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A SOFTWARE PACKAGE FOR AN INTELLIGENT
GRAPHIC DISPLAY TERMINAL

CHAPTER 1

PROBLEM DEFINITION

1.1 Background

The word ERTS is an acronym for Earth Resource Tech-

nology Satellite. The Satellite is a 1000 lb instrument

which circles the earth in a near-polar orbit at an approx-

imate velocity of 7.32 x 103 miles per hour. Solar radiation

is reflected off the surface of the earth and imaged on an

array of detectors by a rotating mirror and optics. The

mirror oscillates in a west-to-east movement normally from

-2.89° to +2.89° at an almost constant rate. The oscillat-

ing mirror scans a path of 185 km in width and has an 11.56°

field of scan. Six scan lines are taken simultaneously per

band to account for the distance covered between retrace

cycles. There are four spectral bands being recorded which

are shown in the table below.

Table 1

Spectral Band Format

BAND COLOR MICROMETERS NASA REFERENCE NUMBER

1 Green 0.5 to 0.6 4

2 Red 0.6 to 0.7 5

3 Infrared 0.7 to 0.8 6

4 Infrared 0.8 to 1.1 7

From the mirror 24 detectors receive the reflected

radiation, 6 detectors per band, and transform the spectral
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data into numerical values. The samples are transmitted to

a ground-based-receiving site at Goddard Space Flight Center

at Greenbelt, Maryland. The samples received from the detec-

tors are callibrated and corrected, then formatted into

useable information upon computer compatible magnetic tapes.

The magnetic tapes are formatted in the following manner.

The first record of the tape consists of a 23-word identifier

header generated by the computer center at Oregon State

University. The information found in the 23-word header is

shown in Table 2.

Each record corresponds to one scan line (185 km),

where there are a maximum of 2340 records per tape. Thus

one LANDSAT data tape covers an area of about 185 km by 185

km. Each scan line is composed of a maximum of 3480 PIXELS.

The word PIXEL is an acronym for picture element. A PIXEL

is one data point, which consists of an area of about 260 ft

by 260 ft. Each data point is a vector that consists of six

or seven binary bits per band. All of the vector values are

rounded off to six bits for data packing convenience in a

24 bit computer word. Therefore, one data point equals one

character, where four characters make one word. The tape

files are further interwoven as shown in Table 3.

All information on the LANDSAT magnetic tape files can

be accessed for manipulation by a FORTRAN BUFFER OUT state-

ment.
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Table 2

LANDSAT Header Format

WORD FORMAT TYPE CONTENTS DESCRIPTION

1

2

3

4

14
12
12
12

ID
ID
ID
ID

day since launch
hour at observation time
minute at observation time
seconds/10 at observation

time
5 15 DV CDC 3300 words/record
6 1A4 ID strip number
7 15 C first character
8 IS C last character
9 IS DV orig. first scan line

10 IS DV orig. last scan line
11 IS C current starting scan line
12 15 C number of scan lines
13 15 ID adjusted line length
14 15 AN day of observation
15 R3 AN month of observation
16 12 AN year of observation
17 R1 AN center latitude direction
18 12 AN center latitude degrees
19 12 AN center latitude minutes
20 R1 AN center longitude direction
21 13 AN center longitude degrees
22 12 AN center longitude minutes
23 1A4 DV band or band combination
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Table 3

LANDSAT File Format

WORD BAND CHARACTERS' BAND NASA REFERENCE NUMBER

1 1-4 1 4

2 1-4 2 5

3 1-4 3 6

4 1-4 4 7

5 5-8 1 4
6 5-8 2 5

7 5-8 3 6

8 5-8 4 7

N i-i+3 J J+3
N+1 i-i+3 J+1 J+4

Where i = INTEGER UN-1)/41*4+1 and J = (MOD4(N-1))+1.
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1.2 Problem Description

This document covers the software design of a distrib-

uted computation system for the display of LANDSAT data.

At the present time,in order to obtain a grayscale

output of a LANDSAT data file, the program *PIXOUT is used.

An explanation of *PIXOUT is found in reference [10]. When

using *PIXOUT the grayscale output is oriented towards

characters produced by a line printer. The characters pro-

duced are either one symbol or overstrikes.

As shown in Figure 1, the complete system consists of

a PDP8/L minicomputer, which has a Tektronix Terminal 4002

as a peripheral device, and a CDC 3300 computer with its

input processor. Using the graphics display terminal, a

wider variety of symbols displayed are possible and some of

the data and number manipulation can be done in the PDP8/L.

This makes the graphics terminal appear as an intelligent

terminal. To accomplish this task three phases of analysis

are used.

Phase one, Chapter 2, does a modest amount of data and

number manipulation in the PDP8/L and uses those parts of

*PIXOUT that deal with a display of the grayscale. This

initial phase is done to establish both a basic communica-

tion between the CDC 3300 and the PDP8/L, and an estimation

of the cost of producing a full screen Tektronix Terminal

output.
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Phase two, Chapter 3, reduces the parts of *PIXOUT used

by increasing the data and number manipulation in the PDP8/L.

In addition, some of the *PIXOUT programming is replaced with

COMPASS assembler language programming to use less C.P.U.

time.

Phase three, Chapter 4, further reduces cost by using

an interrupt scheme. Conceptually, the less amount of time

taken for the display of LANDSAT data the less C.P.U. time

used.

Finally in Chapter six is found a User's Guide for

practical application of the analysis.

TEKTRONIX
TERMINAL

4002

current loop
PDP8/L
COMPUTER

RS232C
MODEM

baud

1200 baud

DMA

1200 baud

pair cable

RS232C
--4

twisted --> 1200

CDC 3300
COMPUTER PDP8 MODEM

1200 baud 1200 baud

(Large Central Facility) (Communication Front End)

FIGURE 1. BLOCK DIAGRAM OF SYSTEM
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PHASE ONE: INITIAL ANALYSIS

7

2.1 Introduction

To establish a base for analysis, a procedure must be

used which yields a valid comparison of the presently used

programs to the newly developed programs. The following

three headings were adopted for the analysis.

1) Basic Communica.tion: between the CDC 3300 and

the PDP8/L

2) Linkage Programs: between the CDC 3300 and the

PDP8/L concerning LANDSAT data

3) Comparison Analysis: between the already existing

programs and the linkage programs.

2.2 Basic Communication

The first step is to examine how the data are trans-

ferred between the CDC 3300 and the PDP8/L. The asynchronous

communication system involves a high-speed modem and cir-

cuitry to convert the serial data to an eight bit form.

This makes the PDP8/L appear as a high-speed receiving

device. The information is transferred to the accumulator

register (AC) from the interface upon program request.

When information is received at the AC via the interface a

bit pattern observed as shown in Table 4.
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Table 4

Interface Pattern Representation

0 1 2 3 4 5 6 7 8 9 10 11

AC I I I I I
I I I

I BITS

BITS REPRESENTATION

11-4 data
3 set if overflow error occurs
2 set if framing error occurs

set if parity error occurs
0 set if bits 1, 2, or 3 were set

Information is transmitted at a 1200 baud rate, that

is, 1200 bits per second'. With each character there are

associated 11 bits of information. Thus there are approxi-

mately 110 characters sent per second. The 4002 Tektronix

terminal contains circuitry which can handle incoming

information at a 1200 baud rate.

All I/O instructions for the PDP8/L are of the form

6XXY (octal), where XX is the device code and Y is the

operation performed. The I/O operations which can be

performed are explained in detail in reference [13]. The

device codes that are available are shown in Table 5.

Table 5

Device Code Reference and I/O Instruction Format

DEVICE CODE REFERENCE SUBROUTINE MNEMONICS

40 data to CDC 3300 SEND
41 data from CDC 3300 RECEIVE
03 data from keyboard INPUT
04 data to CRT or TTY OUTPUT
01 data from HSR



When establishing basic communication in the CDC 3300

the best programming language available is FORTRAN. Unique

to the CDC FORTRAN at OSU library are two subroutines that

are useful in exchanging data. They are explained in Table

6.

Table 6

Subroutines CHIN and CHOUT

NAME CALLING SEQUENCE DESCRIPTION

CHIN CALL CHIN (NX) Looks for one ASCII charac-
ter and puts value in
Variable NX

CHOUT CALL CHOUT (NX) Sends one ASCII character
located in Variable NX

Where NX is the form N, NB, or NO, which corresponds to

BCD, binary, or octal.

Initially a hand-shake type program between the two

computers was developed. The CDC 3300 sends data to the

PDP8/L and waits for the PDP8/L to acknowledge that it has

received the data. Conversely, the PDP8/L waits for data

from the CDC 3300 and then sends data back to acknowledge

that the data was received. Two such programs that facili-

tate all of the above information can be found in appendix

7.1 with an associated resulting output.

A delay loop was necessary when sending values to the

CDC 3300 to allow a settling time for the CHIN routine.

This loop was augumented in the basic PDP8/L sending

routine, with respect to the CDC 3300.
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2.3 Linkage Program

To minimize the amount of data and number manipulation,

only the grayscale output on the Tektronix terminal was used

in the first PDP8/L linkage program. To output LANDSAT data

the 0 to 63 PIXEL values are assigned to one of eight sym-

bols. This is accomplished by seven threshold values.

Conceptually there are three modes of operation for

number manipulation, The first CDC 3300 linkage program

sends values from 0 to nine to indicate which mode of opera-

tion to perform. The first mode outputs a grayscale value

when the values are sent, corresponding to the number of

lines to be drawn 0, 1, 2, 3, 4, 5, 8, or 16. The second

mode starts a new scan line when the value six is received.

The third mode ends the program when the value seven is re-

ceived. In the first PDP8/L linkage program there must be

routines to facilitate each mode of operation and send back

information to.the first CDC 3300 linkage program when the

operation is completed.

Four package routines are found in appendix 7.2 with

an in depth explanation. Two of these routines used in the

first PDP8/L linkage program are PACKAGE and INTENSITY. A

brief explanation of these routines are shown in Table 7.

The Tektronix terminal 4002 has a 760 by 1024 point

resolution. In the INTENSITY routine a 23 by 16 area was

selected. The size of the grid area was picked both from
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Table 7

Package Routines and General Description

ROUTINES DESCRIPTION

PACKAGE

XYPLANE

PATTERN

INTENSITY

Graphic display routines for incremental
mode, point plot mode, and vector mode. An
output routine and register save and restore
routines.

Uses PACKAGE to output an X-Y axis. The
routine expects parameters to give length
of axis, center point, and the size of the
tic marks.

Uses PACKAGE to output a triangle or square,
with parameters to tell the size of the
pattern and where to place the pattern.

Uses PACKAGE to output grayscale value in a
23 by 16 point area. It expects parameters
to tell if the point is positioned or where
to position it and the number of lines to
be drawn in the area.
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programming ease and distinguishability. The INTENSITY

routine uses the vector mode and draws lines in a north-

south direction, maximum of 16. Because there are eight

intensity levels the following number of lines drawn in the

area are: 0, 1, 2, 3, 4, 5, 8, or 16. These values were

picked for visual distinction due to the logarithmic response

of the eye.

The first CDC 3300 linkage program was divided into

three parts.

PART I: Exchange of information needed to calculate

area of LANDSAT output.

PART II: Output points and scan lines on the

Tektronix terminal

PART III: Exchange of the pixel values needed to out-

put the grayscale on the Tektronix terminal.

A monitor, refer to [11], was used in exchanging infor-

mation in PART I and II because all data and number manipu-

lation was done in the CDC.3300. In PART III control is

passed to the first PDP8/L linkage program for minimal data

and number manipulation.

2.4 Comparison Analysis

Because on line time using the Tektronix terminal with

the CDC 3300 is critical concerning cost, a routine was

written to find the amount of time it took to output a full

grayscale screen. The program was run entirely on the PDP8/L
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and a variety of grayscale values were used to get an

approximate average. The display time was 1:51 minutes and

the program is found in appendix 7.3.

Some of the undesirable features found in the first

linkage programs are as follows:

One: When exchanging information in PART I and II it

may happen the information to be displayed will fall below

the limits of the screen area. If this happens the informa-

tion is lost. In Phase two this problem is avoided by a

program line counter.

Two: If the file name used doesn't exist, the first

CDC 3300 linkage program will abort and the user losses all

that had been done at that point. In phase two a compass

subroutine is used to find out if the file exists and

exchange the proper information.

Three: Because typing "YES" or "NO" for response to

questions asked in PART I and II is bothersome, in phase

two "Y" or "N" is used.

Four: Some of the cost burden can be alleviated by

removing the monitor, compiling the first CDC 3300 linkage

program as an overlay, and loading the first PDP8/L linkage

program on the high-speed reader. All of these things are

done in phase two.

The files used for the analysis and the display infor-

mation are shown in Table 8. The line printer results of
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this information obtained from *PIXOUT, the present CDC 3300

FORTRAN program on file, can be found in appendix 7.4.

A comparison of cost, to output the file used, between

the first linkage programs and the program *PIXOUT is shown

in Table 9. The cost for the first linkage programs is

based on the fact the first PDP8/L linkage is already loaded

and OSU computer cost is 4.6875 dollars per minute. In

appendix 7.5 are found pictures taken of the files output

on the Tektronix terminal at different exposure times.



