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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. 
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I. 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 words 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 sense 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 



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 are 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 parameters 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 reader 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 

four 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 each 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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Fig.  2. Typical Radar Film. 



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,  areas 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. 

III. 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 selected.    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 stat is- 

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 renormalizcd 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. 



Fig. 3. Radar Data Trace Showing Typical Gate Limits for a BASELINE 
Distribution of Analysis. 
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Fig.  4. Typical Distribution of "Noise" Data from 31 Traces. 



Fig.  5. 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 2 .    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 I. 

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 (x ) will be collected in the cumulative frequency 

tally table which covers the region: 

x T   ^   x     ^   xT -I n I 

Such that: 

f.     =   f (X.) 
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TABLE   I 

Tally Table Before Regrouping 

Histogram 
Incren lents                   Populations 

-6 0 

-5 1 

-4 3 

-3 4 

-2 7 

-1 8 

0 12 

+1 9 

+2 6 

+3 3 

+4 2 

+5 2 

Tally Table After Regrouping 

-5, -6—-3 1+0=1 

-3, -4—2 4+3=7 

-1, -2—-1 8+7=15 

0.+1-* 0 12+9=21 

+2,+3— +1 6+3=9 

+4,+5—+2 2+2=4 

1J 



where f. is the population in the ith cell or quantum increment,  and x. is the value of 

the ith cell or quantum increment.    Note that: 

I 
N   =   S   f. 

-I    l 

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: 

(2x.)2 

N 
N 

The square root is approximated by: 

a(n + 1)   -   ( -£r- + a(n) ) /2 

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. 

J2 



For the sum of the x squared values, four 18-bit registers have been reserved so this 
70 

value can be as large as 2      -1.    For the sum of the x values, two J 8-bit registers 
35 

have been reserved so this value can be as large as 2      -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 
35 

as 2      -1.    The standard deviation and the average are each 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 

2   CO (x.) ,       n 
-        -I  
X   " N ~        N 

and the standard deviation as defined above. 

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

1 1 " (xi • X)2 

G(x.)        .r^z   •   - vr 2TT <r „2 
2a 

where 

-x 
e 

[ 1 + a(l) • x + a(2) • x2 + a(3) • x   ]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 mean; the value of the standard deviation of the distribution; the integral proba- 

bility for ± la,  ± 2cr,  and ± 3a; 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 

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

2. 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; c)   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. 

5. The display on the DEC Type 340 scope will be as shown below. 

THE TITLE FOR THIS FILE 
CHANNELS   12    3    4 

NEXT FILE        THIS FILE 
CONTINUE 

TYPE IN TYPE OUT 

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

has no effect. 

CHANNELS   1     2    3    4   -   a)   a light-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 

L6 



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 a permanent record. 

CONTINUE   -   a)   a light-pen response 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 return. 

c. 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. 

b. 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. 

17 



b. 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. 

7. To start the calculations: 

A. 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. 

5. 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: 



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

1. The calculation will stop. 

2. The names of the limit areas will be displayed. 

3. A light-pen response on either 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. 

5. 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. 

9. 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. 

12. 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. 

VI.        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 second time word giving the number of the trace within 

the time block. 

Word #3   -   number of points along the trace   =  K. 

Word #4   -   the first Y value of the trace (not used). 

Word #5   -   the X value of the baseline (not used). 

Word #6   -   the leading edge of the trace (not used). 

Word #7 to 7+K-l   -   the X values of the trace with the baseline removed. 

These values have been multiplied by 2    so in this program they are divided by 2 , 

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

21 





APPENDIX: 

Flow Charts and Program Listing 
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CSS-720227 
DCF»720225 
DRA=720026 
DRC=720126 
CSE = 721l)27 
DSP-720127 
TAPE=5    /INPUT ON 
CNSTY.800 
SZM=SZA-SMA 
SNA=SZA I 
TOTAL, REPEAT 2, 
SXS, REPEAT U, 
SX, REPEAT 2, 

REPEAT   2,2 

TYO 

/1'DISPIAY,   0-CAI.CULATE 
/REDEFINE   BUTTON   STATUS 
/TIME   BUTTON   STATUS 
/THEORETICAL   BUTTON   STATUS 
/F.O.F.    REACHED 
/CONSOLE    BUTTON   STATUS 
/SLOW   COUNT   FORTIME   DELAY   CLOCK 
/MODERATE   COUNT   FOR   T.OkC. 
/TIKE   DELAY   CLOCK 
/NUMBER   OF   CHANNELS   ON   TAPE 
/CHANNEL   NUM1FR   SFLECTED   BV   USER 
/TIME   GATE 
/MODE   OF   OPERATION   0-FRAME,     1-SLOW 
/^'MODERATE,   3*   FAST 
/NO   CHANGE    PROCESS   SWITCH 
/AVERAGE«1000. 
/STDJ   DEV.»1000. 
/X   AND   Y   COORDINATES   LAST   SEEN 
/OUTPUT   INSTRUCTION 
SAR   0 /GRANULATION   OF   X   AXIS   ON   HYSTOGRAM 

UNIT 5 
/INPUT TAPE AT 800 BPI. 

/SYSTEM MACROS 

DEFINE    STZ A,e,C,D,E,F,G,H,II 
IRP  Z,,A,P,C,OlE,F,G,H,I I* 
DZM Z 
ENDIRP 

TERMINATE 

DEFINE    SET A,8 
LAW B 
DAC   A 

TERMINATE 
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DEFINE SETUP   A,B 
LAC   B 
OAC   A 

TERMINATE 
DEFINE ISET   A,B 

LAM   I   B 
DAC   A 

TERMINATE 
DEFINE IF   A,B,C,D 

LAC   A 
ADD   if 
SZA   I 
JMP   C 
SPA 
JMP   B 
JMP   D 

TERMINATE 

DEFINE ENDOFMODULF    111 
VARIABLES 
CONSTANTS 

//. MIT 
WORD   JMP   11 

TERMINATE 

DEFINE TRACKS 
JSP   I    ILPFOLLMliaeiJ 
LIO   I    IYPT»100f!0 
RIL   9S 
LAC I  (xPT.maan 
RCL   9S 
DAC    XYNOW 

TERMINATE 
DEFINE PUNCH 

CLF   6 
LAT 
RAL    7S 
SPA 
STF   6 
LAC   <TYO-I 
SZF   6 
LAC   (PPA-I 
DAC   ID 

TERMINATE 

DEFINE RETRACK 
DZM    I    IWRXL    »10000 
DZM   I    (WRYB-H0000 
IRP      B,fRPX,WPX,RPY,WPY* 
SET  i   IB»I000&,S0« 

ENDIRP 
SET   I    INRXR«IH0D0,1TTT 
SET   I    (WRYT»I0000,1777 
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/RFPLAY t,BiCiDi 
/A=l MEANS CONTINUE DISPLAYING WHAT IS NOW CN. 
/A-P («FANS STOP •        •    •  ' 
/B=l PFANS ENABLE THF LIGHT PEN 
/B = f.   CFANS DISABLE THE LIGHT PEN 
/B*2   »FANS LEAVE LICHT PFN STATUS ALONE 
/C=EXTFNDED   ADDRESS   OF   NEW   THING   TO   DISPLAY 
/D=tXTFNDED   ADDRESS   OF    THING   TO   NOT   DISPLAY 

DEFINE    REPLAY A,?,C,D/ZZ 

TEXT / C  / 
TEXT / D  / 

II, 

G/ /RESET THE LOCATION COUNTER 

H*B 
REPEAT eiF VZ A»B, REPEAT 1IE VZ A»?«H-i, 

L«l 
REPFAT    1IF    VP    ZZZ-3, L=H 
REPEAT    HE   VZ   ZZZ-3, L"B /INSURE   THIS   CASE 

REPEAT    1 IF   VZ   L.E-1, JSP   I    IRPIOA STOP 

/THE   ABOVE   IS   THE   SHORT   CALL   TO   RfPLAY 
/ANO    IT   OCCURS    ONLY   FOR   A   REPLAY    I,? 

DIO   X'CD 
LAC  ic*e 
LIO   (D*B 
JCA   REPAX 
REPEAT   HE   VZ   A*B, 8 
REPEAT    BIF    VZ    A»B, A»?.p 
LIO   XCD 

TERMINATE 

DEFINE NEXTCRT   A 
LAC    I A 
JOA   PNXCT 

TERMINATE 

mm PNxcT, 
2H7I I I D«C   PNXC'TX 

IRP      B,,CRTCON,CRTNF,C»TTO,CRTTI,C"TTF,CRTDOC* 
REPLAY l,?,i',B 
ENDIRP 
RFPLAY I ,?,!',CRTCCK 
CRTNF, REPLAY l,?,P,CRTNF 
CRTTO, REPLAY 1,2,t,CPTTC 
CRTTI, REPLAY l,?,.',C«TTI 
CRTTF, REPLAY 1 ,i,S!,'CRTTF 
CRTDOC REPLAY 1 , ? , 0,CPTDOC 
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im 
2M 

»01 35 
«00207 

211   »17111 

LAC PNXCT 

JMP .»3 
REPLAY 1.2.CRTC0N 
JMP I PNXC'TX 

2*0321 
827IU 
«0027b 

RPIOA, DAC REPXX 
010 'XCO 
JMP RP10 

217 
22» 

T77777 
2110321 
S27I13 
230321 
«110321 
473001 
«»0»00 
•00336 
»73003 
«501(00 
«00236 
027170 
01)7171 
«71037 
2ltBt3it 
200217 
6>40I00 
«00435 
«»0100 
»»0»32 
207113 
S5P100 
«0027» 
700350 
2»711» 
217 11» 
607113 
«00257 
«50 100 
«0027» 
»»71 1H 
«00250 
20711» 
2»7113 
»U71 1» 
21711» 
257113 
«50100 
«00271 
»»711» 
»»7113 
«00262 
710001 
»00»32 

RP1 1 , 

DAL 
DIO 
L 10 

11 x 
RCH 
SM.A 
JMP 

RCP 

SMA 

jn 
AM' 
IOR 
K«« 
DAC 

I AC 

SZA 

IMP 

sz» 
[DX 

L AC 

<>/A 

JMP 

I «k 

DAC 
I AC 

SAD 
J M P 

S/A 

JKP 

II x 

JKP 
CAC 

l'AI 

to« 
1   AC 

DK 
S/A 
JMP 
II'X 

1 IX 

JKP 
1 »w 
»00 

RtPXX 
R'EPl 
I REPXX 
REPXX 
IS 

REP7 
2S 
I 
REP» 
(200000 
(»000PP 
5S 
PENSTS 
REPAX 

RP12 

RPNTR 
•REPI 
1 
RP1P 
BPLY 
•NPNT 
I NPNT 
REP1 
RP8 
1 
RP10 
NPNT 
RP9 
NPNT 
REP1 
NPNT 
I NPNT 
I REPI 
I 
RP100 
NPNT 
REPI 
RP8+3 
I 1 
RPNTR 

/ADDRESS OE NEW THING TO DISPLAY 
/SAVE RETURN ADDRESS 
/SAVE AODRESS OF THING TO NOT DISPLAY 
/GET INSTRUCTIONS 
/FORM PROPER EXIT AODPESS 
/GET DISPLAY COMMAND 
/CONTINUE DISPLAYING« 
/NO, GO ERASE BUFFER 
/YES, SO GET NEXT COMMAND 
/SHOULD THE LIGHT PFN BE CHANGED 
/NO 
/MASK OUT ALL BUT PEN COMMANC 

/ALIGN KITH J»0 COMMANT 
/PUT IN PEN STATUS REGISTER 
/NO, SO IS THERE ONE NEW ENTITY 

/YLS, SO PUT ON LIST 
/CUT FIRST BB SURE IT IS NOT DUPLICATED 
/AND UPDATE P0INT1R 
/IS THERE ONE ENTITY TO DELETE» 

/NO 
/GET 
/SET 
/GET 
/IS 
/YES 
/NO, 
/YES 
/UPO 
/ANO 
/GET 
/AND 
/TAB 
/GET 
/PUT 
/AT 
/YES 
/NO 

DISPLAY    HIIFFIR   ADORESS 

A   POINTER 

A DISPLAY ENTITY 
T THE ONE TO BE DELETED« 

BUT ARE WE AT END OF TABL 
SO ALREADY DELETED 

ATE POINTER 
GO BACK FOR NEXT FNTIIY 
PRESENT POINTFR 
SAVE SC WE CAN MÜVF 

LE DOWN ONE ENTRY 
IH ENTRY 
IN I TH ENTRY 

END OF TABLE YET» 

/GO BACK FOR REST OF TABLE 
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2 71 2»0»32 
2 7» T2U27 

»00300 
720225 
»00362 

300 720227 
»00331 
71076» 
2"<71 IS 

30» 210133 
»S0iee 
«00322 
2»02I7 

310 210217 

«27172 
i»0K3fc 
250217 

31» 220217 
»»0li33 
720025 
227112 

321 410321 
100321 
700350 
2»0»33 

32» 1003014 

S»P II ••• 
«00307 
227112 

33« «10321 
227112 
»»7115 
«10321 

33» 720225 
«00302 
T00356 
2fc03»e 

3»« ]»0000 
»»03110 
527173 
»003»0 

1U» 700350 
2»0»33 
2»0»32 
«00227 

»32 600350 
(00350 

»3» 60000? 
700350 
2»7 i 1» 
21711» 

»*• I062I7 

DAC RPNTR        /MOVE BAC< ENTRY P(l IN 
RP10,      OSE /IAS PREVIOUS DISPLAY STOPPEOI 

JPP .*3 
DCF 
JPP .»3 
DSS 
JPP REP88K      /NO, SO CHECK IF TOO LONG 

REP5,     Law I 501». 
DJC   REP9"?K /RESET   ERROR   COUNTER 
LAC    I    NPNTO 
SZA I /HAS TABLE PEEN EXHAUSTED 
JCP REP6        /YES, SO CO RESET 
DAC REPAX 
LAC I REPAX 
AND (-1UPP2 
IOR PENSTS 
DAC I REPAX 
LIO REPAX 
ICX NPNTR       /UPDATE TABLE POINTER 
Dl» /LOAD DISPLAY ADDRESS ANT! 
L10 XCD 
JPP   I    .»1 

REPXX, JPP   . /RlTURN 
REP6, LAW   BPLY /INITIAL    AOORESS    OE    DISPLAY    BllEFE" 

DAC NPNTR       /RESET POINTER 
XCT REP5+2       /IS THERE ANYTHING TO niSPLAY» 
S7A 
JPP   REPS*S /YES 
LIO  XCC 
JPP    I    REPXX /NO,    SO   RETURN 

REP88K,        LIO   XCC 
ISP   RFP99K 
JPP I REPXX      /NURKAL RETURN 
DCF 
JPP REPS /CISPLAY HAS STOPPED TOO LONG, SO ERROR 

REP7,     LAW BPLY 
DAP .•! 
D7M .-. 
ICX .-1 
SAS (D2M BPLY+»9. 
JPP .-2 
LAW HPLY /GET DISPLAY BUFFER ADDRESS 
DAC NPNTR        /RESET PICKUP POINTER 
DAC   RPNTR /RESET   END   OF   LIST   POINTER 
JPP REP2 /CONTINUE 

BPLY,      REPEAT 50., 0   /DISPLAY PUFFER CONTAINS »ODRESSES OF SCOPE BUFFERS 
/ADDRESS OF 01SPLAY E ': I I T 1 I ' 

RPNTR,    BPLY /POINTER TO NEXT OPEN REG! 
NPNTR,     BPLY /POINTER TO NEXT ITEM TO DISPLAY 
PENSTS,    0 /PEN STATUS IFNABIF OR DISAPLE) 
RPI2,     LAW BPLY /INITIALIZE POINTFR 

DAC NPNT /TO START OF TABLE 
LAC   I    NPNT /GET   NEXT   ENTITY 
SAC REPAX        /COMPARE TO NEW FNTITY 
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t0H2>i3 
«saiee 

NU71 in 
40H13? 
2BB2I7 
25BU32 
6002112 

JMP   RPIUI 
S/A   I 
JMP   .•? 
I[X   NPM 
JMP   RP12+2 
LAC   REPAX 
DAC   I   RPNTR 
JMP   RP11 

/INTIIY    IS   ALPFADY   BE IV, 
It »I     »I     AT   END   OF    TARLt 
/VES 
/GC  LOOK   AI  NEXT   fNII IV 
/CONTINUI 
/NFW   FNIIIV 
/SO   tMIER    IT    INTO    T««c I 
/RE Hji'N   TO    INDEX   POINTER 

TAPE   ROUTINES   »NO   MACROS 
NOTE    THAT    2-EVEN   PARITY 

l"OOD   PARITY 
eft OCTAL MEANS oea «PI 
556 OCTAL MFANS 556 «PI 
200 OCTAL MEANS 200 BPI 

DEFINE REWIND   UNIT 
LAW   UNIT /TAPE    UNIT    NUMBER 
DAC    I    IUCCUNTH. . 
JSP    I     ICCCREb» I . /,••• 

TERMINATE 
PFFINE 
REPEAT 
REPFAI 

TAPWRT   DFNSHY, UN IT,PARITY,FIRST,IAST.ENOPOINT 
IIF    VZ DENSITY-800, LAW   2 
IIF   VZ DENSITY-; CLA 

REPEAT    HE    VZ OENSITY-556, LAW    I 
DAC I   ICOCPrN«! /DENSITY   I«,'.',', . •., 
LAW UNIT /LNIT NUMBER < !"-7 I 
DAC I <CCCUNT*U»\'.' 
LAW PARITY       /PARITY (EVEN OR OOP) 
SUB I I 
DAC I <OOe"ARtl.(BM 
jsp i (eocwR»i0)Be 
FIRST /ADDRESS OF START UF PLOCK 
LAST* I /ADDRESS OF END OF BLOCK 
JSP BADTAP /PAP TAPE RETURN 
ENDPOINT /END OF TAPE RETURN 

TERMINATE 
CCFINE 
RFPE AT 

TAPRED   DENSITY,UNIT.PARIIY,FIRST,LAST,EOF 
IIF    VZ    DENSITY-8HP, LAW   2 

RFPfAI    IIF   VZ   DFNSITY-200, CLA 
REPEAT    IIF   VZ   OENSITY-556, LAW    1 

DAC    I    lOOOOFN»10000 /TAPE   OfNSHY 
LAW   UNIT 
DAC    I    ICOCUNT^lilPl'v' /TAPE    UNIT   NUMBt K    ll'-M 
LAW    PARITY 
SUB II            /PARITY lOUL OR EVEN) 
DAC I mocpAR+icae«: 
JSP I (OOCRD-HP000 /GO REAP THF IAPF 
FIRST /STARTING ADDRESS OF FLOCK 
LAS!«I /ENC ADORFSS OF Bl I ' 
JSP BACTAP       /Ml  TAPf RETURN 
EOF /ENP OF FILF RETURN 

TERMINATE 
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DEFINE TAPSPC   DENS I T Y,UN I T kPAR I TY ,NUM, EOF 
REPEAT    1IF   VZ   DENSITY-800, LAW   2 
REPFAT    11F   VZ   DENS ITY-200, LAW   H 
REPEAT    1 IF   VZ   DENSITY-SS6, LAM   1 

OAC I (OOODEN*ll!200       /TAPE 0ENS1TY 
LAW UNIT 
DAC I IOOCUNT*10000       /TAPE UNIT NUMIIER 10-7) 
LAW PARITY 
SUB (1 /TAPE PARITY 
DAC I CQOCPARHH000 
JSP I (OOQSP»1000e        /GO SPACE THE RECORDS 
NU« /NUMBER OF RECORDS TO SPACE 
JSP BADTAP      /EAD TAPE RETURN 
EOF /END OF FILE RETURN 

TERMINATE 

/ROUTINE FOR TYPING OUT CHARACTERS 
/JDA TYPE WITH EXTENDED ADDRESS IN AC AND 
/NUMBER OF CHARACTERS TO TYPE IN 10 

777777 
210507 
120511 
140510 
»10003 
2K0512 
12>>eV> 
2301(51 
4*2077 
127116 
170550 
22711« 

IU05I0 
100511 
»00507 
»60512 
«00U6I 
»»0451 
»10003 
2»0512 
«001160 
»00507 

T5. 
12, 

II. 

DAP Tl 
DIO NUMBER 
DZM COUNTX 
LAW I 3 
DAC H3 
EFM 
LIO I TYPE 
RU 6S 
DIO B3MM2 
JCA 9PT 
LIO 83IM2 
PUNCH 
ICX COUNTX 
SAD NUMBER 
JMP T I 
ISP M3 
JMP T2 
ICX TYPE 
LAW I 3 
DAC M3 
JMP T3 
JMP .. 

/EXTENDED ADORESS 
/PROGRAM COUNTER 
/NUMBER OF CHARACTERS 
/NUMBER OF TYPED CHARACTERS 

/SINCr 3 CHARACTERS PER WORD 

/TEST IF HAVE FINISHED TYPING 
/YES - LEAVE 
/NO - TEST IF HAVF FINISHED WORD 
/NO - CONTINUF 
/YES - GO ON TO NEXT WORC 
/YES - REPLACE MINUS 3 

»77777 
777777 
177777 
«00000 
2*7117 
1U05U7 
227176 
200513 
»110200 
170550 

COUN 
NUMB 
M3, 
CPT, 

CPU, 

OPO, 

/DECIMAL POINT ROUTINE 
OAC DP'XXX 
DZM DPI 
LIO (ChARACTER R- 
LAC DPT 
SPA 
JCA 9PT 
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522 6H0200 
741020 

S?4 2»05I3 
2*0530 
6117177 
167200 

•,1« ««(•PI'.' 
52051.7 
400525 
»43777 

504 643777 
650100 
210523 
463777 

SU» »63777 
100521 
200530 
«00513 

',KK 617117 
2H05W 
600517 
«00000 

%">0 100000 
260601 
710770 
673877 

•.SU 227201 
673777 
260557 
»72000 

SM 6k2000 
020552 
»63777 
663077 

'.A« 100123 

5TJ 720033 
•>?» «63777 

027202 
627202 
»00565 

6f* 200550 

CP3, 

DP2, 

DPI . 

9PT, 

SPA 
CHA CHARACTER 
OAC OPT 
OAC DP2 
MUL I I 
OIV (10. 

SAS DPI 
JPP 0P3 
RCL 9S 
RCL 9S 
Si» I 
LAC DP0 
RCL 9S 
RCL 9S 
XCT OPO 
LAC DP2 
SAD DPT 
JHP I DPX«X 
DAC DPI 
JHP DPU 

DAP 9PX 
LAW I 770 
RCR 6 5 
LIO 125201"? 
RCR »S 
DAP .»1 
RIR 
SPI 
AND 9PT*2 
RCL 9S 
RCL 6S 
XCT 10 
REPLAY 
CKS 
RCL 9S 
AM  ( 120 
SAS I 120 
JPP ZZGF 
LAC 9PT 
JHP 

1 .'.' /DISABLE THE DISPLAY 

/KEEP DISPLAY GOING 

/SUBROUTINE TO RESPOND TO AN INPUT 
/ENTRY BY A JDA TESPOND KITH 0 IN AC IF LIGHTPEN, I IF BUTTONS 
/ROUTINE EXITS N LOCATIONS AFTER THE JSP AS FOLLOWS 
/ 0* NO RESPONSE 
/ 1- LIGHT PEN /NEXT FILE 
/ 2» LIGHT PEN /CCNTINUE 
/ 3- LIGHT PEN /TYPE OUT TITLL 
/ U- LIGHT PEN /TYPE IN TITLE 
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/ 5- LIGHT HEN 
6-7-8-9» LIGHT PTN 
10« LIGHT PEN 

LIGHT PEN 
LIGHT PEN 
LIGHT PEN 
LIGHT PEN 
LIGHT PEN 
LIGHT PEN 

I7> LIGHT PEN 
18" LIGHT PEN 
19* LIGHT PEN 
20- LIGHT PEN 
1 CONSOLE BUTTON 
2 CONSOLE BUTTON 
i CONSOLE BUTTCN 
I)   CONSOLE BUTTON 
5 CONSOLF BUTTON 
6 CONSOLE BUTTON 
7 CCNSOLE BUTTCN 
8 CONSOLE RUTTON 
9 CONSOLE BUTTON 
10 CONSOLE BUTTON 

DEFINE 

11. 

/CHANNEL 
/CHANNEL NC. 
/FRAME 
'SLOW 
/MODERATE 
/FA5T 
/THIS FILE 
/CURVE 
/COCUMENT 
/HYSTOGRAM 
/A   NAME 
/TKACF 
/A   LIMIT 
/REDEFINE 
/nifit 
/NAME 
/UPPER 
/LOWER 
/STOP 
/THEORETICAL 
/LIMITS 

/TIME 
/PROCEED 

( I,?. *.!)> 

RESPOND k'HieH,NONE,AI,A2,A3,AU,AS,A6,Ar,AH,A9,AI0,AII,A12,A13,ai><,AIS, 
LAW   WHICH /0-L1GHT   PEN,    l-BUTTON 
JCA    TESPONO 

DEFINE PASS    A 
REPEAT    HF   P, REPEAT    »IF   VZ    A«0, JMP   A 

/LEGAL   RESPONSE,   SO   EXIT   ACCORDINGLY. 
REPEAT    I IF   P, REPEAT    1 IF    VZ    A»0, JMP   11*7 

/ILLEGAL   RETURNS   ARE   TREATED   AS   -NO   RESPONSES'. 
REPEAT   PIF   P,   ,' 

/ZERO   INSERTED   ON   PASS    1   TO   KEEP   LOCATION   COUNItR   HAPPY 
TERMINATE   PASS 
IRP      B,, NONE, Al ,A2,A3,A1|,AS,A6,A7,A8,A9, AIH.AI 1, A 12, A13.A U,4IS,A 16, «I 
PASS    B 
ENOIRP 
EtUALS PASS,NULL 
TERMINATE 

602 »777-77 
I»712B 
200602 
«»0200 
7A1000 
2%7121 
H7I21 
I2T2M 
•»1200 
M0635 
•27203 
««0200 
«061.% 
12720k 

PRID, 
D»C •PRIX 
I IC PRID 
SPA 
CM* 
DAI •PRAA 
1 AC PRAA 
sue 1 10. 
SPA 
JMP PRID 
SUB (90. 
SPA 
JMP PR 100 
SUB I9e0. 
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621 »«02(8 
*ae6«7 
wtti 
8»7I77 

62« 167215 
»«»see 
12712a 
178513 

63» 2(7122 
««8200 
»»1000 
?*et>t? 

6 3« «(060« 
628651 
227286 
178558 

6»» 22 7286 
178551 
217121 
178513 

tM 117128 
628651 
•*86»8 
628651 

6S» «((6«2 

651 268661 
288682 
6«8«88 

6S» 6(8657 
227176 
178558 
227287 

66« 178558 
6(8888 

662 »77777 
261173 

66« 2(8662 
6««108 
6(117« 
»28 127 

671 6(1173 
72(126 
120122 
728826 

6 7« »28225 
»2(125 
»63777 
»«3777 

ru »27177 
2«7123 

pRiee, 

PR1888, 

SPA 
JHP PR180P 
L«C PR ID 
MUL I 1 
DIV 11801^. 
NOP 
DIO -PRIS 
JO» IJPT 
LAC PRIS 
SPA 
CHA 
OAC I'" II'. 
JHP PRIO»? 
JSP PRSG 
LIO 120 
JDA 9PT 
LIO (20 
JOA 9PT 
LAC PRAA 
JDA OPT 
JHP I PRIX 

JSP PRSG 
JHP PR 10*3 
JSP PRSG 
JHP PR1045 

DAP .48. 
LAC PRIC 
SKA 
JHP .»3 
LIO (CHARACTER 

JOA 9PT 
LIO (CHARACTER 
JDA 9PT 
JHP .-. 

