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ABSTRACT

BASELINE was designed to perform a statistical analysis of radar pulse data
previously read by the Laboratory's high precision computer controlled film reader.

A computer controlled display oscilloscope, a light pen and a set of function coded
sense switches provide a real time interface between an analyst and the data reduction
program in the computer. The computer performs all necessary display, computation
and outputting functions. All operations are under direct control of the analyst. He
sets the operating criteria, exercises the required judgments and steers the program
through the required analysis.

Analytical results are quickly available and rapidly documented. Output consists
of a statistical distribution of the input data displayed on a large oscilloscope. This
display may easily be documented photographically. Key parameters describing the
statistical distribution may be output on the typewriter at the command of the analyst.
A very large saving in data reduction time results since the necessity of repeated test
runs through a large computer and subsequent study of the numerical printouts is

eliminated.

Ageepted for the Air Force
Franklin C. Hudson
Chief, Lincoln Laboratory Office
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L. Introduction

BASELINE performs a statistical analysis of radar pulse data. The program
provides an effective interface between the analyst and the mathematical reduction in
the computer. The presence of the analyst is required.

The program uses the techniques of computer graphics to present both raw data
and processed data to the analyst. Primary control is exercised by the analyst with a
light pen and a set of function coded sense switches.

All processing takes place directly under the analyst's control. He may inter-
vene in the processing at any point. The required outputs may be documented imme-
diately upon completion of the analysis. The reduction process is continuous from raw
data entry to final documentation. A production run of data typically requires about 15
minutes to complete. This program replaces a series of test data runs previously
handled on the IBM 7094 computer which, because of their necessarily discontinuous
nature, required about four days to complete and analyze.

This program was written for the Digital Equipment Company PDP-1 computer
equipped with 16, 000 woxds of storage. The word length of this machine is 18 bits.
The primary man-machine interface is accomplished with the DEC Type 340 computer
controlled display oscilloscope, which is used for all the displays in the program. A
light pen is used by the analyst to provide direct graphical communication with the
program. The six sensc switches and the eighteen test word switches located on the
computer control panel are paralleled and brought out to a special control box which
may be conveniently moved about at the oscilloscope control station. These switches
are equipped with indicator lights and accept overlay cards which are marked in terms
of the program functions which they control. These switches, function coded by the
program, form a primary communication medium with the data reduction program so
that the operating analyst need not be familiar with the details of the computer or its
programming.

The control station is shown in Fig. 1. The oscilloscope, the light pen and the

control box form the primary man-machine interface. The input-output typewriter is
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Fig. 1. The Computer Control Station.



also available as a two way interface but its use is limited to title modification on the
display and as a selectable printer for typed output.

It has been found that an analyst familiar with the data reduction problem can
learn to use BASELINE in about 15 minutes.

The control box is activated by the computer program through a special instruc-
tion so that the programmer may make the control box available to the analyst and
still preserve the normal use of the panel switches if he so desires.

The graphical display is fully titled. Control functions are identified by title
and arc accessable to light pen operation. Appropriate parameters of the statistical
analysis are continuously updated and displayed.

Graphical documentation is available by photographing the display. Typewriter
printout of the statistical paramecters and the identification data form the normal out-
put. At the option of the analyst, this documentation may be recorded on high speed

punched tape for later printing on a Flexowriter.

II. The Purpose of the Program

An automatic computer controlled film recader is regularly used at the Labora

tory to digitize radar pulse data recorded on film from the face of a cathode ray tube.
Data is recorded in rows or "channels" on a continuously moving 35 mm film. Up to
f;)ur channels of data may be recorded on one film and the reading of the data is com-
pletely automatic. A section of film showing radar pulses as recorded from the CRT
is shown in Fig. 2. The system has successfully recorded data with bandwidths up to
17 Mcps.

These digitized pulse data are analyzed by a series of programs written for the
IBM 7094 computer. Before a meaningful analysis can be accomplished it is necessary
to determine the position of the leading edge of cach pulse return with respect to its
location on the digitized oscilloscope trace. A pattern recognition program written
for the IBM 7094 performs this function by passing a mathematical filter through each
recorded pulse. This FILTER program requires a threshold number for proper oper-

ation. The threshold number is based on the noise statistics of the baseline of the
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traces which also contain the pulses. BASELINE is designed primarily to perform a
statistical analysis to obtain this threshold number.

The region of the data traces to be used to obtain the baseline noise statistics
is selected by the analyst. For noise statistics, arcas of the traces that do not include
the pulses are selected. The analyst may, however, select the pulse data for analysis
and the program will then produce pulse statistics. This feature has proven particu-
larly useful in handling data recorded in phase quadrature as it allows a separate
statistical study of each quadrature channel so that any inequalities in gain settings on
the quadrature channels can be measured. The subsequent analysis is then adjusted to
account for any measured gain difference in the quadrature data channels.

The use of BASELINE allows one to enter a series of extensive and time con-
suming 7094 programs with high confidence that the operating parameters of these
programs have been properly chosen to match the particular set of data that is being

processed.

I1IL. General Description of the Program

The output data from the film reader recorded on magnetic tape serves as in-
put to BASELINE. This same tape is later used as input data to the 7094 reduction
programs.

Reading BASELINE into the PDP-1 computer starts the sequence of operations.
The program first reads the title information recorded on the film reader output tape
and displays this as a title on the CRT. This includes the test identification numbers,
the type of data read and time codes appropriate to the experimental data being studied.

The analyst then selects a data channel with the light pen. One of up to four
channels of data may be sclected. The channels are defined on the original filmed
record as shown in Fig., 2.

The raw data is introduced into the computer and displayed trace by trace for
the inspection of the analyst. Successive traces may be displayed manually or auto-

matic sequencing is available at several selectable rates. In this way the raw data



traces may be sequentially examined. The computer counts the traces displayed and
adjusts the time reference.

When a statistical analysis is desired the analyst sets one or more pairs of
gates on the data trace to designate those regions that are to be included in the statis-
tical analysis (Fig. 3). The program then plots a histogram of the distribution of the
deflections (from the calculated zero deflection position as determined by the film
reader) for each data point within the designated gates (Fig. 4). The traces typically
contain about 200 data points. The data from the trace is entered into the analysis
subsequent to viewing so that the analyst may reject a trace when he wishes without
upsetting the statistical analysis. The distribution of trace displacements is updated
and plotted on a trace-by-trace basis. The histogram is renormalized for every en-
try and the limits of the distribution are automatically rescaled. The program is de-
signed to handle both bipolar and unipolar data.

The program continuously displays the total number of traces handled, the total
number of data points used in the statistical analysis, the mean and the standard devia-
tion of the accumulated data. On demand, the computer will calculate the Gaussian
distribution with the same standard deviation and mean as the experimental data and
display this plotted function along with the measured distribution (Fig. 5).

The analyst may determine when a sufficient amount of data has been included
in the analysis by noting when the experimentally determined distribution has become
stationary. Documentation of the significant statistical parameters is then initiated by
the analyst using a control switch., The analyst may also designate any single point on
the measured distribution curve with a light pen. The value of the integral distribution
about the mean up to the selected value of trace displacement is then calculated and
included in the documentation.

The program is designed with "fail safe"” features. An error in the operating
sequence will stop the program. An error message will appear on the display to tell

the analyst how to rectify the error,
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Fig. 9 Distribution of Fig. 4 with a Theoretical Gaussian of the Same
Mean and Standard Deviation Superimposed.



IV. Detailed Description of the Program

The data are read into the computer and right-justified by a division of 28. The
program is capable of handling data values of any size provided they do not exceed one
register, that is, one 18-bit word. However, the core area allocated to the cumula-
tive frequency tally table used to produce the histogram has been limited to a maximum
range of 915 decimal units or between + 457, This range was chosen since, after allow-
ing for margins, there are 915 decimal increments across the Type 340 scope, thereby
permitting only 915 distinct quantum increments, or cells, in the histogram display.

If it is necessary to display a larger range of data within the 915 increments available,
the data must be regrouped or granulated. To do this the contents of each two consec-
utive cells in the original tally table are added together to form one new cell. This
process is repeated until the entire range of the data can be accommodated in the 915
available cells.

A section of the tally table before and after regrouping is shown in Table 1.

After the data have been read into the computer and the trace has been displayed,
the operator may designate up to seven different areas of the data trace to be analyzed.
These areas can be overlapping, entirely within one another, or completely different.

It should be noted, however, that data contained within more than one area will be
accordingly weighted.

The total set of N data points (Xn) will be collected in the cumulative frequency

tally table which covers the region:

Such that:
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TABLE 1

Tally Table Before Regrouping

Histogram
Increments Populations
-6; 0
-5; 1
-4, 3
=3 4
-2; 7
= 8
0; ;2
+1; 9
*2 6
+8; 3
+4; 2
44 2

Tally Table After Regrouping

=5, -6—-3; 140=1
-3, -4—~-2; 4+3=7
= Gpes=1 8+7=15
0, +1—~ 0; 12+49=21
+2,+3—~+1; 6+3=9
+4, +5—+2; 2+2=4
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where fi is the population in the ith cell or quantum increment, and X, is the value of

the ith cell or quantum increment. Note that:

This histogram is continuously displayed and modified as each new trace is read
in, but the display does not include the data in the trace being viewed. In this manner
the operator can, if the data are bad, skip a trace at any time by means of a button on
the control box and in no way affect the value of the histogram.

The standard deviation of the distribution is also continuously displayed and

updated. It is calculated with the formula:

2
w8 - N
g = N
The square root is approximated by:
(+1) = (o +a(@) /2
a(n ) = alm) n

where the initial approximation for a(l) is equal to Y/2. This approximation is

continued until,

a(n+1) -a(n) = 0 or
a(n +1) = a(20).

For these calculations double and quadruple precision mathematical routines are used.
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For the sum of the x squared values, four 18-bit registers have been reserved so this
value can be as large as 270 -1. For the sum of the x values, two 18-bit registers
have been reserved so this value can be as large as 235 -1. This also holds for the
registers containing the total number of points analyzed. The entire tally table is also
double-precision, thereby enabling the frequency for any individual value to be as large
as 2 ’ -1. The standard deviation and the average are cach allowed only one register
since neither value is expected to exceed the maximum data value within a register.
These two values and their associated probability values are multiplied by 1000, there-
by allowing for three places of accuracy after the decimal point.

Other information continuously displayed is the total number of points analyzed,
the maximum absolute value of x, and the first and second time words of the trace then
being displayed. The analyst may also display a theoretical normal distribution super-

imposed on the histogram with the mean given by

and the standard deviation as defined above.

The values for the theoretical normal curve are derived from the formula

-(x.-;)2
G(x) = L g et
i’ v om o 2
20
where
-X ) i

[ 1+a(l) - x+a(2) - x2+a(3)- x3]4

*This approximation is from Approximations for Digital Computers by Cecil Hastings,
p. 182,
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with:

a(l) = .2507213
a(2) = .0292732
a(3) = .0038278

with an error usually better than + . 0002,

The analyst can stop the program at any time and delete any area of calculation
or change any given data area. He also can stop the calculations and then select an
X value on the histogram and/or document what he has done so far, skip to the next
file, return to the beginning of the file he is viewing, or simply continue from where
he left off.

The document option provides either an on-line typeout or a punched paper-tape
output. Both include the following: the title of the file; the channel number viewed; the
number of data points analyzed; the value of the mean of the distribution; the probability
of the mecan; the value of the standard deviation of the distribution; the integral proba-
bility for + 1o, + 20, and * 30; the granularity of the data; and the maximum and mini-
mum data values. If an x value had been selected on the histogram before documenta-
tion, the documentation will also include the displacement from the mean of the selected
x value and the integral probability of this selected bandwidth about the mean.

A diagram of the push-button panel is shown in Fig. 6.

V. Operating Procedures

: Load data tape on tape drive and select #5.

24 Turn off all test-word switches, address switches and the extended
switch.

3. a) Put up module switch 2 and read in paper-tape binary for module 2;

b) put up module switch 1 and read in paper-tape binary for module 1; ¢) put down all

module switches and read in paper-tape binary for module 0.

14
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4, Put 0100 in the address switches, with all module switches down, and

press the START button.
L The display on the DEC Type 340 scope will be as shown below.

THE TITLE FOR THIS FILE
CHANNELS 1 2 3 4

NEXT FILE THIS FILE TYPE IN TEPE OUT
CONTINUE

TITLE - the title record on the tape for that file. A light-pen response

has no effect.

CHANNELS 1 2 3 4 - a) alight-pen response on a number will
cause that channel in the input data to be selected to view and analyze, and will turn off
all other channel numbers; b) a light-pen response on a number which is greater than
the number of data channels on the input tape will cause an error message to be dis-
played; c) a light-pen response on the word CHANNELS will cause all numbers to be
displayed and delete any previous channel selection,

NEXT FILE - a light-pen response will cause the tape to be advanced
to the next end-of-file marker.

THIS FILE - a light-pen response will cause the tape to be reset at
the beginning of this file.

TYPE IN - a) a light-pen response will cause only CONTINUE to be

displayed and will wait for a new title to be typed in; b) a light-pen response on

16



CONTINUE will terminate input from the typewriter; c) a new title will then be
displayed.

TYPE OUT - a light-pen response will cause the title and the channel
number selected to be typed out for @ permanent record.

CONTINUE - a) a light-pen responsc before a channel selection is
made will cause an error message to be displayed; b) a light-pen response after
typing in a new title will terminate input from the typewriter; c) a light-pen response
with set title and an appropriate channel number selected will cause the first trace in
the selected channel to be read into the computer and displayed.

6. The trace display options are listed below and are illustrated in Fig. 3.

A, Change the status of the PROCEED button and the next trace in
the selected channel will be read in and displayed. No calculations are being done.

B. Determine the areas of the trace that are to be analyzed by

turning on the SET GATE button on the panel.

1. Turn on the GATE NAME button also.
a. Track the raster with the light-pen to the desired
area of the scope.
b Type in a name no longer than six characters for

that limit set, and terminate with a carriage rcturn,

Gy Turn off the GATE NAME button.
2, Turn on the HIGH LIMIT button also.
a., A light-pen response on the trace will cause an

upper-limit caret to be displayed at the point of response and set the upper limit of the

area to be analyzed.

JoT- Turn off the HIGH LIMIT button.
3. Turn on the LOW LIMIT button,
a. A light-pen response on the trace will cause a

lower limit caret to be displayed at the point of response and will set the lower limit

of the area to be analyzed.
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3% Turn off the LOW LIMIT button
4. Turn off the main SET GATE button.

a. If this button is turned off before a proper set
definition is made, an error message will be displayed. Turn button back on and
continue.

b, If more than one set of limit areas is desired,
the above process can be repeated for as many as seven different areas. Each sepa-

rate area definition is set by turning off the main SET GATE button.

7e To start the calculations:
B A change in the status of the PROCEED button will cause:
1% values in the designated areas of the trace to be ordered

into a cumulative frequency tally table and displayed in the form of a histogram;

2, sigma to be calculated and displayed; and

3. the average to be calculated and displayed by means of a
caret along the baseline.

B. The status of the time counter can be changed from the initialized
mode of operation, frame by frame, by turning on the OPERATION SELECT button.
The different options will be displayed as light buttons.

1. "Frame" will have a caret over it designating the mode
of operation currently in use. This means that a change in the PROCEED button is
necessary before the computer will continue to the next frame.

2 "Slow" - a light-pen response will cause a caret to be

displayed over the word.

3. "Moderate" - same as 2 above.
4, "Fast" - same as 2 above.
3 When the OPERATION SELECT button is turned off, the

calculations will continue under program control in the mode of operation designated
by the caret when the button was turned off,

8. To delete the limit areas:

18



A, turn on the SET GATE and DELETE GATE buttons.

Ik The calculation will stop.
2, The names of the limit areas will be displayed.
R A light-pen response on cither the upper or lower limit

caret of the area to be deleted will cause a caret to be placed over the name of the
area. The area can be changed simply by hitting a different limit caret until the de-
sired area name has a caret over it,

4. A light-pen response on anything below the baseline will
cause all carets over names to disappear,

B When the DELETE GATE and SET GATE buttons are
turned off, the set deleted will be the one whose name has a caret over it,

X To see the theoretical normal distribution with the given average and
standard deviation of the data (Fig. 5), turn on the THEORY button. This button should
not be left on continuously as it will slow down the calculations considerably.

10 When this section of data is completed, turn on the STOP button and get
light-pen button options:

DOCUMENT - a) A light-pen response from a point on the histogram
will cause the displacement of the selected X and the probability of the selected band-
width to be added into the documentation; b) a light-pen response from the word
DOCUMENT will cause the typewriter to type out the following items:

the title

channel

number of data points =
mean =

probability of the mean =

sigma =

integral probability for 1 sigma

integral probability for 2 sigma

integral probability for 3 sigma

19



granularity =
maximum X =
minimum X =

THIS FILE - a) A light-pen response rewinds the tape to the previous
end of file mark; b) the options for continuing the calculations are the same as at the
start of the program; c) the old tally registers are cleared.

NEXT FILE - a) A light-pen response advances the tape to the next
end of file mark; b) the options for continuing the calculations are the same as at the
start of the program; c) the old tally registers are cleared.

CONTINUE - a) A light-pen response continues calculations where
they were stopped; b) no tally registers are cleared.

11, At any time that it would clarify the display, the MOVE TRACE RIGHT
and MOVE TRACE LEFT buttons simply move the trace in the desired direction one
increment at a time until the button is turned off.

1627 For purposes of photography, the trace and limits can be removed from
the display be means of the TURN TRACE OFF button. Turning the button off will re-
turn the trace and limits. The removal is only on the displays, thus calculations can

proceed in either case.

VL Input Tape Format

The input tape is a magnetic tape written at 800 bits per inch. The first record
of each file should be a title record, identifying the following data, of up to and not
exceeding 150 BCD characters. The second record through to the end of file are binary
data records. There is one record per trace in each channel so that if, for example,
there are three channels, there will be a record for the trace in the first channel,
then a record for the trace in the second channel, and finally a record for the trace in
the third channel.

The format for each record is as follows:

Word #1 - the first time word giving the number of the time block and

the channel number of this trace in bits 7-8.

20



Word #2
the time block.

Word #3

Word #4

Word #5

Word #6

Word #7 to

the second time word giving the number of the trace within

number of points along the trace = K.
the first Y value of the trace (not used).
the X value of the baseline (not uscd).
the leading edge of the trace (not used).

7+K-1 - the X values of the trace with the baseline removed.

J

These values have been multiplied by 26 so in this program they are divided by 28,

i.e., right justified, before all calculations.

21
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APPENDIX:

Flow Charts and Program Listing
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/BASELINE STUOY PROGRAM

JCONSTANTS
108 84933 JMP @GN
171117 FLIPFLOP, e /1201SPLAY, B=CALCULATE
T REOFFN, = /REOEFINE BUTTON STATUS
i TIME, =0, /TIME BUTTON STATUS
108 T THEORY, e /THEORETICAL BUTTON STATUS
1117 EOF INO, = /E.0.F. REACHEOQ
I PROCFO, o= /CONSOLE @SUTTON STATUS
g0 1000 T0V, 1090 /SLOW COUNT FORTIME DELAY CLOCK
118 gee1ee T02, 1ee /MOOERATE COUNT FOR T.DwC.
1384444 T0C, e /TIME OELAY CLOCK
I NUMCHN, = /NUM@ER OF CHANNELS ON TAPE
mrrrr CHNSEL, a=a /CHANNEL NUMBER SFLECTEO 2Y USER
(AL e TIMGAT, = /TIME GATE
117 STYLE, = /MOCF OF OPERATION #=FRAME, 1=SLOW
/2=MO0ERATE, 3= FAST
116 7 e NCP, &g /NO CHANGE PROCESS SWITCH
MU, REPEAT 2,2 /AVERAGE=1000.
i SIGMA, ) /STOs OEV.w1998,
1711117 XYNOW, e /X ANO Y COCROINATES LAST SEEN
130003 10, TYO /OUTPUT INSTRUCTION
28 4750882 GRANULE, SAR @ /GRANULATION OF X AXIS ON HYSTOGRAM
728825 OLA=7200P25
28125 CRS=722125
728227 £Ss=720227
728225 OCF=720225
728926 ORA=T728€26
128126 ORC=722126
721827 CSE=T21427
728127 osP=722127
efedes TAPE=S /INPUT ON TAPE UNIT S
eoreee CNSTY=8¢2¢2 /INPUT TAPE AT 820 gPI.
ou@5e0 SIM=SIA-SMA
6581e¢ SNA=SZA 1
TOTAL, REPEAT 2, @
SXS, REPEAT U, [’}
SXo REPEAT 2, @
/SYSTEM MACROS
QEFINE STZ AsByCe0+EFGoH,1I
IRP  244A92,Cye0,EFyGyHy 118
0m 2
ENOIRP
TERMINATE
OEF INE SET A,R
LAW 8
0AC A
TERMINATE
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DEFINE

TERMINATE
DEF INE

TERMINATE
DEFINE

TERMINATE

DEFINE

L1,
TERMINATE

DEFINE

TERMINATE
DEF INE

TERMINATE

DEF INE

TERMINATE

SETUP A,B
LAC B
DAC A

ISET A,B
LAW I B
DAC A

IF A,8,C,D
LAC A

ADD (@

SZA |

JMP C

SPA

JMP B

JuP D

ENDDFMDDULE /11
VARTABLES
CDNSTANTS

HLT

WDRD JKP 71

TRACKS

JSP I (LPFOLL+ 14000
LID T (YPT+10099
RIL 95

LAC 1 (XPT+10004
RCL 9S

DAC XYNOW

PUNCH

CLF &

LAT

RAL 75

SPa

STF &

LAC (TYD-1
SIF &

LAC (PPA-]
DAC 1D

RETRACK

DIM 1 (wWRXL +18000

DIM I (WRYR+ 122020

IRP B, RPXyWPXoRPYyWPY2
SET 1 (B+12002,502
ENDIRP

SET 1 (WRXR+122080,1777
SET I (WRYT+10002,1777
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133

71777
287110

/REPLAY A,B,C,0D

/A=)
/A=
/B=1
/8=2
/8=2

/C=EXTENDEO ACDRESS OF
/D=EXTENLCED ACDRESS OF

MEANS CONTINUE DISPLAYING

MEANS STOP

MEANS ENABLE THE LIGHT PEN
MEANS CISABLE THE LIGHT PEN
MEANS LEAVE LIGHT PEN STATUS ALONE

WHAT IS NOW CN.
v [ .

NEW THING TO OISvLAY
THING TO NOT OISPLAY

REPEAT VI1F VZ A+2ep-5,

CEEINE REPLAY A,2,C,0/22
C=,
TEXT 7 C 7/
TEXT /7 O /
12,4
111=12-6
G/ /RESET THE LOCATION COUNTER
H=@
REPEAT E1F VI AR,
L=)

REPEAT 1IF vP 211-3,
REPEAT VIE VI 221-3,

REPEAT [IF vZ Lsr-1,

L=
L=g

Jse 1

/INSURE THIS CASE

{RPIOA sTOP

/THE ABCVE IS THE SHORT CALL TO REPLAY
/AND IT DCCURS DNLY FDR A REPLAY |,2

DIG Xx*CD
LAC (C+@
LIO (D2
JCA REPAX

REPEAT [1E vZ as+B,
REPEAT 21F VI A+B,

L10 xCC

TERMINATE

CEF INE NEXTCRT &

LAC (A
JOA PNXCT

TERMINATE

PNXCT, .