Table 8

Files Used and Display Information

File name: *CR20412

Points on file 129-251

Scan lines on file 1925-2100

15

Band used: 5

Points used 132-188

Scan lines used 1930-1963

Thresholds used: 14, 15, 16, 17, 19, 20, 23

File name: *CR20413

Points on file 257-384

Scan lines on file 1925-2100

Band used: 5

Points used 257-314

Scan lines used 1925-1958

Thresholds used; 14, 15, 16, 17, 18, 19, 20

File name: *PH1L01 Band used: 5

Points on file 1-128 Points used 1-58

Scan lines on file 1090-1258 Scan lines used 1099-1132

Thresholds used: 11, 12, 13, 14, 15, 16, 18

File name: *PH1L02 Band used: 5

Points on file 129-256 Points used 129-186

Scan lines on file 1090-1258 Scan lines used 1090-1123

Thresholds used: 12, 13, 14, 15, 16, 18, 23
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Table 9

Cost Comparison Between *PIXOUT

and the First Linkage Programs

FILE
NAME

(on line printer)

*PIXOUT
COST
($)

(on Tektronix terminal)

FIRST LINKAGE
PROGRAM

($)

*CR20412 .28 1.22

*CR20413 .29 1.21

*PH1L01 .28 1.24

*PH1L02 .29 1.27



CHAPTER 3

PHASE TWO: INTERMEDIATE ANALYSIS
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3.1 Introduction

Since the initial analysis has been shown not to be

cost effective, methods were investigated to further reduce

the cost. With this in mind, the first linkage programs

were revised and discussed under the following headings:

1) Second PDP8/L linkage program

2) Second CDC 3300 linkage program

3) Coordination problems

4) Comparison analysis

3.2 Second PDP8/L Linkage Program

3.2.1 Subroutine Format

More of the date and number manipulation done in the

CDC 3300 must he done in the PDP8/1, to reduce cost.

Therefore, the following subroutines were augmented in the

revised PDP8/L linkage program, referred to as the second

PDP8/L linkage program, and are described in the following

format.

"Subroutine Name" (N.P.) or (PAR1, PAR2, .) with an

associated description of what the subroutine does. (N.P.)

means no parameter and (PAR1, PAR2, ...) refers to the

parameters expected.
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Ordinarily when returning from a subroutine, one

returns to the next sequential location in the main program

after the parameters. In the description this is referred

to as return one. If a return two is stated, it is two

sequential locations later and so fourth.

3.2.2 Subroutines

REPLY (N.P.)- looks for inputs followed by a carriage

return. All inputs are echoed and the carriage return

terminates the subroutine. If the inputs are neither the

single input N or Y the response is "WHAT?" and a return one

is performed. An N causes a return two and a Y causes a

return three.

WHAT (N.P.)- outputs the message "WHAT?".followed by a

carriage return line feed.

INTWO (N.P.) -looks for just one input followed by a

carriage return. Echoes all input and terminates on a

carriage return.. If just one input is received, a return

two is performed, otherwise a return one is performed.

BNIN (N.P.) -looks for one input between four and seven

followed by a carriage return. Echoes input, if valid does

a return two, otherwise a return one.

FLIN (N.P.) -looks for input of a ERTS data file name

up to eight characters, the rest are ignored. Echoes all

data, stores name, and terminates on a carriage return.

FLOUT (N.P.) -sends ERTS data file name to CDC 3300.
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CPRN1 (N.P.) -checks to see if the value in memory

location COMH, COML is > 0. If not performs a return one,

otherwise a return two.

THCK (N.P.) -checks to see if all inputted threshold

values are positive and less than sixty-four. Also checks

to see if each threshold is equal to or larger than the

previous one. Performs a return two if values are good,

otherwise a return one.

TABVAL (N.P,) -stores in a table, 64 locations long,

each corresponding intensity value according to the input

threshold values.

OUTOS3 (N.P.) -sends calculated values that are used in

the FORTRAN linkage program for ERTS data output.

BDCON (BADR, DADR) -converts a binary value of two

sequential locations starting at location BADR to a decimal

value of four sequential locations starting at DABR.

REDN (N.P.) -used in BDCON to reduce the values found

in the four decimal locations to a value of nine or less.

LIS (N.P.) -input routine from keyboard.

LIS40 (N.P.) -input routine from CDC 3300.

TYP41 (N.P.) -send ASCII values to CDC 3300, contains

a delay loop for settling time.

ERASE (N.P,) -erase screen, puts pointer in home posi-

tion and zeros out line counter for full page.
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MESOUT (M
1

, M
2

, ..., 0) -uses each Mi as a starting

address of a message to be output. It looks for the value

0 to terminate the message and if a carriage return is out-

put, the line counter is increased by one.

BOTCK (N.P.) -checks to see if line counter for full

page has been reached. If.not returns, otherwise the mes-

sage "FULL PAGE" is output and waits for any input. When

an input is received does an ERASE and then returns.

NUMIN (MAS, DADR) looks for a number to be input up

to a MAX of them, echoes them and deposits them at DADR.

DADR takes four sequential locations, does an ADJUST and

returns.

DATIN (DADR, NDP) -uses DADR as the starting location

of where to deposit incoming information from the CDC 3300

and NDP as the number of values to be received.

DATOUT (DADR, NDP) -outputs data starting at location

DADR, where NDP is the number of values to output.

NUMOUT (DLOC) -outputs four decimal numbers starting

at location DLOC, supresses leading zeros.

COMADI (N.P.) adds one to location COMH, COML. Used

for data calculations.

ROT (N.P.) -divides COMH, COML by two, used for data

calculations.

ZEOUT (LOC, NUM) -zero outs NUM number of locations

starting at location LOC.
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BUFFIN (N.P.) -checks for buffer in error from the

CDC 3300 linkage program.

ADJUST (N.P.) -takes the decimal number locations so

the values are adjusted for correct decimal output.

THDIN (N.P,) -checks to see if the inputted threshold

values follow the following form, where TH1 refers to the

first threshold, TH2 to the second and so forth, and D refers

to some delemeter that is not a number.

TH1D TH2D TH3D TH4D TH5D TH6D TH7 carriage return.

PRINT1 (N.P.) -outputs decimal numbers followed by a

line feed and backspace. Used to output top boundary values.

RIGHT (N.P.) -outputs the message "CORRECT?"

CKFL (N.P,) -checks to see if the file name sent to the

CDC 3300 is a legal file name. If not does a return one,

otherwise a return two.

FFIN (N.P.) -looks for a ">" from the CDC 3300, then

one space and then returns.

DTOB (DADR, BADR) -converts the decimal number of four

sequential locations starting at DADR to a binary number and

puts the result in two sequential locations starting at BADR.

DUBADD (NUM1, NUM2) -adds a double precision number

starting at location NUM1 to a second number starting at

location NUM2 and puts the result at COMH, COML.

DUBSUB (NUM1, NUM2) -subtracts a double precision

number starting at location NUM2 and puts the result at

COMH, COML.
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ERROS3 (N.P.) -deposits unneeded values that are sent

from the CDC 3300.

3.3 Second CDC 3300 Linkage Program

Cost reduction in this linkage program is handled in

two ways. First, two compass subroutines were written

which take less machine language than the equivalent

FORTRAN, Second, the FORTRAN Program called OS3P, and

COMPASS routines were put in an overlay to eliminate com-

piling costs.

The two COMPASS subroutines are described as follows:

NEQUIP (XNAME) -called SUB1, takes the file name,

stored at symbol address of XNAME, and finds out if it is

a legal 0S3 file. If it is not a legal file the subroutine

does a false return, otherwise equips the file to logical

unit 20 and does a true return,

BUFOUT (I, J, CID) -called SUB2, outputs characters

from the character array CID, where I is the number of

characters to be output and J is the starting character in

the array.

The overlay file created is called *OUPIX, which the

user types directly for use. The overlay was produced in

the following manner, where underlined text refers to what

was typed at teletype. The two COMPASS routines and the

FORTRAN program, referred to as the second and third

CDC 3300 linkage program, can be found in appendix 7.6.
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# FORTRAN, I=OS3P, X

NO ERRORS FOR OS3PIX

NO ERRORS FOR IDENT

# ASSEM, I=SUB1, X

NO LINES OF ERROR FOR SUB1

# ASSEM, I=SUB2, X

NO LINES OF ERROR FOR SUB2

# LOAD, 56, 0=*OVPIX

END

3.4 Coordination Problems

To find coordination problems examination of the data

that is to be exchanged between the two linkage programs is

done, The method is to look at what is input and output by

the second CDC 3300 linkage program.

I/O
Performed

Input

Input or Output Name:
Description

Input
Format

XNAME: LANDSAT data file name A10

Output NEQUIP; Checks for legal file
name

Input

Output

Input

Input

Input

WS; Band number minus three FFIN(60)

BUFOUT: Sends header values
ID(5) , ID(7) , ID(8) , ID(11) ,

and ID(12)

REM: Starting character value
= initial point - ID(7)

M: Length of character array
= [ID(5)/4]+1

LP: Line to print

FFIN(60)

FFIN(60)

FFIN(60)
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Input PP: Points to Print FFIN(60)

Output BUFOUT: Sends one scan line
from data file

Input CHIN(N): Acknowledge that the
scan line was gotten and has
been displayed READ(60)

When exchanging data some of the problems that arose

and how they are handled are given below.

Problem 1. The format for XNAME was too large.

Ordinarily the size expected for an input file name is

eight characters maximum. With a format of A10 some of the

first characters of the file name were lost, thus the file

name appears to be an illegal file name. To eliminate this

problem the format A10 was changed to A8,

Problem 2. When information is sent to the CDC 3300

followed by a carriage return, the CDC 3300 sends back a

linefeed. The PDP8/L linkage program must absorb this

input by doing either a RECEIVE, a general input subroutine

from CDC 3300, or a KRB40.

Problem 3. Sending data to the CDC 3300 using a FFIN(60)

format, the CDC 3300 sends a space, <, space, >, and space.

Because of timing sometimes the PDP8/L linkage program may

miss part of the information sent. Therefore, a routine was

written to look for the > and then the space.

Problem 4. Because of timing the SEND command didn't

always work because of the delay augmented. Now the infor-

mation to be sent is saved, the delay is run then the.
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information is sent.

3.5 Comparison Analysis

Now a comparison of the costs of the four LANDSAT data

files between the FORTRAN program on file, called *PIXOUT

and the second linkage programs is shown in Table 10. Also

a display time duration between the first and second

linkage programs is shown.. At this point output cost is

cheaper and display time is shorter, a result that has been

sought after.

Table 10

Cost Comparison Between *PIXOUT and

the Second Linkage Program and

Display Time Comparison Between the First

and Second Linkage Programs

on the Tektronix Terminal

FILE

*PIXOUT
PROGRAM
COST

SECOND
LINKAGE PROGRAM
COST-DURATION

FIRST
LINKAGE PROGRAM

DURATION
NAME ($) ($) (MIN) (MIN)

*CR20412 .28 .19 1:20 9:20

*CR20413 .29 .20 1:35 11:50

*PH1L01 .28 .20 2:05 12:55

*PH1L02 .29 .19 1:52 12:06

The comparison values are based on several runs with 30

or less users on the system at once.
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PHASE THREE: FINAL ANALYSIS
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4.1 Introduction

The primary difference between this phase .and the

second phase is the use of interrupts to handle display data.

Using the technique of phase II, cost is at a near minimum

but display time can be reduced,. This phase divided into

two basic headings:

1) Program Change

2) Comparison Analysis

4.2 Program Change

Using an interrupt scheme, there must exist a routine,

referred to as a service routine, to facilitate all possible

devices that may cause an interrupt. It is assumed that the

reader is familiar with basic interrupt programming. If

not, refer to [13] Chapter 6. The PDP8/L used has five pos-

sible interrupt devices: keyboard, printer, high-speed

reader, output CDC 3300, and input CDC 3300. The service

routine takes care of each device in the following manner:

the keyboard, high-speed reader and output CDC 3300 have

their flags cleared and their request is ignored; the

printer has a program flag set and the device flag is

cleared; and input CDC 3300 has the incoming information

taken care of in a subroutine called DATIN, explained later
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in this chapter.

The only subroutine no longer used is the DATOUT, but

the original DATIN routine is still used to take care of

receiving ID(5), ID(7), ID(8), ID(ll), and ID(12). It is

renamed DATTIN.

The following ten subroutines were augmented in this

phase and are described in the same manner as the format of

subroutine found in phase two. There is a counter called

OUTDAT which is zero when no output location is ready,

positive otherwise.

DATIN (N.P.) -deposits incoming values and stores the

value at the correct location in the correct upper or lower

six bits. Checks to see if all values for that line have

been received, if so jumps to NEWLIN subroutine which takes

the appropriate action. Checks to see if location pointer is

at the end of the storage location, if so, resets location

pointer to 4000, resets length counter to -1000, and resets

side pointer to left side {lower six bits).

DATOUT (N.P..) -checks to see if any data is ready to be

output. If so, outputs grayscale of that data point. Checks

to see if the location pointer is at the end of the storage,

if so, resets location pointer format as the subroutine found

in Phase two.

TYP (N,P ) -used to output information to the Tektronix

terminal depending upon a program flag called IFL. The rou-

tine waits for IFL to become negative before displaying,
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then makes IFL positive.

INITIAL (N,P.)-,for the input routine, DATIN sets input

counter equal to minus the number of points to print, used

for BUFFER routine; sets side pointer for left side location

deposit; sets depositing pointer to location 4000; and sets

page length counter to -1000. (Length of area used for in-

coming information.) For the output routine, DATOUT, sets

output counter equal to minus the number of points to print,

used for starting next display line; sets side pointer for

left side location usage; sets data use pointer to location

4000; sets page length counter to -1000; and sets IFL nega-

tive. It also sets BUFFL1, BUFFL2, and NUBFL to zero, which

are used for BUFFER, resets length counter to -1000, and resets

side pointer to left side (lower six bits).

NEWLIN (N.P.) -sets BUFFL2 flag if the BUFFER subroutine

is used inside the service routine, or sets BUFFL2 flag if

the BUFFER subroutine is used outside the service routine

when storage is full, or sets NUBFL flag if BUFFER subroutine

is ignored. It also resets input counter to minus the number

of points to be printed.

INTON (N.P.) -obtains the JMS value for PAKTYP and puts

that value in the accumulator which is used for INTPUT.

INTPUT (N.P.) -takes the value in the accumulator and

deposits it in the appropriate places in the PAKMOV and

PAKVEC routines depending on whether program control or
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interrupt control is being executed.