DAP RESPOX 
LAC TESPONO 
SZA 
JHP BUTTO 
OSP 
JHP RESPOX 
DRC 
OIO XVNOW 
DRA 
l)(. I 
DRS 
RCL 9S 
RCL 9S 
SUB I I 
OAC R'ESPP 

.-.        /0» LIGHT PEN,  I • 
/SAVE RETURN ADDRESS 
/GET COCE FOR WHAT TO CHECK 
/I IGHT PEN OR BUTTONS 
/BUTTONS 
/LIGHT PEN BREAK! 
/NOT A LIGHT PEN INTERRUPT 
/SAVI COORDINATES 
/OE POINT JUST SEEN. 
/GET ADDRESS 
/CLEAR ALL THE FLAGS 
/ANP NOW RESUME THE DISPLAY. 

/SAVE    THE    TABU    ARDRESS 

38 



CEFINE    TESTN A,P,r. 
LAC RESPP 
SUB 1 A 
SMA I 
JMP .*7 
ADD IA 
sun (P. 
SZM 
JMP .»3 
L 10 ( C 
JMP G0N0W 

TERMINATE 

TESTN DATA,PATA-.?l>iV. , 17. 
TFSTN CHANNELS,CHANNELS»5,5 
TESTN CHANNELS b,CHANNELS 6,6 
TESTN CHANNFLS 6,CHANNELS 7,7 
TESTN CHANNELS 7,CHANNELS fl.,H 
Tf STN CHANNELS 1..CONTINUE,9. 
TESTN CONTINUE, NEXTFUE.2 
TESTN NEXTFILE.TYPCUT , 1 
TESTN TYPOUT.TYPIN,». 

TESTN TYPIN,THISFUf ,1 
TFSTN THISFILE,DOCUMENT, U. 
TESTN CUCLMENT,FRAME,16. 
TESTN FRAMF, SLOW, 11% 
TESTN SLOW,MODERATE, 1 1. 
TFSTN MODERATE,FAST,12. 

Il'l 

76<>0ee 
»«3777 
««3777 

»Bll73 
2»1 173 
601 173 
7622PP 
«63777 
«63777 
J602BB 

TESTN FAST,INFO,13. 
TESTN TRACE.THYTRL,19. 
TFSTN LIMITS,LIMITS+8» 
CLI 

GONOW, RCL 9S 
RCL 9S 
ADD RFSPCX 
DAC PtSPOX 

RESPOX, JMP . 

BUTTO, LAT 
RCL 9S 
RCL 9S 
CLA 

DEFINE TEST A 
RIR IS 
SPI 
LAW A 
JMP CGNOW 

TERMINATE 
TEST 1 
TEST 2 
TFST 3 
TEST U 
TEST 5 

,2n. 

/GET EXIT CCDF 

/INOtx EXIT ADDRESS 
/FORM RETURN ADDRFSS 
/RETURN 

n.M. 17 * REDEFINE 
/T.W. 16 = DELETE 
/l.W. lb = NAME 
/T.W. 11) - UPPER 
/T.W. 13 = LOWFR 
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TEST 6 /T.W. 12   -   STOP 
TEST 7 /T.W. 11    "   THFORETICAl 
TEST 6. / T.W. If)   •   LIMITS 
TEST 9. /T.W. 9   •    TINE 
TEST 1?. /T.W. 8   -   PROCEED 

/T.W. 7-OUTPUT   OPTION 
/T.W. 6   -   SKIP   FRAME 

1158        411175 JMP   I   RESPOX /NO  RESPONSE 
EQUALS   TEST.NULL 

I2SI «0 117 3 GGNOW, »CD   RESPOX /A   BUTTON   MAS   DOWN 
«1173 OAC RESPOX      /SO FORK RETURN ACDRESS 
4111T3 JMP I RESPOX    /AND EXIT 

START 
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BASELINE 2 

DEFINE DPR SUBR 
DAC I (SURR 
JSP I (SLRRtl 

TERMINATE 

/JSP "CALCUL' 

125«  262522 CALCUL, DAP RFTURN    /PROGRAM COUNTER 
2B1562 LAC N       /NO. SETS TO PROCESS IN T'LACF 
650100 S7A I        /TEST IF HAVE BEEN SET 
602150 JMP THOR      /NO-GO TO THEORETICAL 

126«  761000 CMA /YES-COMPLIMENT 
2*1735 OAC NN       /FOR INDEXING LATFR 

NSEC, REPLAY 1,2    /KFEP OISPLAY GOING 

126«  207256 LAC ISCTOSC   /FIRST Y VALUF ON SCOPF 
126»  »31563 SUR I Y      /HIGH Y LIMIT 

1*7177 MUL   (1 
S6712H U1V   B'CRY 
7601900 NOP 

127« »01532 ACD   W7 /ADDRESS   OF    1ST   X   VALUE 
2*1533 DAC   COUNTER /eEGINi-iINr.   CF   DESIRED   X   VALUFS 

REPLAY    1,2 /KFEP    CISPLAY    GOING 

1273        211563 LAC   I   Y 
127*        »3156» SUR   1    Y«I /NO.   PTS.   W/I    LIMITS 

5*7177 MUL   I 1 
1671211 DIV ROBY 
760000 NCP 

130«   »07177 ACD (1 /WANT INCLUSIVE SECTION 
T61000 CMA 
2*173» OAC NUM /FOR INOEXING LATFR 
761000 CMA 

130»   651600 CLO 
»00125 ADD TOTAL        /TOTAL NO. OF X SUR I 
127257 A\U I 577777 
2»0I25 DAC TOTAL       /LOW OROER REGISTFR 

1310   6*1000 SZO 
1*0126 ICX TOTAL»!     /HIGH ORDER REGISTER 

1312   231533 LOOP, LIO I COUNTER   /X SUB I VALUE 
207260 LAC (SX /ADDRESS CF SUM X SUB I 

DPR DAC /COUfiLE PRECISION ADD 
1316   211533 LAC I COUNTER 

«51533 MUL I COUNTER   /x SUB I SUUAREO 
132»   672001 R1R IS /FIX SIGN BIT 

121535 OIO TEMPI        /LOW ORDER 
2*1536 DAC TEMPI»!      /HIGH ORDER 
ä»1537 CZM TFMP1»? 

132»   1*15*0 D/M TFMPK3 
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1321 

133« 

1336 

13kl 

135» 

135» 

1362 

136« 

I»I5»1 
I»15k2 
l»15k3 
I»i5»k 
207263 
22726k 

211533 
450210 
»013kk 
»07177 
«50100 
6013k6 
J00l2k 
6k0200 
»27177 
2kl535 
4k0200 
761000 
»27267 
6k0500 
«17270 

201535 
«65001 
»07271 

•»1533 
»6173» 
«01312 

»41735 
601262 

20727k 
2»1563 
207275 
2k156k 
200133 
5k7205 
«72001 
120117 
2k0 120 
20013k 
6»7205 
»«7777 
«67377 

L00P1, 

am TEMP2 

Dl* TEMP?«1 

DIM TEMP2»2 
IV M TEHP2«' 

l »c (SXS 

1  10 (TEMPI 
DPR ODAO 

REPLAY   1,2 

1 »i I    COUNTER 

SPA I 

JHP . iii 

•DO ( 1 
S/A I 

J'l' .•3 

XC I GRANULE 

SP« 
sue I 1 

DAC TEMPI 

SPA 

L*A 

sue (k57. 

SZH 

JHP I    IRESET*1 

1  A! TEMPI 

SAl IS 

Acn (2L0C 

DPS D1NDEX 

1 ix COUNTER 

[ St' NUM 
JHP LOCP 

REPEAT   2. 

ISP NN 

JHP NSEC 

REPLAY   1,2 

1 Al (YXYXL 

DK Y 

1  A( IYXYXI«! 

DM Y«l 

1 AC SX 

MUI ( 1000. 

p [R IS 

DIO HU 

DA( MU»1 
1   Al SX»I 
Mil lr.v. 

SCI 9S 

SCI US 

/ADDRESS OF CUMULATIVE X SQ. 
/ADDRESS OF 90UARED VALUE 
/k REGISTER PRFCISION AOD 

/KFFP DISPLAY GOING 

/SHIFT INSTRBCTION TO THE RIGHT 

/MAXIMUM POSSIBLE FOR 
/SCOPE DISPLAY 

/CORRECT X VLAUE 
/SINCE DOUBLf PRECISION 

/TO GET DOUBLE PRECISION INDEX 

/TO NEXT X SUB I 
/TEST    IF    HAVE    FINISHED 
/KO-CONTINUI 

ICX   Y IDX    V«l 
/TEST   IF   HAVE   F1NISHFD  TRACE 
/KO-DO   NEXT   SECTION 

/KEEP DISPLAY GOING 

/LOU ORDER PART 
/FOR ACCURACY 

/HIGH ORDER PART 

/CAF.NOT RE MORE THAN 1 REGISTFR 
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Uli «18128 
;»«!!( 

uu 18T276 
Uli 227277 

U1T 2«eii7 
IH2I •28128 

288 125 
«27177 
2»IJ35 

1*2« ««8288 
•8 1522 
28812« 
2«I536 

U3B 287268 
227268 

U3» «815*1 
28738« 
227277 

um 1815«! 
7815«! 
2«U«5 

U<t* ?» U»f 
288888 
761888 
2«8888 

USf ««U*7 
««1««5 
127387 
»8 1»15 

US« 227263 
28738« 

2815«! 
257318 
2815«? 
257311 
281513 
257312 
2815«« 
257313 
718812 
2*7135 
•373!» 
»67 135 
«81*72 

U7S 217318 
2«I5«1 
217311 

ISff 2«15«2 

I". 

•f 

»'. 

/HAVE SX-ldl"0. IN MU NOW 

/AVERAGE TIMES 1088. 

/I» REGI5TFR PRODUCT 
/ACCRESS OF PRODUCT 
/ADDRESS CF LOW OROER PART 
/ADDRESS OF LOW OROFR PART 

ADD MU-,1 
DAC MU*I 

LAC (ML 
LIO OCTAL 
DPR OPCIV 
DAC MU 
CIO HU*1 
LAC TOTAL 
SUB ( 1 
DAC TEMPI 
SPA 
JKP FJ0RRCW 
LAC TOTAL» 
DAC TEMPI« 
LAC (SX 
LIO ISX 
DPR OMUL 
TEMP2 
LAC (TEMP; 
LIO (T0TA1 

DPR DPCIVU 
TEMP2 
LAW TEMP2 
DAP .+2 
DAP .»5 

LAC .-. 
CMA 
DAC .-. 
1DX .-1 
IOX .-« 
SAS (LAC TEMP2»* 
JMP .-6 
LIO (SXS 
LAC (TEMP2      /ADCRESS OF LOW OROER PART 
DPR DDAD /» PRECIS1CN ADDITION 
IRP  A,,8,1,2,3* 
LAC TEHP?»A 
DAC I  (MAC UV.', »u»« 
ENDIRP 
LAC TEMP?-»!» 
DAC I (MAC laaeetu»/ 
1, LAC TEMP2»! 
DAC I (MAC I8BB8*«-H 
2, LAC TFMP?»2 
DAC I   (MAC  iaeii<t»M»2 
3 LAC TFMP2»3 
DAC I (MAC l8882+«+3 

LAW I  I.'. 
DAC FLIPF 
JSP I    (XSHIFTH008B 
ISP FLIPE 
JMP .-? 
1RP      A, ,8,1,2,3* 
LAC I     (MAC»18ak)0*l<»A 
CAC TKPP24A 
ENOIRP 
LAC 1     (MAC»10(i(1<lU»C 
DAC TEMP2»0 
I, LAC    I    IMAC*18P8e*«»l 
DAC TEMP?»! 

U    REG.    >(0. 
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217312 
2HI5K3 
217 3 13 
2H15U14 
2B73BU 
22726» 

2. 
DAC   Tf»P2«? 
3 
D»C   TEfP2*3 

l»C   I    IMAC»1,' 

LAC   I    IMOIIGI .'»"• 

LAC   ITCMP2 
LIO ITEMP1 
DPR DPDIVFtliea» /UlrtllM    IN    Al 
DPR SORT /GET   STANOAKO   DEVIATION   FROK   VARIANCE 
LAC SIGMA 
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8*7321 
1*7177 

21.0121 

60174? 

MUL   131. 
DIV   II 
NOP 
DAC   SIGMA 
REPLAY   1,2 
JPP   COMPUTF 

/KEEP   OISPLAY   GOING 
/TO  LOAD   BUFFER   FOR   HISTOGRAM   DISPLAY 

«87171 
2*1535 
718001 
•8812« 
2*153« 
«01*30 

BORROW, ACO 1*00000 
OAC TEMPI 

LAW I 1 
ACO TOTAL«! 
OAC TEPPI+I 
JMP TP 

/BORROW FOR« HIGH ORDFR 

018001 
1538 8308«? 

838883 
83080« 
777777 
777777 
777777 
777777 

/TO CALL '. JSP CALCUL 
/ RETURN 
/ 
/ 
/INITIALLY'. SX SET TO 7ERO •,REGISTER WITH SUB XI 
/ SXS SET TO 7FRC ',REGISTER WITH SUB IXI2) 
/ TOTAL SET TO ZERO '.TOTAL NUMBER OF PTS. IN SAMPLE 
/ 
/ 
/INPUT'. N NUMBER OF SETS OF LIMITS 
/ YH1 HIGH Y LIMIT 

YL1 LOW Y LIMI 1 
YH2 
HL2 
THROUGH 
YHN 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/OUTPUT'. CUMMULAT1VF STD. CEV. IN REGISTER 
/ CUMULATIVE FREOUFNCEV CURVE IN BUFFIR 
/ AREA 'TABLE' PLUS NEXT 18380 LOCATIONS 
/ WITH BASELINF FREQUENCY AT LOCATION 
/ "ZLOC WHICH IS IN «IDOLE OF TABLE. 
/ 
/ 
/ 
/FORMULAS . SIGMA-SO. si ((SUM X SUB SO. 
/ SO.RT.(Y) • (Y/AN - ANl/2 

/LOCATIONS AND CONSTSNTS 

MCDULE«10Z00 
wi. 30002 
U*< 30383 
W7, 30006 
COUNTER, 
TEMP, .-. 
TEMPI, .-. 
TEMPH1, .-. 

(SUM X SUB I' SUM X SUP I I/NP/(N-I I SO 
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I53T »77777 
777777 
777777 
777777 
777777 
777777 
(00207 
(00066 
(31003 
(20325 
«21151 
777777 
777777 
J77777 
777777 
777777 
777777 
777777 
777777 
(00000 
001572 
»01573 
«01623 
(00000 
(01271 
«0000Z 
?77777 

TEMP1*2, 
TEMPH3, 
TEMP2, -, 
TEMP2»I, 
TEHP2*2, 
TEMP2*3, 
SAVEY, 100207 
SAVEX, 100066 
PIHISTO, 
P1RACE, rRACE»3 
TTBL. rHYTBL«3 
SAVEXX, -, 
SAVEYY, - 
c:x. - 
DY, - 
E)Y*1, - 
ODY, - 
Mil - 
NNN, - 
N,         0 
Y, fXYXL 

rXYXL+1 
»915,     »15. 
•915*1,   0 
«700, B0. 
K700«l, 1 
COUNT, -. 
YXYXL      REPEAT 2 

/STARTING Y COORDINATE 
/STARTING X COORDINATF 
DATA»!    /BUFFER FOR DISPLAYING HISTOGRAM 
/PUFFER FOR DISPLAYING TRACE 
/BUFFER FOR DISPLAYING THEORETICAL 

/NUMBER OF LIMIT SETS 

/TRACF LIMIT PAIRS 

/COORC. SUBR, HISTO BUFFER, THEORY BUFFER, AND TRACE BUFFER SET 
/TO COMPUTE INCREMENTS IN MINOR COORDINATE WITH WHOLE 
/STEP INCREMENTS IN MAJOR CCOROINATE AND FINAL STEP 
/INCREMENTS FOR BOTH TO COMPLETE THE VECTOR 
/•'JSP COORD' WITH X DIFFERENCE IN 'HIN* AND Y DIFFERENCE 
/IN 'MAJ' 

1616 261701 
311711 

1621 201733 
(10200 
711000 
211736 

1621 201732 
«10200 
7«1000 

1630 121736 
«10200 
«01705 

1631 201732 
163* H7I77 

COORD, DAP RTN 
D2M SW 
LAC MIN 
SPA 
CMA 

/PROGRAM COUNTFR 

DAC R /ABSOLUTE VALUE OF 01 
REPLAY 1,2 
LAC MAJ 
SPA 
CMA 
SUB R 
SPA /TEST WHICH IS LARGER 
JMP SWITCH /X IS 

COORDI, LAC MAJ 
MUL 1 1 /SET UP FOR DIVISION 
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«47322 
7«eeee 
521736 
»sinee 
«01713 
610200 
741000 
211731 
76I00B 
211735 

201733 
5»1736 
1*1732 
740000 
211710 
761000 
101733 
817177 
561731 
760000 
«10100 
601666 
761000 
8117323 
211737 
201710 
610100 
601671 
76 1000 
017323 
2XI7II0 
201736 
610100 
601703 
761000 
017323 
211736 

1701        601701 

1701 201732 
221733 
211733 

1711 121732 
111711 
601633 

17U        111735 
1711        311731 

201732 
610100 

DIV ( 177 
NOP 
OIO K 
SZA I 
JMP STEPS 
SPA 
CMA 
DAC Ml" 
CHA 
DAC NN 
RtPL AY 1 , ? 

LAC «IN 
MUL R 
DIV HAJ 
NOP 
DAC HP 
r.f A 
ACD HIM 
HUI I 1 
DIV HUP 
NOP 
SMA 
JHP .»3 
CCA 
ICR (200 
DAC w 
1 AC «P 
SfA 
JHP .» ! 
:M 
I OP. (2fV 
DAC RP 
LAC R 
5MA 
JHP . •» 
CHA 
I OP (2C0 
DAC R 

REPLAY 1,2 

PTN,      JMP •• 
SWITCH,   LAC HAJ 

LIO HIM 
DAC »IK 
DIO HAJ 
IDX SN 
JHP COORD 1 

STEPS,    D7M NN 
ozt> NUP 
LAC HAJ 
'.MA 

/WHOLE   STEP 

/INCREMENT    IN    PARTIAL    STEP    FOR    »AJ 
/TEST    IE   NEED    WHOLE    STfP 
/NO-SET   UP   FOR   ONLY   PARTIAL 

/NUMBER OF WHOLE STEPS 

/FOR INDEXING 

/INCREMENT IN PARTIAL STEP FOR MIN 

/TO GET MAGNITUDE 
/PUT IN MINUS SIGN 

/TO   GET    MAGM T1IDE 
/PUT    IN   MINIS    SIGN 

/TO GET MAGNITUDE 
/PUT IN MINUS SIGN 

/KEEP DISPLAY GOING 

/BACK TO PRCGRAM 

/SO HAVE LARSER DIFFERENCE 
/IN VARIABLE CALLED HAJ 
/AND SMALLER INCREMENT [N 
/VARIABLE CALLED MIN 
/SO KNOW THAT HAVE SWITCHEP 

/NO WHOLE ST6PS 
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ITU MI722 
1721 ?»iee? 

Ik/323 
2*1736 
7« 1733 

ITM ««•tee 
••173« 
74ieen 
i»7323 

1731 2kl7kB 
•1171k 

1732 F77777 
?77777 

173« »77777 
»77777 
T77777 
F77777 

17«! T77777 
itgiee 

ITM • 37 32» 
28 153k 

17«« »•SBP1 
tf7177 
761 tie 
{«1533 

IT« !61ftC 
M72I5 
•67325 
J6fHif- 

175« IklSSk 
117326 
J«15k7 

17«! 217327 
i»72iS 
«72«»1 
«21535 

176« 2«1536 
2I733B 
lk72Bi 
••7777 

»77« ••7*77 
«•1536 
1»!536 
21726k 

•77» 227331 

MT! MIS55 

irr .•• 
i •» 
10« ate 
DAC R 
1 AC MIN 
SMA 
.irv ,*3 
CM« 
I0< 1200 
DAI RP 
>n> K 1 N 

MAJ, 
MIN, .-. 
NUM, .-. 

/IÜ GET MAGNITUDE 
/MINUS SIGN 

/TO GET NAGN1TUDE 
/MINUS SIGN 

/BACK TO PROGRAM 

/LARGER INCRIMFNT 
/SMALLER INCREMENT 
/NUMBER OF KHOLE STEPS 
/-NUMBER   OF    »HOLE    STEPS,    Mil    INOFXING 
/INCREMENT    IN   MAJ.    DIR,    IN    PARTIAL    SIFP 
/INCREMENT    IN    MIN.    DIR.    IN   WH1IIF    STFP 
/INCREMENT    IN   MIN.    DIP.    I"J   PARTIAL    STEP 
/e    IF    Y"MAJ,    X=MIN   OR    I    IF    V"MIN,    X-MAJ 

/LOACS PUFFER FOR HISTOGRAM INTO MODULE 1 

LAC   TEMP 
SAL    IS 
ADD   I I 
CMA 
DAC   COUNTFR 
CMA 
MIL  iifree. 
DIV   I 915. 
NOP 
OAC   DX 
LAC   IDATA«3 
DAC   PTHISTO 

REPLAY    1,7 

LAC I 
MUL (I 
RIR IS 
010 TE 
DAC TE 
LAC I 
MUL I I 
SCL 9S 
SCL BS 
ACO TE 
OAC TE 
LAC IT 
LIO (K 
OP« DP 
OAC DY 

JSP I  ITABTEST 

/NO.   OF   STEPS 

If INO   RANCt    OF    BUFFER 

/FOR   ACCURACY 
MO.   HORIZONTAl    INCREMINTS   ON   SLOPF 

/FACTOR   FOR   X 

/KEEP DISPLAY GOING 

/LOM ORDER BITS 0» YIMAX1 

/SET SIGN BIT 
MPI 
MPI*! 
IMAXIMUM«I /HIGH ORPER BITS JF YIM\X) 

MPI «I 
MP1«1 
EMPI 
7«e /POSSIBLE    INCREMENTS   Pi   Y 
DIV 

/COUBLE PRES10N 
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?ei»2 

200« 

2017 
2020 

2026 

21.1» 

2ttk3 
20k« 

207205 
147177 
56 155k 
760000 
»»7177 
«67322 
760000 

121560 
lumen 
761000 
2k 1 56 1 
1MS53 

20153k 
665001 
761000 
»07271 
227332 

001535 
201536 
6k0100 
602037 
201535 
5k7177 
661555 
602037 
6020k3 
20726k 
227333 

»21553 
J»1535 
»01553 
2kl553 
201535 
Sk7177 
«67322 
7600e0 
321736 
150100 
102075 
Ik0k00 
761000 
2kl735 
700177 
221535 
6k2000 

[110 DYtl 

REPLAY |,2 

LAC (1000. 

MUL I 1 
DIV !)X 
NÜP 

MUl 1 1 
DIV 1 1?7 
NOP 
Din SKR 
S/A 

CM« 
[i a r NNN 
DZH SAVEYY 

REPLAY 1,2 

I AC TEMP 
SAI IS 

1 K 

ADD IZLOC 
L 10 IK100K 
DPR DMUL 
TEMPI 

1 AC TEMP1+1 
S ZA 

JMP .*6 
1 »C TEMPI 
MUL I 1 
DIV 01 
JHP .•2 
JHP .•5 
1 AC. (TEMPI 
1 10 (DY 
DPR DPDIV 
SUB SAVEYY 
DAC TEMPI 

too SAVEYY 
DAC SAVEYY 
1 AC TEMPI 
Mill 1 1 
DIV 1 177 
NOP 
1 10 * 
S/A I 
JMP STEP 
iMA 
CMA 
DAC Mi 

LAW 177 
LIO TEMPI 
SP1 

/FACTOR FOR V 

/KEEP DISPLAY GOING 

/SINCE INCREMENT IN 
/X WILL ALWAYS BE THE SAME 

/CONSTANT DIFFERENCE IN X DIRECTION 

/SINCE OOUBLE PRECISION 

/TEST IF NEED TO DO DOUIILE PRECISION 
/DIVIDE - IF NOT, DISPLAY WILL BE 
/COMPLETED MUCH FASTER 

/AOCRESS OF HIGH MANTISSA 

/INTERESTED IN DIFFERFN1E 
/Y DIFFERENCt 

/SAVE FOR NEXT DIFFERENCE 

/SFT UP FOR DIVISION 
/HOW MANY WHOLE STEPS 

/FOR    INDEXING 
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206»   ("17323 IOR (200 /MINUS SIGN 
!»733» IOR tkt? /INTENSITY 
76»000 ClI 
477777 SCR   9S 

287«        677001 SCR   IS 
8315*7 n 10   I   PTHISTO 
»»1547 IDX   PTHISTO 
»»1735 ISP NN /NO. Of WHOLE STEPS 

207»   602071 JMP .-3 

2075   201734 STEP, LAC R /PUT IN PARTIAL STFP 
450100 S/A I 
602110 JMP .•"). 

210»   4»0»00 SM 
60210» JMP .•:< 
761000 CMA 
0»7323 IOR (2CH /MINUS SIGN 

210»   (»733» IOR I'lBB        /INTENSITY 
645377 SAL 8S 
2515»7 DAC   I   PTHISTO 
»»15U7 ICX   PTHISTO 

REPLAY 1,2      /KEEP DISPLAY GOING 

2111    201561 LAC NNN /NUMBER OF WHOLE STEPS IN X DIRECTION 
»50100 SZA I 
402122 JMP   STEP1 

211» 2*7125 DAC    'VARN 
227335 LIO   1202177 /WHOLE   STEPS   IN   X 
I315»7 DIO   I   PTHISTO 
»»I5»7 ICX   PTHISTO 

2121 »67125 ISP VARN /NUMBFR OF WHOLE STEPS 
602 116 JMP .-3 

2122 20156e                         STEP),     LAC RRR /PARTIAL STEP OVER IN X OlkM.IION 
650100 S/A I 

212»   402130 JMP .•» 
B»7170 IOR (2e(!00l*      /INTENSITY BIT 
25I5»7 DAC I PTHISTO 
«»15»7 IOX PTHISTO 

213»   TI0001 LAW I 1 
»0153» AtP TEMP 
2»153» DAC TEMP 
«41533 ISP   COUNTER /TEST    IF    HAVE    PONf    ALL    PTS 

213»        402016 JMP   L00P2 /NO-CONTtMJF 

213»   201553 LoC SAVEYY 
4»0200 SPA 
T6I000 CMA 

21U0   B»7336 IOR (1600 
661377 R»L 8S 
25I5U7 DAC I PTHISTO 
<»15»7 ICX PTHISTO 

21»«   T03000 LAW 3Be0        /STOP COCE 
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«15117 
»37 3211 

DAC   I   PTHISTO 
JSP   I    (TARTEST 
REPLAY    1,2 /KEEP   OISPLAY   GOING 

/8UFF6R   FOR   THEORETICAL   CURVE    IN   MOOULE   2 

2151 2*7337 
2*1551 

»HI 2*0 1 en 
11M IS«It* 

•»2352 
2**1*1 
»k*l** 

216* t(2 352 

2161 •k*iai 

2162 I«I553 
«J732H 

1161 2**117 

2171 III!« 
1*73*2 
?»**** 
1«1555 

217« 20*12lt 
»273*3 
2«22*2 
22153» 

22 B« l«2*ei 
M»2«e 
T77777 
»67**1 

228« 2«1536 
»72**1 
121535 
2*1535 

2211 1516** 
»B7227 
•27257 
1*1535 

221« «••»** 
«*I53« 
2*1535 
6*72*5 

2221 »72**1 
121535 
2*1537 
2*1536 

INS, 

REPLAY   1,2 

l Ar ITHYTPL»3 
DAC TTBL 

1 AC THEORY 
WA 1 
iPI' CTRACE 

I IC FLIPFLOP 
S It 
JPP CTRACE 

ICX FLIPFLOP 

D2H SAVEYY 
J jl> 1    (TAUTEST 

REPLAY    1,2 

I  «C. PC) 
(1PR EXP 
ma. 1 I.V,'. 
DIV (7ee. 
NC1P 

DAL DY 
I AC GRANL'LE 

sue i6t.ee 
['AC. INS 
L 10 TEMP 
HU IS 
ri A 

sei IS 
DAC TEHP1-H 
Ci IR IS 
DIO TtPPl 
1 AC TEMPI 
CIO 
too 12 
AND {377777 
DAC TEMPI 
S/0 
IDX TEPP1«! 
LAC TEMPI 
HUI 1 ICflP. 
HI R IS 
DIO TEPPI 
DAC TEMPW2 
LAC TEPPKI 

/TEST THEOR. BUTTON STATUS 
/NOT PUSHED DOWN 
/CN-CHECK    IE   HAVF   CALCUI AIED   YET 

/TEST    IF    HAVE    CALCULATED    VAldtS 

/YES,   GO   ON   TO   TRACE   PutFER 

/SO   WON'T   CALCULATE   TWICE 

/INITAIl    Y   COORDINATE 

/KEEP OISPLAY GOING 

/JVFRAGE 
/TO GET GRESTEST POSSIBLE Y VALUE 
/SET UP FOR OIVISION 
/POSSIBLE INCREMENTS IN Y DIRECTION 

/FACTOR FOR Y SCALE 

/CREATE DEGRANULATOR 

/CEGRANULATE 
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222« 647285 
467777 
447377 
49 1537 
Jill 536 
287264 
227344 

241535 
761.088 
281531. 
182282 
54714S 
472801 
121541 
281511 
»2734« 
24I5UI 
78088 1 
241733 
141571 
341741 

110001 
241733 
281535 
541571 
«67177 
168080 
401541 

647285 
641555 
760080 
421553 
241732 
481553 
24 1553 

421616 
20 174 1 
448188 
482345 
281735 
«58 188 
482 320 
788177 

Ml  1 1 1001». 
su 9S 
SCI BS 
M r TEMPI»? 
:•«(. TFHPltl 
L»C {TEMPI 
I 10 IK915 
DM DPCIV 
DAI TEMPI 
CL1 
I »C TEMP 
xc l INS 
W 1 I-103P. 
K IK IS 
010 TEMP2 
I 41 TEMP2 
SI   H 1508. 
UAL TEMP2 
1  «W 1 
DAI MIN 
DZN COUNT 
DIM SW 

NEXTPT,         REPLAY   1,2 

LAW. 1 
DAC MIN 
1 »l TEMP 1 
HI  I .. 01 M 
I'l V 11 
HOP 
too TEMP2 
DPR EXP 
Ml 1 11800. 
I'l V DV 
NIT' 
SI B SAVEYV 
DAI MAJ 
AI D SAVEYY 
DAI SAVEYY 

JSP COORD 
1 »C SM 
•,/A 

IMP "li 

1  Al. NN 
S/A i 
.IMP STEP2 
1  A» 177 

/INCREMENT EACH TIME 

/LARGEST VALUE 

/MOST NEC NUMBER • 100 

/X ALWAYS SAME 

/KEEP 01SPLAY GOING 

/TO GFT INTO AC COMPLIMENTED 

/NOW HAVE X VALUE 

/TO GET COORD. 

