
4 
0 

00550 
0054 3 
00636 
00547 
0054 1 
00636 
00003 
00551 
00010 
00010 
00552 
00552 
00526 
00113 
00552 
00552 
00556 
C0557 
00554 
00121 

CLA 
FCP 
STO 
LXD 
LXD 
CLA 
SSP 
UFA 
RCL 
RNf) 
STZ 
STA 
LOG 
TCP 
CLS 
STO 
CLA 
STO 
CLA 
TRA 

00552 LB1C CLA 
00022 
00552 
00555 
00557 
00553 

ALS 
STO 
CLA 
STO 
CLA 

00560 LB11 STO 
00650 
00561 
00637 
00653 
00604 
00646 
00651 
00603 
00562 
00652 
00004 

STO 
CLA 
STO 
STO 
CLA 
ACL 
SLW 
CAL 
ACL 
SLW 
AXC 

00557 LB15 CLA 
00552 
00557 
00650 
00637 
00552 
00637 
00652 
00605 
00006 
00563 
00651 
00152 
00153 
00135 

ADD 
STO 
STO 
CLA 
ADD 
STO 
STO 
CAL 
ALS 
ACL 
SLW 
TXI 
TXI 
TIX 

OOOOO LB16 PXA 
OOOOO PAC 
02225 LB09 WTB 
00647 
00647 

SXC 

D9C0 
FOP 
COMMON 
ZERC.l 
OP.2 
COMMON 

0233 
8 

DEL 
DEL 
FLAG 
L810 
DEL 
DEL 
TSPZ 
TSPI 
TSPY 
LB11 
DEL 
18 
PEL 
TSPW 
TSPI 
TSPX 
TSP 

BUFF 
XOYO 
COMMON+1 

BUFF+3 
NUM 
BB 
BUFF+1 
TMP+1 
STPl 
BUFF+2 
4.4 
TSPI 
DEL 
TSPI 
BUFF,4 
COMHON+1 
DEL 
COMMON+1 
BUFF+2.4 
NUM+1,1 
6 
STP 
BUFF+1.4 
•+1,1,-1 
.+1,4,-3 
L615.2.1 
.4 
.4 
X 
IOC.4 

RCHX IOC 
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00161 
C0162 
00163 
00164 
00165 
00166 
00167 
00170 
00171 
00172 
00173 
00174 
00175 
00176 
00177 
C0200 
00201 
00202 
00203 
C0204 
00205 
00206 
00207 
00210 
00211 
00212 
00213 
00214 
00215 
00216 
00217 
00220 
0022 1 
00222 
00223 
00224 
00225 
00226 
00227 
00230 
00231 
00232 
00233 
00234 
00235 
C0236 
00237 
00240 
00241 
00242 
00243 
00244 
00245 
00246 
00247 
00250 
C0251 
00252 

0500 
-0120 
-0760 
0601 

-0534 
0500 
0402 
0402 
0621 
0402 
0621 
0500 
0621 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
CO 

1 OOOOO 
-0534 
-0534 
-0534 
0140 
0020 

-0754 
0402 

-0734 
0601 
0500 

-0300 
-0320 
0763 
0767 
0601 

-0754 
-0760 
0560 
0221 

-0600 
0534 
0560 

-0200 
0601 

00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
CO 
00 
00 
00 
CO 

2 00001 
0774 
0500 

-0120 
0774 
0502 
0767 
0601 

00 
00 
00 
00 
00 
00 
00 

2 00001 
0500 
0601 
0020 
0500 
0601 
0500 
0601 
0500 
0061 
0601 
0534 

00 
CO 
00 
00 
CO 
CO 
00 
00 
00 
CO 
00 

0 
0 
0 
0 
4 
4 
0 
0 
0 
0 
0 
4 
0 
0 
4 
2 
1 
0 
4 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
0 
2 
2 
4 
0 
0 
2 
2 
0 
2 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

GRIC ROUTINE 

00526 
00177 
00003 
00526 
00043 
00003 
00525 
00525 
00013 
00525 
00015 
00002 
00017 
00013 
00043 
00044 
00176 
00203 
00004 
OOOOO 
00440 
OOOOO 
00636 
00527 
00551 
00565 
OOOOO 
00022 
00602 
00005 
00003 
00564 
00636 
00636 
00216 
00525 
00636 
00644 
00224 
OOOOO 
00526 
00243 
00006 
00644 
00022 
00644 
00234 
00566 
00577 
00246 
00567 
00577 
00570 
00571 
00561 
00250 
00644 
00216 

LB20 

LB21 
LBOUT 

LOG 

LOGl 

L0G2 

L0G3 

L0G4 

LOGS 

FOR 7090 

CLA 
TMI 
SSM 
STO 
LXD 
CLA 

sua 
SUB 
STA 
SU3 
STA 
CLA 
STA 
TXI 
LXD 
LXD 
LXC 
TOV 
TRA 
PXD 

sua 
PDX 
STO 
CLA 
UFA 
ANA 
LLS 
ALS 
STO 
PXD 
SSM 
LCC 
DVP 
STO 
LXA 
LCQ 
MPR 
STO 
TIX 
AXT 
CLA 
TKI 
AXT 
CLS 
ALS 
STO 
TIX 
CLA 
STC 
TRA 
CLA 
STO 
CLA 
STO 
CLA 

FLAG 
LBOUT 

FLAG 
La04,4 
3,4 
ONE 
ONE 
LC01 
ONE 
LB02 
2,4 
Le03 
L301 
LB04,4 
LB04+1,2 
L821,1 
»+l 
4,4 
0,1 
TEN 
0,1 
COMMON 

MIN 
0233 
0C77 
0 
13 
TMP 

5 

F900 
COMMON 
COMMON 
LOGl,2 
LOCN+b.2 
COMMON 
COMMON+6.2 
L0G2.2, 1 

0,4 
FLAG 
L0C4 

6,2 
COMMON+6,2 
IB 
CCMMON+6.2 
L0G3,2.1 
XPIP 
PIP 

L0G5-3 
YPIP 
PIP 

INCY 
INC 
XOYO 

TCoe • 
STO 
LXA 

COMMON+6 
LOGl,2 
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00253 
00254 
C0255 
00256 
00257 
00260 
00261 
00262 
00263 
00264 
00265 
00266 
00267 
00270 
00271 
00272 
00273 
00274 
00275 
00276 
00277 
00300 
00301 
00302 
CC303 
00304 
00305 
C0306 
00307 
00310 
CC311 
CC312 
00313 
00314 
00315 
00316 
00317 
00320 
C0321 
00322 
00323 
00324 
00325 
00326 
00327 
C0330 
00331 
00332 
00333 
00334 
00335 
00336 
00337 
CC340 
0034 1 
00342 
00343 
C0344 