ECHO (N,P.) -exchanges information between the

Tektronix Terminal and the CDC 3300. A control sends a

pound sign (#) and a control C starts the PDPPIX 3 program.

OUTBUF (N,P,) -does the BUFFER routine, and clears both

the printer and CDC 3300 output internal flags.

In appendix 7,7 can be found both the CDC 3300 and the

PDP8/L third linkage programs.

4.3 Comparison Analysis'

Shown in Table 11 is a comparison analysis of both cost

and display time duration between the second and third link-

age programs. The conclusion from this table is the third

linkage program is a slight improvement over the second

linkage program, but not enough to warrant an interrupt

scheme.

Table 11

Cost and Display Time Comparison

Between the Second and Third Linkage Programs

FILE
NAME

on the Tektronix Terminal

THIRD
LINKAGE PROGRAM
COST DURATION
($) (MIN)

SECOND
LINKAGE PROGRAM
COST DURATION
($) (MIN)

*CR20412 .19 1:20 .18 1:15

*CR20413 .20 1:35 .19 1:29

*PH1L01 .20 2:05 .19 1:58

*PH1L02 .19 1:52 .18 1:47
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CHAPTER 5

CONCLUSION

5.1 Advantage

For a complete analysis of all the programs used

cost comparison for the four files between the three

linkage programs and the FORTRAN program on file (called

*PIXOUT) is shown in Table 11. Also found in this table is

a comparison of the grayscale output display time between the

three linkage programs. From the table it can be seen that

from both a cost and a display time comparison the best

program is the third linkage program. This points to the

fact the main advantage of the third program is cost reduc-

tion.

5.2 Disadvantages

Looking at the other side of the coin there are three

primary disadvantages of the third linkage program.

1) No hard copy

2) Limited amount of display time

3) The bleeding effect of the terminal

Both the second and third disadvantages point to the

fact the Tektronix terminal 4002 is an inadequate device for

the job at hand, A possible alternative is either a terminal

that has a larger display area and a better resolution of

that area or a terminal that outputs different colors, that
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is, a minimum of three different colors for displaying

eight different combinations. Also a hatd copy can be

added by expanding the third linkage program.

5.3 Improvements

Some of the possible improvements that can be made upon

the third linkage program if the Tektronix terminal 4002 is

still being used are;

1) Making any of the subroutines more efficient. This

is usually done by decreasing the number of instructions

through the use of more clever programming. The net result

is less time spent in a particular subroutine.

2) Doing the third linkage program completely under

interrupt control. At the present time only the grayscale

output is done under interrupt control. When one is

switching between program control and interrupt control,

internal flag statuses are not known and unwanted problems

arise, Programming should be consistent throughout and less

time is lost waiting for flags to clear.

3) Changing the pixel output from a rectangular area

to a character overstrike area. If this is done less calcu-

lation is needed to output the border numbers and the result

can be output on the teletype, thus a hard copy can be

created,
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5.4 Future Work

Most additional work done in this area would have to

do with the modification of the actual pixel value. For

example doing a calculation which takes into consideration

the effect the angle at which the satellite records the

information. Or perhaps the effect the weather may have

upon recording data. Possibly to adjust the data so it

would fit into a longitude and latitude area instead of

the skewed area obtained from the angle at which the satel-

lite orbits. Another avenue of extention would be to dis-

play the data after it had been classified. There are of

course numerable possibilities for the reader to investigate,

but at this time only a few need be mentioned.
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Table 12

Cost and Display Time Comparison

Between All Programs Used

FIRST SECOND THIRD
*PIXOUT LINKAGE LINKAGE LINKAGE

FILE PROGRAM PROGRAM PROGRAM PROGRAM
NAME $ $ $ $

*PH1L01 .28 1.24 .20 .19

*PH1LO2 .29 1.27 .19 .18

*CR20412 .28 1.22 .19 .18

*CRO413 .29 1.21 .20 .19

DISPLAY
TIME
(MIN)

DISPLAY
TIME
(MIN)

DISPLAY
TIME
(MIN)

*PH1LO1 12:55 2:05 1:58

*PH1LO2 12:06 1:52 1:47

*CR20412 9:20 1:20 1:15

*CR20413 11:50 1:35 1:29
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USER'S GUIDE
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6.1 Definitions

AC: Accumulator Register

Home Position: Upper northwest corner of the Tektronix

Terminal 4002

U: Space Key

Link Register

SR: Switch Register

CRTL: Means to press the SHIFT key and the indicated

key at the same time.

6.2 Guide Lines

If a SR switch is up the value for that bit is one, if

down the value is zero.

All inputs must not contain leading or trailing spaces

and are terminated by a carriage return.

In response to the displayed statement "CORRECT" the

expected input is either a "Y" for yes or a "N" for no, any

other input is handled by the displayed statement "WHAT?"

and CORRECT?".

The user should give time, after turning on the computer,

for the Tektronix terminal to warm up,

The Format for the threshold inputs are seven numbers

followed by a carriage return. Between each number is any
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non-numbered key called a delimeter. All numbers must be

less than 64 decimal and be equal to an Increase in value

to the previous number.

EXAMPLE; llu llu 15u 19u 30u 48u 63 (carriage return)

If the statement displayed is "PAGE FULL" this indi-

cated the user is near the bottom of the screen. The program

is waiting for any input from the keyboard, the screen is

then erased and the display pointer is put in the home posi-

tion, The reason for waiting is for the convenience of the

user to observe any information displayed before it is

destroyed.

If the PDPPIX3 tape is not loaded, go to appendix 7.7,

which explains how to load the tape. After the tape is

loaded the status of the indicated keys is given below. The

display light indicates the mode of the keys.

KEY STATUS

ASCII TTY
TTY

ON LINE ON LINE
LOCAL

DIRECT DIRECT
COMPOSE

6.3 Program Example

The following is an example of the program where the

user's answers are underlined, and helpful hints are found

in parentheses. All alphabet letters found on the right

margin are for reference only.
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TO START

(1) Load 1200 in SR

(2) Press ADDR LOAD switch

(3) Press RUN switch

(4) CRTL A (21_, key),

(If "#" is not displayed the terminal is probably not

connected to the CDC 3300. Have the computer center patch

in "terminal H3," information exchange begins here.)

#LOGIN (type user's, code and validity code)

H # *OVPIX

START

CD3
CRTL C (ETX key)

(Program begins here)

A WHAT IS THE INPUT FILE?

FILE NAME

(type name of LANDSAT file to be used)

CORRECT?

Y (if N is typed go to A)

(Wait for file name to be sent. If file name is not

found go to A)

B WHAT ARE THE THRESHOLDS?

llu llu 12u 30u 35u 48u 63

(If the threshold format is not correct the program will

go to B)

C WHAT BAND?

4
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(Band number must be between 4 and 7, if it is not the

program will say so and go to C)

CORRECT?

Y (If N is typed the,program will go to C)

(Wait for band number to be sent)

ON THIS FILE

POINTS 1-28

LINES 1090-53

(the second line value is the number of lines)

0 WHAT IS THE INITIAL POINT?

1

CORRECT?

Y (If N is typed the program will go to D)

E NUMBER OF POINTS?

23

CORRECT?

Y (If N is typed the program will go to E)

F WHAT IS THE INITIAL LINE?

1090

CORRECT?

Y (If N is typed the program will go to F)

G NUMBER OF LINES?

33

CORRECT?

Y (If N is typed the program will go to G)
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(If information falls beyond limit of the file on

limit of the screen the program will state it and go

back to the proper location to obtain new information.

If all is correct wait for the exchange of information,

then LANDSAT data is output with grayscole.)

PICTURE IS COMPLETE

(The program now waits for any input key, the screen

is then erased.)

DC1
CRTL A

(SOH key)

(If the user wants another picture go to I)

#LOGOFF
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APPENDIX 7.1

Appendix 7.1 is divided into three sections.

Section 1: The HAND Routine

Section 2: The SHAKE Routine

Section 3: The Output Results From Both Routines



7
.
1

S
e
c
t
i
o
n
 
1

H
A
N
D
 
R
o
u
t
i
n
e

F
I'

F

II
II

fl
II

II

.1.
r

,n
c)

r
C

n
I

)
j

,
- -

"A
-

2
k'

F-
r

F

I
:

71

,

4
2



/PuT
LL

Si

141-

r
t Ho,1/i

1,
T j

1 1
(LS-,1



44

N
T

i

4.

1...
el.

ft

.--4
C

 V

" S
...'.

1.--
1.---

r...:'
C

.S
.:

',...
-..

1.,..
',T

)
'

-)
.\.:

C
.'

I) .:
".'

C
 2.

_J



4
5

7
.
1

S
e
c
t
i
o
n
 
2

S
H
A
K
E
 
R
o
u
t
i
n
e

I

LI

::::r
..

......,
-e- i 7 \ 1

/1
/1.

I.
+

.t
..

>
f.--:

.....,
-4 I.-I

l
.,--.

-..-.1
L

i i C
:

".-
'..

".
....-...

j ........
.--

........
......-..

..-..

^-':
7.'1. - r -I

'
.

....--.
.--..

---1
-1

..--.
...--.

;
,

I I
J

...
;

...'
( ..I

.; ,
: \..!

f t
----.

+
-.......

''..
1--

,-
F--

...--.
.......

i---
"

f---
_I

. --
I----

'. /..1

-)
_,

...4
_,

--1--,

:
.
,

.
.
:
.

1
1

r
.
-
,
1

'...'s!
'N

J
_1 J

4,-1
.4-.4

1 1
.-S

.
,-I :::

4 -
,

L
,

1
,)

r
.

..-.
--.

...

.--.
+

II
It

- -,
.:-.:,

.-...
Si

__J
:.

::,
-r

j .......
_Y

 .
r -.

7..
__.1

I
7.-...

r .r.
C

...":
.1.....-11

g-
1.-

r.,.. ..)
r 3 ....., - 7- r T

 ::`
-..

i.._
fj

,
i

,
: ; -

..
r. )

.----
I-

_....1
..."

-
it

1--I
f,' .:

1,-,
.. 1 j

t
:-..'.

,..1..i
.--.-.

...,,,,
-,

. z

+
-+

/-
1.

-
-

___I
__I

- -
'--

.
.1

...-1
__I

.--
-

_ I
-,-

P--.1
-.....

.J
-...

1
. '

...- .
........

'
. -

J
.

....

.--.
'A

.
- 44

- i - ..-'
`-'

".._
1.1

- 4.
I I

,:....
- T

.4
--.4.

'..-,
_

-i.
I I '

I I
-;

I I
'

_:_.
C

I,
r

.
c_

,
._z_

t_._
L

., .:
:_;

_J
.-

(._...
(_ ...

:..;
'__.

i .1._
r.

)
)

..:
'L

.-.
.-

I.,.
.

.
....



46

7.1 SECTION 3

The Output Results From Both Routines

TEK. VALUES DISPLAYED VALUES SENT FROM CDC3300

3 263
6 266
9 271

274
277

B 302
E 305

VALUE RECEIVED CDC3300 VALUE SENT BY PDP8/L

FILE: 260 LOCI: 260
261 261
262 262
263 263
264 264
265 265
266 266

LOC 2 same as LOC 1
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APPENDIX 7.2

Appendix 7.2 is divided into five sections.

Section 1: Introduction

Section 2: PACKAGE Explanation and Routines

Section 3: INTENSITY Explanation and Routines

Section 4: XYPLANE Explanation and Routines

Section 5: PATTERN Explanation and Routines
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The tek-terminal associated with the PDP-8 (t4002) is

dimensioned in the following manner:

UNITS SCREEN LENGTH SCREEN WIDTH

Inches 8.18 6.08

Points Octal 1777 1367

Points Decimal 1024 760

Setting the screen up in the Octal x,y coordinate

system depends upon the following corner values.

(0,1367)

(0,0)

(1777,1367)

(1777,0)

The approximate number of octal points per inch is 125.

For ease of computation the ratio of octal points per inch

used in the xyplane plot is 128. The error of three points

out of 125 is within the realm of acceptability.

Subroutines in the four plot routines follow the

general form:

Subroutine name(Para.1,...,Para.n) Location: xxxx

Therefore the calling sequence fora subroutine would

be thus:



JMS I NAME

Para.1

Para.n

NAME, xxxx

49

/Any label not used

/The parameters that

/are associated with

/that substitute

/Location of subroutine

The program would preform the subroutine being called

and return to the main program at one location passed the

last parameter needed.
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7.2 Section 2 Package Plot
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LABELS PAGE 24

Locations Used: 5000-5157

Label Location Usage

PAKACC 5021 /Accumulator storage location

PAKFS 5157 /Point plot mode control

PAKGS 5117 /Linear interpolation mode

PAKINK 5120 /Routine for incremental mode

PAKLNK 5022 /Link storage location

PAKMOV 5023 /Routine to position pointer

PAKMSK 5026 /Mask off part of data word

PAKORD 5057 /High order x or y bit

PAKORX 5060 /Low order x bit

PAKORY 5061 /Low order y bit

PAKPPM 5136 /Routine for point plot

PAKPX1 5150 /x value used in point plot

PAKPY1 5151 /Y value used in point plot

PAKRS 5134 /Incremental mode

PAKRST 5013 /Routine to restore registers

PAKSAV 5006 /Routine to save registers

PAKSVX 5063 /X storage in vector plot

PAKTYP 5000 /Routine to output data

PAKUS 5116 /Graphics mode

PAKVEC 5064 /Routine for vector plot
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LABELS PAGE 24 (con)

Locations Used: 5000-5157

Label Location. Usage

PAKX1 5067 /First x value for vector mode

PAKX2 5107 /Second x value for vector mode

PAKY1 5077 /First y value for vector mode

PAKY2 5110 /Second y value for vector mode

PAK40 5135 /Value used in incremental mode

PRBF =6046 /TLS value for PDP-8

PRFL =6041 /TSF value for PDP-8
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PAKTYP Location: 5000

This is a general purpose output routine identical to

the "type" routine found in most PDP-8 handooks. Its pri-

mary use is associated with other subroutines found on this

page, but may be used by a program located elsewhere in

memory*

PAKSAV Location: 5006

This subroutine is used to store the value of the

accumulator and link so that information is not destroyed

while a subroutine from this page is being executed. It

also may be used by a program elsewhere in memory. If it

is used by a program elsewhere in memory the information

must be restored before PAKSAV is used again or the inform-

ation is lost. Routines on this page that don't use PAKSAV

are PAKTYP, PAKSAV, PAKRST, and PAKMOV.*

PAKRST Location: 5013

This subroutine is used to restore the values of the

accumulator and link that were stored from a call to PAKSAV

either from a program in memory or from a subroutine on this

page.*

*Note calling sequence on next page.
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Calling sequence for PAKTYP, PAKSAV, and PAKRST

MAIN PROGRAM

JMS I NAME /Any label not used

NAME, xxxx /Location value of sub-

/routine being called.