/TO GET DIFFERENCE 

/TO GET NEXT DIFFERENCE 

/TEST MMICH IS LARGER 
/X IS 
/Y   IS-CONTINUF 
/TEST   IF   ANY   WHOLE    STEPS 
/NO-GO   DO   PARTIAL 
/YES-PUT    THFM    IN 
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22 I 732 L10   M»J 
tU??.?.? SIM 
«117323 ICR    I??.' /MNUS   SIGN 
eU7331| ICR    l»tt /INTENSITY   PIT 
»65377 SSL   HS 
«»7161 IOR    {•< /X    INCREMFNT    FOB    V   WHOL'     STEP! 
«77777 SCR   «S 
677777 SCR   «S 
I3I5S1 OK)    1    TTF'i 
«»1551 IDX    TTP.L 
,61 MS ISP   NN /TFST    IF    HAVE    MORI     WHOI       STFPS 
«023114 JPP   .-3 /VFS   00   »GAIN 

STEP2, REPLAY    It? /NCW   00   PARTIAL    STFP   I V   w 

2BI736 LAC   R 
e«»T33«t SKEP2, IOR   ('i«B /INTENSITY   I'll 
«65377 SAL   BS 
• 117177 IOR   I I 
251551 DAC    I    TTPL 
HUI55I irx   lri>L 
«»1571 IUX   COUNT 
«27325 SAS    (915. /TFST    IF    HAVE    EINISHFP 
«B2253 JPP   NrXTPT /NO-DO   NEXT   POINT 

7I8BBI FNOLP, LA«    1     1 /Y^S    -   FINISH   UP 
«01551 Air    TTPL 
2»155l PAC   TTBL 
211551 LAC    I    TTPL /PICK   UP   LAST    UORC    ANT   PUT    IN 
1*7171 ICK  ineeeei» /ESCAPE HIT 

251551 D«C I TTPL 
»U155I ICX TTPL 
7B3BBB m säen      /STOP COD! 
251551 UAC I TTPL 

RIPLAY    1,2 /KEEP    DISPLAY   GOING 

23*»        6B2352 JPP  CTRAl.F /NFXT   BUFFER   »RE« 

XM»X, REPLAY    1,2 /KEEP   DISPLAY   GOING 

23*6   2817*e lie RP 
«02322 JCP SKEP? 

235«   «8175« KI088, IMF. 
«B8BB0 0 /TWO Rfi.lSTIR CONSTANT 

/ROUTINE TO SET UP SUFFER FOR TRACE DISPLAY IN KOOULI 2 
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2352 21153« 
1(1080 

235« 2«1533 
761000 
6«7205 
6673»7 

2361 760100 
»«1557 
207350 
2«1550 

2361 1*1 7U 1 

2366 70000 1 
>«7205 

2371 6*1557 
760000 
2*712« 
161000 

237« 2«1732 
I«I552 

237J 2017«) 
2«ei 650 100 

102*0« 
221733 
121732 

2*0« 211532 
10012« 
6*7351 
661557 

2» II 160000 
•21552 
2»I733 
«01552 

2*1« 2*1552 

2k IS 621616 
2(17«! 
6«0I00 

2«2I 6I2«51 
211735 

•50100 
602*3« 

2«2« 207352 
1*1737 
677777 
677777 

2*30 131550 

««1550 
»61735 

PEAT, 

CHA 
OAC COUNTFR 
CHA 
MUL i leen. 
OIV (850. 
NOP 
DAC OOY 
LAC <TRACE»3 
OAC PTRACF 
D7M SW 

REPLAY 1,2 

LAW I 
MUL < ItVC. 
DIV DOY 
NOP 
DAC BOB» 
CHA 
DAC MAJ 
OZH SAVEXX 

REPLAY 1,2 

LAC Sw 

S7A 1 
JHP .»3 
LIO HIN 
DIO HAJ 
LAC 1 «7 
XCT GRANULE 
HOL (2500. 
DIV DDY 
NOP 
SUB SAVEXX 
DAC HIN 
ADD SAVEXX 
DAC SAVEXX 

JSP COCRD 
LAC SH 
S7A 
JHP XLARGFR 

LAC NN 
S2A I 
JHP SIFP3 
LAC (377*20 
IOR W 
SCR 9S 
SCR 9S 
DIO I PTRACF 
ICX PIRACE 
ISP NN 

LAC I «3 

/FOR INDEXING 

/NO. OF PTS. IN Ik.'i I 

/FOR ACCURACY 
/NO. OF INCREMENTS IN AREA OF SCOPF 

/FACTOR FOR Y 

/KEEP OISPLAY GOING 

/Y INCREHENT CONSTANT 
/FACTOR FOR BOTH SCALES Will M 
/THE SAME - SET IT USING Y 

/SINCE HILL ALWAYS BE NEGATIVE 
/CHANGE IN Y EACH TIME 

/KEEP DISPLAY GOING 

/TO   GET   DIFFERENCE 

/SAVE    10   GET    niFFFRENC     «GAIN 

/TES1   WHICH  DIFFERENCE    IS   lnflr.lR 

/X    IS 

/VECTOR HODE WORD 
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ikit     it2um 

STEP3, REPLAY 1,7 /KEEP DISPLAY GOING 

211736 
«1173311 
4*5377 
f i* 1 71» t' 
151550 
»»1550 
«•7250 
«021)50 
•»1532 
•«1533 
«02376 
«0250k 

I «C R 
IOR (100 
SAL 8S 
IOR RP 
DAC I PTRACE 
IDX PTRACE 
SAO (THYTRL 
JKP .•» 
IDX W7 
ISP COUNTER 
JHP PEAT 
JMP FINUP 

/TO NEXT X VALUE 
/TEST IF HAVE FINISHED 
/NO-CONTINUE 
/YES-GO FINISH UP 

REPLAY 1,2 /KFEP DISPLAY GOING 

21.52 

2»5» 

201735 
«50100 
«021(72 
201737 
«»733» 
•»5377 
«»7377 
221732 
«»2000 
«»7323 
»77777 
«77777 
131550 
•»1550 
««1735 
«02»66 

LAC NN 
SZA I 
JHP STEP» 
LAC H 
IOR <»ea 
SAL 8S 
IOR 1177 
LIO MAJ 
SPI 
IOR 1200 
SCR 9S 
SCR 9S 
DIO I PTRACE 
IDX PTRACE 
ISP NN 
JHP .-3 

/MINUS SIGN 

/NO OF WHOLE STEPS 

REPLAY 1,7 /KEEP DISPLAY GOING 

2»73 
2»7« 

2017»0 
«»733» 
«65377 
«»1736 
251550 
»»1550 
«»1532 
«61533 
«02376 

LAC RP 
IOR (»00 
SAL HS 
IOR R 
DAC I PTRACE 
IDX PTRACE 
IDX W7 
ISP COUNTER 
JHP PEAT 

/TO NEXT 
/TFST IF 

X VALUE 
HAVE FINISHED 

/NO-CONTINUE 

710001 
»01550 
2»I550 
211550 
«»7171 
251550 

FINUP, LAW I 1 
ADD PTRACF 
DAC PTRACE 
LAC I PTRACE 
IOR (»0000(1 
DAC I PTRACE 

/PICK UP LAST WORD AND P'JT IN 
/FSCAPE BIT 
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t«1550 
7830011 
251550 
207353 
2111532 

ID« PTRACF 
L 1« '. 
OAC I    PTP.ACE 
LAC I Jf0C6 
OAC w7 

/STOP   CODE 

REPLAY    I,2 
JKP    .-. 

/KFFP   OISPLAY    GOING 
/PACK    TO   MAIN   PGM. 

/BASELINE   FUNCTIONS 

2521 262525 
702526 
22735H 

252» 170M5I 
602525 

2526 776261 
61.0071 

253« »5172U 
230023 
«111765 

2533 T763116 
253« »56471 

2371N6 
«50071 
«7U5U6 

25110 5165611 

P.ADTAP, DAP    .•!! 
LAh    .*U 
LIO   I 3«. 
JCA   TYPE 
JMP    . 
TEXT    / 

ft 
D    I 

APU 

T   T 
APE 

CO 

NAMECARET   M 
LAC    N 
MUL    1 I 
OIV   I I 
NOP 
ADD   INAfE-6 
DAC   XCC 
LAC   1    XCD 
ACD   120 
DAP    I    (NAPCRTM 
irx  XCC 
LAC   I    XCD 
ACD    (30 
DAP    1    (NAKCRT*2 
1-IM.AY    l.'.NAHCRT 

DAP INI1X 
SI! FLIPFLOP, REI1EEN. TIME, THEORY, EOF INI), SX.SX    1 
ST/ puCCFr.CHNSEL ,1 IMGAT, STYLE,SXS    3,SXS    ?,SXS,SXS    I 
ST/ NLP,l"Li,"U    1,SIGHA.N,STATUS,PRTS,TOTAL,TOTAL*1 
ST7. F'CCNTR.TEMP, I     IINF01.I    I INFO 1*1.1    (INFO?,I    (INFn?*l,l     IINKH 
SEI TICGAT.I /INITIAL    STATUS    IS    FR1MI    BY    FR*«I 
IRP      h , ,0,1,2,3,4 ,S,6,7* 
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Ml* 

um 

•573*3 
•573*3 
•573611 
•5T365 
15736* 
•573*7 
*S.?3Te 
•57371 
157372 
»57373 
•5737» 
•57375 
»S7J7* 
K73T7 
is7»ee 

Tteiae 
257216 

DZM I (NAME»3»B»7 
DZM I IN*»! »I<»8. I 
END1RP 
DZM I INAME»3«l!»7 
DZM I (NAHF*ll«a«7 
1, OZH I 1NAME»3»W7 
DZM I 1NAKF+M+1»7 
2, 02« I INAHE»3*2«7 
DZM I (NAME»M*2»7 
3, DZM   I    (NAHE»3*3«7 
DZH I INAHF*l|t1»7 
», OZH    I    (NAHE»3»U«7 
DZM I (NAME *I4*U«7 
5, DZH   1    (NAMHi<S«7 
DZM I INAME*U«',»7 
6, DZM   1    (NAME»3»6«7 
DZM I (NAMF«U»6»7 
7 DZM    I    <NAME*3*7«7 
DZM I (NAME*l4 + 7»7 

LAM    I.'.' 
DAC I (CHANNEL!,** 
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2631 »«0200 
257220 
780380 
257222 

263« 700»00 
257»82 
287»83 
257218 

26»i 287»8» 
257»85 
2B7»B6 
257»B7 

26«« 287171 
257 326 
783888 
257U18 

2651 •»712« 
287»l 1 
2»7127 
157127 

265« «»7127 
»27327 
«82653 
768288 

etttte 

2728 768887 
227«52 
728825 

2731 «82731 
83»130 
820866 

273» 261761 
•08013 
003080 

2737 «37»53 
27«i 20012» 

•2 7»5h 
2»27»6 
217»55 

27»« »27271 
675081 
T77777 
2»7 130 

275« 217»56 
«27271 
675081 
1827146 

275» •27130 
«»0288 
761000 

LAN 200 
DAC I (CHANNELS<-7 
LAW ill 
DAC I (CHANNELS*8. 
LAW »Uli 
DAC I (CHANNELS»». 
LAC {SH117 
DAC I (OATA 
LAC (2202P7 
DAC I (DATA* I 
LAC I 100066 
DAC I (0ATA»2 
LAC (»80008 
DAC I (DATA«3 
LAU 300H 
DAC I (DATA*» 
D7M 'FHCNTR 
LAC (TABLE 
DAC -K1ABLE 
07« I KTABLE 
|[X KTABLE 
SAS (HAXIAUM 
JVP .-3 
CLA 

REPEAT 8., 

INITX, 
IN1TXL, 

CIF ! 
LIO IINITXL 
DLA 
REPLAY 
JHP . 
3» I 30 
20066 
261761 
13 
3000 

jsp i (sue 
LAC GRANULE 
AND (-10000 
DAC 9580 
LAC [ (UltH 
SUB (ZLOC 
SAR IS 

DAC 957"D 
LAC I (TT*100 
SUB (ZLOC 
SAR IS 
XCT 95R0 
SUB 9570 
SPA 

OAP    I    (LIMITS»1*B DAP   I   (LIHITS»2oR 

/A    DISPLAY    (DARK)    TO   SET    STUP   F L Ar, 
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2757        2»3550 DAC   7C8 /AP.S.   VALUE   OF   OATAK-MU 
27*8        207»57 LAC   ( CUMSIIM» 10(100 

227332 LIO   ( K 1 ^ P :> 
DPR UMUL 

276»   ««1535 TEMPI 
20726» LAC (TEMPI 
227277 LIO ITCTAL 

DPR DPOIVb 
2771   ««1535 TEMPI 

201535 LAC TEMPI 
2»3551 DAC 7C9 

277»   200122 LAC XVNOH 
«65001 SAL IS 
I27»60 AND {1777 
a»7»6i iox i 2000 

3000   277U62 DAP I  IDATAX»! 
200122 LAC XYNOk 
•73777 RCR 9S 
661001 HAL    IS 

300»        «27»60 ANO   11777 
0U71461 ICR   12P0P 
277»63 OAP   I    (DATAX»<> 

REPLAY 1,2,DATAX 
1015   «»7131 ICX UNTFPRO 

605»63 JMP BGI00 

3017   207U65 BG72, LAC I I l'P «S12 . *50 
102«   2»0122 DAC XYNOh 

437»53 JSP I (SUN 
NEXTCRT   CRTDOC 

302» 2171.66 LAC   I    ItlfP 
665001 SAL    IS 
761000 CMA 
»07271 AOD   (ZLOC 

103»        2»7 132 DAC   T'OMMY 
217132 IADR, LAC    I    TOMMY 
t»0100 SZA 
603036 JMP   ..3 

J03»        »»7132 irx   TOMMY 
603031 JMP TATR 
217»66 LAC I ITEMP 
«65001 SAL IS 

30»«   «07271 ACD (ZLOC 
2»7133 DAC T'OMMK 
217133 TIALR,     LAC I TOMMX 

«»0100 SZA 
30»«   603051 JMP .*S 

710001 LAW I  I 
»07133 ADD TOMMK 
2»7 133 DAC TCMMK 

3050   «030»2 JMP T1ADR 
207 132 LAC TOMMY 
»27271 SLB (ZLOC 
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MM «75001 
ies« »63777 

«63777 
20012* 
•27*5» 

MM »»3043 
•63777 
«»3777 
177777 

106« 2*35W 

SAR IS 
RCL 9S 
RCL 9S 
L<C   GRANULE 
AND i-ieeea 
D»C 7358Y 
RCL 9S 
RCL 9S 

0»C 7C7 
/CEGRANULATION 

PROBSIG SIG1,SIG2,SIG3 
DZM SUMI 
Din   SUMI« 1 
LAC SIGMA 
SAL SIG1 

NUL I I 
DIV I ttm. 
NOP 
XCT GRANULE 
SAL IS 
ADD ULOC + 2 
DAC TEMP) 

SUB (ZLOC«2 
CMA 
ADD (ZLOC 
DAC C SUM 
LIÜ CSUM 

LAM SUM 
DPR DACD 
SUM1 
LAM 2 
ADD CSUM 
DAC CSUM 
SUB TEMPI 
SPA 
JMP .-10. 
LAC ISUM1 
LIO IKI«r>' 
DPR DMUL 
TEMPI 
LAC (TEMPI 
LIO (TOTAL 
DPR DPDIVk 
TEMPI 
LAC TEMPI 
DAC SIG2 

/SIG 3• SIGMA 

/SINCE DOUBLE PRECISION 

/ADDRESS OF -SIG3»SIGMA TALLY 
/PUT INTO 10 

/GO ON TO NEXT TALLY REG1STIRS 

/PROBABILITY OF GETTING 

/BETMEEN •• SIGMA.SIG? 

PROBSIG 0.7C2,I 
PROBSIG IS.7C3.2 
PROBSIG 2S,7C"t,3 

EOUALS   PROBSIG.NULL 
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32H7 2171156 
1258 227332 

325« («1535 
325« 287264 

227277 

3261 •81535 
2B1535 
2H35U1 
2B7133 

32 6« »27271 
»758B1 
1B3B63 
2H35K6 

32 7i 2BBI2U 
8271173 
»87177 
2»35H5 

82 76 783381 
26U563 

3388 4811515 
T8U213 
26li563 

13BT 287*75 
3318 227h76 

JT0MS1 
76neBB 
17B55B 

LAC i  (TTtie^ai' 
HO   IK10B? 
DP«   DMUL 
TEMPI 
LAC   (TEMPI 
LIO   (TOTAL 
DPR   DPCIVU 
TEMPI 
LAC   TEMPI 
DAC   7C1 /PROB.   OF   Mil   FOR   DOCUMENTATION 
LAC TOMMK 
SUB 1ZLOC 
SAR IS 
XCT 7358Y 
DAC 7C6 
LAC GRANULE 
AND (777 
ADD ( I 
DAC 7C5 /GRANULARITY 

DEFINE CARRIAGE 
LIO   (77 
JDA 9PT 

TERMINATE 

DEFINE    MEMBER A,R,C,D 
LAC I A 
LIO (B /CHARACTER COUNT 
JCA TYPE 
CLI 
JDA 9PT 
CLI 
JCA 9PT /GENERATE TWO SPACES 
LAC C 
REPEAT   1IF   VZ   D+B, JDA   DPT 
REPEAT   0IF   V7   D+B, JD»   PRID 
CARRIAGE 

TERMINATE 

CARRIAGE 
LAW   8Cd3 
DAP   MOVTR-1 
JMP   BG3 
LAW   BGNk 
DAP   MOVTR-1 
CARRIAGE 
CARRIAGE 
LAC   (8C1 
LIO   I8CC1 
JDA   TYPE 
CLI 
JCA   9PT 
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U2» 

764000 
170550 
200125 
8H7177 
«67477 
740000 
«5191013 
403335 
«>t012« 
443777 
463777 
2110125 
280126 
170513 
200125 
170513 
60331)1 
200126 
440100 
403325 
403332 

J506 207131 
650100 

351« 403537 

J53J 347131 
J540 405463 

3511 777777 
000121 

J542 ?77777 
777777 

äsmi 777777 
777777 
777777 
777777 

3550 777777 
777777 

CLI 
JCA   9PT 
.AC    TOTAL 
<Ul    ( 1 
31V   II 

N 0 >' 
S7.A   I 
JMP   8CH7 

CX    TOTALll 
fcsu. <CL   9S 

*CL    9 5 
)AC    TOTAL 
.AC   TOTAL»! 
JCA   PP! 

P.CB6, .AC    TOTAL 
JCA   DPT 
JMP   8CB5 

8C87, .AC    TOTAL*1 
iZA 
JMP   BC84 
JMP   BCP6 

BC85,              CARRIAGE 
MEMBER   8C2,.tCC2,MU, 1 
MEMBER   6C3,8CC3,7C 1.1 
MEMBER   eC3A,8CC3A,7ClA, 
MEMBER   8C4,8CC4,7C2, 1 
MEMBER   8C5,MCC5,7C3,t 
MEMBER   8C6,0CC6,7C4,1 
MEMBER   8C f,8CC7,7C5 
MEMBER   8CP,8CCB,7C6 
MEMBER   8C9,BCC9,7Cr 
LAC   INTER'RO 
s/J i 
JMP    BH72X 
MEMBER   fcC K»,8CC10,7CH 
MEMBER   8Cll,8CCll,7r9,l 

eG72X,             D7M    INTERRC 
J"P    RG100 

7C1, _ 
7C1A=SICMA 
fC2, - 
7C3, - 
rX4, - 
?C5, - 
1C6, - 
?C7, - 
fC8, - 
TC9, ~ 

PCCU27. 
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• •Ml 2 
(•««3 1 
• »»«»<, 
illltt 
«••«l|6 
«»•«22 
••••17 
•••«17 
• ••••<• 
«•••«II 
••••13 

BCC2'\l. 
8CC3-25. 
PCC14-38. 
8CC5=38. 
8CC6-38. 
6CC7-18. 
8CC8»15. 
8CC9>IS. 
8CCI«»32. 
8CC1 1»U8. 
8CC3»=1I. 

SUH1, 
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US« 2«363« 
«23635 
12*221 
28*121 

156* 17*6*2 
•23635 
12*236 
2*712« 

SS6» 17*513 
2*155« 
«17161 
«5*1*0 

»578 ««3633 
•23635 
82*251 
28153« 

157« «S8188 
«83683 
28812« 
«273«3 

56*s 2«3602 
2*153« 
T77777 
17*513 

360« ?8I7S0 
8*7177 
66155« 
7«88*e 

1618 2» 7 1-35 
2*153« 
(«7285 
«67177 

961« ?6**ee 
«88117 
«873«6 
(«7135 

16 2* 167285 
76**8* 
«87521 
277522 

162« 277523 

S631 «23663 
J63» «8363« 

163* 263662 
287525 
2«**66 

36«* 72887« 
213662 
72h*7« 
2«7135 

16k« 157135 

DS0S1. OAP   OSOSIX 
J S P OIMI 1 /SEI   UP   DECIHAL 
INF01 
LAC SIGH« 
JOA PK10 
JSP DINITI 
INF02 

1  AC F'HCNTR 
JOA DPT 
1 »C OX 
ATD (^ 
52« I 
JMP DS0S1X-I 
JSP üINIT1 
INF03 
LAC TEPP 
S7» I 
JHP .•6 
1 AL GRANULE 
sue (681*0 /CREATE   DEGRANU 
[.AC .•2 
1  A,. TEPP 

/CE6RANULATI0N 
JCA DPI 
LAW 1 v'l'l'. 
Mt 1 11 
DIV DX 
NCP 
DAC ELIPF /CELTA   X 
1 AL TEPP 
HUI I 1*8*. 
DIV 1 1 
NOP 
«OD MU 
«00 15**. 
Hl.'l. FLIPF 
niv I 1**0. 
NOP 
«DO (66 
TAP I    (CRTHU»2 
DAP I    1CRIMU*6 
REPLAY   l,2,CRTMU 
JSP DINIT2 
JHP • 

II A P IDNT 
I AC (XCT   BG15 
DM BGI« 
11 H 
L»C I    ION! 
I EM 
DAC FLIP'F 
DIM 1   FLII'F 

/DISPLAY INFO 
PRINT TO PACK 
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36») »»7135 
157135 
»»7135 

3659 357135 
T10002 
•87135 
2»7135 

365» «13662 
207526 
2H0I23 
207527 

3661 2»»»76 
2»»503 
»03662 

3663 263700 

3671 207530 
2»u»76 
2»1503 

370« «03700 

1701 26371» 
»23635 
02026» 

37011 217531 
•27»73 
170513 
423635 

371t 020277 
217532 
170513 
»23663 

371» »00000 

IDX FL IPF 
01* I FLIPF 
ICX Fl IPF 
Din I FLIFF 
i u I 2 
ADD FLIPF 
DAC FLIPF 
ICX IDNT 
LAC (JfP Pr, 1H 
DAC 10 
LAC (JMP 7/r,F 
DAC MU2 
DAC K3Z 
JPP . 

DAP IOCZ 
PUNCH 
LAC IJMP PG13 
DAC MU2 
DAC M-tZ 
JMP . 

DAP DSOX 
JSP CIMT 1 
TAPINF 
LAC I  (30000 
ANO 1777 
JDA DPT 
JSP DINIT1 
TAPINK 
LAC I (30?ai 
JCA DPT 
JSP DINIT2 
JfP 
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17 U 2*3 72i| 
**3T77 
»»3777 

5721 «71177 
127533 
«»3777 
•«3777 

172« »1372» 

1721 »«373» 
»»3777 
«»3777 

1731 «»1177 
«753» 
»»3777 
«43777 

3731 «1373* 

m Ifr37»J 
•»3777 
«•3777 

17*1 •27»7» 
•»3777 
»»3777 
«#37»3 

BASELINE 3 
OCTAL 

7W), DAP .*r 
RCL »s 
RCL V-, 

RAR 6S 
ANii (770 

RCl 9S 
RCL »S 
JMP • 

7H2, DAP . • 1 

RCL 9S 
RCL 9S 
RAI. 6S 
AM) 1770 

RCL 9S 
RTL JS 
JKP • 

7W3, 11 AP .•« 
RCl 9S 
RCl 9S 
•NO IT7 
RCl »S 
RCL 9S 
JMP . 
REPLAY 1,2,0,TRACE 
[RP  R,,£,1,2,3,»,5.6.7t 
REPLAY 1,2,0,LIMIT5*B»19 
ENDIRP 
REPLAY 1,2,0,LIMITS»0«19 

REPLAY 1,2,0,LIMITS 
REPLAY I,2,0,LIMITS 
REPLAY l,?,e*LIMITS 
REPLAY 1,2,«^LIMITS 
REPLAY 1,2,0,LIMITS 
REPLAY It; 

»132   «15151 

.LIMITS 
REPLAY 1,2,0,LIMITS 
JMP XTAGI 

•1«19. 
•2«19. 
•3»19. 
•»•19. 
•5«19. 
«6»I9. 
•7.19. 

»131 I2»17» 
»13« 120211 

• 1»! l»7136 
2175*6 
2»7112 
2*75»7 

klkl 13 7 I 12 
«»7112 
«2755« 
*!»!»» 