0500 
-0501 
0400 
0601 

-0320 

CT 
00 

oc 
CO 
00 

3 C0C04 
0400 

-0501 
0601 

00 
00 
00 

1 77776 
2 00001 
0500 
0400 

Ob 
00 

2 00001 
0020 
0400 

-0501 
0601 
0400 

-0320 
0601 
0400 
0601 
0500 
0760 
0340 
0761 
0400 

-0501 
0601 
0500 
0400 
0601 
0120 

-05C0 
0020 

-0500 
-0602 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 

1 77773 
-0634 
-0534 
0500 
0760 
0765 
0260 
0600 
0300 

-0300 
0763 

-0600 
0500 
0771 
0400 
0765 
0400 

00 
00 
00 
00 
00 
00 
CO 
00 
00 
00 
CO 
00 
00 
00 
00 
00 

-2 00001 
0767 
0601 

00 
00 

0 
0 
2 
4 
0 
2 
0 
2 
4 
4 
2 
0 
0 
1 
0 
0 
0 
4 
0 
0 
4 
0 
4 
0 
0 
0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
4 
4 
2 
2 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 

00644 
00600 
00644 
00650 
00601 
00272 
00577 
00517 
00651 
00265 
00253 
00644 
00636 
00251 
00154 
00571 
00512 
00651 
00572 
006C1 
00652 
00573 
00653 
00602 
00003 
00440 
OOOCO 
00441 
00562 
00654 
00602 
00576 
00602 
00317 
00574 
00320 
00575 
00654 
00265 
00345 
00351 
00001 
00003 
00043 
OO602 
00355 
00356 
00551 
00010 
00357 
00357 
00002 
00357 
00040 
00355 
00346 
00006 
00355 

L0G6 CLA 
ORA 
ADO 
STO 
ANA 
TXH 
ADO 
ORA 
STO 
TXI 

L0G61 TIX 
CLA 
ADC 
TIX 
TRA 

L0G7 ADD 
ORA 
STO 
ADD 
ANA 
STO 
ADD 
STO 
CLA 
SSP 
CAS 
NOP 
ADD 
ORA 
STO 
CLA 
ADC 
STO 
TPL 
CAL 
TRA 
CAL 
ORS 
TXI 

FIX SXD 
LXO 
CLA 
SSP 
LRS 
FMP 
STZ 
FAD 
UFA 
LLS 

FI05 STC 
CLA 
ARS 
ADD 
LRS 
ADD 
TNX 
ALS 
STO 

COMMON+6 
PMARK 
COMMON+6.2 

MASK 

PIP 
NO + 5 

LOOl 

BUFF,4 

L0G7,2.4 

i.2 
BUFF+1.4 
•+1,4.-2 
..2.1 

COMMON+6 
COMMON 

LCC5.1,1 
LB 16 
INC 
NO 
BUFF+1.4 
INC1 
MASK 
BUFF+2.4 
INC2 
BUFF+3.4 
TMP 

TEN 

066 
STPl 
BUFF+4.4 
TMP 
Dl 
TMP 
• •3 
P4C 
•+2 
P20 
BUFF+4.4 
L0G61.4,-5 

FI09,2 
Fill 
1,4 

35 
TMP 
FI91 

1.2 

1 
FI92 
0233 
8 
FI93 
F193 
2 
FI93 
32 
FI91 1 
FI10,2,I 
6 
FI91 1 
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00345 
00346 
00347 
00350 
00351 
00352 
00353 
00354 
00355 
€0356 
00357 
00360 
00361 
C0362 
00363 
00364 
00365 
00366 
00367 
00370 
00371 
00372 
00373 
00374 
C0375 
00376 
00377 
00400 
C0401 
00402 
00403 
00404 
00405 
00406 
00407 
C0410 
00411 
00412 
00413 
00414 
00415 
00416 
00417 
00420 
0042 1 
00422 
C0423 
00424 
00425 
00426 
C0427 
00430 
00431 
00432 
00433 
00434 
00435 
C0436 

1 OOOOO 
0560 
0162 
0361 

00 
00 
00 

1 00003 
0361 

-0534 
0020 

00 
00 
00 

0 OOOOO 

0 
4 
0 
0 
0 
0 
2 
4 
0 

00334 
00001 
00352 
00360 
00353 
00361 
00345 
00002 
OOOCO 

•166406111564 
0 OOOOO 
0 00040 
0 00020 

-0634 
0500 
0765 
04 02 
0765 
0601 
0200 
0734 
0120 
0560 
0260 
0340 

00 
00 
00 
CO 
00 
CO 
CO 
CO 
00 
00 
00 
00 

1 OOOOO 
1 OOOOO 
1 COOOl 
0500 
0601 

-0634 
0500 
0402 
0601 
0760 
0340 
0761 
0400 
0622 
0500 

-0120 
0400 
0601 

-0534 
0020 
05C0 
0241 

-0600 
0500 
0340 

00 
00 
00 
CO 
00 
00 
CO 
CO 
00 
00 
CO 
00 
00 
00 
CO 
00 
00 
00 
00 
00 
00 
CO 

1 00001 
0761 
0500 
024 1 

-0600 
0020 

00 
00 
00 
00 
00 

0 
0 
0 
2 
4 
0 
0 
0 
0 
0 
2 
0 
4 
2 
0 
0 
0 
2 
2 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
l4 

4 
2 
0 
0 
0 
2 
0 
0 
2 
0 
0 

•000000000: 

OOOOO 
OOOCO 
OOOOO 
00376 
00001 
00033 
00435 
00043 
00603 
00521 
OOOOO 
00422 
0000 1 
00511 
00436 
00401 
00401 
00373 
00511 
00602 
00603 
00603 
004 37 
00603 
000C3 
00440 
OOOOO 
0044 1 
00603 
00603 
004 17 
00442 
00603 
00376 
00002 
00001 
00511 
00636 
00636 
00517 
00422 
OOOOO 
00511 
00511 
006C2 
00403 
200 