PAKMOV(X,Y) Location: 5023

The purpose of this subroutine is to place the pointer

of a particular (X,Y) position on the screen. This routine

is used by other routines on the page but may be used by a

program elsewhere in memory as long as the status of the

program is either point plot mode or linear interpolation

mode. (vector mode)

Because the computer expects the output of the Y

coordinate first, but most users think in terms of the X

coordinated first the subroutine automatically takes care

of the situation. That is, the X coordinate is stored,

then the Y coordinate is manipulated in the following

manner:

The maximum number of bits a coordinate can use is ten,

thus the word is divided into a high order (upper five bits)

and a low order (lower five bits), The Y coordinate is ro-

tated five places to the right to obtain the high order and

then 40
8
is added, or the sixth bit is set to indicate a

high order output, the result is then output by a call to
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PAKTYP. The Y coordinate is loaded again and the high

order bits are masked off, 140
8

is added or the sixth and

seventh bits are set and the result is output by a call to

PAKTYP.

Next the X coordinate is output in a similar manner

except when the low order bits are output just the seventh

bit is set or 100
8

is added.

Graphically as seen in the display register.

L 0 1 2 3 4 5 6 7 8 9 10 11

I -1 xm X9 Xs X7 X6 X5 X3 k2 X1

X
4

X
2 10

X9

x5 X4 X3 lxil 0 1
K10IX9

0

X8 X7

X8 I X7 IX6

High order bits output

X or Y coord.

rotation

40
8

added

1 2 3 4 5 6 7 8 9 10 11

X or Y coord.

mask (378)

1408 Y/1008 X added

xIC X9 X8 X7 X6 X5 X4 X3 X1

0 0 OI 0 0 0 1X5
X

4
X

3
X

2

0 0 0 011 0 0X5
41X3 N2

Low order bits output

The status of the computer is not changed while using

this subroutine.

PAKVEC (X1,Y1,X2,Y2) Location: 5064

The subroutine draws a line between the two points

(X1,Y1) and (X2,Y2) using the linear interpolation mode.

It may be entered by way of the alphanumeric or linear

interpolation status.. It stores the value of the
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accumulator and link before execution and restores them

after execution. After execution the terminal is set in

Alphanumeric status, with the pointer at the (X2,Y2)

position.

PAKPPM(X,Y) Location: 5136

The subroutine draws a point at the (X,Y) position

specified. It may be entered by way of the alphanumeric or

point plot mode. Both the accumulator and link are stored

before execution and restored after execution. The terminal

is in alphanumeric status after execution.

PAKNK(DIR) Location: 5120

The subroutine points the pointer in one of eight

directions, as indicated by the picture found below, and

executes one point in that direction. DIR expects one of

sixteen values with each value associated with the indicated

direction.

Pen down: ODI1W7 ,Pen up: EYDIR5.17

It may be entered by way of the alphanumeric or

incremental mode. Both the accumulator and link are stored

before execution and restored after execution. The status

of the terminal after execution is alphanumeric.
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7.2 Section 3 Intensity Plot
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LABELS PAGE 26

Locations Used: 5400-5561

Label Location Usage

INTDIF 5544 /Difference between lines produced

INTEN 5400 /Routine to produce lines

INTMO 5453 /No lines in the rectangle

INTM1 5460 /One line in the rectangle

INTM16 5522 /Sixteen lines in the rectangle

INTM2 5465 /Two lines in the rectangle

INTM23 5536 /Depth of rectangle

INTM3 5472 /Three lines in the rectangle

INTM4 5514 /Four lines in the rectangle

INTM5 5506 /Five lines in the rectangle

INTM8 5511 /Eight lines in the rectangle

INTN1 5542 /Used to subtract from x coord.

INTN2 5541 /Finding which lines to output

INTN3 5540 /Finding which lines to output

INTN7 5537 /No longer used in subroutine

INTOVR 5474 /Routine to draw lines

INTPLT 5561 /Location of PAKVEC routine

INTPO 5415 /Label entry for form B

INTP10 5531 /Used in one line output

INTP2 5535 /Used in eight lines output

INTP20 5530 /Value of next X coordinate
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LABELS PAGE 26 (con)

Locations Used: 5400-5561

Label Location Usage

INTP3 5534 /Used in five lines output

INTP4 5533 /Used in two and four lines output

INTP5 5532 /Used in three lines output

INTSAV 5543 /Storage for next X location

INTVEC 5545 /Routine to output lines

INTXL 5547 /First X value for line output

INTX2 5551 /Second X value for line output

INTY1 5550 /First Y value for line output

INTY2 5552 /Second Y value for line output

INXCAL 5554 /Routine to make INTX1=INTX2
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INTEN(1,X,Y,NUMB) :FORM A LOCATION:5400

INTEN(O,NUMB) :FORM B LOCATION:5400

INTEN uses a sixteen by nineteen rectangle grid as it's

working area. That is, there are a maximum of sixty-four

rectangles across and thirty-nine rectangles down. In the

working area the following number of lines can be drawn.

Zero, one, two, three, four, five, eight, and sixteen. In

order to draw that number of lines that exact number must be

passed for NUMB or Zero lines are drawn. The X and Y para-

meters in FORM A refer to the upper left hand corner coor-

dinate points.

INTEN has two forms that are used. Form A is basically

used as an initialization of the X and Y coordinates. Form

B is used if one know that the pointer is at the correct X

and Y coordinated. Form B is used in conjunction with form A

because after execution the pointer is placed to the right

sixteen points. That is, one working area to the right.

The two forms are easy to use when one is going across the

screen, but to go down one either uses form A again or sub-

tract nineteen (238) from INTY1 (5550) and INTY2 (5552).

One must enter in a graphics mode and after execution

the terminal is in Alphanumeric mode.
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7.2 Section 4 XYPlane Plot
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LABELS PAGE 23

Locations Used: 4600-4776

Label Location Usage

IR10 /Autoindex 10

XY10 4776 /Amount added for tic marks

XY400 4761 /Axis length for no tic marks

XYAXIS 4625 /Outputs pos. or neg. (x and y)

XYCM1 4756 /Boundary comparison pos. axis

XYCM2 4757 /Boundary comparison neg. axis

XYCNT 4765 /Counter

XYCOM 4705 /Outside boundary

XYLNT 4766 /Distance between tic marks

XYORG 4751 /Pos. boundary for x or y axis

XYM3 4763 /Para. input length for y axis

XYM5 4764 /Para. input length for x axis

XYM20 4775 /Amount sub. for tic marks

XYORG 4612 /Puts pointer at origin

XYPAN 4670 /Outputs axis section

XYPLAN 4600 /Subroutine to output x-y axis

XYPLOT 4740 /Output lines of axis

XYPLP 4677 /Loop indicator for links

XYPLST 4734 /Outputs last link of section

XYP2 4774 /0 for x axis, 1 for y axis

XYSML 4752 /Neg. boundary for x and y axis
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Label Location Usage

XYTAB 4750 /Table head for parameters

XYTICM 4753 /Length between tic marks

XYTLP 4646 /Loop indicator for tic length

XYTOT 4652 /Location jump for no tic marks

XYTWO 4762 /Used for finding locations

XYVEC 4760 /PAKVEC location

XYVV1 4771 /xyxl or xyyl for axis output

XYVV2 4772 /xyx2 or xyy2 for axis output

XYVV3 4773 /xyyl or xyx2 for tic output

XYXOR 4754 /x origin value

XYXVL 4767 /xyxl location for axis output

XYX1 4742 /x1 PAKVEC parameter

XYX2 4744 /x2 PAKVEC parameter

XYYOR 4755 /y origin value

XYYVL 4770 /xyyl location for tic output

XYY1 4743 /yl PAKVEC parameter

XYY2. 4745 /y2 PAKVEC parameter
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XYPLAN Location:4600

(XLRG,XSML XTIC,X0R,YOR,YLRG,YSML,YTIC)

The purpose of this routine is to output an X-Y axis

where XOR and YOR parameters are the origin of the axis.

The XLRG and YLRG parameters are the positive axis boundar-

ies, that is the positive .end of the x and Y axis respec-

tively. The XSML and YSML are the counter parts of XLRG

and YLRG or the negative end of the X and Y axis. The fol-

lowing inequalities must be observed or the output results

cannot be guaranteed.

(1) XOR XLRG 1777 (2) YOR YLRG 1367

(3) 0 XSML XOR (4) 0 YSML YOR

The parameters XTIC and YTIC of course deal with

their indicated axis and use the following format:

VALUE INPUT TIC MARK LENGTH
(inches)

0 No tic marks

1 1/128

2 1/64

3 1/32

4 1/16

5 1/8

6 1/4

7 1/2

10 1
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One must be careful to observe that with numbers larger

than eight you will get one of the three following possi-

bilities.

(1) Larger than an inch

(2) Larger than the axis length

(3) One of the previously stated values

What happens is the value is made negative and decreased by

one as a bit is rotated through the accumulator by one un-

til the value becomes zero. As you, can see a bit can rotate

clear back around the accumulator.

One must enter by way of Alphanumeric status and after

execution the terminal is in Alphanumeric status with the

pointer at the origin of the axis. One must also have

PACKAGE PLOT in memory.
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7.2 Section 5 Pattern Plot
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LABELS PAGE 25

Locations Used: 5200-5366

Label Location Usage

SQN10 5364 /Size of square counter

SQPLT 5366 /Location of PAKVEC routine

SQSAV 5363 /Size calculation storage

SQSIZ 5365 /Location for square size

SQUARE 5301 /Subroutine to output square

SQVEC 5354 /Line output subroutine

SQX1 5356 /First X value for line output

SQX2 5360 /Second X value for line output

SQY1 5357 /First Y value for line output

SQY2 5361 /Second Y value for line output

TRIANG 5200 /Subroutine to output triangle

TRICK 5274 /Leg of triangle counter

TRIFIX 5276 /X coord. length of triangle

TRIFIY 5277 /Y coord. length of triangle

TRIOVR 5206 /X or Y coordinate loop

TRIPLT 5234 /Location of. PAKVEC routine

TRISIZ 5275 /Number of X and Y increases

TRIVEC 5300 /Leg output routine

TRIX1 5235 /First X value for leg output

TRIX2 5237 /Second X value for leg .output

TRIY1 5236 /First Y value for leg output
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LABELS PAGE 25 (con)

Locations Used: 5200-5362

Label Location Usage

TRIY2 5240 /Second Y value for leg output

TRI2 5251 /Second leg of triangle output

TRI3 5260 /Third leg of triangle output

TRI4 5273 /One half base added per size

TRI7 5272 /Height added per size
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TRIANG(SIZ,X,Y) LOCATION: 5200

The pattern produced here is an almost equalaterial

triangle. The parameter SIZ indicates the size of the tri-

angle that is to be produced. The triangle format is a

8
size+1

X 7
size+1

that is, the width of the triangle is equal

to 8
size+1

and the height is equal to 7 size+1 . The X and Y

parameters refer to the upper left hand coordinate values

of the triangle. In order to use this routine the package

plot routine must be in memory. The user must enter by way

of a graphics status and after execution the terminal will

be in Alphanumeric status mode.

SQUARE(SIZ,X,Y) LOCATION: 5200

The pattern produced here is a square of an eight by

eight multiple. The parameter SIZ indicates the size of the

square to be produced. The square format is 8
size+1

X

8
size+1

. The X and Y parameters refer to the upper left

hand coordinate values of the square. In order to use this

routine the package plot routine must be in memory. The

user must enter by way of a graphics status and after execu-

tion the terminal will be in Alphanumeric status mode.
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APPENDIX 7.3

Appendix 7.3 deals with a full screen output. The

program outputs a variety of possible grayscal values in

the largest area used, that is 58 by 34 points.
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APPENDIX 7.4

Appendix 7.4 is divided into four sections.

Section 1: *PHIL01 Line Printer Output.

Section 2: *PHIL02 Line Printer Output.

Section 3: *CR20412 Line Printer Output.

Section 4: *CR20413 Line Printer Output..
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APPENDIX 7.5

Appendix 7.5 is divided into four sections.

Section 1: *PHIL01 and Shutter time

Section 2: *PHIL02 and Shutter time

Section 3; *CR20412 and Shutter time

Section 4: *CR20413 and Shutter time
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7.5 Section 1 *PHIL01

Shutter speed: 1/30

F stop: 1.8

ASA 125
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7.5 Section 2 *PHIL02

Shutter speed: 1/30

F stop: 1.8

ASA 125
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7.5 Section 3 *CR20412

Shutter speed: 1/15

F stop: 1.8

ASA 125
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7.5 Section 4 *CR20413

Shutter speed: 1/15

F stop: 1.8

ASA 125
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APPENDIX 7.6

Appendix 7.6 is divided into four sections.