•I7T 2175»6 
»111 I»7112 

/SELECT   THE   CONSOLE   BUTTONS   FOR   CONTROL 

/INPUT   TAPE   IS   ON   UNIT   5 

EEM 

IOT   211 
REWIND   TAPE 

02M   O'LYT 

LAC   ITEXTLINES+3 

DAC   XCD 

LIO   1202020 
OIO   I   XCO 
ICX   XCD 
SAS   (CHANNELS-2 /INPUT   TITLE    BUFFER    INITIALIZED 

JMP .-3 /TO IBM TAPE BLANKS. 
PUNCH 
TAPRED   ONSTY,TAPE,2,TFXTLIES»3,20066,JMP    rtGNl 
ISET   NUMCHN.l /INITIALIZE   NUMBER   OF    CHANNELS 
LAC   ITEXTLINES*3 
DAC   XCD 
ISET   5'HH,3 
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LIO   I   XCO 

• 10« 7*02«? 
443(77 
740005 
150100 

«II« 160015 
107704 
7*0700 
•«0100 

tu« «0«!17 
4«0005 
700020 
•73077 

«12* »«2077 
»»7137 
40*101. 
137112 

«13« ««7112 
627550 
•0«10l 

«14J 217531 
«IK« »«1777 

•27232 
«20112 
««7161 

«151 ««0«00 
»05552 
20755« 
2»«1*5 

«16?        tl«15« 

«67136 
»0»2I3 
1*713« 

»0«305 
M0113 
700 100 
257216 
T00200 
257220 

BGN3, 

BGK, 

BGK1, 

BGN«, 

BG5, 

CL» 
RCL   6S 
CLF   5 
SZA   I 
STF   5 
SAD   (20 
CL» 
SZA 
JMP   .»2*1 
SZF   5 
LAN   20 
RCR   6S 
RIl    65 
ISP   5HH 
JMP   «HH 
DIO   I    XCD 
ICX   XCD 
SAS   (CHANNELS-2 
JMP    6HH 
TAPRED DNSTY,TAPE,1,30000,37777,JMP BGN2 

/ZIROS AND BLANKS SWAPPEO IN TITLE 

/GET CHANNEL NUMBER 
/RIGHT JUSTIFY 
/MASK OUT GARBAGE 
/COMPARE WIH PREVIOUS VALUE 
/ELEMINATE -0 
/HAVE WE FOUNO ALL THE CHANNELS VET« 
/NO SO KEEP GOING 

LAC I (30EPP 
RAL 9S 
AND 13 
SUB NUMCHN 
ADD 10 
SMA 
JMP BGNN3 
LAC (NOP 
DAC .»10. 
TAPSPC DNSTY,TAPE,I,-*0,JMP iGKl 
JMP BGK 
TAPRED   DNSTY,TAPE,2,30000,37777,JMP   BGN2 

/THE   ABOVE   RESETS   THE   TAPE 
JSP   INIT /GO   INITIALIZE   THE   PROGRAM 
REPLAY 0,1.CHANNELS 
REPLAY 1,2,CHANNELS 
PUNCH 
REPLAY   1, I,TEXTLINES 
REPLAY   1,2,CONTINUE 
REPLAY    I.2.NEXTFILE 
ISP   OL'YT 
JMP   BGN« 
DZM   OLYT 
RESPOND   0,RGNb,BG I .BG2.BG3,BG«,BG5,BG6, 
REPLAY   l,e 
NEXTCRT   CRTNF 
TAPSPC   DNSTY,TAPE,1,«0.»JMP   BGNI 
JMP   BGI /SPACE   TO   NEXT   EJO.F. 
DZM   CHNSEL /RESET   CHANNEL   SELECT   REGISTER 
LAW   108 
DAC   I    (CHANNELS»6 /RESET   DISPLAY   BUFFER 
LAW   200 /TO   GIVE   ALL   FOUR   NUMBERS 
DAC   I    (CHANNELS+7 /If.,   'CHANNELS    123«' 

BCW,BGH,BG9 
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»336 iteiee 
257222 

4 340 ?00»00 
257402 
«04375 
100801 

»51» ««»352 
700002 
««»352 
700003 

4350 «04352 
700004 
I»0113 

«361 207560 
244365 
207216 

»36» 2»7135 
777777 

4166 «00113 
«04371 

»37i 157135 
»»7135 
»44365 
«27561 

»37» »0» 365 
«04213 
207546 
2*7 135 

TERP rs»7E 

BG6, 

BG7, 

BG8, 

BG9, 

BG10, 

BG11, 
P(,4, 

BUIF 
LAT 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
REPE 
RFPE 
REPE 
REPE 
REPE 
REPE 
SPA 
JKP 

I »h 
DM 
l IN 
DAC 
.IMP 
1 Ik .,»,. 
I   Ah 

I HP 
Ilk 
•Iff 
I  Ah 
DAC 
RE PL 
LAC 
IIAC 

L AC 

DAC 

If VZ   A-17., RAR IS 
IF VZ   »-16., RAR ?S 
IF VZ   A-15.. RAR 3S 
IF VZ   A - 1u., RAR 4S 
IF VZ    A-13., RAR 5S 
IF VZ   A-12., RAR 6S 
IF VZ   A-1 I. , RAR 7S 
IF VZ   A-10., RAR OS 
If VZ   A-9., RAR 9S 
IF VZ    A-8., RAL HS 
IF VZ    A-7., RAL 7S 
IF VZ   A-6., RAL ftS 
IF VZ   A-5, RAl 5S 
IF VZ    A-4, RAL 4S 
IF VZ    A-3, RAL 3S 
IF VZ    «-2, RAL 2S 
IF VZ    A-I, RAL IS 

/IS   BUTTON   A   ON 
/YFS, SO EXIT ACCORDINGLY 

ill 
I (CHANNELS »8. 

1 (CHANNFLSF9. 
BG11 
1 
. »« 
2 

3 
.*2 
4 
CHNSEL 

/RETURN AND DISPLAY 
/CHANNEL 1 S8LFCTE0 

/CHANNEL 2 SELECTED 

/CHANNEL 3 SELECTED 

/CHANNEL 4 SLFCTFP 
/SAVE CHANNEL NO. 

AY l,2,,CHNMES 
(LAM 1 
.•3 /INITIALIZE CHANNEL NO. GENERATOR 
(CHANKELS06 /GET INITIAl GUTPUT ADDRESS 
•FLIPF     /SAVE ADDRESS 

/LAW TO CHANNEL NO. 

SAD CHNSEL 
JHP .•? 
DZM I FLIPF 
ICX FLIPF 
IOX BGI0 
SAS (LAW 5 
JPP BG10 
JPP BGN4 
LAC (TEXTLINES«3 
OAC FLIPF 
NEXTCRT   CRTTI 
DZM I FLIPF 

/IS THIS THE SELECTED CHANNEL 
/YFS, SO SAVE IT. 
/NO, SU OESTROY THIS NO. DISPLAY 
/UPDATE OUTPUT ADDRESS 
/UPDATE CHANNEL GENERATOR 
/ARE WE DONE 
/NO, SO CONTINI'F 
/YFS, SO RETURN TO DISPLAY 

/GBT STARTING ADDRESS OF IF X T 
/SAVE FOR INDIRECT ADDRESSING 

/INITIALIZE TEXT TO SPACES 
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»kll tin» 
<•«•« 127558 

miiM 
2875k<> 
2k7135 

«kl* 217525 
2»ui.*t 
reeeei 

«1(6} »b?eei 
«UM 4ikk21 

72888k 
177777 
»43777 

«»71 163777 
•57135 
257135 
T68BBI 

Ik 7« 4kkk66 
62 7562 
«Ikk21 
217525 

«581 2kkk6« 
»k7!35 
127558 
48k»21 

«St« Mk2l3 

«Sll 4B»?I3 
423715 
•23725 

»SI« 423735 
227k7k 
171551 

kS2T 2l75k6 
«SJI 2k7lll 

Ik 7135 
217112 
«kBite 

»S3« Ilk5k2 
Ik7135 
Ik7ll2 
827558 

«Ski •8k532 
IlkSkk 
1*7135 
4*1.516 

BG13, 

BG12, 

BGlk, 

H3Z, 

BG5NH, 

FG15, 

eG3, 

ICX   FLIPF /UPDATE   TEXT   BUFFER   POINTER 
SAS   ICHANNELS-2 /ARE   WE   DONE   VET« 
JPP   .-3 
LAC   (TEXTLINES»3 /GET   STARTING   ADDRESS   OF    TEXT 
DAC   FLIPF /SAVE   FOR    INDIRECT   ADDRESS 

/INITIALIZE   PRCKET   WORr 
LAC   IXCT   BGI5        /1MT1ALY   PACKER 
DAC   BGlk 
CLF   1 
REPLAV    B,B /RESET   THE   CISPLAY 
REPLAY    1 , ?, TEXTLlr*ES 
REPLAY   1,1,CONTINUE 
RESPOND   8,RG12, ,BG5Nli 
SZF    I     1 /TYPEWRITER    INPUT« 
JPP    BG13 /NO 
TYI /YES 

RCL   9S 
RCL   IS 
IOR    I    FLIPF 
OAC    I    FLIPF 
CLF    1 
IDX   KG 111 
SAS   IXCT   BG15*3 
JHP   BGI3 
LAC    IXCT   PG1S 
OAC   BO lit 
IDX   FLIPF 
SAS ICHANNFLS-2 
JPP BGI3 
JHP BGNli 
NEXTCR1 r 
ISET O'LYT, 1881! 
JMP BGNk 
JSP 7W1 
JSP 7W2 
JSP 7W3 
LIO 177 
JOA 9PT 
NEXTCRT CPTTO 
REPLAY 1,8 
LAC    (TEXTLINES»3 
DAC    XCC 
OZK   FLIPF 
LAC    I    XCO 
SZA 
JPP   .»6 
IDX   FLIPF 
ICX   XCD 
SAS   ICHANNELS-2 
JHP   GB 
JPP   .*! 
D/N   FL IPF 
JPP   .-5 

/PUT   CHARACTER    IN    AC 

/PUT   CHARACTER    IN   TEXT 

/NO 
/YES, 

/HAVE WE OONE 3 CHARACTERS 

SO RESET PACKER 

/UPDATE TEXT POINT'R 
/HAVE WE EXCEEDED THE BUFFER 

/NO 
/YES, SO 'HIT' 'CONTINUE' 

/PACKING INSTRUCTIONS 

/TYPE A CARRIAGE RETURN 
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287563 
»27U5 
»27135 
427135 
««3777 
»43777 
287546 
170451 
2271171 
178558 
287561! 
227280 
I78H51 
228113 
178558 
«84213 

247112 
464636 
«85837 
287112 
«73881 
287171 
«52 888 
287565 
101(576 
»17566 
887177 
«2 7468 
«1.7567 
2575*6 
281562 
«58188 
«0*633 
76 1000 
247112 
2871113 
2*7135 
217135 
184.576 
«2 71.68 
81.7547 
257135 
788011 
•87135 
21.7135 
117135 
184576 
«27468 
«47567 
257135 
788812 
•87135 
247135 

LAC    I i«CHANNELS-S«TE XTLINES-15. 
SUB   FLIPF 
SUB   FLIPF 
SUB   FLIPF 
RCL   9S 
RCL   9S 
LAC   (TEXTLINES   3 

/TYPE   OUT   TITLE JO« TYPE 
1II (77 
Jl A 9PT 
1 AC (CHANNELS«^ 
i ir 1 18. 
JO« TYPE 
L IÜ CHNSEL 
JO« 9PT 
jyp BGN4 

MOVTR, n Ac XCC 
ISP MOVDEL 
JMP B6 
I AC «CD 
RCR IS 
l «( («CO 
SIM I 
LAI (SUB 
DIP HOVDIR 
LAC I    (TRACFtJ 

MVOIR. ( 1 
«NO 1 1777 
I OR ( 188000 
ÜAC I    (TRACE-.2 
LAC N 
S/A I 
JMP B644 
CM A 

DM XCO 
1 Al. ILIHITS*2 
UAC. FLIPF 

MOVBCK, LAC I    FLIPF 
XCT MOVDIR 
AM) ( 1 777 
IUR ( 180888 
UAC I    FLIPF 
LAW 9. 
«00 FLIPF 
MC FLIPF 
LAC I    FLIPF 
XCT MOVDIR 
AM) (1777 
• OR (188000 
LAC I    FLIPF 
I A. 10. 
ACT FLIPF 
DM FLIPF 

/TYPE    THE    MORD    'CHANNELS' 

/TYPE   THE   CHANNEL   NUMBER   SELECTED 
/GO  BACK   AND   MONITOR  DISPLAY 
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ht-'\ »67112 
604611 
M00I 

463» 244636 
«05e37 
ea?pne 

4637 200113 
»64» 450100 

»05626 
»20112 
440500 

464» 605626 

»6SS 200H3 
427177 
244670 

•766 »05226 
200101 

«771 650100 
605226 

•>pf e 

5010 

5030 

20 1562 
650100 
605024 
T6I000 
247135 
207252 
247137 
207137 
605013 

5017   207137 
502i   »07251 

247137 
»67135 
605007 

764000 
762200 
673777 
»73007 

1 SP XCD 
JM1 

POVBCK 
P644, 1 Ah 1 " 

DAC KOVDEL 
JPP B6 

POVCEL, ;• 

6G2, L»C CHNSEL 

BG40, 

H87, 

PS, 

/ILLEGAL CHANNEL SELECT 

/NOT THAI NANY CHANNELS ON IHt TAMf 

RfPLAY 
REPLAY 

S/A I 
JPP BG9B 
SLB NUPCHN 
S/M 
JPP PG9B 
NEXTCRT CRTCON 
REPLAY 1,0,0,CHNPES 
LAC CHNSEL 
SUB (1 /CET NO. CE RECORDS TO SH 
DAC .»9. /TO START OF JOB 
TAPSPC CNSTY,TAPE, 1,0,JPP BCN1 
TAPREI)   DN5TY, TAPE, ItStMff 37777, JPP   BG»Y 
JSP   F IXOAT 
REPLAY    1, 

, >,TFXTLINES.NEXTFILE 
,?,CHANNELS,CONTINUE 

REPLAY    1,2,BASELS 
REPLAY    I,2,INFO 
•UPLAY   1,2,TRACE 
REPLAY    l,2,DAT\ 
BLUEST    II.,BBC 
J»P    B999 /NO 
LAC   FLIPFLOP 
S/A   I 
JPP   B999 
REPLAY   l,2,THYTBL 
LAC   N 
S/A    I 
JPP   B5 
CPA 
DAC FLIPF 
LAC ILIPIIS 
DAC bEE 
LAC 5HH 
JPP .»» 
REPLAY 1,2,LIMITS 
LAC 5HE 
ADD I 19. 
DAC r)HH 
ISP FLIPF 
JPP B3B7 
BUTEST 12. 
CLI 
LAT 
RCR 9S 
RCR 3S 

/IS THE THEORfTICAL BUTTON ON« 

/NO   LIMITS,    SO   DONM   DISPLAY 

/SKIP OVER AC PICKUP 

/ARE    ALL    I IM T    PAIRS   DISPLAYEI 
/NO   SO   LOOP   BACK    FOR 

BG46 /STIIP 
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50.3«   (27232 
««0100 
»oust* 

ithi     ineten 

520« 20011k 
41.0100 
«15235 
«•«111 

5211 •0k7l6 
I!« 115 
22757» 
H7227 

»21« 220110 
«•7177 
220117 
ISPIfe 

I22i 227257 
•63777 
•«3777 
Ml (If 

122« 2 k« III 
•0Sk06 

523« «05880 
762200 
«75777 
•27177 

S2kl •00 106 
•I52kk 
2k010« 
•05k06 

1260 •0*7 16 

«251 «05kl2 

(261 «05251 
5261 100001 

2k0l0k 
«050kk 

E7, 
XTAGI, 

H.. 

MH, 

B999, 

BG6B, 

BG782, 

BG78I, 

BG78IK, 

BGU7, 

/THEORY 
/CO NOT CALCULATE THEORETICAL BELL 

/LIMITS 

AND ( 3 
SZA 
JMP HOVTR 
BUTEST ll.,BGk7 
D7M THEORY 
8LTEST IB.,BGkH 
BUTEST 3,XT»G 
REPLAY 1,2.TRACE 
1RP  S,,0,l,2,3,k,S,6,7» 
REPLAY l,?,LIMITStB-l9. 
ENDIRP 
REPLAY I,2,IIKITS*0«19. 
I, REPLAY 1,2,LIMITS»I•I 9. 

REPLAY 1,?,LIMITS*?»19. 
REPLAY 1,?,L»MITS»^»19. 
REPLAY l,2,L|MITS*k«19. 
REPLAY 1,2,L1MITS»5»I9. 
REPLAY 1,2,L|M|TS»6»I9. 
REPLAY 1,2,L1HITS«7»19. 
BOTEST 9.,BGk9      /TIME 

REPLAY 1,2,0,FRAME 
REPLAY 1,?,0,TIMCRT 
REPLAY 1,2,0,TIMCRT»6 
REPLAY 1,2,0,TIMCRT»12. 
REPLAY 1,2,0,T1MCRT»1R. 

.'. 
I. 
k. 

5, 
6, 
1 
UM, 

LAC TIMGAT 
S2A 
JMP BG60 
ISP TDC 
JMP BGk0 
LAC STYLE 
LIO l-l 
SAO (2 
LIO T02 
SAD I I 
LIO TOl 
SZA I 
LIO 1377777 
RCL 9S 
RCL 9S 
CMA 
DAC TDC 
JMP BG73 
REPLAY l,?,0,THYTBL 
JMP B999B 
LAT 
SAR 9S 
AND I 1 
SAO PROCEO 
JMP BG782 
OAC PROCED 
JMP BG70 
BUTEST 6.PG781 
JMP BGk0 
BUTEST 6.0G781K 
JMP BG70K 
REPLAY 1,2 
JMP BG781 
LAW 1 
DAC THEORY 
JMP B7 

/TIME GATE 
/CN OR OFF1 
/ON 
/LPDATE TIME DELAY CLOCK 
/CLOCK NOT YET DONE 
/TIME TO GET NEXT FRAME 

/MODERATE SPEED 

/SLOW SPEED 

/FRAME BY FRAME 

/RESET TIME DELAY CLOCK 

/GET BUTTONS 
/ELIMINATE ALL BUT PROCEED BUTTON 

/CHAR. BUTTON CHANGED. 
/NO, SO CHECK IF FRAMF SHOULD HF SKIPPED 
/YES, SO SAVE PRESENT AT a T IIS 

/SEI THEORY BUTTON STATUS TO ON 
/TEST REMAINING BUTTONS 
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526«        2>>e 123 

532) 
532« 

5331 

5365 

537» 

537« 

5m« 

200115 
l«7217 
«47 177 
760000 
»07253 
»05333 

iff it 1 
2U01U 
!«01I5 
40U716 
200107 
227177 
605»01 
200110 
227227 
»Bsuei 
T10001 
227232 
761000 
2»0II1 
820115 
J»01 1« 
60»716 
11(0101 
»2125« 
»«7126 
»2355» 
710001 
»00112 
2»5»25 

625727 
217575 
«27217 

»»0200 
»05»I2 
»27576 
«»0«00 
«05»12 
»23701 
70»716 
242520 
602352 
700001 
2»0105 

BGG80, 

Hf.GH I, 

eGGR2, 

BGG83, 

1.2, 
1.2, 

DAC   TIME 
REPLAY    1,1 
REPLAY    1,2,0 
REPLAY   1,2,0 
REPLAY 
REPLAY 
LAC   STYLE 
MUL    16 
OIV   I I 
NOP 
ADD   (TIMCRT 
JMP   .»3 
REPLAY   I,1 
RESPOND   0,BG 
LAW    1 
DAC   TIMGAT 
[l/M   STYLE 
JMP   BG»0 
LAC    TU1 
L10I1 
JMP    .*6 
LAC   TD2 
LIO   (2 
JMP   .»3 
LAW   I    1 
LIO   (3 
CCA 
OAC   TDC 
DIO   STYLE 
OZM   TIMGAT 
JMP   BG»0 
O'M   ELIPFLOP 
JSP   CALCUl 
IDX   F "MCNTR 
JSP   DSOS1 
LAW    I    1 
»CO   NUMCHN 
DAC   .*•). 
TAPSPC   DNSTY 
TAPRED   DNSTY 
JSP   F 1X0AT 
LAC   I    (30002 
SUB  (6 
SPA 
JMP   BG70K 
SUB   (5000. 
SM» 
JMP   BG70K 
jsp oses2 
LAW   BG»0 
DAP   RETURN 
JMP  CTRACE 
LAW   1 
DAC   EOFIND 

RAMt 
.TIMCRT 
,TIMCRT*6 
,TIMCRT»12. 
,TIMCRT*18. 

/JUMP   OVER   FAKF    AC    PICKUP 
/[[SPLAY   CARfT 

»0,,,,,,,. ,,BGG80,BGGH1.BCG8 2,BGG8 3 

/TURN   ON   TIME   GATE 
/SELECT   FRAME   HOOF 

/SET   UP   TIME   C10CK 
/SELECT   PROPER   MODE 
/TURN   OFF   TIME   GATE 

/INSURE   NEW   THEORETICAL    BFLL 
/CALCULATE   HYSTOGRAM   »ND   BELL 

/CISPLAY    INFO 

TAPE,I,J,JMP   BGNI 
,TAPE,1,30000,37777,JMP   BG99 

/THIS   FRAME   HAS   TOO   MANY   POINTS 
/EMPTY   FRAME    SO   SKIP   AND   DISPLAY    TAPE    I.D. 

/MARK   END   OF   FILE   CONDITION 
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5552        «00 112 
me 112 

SS5»        4014127 

200105 

•50100 
«01325 
1110105 
60110140 

605555 

5605        6041514 

562«   605577 

563«   601213 

BG16,    DZ« • INTER.RO   /ZERO INTERRO BUFFER 
PGlCe,    REPLAY 1,I,INFO 

REPLAY 1,?,THISFILE 
REPLAY 1,7,DOCUMENT 
REPLAY 1,2,CHANNELS 
PUNCH 
RESPONO   0,BG1 00,BG7»,ABC»,,,»,,,,,,,,«C73,»G71,BS72,8r,71 

HGNN3, ACD   N'JKCHN /LOOKING   FOR   NO.    OF   CHANNELS 
DAC   NUKCHN /SAVF    THIS   INTERUf   VALUE 
JKP   BGN3 /«NC  HEEP   GOING 

BOTH, BUTEST   12.,   BG76 /IS   STOP   BUT KIN     iN» 
NEXTCRI   CRTNF 
LAC   EOElNil 

/NO, SO IT EJO.F. INDICATOR ON» 
SZA I 
JKP BGI 
DZM EOFINO 
JKP BGM 

PG76,     RFPLAY 1,;',SORRY 
JKP BG71 

BG73,     BUTEST 12..BG77 
NEXTCRT CRTTF 
JKP eS.K /START THIS FILE OVER AGAIN 

8G77,     REPLAY l,f>,SORRY 
PUNCH 
JKP   BG73 

BG9R, REPLAY    1,?,CHNNES 
JKP BGN1 

/NO, SO CONTINUE WITH IHK. lilt. 
/YES, SO TURN OFF 
/AND TAKE NEXT FILE 

/IS STOP BUTTON ON» 

567} 200 105 
567« 650100 

601716 
!»0105 
601010 

1706 605635 

»707 265721 
57li 211530 

«07227 
761000 
2»7135 

571« 211532 
475377 
251532 
«•1532 

572» «47135 
605711 
207353 
2» 1532 

572« 60ee00 

ABC5, 

NEXTCRT   CTCON 
BUTEST   I2..ABC5 
REPLAY   1,2,0,SORRY 
REPLAY    1,2,H,THISFILE 
REPLAY   1,2,0,DOCUMENT 
REPLAY    l,2,0,OATAX 
LAC   EOFINC 
SZA   I 
JKP   BG10 
DZM   EUFIND 
JKP   BGM 
REPLAY    1,2, SORRY 
JKP   ABC1 

CAP .»13. 
LAC I    l<3 
ACD 12 
CKA 
DAC FLIPF 
LAC I    h7 
SAR 8S 
OAC I    l<7 
irx »f 
ISP   FLIPF 
JKP   .-5 
LAC   I3e006 
OAC   K7 
JKP    .-. 
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/LIMIT BUTTON PROCESS CONTROL 

DEFINE    SEINAME 
LAC 'FIRSTX 
SZA I 
JMP .*H 
IOX N 
DZH FIRSTX 
DZM 'SFTOEF 

TERMINATE 

/0 MEANS NCT WORKING ON A NFW SFT. 

/LEAVE SEI OEFN ALONF 
/SET UP FOR Nl W LIMIT, StT. 

/DEFN COMPLETE INDICATOR 

OEFINE POT 
LAC   NCP 
IOR   SETDEF 
DAC   SETDEF 

TERMINATE 

SBLMNOW 
JSP   FM 

TERMINATE 

/LIMIT   SET   DEFINITION   IS   C0»P11TF 
/WHEN    SETDEF   EQUALS    M    BASF    S 

5721 

573» 

»73« 

1*573» 
»422BB 
1376?» 
165732 
«73377 
70BB8B 
«27321 
«•57311 

KM, DAP .*7 
LAT 
AND (?!7 
DAP .*2 
RCR 8S 
LAW .-. 
AND 137 
JMP . 