•175631312257 

FI09 
FIIO 

Fill 
FITS 
FI16 

FI91 
FI92 
FI93 
MINUS 
PLUS 
FPT 

FP05 

FP06 

FP08 

FP09 

FPIO 

FP2C 

FP25 

0200 
TENTH 

TXI 
LDC 
TCP 
ACL 
TXI 
ACL 
LXC 
TRA 
PZE 
DEC 
PZE 
PZE 
PZE 
SXD 
CLA 
LRS 
SUB 
LRS 
STO 
MPY 
PAX 
TPL 
LDO 
FMP 
CAS 
TXI 
TXI 
TXI 
CLA 
STO 
SXD 
CLA 
SUB 
STO 
SSP 
CAS 
NOP 
Af̂ D 
STO 
CLA 
TMI 
ADD 
STC 
LXC 
TRA 
CLA 
FDP 
STC 
CLA 
CAS 
TXI 
NOP 
CLA 
FDP 

srg 
TRA 
OCT 
DEC 

FI05.. 
1.4 
FI15 
MINUS 
FI16..3 
PLUS 
FI09.2 
2,4 

.0005 

0,,32 
0,,16 
FP06,2 
1,4 
27 
0200 
35 
TMP+1 
LOCN+1 
0,2 
FP20 
1.4 
PTEN.2 
TENTH 
FP08 
FPOe 
FP05.2.1 
PTEN,2 
TMP 
TMP+1,2 
TMP+1 
THREE 
TMP+1 

TEN 

066 
TMP+1 
TMP+1 

FPIO 
0CT1 
TMP+1 
FP06,2 
2,4 
1,4 
PTEN,2 
COMMON 
COMMON 
09995 
FP20,2. 1 

PTEN 
PTEN,2 
T"P 
FP09 
200 
.09995 

SAVE X2 
ABS. VALUE OF X 
SHIFT CHARACTERICTIC 
200 OCTAL 
POWER OF 2 TO MQ 

ABS. VALUE OF X 

NBR. GREATER THAN 1/10 
NBR. ECUAL 1/10 
NBR. LESS THAN 1/10 

TEN MLLTIPLIER 

. 9 9 9 5 
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LALABL LABEL GRIC ROUTINE FOR 7090 F,/01/6I 

00437 0 00003 0 OOOOO 
C044C 0 00012 0 OOOOO 
00441 +000066000000 
00442 +200000000000 
00443 +377454732313 
00444 +373741367021 
'„445 +370601137164 
00446 +365464114135 
00'-47 +361755023373 
0u450 +356612334311 
00451 +353473426555 
00452 +347770675742 
00453 +344623713116 
00454 +341503074077 
00455 +336402374714 
00456 +332635456171 
00457 +327512676456 
00460 +32441C545213 
C0461 +320647410336 
00462 +315522640262 
00463 +312417031702 
00464 +306661534466 
00465 +303532743556 
00466 +300425434430 
00467 +274674055532 
00470 +271543212741 
00471 +266434157116 
00472 +262706576512 
00473 +257553630410 
00474 +254443023471 
00475 +250721522451 
00476 +245564416672 
00477 +242452013710 
00500 +236734654500 
00501 +233575360400 
00502 +230461132000 
00503 +22475C220000 
00504 +221606500000 
00505 +216470400000 
00506 +212764000000 
00507 +207620000000 
00510 +204500000000 
00511 +201400000000 
CC512 +000000010000 
00513 +000000020000 
00514 +000000040000 
00515 +000000060000 
00516 +000000100000 
00517 +200777574733 
00520 +000000000000 
00521 +115040465250 
00522 +232101151772 
00523 +307151656320 
00524 +347141637243 
00525 0 OOOOO 0 00001 
00526 0 OOOCO 0 OOOOO 
00527 0 OOOOO 0 OOOOO 
00530 +000031000000 

THREE PZE C,,3 
TEN PZE 0,,10 
066 OCT 66000000 
CCT1 OCT 200000000000 

DEC 1E38,1E37,1E36,1E35,1E34,1L33,1C32,1E31,1E30 

DEC 1E29,1E28,1E2 7,1E26,1E25,1E24,1E23,1E22,IC2I,IC2 0 

DEC 1E19,1E18,1E17,1E16,1E15,1E14,1E13,1E12.1E11.1E10 

DEC 1E9,1E8.1E7,1E6,1E5,1E4,1E3,1E2.1E1 

PTEN DEC 1. 
NO OCT 10000.20000.40000.60000.10C000 

D9995 DEC .9995 
LOGN DEC 0..30103000B0..60205999BO,.7781512580..9030899980 

ONE PZE 1 
FLAG PZE 
MIN PZE 
N DEC 25817,20817.15817.10817,5817,4B17.3B17.2B17.1B17 
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LALAG 

00531 
00532 
00533 
00534 
00535 
00536 
00537 
00540 
00541 
00542 
00543 
00544 
00545 
00546 
00547 
00550 
00551 
00552 
00553 
00554 
00555 
00556 
C0557 
00560 
00561 
00562 
00563 
00564 
00565 
00566 
00567 
00570 
00571 
00572 
00573 
00574 
C0575 
00576 
00577 
00600 
CC601 
C0602 
00604 
CC636 
C0646 
00647 
00650 

IL LABEL GRIC Rl 

+000024000000 
+000017000000 
+000012000000 
+000005000000 
+000004000000 
+000003000000 
+000002000000 
+000001000000 
0 ooooo 0 ooooo 

•211000000000 
0 ooooo 0 ooooo 
0 ooooo 0 ooooo 
0 ooooo 0 ooooo 
0 ooooo 0 OOOCO 
0 ooooo 0 OOOOO 

•212702000000 
+233000000000 
0 ooooo 0 OOOCO 

+200053601614 
•200053601574 
+200117601614 
+200113601605 
0 OOOOO 0 OOOOO 
0 OOOOO 0 OOOOO 

+000173201604 
+000000120000 
-200000000012 
0 01604 0 OOOOO 

•000000000077 
0 OOOOO 0 00020 

-0 00010 0 ooooo 
-0 00050 0 ooooo 
0 ooooo 0 OOOCO 
0 00010 0 OOOOO 

•200000577770 
-0 OOOOO 0 ooooo 
2 COOOO 0 OOOCO 
0 00001 0 OOOOO 
0 OOOOO 0 OOOOO 

+0000002C0000 
-377777007777 

606000000000 
0 OOOOO 0 00650 

02205 

DUTINE 1 

OP 
0211 
FOP 
MAX 
DELTA 
ABMIN 
ZERO 
0900 
0233 
DEL 
TSPX 
TSPY 
TSPW 
TSPZ 
TSPI 
TSP 
XOYO 
STPl 
STP 
F90C 
0C77 
XPIP 
YPIP 
INCY 
INC 
INCI 
INC2 
P40 
P20 
Dl 
PIP 
PMARK 
MASK 
TMP 
NUM 