Section 1: The third CDC 3300 Linkage Program

Section 2: The BUFOUT Subroutine

Section 3: The NEQUIP Subroutine

Section 4: The third PDP8/L Linkage Program



PROGRAM 0S3PIX3

C *

*************************************************

GS3PIX IS A COMMUNICATION PROGRAM BETWEEN
053 AND THE PDP8 -L USING THE ORIGINAL ERTS

C a BINARY FILE, LUN 221 IS THE INPUT FILE,
*************************************************
DIMENSION ID(23),INPUT(870),IWORK(213)
INTEGER PP,REM,WS,WSS
CHARACTER CWORK(872),CID(92)
EOUIVALENCE(IWORK,CWORK),(CID,10)
WRITE(61,102)

120 FORMAT (' START')
110 CALL CHIN(N)
122 CALL UNEOUIP(20)

REA0(60,130)XNAME
130 FORMAT(A8)

IF(NEOUIP(20,YNAME)) 150,142
140 CALL CHIN(N)

CALL CHOUT(5R)
GO TO 120

150 CALL CHIN(N)
CALL CHOUT(4E)
CALL 1DENT(ID,10,LD)
IF (LD .EQ. 2) GO TO 122
WS=FFIN(60)

C

C SEND in(5)& ID (7), IC) (d )u 10(11,1D( )

C

1=4
J=16
CALL BUFOUT(I,J,C1D)
1=1+4
J= J+ 8

CALL BUFOUT(I,JCID)
J=J+16
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I DENT
ENTRY

BU FO UT UJP
LDI
L DA I
SHA;J
L DA

LPA
A U A

SCHA
LDA,I
ENI
UJP

STCHA L ACH
EOL IJD

cTO
IN I

TAI

UJP
MASK OCT

END

BUFOuT
BUFOUT
**
BUFOUT,3 GET ADR OF PARM,
1,3 GET # OF FIRST CHAR
24 STORE IN 0
2,3 GET CHAR ADR OF ARRAY
MASK MASK OFF 77

ADD OFF SET AND CHAR ADR
STCHA STORE CHAR ADR
093 GET # OF CHARS TO OUTPUT
0,1 PUT 0 IN IR1
EOL GET CHAR OUTPUT LOOP

GET CHAR VALUE
STCHA,2 ALL CHAR OUTPUTTED ?

OUTPUT CHAR
1,1 NEXT CHAR
2 STORE IN 1R2
3,3
00777777B



FJE ,T

:JJP

LL
sTA

I

A

L u

**

LU,Ni

1,3
3,1
LUJ
1

1,1
2,3

1

PUTS LU AJ C: 3
GtT
STJE LO1 VI'WjE AT 1_1

PUTS ;A'1,7;

POTS 1

TUi.T;;W=

SIP 'EXT LirP IR N')

FALSE
LW, STA,_,E

rn
'C



3300

7.6 Section 4 PDP8/L Linkage Routine

PAL/OS3 VER 3 1

1

12/09/75 23(42 PAGE 1

602 2 KCC40 =6402
6401 3 KSF40 =5401
6406 K01340 =5416
6 411 5 TSF41 =5411
6412 6 TCF41 =6412
6416 7 TLS41 =6416

a

1G /SERVICE ROUTINE
11

03G1 12 '0001
0001 5.720 13 PIP SERVE

14
0020 15 '0920

15
0020 4536 17 SERVE. JMS r SAVREG /SAVE REGISTERS
0021 54: 1 19 KSF4O /Fpc!. ns3.
G022 741G 19 SKP /NO
3023 5124 2C 0S3IN
0124 6411 21 TSR41 /TO OSO'
1025 7410 22 SKP /NO
0025 5412 23 TrE41 /CLEAP FLAG
3027 6 :31 /4 KsF /FPGM P1Pa.
013) 7410 25 SKP /NO
9031 6322 25 KCC /CLEAP FLAG
C032 6911 27 psF /FRE" HSRA
0133 7410 28 SKID /NO
0034 6012 29 9P1 /CLEAP FLAG
C035 5041 10 TSP /TO P9PRA
1136 5133 31 J4P RETT
0037 7340 32 ROPOUT. C "A /SET OUTPUT FLAG
0040 3343 33 DCA IFL
C041 5042 14 Tnp
0142 5123 35 JMP RETT /RETURN

56
0043
0044

010C
0,03

37
39

IFL 0
U,

0145 0:10. 39 3UF.FL2
1145 1)00 40 91/19UP, C

2147 0.100 41 NO9c1,
u153. 0201 42 200
0151 2500 45 1151, LIS
0052 5,;CO 44 TYP1, PAKTYP
0053 2510 45 11040
0154 2515 46 Tyco, 1 241
GC55 2700 47 SCFULL. 90TCK
0E55 2653 meSS. "T.S9UT
0057 3024 49 9Ur, RUFF-ON
006: 0002 .11:9C-T,
':061 0)10 51 PIN, 0100 /41 O.P.
0162 0301 52 PLL, 0101
0055 7777 53 "LH, 7777 / -1 O. P.
0E54 7777 54 "LL. 7777
0155 1215 55 P111. 215
0165 0212 56 2312, 212
0057 1250 57 1225E, 260
0070 7520 58 m25C, -265
GC71 7563 Fq M315. -215
0072 7774 60
0173 0000 61 TCSN, /I0(5) BINARY
T:74 300 52 1951.
CoT5 0300 53 ITN, /I0(7) RTNAqr
0575 OJOC 64 IO7L.
0:77 1JCO 65 TORN, /in(s) RINApy
0130 0000 56 I/8L,
0031 0300 57 On1.114, /10(11) PINAPY
0102 0)10 43 IC111.
0133 0 Cl 59 In1N, /I0(12) 91N8PY
0104 3300 70 In12L.
0105 0500 71
2116 000C 72 TPH, /INITIAL POINT
0137 0320 73 r01,
0110 0900 74 PDH, /POINTS TO PINT
0111 0000 75 PPL. C

0112 0)00 76 ISH, 0 /STAPT LINE
0113 0000 77 LSL. 0
0114 3011 71 LPN. 0 /LINES TO PRINT
0115
3116

0010
0000

79
90

LPL. 0

0 /MANIPULATICN STORAGE

106



3300 PAL/0S3 VER 3.1 12/78/75 23142 PAGr 2

0117 0300 01 COML, 0
0120 1103 42 MUmml. 0 /1000/S
0121 0000 93 NUm92. 0 /10J/S
0122 0300 44 NUM'3. 0 /10/$
0123 03CC 95 NUMI4, 0 /UNITS

46
0123 4554 97 0S3IN, JmS I OATPUT
C125 1347 84 Tan NuBFL /SKIP nUFFEP FLAG SET',
012E 7651 19 SNA CLA fYr7, SKTF mUF5FR
C127 1)44 qC TAD BUFFL1 /HUFF ER FLAG SETA
0130 7640 91 S7A CLA
0131 4457 92 DUFFER /YES. MUFFEp
0132 3,:44 93 nCa nuFFL1 /NO
0133 4537 14 REIT, J"S I REGRES /RFFTORE FEGISTEPF
r:134 6:C1 95 ION
0135 5400 96 JMP I 0
0136 5306 97 SAVREG. PAKSAV
C137 513 agi REGRES, PAKRST

99
014) 0000 100 TYP, 0
C141 3155 131 DCA KEYP /SAVE VALLE
C142 1)43 102 Tan IFL /nuTPuT flan SET
0143 7700 133 SMA CLA /YE$.CONTINUE
C144 5142 114 J"P .-2 /NO,WAIT
0145 1155 175 TAO KEYP /GET VALUE
0146 6j02 106 I95 /TON INTERRUPT OFF,CLEAP FLAG
0147 6346 117 TLS
0153 73CC 119 CLA CLL
0151 3343 119 DCA IFL
0152 6101 117 ION /TUcN ON INTERRUPT
0153 554C 111 J4P I TYP /PETUPN

112
0154 3100 113 OATPUT. DATIN
0155 0)1C 114 KEY°. 0

4.51 115 INPUT =JmS I LIS1
4452 115 OUTPUT =,PS I TYP1
4453 117 RECEIVE=J4S I LIS2
4454 111 SFNO =JIS I TYP2
4455 119 SCPEEN =J "S I SCFULL
4456 130 .."-.SAGF=J4S I MESS
4457 121 BUFFER =J4S I BUF

122
123 /SET UP FOR BUFFER IN ERROR
124

0177 125 p3177
0177 4651 126 NEW, INPUT

107



3330 PAL/0S3 VER 3.1 12/08/75 23142 PAGE 3

121
129
130 /THE EXCHANGE OF ERTiS DETA FROM THE 3320 TO F01,1/1

131
132 /9Y CECIL L NELSON
113
134 /NOV.. 1975
175

0230 136 '200
0200 7300 137 BEGIN, CLA CLL
0201 6;45 131 TLS /CLEAR ALL FLAGS
0202 6416 139 TLS41
0203 4776 143 JmS I WIPE / F °ASE SCREEN
0204 4456 141 MEO. MESSAGE
0705 55C2 142 MEsSA /WHAT

6206 5611 143 HESSC ITS THE
0297 5621 144 JIESS3 /INPUT FILE
0211 5506 145 MESS') /A

0211 0)10 146 1

0212 47E3 147 JMS I FLSTR /STCRE THE FILE NAME

0213 4456 148 mE1. MESSAGE
0014 5611 149 mEsSC /TS THE
0115 521 150 mFs',:n /INFuT FILE

1215 5535 151 MESSE /r,ocproT

2217 5606 152 HE,SSB /A

022) 0;01 153 0

0221 4762 154 JMS I ANS f4rFLY ,n(Jrrms.

0222 5213 155 JmP MEI /9.PECR =',F712PN

0223 5234 156 -1"P mF0 /NC FrTuQn
0224 4764 157 JMS I 'NEIL /YES PETu;N: SEND FILE

0225 4761 151 JMS I FLCK /FILE EXIST^
5225 5214 159 JMP ME.0 /NO

0227 4454 1C0 SEND
0233 4457 151 DUFFER /BUFFE7 1K FRPoPA
0231 445E 1;2 ME2, MESSAGE
0232 5600 163 MESSA /WHAT

0733 5546 164 HESSE /APE THE 1F-PESHOLPS

C734 5505 155 HESS9 /A

0235 0302 166 0

0235 47E5 157 JMS I THOVAL /STCPF THPFSHnLOS
0237 5231 165 jgr, ME2 /INFUT Fpgcq
024:, 4456 1,9 4E4. MESSAGE
0241 5535 170 MFSSE /COPRECT (THRESHOLDS)

0242 5516 171 MESS1 /A

0243 131,, 172 0

0244 4762 173 J"S I ANS /PFPLy PoLTINE

G245 5240 174 JMP ME4 /EPQCP PETUPN

0246 5131 175 J'IP ME2 /No PE7HRK

0247 4766 175 JMS T THCHCK /YES PETU5N1LEGAL VALLE!
02,3 5231 177 jMP mF2 /NOT LEGAL

C751 47E7 178 JMS I- VALTAD /SETS UP lAnLE VALUE

0252 4456 179 ME5, MESSAGE
0253 550C 113 MESSA /WHAT
0254 5762 151 MESSI /IAN° NUmPEF

0255 5606 152 MESS') /A

1256 0)23 113 0

1257 477C 1q4 PIS I nmocK /9Ato) ?: PFTNEFN (4-7),

026) 5353 155 J"P mE7 /NO

0261 4456 155 ME6, MESSAGE
0252 5535 157 MESSE /n0PRECT

1263 5576 111 MESSI /A

0254 1735 159 0

0265 4762 110 PIS I ANS /PEFLY POUTINE

0265 5261 191 JMP 'mE6 /Epqnp putuRN

C257 5252 19? juP ME5 /90 PETURN

1271 1105 193 TA') RANO /YES PFTuRN

1271 1374 194 Tao MINI

0272 4454 195 SEND
0773 12E5 195 TA9 P215
0274 4454 197 SEND /SEhe WITHOUT DELAY

1775 4453 128 pFcEIVE /GET LTNF FEE')

0275 7212 199 CLA /CLFAP ACC

0277 1.775 211 JMS I IDAT /INPUT 10(9.70.11.121
135) 3l73 211 1615H

0301 7754 212 77,4

0302 4777 273 JMS I INFE /014.PCK FOP < )

0333 4456 224 MESSAGE
0104 6344 2:5 mrsSo /ON THIS FILE

0305 5723 216 MESSH /POINT

0305 5701 207 MESSI /S
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0307 0000 205 0
031: 4771 219 JMS 0 RIOEC /CONVERTS TO(71 TO DECIMAL
0311 0175 210 107m /1(1(7) III,09X
0312. 3304 211 /I0(71 oECIPAL
0313 4777 212 j'XI IDOUT
0314 3107 213. InN5-1 /oECTNAL curpo0 I('(7)
0715 4456 214 MESSAGE
C315 6150 215 MESS /SPACE -SPACF
0317 0300 216 0

032) 4771 217 JMS I BIOEC /CONVERT TC(51 TO OECImAL
0321 0)77 218 101H /TO (A) PINARX
0322 3710 219 /00 (5) DECIMAL
0323 4772 220 !XI: 'HUT /
.1324 3313 221 TON11-1 /DECIMAL GUTAUT IC(81
0325 4455 222 MESSAGE
0326
C327

5760
5727

223
224

mESS4
MESSK ;PM

0731 5711 225 HESS) /C
13I1 9110 2,5 0

1'3? 4771 227 JMS I BTOEC /CONVERT 0r(01) TO OECTMAL
0333 0101 221 1311H /10(111 DINtRy
0334 3314 229 ION11 /70(111 CECIPAL
0735 4772 23: JMS I IDOUT
0335
0337

3317
45076

211
232

131412-1
MESSAGE

PIECImAL OUTPUT IP(11)

0343 515C 233 m.FSCR /SPACE-SPACE
0341 0000 234 0

0342 4771 235 JmC I BIOEC /006VEPT.I0(12) TC OFC7mAL
0743
0144

1103
3320

236
237 1P-HT2 /ID (12) PINARX

/TO (12) cuirAL
2349 4/72 259 JAS I IDOUT
0146 3323 239 T3N12.3 /nErrmAL copu0 ID(12)
0347 4466 243 MESSAGE
6353 5760 241 MESSM /CALF
0351 00,0 21.2 0

0352 5773 243 JmE I PACE4
0353 4456 244 MF7, MESSAGE
0754
0355

5762
5777

245
246 MESS?