176» 

5777 
«IB* 

2»71l>B 
men« 
l»7UI 
700001 
2k7U2 
Ik715« 

1(1562 
«5BIBB 
uteeu 
T«IBBB 
2»7I35 
2*7681 
2k7IJ7 
287137 
««5773 

287137 
•«7221 
H7I37 

W>, 

REPLAY 1,2,0,DATA 
SELMNOW 
DAC 'PRES 
DZM NCP 
D7M 'STATUS 
LAW 1 
DAC "FIRSTX 
DZM SETDEF 
REPLAY 1,2,B,THYTBL 
LAC N 
SZA I 
JMP Gl 
CMA 
DAC FLIPF 
LAC (NAME 
DAC 5HH 
LAC 5HH 
JMP .»3 
REPLAY 1,2,NAME 
LAC SHH 
ACD I r 
DAC SHH 

/SET PRESFNT STATUS 
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4i'i-2   »67135 ISP FLIPF 
4B5767 JMP 3H"i 

Git        REPLAY I,?,CHANNEL 
REPLAY 1,2,B,LSDNC 

G2,       SBLMNOI. 
»«21   2»n»B DAC PRES 

«S2eee SPI i 
4B66»7 JMP   Gl1 

4B2» J27IU1 SAS   STATUS 
486H2U JMP   0 IE 

DEFINE TESTA   B 
RCR   IS 
SPI 
JMP B 

TERMINATE 

G3,       PUNCH 
»837   28011* LAC NCP 
4BU»   «T3Bei RCR IS 

IRP  A,,G6,G7,GB,G9» 
A,,        TESTA A 

ENDIRP 
G6,        TESTA G6 

G7, TESTA ar 
Go. TESTA G8 
G9 TESTA G9 

»851 72« 127 6»t 
486B6B JMP   .*2 /IGNORE   THE   LIGHT   PEN 
72B125 DRS /BY   RESUMING   AFTER   A   HIT 

486«       28BI22 G31. 
»271.73 
«27683 
»50288 

«B6«        »06873 

»C71        201562 G385G 
487»        »58182 

»86881. JMP Gl                         /SKIP   IF   NO  LIMITS 
MUM 
2» 1552 

SETUP SAVFYY.ILIMITS 
6182   »«6185 GU8,      JMP .-»3         /SKIP OVER DUMMY AC LOAD 

REPLAY 1,2,LIMITS 
«111   »41552 ISP SAVEXX 

• HA I 1 U JMP .*? 
(8688b JMP Gl 

»11«   T08023 LAW 19. 
»81553 AOD SAVEYY 
«B61B2 JMP Gl.8 

06,        REPLAY 1,I,NAME 
RFSPONC B,G31,,,,,,,,,,,t,tttl,,G3L,,GltL 

615»   287123 6311      LAC RESPP       /A NAME 
»27681 SUB (NAME 
1»7I77 MUL ( 1 
647221 DIV (7 

BSP 
IM' .•J 

MS 
1  AC. XYNOW 
AM' 1777 
sue 1 183 
Sl'A I 
JMP G385G 
REPLAY    1,2 

l tc N 
WA 1 
j K P C.I 
IM 
DAC SAVEXX 
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rtpucp NOP 
1107177 G5L, AUO   [ 1 
2»7I»3 DAC 'SETOCFLFTE 

NAMECARET   SETOCELEIF 
606060 JPP   G31 

620T   207123 
621»   »27252 

51.7177 
567251 
T6000B 

621»   106161 

«50001 
606055 

6231 12000» 
760001 

760200 
623» »73077 

107533 
»06257 
»63077 

62»« 217157 
137157 
»61077 
»57157 

62»» 257157 
»6 7 IHK 
«06055 
»»7157 

G»L , LAC RFSPP 
sue 11IP1TS 
Ml, L I 1 
Dlv 1 \1. 
NOP 
JNP G51 

GT, POT 
TRACKS 
ill I    1 
JPP G» 

GUU, REPLAY    1,? 
1 v 1 
CLf 1 
CLA 
RCK 6S 
SAD 17 7B0PK 
JCP G»5 
RCL 6S 
1 «i I    GXGi 
010 1    GXG'. 
RAI 6S 
[OR I    GXG3 
DAI I    GXG' 
ISP •&XG1 
JPP GU 
II x GXG3 
Iser GXGi.3 
1 SP G'XG2 
JPP G» 
I!k ENCOFT 
L10 (5 
JL'A TYPE 

G»5, Ci 1 1 
LAC GXG1 
SUH 1 1 
DAC GXG1 
ISP GXG1 
IPP .»2 

JPP Gl 
1 »c I   CXG3 
R«L 6S 
DAC I   GXG3 
JVP .-t 

ENDOFT, TEX1 /STO 

«67l»5 
406055 
706272 
227215 
I70U51 
T6000I 
28711t» 
»27177 
2»71»» 
»671»» 
606266 
«0600» 
217157 LAC 1 GXG3       /WE »RE NO» PUSHING Sf CONG HALF OF N1*"H 
661077 RAL 6S /OVER WHEN LESS THAN TIREF LETTERS ARE 
257157 DAC I GXG3      /LSED. 
«06263 
2223»6 

»77700 
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43** 

«3kk 

»54* 

«378 

«*•• 

2271*6 
f*«ei2 
•*2«*8 
»»7613 
•17252 
2*71*7 
281562 
•27177 
•»7251 
1*7177 
268880 
»»71*7 
2*7 1*7 
2*8121 
1271.73 
«•58*1 
2*7158 
l»7U5 
2171*7 
«276U 
• 07 ise 
2571li7 
H.71U7 
2**122 
76**88 
»73777 
teieei 
2»715B 
2171*7 
•2761» 
**715* 
2571*7 
227 1*6 
2*7135 
»*2*«8 
2*7151 
»52888 
2*7 152 
2*7151 
»27152 
2*7153 
2271*« 
2« 1 562 
»»1562 
•«7615 
»52888 
»17177 
2*71*7 
2)8122 

oe, 
G8T, 

G53, 

I SET 'OWNORUP.I 
POT 
REPLAY 1, l.TRACF 
RESPONC C.r,31 ,,, , 

LIO OWNORUP 
LAN 1*. 
SPI 
ADD I-9. 
»00 (LIPITS 
DAC G'XGIT 

LAC N 
SUR II 
P.UL (19. 
DIV I 1 
NOP 
»DO GXGIT 
DAC GXG1T 
LAC XYNOH 
»NO (777 
SAL IS 
DAC GXG'2I 
DAC FLIPF 
LAC I GXGIT 
ANO (776888 
I OR GXG2T 
DAC I GXGIT 
IDX GXGIT 
LAC XYNOW 
CLI 
RCR VS 
RAL IS 
DAC GXG2T 
LAC 1 GXGIT 
AND (776888 
IOR GXG2T 
DAC I GXGIT 
LIO DHNORUP 
LAC FLIPF 

SPI 
DAC '»33H 
SPI I 
DAC "*33L 
LAC *33H 
SUR U33L 
DAC 'DELLIM 
LIO DHNORUP 
LAC N 
ADO N 
AOD IYXYXL-2 
SPI I 
ADO ( 1 
DAC GXGIT 
LAC XYNOW 

1-9   IF UPPER IS ON, ELSE LOWER 
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6«I6        B27«73 AND   (777 
665eei SAL  is 

6*28 2571*7 DAC   I   GXG1T 
«86868 JMP   GJ1 

6122        B*7I*6 G9, DZM.   DWNORUP 
•B6276 JMP   GMT 

6142» 2871m G18, LAC   STATUS 
«671*8 XOR   PRES 
2*715« DAC  GXG1•» 

PUNCH 
6**8        2871118 LAC   PRFS 

B27I5* AND   GXG1M /GET   STATUS   CHANGE 
2*7155 DAC   GXG?'N /8=>OFF" 

SETUP   STATUS,PRES 
6<tli5       28715« LAC   GXG1M 

IRP     A,,078,071,072,073,071«* 
A,, TESTA    A 

G78 
TESTA 071 
TESTA 072 
TESTA G7? 
TESTA G7U 
HLT        /ERROR HALT 

/ON,OFF REDEFINE 
/       OELETE 
/        NAME 
/        UPPER 
/       LOHER 

651« 1*8122 
686826 

652« 6865111 

6521 J*B182 
•86523 

6523 B*B116 
652« 686828 

6521 28 1562 
665e87 
«21562 

6538 «87616 
2*71«« 
«87177 
2*71*5 

ENOIRP 
G78, TESTA G78 

071 
r, 12 
G7J 
0714 

DEFINE TESTB A,B 
1 »C GXG2M 
52 A 
JMP » 
Jff e 

TERMINATE 

07 8, TESTB G12.G1« 
071 , TESTB G13.nl5 
G72, TESTB G19.G18 
G73, TESTB G17.G14 
G7U, TESTB G28,G21 

G12, SEI REDEFN,1 
G12M, DZM XYNOW 

JHP 03 

G13, SFT NC P, 2 
JMP G12M 

Gl», DIH RECEFN 
JMP G99 

G99, DZM NCP 
JHP G2 

G18, LAC N 
SAI 55 
SUB N 
A i: n (NAME-7 

DAC GXGI 

AOD ( 1 
DAC GXG2 

/CELETE OFF TO ON 

/REDEFINE ON TO OFF 

/NAME ON TO OFF 
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653«        »07177 ADD I 1 
J147I57 DAC GXG3 
2I71U5 LAC I   GXG2 
«276111 AND (-1777 

»540        857617 ID« I   I HP ¥<• Ll'.lK.l 
257U5 DAC I   GXG2 
217157 LAC I   GXG3 
«2761» AND (-1777 

»54«        15762« III« I    IRPX-H000P 
257157 DAC I   GXG3 
207144 LAC GXG1 
»06552 JKP .»3 

BEPLAY   I,2,NAME 
6556        »«6523 JKP G99 

««6523 Cl 6»GS<5 /UPPER   ON   IC   OFF 
08652? G21«G99 /LOWE«   ON   TO   OFF 

G17, SET    NCP.IV /UPPER   OFF    TO   ON 
SETNAHE 

«567        »«6226 JKP   U4 

G23, SET   NCP.2B /LOWER   OFF   TO   ON 
SETNAK.E 

»6««        486026 JKP   G3 

(519, SET    NCP.4 /NAHE   OFF    TO   ON 
RETRACK 
SITNAMi 
LAC   N 
SAL    3S 
SUB   N 
CLF    1 
AOD   INAME*3-7*1 
DAC   'GXG3 
I SET    GXG2,? 
ISET   GXGI.3 
OZM    I    GXG3 
LAC   GXG3 
SU1   ( t 
DAC   GXG3 
DZM   I   GXG3 
JKP   G3 

Gil, LAC   SETCEE /LIMITS   ON   TO   OFF 
SZA   I 
JKP   .»ft /NO   CHANGE    KAPf 
SAS   (3H 
JKP   G91 /NOT    A   COMPLETE   DEFINITION 
LAC    'OELLI» 
SPA 
JKP   G9I /UPPER   AND   LOWER   LIMITS   REVERSED 

0911, SPLMNOW /GFT   SURLIMIT   RUTTON   STATUS 

6627 201562 
663« 665007 

•21562 
760001 
»B7627 

663» 247157 

6ft 14 1 157157 
207157 
«27177 

66lt« 247157 
157157 
»06026 

6641 207156 
665« 45B100 

«06657 
12 763« 
»«6756 

665« 207153 
4402«« 
»06756 
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•00108 
• 86776 
I07IS3 
«»7156 
•00122 
reeeei 
2» 7 IM? 

675«       68li716 

/7HF SUBLIHIT BUTTONS ARE NOT «LI OFF 

SZA 
JHP G92 
DZM DFLIIC 
DZM SFTDEF 

DZM XYNOK 
LAH 1 
DAC F1RSTX 
REPLAY 1,1, 

REPEAT 7,        REPLAY 1 ,? ,f ,'NAPE + KKU I 
REPLAY 1,?,0,PTOASL 
JCP BGO0 

KKUI*KKIl!»7 

• 763) •02880 
686884 

677f 686760 

788« «•6657 

7289 288122 
827073 
027683 

7818 •00288 
•86523 
287103 
027177 

781« 207160 
••1887 
«27160 
«07681 

7828 207157 
687637 
•07877 
087221 

T82« 207105 

7827 217105 
7838 257157 

007105 
007157 
•67100 

781« «87827 
»81572 
«87103 
«87103 

7808 267003 
027227 
2*7000 

09 1, 

BG91P, 

G92, 

G15, 

REPLAY l,f,LSDNC 

SBLMNOt. 
SPI 
JfP Gl 
REPLAY 1,8 
JHP BG91C 

REPLAY l,?,PTO« 
JPP G90 

LAC XYNOW 
AND 1777 
SUB I l,'< 
SP» 
JPP G99 
LAC Stli 
SUB ( 1 
DAC '1.HARFN 
RAL 3S 
SUB WHARFN 
ADD (NAPE 
DAC GXG3 
SAD (NAPF»7»7 
JMP G47M 
ADO ( / 
DAC GXG2 
ISET GXG1,J 
LAC 1 CXG? 
DAC I GXG3 
IDX GXG2 
ICX GXC3 
ISP GXG1 
JMP .-5 
LAW YXYXL 7777 
ADD SETODEL 
ADD SFTODEL 
DAP ,*3 
SUB (2 
DAP .»2 
LAC .-.' 

/CELETE NULL 
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70*1 260000 
?ei« 2140800 

«»70*3 
»*70»» 
10701)3 

1050 I0 70IH4 
2071*3 
«27177 
«61017 

«07252 
7060 2*7157 

S075*3 
»07077 
•07251 

706« 2*71*5 

TB7 1 «k71*5 
m. 7 157 
»67 lit 

707* «07067 
1*71113 
«07012 

7077 201562 
7181 »27177 

2*1562 

D*C .-. 
IDX .-? 
1DX .-2 
XCT   .-* 
xcr .-* 
L»C   SETODEL 
SUB   II 
Ml  hS 
REPEAT   3, ACD   HHAREN 
ACD   IL1PITS 
DAC   GXG3 
SAO   <UPITS*19.«7 
JPP   GU7M 
ADD   I 19. 
DAC   GXG2 
ISET   GXG1.19. 
SETUP   I   GXG3.I   GXG2 
IDX  GXG2 
IDX   GXG3 
ISP  GXG1 
JPP  G*7 
IDX   SETODEL 
JMP   G*7K 

IAC   N 
SUB   I I 
DAC   N 
REPLAY   1,2,0,NAPCRT 
JPP   G99 

EQUALS   TAPSPC.NULL 
EQUALS   TAPREO.NUll 
EOUALS   REMIND,NULL 
EQUALS   RESPONO.NULL 
EOUALS   BUTEST.NULL 
EQUALS   SBLPNOW.NULL 
EQUALS   SETNAME.NULL 
EQUALS   POT.NULL 
EQUALS   TESTB.NULL 

ENDOFPODULF 
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BASELINt It 

inane/ 

/JMP RESET TO RESET TABLE VALUES SINCE HAVE 
/ENCOLNTEREC ONE THAT IS TOO LARGE 

EOUALS REPLAY,NULL 

DEFINE    REPLAY A,P 
JSP I (RPICA 

TERMINATE 

11000 211, »II 
«lit It 11 

82ml? 
»«II 

1000« 254411 

HBBI 211533 
150200 
«80013 

11010 »»itit lit 

«50100 
«10015 
1 lit it 1 1 

100 14 «l|0200 
»24414 
«40200 
741000 

11021 4044 14 
240605 

10022 20i«ii 1'. 
240016 

1002» »?1llf 

21(0040 

11226 204415 
424417 

10030 240607 
404420 
240610 

1003J 220607 
1(03« 200607 

404116 

10040 777777 
220610 
200610 
424416 

LAC I (GRANULE 
ACO I (GRANULE 
AND (777 
I OR i'.750?<« 
DAC I (GRANULE 

LAC I COUNTER IX   VALUE 
SPA 1 
JfP .•«. 
ACO 11 
SZA I 
JfP .*3 
XC.T I  IGRANIILE 
SPA 
SUB ( 1 
SPA 
CPA 
A CD II 
DAC TTT /ABSOLUT 

LAC, I/LUC 
DAC ADRI 
SUB (.> 
DAC ADR2 

LAC (7LOC 
SLB (4 
DAC TP1 
ACD (6 
DAC TP2 

LIO TP1 /TO MCVE 
LAC TP1 /TALLY T 

ACO (2 
DPR DACC 

LIO TP2 
LAC TP2 
SLB I 2 
DPR DACC 

/INCREASE SHIFT INS1KU. 

/SHIFT INSTRUCTION 
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lit«! 
IBM« •2*ki7 

<»i2ee 
»•««72 
»»kk2< 
2kB6B7 
JBB618 
lltll! 
i»66ie 
»2k*2< 
IkBkM 
«««172 
ngf«2 
•«a«»e 
?»»«»» 
«ki«ll6 
•kBBk« 
118833 

2i«6B', 
»•seai 
»»kkib 
IkB*06 
*?1»*214 
»k«ke« 
II1NI 
lilts« 
«k0«B6 
»2kk2k 
«BBIBI 

»sates 
465881 
i»lieu 
«Bkkis 
tk8685 
2»kk23 
2kk355 
«SkJS5 
»k*355 
»J8685 
»a« IM 

iai3f     iiws 

11172 

1117« 

(•111 

l »c TCI 
SUB Ik 
sun ITABLE 
SPA 
JHP TH 
AIM) ITABLE 
DAC TP1 
1 »C rps 
AID it 
DAC TP2 
SUB •MAXIMUM 

'.M 
JMP II 
LAN I 2 

ADO ADR2 
[HC ADR2 
|0> ADR I 
ion ADRI 
.IMP Ml 

TH,        LAC 11 I 

SAL IS 
«DO IZLOC 
DAC TT 
•JIB IZLOC*915. 
SMA 
JHP RESET 

RZERO,     DZM I TT /CLEAR UNUSED PART OF 
I OX TT 
SAS (Z10C«91S. 
JHl' RZERO 
1 IC TTT 
SAL IS 
( HA 
A [ID IZLOC 
DAC TTT 
LAC (TABLE 
DAC T1 AX 

RRZERC,   DZM I TAX 
I OX TAX 
SAS TTT 
jap RRZERO /HAVE CLEARER UNUSED P 

JHP I ILOOP1 /RETURN 

/JSP SUM>. MU •   X  IN •SUMPOS" •, MU -   X  IS 
/SUM INCLUDES BOX HIT < , CUMSUM » SUMPOS»SUMNEG 

Of    TALLY    TAMLT 

11121 2k»35A 
2**k2» 
?»B2<B 

lllll   «»3777 

DAC "XEINI 
LIO I IXYNOW 
CLA 
RCL 9S 

/EXTENDED PROGRAM COUNTER 
/XY COORDINATE OF POINT SEEN 
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1112) «»1001 
2»060S 
T00001 

IB Hi 2»0611 
JU0612 
l»061» 
•»0616 

1013» I»0613 
I»06I5 
•»0617 

1013T 200611 
101»« l»»»27 

57»»3B 
760000 
»l»»31 

HI»» •2060S 
«»0U00 
600152 
(»0611 

10151 600137 

1BI52 2I»»33 
e»»»i» 

10150 »»»»;• 7 
760000 
650200 
600163 

10160 »0»»1» 
650100 
600165 
11»HI 1 

IB 16» 6»0202 
»2»»1K 
665001 
•0»»15 

101TB 2»0606 
»0»» 16 
2»»357 
21»»3» 

1817» «20611 
«0«»1» 
761000 
665001 

ii2ea »0»»I5 
2»060S 
2»»368 

IB20) 2006B6 
1020» »20605 

<»0»00 
600212 
»00606 

10210 2»0605 
2»»360 

FIGURE. 

««I IS 
DAC TTT 
LIK 1 
DAC ONE 
DZM SUMNEG 
DZM SUMPOS 
DZM CUMSUM 
DZM SUMNFr»I 
DZM SU»POS«l 
DZM CUMSUM-H 

LAC ONE 
MUL (I00e. 
D1V I (OX 
NOP 
ADD I  (SAVEX 
SUB TIT 
SPA 
JMP FIGURE 
IDX ONE 
REPLAY 1,2 
JMP REFPT 

LAC I (MU 
MUL I I 
DIV I I .'.'. 
NOP 
SPA I 
JMP .•» 
ACO I I 
SZA I 
JMP .»3 
XCT I (GRANULE 
SPA 
SUB I I 
SAL IS 
ACD (ZLOC 
DAC TT 
ACD 12 
DAC 'REG2W 
LAC I (TEMP 
SUB ONE 
ADD ( I 
CMA 
SAL IS 
ACD (ZLOC 
DAC TTT 
DAC •REG1W 

LAC TT 
SUB TTT 
SPA 
JMP RFG1 
ACO TT 
DAC TTT 
DAC 'P.EGlM 

/JUST X COORDINATF 

/INITIALIZE TO ZERO 
/INITIALIZE TO ZERO 
/INITIAlIZE TO ZERO 

/COORDINATE OF THE STEP 

/SINCE IN MODULE 0 

/TEST    IF    IN   THIS   STEP 
/YES-GO   FIND   STEP   FOR   MU 
/NO-GO   ON   TO   NEXT   STEP 
/KFEP   OISPLAY   GOINC 

/MU TIMES 100H. 
/SET UP FOR DIVISION 

/ADDRESS OF TALLY WITH MU 

/STEP NO. POINT IS IN 

/SINCE DOUBLE PRECISION 

/ADDRESS OF TALLY WI1H POINT 

/ADDRESS OF TALLY MUM MU 
/ADDRESS OF TALLY WITH POINT 

/CO NEGATIVE SIDE FIRST 
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lgju 2BU36C 
1821« 22»»35 

16211 (16612 
1(321 268666 

52B66S 
«6823? 
288612 

1122« 2»66l« 
?»86I6 
268613 
2US61S 

1(23« 208617 
«88387 
28«366 
«814416 

1(23« 2»«36( 
S286B6 
«88212 

1(237 22»36e 
1(21.« ««2861 

»b»368 
26«56e 
477eBl 

IB?»» 2U862I 
««7777 
«47377 
2D8628 

1(25« 20UU36 
22»»35 

1(2 5« «16612 
288686 
128665 
»88686 

1(268 »KUH If 
2»»36l 

1(262 2(862e 
2U861U 

1626« 288621 
2UB615 

16267 28»3S7 
1627« 22UU37 

1(2 73 «1861U 
1627» 2BU357 

»6UUI6 
2UU357 
«2»361 

«ECi, RFCLAY  |t2 /KF(P DISPLAY GOING 

LAC   RE'Gl W 
LIO   (SUMNEG«16006 
DPR   DADO /I'OUBLE   PRECISION   »00 
SUHNEG-HB688 
LAC    1 I 
SAS    Til 
JMP    .»8. 
LAC    SUPNEG 
OAC    SllfPOS 
DAC   CUMSU" 
LAC   SUMNEG«! 
DAC   SIJMP0S»1 
DAC CHHSUV+ 1 
JMP FINI 
LAC REGIU 
ACO 12 
DAC REGIU 
SAS TT /1EST IF HAVE GOTTEN FO MU 
JHP RFG1 /NO-CONTINUE 

LIO RtGIW 
RIL IS 
IOX RFGIW 
LAC RFGIW 
SCR IS /WAN! ONLY HALF 
DAC HALF-tl 
SCL 9S 
SCL 83 
DAC HALF 
L»C IHALFHPP0K 
LIO ISUHNEG«186K8 
DPR DADO 
SUHNEG+1628B 
LAC TT 
SUB TTT 
ACD 1 T 
ACO I >. 
DAC '»TUT 

LAC HALF 
DAC SUfPOS 
LAC HALF-fl 
DAC SUMPOS-tl 

REG?,     REPLAY 1,2      /KEEP DISPLAY GOING 
LAC REG2W 
Lio isuMP0S*ieeae 
DPR OADO 
suMPOs»ie??? 
LAC RtG2W 
AOO 12 
DAC REG2W 
SUB UTUI 
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ltaai 4*8288 
»8826« 

18312 28*113? 
2241)35 

IHli 818616 

user 41li356 

18(18 

18328 

18322 

1832k 

177777 
2**3*2 
21*1)118 
2**363 
788812 
6****1 
66*363 
28***2 
2**363 

21***3 
»3**33 
25***3 
65***3 
17***8 
28**** 
25***3 
6***1» 
17***8 
28**** 
•75881 
»7***5 
1*8588 
•88*22 

21***3 
1***27 
57***8 
28***» 
•75881 
25***3 
6****6 
66***7 

SPA 
JMP REG2 

LAC (suHPOS+izzae 
LIO ISUMNFG*1880P 
DPR DADD 
CUMSUM«IB000 

FIN I .      JMP I XflNI 

/EXPONENTIAL SOP.. RT. AND TASTEST SUBRS 

/SUBROUTINE TO CALCULATE IE TO THE (-X) POWER 
/X IS 1000.X AND SIGMA IS SIGMA • 1888. 
/ENTRY IS JAD EXP WITH X IN THE AC 
/RETURNS WITH ANSW.1«00 IN AC 

SO. RT. 12 

f XP 

18358   ?68888 
•8**27 

DAC "EXPXX 
LAC I    (SIGMA 
DAC 'SIGTFM 
LAW 18. 
HLL I 3989». 
DIV SIGTEM 
LAC 179788. 
DAC SIGTEM 

REPLAY    1,2 

LAC I IEXP 
SUB I (MU 
DAC I (EXP 
MUL I (EXP 
DIV I ISIGMA 
LAC (100000. 
DAC I IEXP 
MUL II. 
DIV I    (SIGMA 
LAC I ie88351. 
SAR IS 
SUB (12. 
SMA-SZA 
JMP EXPW 

LAC I  IEXP 
MUL (1088. 
OIV I (SIGMA 
LAC ( 128880. 
SAR IS 
DAC I (EXP 
MUL (2587. 
DIV ( I000C. 
NOP 
ACD (1000. 

/I/SO.RT. ?   PI X100.000 

/TREAT SIGMA = 8 AS SIGMA 
/RESULT IS X100B. 

/KEEP DISPLAY GOING 

/ERROR IN DIVISION 

/ERROR IN DIVISION 

/IF X 12, THEN ANSWER IS ZERO 

/RESULT -0 

/RESULT IS T1MFS If 
/X 
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I«i52 

1135» 

1136) 

11370 

1137» 

10b 12 

i0bu 

181.2« 

2bb36» 
2lbm.3 
65bl|li3 
»«Ub2 7 
760200 
51.111.5? 
56liHUi> 
160000 
«0U36U 
211U36U 

21bbb3 

16UU2 7 
760200 
65nii3 
66bb?7 
760200 
«bbbSl 
66U1H1. 
760200 
•I136U 
!»Hi61 
!61lll27 
760200 
5I.U361 
1601127 
7*0200 
5bb36b 
56bb27 
760200 
2bb36b 

201.1.1.7 
61.1.1.2 7 
56U36H 
760200 
5Ub363 
86UI.ll 7 
760200 
«11.362 
760200 
600U21 

FXPX, 
EXPN, 

D*C •EXPTEP 
1 «I. 1   (EXP 
PI I I    (EXP 
1   IV 11000. 
( 1  A 
1-1  1 (2927. 
I  IV 1 100000 
NOP 
Al n EXPTEM 
DAC EXPTEP 

REPLAY   1,2 

I A(. I    (EXP 
Ml   I I     (EXP 
r, iv (1000. 
ci» 
PIA I    (EXP 
MV (1000. 
I 1 A 
Mil 1 383. 
[   IV 1100000, 
C 1  A 

«I l: EXPTEP 
"i L EXPTEP 
D Iv (1000. 
Cl A 
MUl EXPTEP 
I IV ( 1000. 
(,l A 
"1.1 EXPTEP 
D1V 1 1000. 
11  A 
CAC EXPTEP 

LAf. (10000. 
Ml I 1 1000. 
DIV EXPTEP 
CL« 
MLI SIGTEP 
CIV 1 I000C. 
1,1 A 
,|MI' 1    EXPXX 
Cl A 
JHP EXPX 

/KEEP DISPLAY GOING 

/E RAISED TÜ THE PINUS X POWER COHPUTED KITH 
/APPROXIPATION FORPLLA PROP •APPROX1 PAT IONS FOR 
/DIGITAL COPPUTERS' PY HASTINGS 
/THE FORPLL« IS '. 1/ 1*A(1>' X>A(2)' X« X»A(3)' X 
/«HERE All) . .2507,213', AI2I • .0292,732', AM) 
/KITH AN ERROR OF • OR - .0002 AND USUALLY BETTER 

X' X« TO THF liTH 
.0038,278 
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im?» 777777 
2»»365 
TIPP?» 
2»5226 

iei>30 20F»21| 
»75001 
25»»»0 
760200 

im;» 22M2H 
667003 
57»»»e 
7»?CH2 

10 irne 477eei 
»»2000 
U^Uli 111 
aiuuiii' 

ü»»» «75001 
li-Siiuij,' 
«50100 
»H.'USS 

IBUSd »lllllU.' 
25»»»0 

I0»5J »45226 
10»5» 6f)t)ii<.<, 

*1»J65 

/•JDA    SCRT' 

SORT 

70   GET   SOUART   ROOT 

DAC >PCX 
Law I    21). 
DAC MAC 
LAC Sl.RT    7777 
s A k IS 
DAC 1     (SICK/. 
CLA 
LIO SURT     7777 
SCL 2S 
DIV i   (SUM' 

NCP 
SCR IS 
SRI 
All) II 
ACD t     (SIGMA 
SAR IS 
sue i   (sio-A 
S7A I 
JMP pr 
ACD i   (SUM« 

DAC I    (SICH« 

P. F PL A Y    I f i 
ISP MAC 
JMP CCItT 
JMP 1     PCX 

/( I IS    VARI ANCF 
/EXTENDED    PR01RAM   COUNTER 

/rlVICE   RV    TMO 
/IST    ARBITRARY    APPRO* I MA I 1   >M 

/TO   CORRECT   SIGN   ANC   Kill.   "Y   2 

/TEST   IF   NEED   TO   ROUNC 
/YLS    INCREMENT    ANSWEf    I1Y    1 
/APPROX.    SU.   PT.    BY 
/( (Y/AIN) )    «    AIM) 11/ 

/TEST   IF   PREVIOUS   APIROX    IS   SAMF 
/ves - DONE 
/KO-f IND    rtTTI k   APPRI'V . 
/NED    A(N) 

/ K F t P    DISPLAY   GOING 

/LEAVF 

/•JSP   TARTEST'    TC   PINT    THE    NUMBER   OF    STEPS   ANC   MAXIMUN   Y    VALUE 

ieus4 2»»366 
T00622 

10116« 26P»61 
200622 
«0l|ltS2 
«»0iee 

101| 6» 600467 
»»01(61 
«001(61 

10U70 70»267 
26HU72 

10l<72 20»267 
»0»»52 

10» 7» «1(0100 
«00502 
Fieeei 
»00»7? 