LEX

DAC PNXC*TX

IRP  B,+sCRTCON,CRTNF4CRTTO,CRTTI,CRTTF,CRTDDCH

REPLAY 1,2,¢,8
ENDIRP

CRTCON, REPLAY 1,2,@,CRTCCHN

CRTNF,
CRTTO,
CRTTI,
CRTTE,
CRTDODC

31

REPLAY
KEPLAY
REPLAY
KEPLAY
REPLAY

A2

1924@,CRTNF
1424€,CRTITO
192,0,4CRTTI
142,2/CRTTF
1:2,@,CRTDOC

e



203
20n8

213

21n

217
229

228

239

238

249

244

259

2548

269

208

2749

200135
600207

a7

280321
527112
690274

7T
288321
527113
238321
o321
473201
sueu9e
60033¢
673003
§52u00
§0023¢
e27119
[TRARA]
871037
24043y
200217
64120
602435
680100
440432
207113
aseige
&90274
700350
24T7HN
217114
687113
692257
650120
40027
k7114
400250
207114
247113
BuT7 114
217114
257113
450100
600271
LLYARLY
a7113
408262
712021
a002432

RP10A,

REPAX,

REP2,

REPU,

RP11,

RP9,

RPH,

RP12R2,

JMP

-+3

LAC PNXCT

REPLAY 1,2,CRTCON

JeP

OAC
D10
Jrp
0AC
01D
L1D
10X
RCR
SKA
Jep
RCR
SMA
P
ANO
10R
RAR
DAC
LAC
SZa
Jwp
Sza
10x
LAC
SZA
Jrp
LAW
DAC
LAC
SAD
JMP
SZA
Jrp
10x
JMP
LaC
DAC
10%
Lac
DAC
Sza
JrP
10X
1Cx
JwP
Law
ADD

32

1 PNXC*TX

REPXX
*xce
RP12

REPXX
RYEP1

1 REPXX
REPXX
1s

REPT

23

1

REPY
{2¢@0e9
tuegede
5S
PENSTS
REPAX

RP12

RPNTR
*REPI
1

RP12
BPLY
TNPNT
1 NPNT
REP1
RPB

1

RP 18
NPNT
RP9
NPNT
REP1
NPNT

I APNT
1 REPI
1
RP10Q
NPNT
REPI
RPE+3
11
RPNTR

/ADDRESS OF NEW THING TO O1SPLAY
/SAVE RETURN AQORESS

/SAVE AODRESS DF THING TD NDT LISPLAY
/GET INSTRUCTIONS

/EORM PROPER EXI1T ADDRESS

/GET UISPLAY COMMANO

/CONTINUE DISPLAYINGS

/NO, GO ERASE PUFFER

/YESy SO GET NEXT COMMAND
/SHOULD THE LIGHT PEN BE CHANGED
/NO

/MASK OUT ALL BUT PEN COMMAND

JALIGN WITH 340 CONNAND
/PUT IN PEN STATUS REGISTER
/NG, SO 1S THERE ONE NFW ENTITY

/YES, SO PUT ON LIST

/BUT FIRST BE SURE IT 1S NOT DUPLICATFD
/ANO UPDATE POINTLR

/1S THERE ONE ENTITY TO DELETES

/N0

/GET DISPLAY BUFFCR ADDRESS
/SET A POINTER

/GET A DISPLAY ENTITY

/1S IT THE ONE TO RE UELETEDS
/YES

/ND, BUT ARE wWF Al END OF VTABLLS
/YES, SO ALREADY DELETED
/UPDATE POINTER

/AND GD BACK FOR NEXT FNTITY
/GET PRESENY POINTFR

/AND SAVE SO WE CAN NOVE
/TABLE DOWN DNE ENTRY

/GET [+t ENTRY

/PUT IN [ TH ENTRY

/AT END DF TABLE YETS

/YES

/NO

/GO BACK FDR REST OF TABLFE



273 2u2u32 DAC RPNTR /MOVE BACK ENTRY PDINTER

278 721627 RPIE, DSE /HAS PREVIDUS CISPLAY STDPPEDS
&0e3e¢ JrPp .43
120225 DCF
407302 JMP .+3
3e0 120227 DSS
§89331 JMP REPEBK /ND, SD CHECK IF TNO LONG
Ti2764 REPS, LAw [ S22,
287115 DAC REPP'9K /RESET ERROR COUNTER
3en 218433 LAC I NPNTR
50129 SIA 1 /HAS TABLE BEEN EXHAUSTED
484322 JMP REPS /YES, SO GD RESET
248217 DAC REPAX
3@ 218217 LAC 1 REPAX
827172 AND (-1up?P2
fuPL3N I0R PENSTS
25e217 DAC 1 REPAX
3ls 229217 LIO REPAX
AhehL33 ICX NPNTR /UPOATE TABLE POINTER
r29225 oLA /LOAD DISPLAY ADDRESS AND START
227112 LIO xcCC
328 410321 JEP T L+
400321 REP XX, Jrp . /RETURN
7208359 REP6, LAW BPLY /INITIAL ADORESS DF DISPLAY BUFFER
260433 DAC NPNTR /RESET POINTER
32u 1823eu XCT REPS+2 /1S THERE ANYTHING TO NISPLAYS
suetee SZa
480307 JMP REPS+S /YES
227112 LID xcC
339 618321 JMP 1 REPXX /NO, SD RETURN
227112 REPHAK, LI0 XCO
AsTlIS 1SP REP99K
a1f321 JMP 1 REPXX /NORMAL RETURN
EEL) 129225 DCE
§00302 JMP REPS /CISPLAY HAS STOPPED TOO LOMG, SD ERROK
T2E35¢ REPT, LAW BPLY
2683u¢ DAP .+1
3u0 3ueeee oM .-,
ALP3Iug Icx -1
527173 SAS {DIM BPLY+4 Q.
4003u¢ Jrp -2
1Y) 702359 LAW BPLY /GET DISPLAY BUFFFR AUDRESS
249433 DAC NPNTR /RESET PICKUP POINTER
240432 DAC RPNTR JRESET ENC OF LIST POINTER
a9e227 JMP REP2 /CONTINUE
8PLY, REPEAT 50., @ /CISPLAY BUFEER CONTAINS ADDRESSES OF SCOPE BHUFFERS
/AQODRESS QF OISPLAY ENTITIES
432 £80359 RPNTR, apLY /POINTER TO NEXT OPEN REGISTER
eeP3se NPNTR, 8PLY /PDINTER TD NEXT ITEM TD DISPLAY
L33 eooeed PENSTS, 2 /PEN STATUS (ENABLE OR DISAELF)
Tef35¢ RP12, LAW BPLY JINITIALIZE POINTER
24T 14 DAC NPNT /T0 START OE TVABLE
21711, LAC I NPNT JGET NEXT ENTITY
uue sea217 SAC REPAX /COMPARE TO NEW ENTITY

33



i}

450

8809243
a5e1ee
LI E1Y
AT 1N
402837
80217
250832
s@e2u2

JMP RPI11+]
Sia 1

J¥P 43

10X NPNT
JPP RP12+2
LAC REPAX
DAC 1 RPNTR
J¥P RPIY

/VTAPE RCUTINFS AND MACROS
/NOTE TEHAT 2sEVEN PARITY

JENTLIY [S ALREADY BEING DISPLAYED

/ARE WF AT END DF TARLE

/YES

/GC LOOK AT NEXT ENTITY

/CONTINUE

/NEW ENTITY

/SO ENTER IT [INTO TARLE

/RETUPN TO INDEX POINTER

/ 1=000 PARITY
/ B¢ OCTAL MEANS 822 RP]
/ 556 DCTAL MEANS 556 AP
/ 27¢ OCTAL MEANS 290 8P
CEF INE REWIND UNITT
LAW UNIT /TAPE UNIT AUMBER

DAC I IQCQUNT+IZ2¢e

JSP I (CCCREW+17APQ
TERMINATF
DEF INE TAPWRT DENSITY UNIT,PARITY,FIRST,LAST,ENDPOINT
REPEAT 11F vZ OFENSITY-828, LAW 2
REPEAT 11F vZI OENSITY-22¢, cLa
REPEAT 1IF vZ DENSITY-556, LAW |

DAC 1 (OOCDEN+IZ2EQ

LAW UNIT

OAC I (CCQUNT+12
LAW PARITY

sus (1

OAC I (QQCPAR+1Y
JSP T {QCCWR+19D

FIRST
LAST+]
JSP BAQTAP
ENDPOINT
TERMINATE
CEF INE TAPRFD DENSITY,U

REPEAT 1IF vI DENSITY-8¢@,
REPEAT 11F vZ OfENSITY-280,
PEPEAT IIF VI OENSITY-556,
DaC 1 IQQCUFN+l@
LAW UNIT
DAC I IGOCUNT#I®
LAW PARITY
sus (1
DAC I {OOCPAR+IL
JSP U 1QQGRD+IRR
FIRST
LAST+]
JSP BACTAP
ECF
TERMINATE

34

JUNIT NUMBER {7-7)
ez
/PARITY (EVEN DR 0DD)

2ed

oe

/ACCRESS OF START QF PLOCK
/ACORESS CF END OF BLDCK
/PAD TAPE RETURN

/END OF TAPE RFETUPN

NIToPAPITY,FIRST,LAST,EDF

LAW
CLA
Law |
een /YAPF DENSITY
eee /TAPE UNIT NUMBER

/PARITY (00D OR EVEN)

2ee

ne /GO REAUL THF TAPE
/STARTING ADDRESS OF RLDCK
JENC ACDRESS OF BUFFEPR

/EAC TAPE RETURN

JENC CF FILE RFTURN

JCENSITY (B1(,556,0R220)

12-7)



&5}

LE1]

468

L1

476

508

50u

510

Rl

529

mrrrn
288527
$28511
sas1Q
r1eee3
2u8512
125074
232451
as2e217
Bat11s
178558
227114

wesie
820511
s00se7
260512
60Qut1
Whous |
110003
2008512
Y rYY
seese7

T
7
T
PYLLLL
287117
157
227174
200513
50200
178552

DEF INE TAPSPC DENSITY UNITyPARITY,NUM,EOF

REPEAT 11F VZ OENSITY-8082, LAW 2
REPEAT 1IF V2 DENSITY-24@, LAW P
REPEAT IIF V2 OENSITY-556, LAW I
OAC I (QQCDEN+10IZER /TAPE OENSITY
LAW UNIT
OAC I (QOCUNT+l10@2@ /TAPE UNIT NUMBER (@-T)
LAW PARITY
sus (1 /TAPE PARITY
CAC 1 (QQCPAR+1QQ0282
JSP 1 (QQQsP+18d8€ /GO SPACE THE RECDRDS
NUM /NUMBER OF RECOROS TO SPACE
JSP BADTAP /EAD TAPE RETURN
EOF /ENO OF FILE RETURN
TERMINATE

/ROUTINE FOR TYPING OUT CHARACTERS
/JDA TYPE WITM EXTENDED ADDRESS IN AC AND
/NUMBER OF CHARACTERS TO TYPE IN ID

TYPE, e /EXTENCEQ AOORESS
0AP T /PROGRAM COUNTER
OI0 NUMBER /NUMBER OF CMARACTERS
DZM CDUNTX /NUMBER OF TYPED CHARACTERS
taw I 3
OAC M3 /SINCE 3 CHARACTERS PER WORD
EEM

T3, LIO I TYPE

T2, RIL &S

SAD NUMBER /TEST IF MAVE FINISHED TYPING
Jrp T /YES - LEAVE

1SP M3 /NO - TEST IF HAVE FINISHED WDRD
JMP T2 /ND - CONTINUE

ICX TYPE /YES = GD CN TO NEXT WDRO

Law 1 3 /YES - REPLACE MINUS 3

Ty JMP .. /LEAVE

COUNTX,
NUMBER,
M3,

CPT, L} /DECIMAL POIMT RDUTINE

LID (CHARACTER R—
CPu, LAC OPT

DPO JCA 9PT
v
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522 §80200 SPA

781822 crPa, CMA CHARACTER RZ

528 28513 DAC OPT
2605382 cP3, DAC 0P2
Sa7177 MUL ()
s8720280 oIV (12,

S3e eoeegee CP2. e
5285u7 SAS CPI
§890525 JMP OP3
83717 RCL 9S

S3y 683777 RCL 9S
450122 SZa 1
208523 LAC 0P
&6371717 RCL 95

Su@ 883777 RCL 95
1ees21 XCT OPD
208538 LAC DP2
824513 SAD OPT

Sky 17117 DP X, JuP 1 DPXXX
2425u7 DAC DP1
428517 JMP DPU
edneoe oPl. ']

$50 eeppee 9P, 2
28082 DAP 9PX
11277 LAW 1 772
§73er7 RCR &S

SSy 22712491 LID (252202
813777 RCR 95
280557 DAP .+l
§72¢ee RIR

544 442000 spl
220552 AND 9PT+2
883777 RCL 95
§63e17 RCL &S

S68 198123 XCT 10

LIGF, REPLAY 1,2 /OISABLE THE DISPLAY

S73 720933 CKS

STs 843777 RCL 9S
227202 AND (122
627202 SAS t(12¢
422585 JMP ZZGF /KEEP DISPLAY GDING

400 28855¢ LAC 9PT
seeeeod IPX, Jmp

/SUBRCUTINE TD RESPDND TO AN INPUT

JENTRY BY A JDA TESPDND wITH O IN AC IF LIGHTPEN, 1 IF BUTTONS
/JROUTINE EXITS N LOCATIONS AFTER THE JSP AS FOLLDWS

/ 8= NO RESPONSE

/ 1= LIGHT PEN /NEXT FILE

/ 2= LICHT PEN /CCNT INUE

/ 3= LIGHT PEN /TYPE OUT TITLE
/ = LIGHT PEN /TYPE IN TITLE
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682
[ 1.1

61

111717
287128
200602
ang280
Te1808
287121
207121
827200

427200

/ S= LIGHT PEN / CHANNEL
/ 6-T1-8-9= LIGHT PEN JCHANNEL NC. (142,3,4)
/ 1@= LIGHT PEN /FRAME
/ V1= LIGHT PEN ISLOW
/ 12% LIGHT PEN /MOOERATE
/ 13= LIGHT PEN /FAST
/ V&= LIGHT PEN /THIS FILE
/ 1S5= LIGHT PEN /CURVE
/ Vé= LIGHT PEN /COCUMENT
/ 1T= LIGHT PEN /HYSTOGRAN
/ 18= LIGHT PEN /A NAME
/ 19% LIGHT PEN /TRACE
/ 2€= LIGHT PEN /8 LIMIT
/ 1 CONSOLE BUTTON /REQEF INE
/ 2 CONSOLE BUTTON JCELETE
/ 3 CONSOLE BUTTCN /NAME
/ & CONSOLE BUTTON /UPPER
/ S CONSOLE BUTTON /LOWER
/ & CONSOLE BUTTON /sT0P
/ 7 CCNSOLE BUTTCN /THEORET 1 CAL
/ B CONSOLE BUTTON JLIMITS
/ 9 CONSOLE BUTTON /T1ME
/ 18 CONSOLE BUTTON /PROCEEQ
OEF INE RESPONO WHICH NONE A1, A2, A3, AU A5, A6 AT AR, AQ,A18,A11,A12,A413,414,A15,
12, LAW WHICH /@=LIGHT PEN,s 1=BUTTON
JCA TESPONO
OEF INE PASS A
REPEAT 11F P, REPEAT @1F VI A+@, JMP A
JLEGAL RESPONSE, SN EX1T ACCOROINGLY.
REPEAT 11F P, REPEAT VIF VI A+8, JMP 27242
/ILLEGAL RETURNS ARE TREATEC AS *NO RESPONSES®.

/21ERO

PRID

REPEAT @1F P, ¥
INSERTEQ ON PASS 1 TO KEEP LOCATION COUNTER HAPPY

TERMINATE PASS

TRP By oNONE AT A2 A3, A AS AO AT AB A9, ATA ALY AT2,A13,A1L,8159,A46,71

PASS 8

ENOIRP

EQUALS PASS,NULL

TERMINATE
OAC *PRIX
LAC PRID
SPA
cra
OAC *PRAA
LAC PRAA
SuUB (18,
SPa
J¥P PRI1B
sua (9e.
SPaA
JMP PRIPE
sus (9¢e.

8§



620 dup208 SPA

800687 JMP PRIPAR
200822 LAC PRIO
BATITY MUL (1
628 987205 olv (ieae.
re00e¢2 NOP
327122 010 'PRIS
178513 JCA 1IPT
638 207122 LAC PRIS
6802080 SPA
T61800 CMA
260682 DAC PRID
638 0080N JMP PRIO+2
620851 PRI1E, JSP PRSG
227208 LIo (2¢
1705580 JOA 99T
680 227206 L10 (2¢
178558 JOA 9PT
207121 LAC PRAA
178513 JOA DPT
6%8  §17120 JMP 1 PRIX
620651 PRI1CE, JSP PRSG
2006480 JMP PRIY+ 3
820651 PR1C@E,  JSP PRSG
650 8904682 JMP PRIB+S
651 2686681 PRSG, DAP .+8.
200802 LAC PRID
[1YIYT] SMA
854 480457 JMP .43
227176 L10 (CHARACTER R-—
178558 JOA 9PT
227207 LIO (CHARACTER R,
668 178550 JoA 9PT
asesee NLT N
662  RTITTT TESPDND, .= /@= LIGHT PEN, I= RUTTON
261173 DAP RESPOX /SAVE RETURN ADDRESS
s6N 290862 LAC TESPOND /GET COCE FOR WHAT TD CHECK
sxf1ee SZA /UIGHT PEN DR BUTTONS
[TARRKLY JMP BUTTO /PUTYONS
20127 CANE, osP JLIGHT PEN BREAXKS
[3{ B T AREE ) JMP RESPOX /NOT A LIGHT PEN INTERRUPT
120126 ORC /SAVE COORDINATES
120122 010 XYNOW /0fF POINT JUST SEFN.
20028 ORA /GET ADORESS
87% 720225 OCF /CLEAR ALL THE FLAGS
v20125 ORS /AND NDW RESUME THE DISPLAY.
3777 RCL 95
3777 RCL 95
08 827177 SuB 1
w7123 DAC R'ESPP /SAVE THE TABLf ADDRESS
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CEFINE TESTN A,P,C

LAC RESPP
suB (A
SVA |
JNMP LT
ACD (A
SuB B
SIM
JMp .42
LID IC
JMP GDNOW
TERMINATE
TESTN CATA,DATA+2€@R.,17.
TESTN CHANNELS CHANNELS+9,5
TESTN CHANNELS 5,CHANNELS 6,6
TESTN CHANNFLS 6,CHANNFLS 7,7
TESTN CHANKNELS 7,CHANNELS 8.48.
TESTN CHANNELS R.,CONTINUE,9.
TESTN CONTINUE, NEXTFILE,2
TESTN NEXTFILE,TYPDUT 1
TESTN TYPDUT,TYPIN,3
TESTN TYPIN,THISFILE,b
TESTN THISFILE,DOCUMENT, 4.
TESTN COCUMENT,FRAME, 6.
TESTN FRAME, SLDW,I1¥.
TESTN SLOW,MODERATE,11.
TESTN MOUEPATE,FAST,12.
TESTN FAST,INFO, 12,
TESTN TRACE,THYTAL,I19.
TESTN LIMITS,LIMITS+8+19.,20,
1164 Joupgpe cLt
43777 GONOwy RCL 95 /GET EXIT CGDE
1178 843777 RCL 9§
821173 ADC RESPCOX /INDEX EXIT ACDRESS
241173 DAC PESPOX /FCRM RETURN ADCRESS
421173 RESPDX, Jve . /RETURN
M7y r622¢¢ BUTTD, LAT
863717 RCL 9S
663777 RCL 95
Vo220 cLaA
CEFINE TEST A
RIR IS
sP1
LAW A
JMP GGNDW
TERMINATE
TEST 1 /VeWe 17 = PEDEFINE
TRST 2 /T.w. 16 = CELETE
TEST 3 /Tabhe 15 = NAME
TEST u /ToW. 14 = UPPER
TEST 5 /TaWe 13 = LOWER
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1250
1258

411173

A1173
251173
11173

GGNOW,

TEST 6
TEST 7
TEST 8.
TEST 9.
TEST 18,

JMP 1 RESPOX
EQUALS TEST,NULL
ACC RESPOX

OAC RESPOX

JMP 1 RESPOX

START

40

/TeWs
ARLD)
S ToMs
AR B
AR D)
AR D)
/T.Me

12 = S10P

11 = THEORETICAL
18 = LIMITS

9 = TINME

8 = PROCEEQ
T=0UTPUT COPTION
6 = SKIP FRAME

/NC RESPONSE

/A BUTTON WAS OOWN
/S0 FORM RETWRN ACORESS
/ANQ EXIT



1254

1268

1263
126%

1278

1213
127

1328

13284

139

1312

1318

1329

1324

26252¢
2815682
ss5@1¢e
68215¢
T8leae
241735

287258
431583
L7177
867124
redeee
aB 1532
241533

211563
N31564
S47VT7
67124
iseeee
ATITY
161008
24173y
s\cee
8516¢ee
age2s
8271257
2a3125
snieee
Aue126

231533
2872680

211533
$51533
8720821
321535
241536
541537
LIS LT

BASELINE 2

CEFINE CPR
0aC
Jse

TERMINATE

/JSP CaALCUL?

CaLCUL, [ Y
LAC
SiA
Jmp
cra
0AC

SUBR
I {SuaRr
1 (SURR+1

RETURN
N

1

THOR

NN

NSEC, REPLAY 1,2

LAC
sus
MUL
Uiy
NOP
ACO
0AC

[ScTOSC
1y

1
B'CRY

w7
COUNTER

KEPLAY 1,2

LAC
SUB
MUL
niv
NCP
ACO
CrA
DAC
cra
cLo
ACD
ANO
Dac
S0
1cx

Loor, LI10
LAC
DPR
LAC
MUL
RIR
n10
0AC
cIm
0ZM

41

1y
1 vel
(B
RORY

NUM

TOTAL
CBTrTT
TOTAL

TOTAL+]

1 COUNTER
(Sx

tac

1 COUNTER
1 COUNTER
1S

TEMP]
TEMPL ¢]
TEMP V42
TEMPI+3

/PROGRAM COUNTER

/NO. SETS TO PROCESS IN TRACE
/TEST IE HAVE BEEN SET

/NO=-GO TO THEORETICAL
/YES-COMPLIMENT

/FOR INOEXING LATER

/KEEP OISPLAY GOING

/EIRST Y VALUE ON SCOPE
JHIGH Y LIMYVT

/AOCRESS OF 1ST X VALUE
/BEGINNING CE DESIRED X VALUES

/KEEP QISPLAY GOING

/NO. PTS. W/I LIMITS

/wWANT INCLUSIVE SECIVON

/FOR INOEXING LATER

/TOTAL NO. OF X SuB 1
/LCw OROER REGISTER
/HIGH OROER REGISTER

/X SUB 1 VALUE
/ADORESS OF SuM x Sus |
/COUBLE PRECISION AOO

/x SUB 1 SQUARED
JEIX SIGN BIT
/LCwW OROER

/H1GH OROER



1329

1339

1336

1348

1364

1359

1258

1358

1382
1368

1376

1409

1h0¥

1818

341541
Bu 1582
Bu15u3
Bu15u
207263
227264

211533
450220
401341
a7TI7Y
€5010¢
801368
1092124
anp2ee
827177
241535
dug2ee
7810020
827267
su0500
§17272

281535
§65001
ar2T

841533
481734
601312

N1T35
681262

287274
241563
207275
241564
200133
5487205
472021
820117
242120
280134
6avr2@5
67777
8673717

Looei,

DIM
0ZM
07 4]
DM
LAC
LID
DPR

TEMP2
TEMP241
TEMP2+2
TEMP2+3
(Sxs
(TEMPI
DDAD

REPLAY 1,2

LAC
sea
JMp
ADD
S2a
Jmp
xXcv
sPa
suB
DAC
SpPa
cMA
sus
SIM
JMp

LAC
SAL
ADD
DPR

1cx
1sp
Jmp

I CDUNTER
1

oty
‘1

(

.43
GRANULE

a1
TEMP)

1457,

/ADDRESS DE CUMULATIVE Xx SQ.
/ADDRESS DF SQUARED VALUE
/4 REGISTER PRECISIDN ADD

/KEEP DISPLAY GOING

/SHIFT INSTRYCTIDN 1D THE RIGHT

/PAXTMUM PDSSTBLE FDR
/SCOPE DISPLAY

1 (RESET+l12@QQ

TEMPI
15
(zLoc
DINDEX

CDUNTER
NUM
Loce

REPEAT 2,

tse
JMp

NN
NSEC

REPLAY 1,2

LAC
DAC
LAC
Dac
LAC
MUL
RIR
oI1D
DaC
LAC
MUL
SCL
SCL

42

(yxyxy

Y
(Yxyxie+1
Y+l

SX
{ieee.
1S

My
MU+ 1
Sxe1
(1eee.
9s

8s

/CORRECT X VLAUE
/SINCE DDUBLE PRECISIDN

/7D GET DDUBLE PRECISIDN INDEX
/1D NEXT x Sus |(

ZTEST {F HAVE EINISHED
/NO~CONT INUE

icx vy 10X Y+

/TEST 1F HAVE FINISHFD TRACE
/NO-DD NEXT SECTION

/KEEP DISPLAY GDING

/1L0W DRODER PART
/FDR ACCURACY

/HIGH DRDER PART

/CANNDY BE MDRE THAN 1 REGISTER



sl

33
PR L]

1617
1820

1428

1u38

1438

Tan}

817 ]

1450

1458

ALY Y]

LT

1470

Taln

1875

1509

8082120
280122

207278
227277

280017
520122
200125
a7
281535
020
421522
202126
281536
207268
227280

981561
28732h
227277

881541
701541
281%465
281467
200000
161000
2a 020
Rhlhb?
LLAR TN
$27327
421445
227263
227326

201581
2571318
201562
257311
281543
257312
20158k
257313
riee2
247135
437314
087135
491472

217310
251581
2731
281542

L

Byy

2,

€

ADD MU+
DAC MU+ /RAVE SX-12¢8. 1N MUy NOW

LAC (ML

LID (TDTAL

DPR DPCIV

DAC MU

CID MU+l /AVERAGE TIMES 1224,

LAC TDTAL

sue (t

DAC TEMPI

SPA

JMP BORRCW

LAC TOTAL#)

DAC TEMPI+1

LAC (SX

LID (Sx

OPR DMUL /4 REGISTER PRDDUCT

TEMP2 /ACCRESS OF PRODUCT

LAC (TEMP2 /ADDRESS CF LOW DRDER PART
LID (TDTAL /AUDRESS OF LOW DRDER PART
OPR DPCIVH

TEMP2

LAw TEMP2

DaAP .42

DAP .43

LAC .-.

Cra

DAC .-.

10X =1
10X -4

SAS (LAC TEMP2+u

JMP -6

LID (SXS

LAC (TEMP2 /ADCRESS OF LDW DRDER PART M REG.
DPR DDAD /4 PRECISICN ADDITIDN

TRP  8,,0,1,2,3¢

LAC TEMP2+a

DAC 1 (MAC 12¢R2+uA

ENDIRP

LAC TEMP2+#

DAC 1 (MAC 1002¢@+4+0

1, LAC TEMP2+1
DAC 1 (MAC 1220Q+u+
2, LAC TEMP2+2
DAC 1 (MAC 122224442
3 LAC TEMP2+43
DAC 1 (MAC 122B2+4+3

LAW [ [#.
DAC FLIPF
JSP 1 (XSHIFT+12330
ISP FLIPF
JMP =2

TRP A ya@41,92,3%

LAC 1 (MAC+1Q202+u4+a
DAC TEMP2+A

ENDIRP

LAC 1 (MAC+12@A3+u+
DAC TEMP2+0
1y LAC T (MAC+127O2+u+])
DAC TEMP2+41

43

ND .



iseu

1513

217312
241543
217313
2 15ub
2873240
2272¢m

22121

24
DAC

DAC TEMP2+3

L10

OPR DPLIVF+ICERD

TEMP2 42

{TEMP

OPR SORT

Lac

44

SIGMA

LAC I (MAC+IPIPVIL 2
LAC | (MAC+12¢Vete}
LAC {1IMP2

/QUOTIENT IN AC
/GET STANCARD DEVIATION FROM VAR]ANCE



1518

1521
1522
1528

[ALT1 )
1538

1538

S87321
$87177
repeee
280121

81742

87171
281535
Tigeel
AB124
281538
801430

30002
230003
23080284
e
e
rrrrme
Y

MUL (31,

oy {1

NOP

0AC SIGMA

REPLAY 1,2 /KEEP QISPLAY GOING

JMP COMPUTE /70 LOAQ BUFFER FOR HISTOGRAM OISPLAY

80RR(CW, ACO (ureere /BORROW FORM HI1GH ORDER
OAC TEMP)
LaW 1 1
ADO TOTAL+I
0AC TEMPI+I

Jwp TP
/70 CALL'. JSP CALCUL
/ RETURN
/
/

ZINITIALLY®, SX SET TO ZERQ ',REGISTER WITH SumR XxI
/ SXS SET TO ZERC ' ,REGISTER WI1TH Sug (x12)

/ TOTAL SET TO ZERQ ',TOTAL NUMBER OF PTS. IN SAMPLF
i

/

JINPUT®, N NUMBER OF SETS OF LIMITS

YH1 HIGH Y LIMIT

YL) LCk Y LIMIT

YH2

HL2

THROUGH

YHN

YUN

NNN N NN NN

JOUTPUT®, CUMMULATIVE STO. CEV. IN REGISTER *'SIGMA’
/ CUMPULATIVE EREQUENCEY CURVE IN BUFFER

/ AREA *TABLE* PLUS NEXT 18320 LOCATIONS

/ WITE BASELINE FREQUENCY AT LOCATION

/ *ILOC* WHICH IS IN MIOOLE OF TABLE.