COMMON 
BB 
IOC 
BUFF 
X 

FOR T 

PZE 
OCT 
PZE 
PZE 
PZE 
PZE 
PZE 
DEC 
OCT 
PZE 
OCT 
OCT 
OCT 
OCT 
PZE 
PZE 
OCT 
OCT 
OCT 
PZE 
OCT 
PZE 
MZE 
MZE 
PZE 
PZE 
OCT 
MZE 
PTW 
PZE 
PZE 
OCT 
OCT 
BSS 
BSS 
BSS 
BCD 

'090 

211000000000 

900. 
233O0C0O000C 

200053601614 
200053601574 
200117601614 
200113601605 

000173201604 
120000 

-200000000012 
0..90C 
77 
16 
0..8 
0,.40 

0..8 
200000577770 
0 

0..1 

200000 
-377777007777 
2 
26 
U 
1 0000 

lOCD BUFF 
BSS 80 
TAPENO B5 
END 

8/01/61 

00770 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM 

NO ERROR IN ABOVE ASSEMBLY 
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p. ADVFIW SUBROUTINE, Written by K. Crandall 

1. Description 

a. Purpose: To write information on tape B5 commanding the 

4D/20 to advance its film n frames-

b. Calling Sequence: CALL ADVFIJyi(l, j) 

1 = 0 (Hard copy not requested) 

1 = 1 (Hard copy requested) 

J = Number of additional frames to advance. 

c. Length and Language 4l8 = 55ioi 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 \ised 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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LAADVF ADVANCE FILM ROUTINE 

OOOOO 
00001 
00002 
00003 
00004 
00005 
00006 
00007 
00010 
00011 
00012 
00013 
00014 
00015 
00016 
00017 
00020 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00030 
00031 
00032 
00033 
00034 
00035 
00036 
00037 
00040 

0061 00 0 

OOOOO 

ooooo 
+077600002205 
0766 
-0540 
0500 

-0634 
0100 
0500 
0601 
0774 
0766 
0500 
0400 
0601 
-0540 

00 
00 
60 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

2 00001 
0766 

-0540 
0500 
0100 

-0734 
0766 

-0540 

00 
00 
60 
00 
00 
00 
00 

2 00001 
-0534 
0020 

00 
00 

0 
0 
4 
2 
0 
0 
0 
2 
0 
0 
0 
0 
0 
2 
0 
0 
4 
0 
2 
0 
0 
2 
2 
4 

02225 
00037 
00001 
00034 
00022 
00033 
00035 
00013 
02225 
00035 
00036 
00035 
00040 
00012 
02225 
00037 
00002 
00030 
OOOCO 
02225 
00037 
00025 
00034 
00003 

-160000000000 
+320704001777 
0 OOOOO 
0 OOOOO 
0 00012 
0 00001 
0 00001 

0 
0 
0 
0 
0 

OOOOO 
OOOOO 
OOOOO 
00032 
00035 
02205 

AOVFLM 

ADOl 

AD03 

AD04 

ADOS 

RST 
GYA 
AD9C 
A091 
AD92 
AD93 
AD94 
X 

ENTRY 

TCOB 
ocr 
WTOX 
RCHX 
CLA* 
SXD 
TZE 
CLA 
STO 
AXT 
WTdX 
CLA 
ADD 
STO 
RCHX 
TIX 
WTBX 
RCHX 
CLA* 
TZE 
POX 
WTBX 
RCHX 
TIX 
LXD 
TRA 
OCT 
OCT 
PZE 
PZE 
PZE 
lOCD 
lOCD 
TAPENO 
END 

AOVFLM 

« 
77600002205 

AD93 
1.4 
AD90,2 
ADa3 
GYA 
AC91 
11.2 

AD91 
AD92 
AD91 
A094 
ADOl.2,1 

AD93 
2,4 
ADOS 
0,2 

A093 
AD04,2,1 
AD90,2 
3,4 
-160000000000 
320704001777 

0,,10 
RST,,1 
AD91..1 
85 

00041 IS THE FIRST LOCATION NOT USED BY THIS PROGRAM 

NO ERROR IN ABOVE ASSEMBLY 
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Q. CIAS SUBROOTINE, Written by K. Crandall 

1. Description 

a. Purpose: To write information on tape B5 commanding the 

4̂0/20 to write "CONECDENTIAL RESTRICTED DATA" on its output film 

b. Calling Sequence: CALL CIAS 

c. Length and Language, 2528 = 15^ioJ 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 ICNIRD is non­

zero. ICNPRD is an input number punched once for each multiplexer. 

2. Source Deck (FAP) Listing 
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ENTRY CLAS 
•LACLAS WRITE LARGE CONFIUENTIAL OF FILM 
CLAS WTB Y 

SXD CL90,4 
LXA CL90,4 
CPY BUFF+147,4 
CPY BUFF+147,4 
TIX •-2,4,1 
LXD CL90,4 
TRA 1,4 

CL90 PZE 147 
BUFF OCT 600404160004,660404400304,660404400074 

OCT 600434020004,600434220074 
OCT 600444120014,620444420064,620454400C74 
OCT 6204646200 74,6004 743200 64,620474220014 
OCT 620464000004,620454020004 
OCT 600504300074,660504560004,600534360074 
OCT 600 544360074,6605444000 04,650544400040 
OCT 600620360074,620614400004,620614400074 
OCT 600644160004,630644400374,630660630074 
OCT"600674300060,6306 742300 20,630660000004 
OCT 600704160004,660704400004,650704400040 
OCT 660704400074 
OCT 600 744360074,660 7445600 04,600774360074 
OCt 501020160004.661004400004 
OCT 601060360074.6 210 544000 04,621054400074 
OCT 631120160004,631120560004,631112400040 
OCT 6011443600 74,6611444000 74 
OCT 600104161704,6601044017 04,660104401774 
OCT 600134021704.600134221774 
OCT" 60014412i714.620144421764,620154401774" 
OCT 620164621774.600174321764,620174221714 
OCT 620164001704.620154021704 
OCT 600204361774.6602045617 04,600234361774 
OCT 600244361774,6602444017 04,650244401740 
OCT 600 320361774,620314401704,620314401774 
OCT 600344161704,63034440l774t63036063i77"4 
OCT 6003743ul760,630374231720,630360001704 
OCT 600404161704,660404401704,656404401740" 
OCT 6604044C1774 
OCT 600444361774,660444561704,600474361774 
OCT 600520161704,660504401704 
OCt 600560361774, 620554401704,"620 554401774 
OCT 630620161704,6306205617 04,630612401740 
OCT 600644361774,660644401774 
OCT 601044361774.661044401704,661044401734 
OCT 
OCT 
OCT 
OCT 
OCT 
OCT 