10S00 2»0»72 

TEST1, 

TESTPCS, 

CAC   'DONEX 
LAW    TABLF     7777 
DAP    .«1 

»CD (0 
SZA 
JFP TESTI 
ICX TFSTNEG 
JMP TESTNFG 

kEPLAY 1,2 
LAW ZLCC 7777+91». 
DAP .•! 

/EXTENDED   PROGRAM    COI 

LAC   TARLF    7777 

/TO   FIND    1ST    INDEXEO   VALUF 

/KEEP    DISPLAY    GOING 

ACD    II 
S7A 
JPP   COMPI 
LAU   I    1 
»CD   TFSTPCS 
DAC   T1STP0S 

LAC   ZLOC   7777*91». 

/1AHLE,    DO   THI     SAMT    AS   »FtOVF 

/START I' ' 
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HSU 210*61 
1151« 12**53 

»2**S» 
•77011 
152111 

its 11 • 2»U |i4 
4*0201 
7610B0 
25**3* 

1151* 200*72 
12**53 
*2**S* 
177111 

IHM »1.1208 
T6I111 
»3**3* 
<*1200 

11SM «11527 
* 1Kb -0> 
2 5**« 
21**1* 

usai 12**53 
165111 
»i»*i* 
7*1111 

11 Si« 25**55 

115 3« 2C2**5 
25**2« 

11501 2»2**6 
25**56 

115*2 21**3* 
•2**53 

115»« 1*5111 
1*1181 
»1**5* 
2*1552 

11651 21**2* 
120552 
**!*!! 

11551 111561 
711001 
* 1**56 
25**5« 

,1ft' TESTPOS 

C0MP1,           REPLAY   1,2 

COMPARE, 
AND 1 7777 
sue 1ZL0C   7777 
sc« IS 
SPI 1 
sue 1 1 
SI'A 
CMA 
UAI. I    (TEMP 

LAC TESTPOS 
AND 1 7777 
SUB ULOC   7777 
SCK IS 
SPA 
CM 
sun I    ITF»P 
SPA 
JMP .»3 
»DO I    (TEMP 
DAI. I    ITEMP 
L »C I    ITEMP 
AND ( 7777 
SAL IS 
ADD 1 1 
cr-n 
D*C I    (COUNTER 

REPLAY   1,2 

/KEEP DISPLAY GOING 

LAC TESTNEG 

/SINCE HAVE DOUBLE PRECISION 

/ABSOLUTE VALUE 

/SINCE HAVE OUUBLE PRECISION 

LAC 7L0C 7777 
DAC I (MAXIMUM 

LAC ZLOC 7777+1 
OAC I (MAXIMUM* 

LAC I (TEMP 

AND I 7777 
SAL IS 
CMA 
ADD (7L0C 7777 
DAP ADDRESS 
R E PL A Y 1 , ? 

/NUMBER OF STEPS 

/KEEP DISPLAY GOING 

/LOU ORDER PART 
/IST ESTIMATE TO MAX. V 
/HIGH ORDER PARI 

1 /BOTH DOUBLE PRECISION 

/SINCE OOUBLE PRECISION 

LAI (MAXIMUM 

SMA 
JMP .«It 
LAW 1  1 
ACD I  (MAXIMUM* 
DAC I  (MAXIMUM* 

/KEEP DISPLAY GOING 

SUB ..    /DIFFERENCE OF LOH ORDER PARIS 
/TEST IF NEEO TO BOPROH 
/NO, JUMP AHEAD 
/YES DO SO 
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185*8 »»8552 
21»»56 
72887» 
»38552 

1856» 72»B7» 
l»B28e 
»88573 

18567 »»8552 
185 78 »7»»55 

«88558 

18572   «1»366 

18573 72887» 
1857» 218552 

72K87» 
25»»56 
718881 

18688 »88552 
268682 
210682 
25»»?» 

1868» «88567 

1868» 177777 
777777 
»77777 

18618 777777 
8B«e81 
777777 
mm 

1861« mm 
mm 
mm 
T77777 

18628 777777 
777777 
»77777 

12«kl 
I2»»S 777777 
U27B 
U27B mm 

777777 

10« ADORESS 
1 M I    (MAXIMUMtl 
i 1 M 
si.n I   A00PESS 
EEM 
SPA 
JMP CHANGE 

BACK, IDX ACDRESS 
ISP I    (COUNTER 
JMP TTEST 

OONF, JMP 1    DONEX 

CHANGE, LEM 

/DIFFERENCE OF HIGH ORDER PARTS 

/TEST WHICH IS LARGER 
/PUT V INTO »AX. SINCE IS LARGER 

/PAX. LARGER, LEAVE AS IS 
/TEST IF HAVF DÜNE EACH REGISTER 

/NO-CONTINUE TFSTING 

/YES-LEAVE 

/HIGH ORDER PART (IF HFW V MAX LAC I AD0RE5S 
EEM 
DAC I (MAXIMUM»! 
LAW I  1 
ADD ADDRESS 
DAP .•! 
LAC .. /LOW ORDER PART OF NlW V MAX 
DAC I (MAXIMUM 
JMP   BACK /GO   BACK   AND   FINISH   TESTING 

/CONSTANTS 

TTT, 
TT, 
TP1, 
TP2, 
CNE, 
SUMNEG, 

SUMPOS, 

CUMSUM, 

HALF, 

TABLE 
TABLE»915. 
ZLOC 
ZLOC'915./ 
MAXIMUM 
MAXIMUM»1 

8188C8 
7I88BB 

1»272   2»»56» 

/LIGHT PEN FOLLOW ROUTINE 
MMiiieaee 
LAM=L«W I 
LPFOLL, OAC    PFXIT /SET   EXIT 
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U27I »»»367 
11127« 2B»56S 

»»»566 
2»»61B 
2B»567 

1»3BB ««»AC 1 
2k«6U 
2fl»57B 
«»«602 

l »je» 2»«612 
2B«57I 
«»«601 
2««613 

It3 IB 2B«572 
»««683 
2««6I« 
20«565 

143 1» e»«6»« 
2kk6l5 

2B«571 

»8«»57 

l»32l «2»»6» 

2«»573 

«»«601 

2««616 

1*32« 2B«572 

«B««61 

2««57« 

«««605 

1»33» »«»617 

IB»«62 

2»«620 

2B««63 

U33« 2»»561 

2B»»6» 

2«»563 

22««65 

1»3«B «2«5»3 

TtB«0B 

1»3»2 2B«S66 

»»«566 

l«SM 2««6I2 

2B«573 
«««601 

2««6U 

l»35l 2I«S7» 

»«»»66 

»?»600 

t«B«8B 

1 »35« tB«S3B 

2««S7« 

»B»«66 

DZN •LPSWCH /ZERO   SWITCH   FOR 

1   AL IN TEN 

[OR WRPK»P /1M01 IB   -    OISARLE 

I AI LP.UFF /P»R        PT 

1 Al. WPY /WRITING   POINT 

ICH WPYWD /PT         PT 

D»C LEUFF») 

l tc HPX /WRITING    POINT 

1 ( K WPXWD /PT         PT 

l tc L6LFF»2 

1 A(. RPY /REFERENCE   POINT 

I OR WPYWD /PT        PT 

A;. LhUFF 4? 

1  Al, RPX /REFERENCE   POINT 

II!« CPXWD /PT         P*R. 

1   AC I BUI 1 *>> 
l Al INTEN 
K.K P»R»P /ENABLE   L.P. 

1 tc LBUFFt'j 

LAC RPY 

»CD (-33) 

»NO I 17771 

I IC YPT /CENTER   Y 

ion WPYHD 
1  Al. LPUFF46 

1 tc RPX 

tec (33) 

D»C »n /CFlTF«   X 

l( R CPXWD /PT         P»R 

1 t( LHLFF»7 

1 A; isenei 
['AC. LPUFF»18 /STOP 

1 AC (JPP    1    PFXIT) 
[AC sipcor 
1 Ar (JPP   TR»CK) 

CAC LPHIT 

1 10 (M»"1    LBUFF) 

JSR RTROLT 

HI 1 

/LIGHT PfN   TR4CK   FOB   PDP1 

TRACK, 1  «I INTEN 

ICH WRPR»P 

!•»' L6UFF4? 

l Al YPT /CENTtR   Y 

ion UPYl.li 

DM LIUFF«6 

1 AC XPT /CENTER   X 

II D (»7) /X   •    INCR. 
SUB WPXR 
SCA /IS   IT   OUT   OF   BOX 

JM' P 1 « /YES         SET   P»x. 

1 »1 XPT /NO 
A[ D («7) 
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IMS» 8kk6B5 
HUI 2**617 

78**67 
2**62B 
2«kk62 

1*3«« 2**621 
2Skk7B 
2**561 
28*367 

1*371 «»BIBB 
4«k37k 
2B»k71 
•ik375 

lk37« 28kk72 
2**561 
21*556 
22 k» 73 

I«k88 • 2k5»3 
MBI26 
•«3777 
««SBBI 

IVlll •2**7* 
2**686 
2«*47k 
«•»»75 

IM 11 »2H577 
«k82B0 
•8*532 
28*5 7* 

IMH «»**75 
•**6es 
2 * "if W 
28*1.76 

1«*2I 2**62B 
22**73 
•2*5*3 
(20126 

IHM ««3777 
«*3«ai 
82*W* 
• B*6B« 

I«MI «75881 
I**S7k 
«8**57 
2**572 

IHM 2M367 
««aiee 
«1*96* 
28*572 

Kim •kk683 
2**61* 
28*57* 
8**685 

i»»»» 1**617 

CK1 
DAC LBUFF*7 

IOR  CPHO /PI VI CIl'B 

LAC (6e8277) /l   VEC70R   IN   l-X) 
OAC LBUFF-H« 
L<C (3BBB) 

»C LBUFF» 1 1 
i «r. IJNP   RTRXIT) 
OAC LPMT /SFT   nil 
LAC LPSWCF 
5/« /FAS   Y   BEEN   FOUND Y'-T 
JMP .•3 /YES 
LAC IJHP   KODSK) /NO 
JPP .*? 
LAC IJKP   LPFÜLL »11 
DAC STPCOr 
DAC EOGHIT 
LIO {"H\    LBUFFt ?) 
JSP RTROUT /OlSPLAY 
DRC /X-Y         I.u 
RCl 9S 
RCL IS /X         8-L6 
AND 1 1776 
D«C XI /X   ONLY 
LAC XPT 
AOC (-50) 
5LB KRXL 
SP» /IS   II   OUI   OF   BOX 
JHP LFTX /YES 
LAC XP1 /NO 
«DG 1-50) 

K2i IOR CPWO 
DAC LBUFF»7 
LAC (600077) /I    VECTOR    IN    Mil 
DAC LBUFF«10 
LIO (MM   LBUFF«) 
JSP RTROUT /CISPLAY 
OPT /X-Y          I.O. 
RCL vs 
RCL IS 
AND ( 1776 /X         ONLY 
ALD XI 
SAR IS /FIND   «FAN 
DAC XPI 
«in 1-33) 
oac RPX 
LAC LPSWCF 
S7A /Y   FOUND   » 
JKP 1   PFXIT /YES , LAC RPX /NEK   REFERENCE    IN X 
IOR CPXWD 
DAC LBUFF»* 
LAC XP7 /NEW   CENTER   X 
1CR CPWO 
DAC LBUFF«7 
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IB1.S73 
kBit 1466 
42U576 
»illuel 
«0U537 
20H573 
»BUU66 
!»ll601 
2446I6 
2HUU7T 
2»>>620 
2041472 
744561 
244556 
224473 
«24543 
»20126 
173777 
»73377 
S24474 
244607 
20*573 
«0447b 
424575 
«11020« 
»04541 
20li573 
I0li »75 
«44601 
2ltii6l6 
204500 
244620 
224473 
«245113 
720126 
«73777 
473377 
«24474 
404607 
«75001 
244573 
• emi6i 
2111571 
«44601 
244613 
201)367 
«40400 
»14564 
700001 
21)1)367 
• 01) 31»? 
2011600 
«01)357 
201)577 

1RACK4, 

LUC   YPT A.fNThR    Y 
ADD   IH7) 
SUB   WRYT 
SPA /IS   IT   OUT   OF   BOX 
JPP   UPY /YES 
LAC   YPT /NO 
ADD   (47) 
ICK    WPYWD 
DAC   LBUFF»6 
LAC   (7374««) /VECTOR   IN   (-Y) 
OAC   L8UFF»10 
LAC   IJKP   LPFOLl '1 1 
DAC   STPCOCi 
OAC   EDGHIT /SET   EXITS 
LIO   (PPI   IBUFF»2) 
JSP   R1ROUT 
DRC It   -   Y         I.O.' 
RCR   9S 
RCR   8S 
AND   ( 17761 11    IN   H         L6 
OAC   Yl 
LAC   YPT 
ADD   (-5U) 
SUR   WPYB 
SPA /IS   IT   OUT   OF   BOX 
JPP   D04NY /YES 
LAC   YPT /NC 
ACD   (-50) 
IOR   WPYUD 
OAC   LBUFF+6 
LAC   (6374001 /!   VECTOR   IN   •   Y 
DAC   LBUFF«1P 
LIO   (HK1    1 RUFE« 2) 
JSP   RTROUT /DISPLAY 
DRC It   -   Y         I.O. 
RCR   9S 
RCR  es 
AND   (1776) /Y   IN   8  -    16 
ADO   Yl 
SAR   IS /FIND   MEAN 
DAC   YPT /NEN   CENTER   Y 
ADD   (33) 
DAC   RPY 
IOR   KPYHD 
C«C    LP.LFF-O 
LAC   LPSWCH 
SPA /BOTH   X   •   Y  FOUND   S 
JPP   I    PFXIT /Yl S 
LAU   1 /NO   -   LOOK   FOR    X 
DAC   LPSNCH 
JPP   TRACK 
LAC   WRXR /EOCE   OF   BOX   -   RICH 
JPP    TPACK1 
LAC   WKXL /EDGE   OF   BOX   -   LEFT 
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U533 tguiits 
1 »S3« 710001 

2H367 
60KI437 
20*576 

U540 »Bims« 
20*575 
60U5P1 
26*557 

I4SM 720025 
720227 
«0*5S0 
«0*560 

US5I 728127 
»0U5S3 
»0*562 
T21U27 

U55« »,§»5*5 
760000 
•00000 
»0*557 

1«S6« T60000 
«00000 
720125 
000000 

U56» 100000 
•00007 
030110 
•01033 

US70 001033 
101033 
001033 
001000 

U57* «01000 
000000 
«01777 
«00000 

U600 «01777 
220000 
022000 
«02000 

1»60« Mil 10 
102000 
000001' 
«00000 

1(611 «00000 

um 

JHP TRACK2 
PODSW, LAU 1 

DAC LPSWCf 
JKP GFTY 

/CAN« T FIND X 

UPY, LAC URYT 
JfP TRACKt 

/EDGE OF BCX - TOP 

iri'.v. LAC WRYB 
JMP TI-ACK* 

/EDGE OF BOX - BOTTOW 

RTROUT, DAP RTRXIT /SFT -XIT 
DLA /START DISPLAY 
DSS /STOP 1 
JPP .»2 /NO 
JPP SIPCOt-1 /YES 
OSP /L.P. HIT 
JfP .»2 /NO 
JKP LPHT-1 /YES 
DSF /EOGE HIT 
JfP .-7 /NO RECYCLE 
NOP 

EDGI-II, .' /EDGE EXIT 
RTRX1T, JKP . 

NOP 
STPCOC, B 

DRS 
/STOP FXI1 

LPHIT, ,! /L.P. EXIT 
PFX1T, 0 
INTFN, 7 
WRPRAK, 030110 
KPY, ini 
MPX, 1033 
RPY, 1033 
RPX, 1033 
YPT, 1000 
XPT, 1000 
WRYB, ,' 
WRYT, 1777 
V.RXL , 0 
WRXR, 1777 
KPYHD, 22000? 
HPXWD, 022001' 
CPXkCt 002000 
PARAM, 3U1 10 
CPwc, 102000 
XI, 0 
Yl, 0. 
LBUFF, 0 
LPUFF<22 »MODULE/ 

START 
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ItAdt TT7777 
1*69« 

ItUI 777777 
777777 
F77777 

ee«»"i2 
l»6»l 2»H37B 
1*6»« 12*6*1 

/BASELINE 5 

/DAD 
/ LIO 1REG. NO. 
/ LAC ADDRESS OF 2 REGISTER NUMBER (SX 
/ JDA DAD /PUTS SUM IN ADDRESS IN AC 
/ 
/JOA CACC. 
/ LIO ACCRESS OF 2REG. NO. 
/ LAC LOW OROER ADDRESS OF 2 RFC. 
/ JDA OADO 
/  ADDRESS 
/RETURN 
/ 
/JDA OOAC. 
/ LAC LOW OROER ADDRESS OF K REC. NO. 
/ LIO LOW OROER AODRESS OF * REG. NO. 
/ JDA DDAD 
/ RETLRN /ANSWER IN AODRESS IN AC 
/ 
/JOA CINCEX'. 
/   LAC   ADDRESS   OF   LOW   ORDER   PT.   OF   2   RFC.   NO. 
/   JDA   DINDEX 

/JOA CPCIV". 
/ LAC ADDRESS OF LOW ORDER PART OF NUM. I2RI 
/ LIO ADDRESS OF LOW ORDER PART OF OEN (2R) 
/ JDA OPDIV 
/ RETLRN /ANSWER 
/ 
/JDA CMUl". 

IN AC • IP, SIGN-BIT« IN BOTH 

/ LAC ACCRESS OF LOW OROER PART OF 2 REG. NUMBER 
/ LIO ACCRESS OF LOW ORDER PART OF 2 REG. NUMBER 
/   JDA   DMLL 
/   ADDRESS   OF   It   REG.   NO.   WHERF   TO   PUT   ANSWER 
/   RETL'Rh 
/ 
/JDA   CPCIV*'. 
/ LAC ADDRESS OF LOW ORDER PART OF * REG. NUMERATOR 
/LIO ACDRESS OF LOW ORDER PART OF 2 RfG. DENOMINATOR 
/ JDA CPDIV* 
/ ADDRESS OF * REG. NO. TO PUT ANSERE IN 
/   RETLRN 
/ 
/JDA    CPCIVF ' . 
/ LAC ADDRESS OF LOW ORDER PART OF * REG. NUMERATOR 
/ LIO ADDRESS OF LOW ORDER PART OF * REG. OFNOMINAT'JR 
/ JDA DPOIVF 
/ RETURN /ANSWER IN AC - WILL BE ONLY I REG. 

DM AC, .-. 
DMAC**< MODULE/ 
DMZERO, REPEAT 14, ? 
OMUL AN, .-. 
DMUL1, 
OMUL .-. 

OCMUL=CMUL 7777 
OAC 'OMULXX 
DIO DK ULI 
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214370 
244640 
444370 

J4463S 
544636 
144637 
214642 
654641 
»72B«1 
2I4146Ü 1 
12463« 
J44632 
3>>>t633 

284581 
224502 

214642 
244371 
«44642 
214642 
654641 
672eei 
244636 
S24635 
2045121 
224502 

444641 

LAC I OMULXK 
DAC DPULAN 
ICX DPULXX 
DZM DMZERO 
Din Brunei* I 
OZM   DMZER0»2 
DZM  DMZERO*3 
LAC   I   CDMUL 
MLL    1   DMU1 t 
RIR    IS 
DAC   DMACH 
010   OMAC 
DZM   DMAC»? 
DZM   DMAO? 
REPLAY    1,2 /KEEP   OISPLAY   GOING 
LAC    <PMAC*10000 
LIO   (CMZEROH0000 
DPR   DDAD 
LAC    1    CDMUL 
DAC    'XYZ0> /SAVE 
IDX   OOMUL 
LAC   I   CPMl'L 
MUL    I    OMUL I 
RIR   IS 
OAC   DMZER0»2 
010   DMZER0*1 
LAC   (DMAC    10000 
LIO    ([.MZEROHMH0 
DPR   DDAD 
ICX   DMUL1 
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lt)7M 21 «Alt 1 LAC I    CMUL1 
8**371 HUL XYZOW 
672001 II i - IS 

U7lf nun DAC DMZERO»2 
32*635 Did DWZERO+I 
20*501 LAC (PMAC   \V,:M 
22*502 LID (DPZERC»10000 

DPR DUAL 
REPLAY    1,2 /KIEP    DISPLAY    GOING 

l»7IT 21*6*2 LAC I    CDMHI 
1* 728 IMU1 HUL I   CPULl 

472001 « IK IS 
9*11635 DZK DHZEROl 
2**637 DAC   DMZER0»3 

U72» 32*636 Lin DfZERn*2 
20*501 LAI IDPAC« 1000«; 
22*502 LIO 1 DPZFRO» 1 

DPR DI.1AD 
1 DP f.G,,C, 1,2, 3» 

G6i , LA' 
DAC 
IIX 

Ul'AC + GG 
I    EPULAN 
DPULAh 

ENDIRP 
1*731 20*630 !• i »c nv^^:*•• 

25*6*0 !  AC I    CPULAN 
***6*0 IIX DMULAN 

1*73» 20*631 1 , LAC   DPAC*1 
25*6*0 DAI I   DMUIAN 
1**6*0 11 x Dt'LLAN 
20*632 2. LAC   OHAC»? 

U7*I 25*6*0 DAI I    CPULAN 
1**6*0 [OS OMULAN 
20*633 3 LAC   01'AC*5 
25*6*0 DAC 1    DMULAN 

1*7*« IMHt 11 x DKLLAI> 
»1*370 npuLX, JPP    I    DKULXX 

U7»6 777777 CDADL, /*   REG1STFR   ADEEND 
T77777 LCAI /INPUT   ANC   ANSWER   *   RFGISTFRS 

00*7*7 OCDAD=CCAC   7777 
l»75i 2**372 DAC 'CDADXX 

92*7*6 DID DDAOL 
20*7*7 1 AC UPOAC 
2**756 DAC 

1 PR 
.<3 
DATO 

U7M 777777 
651000 SZ ) I 

U7M •0*775 
6*0*00 

JPP 
SPA 

DDADX 

«0*770 ir p .•6 
***7*7 ic < LI   1  A| 

1*76* 20*505 LA( 1377777 
03*7*7 ANO I    CDDAD 
25*7*7 I AC I    CCDAD 
605160 JPP DACCX*1 

1*771 1*47*7 I 1 « ü r. r « r 
21*7*7 LAC I    CDDfD 
0**506 [CR 1 L ? f PI t' P 
25*7*7 1 AC 1   CCDAC- 

1«77« 405160 • P DACCXH 
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Imi7»7 OOADX, ICX OUDAP 
RFPLAY    1,2 /»HP    DISPLAY   GOINC 

M77T        MI17116 ICX OOADL 
neai      •tnt7k6 IOX DDADL 

22H7116 LIO DDADL 
I»* 71» 7 ICX QUOAD 
2»SBB6 DAC .+3 

DPR D«cr. 
15181   777777 

«l»J72 JKP I CDAPXX 
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15812 

11U3S 

1S83» 

i sau» 

177777 
277777 

I 
2»»373 
1258ie 
Jisen 
«51688 
»85010 
6»iaen 
«85863 
2SSBU 
2»»37» 

2B»37u 
«75011 
*uuue« 
«85062 
115811 
»B»»52 
•58188 
«85862 
4»0»ee 
«85858 
• «i. Ill 
255811 
285811 
«2»»1» 
20581 I 
215811 
•8USB6 
l!»*ll 
255811 
«85862 

DAX, 
DAD 

ODAO-OAO   7777 
OAC   'DADXX 
010   DSX 
LAC   I    OOAI 
CLO 
«CD   DAX 
S20 
JHP   0ADX*1 
DAC   I    ODAO 
DAC   DAD'KH 
I OX   Ul AC 
LAC   OADWH 
XOR   I   CCAt 
SHA 
JHP   OAOX 
LtC   I   QDAC 
ADD   IV 
S/A   I 
JHP   DAOX 
SPA 
JHP   DACBB 
ACO   I 1 
DAC    I    QOAD 
I IC    01 AC 
SUB   II 
DAC   ODAD 
LAC   I   OOAC 
ADD   (»20880 
SU8   (1 
DAC   I   ODAD 
JMP   DADX 

15858 

1586* 

»2»»1» 
255811 
285811 
»24 nil 
2»5811 
215811 
»B»50S 
•8»»I» 
255811 
«85862 
»1»373 
«»8288 
«85875 
8k»586 
255811 
»»5811 

718881 
»15811 
255811 
«85862 
82»585 
255811 
»»sen 
788881 
«85872 

SUB ( I 
DAC 1 COAD 
LAC QOAO 
SUB I 1 
DAC ODAD 
LAC I ODAD 
AOO (1777 77 
ADD ( I 
DAC I ODAC 
JHP DADX 
JHP I DAOXX 
SPA 
JHP OACJ 
IOR (»88008 
OAC I ODAC 
(DX QDAD 
REPLAY 1,2 
LAW I  1 
AOO I OOAD 
DAC I ODAO 
JHP DACX 
AND (377777 
OAC I ODAL 
IDX OCAC 
LAM 1 
JHP DADH 

/KEIP   DISPLAY   GOING 
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HIB2         777777 CINCEX            .-.                                    /LOCATION   Of   LOW   0R0E3   P1RI 
BB51B2 OClNDfUOINDEX   7777 

15103        2»»375 OAC   'DINDXX 
i s ie«     tsuee CLO 

7BBBBI LAW    1 
»I51B2 ATI'   1    ODINPEX         /INDEX   DOUBLE   PRECISION 
B2»585 »NO   IJ77777 

I8I1B        2551U2 DAC   I   QOINCEX         /RFGISTER   BY   OW 
•tkS 122 IDX   ODINriX 
»»ieee s/o 
»55102 I0X   1   OOINrf« 

1511»        41*375 CINCX,          JCP   I   CINDXX 
777777 C4DCL, 
777777 DAODM, 
177777 DAOC       .-.               /LOCATION OF LOW ORDEtt PART OF A 

BBS117 QPADD=CACC 7 77 ^ 
15l2i   2»U376 DAC 'DADDXX     /IO HAS LOCATION OF LOU ORDERS ROSJ 01 B 

2BU5e7 LAC IL «w 1 
2H515B DAC DACOP 
I1U376 LAC I CAODXX 

1512»   2»5I15 DAC OACOL       /ANSWER PUT IN ARO FOI LOWING JOA 
«5I60S! CLO 
rteee« CLF 6 
»»1|376 IDX OACCXX 

1513«   125116 DIO DACDM 
215117 LAC I CDADD 
»15116 ACO I OADCP 
«5IBBB SZO I 

1513»   »B51»l JWP DACDW 
T1BBI6 STF 6 
ibBKee SKA 
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111*1 
IIUI 

iu«t 

16146 

1SITI 

lltN 

117» 
111» 

IBM 
152«) 
Ulk« 

«•5 16« 
iiiises 
255115 
2**377 
»Ml 15 
»5**21 
»»511« 
items 
»*•••« 
neam 
»15117 
»15116 
2*5 115 
i«»377 
a»82«B 
»1516* 
•Ik376 

•»»51« 
2551 IS 
2»k3'77 
l«k51I 
1*515« 
••51*3 

115115 
•»»»52 
»seiee 
»•5157 
•*•*•• 
»•S2»7 
115115 
»•»»1» 
155115 
115115 
•1**1* 
t»6115 
215115 
*»k5i* 
IIUU 
155115 
«•5157 

115115 
»21.1.114 

255115 
»5115 
•Ik* Ik 
1*6115 
115115 
••»505 
«Ikklk 
2S5115 
••5157 

177777 

«7» 777 
T77777 

IMP DADDB 
AND (377777 

DADDW, DAC I CAODL 
DAC OAO'FWM 
1CX DADOL 
ID» I IOACO 
IDX DACDM 
.: L A 
SZF A 

DADOP, 1 1» 1 
sen I QOADD 
ATI) I DADDM 

DAC I DADDL 
•OK DACE KM 
SPA 
JMP OAOOWK 

DADCX, JMP I DADLXX 

DAOOB, 10« (kaaena 
DSC I DAODL 
DAC DADFHM 
LAC (LAW I 1 
DAC DACDP 
J" 0A0DH-.2 

0ADOWK, LAC I CAODL 
ADO (H 
52» I 
IMP OAOOX 
SMA 
JMP DADDWM 
LAC I OAOOL 
A CD 1 1 
DAC I OADCL 
LAC OACDL 
SUB 1 1 
DAC OAOOL 
LAC I CAODL 
ADD ineeiene 
SUH (i 
DAC I DADDL 
.JMP DACDX 

DAOOKM, LAC 1 DADDL 
SUB II 
DAC 1 CAODL 
LAC OACDL 
SUB 1 1 
DAC DADDL 
LAC I CADOL 
ALL (377777 
ALL 11 
DAC I DAOCL 
JMP DACOX 

MACC, REPEAT *,?, 
MAC. .-. 
M»C»12.»MODULE/ 
DP01VJ, .-. 
DPDIVF, .-. 