/

/

/

/FORMLLAS®. SIGMA=SO. RT.((SUM X SUB 1 SO.-{SUM X SUB 1°* SUM X SUB T1/N)/{N-11SO
/ SOLRT.(Y) * (Y/AN - AN)/2

/LOCATIONS AND CONSTANTS

MCDULE=122077
w3, 3eee2
Wh, 3e203
Wl 3pdee
COUNTER, e
TENP, =
TEMPY, o=

TEMPI4], e

45



1537 77177 TEMP1+2, =

1588 IRARAR] TEMP1+3, e
\AARER] TEMP2, e
I TEMP241, =
TmIITY TEKP242, o=
1548 77777 TEMP243, e=e
e@92e7 SAVEY, dee2e7 /STARTING Y COOROINATE
800266 SAVEX, Aeadss /STARTING X CODRDINATF
831283 PTHISTD, DATA+3 /BOFFER FOR QISPLAYING HISTOGRAM
1558 828325 PTRACE, TRACE+3 /BUFFER FOR DISPLAYING TRACF
821151 TTBL, THYTBL+3 /BUFFER FOR DISPLAYING THEORETICAL
mn SAVEXX, “
17 SAVEYY,
1558 RAREES CXy .
e DY, .
T CY+1, .
177 oDy,
1568 17 RRE,
TrIIInTY NNN, .
eopeae Ny /NUMBER DF LIMIT SETS
881572 Yo YXYXL
1568 8081573 YXYXL+1
#01623 K915, 915,
eepoen k91541, a
881274 xree, 700,
1578 eeogee kT7@g+1, a
mmrrn COUNT, =
YXYXL REPEAT 2¢., @ /TRACE LIMIT PAIRS

/COORC. SUBR, HISTO BUFFER, THEORY BUFFERy, ANQO TRACF BUFFER SET
/TO CCMPLUTE INCREMFNTS IN MINCR COOROINATE WITH WHDLE

/STEP INCREMENTS IN MAJOR CCOROINATE ANQO FINAL STEP

/INCREMENTS FOR BOTK TO COMPLETE THE VECTOR

7*'JSP COORQ' WITH X OIFFERENCE IN *MINY ANQ Y OIFFERENCE

JIN "MA
1616 26172y CDORD, DaP RTN /PROGRAM COUNTER
InlTel DIM SW
1628 201733 LAC MIN
n02900 SPA
7810800 CMa
261736 DAC R /ABSDLUTE VALUF DF OIFFERENCE
REPLAY 1,2
1623 201732 LAC MaJ
anp200 SPa
181000 CMA
163¢@ 821736 sus R
su@20e SPA JTEST WHICKH IS LARGER
01725 JMP SWITCH /X 1S
1633 2817132 COORO1, LAC MAJ
163n 7177 MUL 1) /SET UP FOR DIVISION

46



1638

1668

1644

1658

1658

1668

1664

1678

1674

17e8

17848

17¢%

1ms

1713
LRAL

867322
teecee
321736
45¢1¢¢
421713
4up2¢e
vé10ee
281738
781000
281735

201733
En1736
61732
roceen
261762
741000
N@1733
w7177
581736
T6Q000
4n@uge
401666
761820
847323
281737
201780
(131114
481678
rtaeee
€87323
281780
201736
dnenge
421723
r61000
8867323
241736

421728

201732
221733
241733
821732
LLRRL R
801633

I81735
54173
201732
dnpuee

LAC MIN

RTN,

SWITCH,

STEPY,

o1y
NCP
[0} §¥]
SZa
Jre
SPa
Cra
DAC
cra
0AC
REPL

MUL
DIV
NOP
0AC
CMA
ACD
rUL
DIV
NCP
SKA
JMP
crA
ICR
DAC
LAC
SMA
Jve
cea
10R
DAC
LAC
SKA
Jrp
Cra
1R
DAC

REPLAY 1,2

JMp

LAC
LID
DAC
D10
10%
Jre

DIv
DiIM
LaC
SrA

47

[BRA
R

1
STrees
NUM

NN

AY 1,2

R
LN}

RP
MIN
(1
NUV
-
(2ee
"

RP
o3
(20¢
RP

R

oth

12ee
R

vaJ
MIN
MIN
MAJ

SW
COORDI

NN
NUM
MAJ

/WHDLE STEP

/INCREMENT IN PARTIAL STEP FOR MAY
/TEST [E NEED WHOLE SIEP

/NO-SET UP EDR DNLY PARTIAL
/NUMBER OF WHDLE STEPS

/FDR INDEXING

/INCREMENT IN PARTIAL STEP FOR MIN

/TC GET MAGNITUOE
/PUT IN MINUS SIGN

/1D GET MAGNITUDE
/PUT IN MINUS SIGN

/70 GE1 MAGNITUDE
/PUT IN MINUS SIGN

/KEEP DISPLAY GOING

/BACK TO PRCGRAM

/S0 HAVE LARGER OIEFERENCF
/IN VARIABLE CALLED raJ
/AND SMALLER INCREMENT IN

/VARI1ABLE CALLED MIN
/SC KNOW THAT HAVE SWITCHED

/NO WHDLE STEPS



1712
1726

1738

1738

1732
1738

17ad

1782

1788

1758

1769

1768

3778

17N

Wy

81722
varee
E87323
281736
281733
(1Y LY []
491730
Fa10808
987323
268 17he
48178

77777
7w
77777
777
JFrImee
mrre
mrr
gd0aae

437328

287326
2515687

217327
w7245
&72081
821535
2815346
217332
87205
87777
487377
815638
281538
287240
227133

2% 1555

SWy

COMPUTE,

JMP
cHA
10R
DAC
LAC
SMA
Jmp
CHA
10R
DAC
Jwp

e
/LDACS BUEEER

LAC
SAL
AOQD
CMA
daC
CMA
MUL
otv
NDP
DAC
LAC
DaC

43
/70 GET MAGNITUOE
(2ee /MINUS SIGN
R
MIN
.43
/70 GET MAGNITUDE
(2¢a /MINUS SIGN
RP
RTN /BACK TD PROGRAM

/LARGER INCREMENT

/SMALLER INCREMENT

/NUMBER OF WHOLE STEPS

/-NUMBER OF WHOLE STEPS, FOR INOEXING

JINCREMENT IN MAJ. OIR, IN PARTIAL STEP

/INCREMENT IN MIN. DIR. IN WHOLE STEP

/INCREMENT IN MIN, OIR. IN PARTIAL STEP

/¢ I¥ Y=MAJ, X=MIN DR 1 IF Y=MIN, X=MAJ
EDR HISTOGRAM INTO MOCULE 3

JSP 1 {TABTEST /EINO RANGE OF BUFFER
TEMP
15
(@)

COUNTER /NO. DF STEPS

tlege. /JEOR ACCURACY
1915, /NG. HORIZONTAL INCREMENTS ON SLOPE

s34 JEACTOR FCR X
(DATA+3
PTHISTOD

REPLAY 1,27 /KEEP DISPLAY GOING

LAC
MUL
RIR
olo
DAC
Lac
MUL
SCL
SCL
ACD
DAC
LaC
LIO
OPR
0AC

48

1 tMaxImum /LOW OROER HITS OF Y{MAX])
t1ege.

15 /SET SIGN BIT

TEMPI

TEMP1+]

1 {MAXIMUM+1] JHIGH DRDER BITS OF Y{MAX)
(igee.

9s

8s

TEMP 14

TEMP I+

(TEMP)

(X788 /PDSSIBLE INCREMENTS IN Y

oPOLYV

oy /CODUBLE PRESIDN



2¢p4

2002

220y

2210

2214

287
2024

2028

22349

2238

2264

2043
29un

29589

2854

20649

821556

287225
87177
561554
T800002
w7177
$67322
v46E909
121560
sudlea
161002
241561
1553

221534
4859021
1610082
Ng72T1
221332

291535
291538
du@iee
aB2037
201535
Su7177
561555
402037
&02043
207264
227333

821553
M1535
41553
241553
281535
47177
867322
7602002
321736
4501882
402075
S4Au00
161002
241735
10177
221535
442900

Lbor2,

D{D

DY+l

REPLAY 1,2

Lac
MUL
Div
NDP
MUL
DIv
NDP
Di{D
SZa
CMA
DAC
DIM

REPL

LAC
SAL
CMA
ADD
LID
DPR

NNN
SAVEYY

AY 1,2

TEMP
1s

(ZLDC
{kie92
DMUL

TeMPI

LAC
S2A
Jup
LAC
MUL
DIV
JMP
Jnp
LAC
LID
DPR
sus
DAC
ACD
[#7.19
LAC
MUL
Div
NDP
oID
SZA
Jrp
SMA
cMA
DAC
LAW
LID
sel

49

TEMP1 41

tb
TEMPI

NN
177
TEMP)

/FACTDR EDR V¥

/KEEP CISPLAY GDING

/SINCE INCREMENT IN
/X WILL ALWAYS BE THE SAME

/CONSTANT DIEFERENCE (N X DIRECTION

/SINCE DDUBLE PRECISIDN

/TEST IE NEED TD DD DOUBLE PRECISIDN
/CIVIDE - IE NDT, DISPLAY WILL BE
/CDMPLETED MUCH FASTER

/ADCRESS DE HIGH MANTISSA

/INTERESTED IN DIEEERENCE
/Y DIEEERENCE

/SAVE EDR NEXT DIEEERENCE

/SET UP EDR DIVISIDN
/HDW MANY WHDLE STEPS

/€CR INDEXING



206%

2070

2074

2278

2189

210%

2111

2118

2120

2122
212%

2130

213%

213%

2149

214k

B47323
247334
Tougee
77777
47728
831547
Bu1547
61735
ég2071

2017346
ésgi1ee
é8211e
LET-RT- 1
602104
Ta1002
847323
247334
865377
251547
Mu154u7

201561
6501082
602122
241125
227335
331547
41547
267125
682116

2815482
450100
60213¢
gur170
251547
ANI547
rieeel
M 1534
241534
N61533
682218

201553
440200
rTé1e0¢
RuT7336
661377
251547
Me15u7
Te304e

STeP,

STEPI,

10R
10R
cL1
SCR
SCR
olo
10X
1S
Jee

LAC
SeA
Jep
SKA
Jvp
cHA
10R
10R
SaL
DAC
Icx

(229
fuee

9s

LS

1 PTHISTO
PTHISTO
NN

«=3

(2pee

(143

8s

I PTHISTO
PTHISTO

REPLAY 1,2

LAC
SZA
Jre
oAC
L0
010
10x
1sp
Jre

LAC
SZA
Jrp
I10R
0LC
10x
LAwW
ACD
DAC
1s¢
JMP

LaC
SPa
CMA
10K
RAL
DAC
1Cx
LAW

50

NNN

1

STEPI
'VARN
(2ee177

1 PTHISTO
PTHISTO
VARN

«=8

RRR

1

«tl
t22eapea
1 PTHISTO
PTHISTO
1
TEMP
TeEMP
COUNTER
LOOPZ

SAVEYY

t16ee

6S

I PTHISTO
PTEISTC
speQ

/FINUS SIGN
JINTENSITY

/ND. OF WHOLE STEPS

/PUT IN PARTIAL STEP

/FINUS SIGN
/INTENSITY

/KEEP OISPLAY GOING

/NUMBER OF WHOLE STEPS IN X OIRECTIUN

/WHOLE STEPS (N X

/NUMBER OF WHOLE STEPS

/PARTIAL STEP OVER IN x OIRECTION

/INTENSITY EIT

JTEST IF HAVE DONE ALL PTS
/NO=-CONT [ AUE

/STOP COCE



2158

215%

21538

2154

2160

2161
2162

216%
2179

2178

2209

2208

2218

228

2229

251587
§3732%

2071337
241551

248184
§seiee
482352
20012)
sne2i1ge
482352

LT ATR)

P8 1553
837324

w2117

sazr2e5
$47382
speee
241555
2008124
R273483
282202
221534
s82801
Tén2¢e
ey
soreel
281536
§72021
$21535
201535
as16ee
827227
827257
281535
salgee
W 1536
281535
587205
§128801
321535
281537
281536

0AC
Jse
REPL

1 PTHISTO
1 (TARTEST
AY 1,2

/KEEP QISPLAY GOING

/BUFFER FOR THEQRETICAL CURVE IN MOQULE 2

THOR+

CALCU,

INS,

REPL
LAC
0AC

LAC
SIA
Jrp
LAC
SZA
Jrp

10x

oM
Jse

REPL

LAC
OPR
MUL
orv
NOP
0AC
LAC
sus
0AC
Lio
RIL
cLaA

SCL
0AC
RIR
ol1o
LAC
cLo
ADO
ANO
0AC
$20
Iox
LAC
MUL
RIR
olo
0AC
LAC

Sil

AY 1,2
(THYTRL+3
TT8L

THEQRY
I

CTRACE
FLIPFLOP

CTRACE
FLIPFLOP

SAVEYY
I (TABTEST

AY 1,2

*u
£ExXe
(legee.
tree.

[ 4
GRANLU'LE
toeee
INS
TEMP

1s

15
TEMP] 41
1S
TEMPY
TEMP]

[
(3rrrre
TEMP]

TEMPI+]
TEMPI
riepe,
1s
TeEMPI
TEFPI42
TEMPL+]

/TEST THEQR. BUTTON STATUS

/NOT PUSHEQ OOWN

/CN-CHECK IF HAVE CALCULATEOQ YET
/TEST IF HAVE CALCULATED VALUES
/YESy GO ON TO TRACE BUFFER

/S0 WON'T CALCULATF TwWICE

JINITAIL Y COOROINATE

/KEEP QISPLAY GOING

/AVERAGE

/70 GET GRESTEST POSSIBLE Y VALUE
/SET UP FOR QIVISION

/PQSSIBLE INCREMENTS IN Y DIRECTION
/FACTOR FOR Y SCALE

/CREATE DEGRANULATOR

/CEGRANULATE



222% 547205 MUL (1ed0.

467777 SCL 9S8
447377 SCL 8BS
401537 ADD TEMP1+2
2239 261536 DAC TEMPI+Y
28726M LAC {TEMPI
2273an LIO (K915
DPR CPCIV
2235 24 1535 0AC TENMP) /INCREMENT EACH TIMF
T64000 (48
20153m LAC TEMP
22u9 102222 XCT INS /LARGEST VALUE
Sk7345 MUL [-1220,
s72021 RIR 18
121541 0I0 TEMP2 /FOST NEG. NUMRER ' 10282,
224 201541 LAC TENP2
027346 SuBR (504,
2481541 DAC TEMP2
re00e1 LAw 1
2259 241733 DAC MIN /% ALWAYS SAME
861571 DZM CDUNT
381781 DIM Sw
NEXTPT, REPLAY 1,2 /XEEP OISPLAY GDING
2254 Tdeeen Law |
241733 CAC MIN
281535 LAC TEMPI
54157 MUL CDUNT
2269 go71177 Cliv 11 /T0O GET INTD AC CDMPLIMENTEO
Tooeee NCP
A2 154 ACO TEMP2 /KROR HAVE X VALUE
DPR EXP
2265 Eu7205 MUL (i1eee.
541555 Div DY /70 GET COORO.
reeeee NOP
2279 421553 SUB SAVEYY /10 GET OIFFERENCE
241732 DAC MAJ
401553 ACD SAVEYY
241553 DAC SAVEYY /70 GET NEXT DIFFFRENCE
227N 421616 JSP COCRD
201741 LAC Sw
sudiee SZa JTEST WHICH IS LARGER
402345 JMP XMAX /x 18
23e9 201735 LAC NN /Y 1S=-CONTINGE
850120 SIa JTEST if ANY WHOLE STEPS
s@2120 JPP STEP2 /NO-GO DO PARTIAL
788177 LAW 177 /YES=-PUT THER IN

52



2304

2310

2314

2321

2328

2338

2332
2334

2340

2384

2348

2358

221732
du2eee
e87323
Qu7334
465377
gu7181
1777
77777
231551
41551
881735
802314

201736
Ru7334
665377
eu7I77
251551
41551
WIS
827325
602253

710821
21551
241551
211551
eu7171
251551
A4 1551
7030800
251551

402352

2017ue
802322

te171se
faeeee

LIo MAy
SPiL

1CR 12¢2
ICR {u22
SAL 8BS
10R 14
SCR 95
SCR 95
010 1 FTHL
10x TTBRL
1SP NN
JMP -3

STEP2, REPLAY 1,?

LAC R
SKEP2, 10R 1hed

SAL 85

ICR 11

baC 1 TTeEL

[ex 1rRL

1EXx COUNT

Sas 1915.

JMP O NEXTPT

ENCUP, LAR T 1}
ACO TTOL
CaAC TTRL
LAC I TTRL
ICR 1upZRP?
CAC 1 TTEL
16X TTAL
LAW 3¢ge
pac I 1TRL

REPLAY 1,2
JVMP CTRALE

XMAX, REPLAY 1,2
LAC RP

JMP SKEP?

K1@¢eg, 190,
]

/FINUS SIGN
JINTENSITY PIT

/X INCREMENT FOR Y WHOLE STEPS

/VESY IF HAVE MORF WHOLE STFPS
/YES DO AGAIN

/hCW DO PARTIAL STEP CVER

JINTENSITY CIT

/TEST [F HAVE FINISHFD
/NG=DO NEXT POINT

IYES = FINLSH UP

/PICK UP LAST WORD AND PUT [N
JESCAPE RIT

/STCP CODE

/KEEP O1SPLAY GOING
/NERT BUFFER AREA

JKEEP DISPLAY GOING

/Tw0 REGISTER CONSTANT

JROUTINE TC SET UP BUFFER FCR TRACE CISPLAY IN MOCULF 2

53



2352
2358

2360

2386

2379

2374

2370
26080

2a 8%

2618

2818

2418

2629

242%

2438

211532
781000
241533
781200
687285
657347
Tee 00
181557
207358
241558
LIRR{Y]

100821
Bu7285
681557
js00¢28
287124
rel2ee
281732
181552

201180
45010¢
022484
221733
121732
211532
100124
687351
661557
Fe0000
821552
281733
421552
181552

421818
201781
8100
482851
281735
450180
482434
287352
0WI737
arTITI?
arrrmr
831558
hi1550
481735

CTRACE,

PEAT,

CMA
0aC
CMA
MUL
olv
NOP
DAC
Lac
DAC
oM

COUNTER

{12e¢.
1850,

ocy
{TRACE+3
PTRACE
Sw

REPLAY 1,2

LAw
MUL
v
NOP
o718
CMA
0AC
oM

1
tieee.
oey

BORY

L]
SAVEXX

REPLAY 1,2

Lac
SZA
JMp
Lio
010
LaC
xCT
MUL
olv
NCP
sus
0AC
ACD
0ac

Jse
LAC
Sia
Jve
Lac
Sia
JMp
LAC
10R
SCR
SCR
Dio
1Cx
1se

54

Sw

1

.t3
MIN
MAY

1 w?
GRANULF
(2506,
ony

SAVEXYX
MIN

SAVEXX
SAVE XX

COCRL
Sw

XL ARG FR
NN

1

STEP3
(377622
L

9s

9s

1 PTRACE
PTRACE
NN

LAC [ w3 /NC. OF PTS. IN
/FOR INOEXING

/FCR ACCURACY
/NO. OF INCREMENTS IN AREA OF SCOPE

JEACTOR FOR Y

/KEEP DISPLAY GOING

/Y INCREMENT CONSTANT
/JFACTCR FOR BOTH SCALES wllLL @F
/VHE SAME - SET [T USING Y

JSINCE WILL ALWAYS BE NEGATIvVE
JCHANGE IN Y EACH VIME

/KEEP O1SPLAY GOING

/10 GET DIFFERENCE

/SAVE TO GET DIFFERENCE AGAIN

/YEST WHICH DIFFERENCE IS LARGER

/x 1S

/VECTOR MOCE WORO

TRACE



2433 4824382 JMp -3

STEP3, REPLAY 1,2 /KEEP DISPLAY GOING
2833 201736 LAC R
EnT7338 10R {u€D
8445377 SAL 85
2448 [T 24T I0R RP
251558 CAC I PTRACF
461550 10X PIRACE
587258 SAD (THYTBL
2kui 462450 JHP L +N
41532 10X W7 /TD NEXT X VALUE
861533 1SP COUNTER /TEST IF HAVE FINISHED
882376 JMP PEAT /ND-CONTINUE
2858 422504 JMP FINUP /YES=GO FINISH uP
XLARGER, REPLAY 1,2 /KEEP DISPLAY GOING
2852 201735 LAC NN
452108 SIAa I
245% 882472 JMP STEPY
201737 LAC w
733y 10R {ne@
485377 SAL 8%
24669 en7322 IOR (177
221732 LIO MAY
482000 sel
#7323 ICR {2088 /MINUS SIGN
2868 a7 SCR 95
817777 SCR 95
831558 010 I PTRACF
L1550 10X PTRACE
2u78 481735 ISP NN /NG OF WHOLE STEPS
602466 JMp -3
STEPG, REPLAY 1,2 /KEEP OISPLAY GOING
2873 2@17he LAC RP
2878 €87334 IOR {une@
665377 SAL 85
en1736 IDR R
25155¢ CAC 1 PTRACE
2508 ANI550 10X PTRACE
AN 1532 10X W7 /T0 NEXT X VALUE
361533 1SP COUNTER /TEST IF HAVE FINISHED
822376 JMP PEAT /ND-CONTINUE
2504 710e@1 FINUP, Law 1 1
481558 ADO PTRACF
2% 155¢ OAC PTRACF
211558 LAC [ PTRACE /PICK UP LAST WORD AND PUT IN
251¢ ex7171 ICR {se@pen /FSCAPE BIT
251558 CAC I PTRACE
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2512

251N

2524

2521

2528

2526

253@

2533
253%

2544
2541

2542

181558
783228
2515s5e
227353
281532

apppeR

262525
v8252¢4
227354
178451
682525

776201
su22T1
A54724
232223
$147¢5

1746346
AS6NTI
237186
450071
§TuSHE
516564

737702

2862731

RETURN,

/BASELINE

PACT AP,

1o

CEF INE

TERMINATE

INIT,

10x
LAwW
DAC
LAC
0AC

REPL
JrP

FUNC

Dap
LAw
Lo
JCA
Jmp
Text

PTRACF

ey /570P COLE
1 PTRACE

(3€8¢6

L34

AY 1,2 JKFEP OISPLAY GOING
Ry /BACK TO MAIN PGM.

TICNS

ol
o+l
134,
TYPE

/

CNO

NAME
LAC
MuL
oy
NOP
ACD
0AC
LAC
ACD
DAP
1cx
LAC
ACC
0AP
REPL

DaP
stz
s12
S12
ST
SET
1ep

56

REC

CARET N
N
{1
(1

[NAVME-&

xce

1 xCo

i12e

1 (NAMCRT+I1
xce

1 xco

13e

1 INANMCRT+2
AY 1,2,NAPCRT

INITX

FLIPFLOP,REDEFNSTIMFE, THEORY, ECF INU,SX,5X )
PROCEO,CHNSEL ¢ TIMGAT ¢ STYLE 4SXS 3,SXS 2,5XS,5xXS 1

NCPyMUZMU 1, STGMA N, STATUS,PRES, TOTAL, TOTAL+1

FYMCNTR,ZTEMP,1 TINFOl,1 CINFOI+1,1 (INFO2,1 [INFO241,]
TI®GAT, /ZINITIAL STATUS IS FRAME HY FRAME
Bas@ale293,Uys506,78

LINFOS



2686
2818

2618

2629

2838

357362
357383
257348
857365
157306
357367
85737¢
857371
357372
857373
5737w
8573715
357378
85713717
A15Tage
857421
190100
25728

Ber

@y

DZM 1 (NAME+3+4Be7
DIM 1 INAME+L+BsT
ENDIRP

DZM I (NAME+3+2s7
DIM T INAME+W+@e7

Ty Dzm
DZM T (NAME+L+ 187
2, DIM
DZIM I (NAME+L+2e7
3, (24}
DIM | (NAME+u+3e7
by ozm
DIM 1 (NAME+G+LsT
S o244
DIM I INAME+L45eT7
6y [oF L]
DIM 1 (NAME+L+be7
7 o2 4]
DIM 1 (NAME+L+Te7
LAW

DAC 1 ICHANNELS+6

51l

{NAME+3+ 1e7
{NAME+3+2e7
INAME+ 3+ 307
INAME+3+us7
(NAME+ 34587
INAME+3+4e7

INAME+3+7s7

124



2638 Jee2ee
25722@
Teele
257222
2638 raeuwen
257402
287u0@3
257218
2648 20Tuu
257405
28700
257407
2644 2em 11
257 32¢
Te3000
257812
2658 387128
2287 M
287127
157127
2658 7127
s27327
602653
760208
gaeaee

2720 Tee287
227452
720025

2732 842731
834138
820866
2738 261761
gaeers
eazeee

2737 437453
2740 202124
B27u54
282788
217455
2788 w272m
7582
e
287132
2758 217456
a2727M1
475221
182746
2758 A27132
éup2ee
181900

Law 208
DAC I ICHANNELS+7
Law 3¢¢
DAC 1 (CHANNELS+8.
LAW 4i@d
DAC I {(CHANNELS+9.
LAC (38017
DAC { IDATA
LAC 122@207
DAC I (DATA+]
LAC [12@ees
DAC 1 (DATA+2
LAC {u@eore
DAC 1 (DATA+3
Law 30¢@
DAC 1 IDATA+4
DZM *FMCNTR
LAC {(TABLE
DAC *KTABLE
0Z™ [ KTABLE
ICX KTABLE
SAS [MAX{MUM
JrP -3
cLa
R=@
REPEAT 8., DAP I (LIMITS+1+B DAP | {LIMITS+2+B
CLF 7
LID CINITXL
oLA
REPLAY
INITX, JMP
INTTXL, 3u132
22066
261761 /A DISPLAY (DARK) TD SET STOP FLAG
13
lere

BGT1, JSP I {Suv
LAC GRANULE
AND (-1P@7¢
DAC 9580
LAC [ (TTT+1@02¢
SUR 17L0C
SAR 15§
958¢C, o=
DAC 957'D
LAC 1 (TT+18232
SuB {ZLDC
SAR 1S
XCT 9580
Sus 9570
SPa
CHMA
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DAP



2157
2768

2768

21N

277n

3een

3een

3ers

3en?

3020

3ean

3e3n

3ess

3eua

Jeun

3ese

243558
28757
227332

801535
20726M
2212717

821535
201535
283551
208122
665001
2274680
EnTa61
277662
208122
473777
461291
R2 18680
Eu7n61
277863

w7
885463

207865
282122
8374853

217466
s85e¢1
161208
agr2m
287132
217132
enplee
6039368
7132
603e31
217866
s6s5e21
4B7271
267133
217133
sup1oe
403051
Tieeol
AA7133
2457133
693042
2087132
a272m

BGT2,

TAOR,

TI1ALR,

0AC 7cC8 /AES. VALUE OF DATAX-Mi)

LAC (CuMSLM+12A0?
L{o tki1ge?