PIANO 0 MUST DE ...

0356 6127 247 mESSN /ENTER 0.AGAIN ...
0357 0060 245 0

1360 5262 249 jmo ME5
0361 3554 2',0 PECK, Cm6L
0352 2312 251 ANS, REPLY
0353 2377 252 FLFTR, FLU,:
0764 2145 253 INFIL, FLOUT
0755 5400 2,4 TmoVAL, THOIN
0755 2200 255 THCHOK, Tur,K
0367 2232 256 vALTA1, TASVAL
C37: 2354 257 F1NOCK, Wi111
1371
r372

2401
1303

251
259

BIOEC,
IDOUT,

DOCON
NumOuT

0373 0401 260 AAGE4, 0430
0774 7775 261 H16(3, -3
0375 1343 262 )OAT, na000o,
1376 2625 263 WIPE. EASE
0377 3565 254 INFF, FEIN

255
0400 266 *400

267
040) 4456 269 MEl. MESSAGE
0401
040?

5500
5611

269
270

mESFA
MESSC

/WHAT

0403 5672 271 MESSG
0404 5703 272 m6-SFU

///P'ICINTANUTT

1406 5606 273 M6550
0406 0300 274 0

0407 47E3 275 JMS I CET INITIAL FOINT
0413 7773 275 7773 /-(MAX > INPUTS) 1
0411 0173 277 ST1 /STORAGE trr.
0412 52CC 279 JMP m511 /EP7r0 INIUT
0413 4765 279 JMS I CORCT /DE6Lx PCLTINF
0414 5213 250 VIP -1

/UPUTU(T,LRN0415 5200 251 JMP ME8 /

0415 4754 252 JMS I 0E09 /YES PETU;N! CHANGE TO ATNAAY
0417 0373 253 ST1 PIECIN9L onP
1423 3105 234 IPH tntooPv ACP
C421 4767 255 JMS I OPSUB /00(7) -TA
0422 0106 256 ICH
0423 1075 217 ID7H

109



3310 pALtos3 VE9 3.1 12/C8/75 23:42 PAGE 5

424 4 7 7 0 288 J4s I COMP /PESULTS(.0A
425 4353 285 J"S ME12 /NO
426 5338 213 J1P ME8
427 4456 2'11 ME9, mEAGE
433 5714 252 MFSSJ /NON1500 or
431 571.3 253 MFSFH /POINT
433 571 254 MFSSI /S
433 56016 2q5 MESS3 /A
434 0300 216 C

435 1.761 017 JmS.I GET /INTuT PCINTs TO FPIN-
436 7775 298 7775 /-(PAY ? INPUTS) +1

437 3573 299 ST1 /STCPAGE Ler.
441 5227 311 J4° ME9 /Fovea INTUT
441 4765 Ll J'S I CORCT /REPLY RCLTINE
442 5341 2)2 jAP /ERPO° PETU9+1
443 5327 333 J4P ME9 /NO PFTU0+
444 4764 3)4 J4S I DECO /YES. RETuLN: CHANGE TO PINAPY
445 0 5 7 3 335 ST1 /DECIMAL AOP
446 0110 316 PPH /9I6APY ACP

/,7
335 /CHECK TO SEE IF INITIAL POINT ANC POINTS TO PRINT LEGAL
3T9

0 447 4765 310 J'S I OPAOO /POINT PRINT 4 INITIA!. FOINT
0 453 3106 311 I0N
0451 0111 312 PPM
452 4767 313 J4S I OPSUO

0 453 377 214 IokH, / RESULTS - IO(R)
454 0116 315 CCRH

0 455 4766 316 J"S I °PAH /RESULTS -1
1.56 03'3 117 mLm

0 457 1116 319 CC"H
046) 4770 319 J'S I COMP f0ESULT<r0A
0461 4353 3'3 JMS MF12 /NO
046.7 50CC 371 JHP mE8
3 463 1.7( 7 322 JmS I OPSUO /YES:POIN1S TO PRINT -58
C 0571 373 N57E1
;465 0118 324 pcw
465 4770 325 JmS I cony, /RESuLTS4=0A

0 467 4 353 326 J"S mE12 /NCI

0473 5327 377 J90 ME9
0471 4456 308 MF1C. mrSSAGF
0 473 5588 329 MESSA /WHAT
0473 5611 33C 45SSO /TS TH5
474 5572 311 11FSSG /INITIAL

0475 6727 312 MESSK /LINE
C 47E 5676 333 m5SS3 /A
477 C.:0C 334 0

0600 47E3 335 XIS I GET /INPUT INITIAL LINE
0531 7773 336 7773 / -( "AY > INPUTS/ 1
0672 0573 357 ST1 /STro:\CF- 1C.C.

0503 5271 33P J40 HElp /F0C,1P TNFUT
0504 4765 339 J'S I CORCT /9EcLY PCLITNE
C505 53C4 340 J.10 .-1 /SPECS TN(UT

3587
5271
4764

341
142

J4D
J"3 I

4F1e
OFC9

/'In QETuRn
/765 1.FTU5NT CHANGE TC PINAPY

0510 0573 343 ST1 /155CI4AL ACP
-711 0112 344 LSH /91+APY ACP
8512 4+56 345 ME11. MESSAGE
3513 5714 346 MESSJ /141/PPEP CF

0514 5727 347 mFSSK /LI+E
C515 5711 348 0AESSI /S
0516 55CE 549 mESSA /A

0517 0)6C 35: G

3520 47E3 351 JMS I GET /INITIAL LINE INPUT
0521 7773 352 7773 /-("Av > 181 "UTS) 1
0522 0573 353 STI /STCRAGr LCC.
523 5310 354 J10 M511 /FPPCP IN5uT

0534 47E5 355 J45 I CORGI /REPLY PrITTNE
C525 5324 356 J'5 .-1 /5PPe0 P5TU5N
C535 5312 357 J40 MEI./ /NO FFTP1
0527 4764 358 J'S I DECO /yrr 1'3Tu;N: CHANGE 10 PINAPY
C533 0573 359 STI /DFCIPAL AOP
0531 0114 360 LPN /9TAAPY ACP
0532 4762 361 JMS I ONINT /S61 TYPE pouriNF

3c,2
363 /CHECK TO SEE IF INITIAL LINE ANO LINFS TO PTINT ow
364

0533 4767 365 JMS I OPSUO /I0(11) - STAPT LINE
0534 0112 366 LSH
0535 0101 367 intim
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0536 4770 354 JmS I CO 40 /PFSULT<.f.
0537 4357 35Q J"S 4E12 /NO
0547 5771 370 J'P ME10
0541 47E6 371 J'S I OPAOD /RESULTS 10:121

0542 0:16 372 CO""
0543 0173 373 1912H
C544 4757 3'4 J4S 1 OPSUB /RESULTS - > OF LINES

0545 0116 375 CO4H
0546 0114 376 LP4
0547 477; 377 J"S I COMP /RESULTS<=0A
0553 4353 374 J'S MF12 /NO
0551 5271 374 J.AP ME10
0552 5761 393 jmp I PAGE /YES. NEXT PAGE
3553 0123 39: MF12, C

0554 4456 312 M:TISAGF

0555 6::52 311 m3SS4 /EXCEED SCPEEN . . .

0556 5120 394 MESS4 /ENTER NUMBER . . .

0557 0700 345 0

0650 5753 335 J"," I ME/2
0561 0507 397 0055. 630
0562 1247 391 ONINT, INTOFF
0553 2732 319 GET. NUHIN
0554 3577 392 OCCR, OTOP
C565 3540 311 COACT, P1CHT
0566 3575 312 nPcno, °vino°
0567 3724 1'13 1PSU1. Nilson
0573 2162 314 CMP, CPRM1
0571 3303 315 N58H. 0

0572 0372 346 N51L, 72
0573 0500 317 ST1. 0

'14
399 / SENO REm,M.LP,AND PP TO 7073379
470

0500 4:1 "500
432

061) 4742 403 J'S I DPMIN /LIKES TO PPINT -34

0501 0714 434 N"4H
0512 0114 435 LPN
0503 47E1 406 J4S I CMPR /RESULTS<=0^
0634 4772 477 JMS I R512 /1(0

0575 576! 474 J"P I 9511
0615 4742 4)A JHS I OPMIN /INITIAL FCINT- I0(7)

7507 0375 410 LOTH
0510 7106 4:1 1PH
0511 4757 412 J'S I 0330U7 /PEN. IP - ID(7)

0612 4755 413 J"S I FTNF /CHECK FOR < >

0613 1373 414 TA') I05H
0614 3116 415 02A 55"H
3515 1774 4:6 TAO I05L
0615 '117 4:7 552 C041
0617 713: 411 CLL
0E27 4744 419 JMS I ROT1
0521 4744 43 J4S I 9001 /10(5)/4 I#TC CCM
0622 4743 421 J4S I OPLUS /RESULTS 1
0623 3:70 422 PLH
2524 0116 421 cn,IN

06::5 4757 424 J'S I 0530UT /M= (10:51/4: 1

3526 47E6 425 .14.1 I. FINE /CHECK F09 < >

0627 1114 426 Tao LPH
71,3? 3115 477 OCA COMM
0511 111,, 479 T ", D LPL
0532 1117 429 nna comL
0531 4757 470 JMS I 0s3our /LP= LP
7134 4765 431 JmS I FINE /CHECK cOR <
0635 4742 432 J"S I OPMIN /LiKc START-10:111
0635 0171 433 I011H
0637 0112 434 LSH
0543 4757 435 X.'S I 0S30UT /LS= LS - I0(11)
0541 4766 4'6 J'S I FTNF /CHECK cOP < >

0642 1117 437 TAO PPH

0543 3115 431 nrn COMM

0544 1111 417 TAO PPL
0645 3117 440 OCA COML
0646 4757 441 J"S I OS3OUT /PP. PP

0547 4451 442 PcCEIVE /EXPECT LINE FEED
055) 4457 443 nOFF.F.R

0651 4454 444 SFNO
0652 4745 445 JMS I CLEAN /CLEAN SCCFFN

446
447 /OUTPUT ROWS AND LINES Or FRISS DATA
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439
0653 1346 449 TAO MINE
0654 235 451 OCA Min.
155 1347 451 TAO SPAS
E56 4452 452 OUTPUT
,657 2353 453 IS7 COUT1
F60 5255 454 jm0 .-3
661 4760 455 JMS / BCNVO /POINTS TO PRINT TO DECIMAL
.662 0110 456 paw /OINARY ASP
663 0120 457 Nor-int /DECIMAL APP
654 72CC 450 CLA
F65 1121 455 TAO NUM92
656 7140 450 C"A
F67 3351 451 OSA COUT1
670 1351 452 TAO No110 /SET X PAPA. FOP MOVC
671 3335 453 OSA X1
672 1335 464 TAD X1
571 3337 465 DCA X2
674 4760 456 J"S I OCNVD /INITIAL FLINT TO OUAMAL
675 1106 467 IPH /9INAPx ASP

0575 0120 459 Nu.P1 /DECIMAL A00
0677 1123 459 ROwOUT, TAD NU"O4 /OUTPUTS PON
0706 4752 47c J"S I PPINO
0701 1122 471 TAO Nu"13
0702 4752 472 J"S I PRINO
0701 1121 473 TAD Numo?
0'04 4752 474 J"S I 1INO
0705 1120 475 TAO NU"91
0706 4752 475 J"S I P4151
0707 2350 477 IS7 COUT1 /MINE^
C710 5312 479 JMP .+2 /NO.CONTINUF
0711 5756 479 J"P I PALM /YES,FXT PAGE
0712 2121 430 I77 NUNS?
0710 II21 491 TAO Num12 /0IGIT>=10A
0714 1353 412 TAO MN10
0715 7561 493 S7A CLA /YFS
0716 5327 494 J.P NEXpOW /NO
0717 3121 495 OCA Num92
1723 2122 496 IS7 NumO3
0721 1122 497 TAD NUmO3 /DIGIT >=104
0722 1353 411 TAP MN 10 /Y.
0723 7641 499 S7A CLA /No
0724 5127 413 jm0 NFXPOW
0725 3122 411 DCA NUMO3
0726 21?3 412 IS7 NUHB4
0727 1354 413 NEXPOW, TAO N240 /C0LCULATF NEXT Row
0730 1335 4)4 Tan XI
C731 3335 415 OCA X1
073? 1335 416 TAO X1
0733 3337 4-7 DCA X2
0734 4755 41$ JMS I MOV
0735 5000 409 X1, 0
0736 1117 500 Y1. 1367
0737 0J0C 5)1 X?. 0
0740 1367 532 Y2, 1367
0741 5177 513 JMO ROWOUT
074? 3724 514 OPNIN, OUPSUO
0743 3575 575 O9LUS. OulAID
0744 1411 576 POT1. ROT
0745 2525 57 CLFAN, EPASP.
0745 7772 539 MINE, -6
0747 0740 579 3PA5,- 240
075] O]fi 511 CouTi. C
0751 0111 511 N,1110, 110
075'7 3527 512 OPIND. PRINTI
C753 7755 513 mN11, -12
0754 0240 514 N?46. 241
0755 53E4 515 mOV. 0A/ES
075; 15CC 516 PAIN, 1 ::

0757 2345 517 0015131. 0131053
0760 2410 519 ilSN40, BOCON
0761 2162 519 r4Po, CPPML
0762 0553 520 9F12, m612
0763 0512 521 9E11. mE11
0764 000C 522 N34H, 3