601074061704,6310605017 34 
601104161704,6611044017 04,651104401740 
661104401774 
601174221714,661174001704,601144071704 
661144401740.601174071740,661174001774 
601144221774 

OCT 601220361774,661204401704 
OCT 601244361774,6612444017 04,661244401734 
OCT"6"0"l"274b6l704"."63i"26d50r7'34 
OCT 601320361774.6213144017 04,621314401774 
OCT 601344161704,661344401704,661344401774 
OCT 601374021704,601374221774 
OCT 601420161704,661404401704 
OCT 601444161704,6614444017 04,651444401740,661444401774 
OCT" 6015"0416i"7"0"4, 6"3"r5044017"74", 631520631774 
OCT 601534301760,6315342317 20,631520001704 
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OCT 601604161704,6316044017 74 ,631620631774 
OCT 60163430"i76b,63163"42'31720,63"i620d6r70"4 
OCT 631660161704 ,631660561704 ,631667001740 
OCT 601720161704,661704401764 
OCT 631760161704 .631760561704 ,631767001740 
END 
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R. LINCNT SUBROUTINE 

Purpose: To set a line count for writing BCD information on 

the ^/20 with Ff^TRAN WRITE jZftjTPUT TAPE 12 statements. 

Calling Sequence: CALL LINCNT(N) 

N = an integer, 1 S N S 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, lY, 

XYBND, L, lOP) 

K = 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 abscissa. 

IX = Memory spacing between members of the X table ( -1 for single 

dimensioned FORTEIAN storage). 

Y = Origin of table of ordinates. 

lY = Memory spacing between members of the y table ( -1 for single 

dimensioned FORTEIAN storage). 

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

the graph 

XYBND(I) = x-value at left boundary (x^in) 

XrBND(2) = x-value at right boundary (X̂ iax) 

XYBND(3) = y-value at lower boundary (Ymin) 

XYBJND(4) = y-value at upper boundary (Ymax) 

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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lOP 
_ 0 - don't connect points 
1 - connect points 

N, IX, lY, L, and lOP are fixed point integers. The following 

symbols may be used on the 4o/20: 

Symbol 

0 
1 
2 
5 
4 
5 
6 
7 
8 
9 
d 
= 
+ 
t 

6 
a 
+ 
A 
B 
C 
D 
E 

Decimal 

0 
1 
2 
5 
4 
5 
6 
7 
8 
9 

10 
11 
12 
15 
14 
15 
16 
17 
18 
19 
20 
21 

Octa l 

00 
01 
02 
05 
04 
05 
06 
07 
10 
11 
12* 
15 
14 
15 
16 
17 
20 
21 
22 
25 
24 
25 

Symbol 

F 
G 
H 
I 
jt 
o 

) 

p 
It 

? 
-

J 
K 
L 
M 
N 
0 
P 
Q 
R 
• 

$ 

Decimal 

22 
25 
24 
25 
26 
27 
28 
29 
50 
51 
52 
55 
54 
55 
^(^ 
57 
58 
59 
^ 
4 i 
42 
45 

Octal 

26 
27 
50 
51 
52 
55 
54 
55 
56 
57 
l<0 
4 i 
42 
45 
44 
45 
46 
47 
50 

5 1 ^ 
52* 
55 

Symbol 
* 

7 
r\t 

d 

/ 
S 
T 
U 
V 
w 
X 
Y 
Z 
o 
i 

( 
/ 
Z 
• 

Decimal 

44 
45 
I46 
47 
h^ 
^ 
50 
51 
52 
55 
54 
55 
56 
57 
58 
59 
60 
61 
62 
65 

Octa l 

54 

55* 
56* 
57 
60 
61 
62 
65 
64 
65 

ee 
67 
70 
71 
72 
75 
74 
75 
76 
77 

* The octal codes 12, 52 and 56 cannot be used on the 40/2O ID card and 
when writing horizontally on the film (M-095-F) 

c Length and Language: 46l8 = 505io} FAP language. 

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

and 128 character positions (colcmins). However, both R and C may be 

multiples of l/4 (5/4 S R ^ 64-1/4j 5/4 ^ C S 128-l/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 he printed after row 64 is reached. When writing 

horizontally, the first character is positioned as before and succeeding 

characters are each spaced one coliann to the right. After colvimn 128 

is reached, the next character (if any), will be positioned one row 

down and at column 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 40/20. 

2. Source Deck (FAP) Listing 
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T. SELC3?D SUBROUTnUE, Written by L. Egbert 

1. Description 

a. Purpose: To write information on tape B5 commanding the 

40/20 to select various grids. 

b. Calling Sequence: CALL SEL(mD(l, j) 

I = Horizontal option 

J = Vertical option 

Option 

^ 1 
2 
5 
4 
5 
6 
7 
8 
9 

Number of Intervals 

1 (border 
2 
3 
4 
5 
10 
15 
20 
25 

only) 

Option 

10 
11 
12 
13 
14 
15 
16 
^17 

Number of 

50 

Intervals 

1 cycle logarithmic 
2 
3 " 
4 " 
5 " 
6 " 
Border Only 

c Length and Language: 5408 = 352IQJ FAP language 

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

as follows: 

^border (900 X 900) 

L l'^ film frame (l023 X 1023) 

The grids are always drawn inside this border leaving additional room 

on the left and bottom edges of eax:h frame for labeling pvirposes. (The 

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

I J 

I = 1, J = 2 

I 
I 

[ 1 

e. Data Code Usage: This subroutine is ixsed by RDH-D and 

CAN-D in writing grid lines for the 40/20 plotter. 