0PR UMUL

TEMP]

LAC (TEMPI

LIO {TCTAL

0PR DPOIVM
TEMP

LAC TEMPI

DAC 7C9

LAC XYNOW

SAL 1S

ANC L1777

10R t2eee

DAP | [(DATAX+]
LAC XYNOW

RCR 95

RAL 1S

ANO (1777

ICR {2¢¢C

DAP | {DATAX+2
REPLAY 1,2,DATAX
1CX *{NTFPRO
Jrep BG AR

LAC {120«512.+¢58
DAC XYNDW
JSP 1 tSum
NEXTCRT CRTDDC
LAC 1 (TEMFP
SaL 1S

CMA

ACD {2LDC
DAC T1*0MMY
LAC 1 TOMMY
SZa

JMP 43
{CX TOMMY
JMP TACR
LAC I (TEMP
SAL 1S

ACD (Z2LDC
DAC T*OMMK
LAC 1 TOMMK
SZA

JiMe 4S5

Law 1 1

ADD TDMMK
DAC TCMMK
JMP TIADR
LAC TOMMY
SUB (ZLOC
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3853
3854

060

Igon

a7ses)
863777
63777
202124
0274854
3863
63777
463777
mnmn
283567

7358Y,

SAR 1S

RCL 95

RCL 95

LAC GRANULE
AND (-10222
DAC T7358Y
RCL 95

RCL 95

DAC 7C7

/CEGRANULATION

DEF INE PROBSIG SIG1,5S1G2,SIG3

TERMINATE

DIMW SUMI
DIM SUMI+
LAC SIGMa
SAL SIGI
MUL {1

DIv t1éde.
NOP

XCT GRANULE
SAL 1S

ADD (2L0C+2
DAC TEMPI
SuB 1ZLOC+2
CHa

ADD (2LDC
DAC C*Sum
LIO CSUM
LAW SU¥]
DPR DACD
SUMI

LAW 2

ACD CSUM
DAC CSUM
SUBR TEMP]
SPa

JMP ,-14.
LAC (SuMm)
LIO (K12ea
DPR CMUL
TEMPY

LAC ITEMPI
LIO (TOTAL
DPR CPDIVH
TEMP1

LAC TEMPI
DAC SIG2

PRDBSIG €,7C2,!
PROBSIG 15,7C3,2
PROBSIG 2S,7Cu,3

EQUAL'S PROBSIG,N

60

/SIG3* SIGMA

/SINCE DOUBLE PRECISION

/ADCRESS DF ~SIG3eSIGMA TALLY
/PUT INTO ID

/GO ON TO NEXT TALLY REGISTERS

/PROBABILITY OF GETTING A VALUE
JBETWEEN *+ SIGMAeSIG3

uLL



3287
32549

3253

3258

3269

3268

3278

3278

33¢8

33er
33ie

217456
227332

ee1535
2072¢h
221277

81535
281535
283501
207133
212Mm
&75821
183263
2835u6
20012
827673
7177
283545

Te33n
264563
404515
Téu213
264563

207475
22476
1784651
T6ueee
17855¢

BINT,

CEF INE

TERMINATE

OEFINE

TERMINATE

8Cu3,

LAC 1 (TT+1€22002

L10 (Kig@e

0PR OMUL

TEMP]

LAC (TEMPI

LIO (TOTAL

DPR DPCIVH

TEMP]

LAC TEMP1

0AC 7C1 /PROB. OF MU FOR OOCUMENTATION
LAC TDMMK

SUB (7L0C

SAR 1§

XCT 7358Y

DAC 7Cé

LAC GRANULE

ANO (777

ACD (1

0AC 7C5S /GRANULARITY

CARRIAGE
LIO (77
JDA 9PT

MEMBER A,R,C,0

LAC (A

LIO (B /CHARACTER COUNT
JCA TYPE

cut

JOA 9PT

CLI

JCA 9PT /GENERATE TwWO SPACES
LaC C

REPEAT 1IF V7 D+2, JOA OPT
REPEAT @IF VT D+9, JDA PRIOD
CARRIAGE

CARRIAGE
LAW HCH3
DAP MDVTR-1
JMP BG3
LAW BGNU
DAP MDVIR-1
CARRIAGE
CARRIAGE
LAC (8C1
LI0 (8cCCl
JDA TYPE
cul

JCA 9PT

61



331s Teupee cLl

17e55e JCA 9PT
288125 LAC TGTAL
887177 MUuL (1
3328 867477 Olv (ieeean,
Taecee NOP
452129 SZA
683335 JFMP ACHT
3328 442124 [CX TOTAL+
863777 fC8u, RCL 95
863777 RCL 9§
28125 DAC TOTAL
3338 280126 LAC TOTAL#I
172513 JOA DPT
282125 BCHG, LAC 10TaL
17513 JCA DPT
3338 483341 J¥p 8CBS
200126 8cazr, LAC TOTAL+1
sup190 SzZA
6983325 J¥P BLCBL
3349 683332 JMP 8BCBE
EC85, CARR ] AGE

MEMBER BC2,8CC2,MU,1
MEMSER BC3,RCC3,7CH,1
MEMBER 2C3A,BCC3A,7CIA,]
MEMBER RCU,BCCH,T7C2,)
MEMBER 8C5,8CC5,7C3,1
MEMBER B8C6,8CC6,7Cu,1
MEMBER BC/,8CCT,7CS
MEMBER BCR,RCCB,7COH
MEMBER 8C9,8CCQ,7C7T

3506 20713 LAC INTER'RO
450122 SIA 1
3518 403537 JMP BGT2X

MEMBER &£C17,8CC18,7CR
MEMABER 8C11,8CC11,7C9,1

3537 7131 BGT2X,y LZM INTERRC

3548 685463 J¥p RG 12D

3541 Iy i, .

egg121 TC1A=S1CMA

3542 T 7Cc2, -
T cs3, e

35uy 71177 cu, e
777777 7C5, e
7 7C6, o=
1117 CT, e

3558 mrrn 7C8, e
Yrrrre 7€9, ..

2era33 acc1=27.

’

62



889812
(1L ER]
880884
L LY
f8eang
489022
28007
egednt
£800x8
880868
2e8813

8CC2=12.
8CC3=25.
BCCu=28,
8CCs=23.
8CCé=38.
8CCT=18,
8CC8=15.
BCC9=15.
8ccie=32,
acC1i=ug,
8CC3a=11,

SUM1,
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REPEAT 2,



35588

3579

357n

LT

3410

3618

3520

3624
1533
3638

3633

LIAE

Boud

243463n
423635
920221
289121
170882
423435
929238
287128
172513
28155
AM7161
50182
693633
423435
820251
201534
50188
403483
288124
827383
263682
20153
T
178513
78175¢
887177
841554
r8002¢
2687435
281534
Su7285
867177
T500e¢
Ageny
487348
Su7135
$672825
re@eae
M T7521
277522
2717523

823463
483634

283842
287525
P2 Y1)
7207w
213882
T2487n
207135
357135

DSDS1X,

DINITY,

Dsos1,

Jse

DINIT

INFDI

LAC
JDA
Jse

SiGMA
PRID
pINIT

INFD2

LAC
JCA
LAC
ADD
SZA
Jue
Jse

FIMCNTR
CPT

DX

2

1

OSOS1x=1

OINIT

INFD3

LAC
SZA
Jup
LAC
sua
DAC
LAC

JCA
LAW
MuL
crv
NOP
DAC
LAC
MUL
crv
NOP
ADD
ADD
MUL
oIy
NDP
ACD
Dap
DApP

Jsp
Jep

Dap
LAC
DAC
LEM
LacC
EEM
DaAC
DzM
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TEMP

1

-t+b
GRANULE
t6pee
.+2
TErP

cel
19¢2,
{1

Dx

FLIPF
TENP
(1eee.
(8]

My
(5ee.
FLIPF
(1eea.

[£1)

1 (CRTMU+2
1 (CRTMU+S
REPLAY 1,2,CRTMU

DINIT2

ICNY

(XCT 8615

BGIN

1 IONT

FLIP'F
1 FLIVF

DAP DSDSIX /DISPLAY INFD
/SET UP DECIMAL PRINT TD PACK

/CREATE DEGRANULATOR

/CEGRANULATION

/CELTA X



1649

3658

3658

3668

5663

3673

3708

71

376N

LAt ]

371

$47135
857135
Ak7135
357135
Ti18882
KB7135
247135
Wu3662
287526
240123
287527
2u4huTes
244503
423662

2637880

28753e
28476
284503
403700

263714
423635
B20264
217531
£27473
178513
623635
828277
217532
178513
823663
sppBee

ICNT,

DINITZ,

1C0Z,

DsS@s2,

DSOX,

10X FLIPF

Dz™ 1 FLIPF
10X FLIPF

DZM 1 FLIPF
LAW I 2

ADD FLIPF

DAC FLIPF

10X IDNT

LAC (JMP RGN
oac 1D

LAC (JMP 7IGF
DAC MuZ

DAC M32Z

JmP o,

DAP 1DCZ
PUNCH

LAC (JMP EGI3
DAC MLz

DAC M32

JMP .

DAP DSODX

JSP CINITI
TAPINF

LAC 1 (3@ur2
AND {777

JOA DPT

JSP DINITH
TAPINK

LAC T (3ee21
JCA DPY

JSP DINIT2
JMP

START
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713

31249

3128

3128

8738

3738

3738

LIgt )

8832

A833
k3%

LI

LY-11)

877
L3R

24372
63177
8637177
arier?
827533
a3t
883717
403728

28373n
883717
3777
881077
827538
863777
83717
303734

253743
83717
37177
$27N6Th
83717
883777
883783

4858549

T248TH
v2g211

7138
287588
287102
227587
2371112
w7112
$2755¢
[ XTI

287586
287112

BASELINE 3

TR,

TW2,

™3,

XTAG,
Bys

e

BGN,

BGN1,

BGN2,

6HH,

OCTAL

QAP .+7

RCL 95

RCL 95

RAR 6S

ANO (770690
RCL 9S

RCL 95

JrP .

0AP .+7
RCL 95
RCL 95
RAL &S
ANO (772
RCL 95
RCL 95
JMP o

QAP .36
RCL 95
RCL 95
ANO (77
RCL 9§
RCL 95
JMP .

REPLAY 1,2,0,TRACE
IRP Ry g@y19293,0,5,6,7#
REPLAY 1,2,8,LIMITS+Be19,

ENDIRP
REPLAY 1,2,8,LIMITS+Re19,
1y REPLAY 1,2,@,LIMITS+1e19,
2, REPLAY 132,@,LIMITS+2019,
3, REPLAY 1,2,84L1MITS+3e19,
u, REPLAY 142,C4L1MITS+ue19,
Si REPLAY 142,@7LIMITS+5019,
b,y REPLAY 132,@,LIMITS+6019,
7 REPLAY 1,2,2,LIMITS+7e19,
JFP XTAGI
EEM
107 211 /SELECT THE CONSOLE BUTTONS FOR CONTROL
REWINO TAPE /EINPUT TAPE IS ON UNIT §
02M O'LYT
LAC (TEXTLINES+3
0AC XCO
LIO (222020
010 1 xCo
1Cx xcCo
SAS (CHANNELS-2 ZINPUT TITLE BUFFER INITIALIZEO
JMP -3 /T0 IBM TAPE BLANKS.
PUNCH

TAPRED ONSTY, TAPE,2, TEXTLIES+3,28M66,JMP AGNI]
ISET NUMCHN, /INITIALIZE NUMBER OF CHANNELS
LAC {TEXTLINES+3

OAC XxCO

1SET S'HH,3
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5183 2371112 LI10 1 xCO

s1a r4020¢ BHH, cLa
843277 RCL &S
168885 CLFE S
450180 SIA |
slie 182015 STF S
$aT2¢06 SAD (2%
760200 cLA
anpioe S2A
LRRE] 8117 JMP L4241
sugeas SIF S
T80028 LAW 28 /ZERQOS ANO BLANKS SWAPPED IN TETLE
473877 RCR 65
4128 482877 RIL 6S
L6T 137 1SP SHH
s8n184 JMP NHH
331112 D10 1 XCD
M12% 7112 1CX XCD
627552 SAS (CHANNELS-2
94181 JMP 6HH
BGN3, TAPRED DNSTY,TAPE, 1,32008,37777,JMP BGN2
LA ] FARES]] LAC 1 (3geee /GET CHANNEL NUMBER
LNy 881777 RAL 95 /RIGHT JUSTIFY
#21232 ANO (3 /PASK OUT GARBAGE
828112 SUB NUMCHN /CDMPARE WIH PREVIOUS VALUE
Wwriel ACD (2 JELEMINATE -2
4158 sngnee SMaA /HAVE WE FOUND ALL THE CHANNELS YETS
485552 JMP BGNN3 /NO SO KEEP BOING
28755% LAC (NOP
288165 0AC .+18.
BGK, TAPSPC DNSTY,TAPE,l,~hd,JMP BGK]
1160 688154 JMP BGK
BGK 1, TAPREQ DNSTY,TAPE,2,308088,37777,JMP BGN2
/THE ABOVE RESETS THE TAPF
1208 822542 JSP INIY /G0 INETIALIZE THE PROGRAM
REPLAY @,1,CHANNELS
BGNu, REPLAY 1,2,CHANNELS
PUNCH

REPLAY 1, 1,TEXTLINES
REPLAY 1,2,CONTINUE
REPLAY 1,2,NEXTFILE

8258 $6T136 1SP OL'YT
688213 JMP BGNE
887136 0OZM OLYT
RESPONO €,RGN4,BG1,8G2,B8G3,B64,BG5,BG6, 8GT,BG8,BG?
BG1, REPLAY 1,2

NEXTCRT CRTNF
TAPSPC DNSTY,TAPE, 1 4.y JMP BGNI

w330 408325 JMP BGI /SPACE TO NEXT EJO.F.
@113 BG5S, 0ZM CHNSEL /RESET CHANNEL SELECT REGISTER
rag0e LAW 182
257216 DAC 1 (CHANNELS+6 /RESET DISPLAY BUFFER
4338 tdezad LAwW 2¢2 /T0 GIVE ALL FOUR NUMBERS
2572280 OAC 1 (CHANNELS+7 /1E., *CHANNELS 123M7
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N336

o 3hi

N3k

8358

8361

N36N

w378

8376

Na@2

Tde3ee
257222
1004020
257se2
424375
88801
485352
Tadae2
494352
700093
684352
réfgedn
258113

2075680
268385
207216
247135
T

$90113
Anu3T1
B57135
WT135
Mu365
527561
494365
694213
207586
257135

857135

DEF INE

TERMINATE

B8G6,
BG7,
BGH,

BGY,

BG1@,

8G11,
BGY,

RUTEST A,B

LAT

REPEAT 1IF VI A-17., RAR
REPEAT 11F VI A-16., RAR
REPEAT 11F VI A-15., RAR
REPEAT 11f vZI A-14,, RAR
REPEAT 11F VI A-13,, RAR
REPEAT 11F VZ a-12., RAR
REPEAT V1F VI a-11., RAR
REPEAT 11F VI A-1C., RAR
REPEAT 11F VI A-9,, RAR
REPEAT 11F VI A-B., RAL
REPEAT VIF VI A-T., RAL
REPEAT VIF VI A-6., RAL
REPEAY 11F VI aA-5, RAL
REPEAT V1F VI A-u, RAL
REPEAT 1IF VI A-3, RAL
REPEAT 11F vZ a-2, RAL
REPEAT 11F VI A-1, RAL

SPa /1S BUTTON A ON
JMP 8

LAw 3Pe

DAC 1 (CHANNELS +8.

LAW u42¢

OAC 1 (CHANNELS#9.

JMP BG 1Y /RETYRN AND DISPLAY
Law /CHANNEL 1 SELECTED
JMP L6

LAW 2 JCHANNEL 2 SELECTED
JMP 44

Law 3 /CHANNEL 3 SELECTED
JMP 42

LAW & /CHANNEL & SLFCTED
DAC CHANSEL /SAVE CHANNEL ND.
REPLAY 1,2,,CHNMES

LAC (Law 1

DAC .+3

LAC (CHANNELS+6

DAC *FLIPF /SAVE ADDRESS

e /LAW TD CHANNEL NO.
SAD CHNSEL

JMP 42 /YES, SO SAVE IT.
DIM 1 FLIPF

1CX FLIPF

10X BG1E

SAS (LAW S /ARE WE DONE

J¥P BG1E /NDy SO CDNTEINUE
JMP BGNG

LAC (TEXTLINES+3

DAC FLIPH /SAVE FDR

NEXTCRT CRTTI

oM
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1 FLIPF

15

/YES, SO EXIT ACCORDINGLY

ZINITHALIZE CHANNEL NO.
/GET INITIAL

GENERATDR
CUTPUT ADDRESS

/1S THIS THE SELECTED CHANNEL

/NDy SO DESTROY THIS ND. DISPLAY

/UPDATE DUTPUT ADRRESS

/UPDATE CHANNEL GENERATOR

/YESy SO RETURN TO DISPLAY

/GET STARTING

ADDRESS DF 1EXT

INDIRECT ADORESSING

ZINITIALIZE TEXT TO SPACES



L 2Y K}
LIT L)

e

%63

Ju 68

w7

L ER ]

8509

500

8512

518

8527
530

§534

549

N87135
827550
98592
207586
287135

207525
2880686
180001

850001
898821
120004
mrrrn
483777
463777
857135
257135
reeeol
Aubkss
527562
Pun21
287525
268488
87135
$27558
08821
95213

808213
423715
423725
423135
227874
170558

287586
287112
87135
217112
énelee
4945482
87135
an7ii2
8275580
488532
484588
387135
4848534

BG13,

8G 12,

BGlIu,

muz,

r3z,

BGS5NL,

BG 15,

eG3,

GB,

1CX FLIPF JUPODATE TEXT RUFFER PDINTER
SAS (CHANNFLS-2 /ARE WE DONE YFT$
JKp -3
LAC (TEXTLINES+3 /GET STARTING ADDRESS DF TEXTY
CaC FLIPF /SAVE FOR INDIRECT AODKESS
JINITIALIZF PRCKED WORD
LAC (XCT BGIS /INITIALY PACKER
0AC BG1H
CLF 1
REPLAY 0,8 /RESET THE CISPLAY

RFPLAY [,2,TFXTLIRES
REPLAY 1,1,CONTINUE
RESPONC €,RG12,,BGS5Nu

SIF
JrP
187

RCL
RCL
1DR
DAC
CLF
1ox
Sas
JMP
LAC
0AC
10x
SAS
Jrp
Jrp

11 /TYPEWRITER INPUTS
8G13 /NO
/YES

9s /PUT CHARACTER IN AC

9s

1 FLIPF /PUT CHARACTER IN TEXT

1 FLIPF

1

G 1L

{XCT 8G15+3 /HAVE WE DONE 3 CHARACTERS
B8G13 /ND

{XCT BG15 /YFSy, SD RESET PACKFR

BG Iu

FLIPF JUPCATE TFXT POINTER

{CHANNFLS-2 /HAVFE WE FXCEEDED THE BUFFER
BG13 /NO

BGNUL /YFES, SD *HIT®' TCONTINUE®

NEXTCRT 2
ISET D'LYT, 1002

JMP
Jse
Jse
Jsp
Li0
JDA
NEXT
REPL
LAC
0AC
ozv
LAC
Sia
Jrp
10x
10x
SAS
JImP
JIMP
0IM
Jep

69

BGNG

vl

w2 /PACKING INSTRUCTIONS
w3

(77

oPT /TYPE A CARRIAGE RFTURN
CRT CRTTO

AY 1,2

(TEXTLINES+3

xce

FLIPF

1 xCo

«tb

FLIPF

xco
{CHANNELS-2
GR

42

FLIPF

=S



548

84559

8554

4564

85064

N578

a57%

(114}

LY.1-L)

LR

s618

8628

8624

8638

207563
827135
827135
427135
683777
663777
2075406
178851
22747n
178558
28756m
227208
178451
220113
178558
2u213

287112
268636
85837
287112
873291
27N
452299
207565
398576
217566
[TIARA
927408
su7567
257566
281562
esgiee
808633
761980
2712
207813
247135
217135
184576
027808
en7567
257135
788811
7135
287135
217135
198576
927662
BTS67
257135
789012
V87135
47135

MOVTR,

MOVDIR,

MOVBCK o

LAC
sus
suB
sus
RCL
RCL
LAC
Jea
LI0
JOa
LAC
LID
JOA
LID
JOa
Jmp

DAC
15p
JMe
LAC
RCR
LAC
sel
LAC
or1e
LaC
AND
10R
DAC
Lac
SIZA
Jue
CMA
DAC
LAC
DAC
LAC
xcry
AND
10R
DAC
LAW
ACD
DAC
LAC
xCt
AND
1DR
DAC
LAW
ACD
DAC

70

{3eCHANNELS- 3« TEXTLINES-15.

FLIPF

FLIPF

FLIPF

9s

95

(TEXTLINES 3

TYPE /TYPE DUT TITLE

(7

9pT

{CHANNELS+3

(e, /TYPE THE WORD *CHANNELS®
TYPE

CHNSEL

9pT /TYPE THE CHANNEL NUMBER SELECTED
BGNU /GD BACK AND MONITOR OISPLAY

xce

MOVOEL

Bo

xcpe

1s

{aco

1

(sus
MOVOIR

I (TRACF+2
(@]

“Qrrr
(1epged

1 (TRACE+2
N

1

BouL

xcD
(LIMITS+2
FLIPF

1 FLIPF
MOVD IR
(1777
(128202
Y FLIPF
9.
FLIPE
FLIPF

1 FLIPF
MOVDIR
Qe
(128009
1 FLIPF
19,
FLIPE
FLIPF



863)

ho3s

n637
LYT.2Y ]

LT TL}

8453

w7Q7

8766

a778

seee

seew

5¢1¢2

5217
se2@

S5e3a

867112
88u611
Ti2eel
24 e3¢
425237
egeeoe

282113
8s¢e1ee
425626
a2e112
sugsee
805626

202113
R27177
2uu67E

82577

485226
28e121
esei1ee
885226

201562
s5218¢
885€2n
veleee
267135
201252
267137
287137
485813

287137
887251
247137
V67135
saseer

T6u00
762202
8137117
873027

PoUu,

MOVCEL ,

BG2,

BGLA,

BB8,

89998,

BABZ,

BS,

1P XCO
JMP MOVBCK
Law [ 2
DAC MOVDEL
JMP BH

2

LAC CHNSEL
1

SZA

JMP BGOR /TLLEGAL CHANNEL SFELECT

SUBR NUMCHN

SIM

JMP RGOR /NOT THAT NANY CHANMNELS DN THE Tap

NEXTCRT CRTCDN
REPLAY 1,2, CHNMES

LAC CHNSEL
sus (1 JCET NQO. CF RECURDS TO SHIP
DAC .+9. /10 START QF Jop

TAPSPC CNSTY,TAPE,1,2,JMP BGNI

TAPRED DNSTY,TAPE o 1,30A24,37777,JMP BGO9
JSP FIXDAT

REPLAY 1,

REPLAY 1,2, TEXTLINESyNEXTF ILE

REPLAY 1,2,CHANNELS,CONTINUE

REPLAY 1,2,RASELN

REPLAY 1,2,INFD

REPLAY 1,2,TRACE

REPLAY 1,2,DATA

BUTEST 11.,R82 /1S THE THEORETICAL BUTTON ONS$
JMp 8999 /NQ

LAC FLIPFLOP

SIA 1

JMP 8999

REPLAY 1,2,THYTRBL

LAC N

Sia 1

JvP RS JNO LIMITS, SO DON'T DISPLAY
CrvaA

DAC FLIPF

LAC ILIMLIS

DAC SHE

LAC SHH

JMP e /SKI1P QVER AC PICKUP
REPLAY 1,2,LIMITS

LAC SKHF

ACO (19,

OAC SHH

ISP FLIPF /ARE ALL LIMIT PAIRS DISPLAYED
JrP BIAT /NGO SO LOOP BACK FOR REST.
BUTEST 12.,RGu46 /STUP

cLi

LAT

RCR 95

RCR 35S

71



5834

6043

S20%

8218

$218

8229

$22%

5234

S2u8

3250
525%

32561
52460

027232
su@r1d0
[ 3Y.1)

Jugies

208114
190
495235
wWan
495716
280115
227574
87227
2201190
seTITT
20007
450120
227257
4563777
43717
rs1008
248111
854480

85888
1622990
475777
fn2nrt
8120
48524h
282196
405808

$0aTV6
485812
495251
regae

288104
495844

Bb,
er7,
XTAG1,
By

2,

E18,

B999,

eGee,

BG782,
BG781,
BG7B 1K,

BGUT,

ANO (3

SIA

JMP MOVTR

BUTEST 11.,BGu7
DIM THEORY
BLYTEST 1€.,BGkS
BUTEST 3,XTAG
REPLAY 1,?2,TRACE
TRP  8,40,1,2,3,
REPLAY 1,2,L1MIT
ENDIRP

REPLAY 1,2,LIMIT
1,

JERA
' TIM
W TIM
s TIM
REPLAY s TIM
LAC TIMm
SIA

JMP BG6HE
1se 1OC
JMP BGUER
LAC STYLE
LIO (-1
SAD (2
LIO TD2
SAD (1
LIO TOY
SZA I

Lio arrrrt

RCL 95

RCL 95

CMA

0aC TOC

JMP BGTD

REPLAY 142,68, THY
JMP B999B

LAT

SAR 95

ANO (1

SAO PROCEOD

JMP BGTB2

DAC PROCED

JMP B8GTD

BUTEST 6,PG781
JMP BGLO

BUTEST 6,4RGTBIK
JMP BGT2K

REPLAY 1,2

JMP BGTAN

LAW 1

DAC THEORY

Jup B7

1,2,¢
1,2,7
1,20
REPLAY 1,2,8
1,2,0
GAT

72

/THEORY

/CO NOT CALCULATE THEORETICAL RELL
JLIMITS

LySe6,7¢

S+Be19,

S+nelo,

REPLAY 1,2,LIMITS+1s19,
REPLAY 142,LIMITS+2019,
REPLAY 1,2,LIMITS+3e10,
REPLAY 1,2,LEMITS+uhe19,
REPLAY 1,2,LIMITS45s19,
REPLAY 1,2,LIMITS48s19,
REPLAY 1,2,LIMITS+7+19,
BUTEST 9.,BGhd9 TARL
ME

CRT

CRT+6

CRT+12.

CRT+18,

/TIME GATE

/CN OR OFFs

/0N

/LPOATE TIME DELAY CLOCK
/CLOCK NOT YET DONE
/TIME TO GET NEXT FERAME

/MOCERATE SPEED
/SLOW SPEEO

/ERAME BY FRAME

/RESET TIME OELAY CLOCK
TBL

/GET BUTTOCNS
/ELIMINATE ALL BUT PROCEED BUTTON

/CHAR, BUTTON CHANGEDS
/NOy SO CHECK IF FRAME SHOULO HBE SKIPPED
/YES, SO SAVE PRESENT ATATUS

/SET THEORY BUTTON STaTusS TO ON
/TEST REMAINING BUTTONS



5264

5323
5328

5338

5365

5378

S3my

Skae

oy

Su1@

Suin

Skug

5450

Su5H

5468

roeeen

2ug1e3

200115
w1217
ss7177
r62202
887253
405333

reeee.
2u211n
LET AR )
§0u716
200127
2117
sasugl
202118
221227
agsuel
Tieeel
221232
761200
2u@111
322115
LT ARLY
§0u716
LET AL
621254
WuT126
423554
r19221
agen12
285425

§257e7
211515
8271217
dup2ee
425612
8271576
dugnuge
405812
823701
14716
282522
682352
roaee
242125

BGLY,
’

BGGBE2,

BGGE I,
eGGA2,

PGGB3,

BGT¢,

BGT2K,

BG99,

LAW 1

OAC TIME

REPLAY 1,1,FRAME

REPLAY 1,2,My TIMCRT

REPLAY 1,2,@,TIMCRT+6

REPLAY 1,2,@,TIMCRT+12.