/MAC-DIVISION, MAC*k-NUMERATOR, MAC*k-ANSW£K 
/MAC • 8. - REMAINDER 

/R REG. NUMERATOR IN AC 
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2»»»ne 
J252»3 
naie» 

15258  2»»»/i 

16252 

162 5» 

15387 
1531» 

235213 
2152»» 
?»5232 
125226 
!»5236 
»»52143 
»»52»» 
2352»3 
2152»» 
2»5233 
J25227 
«»523? 
«»52»3 
»»52»» 
*352»3 
2152»» 
2»523» 
92523e 
l»52»8 
t»52»3 
•»52»» 
2352»3 
2152»» 
2»5235 
125231 
!»52»1 
•»52»3 
»»52»» 

285226 
i»8»88 
«85335 
r88eei 
as»»02 
2»»»82 

DAC '98XX /n REGISTOR DIV 
DIO DPCIVJ /DIVISION DOklF 
LAW I 68. /SHIFT COUNT 
DAC 'SC 
07H «SIGNN /SIGN OF RESULT 
IRP  GG,,8,1,2 !?• 
LIO I DPDIVJ 
LAC 1 DPDIVF 
DAC MAC+GGt» 
DIO HAC»GG 
D/M MAC*GG»R. 
IDX DPDIVJ 
IDX DPDIVF 
ENDIRP 
LIO I DPDIVJ 
LAC I DPDIVf 
DAC MAC-fB»» 
DIO MAC*8 
DZM MAC*0*8. 
IOX DPOIVJ 
IDX DPDIVf 
1 | LIO I DPDIVJ 
LAC I DPOIVF 

DAC MACH«» 
DIO HAC»1 
Din   MACtH-8. 
IOX OHDIVJ 
IDX DPDIVF 
2, LIO I OPDIVJ 
LAC I DPDIVF 

DAC MAC»2+» 
DIO MAC*2 
Din   MAC«-2»3. 
IDX DPCIVJ 
IDX DPDIVF 
3 LIO 1 DPDIVJ 
LAC I CPDIVF 
DAC MAC+3»» 
DIO MAC+3 
Din  MAc»3*a. 
IDX DPDIVJ 
IDX DPDIVF 

RtPLAY 1,2 
LAC MAC 
SHA 
JPP KANKS 
LAW 1 
XOR SIGNN 
DAC SIGNN 
IRP  GG,,e,!,2, i* 
LAC MAC*GG 
SPA 
CMA 
DAC MAC+GG 

/KEEP   DISPLAY   GOING 
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ENDIRP 
15315        20522t a. LAC   MAO0 

iitCPff SPA 
/tieee C.PA 

15321   2»5226 DAC «AC-tP 

15321   H5227 1, LAC MAC»1 
4H02B8 SPA 
rtieee CMA 

1532«   2H5227 OAC «AC»1 

I632J   JB523B 2, LAC «AC*2 
»nB2ne SPA 

7»ieee C«A 
1533«   2*5238 DAC «AC*2 

1M3I   285231 3 
»HB2B0 SPA 
Ttieee CMA 

1533»   2*5231 DAC «AC* 
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18331 105232 
a»e»ee 
M5363 
700001 

2**1. 02 

153»J 205231 
113k« •»«200 

761000 
2»5232 
215233 

11350 «»0200 
761000 
2»5233 
20523» 

1535» «»0200 
r«i000 
2»523» 
205235 

113»! i»0200 
761000 
2»5235 
•25500 

1536» •05605 
•25»23 

1S36T «2550B 
1S371 •05372 

M5376 
•25»01 
700001 

153 7» •»5232 
2»5232 
•«»»01 
«05365 

11*00 •05560 
265»22 

15»02 205226 
76ie00 

IS» 0k 2»5222 
205227 
7*1000 
2»5223 

1S»10 205230 
rti00e 
2»522» 
205231 

IMII T«1000 
2»5225 
22»51t 

KANKS, LAC   MAC*» 
SPA 
JPP DPDIVX 
LAW 1 
XOR SIGNN 
DAC SIGNN 
IRP GG,,(\ 1,2 3* 

GG,, LAC 
SP« 
CPA 

MAC*»*GG 

D > C MAC»»*GG 
ENDIRP 

0. LAC 
SPA 
CPA 

MAC«»*« 

DAC 
1, 

MAC*4*S" 
LAC   MAC*»*1 

SP« 
CM« 
D»( MAC*»»1 
2, LAC   MAC*»*2 
SPA 
CPU 
[1AC MAC»»*? 
? LAC   MAC*»*3 
SPA 
CH» 
D«l MAC*k«5 
DPOIVX, JSP   XCOMP 
J»P 9BX /MAC   M»C*8,   DIVISION   ERROR 
JSP XSHIFT /PAC**MAC*8 
REPLAY   1,2 
JSP XCOMP 
JPP .•2 
JPP . + 5 
JSP XSLBT 
LAH 1 
I OR PAC*H 
DAC MAC*U 
1 5P SC 
JPP DPDIVX*? 
JPP 97X /ALL   DONE,   SO   INSERT   SIGN 

XSUBT, DAP XSUBTX 
I RP GC,,f>, 1,2, 3* 

GG, , L AC 
CM 

MAC*GG 

DAC MACC+GG 
ENDIRP 

•• LAC 
CPA 

MAC*P 

DAC 
1 , 

MACC*»! 
LAC   MAC*1 

CH« 
DAC MACC*1 
2, LAC   MAC*2 
CPA 
n«c PACC«? 
3 LAC   MAC»3 
CPA 
D«C MACC*3 

LIO   (PACC*ie«i?P 
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'01512 

15122 «05122 
2111l'3 

1512» ItkiiM 
111105 

15127 
1513» 

15151 

151I5II 

225232 
«25786 
21.5232 
20HJ4014 
21141405 
225233 
»25706 
215233 
2011014 

2iiie5 
225231 
125706 
215231 
201101 
211105 
225235 
«25706 
215235 
201101 

211105 
22523« 
«25706 
215236 
201101 
211105 
125237 
«25706 
115237 
201101 
211105 
225210 
«25706 
215210 
201101 
211105 
225211 
«25706 
215211 
201101 
211105 
«11103 
211106 

1 «C (»Ac*e.» 10000 
DPR OOAO 

XSUPTX, JPP . 
XSHIFT, D»C X•SHI X 

Ü!" •TEPXL 

DIH •TEMXH 

REPLAY 1,2 /KEfP DISPLAY GOING 
1 RP GG,,1,5 ,6,7,8.,9.,10.,11.« 

GG ,, L 10 MAC*GG 
J SI' GG1LK 
D«C MACtGG 
I »C TEMXL 
DAC TEPXH 
ENOIRP 

'4, L 10 MAC»1 
JSP GG1LK 
D A C MAC*1 
LAC TEPXL 
DAX TEMXH 
5, LIO MAC»5 
.IS.' GG1LK 
D«C MAC+5 
c A, TEPXL 

DAC TEMXH 

ft. LIO MA06 

JSP GG1LK 
DAC MAC»6 
1 4L T! PXL 
DAC TEPXH 

r. LIO M»C*7 
JSP GG1LK 
DAC MAC«7 
l J'~ TEPXL 

DAC TEMXH 
S. , LIO MACoB. 
JSP GG1LK 
DAC p»c*e. 
1 AC TEPXL 
DAC TfMXH 

»•1 LIO M«C«9. 
JSP GG1LK 
DAC MAC»1). 
1 A c TEPXL 
OAC TEPXH 
10.1 LIO MACtl«. 
JSP GG1LK 
DAI PAC*1P. 
1 AC TEPXL 
DAC TEPXH 
1 1. LIC MAC»!1. 
JSP GG1LK 
DAC MACH1. 
I AC TEPXL 
DAC TEPXH 
XSHIFX, JPP I XSH1X 

XCOPP, DAC • XCM1X 
[RP GG,,3,2 r 1 ,0* 

GG,, LAC MAC+GG 
sun MAC<GG»8. 
»00 (0 /ELIMINATE -0 

sz« 1 
JPP ,+k 
SPA 
IDX XCH1X 
JPP XCCPPX 
L AC P.AC*GO 
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15581 205231 
I2S2UI 
»0»»52 

1150« «58100 
«05511 
4»0»00 
«»It »06 

1151« «05557 
205231 
4»0!C(? 
«05510 

IS5I« 205230 
»252»0 
•0»»52 
«58100 

1552i «0552» 
6»0»00 
«»»»06 
«05557 

1852» 205230 
«»0100 
405523 
205227 

19538 »25237 
»0»»5? 
65010? 
»05537 

lib}« «»0»00 
»»»»06 
«05557 
205227 

ii5«g «»0100 
«05536 
205226 
»25236 

1554« »0»»52 
«50100 
«05552 
«»0»ee 

15551 «»»»06 
605557 
205226 
«»eipp 

1555» 605551 
»0555» 

15557 61U»06 
1456« 20»»e2 

650100 
«0560» 

1556] 205232 
1556» 76ieep 

«0»»52 
2»5232 
205233 

1557» 741000 
»0»»52 

•'. 

XCOPPX, 
97X, 

•'. 

SZA 
JPP    .-3 
EMDIRP 
LAC   PAC»3 
SUB  PAC«3»P. 
«OD   10 
SZA    1 
JPP .+» 
SPA 
mx XCP»X 
JPP XCCPPX 
LAC h*C*3 
S/A 
JPP .-3 
2, 
sun n»c*2«P. 
ACn 10 
SZA I 
JPP .•» 
SPA 
ICX XCM»X 
JPP XCOPPX 
LAC M»C«2 
S2A 
JPP .-} 
I, 
SUB PA01»8. 
Acn IB 
SZA I 
JPP .•» 
SPA 
ICX XCP»X 
JPP XCOPPX 
LAC MAC«1 
SZA 
JPP .-3 
P 
SLB MACtPtfl. 
ADD 10 
S2A I 
JPP .+» 
SPA 
IDX XCP»X 
JPP XCOPPX 
LAC MAC»0 
SZA 
JPP .-3 

J 
REPLAY 1,2 
JPP I XCP»X 
LAC SIGNN 
SZA I 
JPP 9HX-1 
IRP  GO,,0,1,2,3* 
LAC PAC*».*GC 
CPA 

DAC PAC*».»GG 
ENDIRP 
LAC MAC«».»1 
CM» 
All) 10 
OAf. H\C.tb .«^ 

I , 
CPA 
AIT U- 

/l I IPlNAlf    -0 

LAC   PAC«2 

/1 i l y I N i 11 

LAC PAC»1 

/ELIMINATE 

/ELIMINATE -0 

tAC MAC*».+1 
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1562k 

1S433 

11650 

21(5233 
28523b 
?«iaae 
»0kk52 
2*523k 
205235 
7*100« 
«0k*52 
2*5235 

205232 
<11*80 

mm 
mm 
lkk»07 
925612 
215612 
21.5686 
«HS6 12 
115612 
2»5607 
1*5610 
1*5«11 

11626 2JkSI3 
22k51k 

1S63* 1752lik 
21**0 7 
2*5606 

205232 
255606 
**5606 
205233 
155606 
1*5606 
20523k 
255606 
tk5606 
205235 
2S5606 
11.5686 
tkkk07 
Ilkk07 

777777 
F77777 

001662 
1S66J        2***10 
1566*        125661 

215662 
2k5651 
275661 

98X, 
CPkK, 
DPkN, 
DPDIVk 

GG., 

1. 

CPkl, 
D8X, 
D8XM, 
OPDIV 

• i 

OAC Mac*!..-, i 
2, 
CHA 
ADD   10 
DAC H»C<I..-.2 

3 
CHA 
ADO   (0 
D»C   MAC«k.*3 

LAC MAC»!.. 
JMP I 98XX 
REPEAT   !.,P 

DAC   •DPklX 
DIO   CPkN 
LAC   I    DPkN 
OAC   DPkK 
ICX   DPkN 
LAC    I    TP1.N 
DAC   DPkK-H 
D7M   0PkK+2 
D2M  DPkK«3 
REPLAY   1,2 
LAC    I     (DPDIVk 
LIO   (OP1.K-.1PHBP 
JOA   DPDIVF 
LAC   I   OPklx 
DAC   DPKK 
IRP     GG,,f\1,2,3* 
LAC   MAC»k+CG 
OAC   I    DPkK 
I OX   DPkK 
FNDIRP 
LAC   MAC<k»P 
OAC    I    CPkK 
ICX   DPkK 
I, 
DAC    I   CPkK 
1DX   DPkK 
2, 
DAC   I   CPkK 
ICX   DPkK 
3 
DAC    I    DPkK 
ICX   CPkK 

LAC   MACtk.»? 

LAC   MAC»k.»3 

REPLAY   1,2 

/KEEP DISPLAY GOING 

LAC MAC*k*l 

LAC MAC»k»2 

LAC MAC»k»3 

ICX OPklX 
JMP I TPklX 

REPEAT 8.,3 

QOPDIV'DPCIV 7777 
DAC 'D8XOX 
OIO DBXM 
IRP  GG, ,.',!* 
LAC I CDPDIV 
OAC 08X+GG 
LAC I 08XM 
OAC D8X»k.*0G 
ICX DPCIV 7777 
ICX D8XM 
ENDIRP 
LAC I ODPCIV 
DAC D8X-.0 
LAC I D8XM 
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215655 DAC DKX-H..4P 
«••5662 IDX OPOIV 7777 
«15661 IDX D8XM 
2J5662 1 LAC I ODPOIV 
215652 DAC DRX«1 
215661 LAC I 08XM 
215656 DAC D8X*1.»I 
•15662 IDX OPDIV 7777 
»»5661 ICX D8XM 
2B1515 LAC (D8X»I8B8 
221516 LIO [DextkUBBBB 
175211 JDA DPOIVF 
225233 LIO HAC»5 
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4imii0 

245720 
740200 
447003 
H2H14I14 

2DU1|01| 
477003 
445777 
4*3777 
465001 

405720 

D8XO1 JKP 1 CBXCX 

GGULK, Dtp 
1 1 A 

.•12 

SCI ?'. 
AMI ( 1 
DAC TFMXL 
S< » 2S 
RCI vs 
RCl 9S 
SAI IS 
ICH TFPXH 
JMP . 

7220H6 
7260K6 

15722   «00000 
000001 

1572«   «00000 

15733 
15731 

15713 
157*« 

«00000 
000000 

174257 

710e03 
2M6566 
710003 
2146567 

426037 
731071 

157112        426127 

7203V6 
226560 
72601)6 

426215 
00000 1 

/BASELINE    TAPE   RCUTINFS   FOR   IBM   EOUIPMENT 
SHI = 7220il6 
SWO = 7260l46 

DEHNE SWAP 
RCL   9S 
KCL   9S 

TERMINATE 

COOHF.C UCL'REG 

REPEAT   0IF   VP   OOOEEG-10S1.PRINTX       ( 

LOCATION   OF    lAPt    PACKAGE    MAY    INTERFERE    WITH    SEOUENCt    BREAK    SYSTEM. 

I* 

/DENSITY,   0   FOR   2(!<)   CPI,    1   FOR   556,    ?   FOR 
/L.NIT.0   THRU   7 
/PARITY, f   ODO, 1 EVEN 
/RFWINO INOICATOR, 0 FOR NO Rt'WINr, 1 FOR REI 
/POSITIVE MEANS START OF FUNCTION, NEGATIV 
/RECORD POINTER 
/LOC(JSP) TO TAPE PACKAGE 
/CUR 

/INITIALIZE 

/INITIALIZE BLANK TAPF COUNTER 

/INITIALIZE REWRITE COUNTER 

/GO   TO    TCU-UNIT    FRtF    SR ,    SETTING    SOF     i 

/PROCESS   CALLING   SEOUFNCE   FOR   DATA   CHAI 

/SWC   OUT 

/EXECUTE    FUNCTION,    TEST   FOR    ACCEPIANCT    AND   COMPLI   THIN. 
/INCREMENT   RECORD   COUNT 

COODEN, 
OOOUNT, 
OOOPAR, 
CQ0RW1, 
OOOSOF, 
OOORP, 
OOQJS, 
QOODU, 

I 
1 

I 
'.• 
.' 
.' 

COOWR, ID« OOCINT 

OOOWR2, 

00OUR3, 

I AW 
uAt 
1 AW 

DAC 

I 3 
OCCPTC 

1 3 
C-BCRWC 

OOOWRI, REPLAY 1,2 
JSP COCTCZ 
731871 

000WR6, JSP COOPOC 

MA 
I II 
swo 

COOWC 

JSP 
1 

eocEXF 
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15750 «0S75I4 
700005 
»05730 
606313 

HTM «2602» 

15751 105761 

1175« J6»000 
70000» 

15761 405752 

15761 «26037 
730»7I 

16761 «2621» 

1576« 777776 
«06005 
««6567 
»05737 

1S770 110010 
2»6552 

1(772 «26037 
»S1071 

1577» «2621» 
r77777 
«06011 
««6552 

1600« «05772 

16001 »66566 
««5735 

16001 ?00003 
1600« «05752 

1*001 «26336 
226536 
6262U1 

16010 «05766 

16011 «2602» 
«06015 
22655» 

1601» »05757 

1S0I1 «2633« 
226537 
«262»1 

16010 ««1177 
«»0200 
«06013 

JHP OQOWR7 
I AH 5 

COOWRY, »BO OQCJS 
JHP OOOOUT 

000WR7, JSP tlbCI PE 

JHP liOCWRH 

CLI 
000W12, I 1W » 

.1» P QUCWRY 

00QWR8, JSP COCTC7 
730U71 

OQQW10. 

QQOW13, 

JSP OOOEXF-1 

JHP OOCBEh 
ISP OOCRWC 
JHP OO0WR1 

LAW i ie 
DAC OOOCTI 

JSP QQOTC/ 
731071 
JSP QQOEXF-1 
-I 
JHP UOCBTF 
ISP QO0CT1 
JHP OGQWie 

ISP OSCBTC 
JHP OOOWR? 

LAW 3 
JHP OOOWRY 

JSP QOCSSI 
LIO 0Q0C9 
JSP QOOETY 
JHP OC0WR9 

JSP OGOEPt 
JHP OQOBTF 
LIO OWODU^ 
JHP QOCW1? 

JSP OOCSST 
LIO OOOClf 
JSP QOOETY 

RAL 7S 
SPA 
JHP OOOBTE 2 

/ERROR RETURN 
/NO ERROR—GO TO NORMAL RETURN 

/GO BACK TO MAIN PROGHAH 

/GO TO SEE IF »NY ERRORS BESIDE END PT 

/NON-ENC-PT ERRORS 

/INDICATES END PT NOT DURING WRIT' BLANK TAPF 

/GO TO END PT RETURN IN HAIN PROGRAM 

/BASIC BACKSPACE FUNC1 ION 

/DISCONNECT DATA CONTROL AND EXECUTF FUNCTION 

/DECREMENT RECORD CHUM 
/ERROR RETURN FROH BACKSPACE AFTER WRI IE 
/NORMAL RETURN 
/REWRITE 

/SET COUNTER To WRITE BLANK TAPE 9 TIMES FOR A TOTAL 'I 

/BASIC WRITE HTF 
/DISCONNECT   DATA   CONTHOL    ANI1   EXtCUTE    FONT  1 
/CO NOT CHANGE RECORD COUNT. 
/ERROR RETURN FROM WRITE BLANK TAPE 
/NORMAL RETURN 

lb   INCHES BL«NK TAPE WRITTEN. 

/INIT. REWRITE COUNTER 

/GO TO UNSUCCESSFUL Rl TURN IN MAIN PROCRA!-. 

/SAVE STR AND ILC. 

/GO TO NORMAL RFTURN 

/eLANK TAPE ERROR 
/THERE ARE NON-END-PT ERRORS 
/HAKE 10 NEGATIVE IMPIIFS END PT DURING WP.I 
/GO TO END PT RETURN IN MAIN PROGRAM 

/SAVE STATE 

/END POINT 
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1602T 026562 
16*3» 650100 

»46032 
606032 

16(33 226554 
I4U34 125726 

266103 
406e60 

16037 145726 
1604« 266103 

266045 

1401.3 20572"4 
16C44 »65177 

0li60<45 
246220 
»46103 

16050 700001 
»05722 
665007 
045723 

lies« 465077 
«45725 
•46554 
245731 

1606» 206527 
246553 
720072 
606065 

1606» 406101 
626336 

16067 •66553 
1607» 406062 

720073 

14072 226530 
205726 

1407« 640200 
226531 

16077 426241 
1610« 606253 

16101 205726 
640200 
606103 

161011 105731 

16106 72 0172 
672001 

16111 442000 

.ICH 01J0M1 1 

QUUEPE, LA.' OOCEPX 
SWAP 
»NO oasHKi 
sz« I 

OOOLPX 
OUOfPX, JHP • 

oaoTce, L [0 uoonue 
D 10 QOOSOF 
DAP OCOTCX 
jlip ÜU0TC3-? 

QOOTC7, DZH QOOSOF 
ooarci. D«P QOCTCX 

1  4P Q0CTC2 

uomcx, 
C0QTC2. 

LAW 1 
«CD OUCOEN 
SAL 3«. 
IOR OOOUNT 
SAL 6S 
I OK UOORWI 
10R OOODU« 
DAC OOODU 

LAC ecoci 
D6C   OBOCT 
SFC 
JPP 00CTC4 
JKP 000TD1 
JSP OOQSST 
REPLAY 1,2 
ISP UQOCT 
JHP 00CTC3 
CGO 

LIO   00CC2 
LAC   QQCSOF 
SPA 
LIO  Ü0CC3 
REPLAY   lt2 
JSP    LCU1Y 
JPP   0OOET1 

LAC   OUCSOF 
SPA 
JPP   . 
XCT   OOODU 
REPLAY    1,2 

RSR 

RIR    IS 
SPI 

/CONTINUE    WRITE    OPERATIONS 

/POUTINF   TO  DETERMINE    IT    OTHER   EURO 
/IRIN',   ROTATED   STATE   TUGISTIR    INi 
/PASK   OUT    TIOT    R1T    AND    ALL    NON-1 > 

/NO   OTHER   ERRORS   RESIDE   FNn   PT 

/TCU-UNIT   I ' 

/SET    QUUSOF    Nt G   "I ANS    NUT    S 

/SET aaosoF POSITIVF HEANS 
/SET   TO   ULOCIJSP   0QQIC2) 

/POVfc    PARITY    INDICATOR    [Nl 
/CONSTRUCT   FUNCTION   WITH   CORI 
/STORE    INTO   EXECUTION   ROU! 
/SET   TO   2*L0C(JSP   OOOTCZ) 

/STORE   SELECT    INSTRUCTION 

/SET   COUNTER   TO  -66666   DECIMAL 

/TCU   NOT    FREE    WITHIN   5   SECS 

/GO   TO   ERROR   TYPEOUT   SPECIFYING 
/GO   TO   HALT   AGAIN 

/TCU   FREE—IS   THIS   START   OF   FUNCTION» 

/NORMAL    EXIT 
/SELECT   TAPE 
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JMP 0QCTD2 /TAPE IS REWINDING 

HI 12 286527 
216553 

161 1« 720172 
6S?epe 
686103 
426336 

16128 «66553 
4861114 
728873 
226532 

16 124 4262<4l 
4861814 

16127 26615« 
16138 286386 

2«6557 
6«8200 
486212 

1611« 1265314 
64481408 
486218 

16137 286387 
16l»8 •126557 

2116568 
458588 
486218 

16 in« 286307 
«2653« 
6118508 
486210 

161">H 2061544 
5265116 
486155 

16IS3 226557 
161 5* 68615U 

14151 206550 
6H2100 
406177 

16168 206306 
»25721 
4U0U00 
406172 

16I6M 7100ei 
«06307 
«26570 
4»0«00 

14178 406210 
686153 

14172 286306 
»26578 

1617» 450528 
606210 

CCOPDC, 

LUC OOCC1 
DAC OQCCT 
RSR 
SP1 I 
J»P QQCTCX 

JSP QOCSST 
ISP OOOCT 
JfiP QQQTD3 
CGO 
LIO CQCC« 
REPLAY 1,2 
JSP OQUETV 
JMP QOCTD? 

DAP UQQPDX 
LAC 030IN1 
DAC UCCIA 
SPA 
JMP CQCPDJ 
SUB 0Q0C7 
SMA 

JfP QUCPDJ 

LAC 00CIN2 
SUB ÜOCIA 

DAC QOCWC 
SPO 
JFP OOOPDJ 

LAC C0CIN2 
SUB 000C7 
SZM 
JCP OOCPDJ 

LAC OOCPDX 
SAS ÜU0C17 
JPP QQCPDE 

COOPCC,    LIO OOOIA 
QQOPCX,    JMP . 

LAC OOCRCI 
SZA 
JMP QuCPDE 

LAC OQOIN1 
SUB OOOOEN-1 
SMA 
JMP OOCPD1 
LAW I  1 
ACD OOOIN? 

SUB QOQRWC 1 
S»A 
JMP UUCPPJ 
JMP OOOPDC 

COQPCI, LAC OOOIM 
SUB OQCRWC 1 
SPQ 
JMP QOCPOJ 

/SET COUNTER TO -6666' DECIMAL 

/NORMAL EXIT 
/SAVE STR AND ILC 

/UNIT NOT FREE WITHIN 5 SECS 

/TRY AGAIN 

/SR TO LOAD DATA CONTROL 
/SET UP RETURN 
/RCI1ST ADDRESS OF OUTPUT OR INPUT BLOCKI 

/ILLEGAL CALLING SEQUENCE 
/IST ADDRESS  - 0U300P 

/ILLEGAL    CALLING    SEQUENCI 

/RCI1+LAST AOURESS OF OUTPUT OR INPUT BLOCK I 

/STORE TENTATIVE WORD COUNT 

/ILLEGAL CALLING SEQUENCE 

/(ULAST   AODRESS)   -   0«300t1 

/ILLEGAL   CALLING   SEQUENCE 

/SETTING UP FOR A RFAn OR READ COMPARF 

/SFTTING UP FOR A READ OR READ CO«PARF. PORE CMfCKING 

/REAO COMPARE 

/ACTUALLY SLBTRACTING VALUE OF OOQB6G 

/ACTUALLY SUBTRACTING VALUF OF QUOEND 

/READ-IN   .iEGION   OVERLAPS   TAPE   PACKAGE.   ILIEGAL. 
/READ-IN   REGION   DOE SNT   OVERLAP   TAPE   PACKAri.    I MM. 