2. Sotirce Deck (FAP) Listing 
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StLGRC FtR 709C SELCCTi V^RICLS ORICS fLti THE -C UC20 

C0066 
CCC67 
C007C 
00071 
C0072 
CU07i 
&OO7I4 
0UO75 
00076 
C0077 
OOICO 
00101 
00102 
001G3 
00101) 
00105 
C01C6 
C0107 
001 10 
00111 
00112 
00113 
001 11* 
00115 
001 U 
00117 
00120 
00121 
00122 
00123 
COI214 
00125 
0C126 
00127 
00130 

coi:i 
00132 
00133 
00131* 

0020 CO 
-3 COCCI 
05C0 CC 
C601 CC 
0500 CO 
C6C1 CC 

-0751t CC 
0560 CO 
0221 CC 

-CoCO CC 
-3 00012 
0531. CO 
C500 CO 
C621 CC 

-073U CO 
Co22 CC 
0020 CC 
ObCO CC 
0621 CO 
05Jit CC 
0331* CC 
0600 CO 
1 77777 
07t6 CC 
05CC CC 
0U02 CC 
0621 CC 
0500 CO 
C6C1 CC 

-C514O CO 
2 OOCCl 
C J O O CO 

0MC2 CO 
0601 00 

-05311 CC 
2 OOCCl 

-C53i( CC 
-0531* CC 
0020 00 

C 
1 

c 
c 
1 
0 

c 
0 
0 

c 
1 
1 
1 
0 
2 

c 
c 
0 

c 
2 
1 

c 
1 
0 

c 
2 
0 

c 
c 
0 
2 
C 
C 
0 
2 
1 
1 
2 
14 

CC132 
C0132 
CC5C5 
CC525 
C05011 
CC522 
CCCCC 
C05C5 
00522 
C052it 
CC1C7 
C0522 
COU6I1 
CCl 17 
CCCOO 
C0523 

cons 
C05<!7 

coin 
C 0 5 L ^ 

C0522 
00523 
COl 15 
C2225 
CC525 
OOOOO 
C051C 
COSIC 
C051.0 
00537 
CC115 
C0525 
C052't 
00-525 
C0523 
C0115 
C0516 
00517 
CCC03 

T;(A 

T5TJ2 TXL 
CLA 
5TC 
CLA 
STC 
PXC 
LCC 
CVP 
STC 
TXL 
LXA 
CLA 
STA 
PCX 
STC 
TRA 

LINX CLA 
S1A 
LXA 
LXA 
STZ 
TXI 

Exn 
EXIT,1.1 
AC9CC 
INCRE 
\5+l,l 
N 

ACSCC 
N 

I^CR 
LINX, 1,10 

N,l 
A C L G U l . l 
inTEXt2 

.2 
f 
RITEX 
ACINCR 
RITEX+2 

ZERO,2 
.\, 1 

^ 
RITEX,1,-1 

RITEX UTBZ 
CLA 
SLB 
STA 
CLA 

STC 

INCRE 
..,2 
CENX 

GENX 
CTPLT 

RC^^ Ch3 
TIX 
CLA 
SLB 
STC 
LXC 
TIX 

EXIT LXD 
LXC 
TRA 

RITEX,2,1 
INCRE 
INCR 
INCRE 
^',2 
RITEX,1,1 
IRl.l 
IR2,2 
3,1. 

J IS bET^EEN I 

5/23/cl 
(LA SGBD) 
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SELGRC FCR 7C90 

00226 
0C227 
00230 
00231 
00232 
C0233 
00231, 
0C235 
00236 
00237 
0021,0 
0C2UI 
0021(2 
0021*3 

*COC00CCO0i4l7 
+ OOCOCCCCC1417 
+COCOCC0CC373 
+CCCCCC00C3M6 
+0000CCC0C317 
+C0C0CCCCC267 
+C000CCCC02i6 
4O0C0C00C0236 
+0CCOCCC0C2C3 
+ CCCCCCC0011|7 
+C000CCC001C7 
tOOOOCCOOCCUS 
+CCOOCCOCCCCO 
+CCOOCCCOCCCO 

CCC 2 

LOCI CEC C 

FLECTS VARICLS GRICS FCR THE S-C itC20 

CCC 230 ,207 ,183 ,158 ,156 ,131 ,10 3 , 7 1 , 3 7 , 0 

5 / 2 3 / 6 1 
( U SGBD) 

PAGE h 
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SELGRC FCR 7C9C SELECTS VARICLS GRICS FCR THE 5-C 1.C20 5 / 2 3 / 6 1 PAGE 

( U SGBD) 
2 CVCLE LCGARITHN TABLE 

OO2I4I4 + 0 0 0 0 0 0 0 0 1 6 7 0 CEC MUC ,"<29 , l i 2 9 ,141 a ,1*06 ,U06 , 3 9 1 , , 3t,C , 3£0 , 3 6 6 , 35C , 35C 
0021*5 +00COCCCCC655 
0021*6 + 0 0 0 0 0 0 0 0 0 6 5 5 
002U7 +COCOCCCCC6I12 
0025C +CCtCCC0CC62ci 
0 0 2 5 1 +0CCOOCOC0626 
0 0 2 5 2 + 0 0 0 0 0 0 0 0 0 6 1 2 
0C253 +00C0C00CC571* 
CO2511 +CCC0CCCflC57U 
00255 +000OOCC-OC556 
00256 +CO0OCCCOC536 
00257 +0OCOCCC0C536 
OC260 +C0C0CCC0C5I5 CCC 333 , 3 1 5, 3 I 3,291* ,27 1,27 1,21*5,2 15.2 1 5, 1 79, 135 . 135 
00261 +OOCCOCC001i73 
0C262 +C000CCC0CI*73 
0C263 +COGOOCCOOI1I16 
00261* +0000000001*17 
00265 +000C0C0C0i*I7 
002ec +CC00CCCCC365 
00267 +OOOOCC000327 
00270 +000000000327 
00271 +0000CC0CC263 
002^2 +00C00C0CC207 
00273 +OOC0OCOOC207 
C027H +C00OCC3O02C7 CEC 135,135,125.115.1014,92,79,79,66.31,36,19 
00275 +OO0CCCCOC207 
00276 +C0C0CC000175 
00277 +O0000CCOC163 
C03UC +C0C0CC0C0I5C 
00301 +C000CCC00131* 
00302 +C0C0CCC0C117 
00303 +C0CO0CC0C1I7 
C03U1* +C0C0CC0CCIC2 
00305 +C0C0CC0CCC6i 
00306 +OOCOCCOCCCHI* 
0030T +00C0CC0CCC23 
0031C +OOC0CCOOUOCQ CCC 0.0.0 
C03I1 +00C0CC0C0CCC 
00312 +000000000000 
00313 tCOCOCCOCOCCO LCG2 Ck'C C 
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SCLO^r TL? 7090 5 ! L t C T 3 v a R i C L S CTICS r i l Tt C j - C MC20 J / 2 3 / ( , l 