REPLAY 1,2,2,TIMCRT+14,

LAC STYLE

MUL (6

DIv (1

NCP

ADD {TIMCRT

JMP L2 /JUMP OVER FAKE AC PICKUP
REPLAY 1,1 /CISPLAY CARET

RESPDNC £ 4RGuU@yrrrrrv99.B6G80,B6681,BG682,RCGH3
LAW 1

DAC TIMGAT /TURN ON TIME GATE
DIv STYLE /SELECT FRAME MDDE
JMP BGHE

LAC TUl /SLDW

LLoe 4

JMP .46

LAC TD2 /MOOERATE

LIO (2

JMP .43

LAW 1 1 /FAST

L1o (3

CMA

DAC TDC /SET UP TIME CLOCK
DIN STYLE /SELECT PRDPER MOCE
02r TIMGAT /TURN OFF TIME GATE
JMP BGHR

D?M FLIPFLDP /INSURE NEW THEDRETICAL BRELL
JSP CALCUL /CALCULATE HYSTOGRAM ANO RELL
[O0X FP'MCNIR

Jsp DSOS /CISPLAY INFO

LAw I 1

ACO NUMCHN

0AC .+9.

TAPSPC DNSTY,TAPE,.V,3,J¥P BGNI

TAPRED DNSTY,TAPE,1,32200,37777,JMP BG99

JSP FIXDAT

LAC 1 (39¢e2

SUR (&

SPA

JMP BGTEK

SUB {(Serd.

SMA

J¥P BGTOK /THIS FRAME 'HAS TOD MANY POINTS
JsP DS252 JEMPTY FRAME SO SKIP AND DISPLAY TAPE
LAW BGu@

OAP RE TURN

JMP CTRACE

LAW 1

DAC EDFIND /MARK END QF FILE CONDITIDN

73
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462 BsT131 BGub, 0IZM TINTERRQ /2ERQ INTERRQ BUFFER
AGIER, REPLAY 1,1,INFO
REPLAY 1,2,THISFILE
REPLAY 142,00CUMENT
REPLAY 1,2,CHANNELS

PUNCH
RESPONO P4BG120¢BGTUABClyoovrerrsoerBGT3,8GTI,8572,8071
5552 weN2 HGNN 3, ACO NUPCHN /LOOKING FOR NO. OF CHANNELS
240112 0AC NUMCHN /SAVE THIS INTERUM VALUE
9558 U127 JFP BGN3 /ANC HEEP GCING
AGTU, BUTEST 12., BGT6 /1S STOP BUTION ONS
NEXTCRT CRTNE
$563 200185 LAC EQFIND
/NOy SO IT EZSOLF, INDICATOR Ohs
5568 450100 SIAa 1
406305 JéP BGI /NO, SO COCNTINUE WITH THIS FILE.
eues 0ZM EOFIND /YES, SO TURN OFF
LLLT4T JMP BGAL /ANQ TAKE NEXT EILLE
EG76, REPLAY 1,4SORRY
5576 625555 JMP BGTH
AGT3, RUTEST 12.,B677 /15 STOP BUTTON ONS
NEXTCRT CRTTF
5603 404154 JMP RGK /START THIS FILE OVER AGAIN
BG17, REPLAY 1,2,SORRY
PUNCH 4
5628 405577 JMP BGT3
BGOR, REPLAY 1,2,CHNMES
5638 606213 JMP RGNY
ABCY , NEXTCRT CRTCON

BUTEST 12.,ABC5
REPLAY 1,2,P,SORRY
REPLAY 1,2,8,THISEILE
REPLAY 1,2,0,D0CUMENT
REPLAY 1,2,0,0ATAX

5673 282105 LAC EOFINC
S&7s §5¢10¢ S2A 1
604716 JFP BGUZ
w0105 0IM EUFIND
spoueue JMP BGN)
ABCS, REPLAY 1,2,SO0KRRY
1706 405635 JMP ABCH
s7e1 265724 F1IX0AT, QAP .+13.
5719 211538 LAC I w3
ser227 ACO {2
71000 Cra
287135 CAC ELIPF
LRALY 211532 LAC 1 w7
4753717 SAR 8S
251532 0AC 1 w7
A4 1532 ICx w?
8729 A8T135 ISP ELIPF
805714 Jrp -5
287353 LAC (3eape
281532 DAC w7
8724 segeen L

74



ZLIMIT BUTTON PRDCESS CONTROL

DEF INE SETNAME

LAC *FIRSTX /8 MEANS NCT WDRKING ON A NEW SET.
SZA 1
JMP L th /LEAVE SET DEFN ALDNE
IDX N /SET UP FDR NEW LIMITS SET.
DIM FIRSTX
DIM *SETDEF /DEFN COMPLETE INDICATOR
TERMINATE
DEF INE PDT
LAC NCP ZLIMIT SEY DEFINITICN IS COMPLETE
IDR SETDEF /wWHEN SETDEF EQUALS 34 RASE 8
DAC SETDEF
TERMINATE
DEF INE SBLMNDW
JSP FM
TERMINATE
5729 26573n FM, DAP .47
782200 LAT
017660 AND (237
730 265732 DAP .+2
473377 RCR BS
Te08e0 LAW .-.
027321 AND {37
8734 49573% Jre
BGLE, REPLAY 1,2,2,CATA
SELMNDW
5Ta% 257188 DAC °PRES /SET PRESENT STATUS
JITART] DZM NCP
ILEALE DZM *STATUS
100001 LAW 1
2758 287182 DAC 'FIRSTX
INT158 Dim SETDFF
REPLAY 1,2,@,THYTEL
5768 281562 LAC N
850100 SZa ]
40600k JMP G
lsieer CMA
$76K% 287135 DAC FLIPF
207681 LAC {NAME
287137 DAC SHKE
207137 3Hb, LAC SHH
5778 485773 JHP 43
REPLAY 1,2,NAME
57171 207137 LAC SHH
141 7221 ACD (7
287137 DAC S5HH

%S



6202

6921

6024

6037
6048

4859

4268

(111

6873
627N

6122

6111

611y

6158

867135
485787

287148
452999
SB6OMT
327141
686424

209116
413021

120127
dBoQ0R
28125
200122
€27u73
827683
459282
696873

281562
450102
406804
ve19e9
241552

4086185

841552
486114
406804
Tee23
821553
406102

287123
8276821
$W7T177
sé7221

G,

G2,

OEF INE

TERMINATE

G3,

Ay

Gb,

G,

G311,

G385G,

Gug,

G6,

G3L,

ISP FLIPF

JPP 3HM

REPLAY 1,2,CHANNEL
REPLAY 1,2,0,LSONC
SBLMNOW

DAC PRES

sP1 Y

JMP G}

SAS ST2TUS

JrpP Gl

TESTA 8
RCR 1S
SiPI

JMP B

PUNCH

LAC NCP

RCR 1S

TRP Ay yGhyeGT,GB,G694
TESTA A

ENDIRP

TESTA G&

GT, TESTA G7
(.1 TESTA G8
G9 TESTA G9

ose

JEP L +2 /IGNORE THE LIGHT PEN
DRS /8Y RESUMING AFTER A HIT
LAC XYNDW

AND Y777

SUB tie3

SPA

JrP G385G

REPLAY 1,2,8,NAMCRT

LAC N

SZa

JMP G1 /SKIP TF NO LIMITS
CMa

DAC SAVEXX

SETUP SAVEYY, (LIMITS

JrP L3 /SK1P OVER DUMMY AC LOAD
REPLAY 1,2,LI1MITS

1SP SAVEXX

Jep 42

JrP GI

LAW 19,

ADD SAVEYY

JMP Gu@

REPLAY 1, 1,NAME

RESPOND @+4C3VovrrorotraovrnordesG3L,y, GUL
LAC RESPP /A NAME

SUR INAME

MUL (1

DIV V7

76



s164 receee NOP

nerI?? GSL ACD (1
2u7143 DAC 'SETOCELETE
NAMECARET SETOCELETE
8206 LLIY LY Jre G311
s2ev 207123 [ LAC RESPP
8219 427252 SUB 1LIMITS
SN7177 MuL 11
867251 olv t19.
Jeeeee NOP
8218 828181 JMP GSL
G?, porT
TRACKS
6226 sseeen SIZIE )
806055 JMP Gh
Gul, REPLAY 1,2
8231 v22een TYI
180221 CIUEL
ree200 CcLA
6234 s73e1? RCR 68
327533 SAD 1778227
406257 JFMP GLS
so3ert RCL 68
62ud 217187 LAC | CGXG3
337157 010 1 GXG3
681277 RAL 65
#57157 10R 1 GXG3
8248 257157 DAC 1 GXG3
LYYALY] 1SP *GXGY
626055 JFP Gy
Lu7157 10X GXG3
1SET GXG1,3
8252 467145 1SP G'XG2
896055 JEP G4
825% 1086272 LAW ENCOFT
221215 LIo 15
reust JCA TYPE
T60001 Gus5, GIEE
8260 28714y LAC GXGI
LR RAS sus (1
247144 DAC GXG1
2867144 1SP GXxG1
8268 8062606 JMP L2
t26pRy Jre Gl
217157 LAC 1 CXG3 /WE ARE NOw PUSHING SECONC HALF OF NAME
861277 RAL 6S /CVER WHEN LESS THAN THREF LFTTERS ARE
8279 257157 DAC 1 GXG3 /LSED.
826243 JMP L8
222344 ENDOFT, TEXT /STO
[
8273 a77700 /

/i)



&§339

6308

LEET]

6358

43548

$369

4368

6378

6378

(111}

[LR]]

ans

227146
180812
§n2009
A974613
287252
287107
281562
777
7251
38777
18880
7187
287187
280122
927473
885001
27158
27135
217187
82761%
87158
29T VM7
87147
208122
Jounoe
473777
861891
7152
217167
027614
87150
257147
227 146
207135
52009
287151
52008
287152
287151
227152
287153
2271k6
281562
491562
27515
as2e0e
a7 77
7167
208122

G8,
G8rT,

653,

ISET
PCT
REPL

"OWNDRUP, ]

AY 1, 1,TRACF

RESPDNC E+G31ovnvnnrronnrvnnpnsrG53

LID
LAW
SPI
ADD
ADD
0AC
LaC
sus
MUL
DIV
NDP
ACD
DAC
LaC
AND
SAL
OAC
OAC
LAC
AND
IDR
DAC
10x
LAC
cLl
RCR
RAL
DAC
LAC
AND
10R
DAC
LID
LAC
SPI
DAC
sel
DAC
LaC
sus
0AC
Lio
LAC
ACD
ADOD
spl
ADD
DAC
LAC

78

DWNDRUP
12.

(-9,

{LIMITS /-9 IF UPPER IS DN, ELSE LOWER
G*'XG1T

N

(8]

t19.

()]

GXGIT
GXGIT
XYNDW
(77

15

6xG6* 2T
FLIPF

1 GXGIT
1776208
GXG2T

1 GxG1Y
GXCIT
XYNDW

9s

1S
GXG2T

1 GXG1T
(776028
Gx62Y

I GXGIT
DWNDRUP
FLIPF

'u33H

1

‘433
433H
833
'OELLIM
OWNORUP
N

N
{YXyxe-2
1

18

GXG1T
XYNOW



6416

su28

6422

6428

Suud

&84S

6463

6518

65249

6521

6523

6524

8523

4530

227473
s65€ee1
257147
éaso6e

L7146
4056276

207141
es71ue
287154

207142
£27154
247155

207154

160400

ua122
606026

686514

3u@ @2
606523

LIT-ART]
406020

201562
ss5¢e7
821562
WTH1E
2570164
LLXANAS
287145

G9,

G1a,

DAC GXG2'M

G702,

CEFINE

TERMINATE
G778,
G671,
[
G13,
GTh,
G12,
G12M,
G613,
Glu,
G99,

Gl18,

AND (TTT
SAL 1S

DAC [ GXGIT
JMP G311

0ZM OWNORUP
JMP GHT

LAC STATUS
XDR PRES
OAC GXG1'™
PUNCH

LAC PRES
AND GXGIM

/GET STATUS CHANGE
/2=20FF"

SETUP STATUS,PRES

LAC GXGIM

TRP A,y GT@,GT1,G672,G73,G7u¢

TESTA A
ENDIRP
TESTA G788
6T,

G2,

G73,

GTu

TESTB A,B
LAC GXG2M
SZA

JMP A

JMP B

TESTB G12,G14
TESTB 613,015
TESTB 619,614
TESTR GiT,G14
TESTB G2€¢,G21

SET REDEFN, I
DZIM XYNOW
JrP G3

SET NCP,2
JMP G12M

DZM RECEFN
JMP G99

DZM NCP
JMP G2

LAC N

SAL 3S

SUB N

ACO (NAME-T
DAC GXG1
ARD ()

0AC GXG2

(i

TESTA GT1
TESTA G72
TESTA G73
TESTA GTu4
HLT /ERRDR HALT

/ON,OFF RECEFINE

/ OELETE
/ NAME

/ UPPER
/ LOWER

/CELETE DFF TO ON

/REDEFINE ON TOD OFF

/NAME DN TD DFF



6538 §Q7177
247157
217145
827614
548 R57617
257145
217157
27610
§5uu0 857620
257157
287184
826552

§556 $26523

eees523
206523

§567 &06e26

6608 §0602¢6

6627 281562
6638 §65007
821562
Tee0@)
827627
6638 287157

6641) 357157
287157
27117
b6u% 247157
357157
06226

G6uT 207156
6654 s5¢12e
806¢57
127630
806756
6654 207153
su2ee
06756

G16=G99
G21=G99

G17,

G22,

Gll,

Gy
[

ACD (1)

DAC GXG3
LAC 1 GXG2
AND (=1777

TOR | (RPY+108@0

DAC 1 GXG2
LAC I GXG3}
AND (-1777

IOR 1 (RPX+12209

0AC ( GXG3

LAC GXG1

JP e

REPLAY 1,2,NAME
JMP G99

SET NCP, ¥
SETNAME
JMP 63

SET NCP,2E
SETNANE
JMP G3

SET NCP,yL4
RETRACK
SETNAME

LAC N

SAL 35

SUB N

CLE: 1

ALD (NAMES3-74)
DAC *'GXG3
ISEY GXG2,2
1SET GXG1,3
0ZM 1 GXG4
LAC GXG3
sums (1

0AC GXG3
D2M 1 GXG3
JMP G3

LAC SETOEF
SZA 1
JEP L6
SAS (3n
JMP 691

LAC *DELLIM
SPa

JMP (91

SELMNDW

80

J/UPPER ON TC OFF
/LOWER ON TO CFF

JUPPER OFF TO ON

/LCWER OFF TO ON

/NAME OFF TO ON

ZLIMITS ON TO OFF
/N0 CHANGE MADE

/NDT & COMPLETE DFFINITION

JUPPER AND LOWER LIMITS REVERSED

JGET SUBLIMIT AUTTON STATUS



6668 8108 S2a

486776 JVP G92 /THE SUBLIMIT AUTTONS ARE NDT ALL DFF
In7153 QZIM DELLIV
587156 0IM SETQEF
6668 8@ 122 DZIM XYNOW
reeee Law 1
287142 QAC FIRSTX
REPLAY 1,%,%,NAME
oesger KKU1=7
REPEAT 7, REPLAY 1,2,¢/NAME+KKUI KKUT=KKUT+7
REPLAY 1,2,8,PTOASL
8758 488716 JMP BGUY
G911, REPLAY 1,&,LSDNC
BGCO1M, SBLMNOW
476% 82808 SPI
0600 JrP G
REPLAY 1,¢
6778 686764 JMP BGOIM
G92, REPLAY 1,2,PTOASL
Tedn 8860657 JUP Gou
Tees 288122 G1S, LAC XYNCW
B27%73 ANO (777
827683 suB {1e3
T8 440208 SPA
486523 JMP G99 /DELETE NULL
287183 GUTK, LAC SETOOELETE
s27117 sus {1
7818 267168 DAC *wHAREN
1887 RAL 35S
R271680 SUR WHARERN
837621 ADD {NAME
Tez@ 287157 DAC GxG3
587637 SAD (NAME+T7e7
487877 JMP GUTM
867221 ADD {7
Te2u 287165 DAC GXxG2
ISET GXG1,7
ezt 217185 LAC 1 CXxG2
Te3s 257157 QOAC 1 GXxG3
Me71865 10X 6XG2
k47157 10X GxG3
LIXALLY ISP GXG1
1034 sBTR27 JdMp -5
81572 LAW YXYXL 7777
87183 ADD SETODEL
AB7183 ADO SETODEL
Tewd 267083 QAP L¢3
827227 suB (2
2670%n QAP .2
LAC .~-.t

81



Tkl
Teun

Tese

T840

T86M4

7871

T€7N

et
7108

T8

280008
2u@888
A 7843
e T2kl
187843
1870uN
207183
w©Q277
461017

AB7252
267157
887543
aarerr
7251
267145

LERALE]
Me7157
A6T Tk
407067
k7143
407212

281562
27177
241562

406523

GuT,

GUTM,

DAC .-.
10X .-2

10X =2

XCT .~k

XCT -k

LAC SETDDEL

sus {1}

RAL &S

REPEAT 3, ACD WHAREN
ADD (LIMITS

DAC GXG3

SAD {LIMITS+I9.e7
JMP GMTM

ADD (19.

DAC GXxG2

1SET GXG1,19.

SETUP I GXG3,1 GXG2
ICX 6XG2

10X GXG3

ISP GXG)

JMP GM7

ICXx SETDDEL

JMP GuTX

LAC N

sus (1

DAC N

REPLAY 1,2,8,NAMCRT
JMP G99

EQUALS TAPSPC,NULL
EQUALS TAPRED,NULL
EQUALS REWIND,NULL
EQUALS RESPDND.NULL
EQUALS BUTEST,NULL
EQUALS SBLMNDW,NULL
EQUALS SETNAME,NULL
EQUALS PDT,NULL
EQUALS TESTB,NULL

ENDDFMDDULE

START

82



12¢08

1eea8

1eedn

19299

(8eis

1984

18¢28

18222

18928

18226

10938

18€33
12e38

10048

192x6

2V4001
Aluu
82uu1(2
Buuni3
2540101

241533
50200
6009213
LD I
50129
680015
AT RN
bup2ee
LFITARTY
éup200
6002
LALL N
240605

204415
280246
L2un1d
2u09ue

204415
B2u417
2ue607
40LuL29
289619

220607
2000607
LTI AT

Ty
229612
200612
K2u416

T

RASELINE 4

geees

/JMP RESET TO RESET TABLE VALUES SINCE HAVE

JENCOUNTERED ONE THAT

IS TGO LARGF

EQUALS REPLAY,NULL

DEF {NE REPLAY &a,R

JSP
TERMINATE

RESET, LAC
ACD
ANG
{CR
DAC

LAC
SRA
JMR
ATD
524
JMR
xCT
Spa
SUB
SRa
[
ACC
DaC

LaC
Dac
sua
DaC

Lac
SUB
DAC
ACD
CAC

HL, LIO
LaC
ALD
OPR
ADR2, e
Lic
LAC
sus
DRR
ADR 1, e
.

83

I (RP{CA

I (GRANULE
1 (GRANULE
(ads
(h75072

1 (GRANULE

1 COUNTER

+

[

{GRANULE

(1
LAA

t7Loc
ADRI
(2
ACR2

{zLeoc
{h
TP
16
TR2

TR1
TP
12
DACE

Tr2
TR2
{2
oace

JINCREASE SH{FT (NSTRUCI{ON BY

/%X VALUE

/SHUFT INSTRUCTION

/ABSOLUTE VALUE + |

/TG MCVE EVERYTHING IN THE
/TALLY TAPRLE DOWN

ONE



1804t
168548

188548

18004

1e86n

10078

18872

10978

1318

18128

14122

200007
N28617
828423
ng2e0e
0872
488823
2886817
288618
Sdhn17
280612
§2442%

24d080
ShBidng
(L2117}
4808933

[I1RRLY

§1h425

284356
234426
ve02¢0
883717

THy

RZERC,

RRZERC,

LAC
sus
SUB
SPA
NP
ADD
DAC
LAC
ACD
DAC
SUB
SHA
JHP
LAW
ADD
DAC
1ex
10X
Jmp

LAC
SAL
ADD
DAC
sus
SMA
Jmp
DZM
10x
SAS
JMP
LAC
SAL
CHA
ADD
DAC
LAC
DAC
DZM
10X
SAS
JMP

Jwp

/ISP Sumr, MU
/SUM INCLUDES

Sum

DAC
LID
CLA
RCL

84

1P
[
({TABLE

TH

{ TABLE
TP1

TP2

1)

P2
{MAXTMUM

TH
12
ADR2
ADR2
ADR1
ADR1
ML

LA

{ZLDC+915.

RESET

177 /CLEAR UNUSED PART DF TALLY TARLE
TT

{ZLDC+915.

RZERD

LARS

1s

{2L0C

117

(TABLE

Tt AX

{ Tax

TAX

TTi

RRZERD /HAVE CLEAREP UNUSED PART OF TALLY TAKRLE

1 (Looel /RETURN

+ X IN 'SuwpPOS® ¢, My - X {S 'SUMNEG'’,
BOX HIT *, CUMSUM = SUMPDS+SUMNEG

"XFINT JEXTENDED PRDGRAM CDUNTER
1 {XYNDW /XY CDDRDINATE DF PDINT SFEN

9s




19129

18138

1813

12130
18148

19148

18151

10152

18154

18168

18164

18178

18178

18208

18203
16208

16219

451021
240885
reeee)
242611
o612
Bugsiu
Bug61s
JuBs13
Iuds1s
ues17

208511
MLU27
5Tuu30
7600800
LARTE]]
420685
suQueg
408152
Wwes

8088137

214433
Bulkly
Buu27
160000
é502088
08183
LI 2T 1Y
45010¢
408165
Flani
su@2ee
424414
465001
824415
20808
4oLu1S
2un357
214434
428611
WBLU1Y
181802
465001
LALL1S
248685
244360

20¢606
w20¢6e5
uduee
§00212
NeBseBs
2ue685
FATEY.1

REEPT,

FIGURE,

RAL
DAC
LAW
DAC
DZM
DM
DZm
DM
DIM
oM

LAC
MUL
Dlv
NOP
ADD
sus
SMA
JMP
1Dx

15

1T

1

ONE
SUMNE G
SUMPOS
CUMSUM
SUMNEG+1
SUMPOS+ 1
CumMsum+ |

ONE
(1e0@.
I (Dx

1 (SAVEX
T

FI1GURE
ONE

REPLAY 1,2

Jmp

LAC
MuL
[ARY
NOP
SPA
Jrp
ACD
SZA
Jvp
xCT
SPA
sus
SAL
ACD
DAC
ACD
0aC
LAC
sus
ADD
cra
SaL
ACD
DAC
DAC

LAC
suB
Srka
Jmp
ACD
0AC
DAC

85

REFPT

1 (MU
(8]
t1eee.

1

ot

«l

1

«t3

1 (GRANULE

01

15
tzLoc
TT

(2
YREG2W
I (TEMP
ONE

1

15
{2Loc
TrT
TREGIW

T
TrT

REGI
T

1T
'REGIW

/JUST X COORDINATE

JINITIALIZE YO ZERO
/INITIALIZE TO ZERO
/INIVIALIZE YO ZERO

/COORDINATE OF THE STEP
/SINCE IN MODULE 8

/VEST IF IN THIS STEP
/YES-GO FIND STEP FOR Mu

/NO-GO ON TO NEXT STEP
/KEEP OISPLAY GOING

/MU TIMES 1@ea.
/SET UP FOR DIVISION

/ADDRESS OF TALLY WITH My

/STEP NO. POINT IS IN

/SINCE DOUBLE PRECISION

/ADDRESS OF TALLY WITH POINT

/ADORESS OF TALLY WITH MU
/ADDREES OF TALLY WITH POINT

/0O NEGATIVE SIDE FIRSY



12213
1821

1217
1e22e

18224

12238

12238

16237
19248

1024%

19250

18254

18248

1262
102 6%

18267
1e27e

12273
1827%

204360
2244135

e1es12
200606
520685
680232
2080412
240614
248616
200613
268615
260617
s00307
286360
LT
2uk3se
$20606
800212

228 362
620801
Luy3ee
2043880
a77e01
250621
6717177
667377
2up82e
204438
224435

e18s12
200606
W2eses
A0A 808
TR T
244381

200620
240614
2080621
240615

208357
224437

812618
204 357
LALL1S
264357
24361

REG1,

REG2,

REPLAY 1,2

LaC
Lio
DPR

JKEEP DISPLAY GOING
RE'GIw

{SUMNEG+ 1 e40¢!

DACD /CDUBLE PRECISIDON ADD

SUMNEG+12279

LAC
SAS
s
LAC
DAC
DAC
LAC
DAC
DAC
e
LAC
ACD
DAC
SAS
Jrp

LD
RIL
10x
LAC
SCR
DAC
sCL
SCL
DAC
LAC
LiD
DPR

Tt

Trr

«+d,
SUMNEG
sumeDs
CuMSUM
SUMNE G+
SUMPDS+1
Cursur+1
FINI
REGIW

Tr /TEST If HAVE GDTTEN TO
RFG1 /NO~-CCONTINUE

15 /WANT DNLY HALF

HALF
(HALF+1@@2)

{ SUMNEG+ 12220
DarD

SUMNEG+12722

LAC
sus
ACD
ACD
DAC

LaC
DAC
LAC
DaC

REPLAY 1,2

LAC
LID
DPR

1T
117
1T

(2
*NTAT

HALF
SUMPDS
HALF+1
SUMPDS+]

/KEEP DISPLAY CDING
REG2W

(SUMPOS+ 19020

DACD

suMppsS+Ipeee

LAC
ADD
DaAC
suB

86

REG2W
(2
REG2W
uTuT

M1




16300 du0200 SPa

588264 JMP REG2
10382 204437 LAC (SUMPDS+)1Z289
224435 LIO (SUMNEG+1€£22¢
DPR DADD
19308 218818 CuMSUM+I2ERR
19387 814358 FINI, JMP 1 XFINI

JEXPDNENTIAL, SQR. RT., AND TABTEST SLBRS

/SUBRDUTINE TD CALCULATE (E TD THE (~X) PDWER * 1/{S1GMa ' SQ., RT. (2 * P1) 1
/X 1S 1222.X AND SIGMA 1S SIGMA * 1a2¢.