0765 0042 523 N341, 4?
0766 3565 524 FINF. FFIN

5:75
1000 525 '1000

527
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1101 1065 521 TAD P215 /PLACE PCINTER DOWN 6 sriv:Fs1101 4452 529 OUTPUT
1072 13E6 53J TAI P212
1703 4452 531 OUTPUT
1004 1166 532 TAD P212
1(25 4452 533 OUTPUT
1706 1115 534 TAO L°L1007 7041 535 CTA
1715 3357 536 OCA LINCT 1-2 LINTS TO PRINT1711 1157 517 TAD LINCT
1012 33E7 534 OCA ISAV
1113 1356 539 TAD M154
1514 3325 54C OCA LY1
1015 1329 541 TAD . LYI
1015 3327 542 0C1 LY2
1017 4751 543 J'S I LPOEC /LINES START DEC102) 0112 544 LSH /ITWCRY ACP
1021 0121 545 NUH91 tnEcImAL 4n01122 4771 546 LINOUT, JNS I ourNua /OUTPUTS LINES
1323 1123 547 NUmB4
1724 2357 541 IS7 LINCT
1125 5227 549 J40 .12 /701E,YETA
1025 5254 591 J4° DATA /YFF
1727 2I20 5,-,1

I`.7 NI1491 /INCREASE UNITS153) 1120 552 'TAD NIRIP1 inicir>=10.1331 1352 593 Tan NEGIC
1232 7341 594 S7A CIA /YES
1031 5'52 955 J4° 5IXLN /NO.CONII1UF
1534 3123 556 OCA Nw4131
1335 2121 557 157 Nu452
1536 1121 551 T10 NU492 /O1C1T)=10A
1137- 13E2 599 TAO N5510
1043 7641' 55C S7A CLA /YES
1(41 5252 551 jmP NEYLN /NO,CoNTT1UF
1042 3121 5E2 DCA Nu42 /ANC SD FCUPTH
1543 2122 563 IS2 NU193
1744 1122 564 Tan NU'13
1045 '162

'7940
565 TAD NEG10

1046 565 571 CLA
1747 5252 5E7 J4P NFYLN
1:90 3122 551 !wit NU493
1051 2123 599 (Si157
1052 1.322 577 NFXLN, J4S n'''ilnN /NEYT LINE
1093 5222 571 J P LINOUT /CONTINUE WITH LINES
1.054 1351 572 DATA, TAI P1230 /SETS UP rOINTEP FOR GRAY SCALEI055 3754 573 OCA I YVAL
1156 1151 574 TAD
1557 1370 575 TAD 1 ,?.15;0
1761 3755 576 nSA I YVAL2
1(61 1352 577 TAU 17110
1(62 3753 571 OCA I xvaL
1561 13E1 579 TAD
1054 3357
1055 4776

540
511

OCA
J45 I

7(T1.T;j
/NITL /RESETTING POUTINF1(66 ,4775 512 JmS I RUFOUT /5F10 RUErrc

1(57 4773 543 J4S I TRNTON /CHANGE TC INTEPPUPT TYrE
1070 6301 514 OATLN, ION
1071 1111 515 TAD PPLir72 7241 5R6 CIA
1073 3721 517 OCA I 0APP2
1074 4766 511 J45 I ouTnAT /YES. GET NEXT POINT1175 4335 599 J'S NS3LIN /NW. DATA LINE
1575 6102 510 TOP '

1777 1:47 511 TAI NUBFL /SKIP BUFFER FLAG SE1A1102 7650 542 SNA CLA 7Y6S,SKIP
1101 1145
11)7 7640

513
594

TAO
573 CLA

BUM..? MFREP FLAG 2 SETA
1103 4775 515 J45 I BUFOUT /YES. SENT BUFFER1104 3345 595 Ora RUFFL2 /CLFAP FLAG 2
1105 2357 597 157 LINCT /GONE.
1106 5?7C 549 J4P OATLN /NO,OONTIKUF1107 4774 599 Jms I
1111 4322 600 JIS OWNLIN
1111 11E6 611 TAD
1112 4452 632 OUTPUT
1113 4456 693 MESSAGE
1114 5734 6634 MESSL /PICTURE IS COMPLETE
1115 0000 605 0
1115 4451 635 INPUT
1117 5720 627 JMP I ECHO
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1120 1200 55' ECHO. EXCHNG
1121 3115 6.9 1APR3. OATCT
1122 3311 610 CKTILIN. 0
1123 4767 611 JHS I MOVER
1124 0312 612 LY1, C
1125 Ili 613 LY1, 0
1126 030C 614 LX2. 0
1127 0101 615 0.2. 1
1130 1325 616 101 LY1
1131 1371 617 TAO 61422
1132 3325 618 DCA .LY1
1133 1325 619 TAO LY1
1134 1827 621 DCA 1...82
1115 5722 521 J"P I .OWNLIN
1135 0202 622 NFXLIN, 0 /SUPPoUTINE TO CHANGE ;: ANn
1137 711.,: 631 CLA /Y CCOPO FCP NEXT DATA LINE1141 1754 624 TAO I \wet.
1141 1170 6'S TAO MH22
1142 3754 676 orA I YVAL
1143 1755 637 TAD I YVAL2
1144 1370 576 TAO H922
1145 3755 629 OCA I YVAL2
1145 1162 630 TAD PlIG
1147 3751 631 DCA I XVAL
1150 5736 612 JHP I NFXLIN
1161 1231 613 q1230, 1737
1152 0115 684 7110, 110
1153 5',47 515 XVAL, INTX1
1154 5551 636 YVAL. Ir1781
1155 5552 637 YVAL2. INTY2
1155 1155 631 4154, 1165
1157 071E 511 LTHCT, 0
116) 0001 543 1SAu, 0

1161 2411 641 LROLC, 9000N
1162 7756 642 NFG10, -12
1163 7772 643 1.56. -6
1154 0012 644 PNT, 0
1155 1240 545 SPC, 242
1166 3145 546 FLTDAT, DrTOUT
1157 5)64 647 MOVE?, PAKVEC
117J 7766 5f.m , -72
1171 1303 649 011iNUR, NU,TUT1172 7774 55C LS4, -4
1173 1241 651 T95105, 15206
1174 1247 552 TqNI05, INTOFF
1175 1471 6:3 RUFOUT, OUTPUF
1176 1423 6:4 INITL. INITAL

655
555 /cCHO INPUT-OUTPUT
657

1231 651 '1210
1201 7131 658 EXCHNG, CLA CLL /CLEAP FLAGS
1201 5045 65j TLS.
1202 6415 551 TLS41
1203 6331 652 AGAIN. KSF /IS IT THE KEYOOAPOw
1204 7411 653 SKP /NO
1235 5115 564 J4P 003 /YE6,SENO
1225 64:1 655 C7F40 /IS I' OS1m
1217 5203 655 J9 AGAIN /NO TFY AGAIN
1213 6406 657 K5940 /RECEIVE
1211 6:41 558 TSF /TEK OUTPUT
1212 5211 639 Jm2 ,-1
1213 6346 570 TLS
1214 5273 671 JYP AGAIN /NEYT
1215 6325 572 003. K91 inurrEP OLT
1215 1275 573 TAD M203 /IS IT C?.1217 7451 674 SNA
1723 5534 575 JM0 I GO /861IN PProill.
1221 1236 675 771 P203 /Au. VALUE PACK
1222 6411 577 T-,F41 /SEND ns3
1223 5222 671 JMP .-1
1224 6415 574 TLS41
1?25 1237 610 TAO M201 /IS IT A ?A
1726 7456 631 SNA
1227 5232 632 J4P .43 iYES 00611 FEND
1233 1141 583 TAO P201 /EC60
1231 5.:46 684 TLS
1232 7321 615 CLA CLL
1233 5203 685 JMP AGAIN /NEXT
1234 9201 687 GO. 210
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1235 7575 6511 m203. -203
1236 3213 699 P2C 1. 26.3
1237 7577 FPO m701. -271
1240 0201 5q1 P2121. 2:1

692
613 / ION-IOP ROUTINES FOR USING PAKVFC OUTPUT
6?4

4140 515 TYPIO= JMS TYP
1241 Olit 606 ONION, C /TNTERPUPT TYPE ROUTINE
1242 1244 617 TAD .42
1243 7410 6:5 S''
1244 4145 599 Ivor()
1245 4254 70 JMS INTPUT /PLACES TN rAKrry pcuTTKc
1746 5641 7)1 jyr, r ONION /PFTOPN

7:2
1247 0000 7:23 INToFF, 0 /F,E6EPAL TYPE PCNIINE
1253 6)02 774 Tnr /TUIN r,PF INT7P7UPT
1251 1122 7:5 T41 N4200
1252 4254 706 JmS INTPUT /PLACES 11 PAKVCC ROUTINE
1253 5647 737 JMP 1 INTOEr /4ETUPN

7;Ft
1264 3)02 7G11 INTPUT. 0 /PLACES CCR000T TYPE ,;OUTINE
1255 3273 719 OCA INTVAL /SAyE 1YPF LCC.
1?56 1273 711 T11 INTVAL
127 7674 712 OCA I C41 /CI«ST PULArr_ Lor
1253 1273 713 171) INTVAL
1261 3575 714 DCA I CH? isccoNn REPLACE LCC
126? 1273 715 749 u!TvAL
1253 376 716 P'I I Cm3 /THTRO REcLACE LOC
1264 1273 717 11 INTVAL
1265 3677 711 OCA I CH4 /70L0Tm REPLACE LCC
1255 1273 711 TAO INTVAL
175/ 37C: 77( DCA I CH5 /717TH PEFLACE LOC
1270 1273 721 TAO INTVAL
1271 37C1 722 DCA I CH6 /STxTH REPLACE LOC
1272 5554 773 JMP I INTPUT /RETURN
1273 0022 724 I171/41, 0

1Z74 5035 7'5 CHI, °WI
1775 5141 7'S Cu ?. PAK72
1275 5051 727 CH?. PAK13
1277 5.354 721 CH., PAKT4
0723 5073 779 OHS, P0KT5
1301 5111 770 CH6. PAKT6
1302 4200 731 N42CO, 4202

7,2
7'3 /OUTPUT DECIMAL NUMBERS
714

1'03 0000 776 NUMOUT, 0

130" 1772 736 TAO M4 / "AY Y 07 tO1m9EP5
1315 3142 717 OCA NICNT /CoLNTFP
1'05 3341 715 T7A E1110K /7FvC CHECK
1307 1703 779 TAO I NUmnUT /UNY117 41:CPESS
1310 3342 746 3,06 wi',.PT /0717N1'°
1311 2,23 741 IS7 NUmoUT /mPcPrg RETURN
1'12 1742 742 NUMNEX. TA) I NUmPT /GET NUmnrp
1313 745: 743 stiA /TS IT A :A
1314 =33,. 744 JMP UPOCK /Y77.S0 P0TNT G
1715 4321 7.5 J..., N1°PPT
1'15 7240 746 NOPRI. CLA OMA /GET NEXT NUrqc-p,
1317 1342 747 III NUMr'T
132) 3142 749 DCA UMPT
1321 2140 741 IS7 NRCNT /L000F0 4 TImFSA
132? 5312 753 JMP NUMNFX /NI. CONTINUE
1323 1341 751 TAO OUTCK /YES, ANY CUTPUT
1324 7650 7'52 SNA CLA
1705 4127 733 JmS .+2 /No,pPINT C

1325 5773 734 JMP I NU'IOUT /YES RETU."N
132' 0300 755 NUMPRI, 0 /OUTPUTS hUMPER
133) 1:C7 735 T49 P263
1731 4452 757 OUTPUT
1732 2141 755 I37 OUTCK /INCTCATE Num9E0 PRINTEE
1333 5727 75,3 JHP I NUMPRI /RETURN
1734 1141 760 2FROCK, T47 9UTCK
1335 7540 751 s7A CLA
1336 4127 762 JMS NUMPRI
1'37 5316 763 JMP NOPRI
1743 3300 754 NNCNT. C
1341 OJCC 755 OuTCK. 0
1342 Old 766 NUmPI. 0

767 .
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1343 0000 759 DATTIN. 0
1344 1743 759 TAO r DATTIN /PARAm. 1
1345 337! 777 ore DATTPT /STAPTTNG trig.
1341 2343 771 TS2 DATTIN /PAPA.. 2
1347 1743 772 TAO I DATTIN /.(NUmEi.EP CF CHAR.)
1757 3374 773 104 DATTOT /COUNTER
1351

1353
1152
1353

2343
4453
0375

774
775
776

OATTOV,
IS? ,

RECEIVE
AND

DATTIN /r0:;;
CHAP.