( U SGRD) 
3 CYCLE LOGARITHM TABLE 

00311. +00(0000001,1*5 e t c 2 9 3 , 2 8 6 , 2 t 6 , 2 7 9 . 2 7 1 , 2 7 1 , 2 6 i , 2 j i * . 2 j i i , 2 1 * 1 * , 2 3 3 , 2 3 3 
CC315 +0OC0C0CCni.36 
0 0 3 U +0CC0CCCCC1436 
0 0 3 1 7 t0C00CCC0Ci*27 
0C12C *CO00CCCCGi< 17 
0 0 3 2 1 +COC0C0C001.17 
0 u 3 ^ 2 +C0C0CCC0C1.C7 
0 0 3 2 3 +C0C0CC0CC376 
00321* +CuC0CC00C3f6 
0 0 3 2 5 +00C0CC00C3t i * 
0 0 3 2 c t 00COCC000351 
0CJ. '7 +00C0LCCCC351 
COj- iC +0OOOCC0OC336 CEC 22 2 , 2 10 . 2 10 , 1 9 6 , I t 1 , l o 1 , 1 6 3 , l i . 3 , 11*3, 1 1 9 , 9 0 , 9 0 
00331 +OCCOCC000322 
00332 +COCOCCCCC32/ 
C03;3 +C0C0C0CC0JC1. 
00331* +000CCCC00265 
00335 +000000000265 
0 0 3 3 6 +CCCCCC00C2143 
00337 +CCCOCCCCC217 
0031*0 +CCC0CC00C217 
OO314I +000000000167 
0C3i)2 +OOCOCCCCC 132 
CC31*: +CCOOOCCCC 132 
0031*1. +00C0CCCC006U CEC 52,0,0,0 
0031.5 +OOCOCC0000C0 
0031*6 +COCOCCOCOOCO 
0031*7 +CCOOCOOOCCCO 
00350 +000000000000 LCG3 CEC 0 
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SELGRC FCR 709C SELECTS VARICLS GRICS FOR THE S-C UC2C 5/23/61 PAGE 7 
(LA SGBD) 

1* CYCLE LOGARITHM TABLE 
00351 +C000CCC00331* CEC 220,215,215,209,203,203,197,190,190,163,175,175 
C0352 +CCC0C0CCC327 
00353 +CCC0C0C0C327 
00351* +000000000321 
00355 +00C00CC0C313 
00356 +OCOOCC000313 
0C357 +C0C0CCC0C3Cb 
00360 +O0COOCCOC276 
00361 +0CC0CC00Ci7c 
00362 +000000000267 
00363 +0COOCCOOC257 
00361* +C00CCCC0C257 
00365 +OOC00CCO02ii7 CEC 167,11,7 .157,11*7 ,135.135,122,107.107,90 ,68 .68 
00366 +00C0CC00C235 
00367 +00C0CCC0C235 
00370 +000000000223 
00371 +C0CCCC0C0207 
00372 +0CC0CC0CC2C7 
00373 +00CCC0O0C172 
00371* +C000CCCCCI53 
0C375 +OOOOCCCC0153 
00376 +OOCOCC0C0132 
0 0 3 7 7 +OOCOCC0001011 
001*00 + 0 0 0 0 C C 0 C 0 1 0 U 
001*01 +OOCOCCCOC05C CCC 1*0,0.0,0 
00UC2 +OOOCCOOCCOOO 
001*03 +000000000000 
00i*OU +OOCOCCCCCCCC 
o c u n : +0CCOCCOCCCCC LGGI* C E C C 
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001*06 
001.07 

COMIC 
001*1 1 
001* \2 
001*13 
001* U 
O O H I D 
001*16 
OOU 1 7 

001*^0 
001*21 
0.ylt22 

001*23 
001*21* 
001+25 
001*^6 
00U27 

001*30 
001*31 

SELGRC FOR 7L90 

+ C0C0CCC0C25I* 
+ 00000000021,3 
+COCCCCC0C230 

+ OL0CCCC0C21'i 
+0OC0CCCCC176 

+0OC0CCC0O176 
+OOCCCCC0C166 
tOOCCCOC0015i* 
+ coccccoocrji* 

+ 00000000011.2 
+0O00CC00C126 
+00CO0CCC0126 

+CCC0C0C0011C 
+000000000066 
+ coocccocco6t. 
+ OOCCCCOOC01.0 
+OCCOCCCOCOOC 
+OOOOCCOOCCCO 
+OO00CCO0CO00 
+000000000000 

SELECTS VARIOUS GRICS FCR THE S-C 1*020 5/23/61 
(LA SGRD) 

5 CYCLE LCCARIIHf ' TACLE 
CEC 1 7 2 , 1 6 3 , 1 5 2 , 11*0, 1 2 6 , 1 2 6 , 1 1 £ , 108 , 1 0 8 , 9 6 , c 6 , £ 6 

PAGE « 

CEC 7 2 , 5 1 * , 5 1 4 , 3 2 , 0 , 0 , 0 

L0C5 CEC C 
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^91 

3 33J 9D01 333300033000+ 55100 
333300333303+ 19100 
333300333003+ 29100 
333000330000+ 29100 
2i0300330000+ 19100 
G50300330300+ 39100 
953303333000+ 11100 

0'3'0'93'91'51'09 333 113300000330+ 91100 
311300330003+ 91103 
011003333000+ 11100 
ZZ1000330300+ fllOO 
zrioo30303no+ ziioo 
JEl330330030+ 11100 
Z11000033303+ 31100 
191000330000+ i:ioo 
191300330330+ 9£:i00 
991000330000+ SEIOO 
111330333300+ lEIOO 
133000303330+ EC130 

.";i*31'30'06'06'96'50l'50l'11 I'13l*5f I'£11 33J 11 Z300300003+ ZklOO 
33avi .JHliavOil 31DA,3 9 

(CMOS n) 
6 3DVd l9/r2/9 0?31 3-<; 3Mi a3d 531^0 S13IMVA S13313?: 0601 h3d 3i;013S 



SELGRC FOP 7090 SELECTS VARICLS GRICS FCR THE S-C UC20 5/23/61 
(LA SGRD) 