ZENTRY 1S JAD EXP WI1TH X 1IN THE AC

JRETURNS WITH ANSW. 1822 IN AC

19219 mITT EXP =
244382 DAC *EXPXX
214448 LAC 1 (SIGMa
288383 DaC *SIGTEM
18314 1Heg12 Law 12,
Bhbny) MUL (39894, /1/SQ.RT. 2 PI Xx)1¢@a,ee2
564363 DIV SI1GTEM™
284842 LAC (79788. /TREAT SIGMA = 9 AS SIGHA = ,¢225
19328 284383 DAC SIGTEM /RESULT 1S x19a8.
REPLAY 1,2 /KEEP DISPLAY GDING
18322 214443 LAC 1 (EXP
A3h433 SuUB 1 (MU
18324 254443 DaC 1 (EXP
65kl MUL 1 (EXP
SThuug DIV 1 (S1GrA
204404 LAC (1geged, JERRDR IN DIVISIDKN
12330 254443 DAC 1 (EXxP
Bl 1y MUL (1.
SThhke D1V 1 (SIGMA
204 hkk LAC (1g@n2a. /ERRDR IN DIVISIDN
1833 475881 SarR 1S
A2 445 SuB (12. J1F X 12, THEN ANSWER IS 2ERD
du@508 SHA-S2A
800822 JMP EXPW JRESULT =@
18380 214443 LAC ( (EXP
Subu27 MUL (1e3a.
57uuug DIV I (S1GMA
204h4h LAC (ipe8re.
18340 e75881 SAR 1S ZRESULT IS TIMES 1200.
254483 DAC 1 (EXP /X
[ ITRTY) MUL (2587.
BokuuT DIV (1200@¢.
18350 yo0888 NDP
AP 827 ACD (120@,

87



12352
123548

18368

19363

18370

18371

18se8

1aueon

1gut@

18412

12818

19624

2843064
21huk3
5S5uku3
BakL27
T482280
Bhuuse
Sbhkulk
rooeee
APL36N
2uk 364

21huM3
BShlu3
ToLN27
res2ee
55kl
Bo8u27
160202
BlkiS1
LTI
T802208
A2u3ok
Bhuloh
366627
160200
Sul3oh
BOLN27
Te0200
EITEIY
568427
T48200
2hb38u

208447
Bhlh27
56436k
Te@22@
Sku3s3
Sohhb?
T6e2080
814362
80200
422821

DAC *EXPTEM
LAC 1 (EXP
MUL T (EXP
Dlv tigee.
CLA

MUL (2927.
Dlv t1eeeve.
NOP

ACD EXPTEM
DAC EXPTEM
REPLAY 1,2 /KEEP DISPLAY GOING
LAC 1 (EXP

MUL | (EXP

olv (1eee.

CLA

MUL 1 (EXP

Dlv (leee.

CLA

MUL (383.

DIv (1egeee.

cLa

ACD EXPTEM

MUL EXPTEM

DIv (12ee.

cLa

MUL EXPTEV

Qv (1eee.

CLA

MUL EXPTEM

Clv (1ee@@.

cLA

DAC EXPTEM

LAC (l1eeee.
MUL (lgee.
CIV EXPTEM
cLa
MUL SIGTEW
Clv (1egev.
CLA
EXPX, JFP T EXPXX
EXPW, cLa
JMP EXPX

/E RAISED TQO THE MINUS X POWER COMPUTED WITH

/APPROXIMATION FORMULA EROM *APPROXIMATIONS FOR

/DIGITAL COMPUTERS® BY HASTINGS

JTHE FORMULA IS '« 1/ 14+A011" X+A(2)' X' XeA(31* X* X' X3 TO THE
/WHERE A(1) = .25€7,213%, Al21 = ,@292,732%, A(3) = ,2038,278
/WITH AN ERROR DF + DR - .ER22 AND USUALLY BETTER

88
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12424

1euis

123y

10442

12uuy

10450

10453
12458

12456

10400

1286%

1eu78

12872

TeuTH

1esee

T
244385
Tipezu
285226
222624
875¢€e1
254840
160200
220824
67003
57Tuuue
T8R2¢€0
477001
su2eae
4OUuIY
AIuuue
a7s5ee
W3uuue
és5e1ee
400455
A ITTT
254 uug

8465226
800433
614365

24366
Teee22
262461
2028622
04452
dupiee
seenst
WhEuol
4023461

788267
262472

224267
80uL52
dueiee
6ResSA2
reeey
42Au72
242872

/*JCA SQRT!

SCRY

CONT,

PC,

/'JISP TARTEST?

TABTEST

TESTNEG,

1EST,

TESTPCS,

DAC
LAw
DAC
LAC
SAK
QAC
CLA
Lo
SCL
DIV
NCP
SCR
Sel
ACD
ACO
SAR
sue
Sia
JMp
ACO
CAC

10 GET SOUART ROOT

*PCX

1 26,

MAC

SLRT 71777
VS

1 (SIGMA

SURT 7777
2S
I (S1GMa

1S

1
I (S1oma
15
( (STCMa

pC
I (Slema
I (SIGMA

PEPLAY 1,¢

Isp
Jvp
Jvp

LAW
vap

ACD
SZA
JrP
ICx
Jre

REP

MAC
CeNY
1 PCx

VAPLE 7777

ot

(e
TESTI
TESTNEG
TESTNEG

LAY 1,2

JCETS VARTANCE
JEXTENDED PROGRAM COUNTER

/CIVICE BY TwO
/1ST ARBITRARY APPROXIMATION

/70 CORRECT SIGN ANC MuL. RY

JTEST IF NEED TO ROUND
/YES INCREMENT ANSWER BY |
/APPROX. SQ. PT. RY
JUIY/ALINTY + ALH)IL/2

2

JTEST 1F PREVIOUS APFRUX [S SAMF

/YES - DONE

/NC-FINO PETTER APPROY,
/NEw ALN)

/KEEP DISPLAY GOING

/LEAVE

CAC 'DONE X

L2C TaBLE T777

/70 #INC 1ST INCEXED VALUE

J¥EEP CISPLAY GOING

LAWw ZLCC TT77+%14.

OAP

ACD
Sia
Jrp
LAW
ACO
0aC

89

.t

ts

core
11
TESIPCS
TLSTPOS

LAC ZLOC TT77+914.

/TaBLE, DO THE SAME AS AROV

TG FINC THE NUMBER OF STEPS ANC MAXIMUN Y VALUE

/START (L,

AT

JEXTEMNDED PROGRAM COUMIER

OTHTR #nD



10502

10503
1850%

18510

185

18528

10528

18538

18540

19536
18568

105482

18548

19553

18554

400872

280461
925453
24454
é77001
652000
824k 14
dup2e0
161600
254438

200872
R2a453
N24h 5K
677001
§s0208
161000
M3M434
40200
§00527
S1hu3y
254434
21%k34
B24453
565001
LLLTARY
761008
25hKk55

202445
254424
282480
258456

210434
824453
65221
T61208
S0uh5h
280552

21024
820552
40800
agesee
riege
RIhu56
258456

cbrPl,

COMPARE,

TTEST,

ADDRESS

JMP TESTPDS

REPLAY

AND
suB
SCR
SPl
suB
SPA
CMa
DAC

LAC
AND
suB
SCR
SPA
cra
suB
SPa
Jep
ADD
DAC
LAC
AND
SAL
ADD
CMA
DAC

1,2

rrrmr

{z
15
1

{1

TE
7

Loc 7777

(TEMP

STPDS
T

tane 11t

1S

1

ot
1
1
1
(r
15
(8]

1

REPLAY

LAC
DAC
LAC
DaC

LAC
AND
SaL
Cra
ACD
DaP

{TEMP

3
(TEMP
{TEMP
{TEMP
A

(CDUNTER

142

ZLoC 1717

1

(MAXTMUM

ZL0C 77T

1

1

{MAXTMUMe

(TEMP

(T

1s

tzLoc 17177

ADDRE SS

REPLAY 1,2

Lac

SMaA
JMp
Law
ACD
DAC

90

(MAXIMUM

etl

1
1
1

1
(MAX TMUMS |
{MAXTMUMS ]

/KEEP DISPLAY GDING

LAC TESTNEG

/SINCE HAVE DDUBLE PRECISION

/ABSDLUTE VALUE

/SINCE HAVE DOUBLE PRECIS(ON

/NUMBER OF STEPS
/KEEP DISPLAY GOUING

/LDW ORDER PART
/1ST ESTIMATE TD MAX. VALUE
/HIGH ORDER PART
/BDYH DDUBLE PREC(SION

/SINCE DOUBLE PRECISION

/KEEP DISPLAY GDING

sue .. /DIFFERENCE DF LDW CRCER PARIS
/TEST (F NEEQ T0O BORROW

/NDy JUMP AHEAD

/YES DD SO



18568 0552 1Cx ADORESS

214456 LAC 1 (MAXIKUM+1
T2007w LEM
430552 SUB 1 ACOPESS /OTFFERENCE OF HIGH OROER PARTS
18564 T28074 EEM
sup2ee SPA /TEST WHICH IS LARGER
600573 JMP CHANGE /PUT Y INTO MAX. SINCE 1S LARGER
18567 @552 BACK, [OX ACORESS /MAX. LARGER, LEAVE AS IS
18579 RT4L55 1SP 1 (COUNTER /TEST IF HAVE OONE EACH REGISTER
402550 JMP TTEST /NO-CONTINUE TESTING
18572 d1u 366 OONE, JMP 1 CONEX /YES=LEAVE
18573 720074 CHANGE, LEM
1857 218552 LAC ) ADDRESS /HIGH ORDER PART 0OF MEW Y MAX
T2u874 EEM
256456 DAC 1 (MAXIMUM+]
rieeen Law 1 1
106028 498552 ADD AOQORESS
260602 DAP .+1
2000602 LAC .. /LOW ORDER PART OF NEW Y MAX.
254424 0AC 1 (MAXIMUM
19628 0567 JMP BACK /GO BACK AND FINISH TESTING
/CONSTANTS
1460% 777177 LR
71777 TT,
77777 TP,
12618 T TP2,.
fapaa CNE,
Tr77177 SUMNEG,
77777
19618 7771777 SUMPOS,
L RRREN]
177777 CUMSUM,
77777
10628 mrire HALF,
7Y
mnrer TABLE
1243 TABLE+915./
12448 7717 Loc e
18276 ZLOC+915./
182740 Trire MAXIMUM e
77777 MAXTMUMS T Py

/LIGHT PEN FOLLOW ROUTINE

elgeed MM1=100C8
Tieeee LAM=LAW |
18272 248564 LPFOLL, 0AC PFXIT /SET EXIT
.

91



16273
14278

14300

LR

14318

14320

18328

14339

16334

14340

18342

1n3ka

183549

1835%

Juuie?
2048565
fun566
2uno1e
206567
Busoel
264611
288570
Jukse2
268612
288571
[ZTY.T-2)
244613
2848572
euns03
2uk614
204565
ehlboEn
2uk615
204571
¥WONNST
B2ukbgE
244573
[ LT YA
2ukb16
288572
¥0hNo1
264574
funoel
2uk617
204462
254620
208463
264561
20uM64
284563
224065
624543
TeoNE0

284565
[2YR-1.1
264612
204573
[LTY.T-3
2uu618
20457n
L1 LT Y1)
n2u600
suonee
adus30
20L57n
¥OUNGS

/LIGKY PEN TRACK FDR PODPI

TRACK,

DIm
LAC
1DR
Dac
LAC
1CR
DaC
LAC
ICR
DAC
LAaC
10R
DAC
LAC
1DR
DAC
LAC
I1CR
cac
Lac
ACD
AND
DAC
10R
DaC
LAC
ACD
Dac
1CR
DaC
LacC
DacC
LAC
DaC
LAC
Dat
LID
Jsp
HLT

LAC
1CR
DAC
LAC
1CR
DaC
LaC
ACD
suR
Sk
Jrep
LAC
ACD

92

TLPSWCH
INTEN
WRPRAM
LBUFF
wPY

WP YWD
LEUFF+1
WP X
WPXWD
LELFF+2
RPY
WPYWD
LBUFF +3
RPX
CPXwl
LBUFF ¢4
INTEN
PARAM
LAUFF+5
RPY
(=133
(ARSI
YT
WPYWD
LBUFF +6
RPX
133)
XPY
CPxXwWD
LBLFF+7
tieee)

LBUFF+ 19

/1tR0O SWITCH FOR TEST

/030114 - DISARLE L.P.

/PAR PT
/WRITING PDINT
/®T PT

/WRITING POINT
/07 (4]

/REFERENCE PDINT
/PT PY

/REFERENCE PDINT
/PT PAR,

/ENARLE L.P.

/CENTER Y

JCENTFR X
/vt PAR

/ST1DP

(JMP 1 PFXIT)

sTPCDC

(JFP TRACK)

LPHIT

(MM1 LBUFF)

RTIRDLT

INTEN
WRPRAM
LBUFF+2
YPY
WPYWD
LEUFF+6
xXPT
(u7)

Wk XR

RTX
xpr
(47)

/CENTER Y

JCENTER X
/X ¢+ INCR.

/1S IT DUT OF BDX
/YES SET MAX.,
/NO



18357
18360

W3eh

18378

18378

18a g0

pLLY L}

1as1e

18818

18428

18428

18830

18438

LIS ]

T8hh b

Bnn605
288617
2048867
2880620
2848k62
288821
206070
248583
288367
80100
88483Th
208871
8846375
2048872
248561
284558
228473
824543
120126
837117
43801
B25474
280686
20857
MR 75
W26577
@200
408532
206578
W84 TS
Eak60S
285617
288876
28620
224873
824843
120126
43717
483001
G264 TN
LILY11
475001
I8a ST
MuaS7
284572
208367
éndl1ee
S18 568
208572
088603
2un618
204557N
fhns05
288817

TRACKI,

TRACKZ,

GEYY,

OAC
LAC
OAC
LAC
DAC
LAC
0aC
LAC
SZA
Jep
LAC
Jep
LAC
DAC
DAC
LID
Jse
DRC
RCL
RCL
AND
DAC
LAC
ACD
sue
SPA
Jrp
LAC
ACD
10R
DaC
LAC
DAC
LIO
Jse
ORC
RCL
RCL
ANO
ALD
SAR
DAC
ACD
DAC
LAC
SZA
JMp
LAC
I0R
DAC
LAC
1CR
DAC

93

1DR CPWD /PT
LBUFF+7
(622277) /1 VECTOR IN (-X)
LRUFF+1¢
(3peQ)
LBUFF+11
(JMP RTIRXIT)
LPHIT /SET EXIT
LPSHCH
/BEAS Y BEEN FOUND YET
.43 /YES
(JMP MODSW) /NO
«t2
(JrP LPFOLL* )
STPLOD
EDGHIT
(MM1 LBUFF+2}
RTROUT /01SPLAY
/2=y 1.0
9s
15 /% 8-16
(1776
x1 /X ONLY
xXPT
(-59)
WRXL
/18 1T OQUT OF RDX
LETX /YES
xXPT /NO
(~52)
CPWD
LBUFF+7
(6eepvr) /71 VECTOR IN (+X)
LBUFF +17
{MM]1 LBUFF+2)
RTROUT JCISPLAY
/7%=y leDe
Qs
15
(1776 /% ONLY
X1
15 /FINO NFAN
xPr
(-33)
RPX
LPSWCH
/Y FOUND $
1 PEXIY /YES
RPX /NEW REFERENCE IN X
CPXWO
LRUFF+4
xPT /NEW CENTER X
cPwWO
LBUFF+7

VECTDR



Theliis §

18459

14458

ALEY-1 ]

ILEY.1)

134749

LT RL)

145¢0

ILET2]

145149

18514

14529

14524

185348

204573
IS
424576
snouee
804537
204573
auubs
Ruu601
2446818
208477
248620
204472
26456 1
264556
224473
824543
120126
73777
873377
E24MTY
2uM607
204573
weuuTS
524575
snp200
404541
204573
wouu15
enus01
284618
204500
244620
224473
824543
720126
737177
873377
B2kuTh
wouse7
875001
264573
wghuo 1
28571
Ruu601
2Mu613
204367
suone0
814564
700001
248367
404342
204600
808357
204577

TRACKY,

TRACK2,

RTX,

LFTX,
.

LAC
ACD
suB
SKA
JmP
LAC
ADO
1CR
DAC
LAC
0AC
LAC
0AC
DAC
LD
Jsp
DRC
RCR
RCR
AND
DAC
LAC
A00
suB
SPA
Jvp
LAC
ADD
10R
DAC
LAC
0AC
Lo
Jse
DRC
RCR
RCR
AND
ACD
SAR
CAC
ADD
DAC
10R
caC
LAC
SKA
JeP
LAW
DAC
Jep
LAC
Jre
LAC

94

Yer JCENTER ¥
tu7)
WRYT
/1S 1T OUY DF BDX
upy /YES
YPy /ND
(a7t
WPYWD
LBUFF+6
{727u22) /VECTOR IN (=Y}
LBUFF+12
(JMP LPFOLLS Y
sTpCOC
EDGHIT /SET EXITS
{MM] LBUFFe21
RTROUTY
12 SEA 4 1.0
9s
8s
(17761 /Y IN B L6
Y1
Yer
(-5¢1
WRYB
/1S ET OUY OF BOX
DOWNY IYES
Yer /NC
{-501
WEYWO
LBUFF+6
{637upet /1 VECTOR IN + Y
LBUFF+12
{MMT LRAUFF+21
RTROUT /CISPLAY
/X - ¥ 1.D.
95
BS
{17761 /Y IN 8 -~ 16
Yt
1s /FIND MEAN
Y1 /NEW CENTER Y
133)
RPY
WE YWD
LBUFF+3
LPSWCH
/BOTH X + Y FOUNO $
I PFX1IT /YES
1 /ND = LODK FDR X
LPSWCH
TRACK
WRXR /EDGE DF BOX - RIGHT
TeRACK
wWRXL /EDGE OF BOX = LEFT



14533 §84415 JMP TRACK2

14534 Treee MOOSW, LaM JCAN'T FINL X
244387 QAC LPSWCH
40uu37 JMP GETY
204576 ueY, LAC WRYT /EDGE OF ACX - TOP
14548 §04u5y JreP TRACKL
204575 COWNY, LAC WRYB /EDGE OF BOX - BOTTO™
§24501 JMP TRACKZ
264557 RTRCUT, DAP RTRXIT /SET EXIT
14544 120025 oLa /START DISPLAY
120227 Q0ss /5T0p 3
68 55¢e JMP 42 /NQC
60u456¢ JMP STPCOD- IYES
14559 720127 QospP /L.Po HIT
804553 INP 42 /NO
806562 JMP LPHIT-] /YES
121827 DSE /E0GE HIT
18554 404545 JMp =T /N0 RECYCLE
760002 NOP
Rdgeee EQGHIT, ? /ECGE EXIT
§88557 RTRXIT, JEP .
18568 Tegeoe NOP
todp0e sTPCOC, f /5T0P EXIT
122125 ORS
teoeee LPHIT, ? /L.P. EXIT
14564 Rooepe PEXIT, 2
Ro0ea7 INTEN, T
83en11¢ WRPRAF, e
891033 WPY, 1233
1857d 281233 WP X, 1733
k01033 RPY, 1233
201933 RPX, 1233
egieee YeT, 1292
18574 801202 XPT, 1ee#
goeegee WRYB, e
k21777 WRYT, 1777
egoeee WRXL, ?
18699 ee1777 WRXR VT
22¢020 WPYWD, 220207
e22¢ae WPXWD, V22082
ga2eee CPXWE, eg2eee
Ry g38119 PARAM, ELAREY
102ee0 cPul, 1229e0
eoeeee X1, [
egoeee Y, Q
18619 geoeeo LBUFF, e
186389 LEUFF+224M0DULE/
START

b



18830 LAARER
18438

ALY 777717
7777
T

20882
18443 284372
10648 125681

/BASELINE S

/DAD

/ LID 1REG. ND.

/ LAC ACCRESS DF 2 REGISTER NUMBER 1SXx
/ JOCA DAD /PUTS SUM IN ADDRESS IN AC
/

/JDA CACC'.

/ LID ACORESS DF 2REG. ND.

/ LAC LDw DRDER ADCRESS DF 2 REG.

/ JDA DACD

/ ADCRESS

/RETURN

/

/JDA DDAC'.

/ LAC LCwW DKDER ADDRESS DF 4 REG. ND.
/ LIC LDw DRDER ADDRESS OF 4 REG. ND.

/ JDA DDAD

/ RETURN /ANSWER IN ADDRESS IN AC

/

/JDA CINCEX*.

/ LAC ACCRESS DF LDW DRDER PT. CF 2 REG. ND.

/ JDA DINDEX

/

/JDA CPCLlV'.

/ LAC ACCRESS DF LOw DRDER PART DF NUM. 1I2R)

/ L1D ADDRESS DF LDw DRDER PART DF DEN 12R)

/ JDA DPClV

/ RETURN /ANSWER IN AC ¢ 12, SIGN=BIT@ IN BDTH
/

/JDA CMUL®.

LAC ACCRESS DF LD% DRDER PART OF 2 REG. NUMBER
LID ACCRESS DF LDw DRDER PART DF 2 REG. NUMBER
JOA DMUL

ADDRESS DF & REG. ND. WHERE TO PUT ANSWER
RETURN

NN NN NN

/JDA CPCIVAE',
/ LAC ADURESS OF LOW ORDER PART OF & REG. NUMERATDR
/ LID ACCRESS DF LDw DRDER PART DF 2 REG., DENDMINATUR
/ JDA CPCIVM

ACDRESS DF 4 REG. ND. TD PuUT ANSERE IM

RETURN

/
/
/
/JDA CPCIVF'.

/ LAC ADDRESS DF LDw DRDER PART DF 4 REG. NUMERATOR

/ L1D ADDRESS DF LDw DRDER PARY DF 4 REG. DENDMINATOR
/ JDA DPCIVF

/ RETURN /ANSWER IN AC - WILL BE DNLY I REG.

UMAC, e
CMAC+4+MDCULE
UMZERD, REPEAT 4, @
COMULAN, Pt
oMuL, .
oMuUL o=

QOMUL=CMUL TTT7

DAC *DMULXX

01D D~LL

96



14654

15658

14669

1u66%

18670

1u6Ts

1atead

18704

214370
2un 640
Wuu3re
Bul 63y
Buk63s
4636
Buu 637
214662
BSu6uY
672001
244631
B2u63¢@
Juu632
Junu633

2045¢1
224502

214642
284371
A4ub6u2
214642
B65u64)
§72021%
2uu636
324635
2045¢1
224502

LEEY-TR]

LAC
DaC
Icx
bIm
DIm
DIM
DM
LAC
MLL
RIR
DAC
cID
DIM
DZIM

I CMUL XX
DMULAN
DMULXX
DMZERD
DM ZERO# )
DMZERQ+2
OMZERD+3
1 CDMUL
1 DMuL
1S
DMAC+])
DMAC
DMAC+2
DMAC+2

REPLAY 1,2 /KEEP DISPLAY GODING

LAC
LID
DPR
LAC
cac
Icx
Lac
MUL
RIR
CAC
oto
LAC
LID
DPR
1ox

97

{(OMAC+1202¢2
{CMZERO+ 12020
DDAC

I ComuL
YXYIOW /SAVE
CDMUL

1 coMuL

1 DMuLl

18

OMZERD+2
CMZERO+]
(DMAC 100279
(UMZERD+ 12800
CDAD

cMuLd



18708 214681
fun3T
672201
18718 244636
324635
284521
2245€2

nwrir 218842
n728 ESubu1
é72201
Bhu 635
264637
8728 324636
204581
224502

14731 20u630
254648
bhbeue

14738 284631
254648
Aukbue
204632

14740 25ubue
Ahubue
204633
25448

1u7ud Ahubue
16370

14746 mrn
rrTTNY

eeuTN?
187590 2408372
324746
204787
284756

18756 17
és1¢ece
14768 04775
dupguee
Bur7R
Luu787
18768 204505
Q34747
25uTu7
605160
a77¢ LakTu?
214747
BuuSes
254Tu?
18774 425160

2y

LDADL,
DODAL

LAC
MUL
RIR
DAC
01D
LAC
LID
DPR

1 teuL
XYICw

1<

CMZERD+2
CMZERO+)
(DMAC @09

{DMZERC+ 122022

DDAC

REPLAY 1,2

LAC
MUL
R1IR
hrag

tip
LAC
LD
DPR
IRrRP
LAC
DaC
1Cx

1 comMng
1 oMUl
1S

DMZERCH]

DMZERN+2
{DMAC+1RDBY

/KEEP DISPLAY GOING

DAC DMIERD+3

(OMZERD+180¢D

DDAD

GGy o Py V142434

DMAC+GE
1 CMULAN
OMULAN

ENDIRP

LAC
DAC
1ex
Vo
DAC
1Cx
24
DAC
1cx
3
CAC
1Cx

DPACH
1 CMULAN
DMULAN

1 DMULAN
DMULAN

I CMULAN
DMUL AN

1 DOMULAN
DMLLAN

NMULX,

QUDAD=CCAL 77177

pac
tio
LAC
DAC
DPR
$20
Jrp
SKA
JMP
1ex
LAC
AND
£AC
Jve
10%
Lac
ICR
pac
Jve

98

TODADXX
CDADL
QODAD
.13
DARD

[
DEAEX

e
QuCAD
t3rrree
1 CCDAD
1 CCDAD
DACEX+)
arran

1 CDDAD
tueeeve
1 cceap
DACCX+1

LAC DMACH)

LAC DmaC+2

LAC DMACe?

JrP 1 DMUL XX

/% REGISTER ADCEND
/INPUT ANC ANSWER 4 RFGISTFERS



14777
15¢e9

15229

YubTu?