/ACTUALLY SUBTRACTING VALUE OF OOOEND 

/REAO-IN   REGION   OVERLAFS   TAPE   PACKAGE.    ILLEGAL. 
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14WT 286386 
16288 «26547 

646488 
686210 
28S721 

16284 «2.6547 
648480 
686218 
486153 

162 IB 226535 

lilt) 1262m 
686883 

1621« ?2B146 
266248 
266238 
185731 

16228 688888 
228872 
686227 
126533 

1622] 4262kl 
686217 

1622? 626833 
162-38 286238 

485727 
245727 
«46248 

1623« »28172 
662881 
652888 
44 6248 

1624t 686248 

JHP QOtPOD 

caapcF, L IC 0&CIN1 
SUB Q&CRCP 
SHI 
JHP OOCPOJ 
L»C OOCDEN-1 
sue OCCRCB 
SMA 
.ICO oooprj 
JU- OOCPOD 

COOPDJ, LIO 00CC8 
REPLAY 1,2 
JSP QQOETY 
JHP 0CCU13 

SOI 
COOEXF, DAP Q08EXX 

DtP 0QCEX2 1 
0QQEX1, XCl 

t 
SEC 

QQOCU 

JHP OOCEX? 
L 10 00CC5 
REPLAY 1,2 
JSP &UCETY 
JHP QQOEX1 

OQOEX2, JSP 

L»C 
QQOTC0 

Am OOCRP 
DAC COQRP 
IPX OUCEXX 

BSR 
« II IS 
SPI 1 
I LX QOCEXX 

COQEXX, JHP . 

/REAO-IN   REGION   DOFSNT    OVFRLAP    TAPE    PACKA..I. 

/REFERENCE   REGION   OVERLAPS   READ-COMPARE   HU > > 

/TAPE    PACKAGE    OVERLAPS    RFAO-COMPAOS    BUFFFR.     Ill 
/LEGAL. 

/1YPE   OUT   ERROR   MESSAGE   FOR   ILLFGAL   CALL I r- 
/GO   TO   UNSUCCESSFUL   RETURN 

/ROUTINE   TO   EXECUTE   FUNCTION   AND   WAIT   FOR   COMPLETION 

/SET   UP   RETURN 

/SELECT    TAPE*   CLEARING    INDICATORS    IN    SIM I 
/FUNCTION   TO   RF   EXECUTED    IS   PRFSTOREI) 

/FUNCTION   ACCFPTEn 

/Flit« TION   NOT   ACCEPTED— TYPF   ERROR   NESSSAGE 
/TKV    AGAIN 

/FUNCTION   ACCEPTED—IS   TCU   HI       I'I   LESS   THAN 
/PICK   UP    RECORD   NUMBER    INCRFMTNT    OR   DII.RtHIKT 

/ERROR    TYPEOUT    ROUTINF 

16241 166256 

16251 216S6I 
138883 

16251 186555 
16254 226556 

168488 
686256 

16251 688680 
16268 128633 

128054 
126385 
266304 

1626« 145725 

16261 110801 

OAP   OÜOETX /SET   UP   RETURN 
REPEA1    3.8IL   6S TYO 
LIO   00CHK2 /PUT   COOE    FOR    CARRIAGE    REIUKN    IN    RIGHT    ft   HITS 
TYO 
REPLAY   1,2 

LAC QCCSTfl 
LIO OOGILC 
HLT 

OOQETX,   JHP . 

CKS 
LSM 
DIO OÜOIN-' 
DAP OOCINX 
02M OÜCRWI 

LAW I  1 

/RETURN TO PROGRAM HHICH CALLFO. 

/ IM1 IALI /ATION ROUTINE 
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»06257 
2»5730 

16271 72»07» 
706306 
266276 
710005 

1627« 2»6552 
216257 
2»6306 
»»6257 

16301 «»6276 

16302 »66552 
«06275 

1630» »0630» 

16385 «00000 
•00000 
000000 

1631« •00000 
«00000 
•00000 

163 U 2»6335 
163U •26551 

2»6312 
T60300 
026551 

16320 626312 
60632» 
760200 
186335 

1632« 206257 
»6 1001 
i»0»00 
72007» 

16330 206305 
641077 
«»0200 
720BS5 

1633» 616335 
<0CI000 

16336 2663»» 
720336 

16 3*0 12655* 
720172 
126555 

163»« •0 6 34« 

000 IN6, 
000IN7, 

COQINX, 

OGOINP, 
OOOINI, 
C001N2, 
0Ü0IN3, 
LOUIN», 
000IN5, 

OOOOUI, 

ACO OCCINI 
DAC OOOJS 

EEM 

LAW OOOINI 
DAP 0QCIN7 
LAM I S 
DAC 00CCT1 
LAC I COOINT 
OAC OCCINI 
IDX OCCINT 
ICX 00CIN7 
REPLAY 1,2 
ISP 000CT1 
JMP 00CIN6 
JHP . 

DAC 
ANC 
DAC 
LAP 
AMI 
SAS 
JMP 
CL» 
DIP 

LAC 
RAL 
SNA 
1 F» 

1 ac 
RAi 
SPA 
ESM 
JPP 
e 

oocoux 
OQOOUK 
OI'CINS 

OUCOUP 
OOCINS 

OOOOUI 

OOOINT 

IS 

OOSIN.» 

6S 

OAP oocssx 

RLC 
DI0 QOCILC 

RSR 
DIO OCCSIR 
REPLAY 1,2 
JMP . 

/STATUS INFO 
/IST WORD FOLLOWING JSP 
/2ND WORD FOLLOWING JSP 
/3RD WORD FOILWOING JSP 
/»TH WORD FOLLOWING JSP 
/5TH WORD FOLLOWING JSP 

/EXITING ROUTINE 

/MASK WITH 03P0R0 TO EXTRACT MODULF NUMP-ER 

/RETURN IS IN SAME MODULE AS IAPE PACKAGE. 

/CLEAR BITS 0-5 

/LEAVF EXTENO MODE IF APPRPKIATE 

/BRING BACK STATUS INF3 TO CHICK INITIAL STATE OF SFO. 

1 COC01JX     /EXIT 
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163H J76257 
«26037 
7J3271 

IHM «26211 
eecff i 
»06355 
700002 

1635» »05752 

14355 »26021 
«06361 
700021 

16361 «05752 
«26336 
226512 
«262141 

1636» «61177 
«102P0 
«06357 

406353 

CCOEF, JO« BIKINI 
QQQkF 1 , JSP OI.C1C7 

1 53271 
JSP 

JPP g'.cwf ? 
eoo>Fi, I A* 2 

JHP 

0UUKF2, ISP UOCEPF 
J".' QUCNI ! 

Q00HF5, 1 ft» 1 
JHP OCCkRV 

COQWFi, JSP QOCSST 
I 10 OUCC11 
JSP OOOI TY 

P. «1 7S 
SPA 
IK i> OdQHF 2 ;> 
IMP OIJCHI 1 5 

/hRITE   END   OF   FILF    SCI 

/I.RITF    EOF    FUNCTION 
/CISCONNECT   DAT*   CONTROL   IIH 
/INCRFMINT   RECORD   COUNT 
/(RRgR   RETURN 

/KfTURN   TC   NORMAL    RETURN    M   MAIN   PR» 

ARE    NON-END-PT 
/CNLY   END   POINT 
/CO    TO    ENO    POINT   RFTURN   OF    MAIN    P 
/SAVE    STATE 

)   FNO   POINT   R"=UTN   OF    MAIN   PROCAM 
/GO   TC   NORMAL   RETURN   llf   MM -I   PRI 

16370 J16550 
176257 

14372 710003 
216565 

1637« 626037 
731171 

14376 626127 

16377 720316 
16100 226560 

722016 

161102 «26215 
000001 

1610» «06112 
672037 
«12000 
«05757 

16<ll0 22655e 
405751 

CCORD, [ 1" OLIRC I 
Jl \ LUC INI 

CCCRD2, I ft. 1  ! 
o*: QUCRRD 

OCURCI, JSP 0CCTC7 
731171 

CtOR03, JSP 

CCCRDR, SI A 
1 1 OOCMC 
SMI 

JSP OOOEXF 
QCURD6, 1 

JMP 

R 1 * 5S 
SP 1 
JPP 00CHI2 
1 1 
JP ' ÜOCWRV- 

MORD*. JSP CCCTCZ 

/SfCTION   FOR   READ    AND   HIAli   COMPART 

/SET   READ   CCMPAKE   INDICATOR   TO   ST   »ICI 

iS    THE    CALLING   StUUENCF. 

/SWC    IN 

/I XI Cult    FUNCTION,    TFS1    FOR    «CCEPTtNCI 
/INCREMENT RECORD COUNT 
/ERROR RETURN 
/NO ERROR—MOVE EOE BIT INTO SIGN. 

/EMU OF FILE RETURN. 

/NORMAL RFTUR) 
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14» It 730*71 

IHM 12621» 
IT7776 
»•«»22 

1«»1I 1*4565 
lt*28 *8637* 

1«»2I »8*883 

1*1.22 «26334 
2245*8 

14»2» *262»1 
*I6»I7 

1*124 176257 
226»I3 

14»3» 284386 
•*e»88 
126375 
I26»»7 

1*1.3» 22 4*15 
»*8»88 
226*83 
J26U61 

14»»» •*8*88 
T6ieee 
685775 
»•5757 

1«»»» 2**552 

1»»»4 •24837 
•88888 

14»SH 285727 
t»8188 
•86*68 
206386 

1«»5* i*0*88 
«•6*68 
226552 
•86353 

1«»6K •2621* 
777776 
•86*73 
128 172 

I««*« •72817 
•»2888 
•86*77 

OQQSP. 

C0QSP3, 
OO&SP», 

JSP 00CEXF-1 
-1 
JMP ÜCCBEP 

ISP O00RRO 
JMP 0CCRD1 

JMP UUQW13 

JSP OOCSST 
UIO occcu 
JSP OQCETV 
JMP 00CP.T5 

JDA 0O0INT 
LIO OOCRDU 1 
LAC OCCIM 
SMA 
LIO OO0RO1 1 
OIO OOCSP» 
LIO CCCRD» 3 
SMA 
LIO 09CRC6 
OIO QC0SP5 
SMA 
CMA 
SAO OO0W1P 3 
JMP 00CW12 
DAC 0CCCT1 
REPLAY 1,2 

JSP Q0CTC7 
8 
LAC OOORP 
S7A 
JMP CCOSPS-1 

LAC OQCIM 
SMA 
JMP OQOSPS-1 
LIO QOCCTI 
JMP QOOWF» 

JSP QOOEXF-I 
-1 
JHP CQCESP 
RSR 
RIR *S 
SPI 
JCP C00SP7 
REPLAY 1,2 

/BASIC EACKSPACE FUNC ION 

/DISCONNECT DATA CONTROL ANO FXFCUTF FUNCTION 
/CET.REMENT   RECORD   COUNT 
/ERROR RETURN FRO« BACKSPACF AFTER «I 

/NORMAL   RETURN   FRO»   BACKSPACE 
/RE-READ 

/CO   TO   UNSUCCESSFUL   Rl TURN    IN   MAIN   PH 

/SAVE   STATE 

/NORMAL RETURN 

/SECTION FOR SPACE FUNCTION 

/BASIC BACKSPACE FUNCTION 
/PICK UP PLUS OR MINUS THt NUMhIR Of RECORD! 

/eASIC FORWARD FUNCTION 

/-I 

/•I 

/ZERO SPACING REOUIREIi (,0 TO NORMAL RETURN 
/COUNTER CONTAINS  -INO. RECORDS TO SPACE I 

/BASIC FUNCTION IS PR! SET 
/PICK UP RECORD POINTIR 

/RECORO POINTFR NOT f PERFORM SPACING FUNCTION 
/PICK UP •« NUMBER OF RECORDS TO SPJCI 

/PERFORM   FORttARO   SPACING   FUNCTION 

/GO   TO   RECORO   T   RFTURK    IN   MAIN    PROGRAM 

/DISCONNECT   DATA   CONTKOL    AND   EXECUTE    FUNCTION. 
/-I   OR   -H 
/ERROR RETURN 
/NO ERROR —BRING STATI  INTO 10 
/ROTATE EOF BIT INTO ! ION 

/EOF FOUND. 
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«46552 
686W.6 
»05757 

ISP 00QCT1 
JMP 0UCSP3 
JMP 0U0W12 

/SPACF SOME MORE. 
/GO TC NORMAL RETURN. 

161.71        «26336 
1647«        2265)11 

•262«I 
•86K63 

161.77        »»6552 
16500        226552 

«16803 

JSP QQOSST 
LIO OC0C12 
JSP OUOfcTY 
JMP 0CCSP6 

ICX QO0CT1 
Lio auccn 
JMP QQCW13 

/ERROR  FROM  SPACING—SAVE   STATE 

/ERROR   TYPEOUI 
/NORMAL    RFTURN 

/GO   TO   END   OF   EILE   RETURN. 

16582 176257 
781.888 

1658% 215725 

1658) «26837 
738171 
«72877 

1*518 «••2888 
486515 

16512 «26211. 
88888« 

16511) «06517 
•1.5727 

16516 «06357 

16517 «26336 
16528 226513 

710700 
826555 
62651.5 

1652« «262UI 

16526        «86515 

16521 S75625 
1«53f •36201 

1653) 636282 

1*532 21.6288 

lisai 661561 

1*53* •K0008 
716322 

16536   656226 

COUREk, JD« OUOINT 
LA« 1.080 
DAC 0UCRM1 

JSP Q0QTC2 
7301.71 
R IR 6S 
St 1 
JHP GUGRK1 

.) S >' OUOEXF-I 
0 
JMP UGQRH? 

O0QRM1, DZ« UUCRP 

IMP QC0MF5 

OOORHJ. JSP UOOSST 
LIO uoccu 
l AM I   708 
AND OCiOSTP 
SOS Q0CC16 
JSP OHCETY 
REPLAY    1,2 

JMP QO0RM1 

OS10CI, -66666. 
OOÖC2, TEXT (CB1 

OOOC3, TEXT (CB2 

oooci, TEXT (UB 

QOUCS, TEXT (FNA 

&OOC7, 8*8880 
cooxe. TEXT (ICS 

Q00X9, TEXT (EBH 

/SECTION FOR REMIND 

/SFT REMIND »NOICATOR TO REMIND 

/BASIC BACKSPACE FUNCTION 

/AT LOAD POINT 

/CISCONNECT DATA CONTROL AND EXECUTE FUNCTION. 

/ERROR RETURN 
/NO ERROR—RESET RECORO POINTER 

/GO TO NORMAL RFTURN IN MAIN PROGRAM 

/SAVE STATE 

/CASK TO REMOVE PARITY AND OENSITY FROM STATE INDICATO 

/CONSTANTS, TEMP STORAGE, MASKS, MESSAGES AND COUNTERS 
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14537 «56223 

1«541 «56251 

16541 •52247 

U5U2 «52666 

14543 «55126 

1654« 102000 
«80001 
«06377 
036000 

14551 100000 
«30002 

16561 

l«56l 

14561 
1i56* 

000000 

720070 
000000 
000000 
(00000 

177777 
S70001 

010000 
•00000 

«00000 
110000 
100000 

OCCCI0, 

COOCII, 

CQOC 12, 

CHOC 13, 

tucc 11, 

COOC15, 
OOOC16, 
OOOC17, 
CCORCe, 
CCQRCI, 
COOCUP, 

CliOCTl , 

COOCT, 

cooDue, 
ClICSTR, 

coouc 
cot u, 
cocwc, 

OOCHK2, 
QOC/KK1, 

OOGTEP, 
CCOTPI, 

COORRC, 
OOOETC, 
CQORWC, 

TEXT lEtiF 

( 
TEXT 1ERH 

I 
2(03 
600001 
JPP   OCCRD3   1 
03600t 
0 

177777 
373001 

/START OF READ COMPARF R-UFFFR 
/READ COMPARE INDICATOR, K FOR STRAIGH1 HI Al,, 

/REREAD COUNTFR 
/BLANK TAPE COUNTFR 
/REWRITE COUNTER 

CCOENC     OCOENC 

REPEAT 0IF VZ 0OÜENC 7700P0-OQÜBEG 77l'l'00, PP. 1NTX  1 

TAPE PACKAGE OVERLAPS CORE POOULES AND HILL NOT OPERATE PROPERLY. 

I* 
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/HODULE   2      SLOPE   DISPLAY 

lit»* 
20001      «our 

121761 
«60066 

20070 

2107« 

130800 
003000 
0 3*137 
221673 
0600(1» 
«37 061 
•5*565 
«32200 
000100 
000200 
000300 
«00*00 

20000/ 
TEXTLINES 

221761 
060066 

20137 

REPEAT 52-, TEXTLINES 
130000 /ESCAPE 
3000 /STOP 

CHANNELS 
221673 
060066 

3D137 

TEXT   /CHA 

20103   130000 

2110? 
20110 

13*6*5 
2371*5 
2*6500 

21112 130000 
003000 

21112 
21121 

»56527 
230066 
71*365 

21122 110000 

20126: 

20130 

2330*7 
•500*6 
2*2300 

2(131 140000 

2I13S 2*30*7 
650071 
450000 

2llkl »30000 

20 U* 237071 
220066 
21*365 

201*2 
201» 

130000 
0030ee 

130000                           /ESCAPE 

DEFINE BTEXT   A,8,C 

TERMINATE 

214 137 
220000+E 
060000«C 

BTEXT   CONTINUE,33,711 
TEXT   /CON 

TIN 
UE/ 

I3ee0e                  /ESCAPE 
3000                                 /STOP 
BTEXT   NEXTFILE.66,66 
TEXT   /NEX 

T   F 
ILE 

/ 
I3000e                   /ESCAPE 

BTEXT   TYP0UT.66,1535 
TEXT   /TYP 

E   0 
UT/ 

130001?                         /ESCAPE 
BTEXT   TYPIN,66,1205 
TEXT   /TYP 

F    I 
N/ 

13000(1 /ESCAPE 
BTEXT THISFILE,66,*16 
TEXT /THI 

S F 
Uf 

13000U 
3000 

/ESCAPE 
/STOP 
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2115» 6U<>663 
2*1H65 
»52311 

21151 
21161 

130000 
113111 

2« 16« 665161 
<k6511 

21166 131111 

21172 22K3H6 
261101 

2117» 131111 

21211 «IH66U 
655 16 1 
236511 

2121] 130H1 

21287 
21211 

666122 
231111 

21211 131111 
113111 

BTEXT   COCUHSNT,33,212 
TEXT   /DOC 

UHE 
NT/ 

130111 /ESCAPE 
3111 /STOP 
BTEXT FRAME,66,66 
TEXT /FRA 

PF/ 

131011 /ESCAPE 
BTEXT   SLOH,66,1416 
TEXT   /SLO 

H/ 

131111 /ESCAPE 

BTEXT MODERATE,66,1205 
TEXT /HOD 

FRA 

TE/ 

131111 /ESCAPE 
BTEXT FAST,66,1535 
TEXT /FAS 

T/ 

131111 
3111 

/ESCAPE 
/STOP 
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28216 227167 
««6180 

2)22» 320000 
IUHI 
«88888 
888888 

2822« 808815 
83«837 
2216«8 
8*1108 

2123« »52««» 
«26551 
8B«666 
882351 

282311 616365 
228032 
800000 
«88800 

282«» 800000 
8000 13 
«3«037 
221605 

2»2«« 861 HV 
»«6127 
801600 
271608 

28258 C03200 
800000 
HIMI 
880008 

2825« 130000 
83«037 
221552 
861100 

28268 2371«« 
»50826 
•6516« 

28263 883200 
2826« (88800 

«00000 
880000 
130880 

28278 «3«037 
221517 
061100 
235161 

2827« 636500 
»5«673 

28276 803200 
800888 

28388 888800 
«80000 
130000 
803000 

2838« 83«157 
221800 
068078 
»7«365 

0TEXT    INFO,167!,1108 
22716? /SIGH 
«U610P 
32^880 
000000 

/• (GM 
00000k: 

/ESC» 
03«837 
22I6U.' 
,)6I 10 : 
»52«»« 
62 655 1 
0C14666 

6 16365 
22003? 
0e0000 
000000 

03«037 
221605 
861100 
«»6127 
i-.' 1680 
271600 
003281: 
080000 
000000 
8e0000 

•(».'(7 
221552 
861100 
TEXT /TIC 

023200 
000080 
000000 
0?000t' 
1 !808f 
3»037 
22 1517 
06 1100 
TEXT    /TRA 

00^200 

388e 
i»157 
2 2 I 0 .'•: 
060070 
TFXT    /PLf 

/NUMBER OF 1RSCE1 
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«12265 »SF 
i«232k TU 

2223k« STO 
»7««62 P   B 
2M323 UTT 
««»see CN 
«6666 OFF 

/ 
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J0320 130000 
M3IM 

001510 
20322 031117 

221510 
2032« 100777 

(03000 
0314117 
220207 

21150 100066 
2J131 
21131 003000 

21661   1*0000 
130000 
00 3000 

021*62 

25671 
21671 

1*0000 
130000 
003000 

23701 160000 
130000 
003000 

23707 
2J71I 

360000 
130000 
003000 

130000 /FSCAPE 
3000 /STOP 
SOTOSC' 1510 

TRACE 031117 
22MM* SOTOSC 
100777 
REPEAT 10P., TRACE     /T 
3000 

THYT6L 314117 
220207 
10006« 

.•20000«! 200./ 
3000 

CEF1NE UPXH 
^ u 1 1 7 /LPPER LIMIT 
220000 
100000 
200226 
2000514 
200226 
313626 
213126 
713126 

TERMINATE 

DEFINE LCXW 
21117 
22000P 
10000t* 
200226 
200051 
200226 
2 1362 6 
31312« 
613126 

/LOWER LIMIT 

3000 /STOP 
TERMINATE 

LIMITS REPEAT a., UPXW      LO 
BTEXT TMCTFR, 115,122 
360001* 
130005 /ESCAPE 
3000 /STOP 
TIMCRT- TMCTFR 
6TEXT TMCISL, 1 15,152 
36000? 
1 38000 /ESCAPE 
3E00 /STOP 
BTEXT TMCTMO, 115, 1275 
36000K 
13000t; /ESCAPE 
3000 /STOP 
BTEXT TMCTFA, 115,1571 
360000 
130000 /ESCAPE 
3000 /STOP 

/TRACE DISPLAY BUFFER AREA 
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31)37 
/ALLOWS FOR 6 

0620BP /CHARACTER NAPE 

HKoeee 
0[ 0PHI' 
liHHBl" 
3000 /STOP 

1FRMKATF 
NAHF REPEAT 8., NAME 1 

OFFINE KAROTF A,P,C 

A BTEXT A,B,C 
363013 
3000 /STOP 

TERPINAU 

KAROTE   NAHCKT,!!,^ 
KAROTF    CRTC0N.6V ,TT7 
KAROTF   CRTNF.l 15, HI 
KAROTE    CR1TO, 1 lb, 1616 
KAROTE   CRTTI, 1 IS, 1 21.6 
KAROTF    CRTTF, 1 I S.U 7i> 
KAROTF   CRTOOC,60,310 
KAROTF    l)ATAX,OI,M 

2*052        820117 RASFLN 82H1W 
220207 22/207 

?«0S1 1H2?66 102061 
288 177 2€8I77 
288177 200177 
288177 208177 

2%068        280177 2PH7? 
288177 
280)77 208177 
280)77 200177 

2*061        480832 6Pi',"3/ 
803808 HiMl' /STOP 
831)37 CRTPU 31137 
228287 220287 

2*878 860800 .16002/ 
158013 35J013 
831)37 31H7 
22017? 22017i 

2*071 (60888 '«f 
«60013 ibi^M 
883000 BP380P /STOP 

2*877 831157 CHNMES 31 157 
2*108   221000 221 

168878 060070 
»71365 TEXT /PLE 
»12265 ASE 

2*181*   802265 SE 
*36563 LEC 
23806) I A 
881365 LE 

21118   «76113 GAL 
882361 TA 
*76580 PE 
«37061 
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»5li565 
130000 

«Been 
Hi«»» 

13 

21» 137 
Hill 

2« 156 

1*161 

2(171 
2»2«l 

2«20J 

2%2I« 

•3*157 
22ieee 
•60070 
H371UU 
7i23ee 
226523 
«06465 
•»71*5 
712371 
»6U500 
712200 
»5*623 
•063*6 
»»Il71l3 
•52365 

737700 
•000*7 
»36561 
226500 
232U51 
»500*6 
»500*3 
71*1171 
232200 
«221123 
23*6*5 
•061115 
*»B066 
TI11571 
227073 

•80013 
003000 
• 311157 
221000 
••0070 
»7*365 
»12265 
•02 32U 
IU600 
»•6666 
0061*3 
•30022 
2*62*3 
Tl»*71 
290062 
2*2323 
• *li522 

•00013 
•03000 

7»*572 
2***62 
•55100 
•66600 
»116123 
• 1001(7 
»6 7115 

LSDNC 3*157 
221000 
B60IT0 
TEXT    /UM 

13 
3000 

PT04SL 3U157 
221000 
060070 
TEXT   /PLE 

13 
3000 

8C1 TEXT   /N 
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2*211 232200 
1*3372 

2*2-12 r««i72 
656)1(5 

I «21« •07133 
720000 

212 11 71*772 
611662 

11221 116271 
137123 
1000*6 
6600** 

2122« 1561*5 
007*33 
720000 

2*221 7*7172 
212» 152365 

175161 
1100*7 
51*662 

2123« 116271 
•37123 
100066 
165100 

2*2*0 •10012 
7167»» 
11007» 
•37200 

niM 7*2272 
7167** 
•1007* 
137200 

21251 1*7172 
«52365 
«75161 
•100*7 

212 5« 61*662 
•16271 
•37123 
100066 

21261 115100 
120022 
1167*» 
•1007» 

212 6« 137200 

21261 7»7172 
1S2365 
•75161 

21271 130017 
11*662 
«16271 
•37123 

212 7« 100066 
«65100 
030022 
71671* 

21311 «1007» 
137201 

11912 7*6772 

8C3 

BCS 

•/ 
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Jk38» 

Jkäl« 

21311 

t«9M 

2*322 

2*32% 

Ikil* 

2*33) 

2kJ»» 

Ik«*» 

!I6I« 
2kk36l 
117123 
iseeee 
»k3372 

nti»72 
412771 
»»2»ui. 
•»2 78« 
»»3372 

tk»»72 
7l»S7l 
Ik2kkk 
1(2701 
»»33T2 

7»6»72 
H22»7 
»36163 
«5»**5 
1523118 
1*6688 
2265»3 
•56323 
«56»B8 
17887» 
137288 

»k7172 
*52365 
«75161 
k388k7 
Ilk662 
•16271 
•37123 
I888»6 
••8822 
•5k365 
•32365 
•»8862 
41k56k 
26716k 
237888 
»»3377 

BC9 Text   /* 

ecie TEXT  /D 

ecu TEXT /i 

CATA-31808 

2k» II 

•8812» 
•88777 
•75888 
88888 1 
•12**5 
•88882 
•8888» 

ECUALS   NAMF1.NULL 
EQUALS   LOXH.NULL 
EQUALS   UPXW.NULL 
EQUALS   BTEXT.NULL 
ECUALS   KAROTE.NULL 

V4K1 AM ES 

CONSTANTS 
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1«42» •00006 
115117 
• 151211 
110622 

11424 «74270 
Ml 336 
•10122 
••1750 

1*431 •«1554 
(«1546 
•«8214 
«««1 17 

24434 •«1534 
•10612 
•10620 
•10614 

24*»» M0121 
115726 
23365» 
•18310 

HUM 103240 
•00014 
••4713 
«23420 

2445« ••5557 
(«0577 
(00000 
••7777 

IMM •«2445 
• 8 1533 
•14271 
•77744 

2446» •»1777 
•00033 
•03000 
114564 

24464 •04342 
•14610 
(•0047 
»00277 

244 71 »84557 
»04534 
«•4273 
«1*612 

2447« •11776 
«77727 
100077 
737400 

2450« »37400 
•14630 
•14634 
•14747 

IMM «14750 
177777 
4*0000 
700001 

245 H 110001 
•15222 
•15236 
•15613 

24514 •1S606 
•15651 
•15655 

2*57« 

2 457» 760400 

• ••4576 

HGOYKC, HIT 
START HGCYKD 
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