CCCE CONSTANTS TABLE 
00U56 0 0002U 0 001*56 LCG6+1,,2C 
001.57 0 C0C21* 0 C0H32 LCOS+1,,20 
001*60 0 00035 0 CCUC6 L0G1*+1,,29 
001(61 0 00C35 0 00351 LC03+1,,29 
00U62 0 00050 0 003 11. L0G2+1,,1*0 
001*63 0 C01C7 0 C021.U ACLC1 LCGI + 1,,71 
001*61. +00CCC00000C6 CEC 6 ,5,1*, 3,2 , 1, 50 ,25 ,20, 1 5 , 10 , 5, i*. 3 
001*65 +0000C00CC0C5 
00U66 +000000000001* 
001*67 +000000000003 
001*70 +00000000CC02 
001*71 +00000C00CCC1 
001*72 +000000000062 
00li73 +OOCOOC000C31 
00147U +000000000021. 
00U75 +C0C0CCC0CCI7 
001*76 +000000000012 
001*77 +OO0O0CCOCCC5 
005CC +000000000001* 
00501 +000000000003 

C05C2 +OO0OCCOOO0C2 NS CEC 2 
00503 +000000000000 ZERO CEC 0 
00501* 0 OOOOO 0 00173 AC123 123 
00505 0 COCCC 0 016CH AC9CC 900 
005C6 0 OOOOO 0 C050U A123 AC123 
00507 0 COCCO 0 COS05 A9CC AC90C 
00510 +300173000000 GENX CCT 300173C0C0C0 
00511 +320000001601* CENY CCT 3200000016014 
00512 +3001730016014 L0V>X CCT 300173001601* 
00513 +30O1730OCCCO HICI-X CCT 300173000000 
00511* +32017300160U LEFTY CCT 320 173001601* 
00515 +32 1777001601* RI1Y CCT 321777001601* 
00516 0 OOOOO C OOOOO IR1 

OOOOO 0 COCCO IR2 
OOOOO 0 OOOOO I 
OOOOO 0 OOOOO J 
COOCO 0 OOOOO N 
COCCO C COCCO M 
OOOCO 0 OOOOO INCR 
OOOOO C OOOOO INCRE 

00526 +000000000227 TAPE CCT 000000000227 
00527 0 OOOOO C 0052U ACINCR INCR 
00530 +0200000000CO FIXIT CCT C20000C000CC 

02205 1 TAPENC 35 
00531 +120000000000 STPTP CCT 120000000000 STOP TYPE 
00532 0 COCCI 0 C0531 CV>1 ICCD STPTP,,1 CONTROL V.0SC FOR STOP TYPE 
00533 2 COCCI 0 C0512 Cn2 ICRP LC^,X,,1 CCNIRCL WORCS FOK BORCER 
00531* 2 00001 0 C0513 ICRP I-IGHX,,1 
00535 2 00001 0 0051** ICRP LEFTY,,1 
00536 0 00001 0 CC515 ICCC RITY,,1 
00537 0 COOOl 0 COSUO CV.3 ICCD CTPLT,,1 CONTROL wORC FOR GRIDS 
005U0 0 OOOOO 0 COOOO OTPLT GRIC COTPOT REOIiTCR 

ENC 

00541 IS THE FIRST LOCATION NOT USED BT THIS PROGRAM. 

00517 
00520 
00521 
00522 
00523 
00521* 
00525 

0 
0 
0 
0 
0 
0 
0 
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U. WFIIM SUBROUTINE, Written by K. Crandall 

1. Description 

a. Purpose: To write BCD information either horizontally 

or vertically on film. 

b. Calling Sequence: CALL WIIM (K, N, BCD, IBCD, R, C) 

jr _ 0 - write horizontally 
1 - write vertically 

N = Number of BCD characters to write 

BCD = Location of first of N consecutively stored BCD characters 

(6 characters per word). 

j-pnj. = 0 ~ BCD characters are stored backwards 
1 - BCD characters are stored forwards 

R = Row number at which to start writing. 

C = Character position at which to start writing. 

K and N are fixed point integers 

R and C are floating point niimbers 

c. 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 l/4 (5/4 g R g 64-1/4; 5/4 g C g I28-1/4) to allow more 

exact positioning, superscripts, or subscripts. 

When writing vertically, the first character is positioned at row 

R and coliimn 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 = l89ioi 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 4o/20 plotter. 

2. Source Deck (FAP) Listing 
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V. P0LEV SUBROUTINE, Written by T. Jordan 

1. Description 

a. Purpose: To evaluate a polynomial p(z) with real 

coefficients for arbitrary argument X and produce coefficients of Q(Z) 

where P(z) = Q(Z)-(Z - X ) + P(x). 

b. Calling Sequence: Y = I^LEV(x, N, A, B ) where 

X = The argument 

N = The niamber of coefficients of Kx) or the degree + 1. 

A = The vector of dimension N containing components defined by 

P( Z) = Ai + A2Z + . . . AjjẐ "-'-

B = A vector of dimension N - 1 containing components defined by 

Q(Z) = Bi + BgZ + . . . Bjj_̂ zN-2 

c Length and Laxiguage: 548 = 2810; FAP language. 

d. Data Code Usage: I^LEV is used in the RDH-D code for 

transforming each raw data point into a reduced data point after a 

final set of least sqiiare fit coefficients has been determined. 

2. Source Deck (FAP) Listing 
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W. MAX5 SUBROUTINE, Written by B. Bacon 

1. Description 

a. Purpose: To determine the algebraic maximum from an 

array of floating or fixed point variables. 

b. Calling Sequence: CALL MAX5 (X, M, N, I, Y ) . 

X = Origin of the array of numbers. 

M = Memory spacing between the values of the array. A negative M 

implies PORTRAN-type storage. 

N = Nxmber of words in the array. 

I = The index location of the maximijm value. In FORTRAN, the 

maximum value is located at X(l). 

Y = The maximum value. 

c. Length and Language: 668 = 5̂ ioJ FAP language. 

d. Data Code Usage: This subroutine is used by RIH-D and CAN-D. 

This usage is completely automatic. 

2. Source Deck (FAP) Listing 
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X- MIN3 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 MDJ3 (X, M, N, I, Y ) 

X = Origin of the array of numbers 

M = Memory spacing between the values of the array. A negative M 

implies PORTRAN-type storage. 

N = Number of words in the array. 

I = The index location of the minimum value. In FORTRAN, the 

minimxim value is located at X(l). 

Y = The minimum value. 

c. Length and Language: 653 = 55io; 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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