ShbTho
AhkTue
224744
Qb ThT
265008

LAARAA)
414372

DDADX,

1Cx

QupAD

REPLAY 1,2

1cx
10x
Lip
1cx
DAC
DPR

JMP 1 CDACXX

99

DODACL
DDADL
pbapL
Qupap
.43
DACC

JREEP DISPLAY GOING



15018 T
Ty
003211
15012 288373
32501¢
15018 21521
451600
apgs212
ds1020
15029 4985063
255211
260374
wsenl
13028 208374
£75211
duangd
685062
15030 21501
404052
45010¢
485262
15838 LEY 211
4850858
APk 1b
255811
15040 205211
AZ2hb14
285011
215211
15068 494526
AZhN14
255011
405062

15250 AZublb
255211
295911
A2uuln
15058 265011
215011
494505
LT 2R
15064 255211
405062
618373
an0229
15068 425275
a5
255¢e1
65011

15871 T80
815011
255011
15878 4085062
24585
25501
As5211
15100 700001
485872

DA X,
DAD

DADBB,

DADXy

DAD¥,

DADJ.

e

QDAD=CAD 7777
DAC *DADXX
D10 DAX
LAC 1 CDAC
cLo

ACD DAX
S20

JKP DADx+1
DAC 1 CDAD
DAC DAD*WM
10X QDAD
LAC DACWM
XDR [ CDAC
Sra

JMP DADX
LAC 1 QDAC
ADD (@

SIAa 1

JMP DADX
SrA

JMP DACBR
ACD {1

DAC [ QDAD
LAC QDAD
Sus {1

DAC QDAD
LAC 1 CDAC
ADD (ke@@99
sue (1

DAC 1 CDAD
JMP DADX

suB (1

DAC | QDAD
LAC QDAD
SuB {1

DAC QDAD
LAC 1 QDAD
ADD (3777717
ADD (1

DAC I QDAC
JMP DADX
JMP I DADXX
SPA

JMP DACY
1DR (upgedd
DAC [ CDAC
10x QDAD
REPLAY 1,2
LAaw 1 1

ADD 1 QDAD
DAC 1 QDAC
JMP DADX
AND (377777
DAC 1 QDAL
10x QCAC
LAW 1

JMP DADM

100

/KEEP DISPLAY GDING



1512 i A
eese2
15183 288375
15104 851602
Te8e2)
W52
224505
15118 2551¢€2
husie2
dulpee
a551¢2
15118 614375
mrnn
7
r7rTITY
2es117
15129 204376
2045€7
285158
214376
15128 245115
&5100¢
reeees
VL3746
15138 325116
215117
A1S5116
451280
1513 4851481
o226
sheuee

CINTCEX

CINCX,
cabCL,
DADOM,
paoc

/LOCATIDN OF LOw DROER PART

CCINDEX=DINDEX 7777

DAC
cLo
LAW
ace
AND
DAC
10X
$20
1Dx
Jmp

DacC
LAC
DAC
LAC
DAC
cLb
CLF
Icx
DID
LAC
ACD
s$20
JrP
STF
SMA

101

*DINDXX

1

1 COINDEX
(377777

1 QDINCEX
CDINDEX

1 QUINPFX
I CINDXX

QDADD=CACT 7777

1OABDXX
{LAW 1
DaCDP
1 CADDXX
DACDL

L]
DACCXX
Dagcm

1 Coa0D
1 DADCM
1

DACCwW

L]

/INCEX LOUBLE PRECISION

JREGISTER BY ONE

/LOCAT{ON OF LOW ORDER PART OF A

/10 HAS LOCATION OF LOW DRDERS MOST OF n

JANSWER PUT IN ARG FDLLOWING JDA



18138
19188

181a8

18158

18158

15168

18146
15178

15178

15209

15208

18287
18219

1621%

16243
15283
1628%

85168
28505
255115
288377
w5115
8Sha21
5118
Te0248
$upoes
résean
517
3151186
255115
658377
an@298
995186
14378

ShaS8s
255115
2k 377
208518
285158
085143

215115

485287
215115
[T LTRL}
255115
285115
LF LA
25115
215115
Wa504
28418
285115
85157

215115
A2k h 1k
255115
285115
§2hh b
285115
215115
88%585
LT LTATY
255115
885157

I

TITITT
TII7

DADDW,

DADOP,

DADCX,

DADDB .«

CADDWK ¢

DADDWM,

MACC,
MAC,

JMP
AND
DAC
DAC
10x
10x
1Cx
CLA
SIF
LAw
ADD
ADD
DAC
XDR
SPA
JMP
Jmp

1DR
DAC
DAC
LAC
DAC
Jep

LAC
ADD
SIA
JMp
SMA
JMP
LAC
ADD
DAC
LAC
sus
DAC
LAC
ADD
sus
DAC
Jmp

LAC
suB
DAC
LAC
Sus
DAC
LAC
ADD
ADD
DAC
JMP

DADDB
(311777
1 capoL
DAD'FWM
DADDL
1 (DACD
DACDM

]
1
I QDADD
1 DADDM
1 DADDL
DACFWM

DADDWK
1 DADDXX

(a@2000
1 DADDL
DADFwWM
ILAW T 1
DacoP
DADDW+2

1 CADCL
(v

1

DADDX

DACDWHM
1 CapCL
(@]

1 DACCL
DADOL
(8]
DADDL

1 CapOL
tueopne
(8]

1 DADCL
DACDX

1 DADDL
(t

I CADDL
DACDL
(1
DADDL

1 CcapoL
(3177177
(1

1 DADCL
DACDX

REPEAT 4,2

MAC+[2,+MDDULE/

DPDIVY,
DPDIVF,

e

..

102

/MAC=DIVISIDON, MAC+4=NUMERATDR,
/FPAC 4+ B. = REMAINDER

/R REG. NUNERATDR IN AC

MAC+u=ANSWER



15258

16252

16254

152680

15264

15279

15274

15320

153048

15387

153189

153 1%

28uu@e
325243
Tates
2ukupl
BukLuAZ

235243
215244
245232
825226
3852386
445243
LUS2uk
235243
215244
285233
325227
5237
845243
L5244
235243
215244
245234
82523e
BuS24e
845243
u524h
235243
215244
245235
325231
5a5241)
WsS2u3
LuS52kL

205226
LY ])
685335
re@ee!
e54482
254402

GGe s

GGy y

DAC
oID
LAW
DAC
DIM
IrRP
Lio
LAC
DAC
DID
D2zM
10X
1cX

T9BXX /4 REGISTOR DIVISDR IN ID
oPCIVY /CIVISION DDNE BY SHIFTING

1 68, JSHIFT CDUNT
*sC

TSIGNN /SIGN DF RESULT
GGrePaly2,3¢

1 cPDIVY

I CPDIVF

MAC+GG+u

MAC+GG

MAC+GG+R,

DPDIVY

DPOIVF

ENDIRP

LIo
LAC
DAC
oiD
ozM
1ex
10X
1,
LAC
DAC
DIO
D2m
1ex
1cx
2,
LAC
DAC
oIp
DM
10x
icx
3
LAC
DAC
DID
DIM
10x
1Dx

LAC
SMA
Jep
LAW
XDR
DAC
IRP
LAC
sPA
cMA
DAC

103

I DPDIVY
I CPDIVF
MAC+2+ 4
MAC+9
MAC+@+8.
DPDIVY
DPDIVF
LID T OPDIVY
1 0PDIVF
MAC+1+4
MAC+1}
MAC+ 1+8,
DrDIVY
DPOIVF
LID I DPDIVY
1 CPDIVF
MAC+2 +4
MAC+2
MAC+2+8,
ceeIvy
DPDIVF
LIO | DPDIVY
1 CPLIVF
MAC+3+4
MAC+3
MAC+3+8,
oPCIVY
DPDIVF
REPLAY 1,2
MaC

KANKS

1

SIGNN

SIGNN

GGy yPy142,34
MAC+GG

MAC+GG

/KEEP DISPLAY GOING



15318

15324

15321

15328

16323

153380

19331

1533y

20522¢
sue2ee
1610082
285226

185227
du@2ee
Ts1000
285227

10523¢
4u@200
Te1eee
21523¢

285231
dne2ee
78102080
24523

2,

ENDIRP
LAC MaC+@
SPA

CrA

DAC MAC+R

Ty

Spa

CMA

DAC MACH+]

2,

SPA

cMa

DAC MAC+2

3

SPa

CMa

DAC MAC+3

104

LAC MAC+)

LAC MAC+2

LAC MAC+3



16333

15340

15363
15388

153590

15358

18368

15368

18367

15378

15378

15%08

15482

154 24

16418

15418

185232
LLY2E 1)
485343
reeeey
[Z221-F]
2%hu@2

285232
u@209
161080
285232
205233
su02090
T61880
285233
2852 3a
480200
r41000
24523n
2085235
ng2ee
re1000
245235
425508
405625
425423

4255¢e¢
805372
MS376
425ui1
reeeel
885232
285232
s4une
485365
805560
265422

285226
r61200
245222
285227
Jaioee
MWS5223
295230
v§reee
285224
209823
r810080
285225
22451

GGy »

[

XSuBT,

GGyy

e,

KANKS,

SMA

JMP DPDIVX
LAW 1

XDR SIGNN
DAC SIGNN

LAC MAC+L

1RP GG,y @,1,2,3%

LAC MAC+u+GG
SPA

cra

DAC MAC+LGG
ENDIRP

LAC MAC+h+@
SPa

CMA

DAC MAC+L+¢
1,

SPaA

CMaA

DAC MAC+ULs]
2,

SPa

Cra

DAC MAC+UL+?
3

SPa

Cra

DAC MAC+h+3
DPDIVX,

JMP 9BX

JSP XSHIFY
REPLAY 1,2
JSP XCOMP
JMP 42

JMP . +5

JSP XxsLBerY
LAW 1

IDR MAC+u
DAC MAC+u
1SP SC

JMP DPDIVX+2
JMP 97X

DAP XSULBRTX

LAC MAC+u+)

LAC MAC+L+2

LAC MAC+4+]3

JSP XCDMP
/PAC MAC+8, DIVISIDN ERRDR
/HACP+MAC+B

/ALL DDNE, SD INSERT SIGN

TRP GGy @y 1,234

LAC MAC+GG
Ccra

DAC MACC+GG
ENDIRP

LAC MAC+R
CMA

DAC MACC+Y
1,

(4.1

DAC MACC+1
2,

CcHa

DAC MACC+2
3

CMa

DAC MACC+3

101

LAC MAC+1

LAC MAC+2

LAC MAC+3

LIO traCCH QAR



15822

15u2a

15427
1539

15434

15448

18hLY

154508

15454

15469

15664

15678

157N

18509

204512

405622
264403
Buuuey
L4405

225232
825706
285232
284404
24hues
225233
4257046
215233
204400
24 hia 5
22523m
425706
285234
200424
284485
225235
425726
245235
206404
FITTY-1Y
2252346
825726
265236
204400
244405
325237
4257846
245237
204404
244405
225240
825706
2u52u2
204404
2uku@s
225241}
425786
245241
20 40BN
2hbu0S
sr1uue3
284426

XSURTIX,
XSHIFT,

GGy

by

XCOMP,

GGy

LAC
DPR
JeP
DAC
o™
oM
REPL
1RP
L10
Jse
DAC
LAC
0AC
ENDI
Lo
Jsp
DAC
LAC
DAC
Sy
Jse
DAC
LAC
DAC
b,
Jse
DAC
LAC
0AC
Ty
Jse
DAC
LAC
0acC
8.,
Jse
0AC
LAC
DAC
e
Jse
DAC
LAC
0acC
1€y
Jsp
DAC
LAC
DAC
.
Jse
DAC
LAC
OAC
XSHI
DAC
IRP
LAC
sus
ADD
S
Jre
sMa
10x
JeP
LAC

106

(MAC+E.+ 10200

0DAD

X SHU X
*TEMXL
PTEMXH
AY 1,2

/KEEP DISPLAY GDING

GGyp89540897,8.99.,10.,11.4

MAC+GG
GGULK
MACAGG
TEMXL
TEMXH
RP
MACed
GGULK
MAC+M
TEMXL
TE¥XH

GGuLK
MAC+S
TEMXL
TEMXH

GGuLK
MAC+ 6
TEMXL
TEMXH

GGuLK
MAC+7
TEMXL
TEMXH

GGuLK
MaCs+e.
TemxL
TEMXH

GCuLK
MAC+9.
TEMXL
TEMXH

GGuLK
MAC+1R.
TEMXL
TEWXH

GGuLK
MAC+ 1.
TEMXL
TEMXH
FXy

? XCMy X

LID MAC+S

LIO MAC+s

LIO MAC+T

LID MAC+8,

LID MAC+9.

L10 ®aCe+lo,

LIC ®AC+1Y,

JMP [ XSHuX

GGrs342,41,P4

MAC+GG
MAC+CG+8.
e

1

o tl

XCMu X
XCCMPX
KAC+GC

/ELIMINATE -¢



15521

18508

18518

18514

1§852¢

15528

13534

18538

18548

15548

155589

15554

15557
18560

15563
15544

15578

295231
825241
APhuS52
é5¢e108
68551
shdhee
Rabuds
485557
285231
6up129
68551¢
;5238
825269
BPuuS52
852100
605524
suruee
ubuae
685557
205239
sugiee
625523
285227
425237
444652
éseree
405537
suguee
hhuu@s
en5557
285227
sudiee
695536
295226
825238
488452
€¢501090
805552
duduee
Ahuups
605557
285228
dueiee
685551
665554

sluues
204402
as5912e
6055024

205232
181200
89452
245232
295233
1810002
APuuS2

n

XCOMPX,
GTX,

GGy

SIA
Jnp
ENDI
LAC
suB
ACD
SzA
JrP
SMa
10X
Jep
LAC
SIA
JmP
2,
SUR
ACD
Sia
Jn¥p
SMA
1tx
Jmp
LAC
SIa
Jrp
1,
suB
ACD
SIA
Jnp
SMA
1cx
Jmp
LAC
S2A
Jrp
[
suB
ADD
S2A
Jmp
SMA
10X
JInp

=3

RP

MAC+3
MAC+3+5H,
(9

1

o4l

XCMY X
XCCoMPX
MAC+3

=3

MAC+Z4F,
2

MAC+ 148,
e

1

oth

XCMuX
XCOMP X
MAC+1

=3

MAC+Q+8.,
(e

I

ot

XCMu X
XCOMPX

LAC MAC+@

SZA
Jmp

-2

REPLAY 1,2

I
LAC
s2a

1 xCMux
SIGNN
1

JMP 98X-1
GGy e ®y1,2,3¢

IRP
LAC
CMA
ADD

DAC MAC+L .+GC

MAC+U . +GC

2

ENDIRP
LAC MAC+L_.+3

CMA
ACD

¢

OAC MAC+L 47

Te
crea
aCe

107

(v

JELIMINATE -0

LAC MAC+2

JELIMINATE -@

LAC MACH)

/ELIMINATE =@

LAC MAC+]

JELIMINATE -@

JMP -1

LAC MAC+u.+]



245233 DAC MAC+4.+]

285234 2,y LAC MAC+N .42
15578 781880 cMa
¥BN852 ADD (@
2523y DAC MAC+U4 . +2
285235 3 LAC MAC+4 . +3
15688 181002 CMa
B4 %52 ADD 18
285235 DAC MAC+u.+3
REPLAY 1,2
15688 285232 LAC MAC+Y4.
LT L] 98X 4 JMP 1 98XX
CPUX , REPEAT u,#
711717 DPUN, =
I DPDIVH e~
156 1% 24507 DAC *DPYIX
825612 DID CPuN
215812 LAC 1 CPuN
255686 DAC DPux
15629 5612 1Dx DPuN
215612 LAC [ CPuN
285687 DAC OPuXx+1
5618 DIM UPuX+2
15824 5611 DIM DPuK+3
REPLAY 1,2 /XEEP DISPLAY GDING
13626 2148513 LAC 1 IDPDIVL
228514 LIO (DPuKk+12@R2P
15638 17524y JDA DPDIVF
215487 LAC I DPuIX
285886 DAC DPuK
IRP  GGyy Py 142,34
GGy LAC MAC+4+GG
DAC ) DPuK
1DX DPux
ENDIRP
15633 285232 e, LAC MAC+u+@
1563y 2550888 DAC 1 CPLX
5686 ICX CPuX
285233 Iy LAC MAC+u+]
255686 DAC [ CPuK
18688 85608 ICX DP4K
28523n 2, LAC MAC+L+2
255686 DAC | CPux
w5608 ICX DPuK
15688 2085235 3 LAC MAC+u+3
255686 DAC 1 DPuX
5606 ICX CPuK
Wahn@7 Icx DPyIX
13658 S1unB7 CPLI, JMP 1 CPUIX
D8xX, REPEAT 8,,2
T DaXM, e
mrrnn DPDIV =
883662 QDPDIV=DPCIV 7777
15663 254818 DAC *D8XDX
15668 325661 DID DBXM
IRP GGy aé, 14
[ LAC I COPDIV
DAC DBX+GG
LAC I Déxw

DAC D8X+4 . +G(
1CX DPCIV 7777

ICX DHxM
ENDIRP
15648 215662 2, LAC I QDPCIV
285651 DAC C8x+@
215861 LAC 1 D8xm™

108



15670

15678

15789

157848

285655
5662
5661
215662
245652
215661
285656
5662
15661
204515
224516
17524k
225233

DAC DAX+4.+p
10X DPDIV 7777
10X D8XM

DAC DBX+1

LAC I DBxM

DAC DBX+u.+1]
IDx pPOIV 7777
ICX D8xM

LID (DBX+ue12280

JDA DPDIVF
LID MAC+S

109

LAC 1 QDPDIV

LAC (DBx+ 12982



15708 sluu1e Q8xC, JMP 1 DBXCX

15706 265720 GGuLK, 0AP .+12
Te020¢ cLa
15719 857223 sCL 2§
f2uuls AND (1
244y QAC TEMXL
477023 SCR 28
15714 583717 RCL 95
663777 RCL 95
865281 SAL IS
eLhuugs [OR TEMXH
15728 §8572¢ JMp
/BASELINE TAPE RQUVINES FOR IBM EQUIPMENT == 2/26/65
722046 SW1=722¢u¢6
726046 SWO=T260u6
CEF INE SWAP
RCL 95
RCL 95
TERMINATE
15721 B15721 CQOUBEG QCLREG

REPEAT 21F VP QOQEBEG-143,PRINTX
LOCATION CF TAPt PACKAGE MAY INTERFERE wWwITH SFQIUENCE BREAX SYSTEM,

(¢

15722 fgaaee CQQCEN, @ /CENSITY, ¢ FOR 232 CPl, [ FOR 556, 2 FOR HAR
eeeae) COQUNT, 1 JUNIT,9 THRU 7

15724 esaaen CQQPAR, @ /PARITY, & 00Dy 1 EVEN
200000 COCRWI, a /REWIND INOICATOR, @ FOR NO REWINC, 1 FOR REWIND
eeee00 QQQSOF, e /POSITIVE MEANS START QOF FUNCTION, NEGATIVE O1HERAISE
eeeoee QQCRP, ¢ /RECORQ PCINTER

15730 eeadee CGQJUS, 4 /LOC{JSP) TO TAPE PACKAGE
¢enoee QQanu, @ /CUR

15732 1758257 CCCmR, Joa QCCINT JINITIALIZE

15733 Ti12ee3 CQOwR2Z, LAW 1 3

15734 286566 DAC CGURTC JINITIALIZE BLANK TAPE COUNTER
710003 CQCwR3, LAaw T 2
2448567 QAC CCQQRWC JINITIALIZE REWRITE COUNTER

CQUWRI, REPLAY 1,2

15764 258037 JSP CQCTCZ /GO TC TCU-UNIT FREE SR, SETTING SOF TOQ ¢
ien 731471

15742 828127 QCOWRE JSP COQCPCC /PROCESS CALLING SECUENCE FOR DATA CHANNEL

15743 728346 SIA

15748 226568 LI0 QUOnC
Y26246 SWO /SWC 0uT

15746 826215 JSP COCEXF JEXECUTE FUNCTION, TEST FOR ACCEPIANCT AND COMPLETION.
faeee 1 JINCREMENT RECORO COUNT

110




16758

18758
1575%
18756
15768
15761

16763

15768

15778

18772

15778

14821

16283
16808

16219

14211

16018

15018

14029

#8575,
raeeds
435738
§06313

826824
885761

Jouppe
189884
§85752

826237
738471

826214

TFI17776
o885
886567
485737

eee
286552

826937
7851871
82621
I
826811
886552
85772

866566
885735

700003
485752

826336
226536
826241
885766

826024
486215
226554
405757

826336
226537
826281

881177
an0200
886013

COOWRY,

O00WR7,

000wW12,

QOQWRE,

000WRG,

000w 12,

QOOW1 1,

COOW13,

ODOBEW,

00QBTE,

OQOBTE .

Jep

000wR7

LAW S

ACO
JMp

Jse
Jup
cLl
LAW
JeP

JSP

00CJS
0QoouT

QUQFPE

CQCwRE

u
GOCWRY

cocrez

739871

Jse

-1

JHp
1sp
Jee

LAW
0AC

JSP

000EXF-1

00CBEW
00CRWC
00CWR 1

118
00QCTI

QooTC?

731871

Jse
-2

JMp
1sp
Jwp

Isp
JMp

LAW
Jep

Jse
Lo
Jse
JeP

JsP
Jep
LID
JMP

Jse
LID
Jse

RAL

SPA
Jrp

111

0QCEXF-1

00CRTE
Qooc Ty
oGowig

QGQBTC
000WR 3

3
0QOWRY

00CSST
0Qece

000ETY
CQCWRY

0Q0EPE
OCOBTF
owoourl
QOCwi2

00CSST
ogoc1@
O0O0ETY
7S

000BTE 2

/ERROR RETURN

/NO ERROR--GO TO NORMAL RETURN

/CO BRACK TO MAIN PROGRAM

/GO TO SEE IF ANY ERRORS BESIDE END PT

/NON—-ENO-PT ERRORS

/INOICATES ENO PT NOT DURING WRITE BLANK

/60 TO END PT RETURN

IN MAIN PROGRAM

/BASIC BACKSPACE FUNCTION

/DISCONNECT DATA CONTROL AND

/CECREMENT RECORO COUnRT
/ERROR RETURN FROM BALKSPACE AFTER WRITE

/NORMAL RETURN
/REWRITE

/SET COUNTER TO WRITE BLANK TAPE A TIMES FUR A

/BASIC WRITE MTF

/CISCONNECT DATA CONTROL AND EXECUTE FUNCTION

/CO NOT CHANGE RECORD CUUNT.
/ERROR RETURN FROM WRITE BLANK TAPE

/NORMAL RETURN

/6 INCHES BLANK TAPE WRITTEMW.

/INIT. REWRITE COUNTER

TAVE

EXECUTE FUNCTION

/GO TO UNSUCCESSFUL RETURN IN MAIN PRUGRAM

/SAVE STR AND ILC.

/GO TO NORMAL RETURN

/BLANK TAPE ERROR

/THERE ARE NON-ENO-PT ERRORS
/MAKE 10 NEGATIVE IMPLIES END PT DURING

/GO TO ENO PT RETURN

/SAVE STATE

JENU POINT

I[N MAIN PROGRAM

WRITE

TOTAL

BLANK

TA



16023

16224

18e21
18238

16e33
16234

16837
160ug

160u3
16244

1625¢

16e5u

16269

16868

iede?
15€79
18272
16074
16e77
16129

16181

Te1ex
156106
16114d

485777

266232

826562
8501€2
AwW6P32
886232

226554
125726
266123
886006¢

85726
266183
266045

205724
885177
Qubseus
2u622¢
Anp 103
Teepat
5722
s6see?
8u5723
865077
#u5725
gh 655U
24571

206527
286553
T2€872
806065
486121
826338

866553
406062
2eers

226532
285726
sup2ue
226531

626241
606253

2057284
sugzee
se6103
18573

120172
a728¢1
su2eee

QUAEPE,

UQQEPX,

QQaTCe,

qQoTCz,
goQrc,

QuarTc?,

ogerTe?,

eLQ1ICH,

QoTD!Y,

LOQTCx,
QuQTCZ,

JMPQUCWIT

DaP QUQEP X
SwAP

AND QOOMK T
SZA 1

10X CGRQEPX
L e

L0 QuQou®
DID THQSOH
DaAP QGQTCX
JMP QQCTC2=2

DIM QUQSOF
DAP QOQQTCX
pap QuCTC?
REPLAY 1,7
LAC QLQPAR
SAL 75

10R

fIAC QUGEXY )
X CuQTeX
LAw 1}

ACD QUQDEN
SaL 3s

10R QUGUNT
SAL 65

10R QUQRWI
1CR Qoabyu®
DAC QuQDU

LAC Qe
DAC QQQCT
SFe

JMP QOCTCH
J¥P QogTR
JSP QAOGSST
REPLAY 1,2
I[spP gQeCy
JME QQQTC3
€GO

L1D QQLC2
LAC QUCSOF
SPA

L10 QUGC3
REPLAY 1,2
JSP QCQETY
JMe QOQET!

LAC QUCSOF
SPA

NE

XCT oQQDu
REPLAY 1,2
RSR

RIR 15

L3

12

JCONTINUE WRETE DPERAT I ONS

/HOUT INE TOD DETERMINE 1F OTHER ERRORS BESIDE EnD P1
JERING ROTVAVED STATE REGISTER INTO AC
JMASK DUT 110E BIT AND ALL NON-ERROR B1TS

/NG OTHER ERRDRS BESILE END PU

/TCU-UNIT FREEf SR

/SET QQUSOF NEG MEANS NOT START OF FUNCTION

/SET QQOSOF POSITIVE MEANS START OF FUNCTIUN
/SET TD 1+LOCLISP 6QQTCZ)

/POVE PARETY INDICATOR INTO RIT 10
ZCONSTRUCT FUNCTION WITH CORRECT PAR[TY
/STORE INTO EXECUTION ROUTINE

JSET 10 2+L0C(J4SP QQQTC2Y

/STORE SELFCT INSTRUCTION

/SET COUNTER TO ~66666 DETImAL

/TCU NOT FREE WITHIN & SECS

/60 TO ERROR TYPEQUT SPECIFYING Ci1 OR CA2
/G0 TO HALT AGAIN

/TCU FREE--=1S THIS START OF FUNCTIiONS

/NORMAL EXTT
FSELECT YAPE



16112
16118

16128

16128

18127
16138

16134

16137
18140

16148

161548

16153

186154

18158

16160

16164

14174

16172

18174

406104

286527
246553
F20172
é52¢eee
406103
426334
8484553
se6114
120073
226532

626241
805102y

266154
206308
246557
680200
dB6212
826534
840400
4056212

286307
426557
246568
e505ee
486210

2068327
826534
s8E50€
686212

206154
526546
426155

226557
686154

2846558
68010¢
06177

206306
425721
euouoe
406172
riaeey
hos63e7
826572
dueLED
686218
606153

206326
426570
4525ee
478210

cQqQTD3,

<corDC,

CooPCL,
QQCPCX,

CQQPDE,

cQgeel,

Jep

LAC
DAC
RSR
sel
J™p
Jse
1sp
Jnp
cGD
LI1O
REPL
Jse
JMP

Daep
LAC
DAC
spa
Jep
suy
sMa
Jrp

LAC
sus
DAC
sPe
Jre

LAC
SuB
szwe
Jrp

LAC
SAS
Jrp

LID
Jre

LAC
SZA
Jrp

LaC
SuB
SKA
Jep
LAw
ADD
Sus
SMA
Jep
Jme

LAC
suB
SpPQ
JMP

113

QGeTD2

QQcc
QQeCT

1
QagTCX
QUCSST
QoeCT
QQQTL

cacCCy

AY 1,2
QQQETY
QCTD?

QQQPD X
QGQINI
QCClA

GoCPDY
Quaecry

QuePDY
QOQIN2
Quela
QUCwWC
QQCPDY

CQCIN2
QoCC?

wocPDy
QUCPDX
quac17
QQCPDE
oqela

QQCRC
QUCPDE

QQCINI

QOCCEN-1

QaepDl
11

QCCIN2
QOQRKWC

QUCPDJ
QGCPDD
CICINI
QOQRWC

[ 9NgeN]

¥

/TAPE IS REWINDING

/SET CDUNTER TD -68666¢ DECIMAL

/NDRMAL EXIT
/SAVE STR AND 1LC

JUNIT NDT FREE WITHIN 5 SECS

/TRY AGAIN
/SR TD LDAD DATA CDNTROL

/SET UP RETURN
/RCUIST ADDRESS DF DUTPUT OR INPUT BLOCKI

/ILLEGAL CALLING SEQUENCE

/1ST ADDRESS - @u3zaae

/VLLEGAL CALLING SEQUENCE

/RCIV+LAST ADDRESS DF DUTPUT OR INPUT BLDCK!
/STDRE TENTATIVE WNRD COUNT

Z1LLEGAL CALLING SEQUENCE

/U1+4LAST ADDRESS) - 242224

/ILLEGAL CALLING SEQUENCE

/SETTING UP EDR A RFAP DR READ CDMPARE

/SETTING UP FOR A READ DR RFAC CDMPARF. MORE CHFCXING

/READ CDMPARE

/ACTUALLY SUBTRACTING VALUE DF QQOBEG

/ACTUALLY SUBTRACTING VALUE DF QUOQEND

/READ-IN REGYDN DVERLAPS TAPE PACKAGE. TLLEGAL.
/READ-IN REGIDN DDESNT DVEHLAP TAPE PACKAGE. LEGAL,

/ACTUALLY SUBTRACTING VALUF DF QQTEND

/READ-IN REGION OVERLAPS TAPE PACKAGE. TLLEGAL.



161707
16208

16208

16218
14212

162 1n

18229

16229

16227
16234

16238

16249

16241

14254

16253
16258

16257
162068

16263

18206%

4256153

206386
826547
LIYLY-1)
486219
205721
2657
shpnpe
406219
406153
22 6535

826281
406003

F20140
266240
26623¢
205131
saeeae
120072
606227
226533

826281
806217

826033
206230
apsr27
285727
Ah6240

120172
462021
4520900
46240
48624¢

266258

226961
39003

286555
226556
todnee
406256

sg0000
120033
120054
326305
26632y
385725

reeen

CQGQPCF,

cQaray,

CQQEXF,

QQQEX1,

CQQEX2,

CQQEXX,

CQQETY,

CQQETI,

QQQET2,
CQQETX,

QQQINT,

JHP

Lac
suB
SMA
Jup
LAC
SUB
SHA
Jmp
Jep
L

QeerPoD

QGCINg
QGgerCE

QQCPQY

QUQOEN-

QICRCB

QQCPQJ
QQcro0
Qcacs

REPLAY 1,2

JSP
Jep

SDF
0AP
cap
xCTv
2

SFC
JMP
L1I10

QOQETY
QoCw13

CCCEXX
QQCEX2
Qaceu

QQCEX2
Qegces

REPLAY 1,2

JSP
Jwp

JSP
Lac
ACC
Qac
Icx

RSR
RIL
SP1
16X
Jrp

Dap

REPEAT 3,RIL 65

Lig
TY0

GOCETY
QUQEX I

QaQqrce?
QGCRP
CQCRP
QUCEXX

1S
1
QCCEXX

QUQETx

QUCMK?2

REPLAY 1,2

LAC
L10
HLT
JMp

]

CKS
LSM
olo0
oap
[or 4. ]

LAW

114

GCCSTR
QacelLc

QUOINE
QCCINX
QUCRW t

1

1

1

/READ-IN REGIUN QOESNT OVERLAP TAPE PACKAGE. LEGAL,

/REFERENCE REGIQN OVERLAPS READ-COMPARE RUFFEN. ILLEGA

/VAPE PACKAGE QVERLAPS READ-CQMPARE BUFFER. [tLLEGAL.
/LEGAL.

/TYPE QUT ERRQR MESSAGE FOR ILLEGAL CALLING SEQUENCE.
/GQ TO UNSUCCESSFUL RETURN

JROUTINE TQ EXECUTE FUNCTION ANO WAIT FOR COMPLFETION
/SET UP RFTURN

/SELECY TAPE4 CLEARING INDICATORS IN STATE REGISIFR.
JEUNCTION TO BE EXFCUTED [S PRESTORED HERE.

JFUNCTIQGN ACCEPTED
JEUNCTIQGN NQT ACCEPTED--TYPE ERROR MESSSAGE
/TRY AGAIN

JFUNCTION ACCEPTEO--IS TClU FREE N LESS THAN S SECS.
/PICK UP RECQRD NUMBER INCREMENT OR OFCREMENT

JERAUR TYPEOUT ROUTINE
/SEY UP RETURN

/PUT CQQE FQR CARRIAGE RETURN IN RIGHT A BITS

/RETURN TQ PROGRAM WHICH CALLFO.

JINITIALIZATION ROUTINE



806257 ACO CQCCINT

245730 CaC CnQJS
16274 724074 EEM
706326 LAW QOCINI
266276 OAP QQCINT
Tieees LAW 1 5§
16278 246552 CAC QQCCTI
216257 CCQOINE, LAC I CQOINTY
2u6326 OCCINT7, QAC QCCINT
86257 10X QCGQINT
16328 V46278 ICX OCQCINT
REPLAY 1,2
16322 866552 ISP 0GCCT!
4062175 JMP QOCING
16324 4863028 COOINX, JMP .
16309 eeeeeo 0GCINe, ¢ /STATUS INFO
eao00e 00CINI, [} /1ST WORO FOLLOWING JSP
esooon CCQIN2, 2 /2NC WORQ FOLLOWING JSP
16319 speeee CQCIN2, 4 /3RO WORO FOLLWOING JSP
eodgon CCOINN, e /4TH WORO FOLLOWING JSP
eoooaa QOQINS, "] /5TH WORC FOLLOWING JSP
/EXITING ROUTINE
16313 246335 oQoour, CAC QOCCOUX
16318 826551 ANC QOCOUV /MASK WITH 23020@ TQ EXTRACT MOQULE NUMRER
246312 CAC COGINS
762302 LapP
826551 AND OQCOUM
16329 626312 SAS QCCINS /RETURN IS IN SAME MODULE AS TAPE PACYAGE.
$0632u JMP QOQOUI
r60220 cLa
306335 CIP QoCouUX /CLEAR BITS B-5
16320 206257 o] VR 1Y LAC CQQQINTY
661001 RAL 15§
6uuee SMA
127074 LEM /LEAVE EXTENO MOOE LIF APPRPRIATE
16339 206325 LAC CGOCINK /BRING BACK STATUS INFO 1O CHECK INITIAL STATE OF SEC.
461077 RAL 65
6n@2020 SPa
T20255 ESM
16338 616335 JPMP T COQQUX /TEXIT
gooeoe QUoCUX, €
16336 266384 000SST, OAP QOCSSX
120336 RLC
16384 326556 010 CLCiILe
120172 RSR
326555 010 GCCSTR
REPLAY 1,2
163u8 406344 QQOSSX, JrP
)

115



18348

14359

18354

16355

163068

163068

16379

16372

163178

16376

16377

16ud8

16602

16488

16419

18412

176257
626837
133211
62621u
eaeen
626355
r8¢ee2
685752

62682u
406361
reaeel
685752
626336
226542
626241

861177
bunzee
60861357
686353

16558
176257

7108223
246565

b26037
731471

626127

72238
22465¢¢
1220406

426215
egeeal
426412
672237
an2eee
4251757
22655¢
6e5751

26237

OCCWEF,

QUURFI,

CCUwFU,

QUURF2,
QOQWFS,

COQwWF 2,

CCURD,

CCCRD2Z2,

QCURCl,

CLGRD 2,

CLCRDA,

CCQRrCe,

CCOQRCH,

Joa
JiSP

QUEINT
194 (o]

783211

JSP
1

Jvp
LAY
JeP

Jsp
Jup
LAwW
JMP
Jse
L0
Jse

RAL
spa
P
P

Drm
JCa

LAw
DA

Jse

QUIEXF-1

QLCwWF 2
2
GOCwRY

QUCEPF
CLCWF 3
I

LLCWRY
QuGSST
Gedc13
CCCETY

s

QOCwWF2 2
QURwFY 5

QUCRC T
CCUINT

13
QUCRRN

eeCIC?

731671

Jsp

Sia
LI0
Swl

JSP
1

JMP
RIX
SPI
Jrp
Lo
Jre

Jse
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eLiPDC

QuewC

QUOEXF

QCQRDL
55

[T 9.2 P
QCCrC I
QOGWRY=1

(499 (o4

/WRITE EN( OF FILE SECTION

/WRITE EQE FUNCTION

JUISCONNECT DATA CONTROL AND £XECUTE

ZINCREMENT RECORD COUNT
JERROR RETURN

FUNCTION.

JRETURN TC NORMAL RETUKRN 14 MAIN PROGKAY

/THERE ARE NON-END-PT ERRORS

ZCNLY END POINT

/G0 TO END POINT RETURN OF

/SAVE STATE

/GO TO END POINT REUTN OF MAIN PROGAM
/60 TC NORMAL RETURN OF MAIN PROGPAM

/SECTION FOR READ ANO READ COMPARF

MAIN PROGRAM,

/SET READ CCMPARE INDICATOR TQ STRAIGHT REAL

/PROCESS THE CALLING SEQUENCE.

/Swi IN

JEXECUTE FUNCTION, TEST FOR ACCEPTANCE AND COMPLETION.

/INCREMENT RECORD COUNT
JERROR RETURN

/NO ERROR-=-#DVE EOF BI1
/ENC OF FILE RETURN.

INQORMAL RETURN

INTO SIGN.



16613

18uty

Tén1e
16820

18821
16822

1642y

16826
16u30

168308

18840

16840

t6uné

18458

16458

18860

TénoN

7306871

82621n
¥ITT76
86622

486565
$0637n

6006023

626336
2265480
626241
06417

176257
226813
2086306
dneuge
226315
826847
226815
bupnoe
226483
326481
budude
r61000
605775
605757
216552

426037
000000
205727
ndtee
06868
206306
Shguee
686868
226552
606353

82621n
1777786
06473
r20372
672017
an200e
WenT7

CQOQRLS,

CQQBER,y

QQOsP,

CeQse2,
QOCSPu,

QQosee,

00QSPS,

0QQSPe,

7320871

JSP QOCEXF-1
U
JMP GCCBER

15P OQCRRD
JMP QCCROT

JMP 00CW 13

J5P QOCSST
LI0 QCeCl
JSP OOQCETY
JMP QCCRDS

JOA QQQINT
L10 OCUCROM
LAC QCCINI
SMA

L 10 OOCROt
DIO QQQSPM
LIO CCCRDY 3
SMA

LI0 QQCRCS
010 QCCsSPS
SMA

CHA

SAD QQCw1e 3
JrP QQCW12
0AC QQCCT1
REPLAY 1,2

JSP QOQTC?
e

LAC QQQRP
SZAa

JPP 0CCSPS5-1
LAC QGCINI
SMA

JMP QQCSP5-1
LIO QOCCTI
JMP QOOWFY

JSP QQQEXF-1
=1

JrP CLCESP
RSR

RIR 45

set

JMP COCSPT
REPLAY 1,2
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/BASIC BACKSPACE FUNCTION

JCISCCNNECT OATA CONTROL AND EXECUTE FUNCTION
/CECREMENT RECORD COUNT

/ERROR RETURN FROM BAUKSPACFE AFTER REAL

/NORMAL RETURN FROM BACKSPACE
/RE-READ

/GO TO UNSUCCESSFUL RIIURN IN MAIN PROGRAM,

/SAVE STATE

/NORMAL RETURN

/SFCTION FOR SPACE FUNCTION

/BASIC BACKSPACE FUNCTION

/PICK UP PLUS OR MINUS THE NUMBER OF RECORUS Tu gt
/BASIC FORWARD FUNCTION

/-1

/+1

/-0
/2ERO SPACING REQUIRED=--GO TO NORMAL RFTURN
/COUNTER CONTAINS ~-(NO. RECORDS TO SPACE)

/BASIC FUNCTION IS PRESET
/P1CK UP RECORO POUINTER

/RECORD POINTFR NOT R--=PERFORM SPACING FUNCTION
/PICK UP '+ NUMBER OF RECOADS TO SPACF

/PERFORM FORWARO SPACING FUNCTION

/GO T0 RECORD & RETURM IN MAIN PROGRAM
JOISCCNNECT OATA CONTHOL AND EXECUTFE FUNCTIUN.
/-1 OR +1

/ERROR RETURN

/NO ERROR--BRING STATE INTO IO

/HOTATE EOF BIT INTO SIGN

/EOF FOUNO.

SPa



16478

16473
16578

16uT7
18508

16582
16508

16503

184519

18512

14651

18514

18517
16520

18528

16526

16527
185389

16531
18532
14533
14536

18536

166552
LT Y TY ]
605757

826336
226541
426241
826463

6552
226552
486003

176257
Teudea
245725

826037
rTiguri
472877
suzeee
686515

826214
so0eee
806517
35727
406357
426336
226543
Teree
826555

626585
826241

806515

575625
436221

636202
2u62@8
864561

eugece
716322

856226

QQUESP,

QQQsPT,

CQOREW,

QQQRWI1,

QQQRW2,

QQQcCi,
Qeecz,

Qooc3,
QoQuCHh,
QQQC5,

QQOC T,
CQQCE,

QQQCy,

ISP QQeCT
JMP QUCSP3
JMP QUAWI2Z

JSP QQQSST
LIQ QQQC12
JSP QUCETY
JMP QCQSPSH

10X QQQCT)
LIQ QueCT)
JMP CUCw1 3

JOA QUQINT
LAW 4EE2
QAC QCCRWI

JSP Q0QTC?
730871

RIR 65

sel

JMP QQORWI1

JSP QOCEXF-I
a

JMP QOQQRW?2
Q2™ QUCRP

JMP QLCWFS

JSP QQQSST
L10 goeCin
LAW 1 Tee

ANO QGGSTR
SAS 0CgCl1o
JSP QQCETY
REPLAY 1,2

JMP QGCRW I

-66866,

TEXT (CB1
(

TEXT (CB2
(

TEXT (uB
TEXT (FNA(
ru@ees '
TEXT (1CS
TEXT IEBH(
{
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/SPACE SQME MORE.
/GO TC NOQRMAL RETURN,
/ERRQR FROM SPACING--SAVE STATE

/ERRQR TYPEQUT
/NORMAL RETURN

/GO TQ END OF FILE RETURN.

/SECTION FOR REWINQ

/SET REWINQ INDICATOR TO REWINOQ

/BASIC BACKSPACE FUNCTIOQN

/AT LOAQ PQINT
JCISCONNECT QATA CONTROL ANQ EXECUTE FUNCT(ON.

/ERRQR RETURN
/NQ ERRQR--RESET RECQROQ POQINTER

/GO TQ NORMAL RETURN (N MAIN PROGRAM
/SAVE STATE

/FASK TQ REMQVE PARITY AND QENSITY FROM STATE INDICATO

/CONSTANTS, TEMP STQRAGE, MASKS, MESSAGES AND CQUNTERS



16537 456223 Qcccie, TEXT (€BY
{

16548 456251 caacay, TEXT (EBR
{
18541 452247 eQoci12, TEXT (ESP
{
18542 452466 cQac3, TEXT (EwF
{
16543 655124 CQQC1u, TEXT (ERW
{

16548 gazeee €QQcC5, 2¢22
ap00021 Qaec e, 6220021
606377 QuQc17, JMP GCCRD3 1
g3s000 COQRCE, f3s6001 /START OF REAQ COMPARE BUFFFR

16558 gooe0e CGURrCH, ] /READ COMPARE INDICATOR, A FOR STRAIGHT REACD, FOR RE
e3geoe caacuy, N3ddee

16552 [T LI QeQCT, ]
soseee cQocr, [

18558 720070 cQQoue, 720272
eoe00? CUQSTR, @
edeeee caQLe, "]
seeere aaaQia, @

18568 eeaeee CQOWC, f

18561 e QQCMK2, 177177
370001 QUCMK T, 312801

16543 sgeeee QQUTEN, 7

14568 geeeer QCQTMY, "]

18563 tooooe CQQRRC, @ /REREAQ CQUNTFR
tdeeee QoQerTC, 0 /RLANK TAPE COUNTER
seoeae CQURNWC, e /REWR1TE COUNTER

16578 16570 CQUENC QCUENT

REPEAT P1F VvZ QQQENC 7728P¢-QQQBREG 77¢'¢P@,PPINTX |
TAPE PACKAGE QVERLAPS CORE FOQULES ANG WILL NOT OPERATE PROPERLY.

%

START
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20000
24000

200279

20078

8104

20103

20107
2@11a

2

2811y
20129
29122
2@126
b ART
138
28139

2010

281us

2007
28130

020137
223741
860866

130000
se3eee
#35137
221873
050064
37081
858565
k32200
#82100
ee02e00
fea300
saonge

130000

$38645
237145
2u65¢0

130000
8d9300e

856527
230088
TIu365

13080090
233087
50048
262302
rages
233907
450871
s580082
39002
237071
229066
Fiu365

138020
se300¢

/MOBULE 2

20028/
TEXTLINES

CHANNEL S

CEFINE

A

TERMINATE

SLOPE DISPLAY

20137
221761
262e66
REPEAT 52., TEXTLINES
138080 /ESCAPE
3e00 /5T0P
34137
221673
260068
TEXT /CHA
NNE
LS
1
2
5
13280¢ /ESCAPE

BTEXT A,B,C

26137
22e0g¢e+p
poedeesC

BTEXT CONTINUE,33,711
TEXT /CON
TIN
UE/

tieeee JESCAPE
3002 /STOP
BTEXT NEXTFILE,66,060
TEXT /NEX
T F
1LE
/
130eee /ESCAPE
BTEXT TYPOUT,66,1535
TEXT /TYP
£0
ut/s

13008¢ /ESCAPE
BTEXT TYPIN,66,12E5
TEXT /TvypP
£ 1
N/

13geae /ESCAPE
BTEXT THISFILE,66,416
TEXT /THI1
SUF
TLE
/

132000
leoe
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/ESCAPE
/ST0P



28154

22151
22169

20168

22168

28172

2017

20209

28223

20221
202149

20211

Suu663
285465
8523¢e

130000
ea3eee

665161
Ns6528

1300¢2¢

224346
2602800

l13evee
Ryl 664
455161
236502
1300¢e

866122
230eee

13g0ee
easzeee

BTEXT COCUMENT, 33,242
TEXT /00C
UME
NT/

13002 /ESCAPE
3008 /5TOP
BTEXT FRAME, 66,66
TEXT /FRA

ME/

130ee¢ /ESCAPE
BTEXT SLOW,66,416
TEXT /SLO

w/

t3geee /ESCAPE
BTEXT MOOERATE, 66,1285
TEXT /MOD
ERA
Te/s

13ea3u /ESCAPE
BTEXT FAST,66,1535
TEXT /FAS

T/

13200¢ /ESCAPE
3eee /STOP
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20216

20228

20224

2023e@

28238

20248

20244

2e2s@

2025%

28208

20263
20264

20278

28274

282748

20304

2039

227187
ans1ee
32¢eee
cd000@
eeaeae
gaoeee
802213
234937
221680
gsr1ee
3524414
626551
B84 666
802351
616365
220032
eedoee
RAV02Q
eaeeee
g00a13
234037
221625
estriee
As6127
ed1602
2718670
eei2ee
eeaeae
eaaeee
goaeee
130eee
234937
221552
241109
237 16
650226
465164

ea3zee
eeeene
todaoee
eeeoeae
13Qeee
e3iue3sy
221517
as110e
235161
63654a¢
A54673

#032¢ee
eoeeed
ee@age
fooeee
13eeee
ea3eee
236157
2212020
eseave
ATu365

INFCI

INFC2

INFC3

TAPINF

TAPINK

SORRY

BTEXT INFO,168T73,110P0
221167 /51GMA
buh1@

Ly ad' 11

avueen

Aedeey /S1GMA
eeeeay

erean3 /ESCAPE
23ue37

221680

dsnen

WS52ukl

826551

Afusb6

2¢2351

616365

224232

L dd

LR T /NUMRER OF TRACES

gedeec
peeerz /ESCAPE
234237
221685
260108
bub127
¢el6on
271600
r232ed
acegen
eeaver /MAX
eearege
13u¢ e
sua37y
221552
[ ARE 1
TEXT /TN
E W
0RO

/
ees2ee
aezeer
ageedy
Pre200¢
1382¢¢
30037
221517
A6 t1a0
TEXT /TRA

CE
NO.

/
2328k
ceseer
gceear
veazed
13280
3pae /STDP
38157
221928
et
TEXT /PLE
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28319

290318

412265
282324
S1s50¢
222346
AT@B62
282323
Béh582
B86666

123

ASE
Tu
RN
sTo

Uty
CN
OFF



29328 13eaeee

ge3eee
eaisue
29322 e3wN7
221548
29328 eer77
e03oee
g3wn17
229227
23158 122066

23433
23431 e@3000

23608 le0002
13eeea
83040

223662

23673 leeoee
2367y 130080
ep3gen

23709} 3o@2e@
132000
£03000

23721 150002
23719 130000
€03008

TRACE

THYTBL

133820 /ESCAPE
Iene /510P
SOTOSC=15u@

e3wn7

223@92+S070SC

1ear?y

REPEAT uef,, TRACE
jgee

3sN7

22¢2017

1200264

.+2282@+128C./

CEF INE

TERMINATE

CEF INE

TERMINATE

Lmrs

3gee
UPXW

/TRACE OISPLAY BUFFER AREA

2u117 /ULPPER LIMIT

22eR¢ev
1¢aaee
209226
282@5u
282226
313626
213426
713426

LCXwW JLOWER LIMIT

28117
220200
Veaead
229226
2€8e5u
28¥226
213626
313626
613426
3eee /510P

REPEAT 8., UP X%
BTEXT TMCTFR,115,122
3opa0n

130086 /ESCAPE
3roe /510P
TIMCRT=TMCTFR

BTEXT TMCTSL, 115,452
3eaaav

13000¢ /ESCAPE
Jeee /S10P
BTEXT TMCTMO, 115,1275
3naaan

139¢2@y /ESCAPE
jeae /S10P

BTEXT TMCTFA, 115, 1571
362000

13000 /ESCAPE
legae /S8T10P
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28252

24958

28864

28264

20274

28@TY

24277
28129

28124

26119

ezenzv
220207
182066
280177
280177
202177
2ee177
202377
280177
202177
488032
ep300e
234137
22@2e7
gaeoee
559@13
#38137
220172
26¢200
369013
003902

e3u157
221299
asaa7e
ATu365
612265
202265
436563
230061
924365
&76143
€22361
AT6502
37861

CEFINF

NAME |

34137

22289¢ /ALLOWS FOR 6
ve2eve JCHARACTER NAME
veeees

eeagae

1ind@e

3ca0 /STOP

TERMINATE

NAME
CEF INE

A

REPEAT 8., NAME ]
KAROTE A,P,C
BTEXT A,B,C

362013
3eed /5T0P

TERMINATE

RASELN

CRTMU

CHNMES

KAROTE NAMCRT @,
KAROTE CRTCON,6¢,777
KAROTE CRTNF,115, 141
KARQTE CRTTO, 115, 1616
KAROTE CRTTI,115,1246
KAROTE CRITF, 115,472
KAROTE CRTDOC,64,31¢
KAROTF LATAX, 0,4
e2am17

22¢2¢7

142266

2¢¢177

200177

2077

PILARA

2¢0V77

20m77

2en 7

6eRes’

geseer /STOP
34137

220207

aseger

353212

3n137

220172

poneey

360812

ér3een /5T0P

34157

221e¢v

weapTe

TEXT /PLE

ASE
SE
LEC
T A
LE
GAL
TA
PE
CHA

125



28118

28118

28124

2n 124

28134

24138

26137
281k8

28148

28169

28154

28156

28168

28168

26179

258178

28171
28209

282212

28208

A54565
a3i@eee

o113
93809

834157
221088
860970
537144
ra2iee
226523
206465
447145
123N
64509
T122080
A54623
80636
bldTu3
452365

737700
eoBRNT
436561
226589
232u:51
A580u6
ASE983
Tlaun?1
2322¢e9
422423
234685
ER6145
$MBBOS
TIa571
227073

fgoe13
ep3pee
838157
221099
papR7R
474365
812265
88232u
PAR T
846665
2F6 a3
830022
2% 6283
Tasn
25¢062
242323
844522

10013
fe3eep

Tuk572
28 k062
4551909
Y6608
646123
610847
487145

NNE
L/

13
3eee

LSONC 38157

221882

popare

TEXT /LIM

17
SET
DE
FIN
rm
ON
15
NOT
co
MPL
ETE

13

3pe@
PTDASL 34157

2210882

pepATR

TEXT /PLE

ASE
Tu
RN
OFF
AL
L $
UBL
M1
T8
umn
ONS

13
3o0e

[ TEXT /N
uMB
ER

126



28218

28212
28214

28218

24228

28224

28227
28230

28238

20240

28248

28258

2825%

28248

28268

28263

28270

2827%

28308

8302

232200
Y3372

Taana72
856145
BBT 433
v20000

Taul72
818662
816271
837123
18dens
§800kN
456145
874833
20000

In7172
852365
475161
NBEaNT
S14662
16271
837123
3aeess
nésiee
si1ee22
T16Tun
007
337200

82272
T16Tus
1087TH
3372082

mwrir2
952345
875161
LTI LY
518662
816271
837123
088866
ads5iee
828022
V16700
sl1geTs
5372080

87172
§52345
475161
a3ges?
$18b62
416271
a37123
| LLL LT
“65108
830022
T167 80
1887y
137200

ho772

8cz

8c3

8Ch

BC3A

8¢5

8Cé

ac?’

s

/
TEXT /¥
EAN
.
/
TEXT /P
ROR
ABI
LIT
Yo
Eom
£AN
-
/
TEXT /1
NTE
GRA
L P
RC8
AB1
LIy
YF
ok
TEXT /S
IGM
A
=/
TEXT /1
NTE
GRA
L
RO8
ABI
LI
YF
oR
TEXT /1
NTE
GRA
L P
RCB
AB1
LIT
YF
oK
TEXT /G
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816185
20388 288361
$17123
1sde0e
Th3372

2318 Thuh 72
a2
Sh2ubl
182700
pLE 21 83372

28313 Thhn?2
TI8871
Th2hhn
28320 182708
™w3372

28322 Thb6872
12287
28328 k36163
54165
¥523e0
186680
28338 226583
456323
456888
2T887h
28338 337200

28338 7172
852365
475161

28348 h38087
Bik662
416271
237123

2300 ]

28358

28358 T83377

RAN
ULA
RIT
Y
/
-] TEXT /M
Ax1
MUM
X
/
8c9 TEXT /M
INI
pUM
X
/
sc1e TEXT /D
1sp
LAC
EME
NT
OF
SEL
€CT
ED
X
=/
8c1 TEXT /1
NTE
GRA
(2
RCE
ABI
LI
Y0
F s
ELE
CTE
DA
AND
wID

Cata=2leqe

a39ed
28511
248112 880124
feerr?

28818

(L0

ECUALS
EQUALS
EQUALS
ECUALS
ECUALS

NAME 1,NULL
LOXW,NULL
UPXW,NULL
STEXT,NULL
KAROTE ,NULL

VARTARLFS

CONSTANTS
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28828

28428

22438

28438

2&hni

284aY

284549

28458

20460

2uhbN

28470

2478

2508

28508

28518

28518

28578
28576

eeeeee
asnz
215128
910622
142702
#01336
Wwe22
891758
881554
81540
88221
808117
2153y
218612
f12620
12614
we
115726
233654
fie3e
523282
(LI A R
W13
923429
885557
"wesTt
eeeoee
wTTIT7
#92%45
261533
fv2M
TTTTu4
#7117
28833
893009
$14 564
24302
Blu6IR
020247
88277
04557
604534
04273
f1x612
1778
rr127
88717
137408
$37u20
2146302
21463y
[ AR RL NS
16759
T
adeeee
meee
neee
815222
915236
815613
915686
815651
815655

Tédupd
84576

HGQYKC,

HLT
START HGQYXD
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