DATT77 /JUST UPPEP 6 POTS
1354 7306 777 RTL
1355 7225 775 RTL
1756 7,:C6 779 RTL
1757 3773 .781 non I OATTPT /STCPE PE`CLIS
1361 2374 711 132 .041101 /901F.
1361 5363 782 JMP .f2 /N0
1362 5743 753 J"P I DATTIN /vES.PETURN
1363 4453 714 RECEIVE /GET CHAP.
1354 0375 785 AND OATT77 /JUST UPPER 6 DOTS
1365 1773 786 TAO I DATTPT /AOC LOWER 6 ROTS
1355 3773 787 DCA I DATTPT /STCPE
1'67 2373 719 IS2 DATTPT /NP(T STOPF
1771 2374 789 IS7 DATICT /DOKE,.
1371 5152 710 JmPo OATTOV /NC.CONTIP,UE
137? 5743 711 Jm0 I DATTIN /YEF,PETURN
1373 3,:G13 712 DATTPT. 0
1774 0232 713 DATTPT. 0
1375 0377 794 14TT77, 77

715

1403
1400
0)0,;

715
7.17 COHA01, (114" /A00 ONE TO COHH,COHL

1401 7100 719 CLL
1402 1117 79q TAn COmL /Anr ONE TO COHL
1471 7,:t;1 9.:,D TAC
14:4 3117 921 OCA COML
1405 734 102 PAL /IF OVERFLOW ACO TO COIN
1496 1115 8:3 TAO
1417
1410

3116
5600

4
925
r OCA

JMP I
HT,1
COMAD1 /RFTUFN

976
1411 0000 5)7 ROT. 0 /0IVIDES CO'H.COHL RY TWO
1412 7100 839 CLL
1413 1116 8;9 TAO CONN /GET nomH ROTATE
1414
1415
141f,

7)10
3116
1117

810
911
812

RAP

7T1n;1)

COW-4
COIL /Ann LINK IF SFT

1417 7)1C 913 PAR
1420 711C 114 CLL
1421 3117 815 OCA COmL
1422 5511 916

817
J"P I ROT /RETURN

818 /INITIAL DATA INPUT-OUTPUT ROUTINE
119

1423 UGC 820 INITAL, 0

1424 1111 121 TA') P01
1425 7)41 172 CIA
1:-.2.77, 3556 923 OCA I OUTCT /SET INPUT POINT CCUNTFR
1427
1430

1111
7141

114
925 j:N CLL. "L

1431 357 976 cCA I cNTDAT /SET OUTPUT POINT CounTF.R
143? 7550 327 DCA O sinci /SET INPUT LEFT STOP PO(NTFP
1433 3661 928 EISA I 5I162 /SET OUTPUT LEFT SIDE PCTNITER
1434 125.7 920 Tao 14)0
1435 36e2 830 OCA I '00OPT3 /SET INPUT VALUE. LOC. PrplrEq
1435 1267 911 TAO 64)00
1437 35E3 832 OCA I oaTPT4 /SET OUTPUT VALUE LOC. POTNTEp
1440 1270 813 TAO m1070
1441 3664 894 OCA I 01%1 /SET PAGE LENCTH INDU1
144? 127 815 Tag M1000
1443 3565 936 OCA I DAT12 /SFT PAGE LENGTH cuTPLT
1444 1115 117 TAO LPL
1445 7)41 811 CIA
1.445 3146 179 OCA NUOOUF
1447 7141 140 C'4A
1457 3743 941 DCA Tr1 /SET OUTPLT TNTEO°IJPT FLAG
1451 3044 942 nrA nuFFIA /7,77,0 Pilgrr° FLAG 1
1452 3045 843 OCA RUFFL2 /71°0 PUFFER FLAG 2
1453 3)47 844 OCA NuRFL /7ERC OUT LONE BUFFER FLAG
1434 35E6 945 DCA I PNTOAT /7Cg0 T/0 FLAG
1455 5623 R46 PIP I INITAL /RETURN
1456 3162 847 OUTCT, OUTCNT
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1457 3115 949 CNTDAT, DATCT
146J 3344 949 SIDFI, SIDCNT'
1461 3117 99C SIDF2, STOFCT
1462 3)43 951 nATPT3, OATPT1
1463 3113 952 DATPT4, 067212
1464 3341 153 P4711, DATCNT
1465 311E 904 04712, PGEND
1465 3114 995 PNTDAT, DATPNT
1467 4000 956 N4012, 4001
1470 NCO 957 M1000, 1000
1471 0311 959 OUT9UF, 0
1472 6112 959 IOF
1473 4457 953 DUFFER
1474 6411 951 TSE41 /CLEAR FLAGS
1475 5274 992 JMP ./
1476 6412 953 TC54.1
1477 6141 4E4 152
1500 5?77 155 JHP .-1
1501 6)42 956 TCF
1502 7:4: 957 CHA
1503 3343 959 DCA IFL /MAKE OUTPUT FLAG NEC.
1504 5671 959 JHP I OUTDUR /RETUPEI

870
971
977 /7E20 OUT LOCATIONS
573 /PAPM. 1 LCC ACOPFSS
374 /FARM. 2 Q.OF LOCI
925

1505 OJOC 975 ZEOUT, 0

1506 1705 977 Tnn I 7FOUT /GET PARR. 1
1907 3321 879 DCA 7FAPP
1513 2315 979 ISZ 7EOUT
1511 1705 Ilc TAO I ZEOUT /GFT PARE,. 2
1512 3322 111 DCA 7ECNT
1513 3121 992 ZENEX. (3d I 2E609 /7ERO LCC
1514 2321 993 ISZ 7FAPP /0161 LOC
1515 2322 814 ISZ ZECNT /110NEA
1516 5313 995 JMP 7ENEX /NO, CONTINUE
1517 2305 916 IS7 ZEOUT /PPCPEP RETURN
1521 5715 897 JMP I ZEOUT /RETURN
1521 OJCC 911 75404. 0

1522 OOLC 139 7FCNT, 0
103
801 /9ASIC SU9ROUTINES,PEPLY.INTWOONIN.ETC
902
893 /REPLY
994 /0FTURN 1 ERROR INPUT
H25 /RETURN 2 N INPUT (NO)
995 /RETURN 3 Y INPUT (YES)
197

2300 1,11 +2000
2001 )10C 109 REPLY. 0

2121 4230 910 JHS INTwO /CHECKS FTP ONE LETTER INPUT
2102 5900 901 Jmo I REPLY / ERROR RETURN
2103 1227 937 TAO KEEP /WHICH LETTER^
2004 1225 9:3 TAO M316 /TS IT AN NA
2005 7451 9)4 SNA /NO
2035 5215 915 JHP NOWT /YES
2037 1226 936 TAD M13 /IS IT A Y

201J 7550 9:7 SNA CLA INC
2011 5214 9;1 JHP YOUT /vES
2312 4717 99 J4S ,WHAT /ERROR RETURN
2r13 55CC 912 JMP I REPLY /PFTU0N
2714 221E 911 TOOT, ISZ REPLY /PROPER Y PETUPN
2215 2220 912 NOUT. 157 REPLY /PFCPER N RETURN
VIE 5600 913 JMP I REPLY /PETUPN

914
915 /OUTPUTS WHAT
916

2017 0)3C 917 WHAT. 0

2323 4'.56 019 MESSAGE
2021 5610 919 mESSA /WHAT
2322 5515 920 mESS9 /9
2123 3110 071 0

2024 5517 922 JMP I WHAT /RETURN
2025 74E2 923 m316, 316
2021 77E5 924 M13. -13
2027 0300 925 KEEP, C

926
927 /CHECKS FOR JUST ONE INPUT RESPONCE
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975
203I OCOC 929 'NINO. 0
2C31 4461 930 INPUT /1 PESPONCE
2732 6346 931 TLS /ECHO
2733 3227 932 OCA KEEP /STCRE
2734 4451 9'3 INPUT /2 gESPONO
2135 5046 934 TLS. /EC1-0
2236 1371 935 TAO M215
2037 7050 936 SNA CLA ITS IT A CR.
2043 5251 937 J4P RET1 /YES
2741 4451 9A15 INPUT /NExT RESECNCE
2:42 6146 939 TLS /ECHO
2043 1271 940 TAO M215
2044 7640 141 SPA CLA /IS IT A rp.
2045 5241 942 J.10 .-4 /NO
2045 4455 943 SCREEN /SCgEEN FLU.
2747 4217 944 JmS WHAT
2053 5,330 945 Jmo I INTRO /FPFO0 0611.09
2751 4459 946 RET1. SCREEN /IS SCP'Ets FULL.
2E52 2230 947 ISZ INTwo
2153 5530 943 JMP I INN() /6000 RETURN

949
95C /RETURN 1 ERROR INPUT
951 /RETURN 2 Goon INPUT
952

2054 0000 955 a54I9. 0
2055 4230 954 J'S INTWO /CHEC4 ECE ONE INPUT
2055 55E4 955 Jm0 I GNIN /ERROR PETuRN
2057 1227 956 TAD KEEP /CET INPUT
2'67 310E 167 OCA RAND /STCqE
2061 1:05 955 TAO BAN9
2:762 1276 959 'TA') M264 /CREAM? CS .4 A

2:63 7512 96;: SPA /YES
27.64 5272 961 J'In cIPETI /FPFO° RETURN
2055 1275 962 TAD M3 /LESS OR = 7.
2:66 7767 953 SwA SZA CLA /YES
2567 5372 154 ..'1P 99FT1 /595C9 PETUPN
2070 2254 '155 ISZ RNIN /P9CPFP PETURN
2271 5554 966 JMP I ONIN /RETURN
2272 7'00 157 9RET1. CLA
2073 4217 955 JmS WHAT
2C74 5554 959 Jr m I ANON /9ETUPN
2775 7775 97; M3, .5
2076 7514 971 M264. 254

973
973
174 /FILE SAVE MAX. LENGTH 10 CIA1'.
975

2777 DOOG 976 FLIN. 0
2103 1327 977 TAD F12 /LEr.GHT OF FILE
2101 333C 975 OCA FCNT /COLNTF9
2102 1331 979 TA1 FLST /LOCATION CF FILE SAVE
2103 7010 950 OCA 10
7104 4451 931 FOVR. INPUT /CET A CHAS.
2105 6:146 932 TLS /EN-0
2105 1371 933 TA9- M215 /IS IT A CR.
2107 7450 914 SNA frrn
211) 5323 9q5 JSP FRET /YEF,RETURN
2111 1:F5 935 TAO P215 /Ann nArK
2112 341C 957 nci r 10 /sTccE ASCII.
2113 2330 991 057 FCNT /FNC oF STFPAqE
2114 5304 959 j.n FOVR /NO, CONTINUE
2116 4451 990 FOVR2. INPUT /JUST EcHc
2116 6246 991 TLS
2117 1C:71 112 TAO M215 /TS IT A CR.
212:1 755: 913 SNA CLA /FouND
2121 5323 914 J,An .+2 /YES
2122 5315 915 J"P F0VP2 /NO,CONTINUF
2123 4455 996 FRET, SCREEN /TS SCRFFI, FULL
2124 1355 917 TAO P215 /PUT rR AT ENO
2125 3411 095 DCA I 10
2126 9577 909 JMP I FLIN /RETURN
2127 7766 1230 F12. -12
2130 3)00 1011 FONT, 0

2131 2131 10'2 FLST.
2132 0016 13:3 0
2133 0000 1234 0
2134 3330 1335 I
2135 0000 10)6 0

2136 OCCO 1727 0
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2137 0000 1019 0
2143 3CCC 107,9 0
2141 0300 1310 0
2142 3000 1011 0
2143 3000 1312 0
2144 0000 1313 0

1014
1315 /OUTPUTS FILE
1316

2145 0000 1017 FLOUT, 0
2145 1331 1.318 TAD FLST /GET FILE HEAD2147 3110 1019 DCA 10
2159 1410 1020 FILOVR,.TAO I 10 /GET NEXT CHAR.2151 1.;71 1121 TAO M215 /IS IT A CPA2152 745, 1022 SNA
2153 5557 1973 JMP FLON /YES2154 1365 1C24 TAO P215 /Arr. PACK2155 4454 1125 SFND /TO 0532155 5350 1126 JMP FTIOIR /REFFAT2157 1:1E5 1727 FLON, TAO P215 /SEH3 TO CS32161 4454 1023 SEND
2151 5745 107q JMP I FLOUT /RETURN

1311 /ARE RESULTS < OR = TO Cw
1,152

2162 1:00 1:51 CPRN1. 0
2153 1115 1014 TAD cnmm /IFT PESULTS HIGH2164
2165

7510
5374

1'735
1;36

SRA
JMP .+7 /,m,(410c crTuarq2165 7540 1)77 570 CLA / RESULTS r C.2157 57(2 1133 VIP CPRN1 /F9FoR RFTNPN

2170 1117 1039 TAP COmL /GET RESULTS 1062171 7r,5,-, 1641 SNA CLA /PESULTS = eA2172 5574 1041 J41,' .+2 /YF
2173 576? 1347 JMF CPPN1 /FRFOR RETURN2174 23E2 1343 ISZ COA5
2175 25E2 1344 IS? CPRN1
2176 5762 1045 JMP I CPRN1 /GCCO 001LPN

1045
1047 /CHECKS FOR LEGAL THRESHOLD INPUT VALUES
1343

220C 1::49 *2200
2200 0000 1050 THCK, 0
2201 1707 1051 TAO TAPNE
2102
2203

3341
1227

1052
53

001 TAPCNT
TAO Ten

7' CF CHECKS
/rm(1) ArrpE; -12204 331C 1754 DCA 12

2205 1730 10';5 TAO TARL1 /TH(2) ACCcFSS -12205 J311 105'6 DCA 11
2207 1630 1057 TAO I TARL1 ENTRY POSITIVE.2213 7710 1059 SPA CLA
2211 55Cu 1054 JMP THCK O
2212 1411 1-.60 TAO I 10
2213
2214

7;41
1411

1051
1062

CIA
Tan I 11

/NEFT;iA
TH )/ I

2215 7716 1563 SPA CLA /NECATIVE RESHLT.2215 550C 1054 jmf, / THCK /NO, EPROF RFTuRN2217 2341 1755 1C7 TA9rNT !CHECK ALL VALUES.2221 5212 166 JMP .-6 /NO,CONTINLF2721 1411 1)67 TAO 10 /YES. FINAL VALUE LFSS2222 1226 1J69 TA') M65
2223 7710 105" spo cLA
2??4 '011 1070 CS7 THCK /PPCPFR RETURN2225 550:: 10'1 J"" THCK /qETUPN2226 7577 1072 M55, -121
2227 3512 1273 TAPL. THHO
2230 1513 1;;74 TARL1. THPO4.1
2231 7700 1375 -100

1075
1077 /STORES CORRECT GRAY SCAL VALUE rK TABLE
1:?7R

2732 0)00 1079 TAPVAL, C
2233 1I10 1010 TAO TA91.2 /STARTING AGGRESS OF TA!.2234 3142 10'11 9CA TA9PI
2235 1231 1012 TAO ml0C /C ALL Or TARLF2235 3141 1C i3 DCA TA9rNT /COLLATER
2237 3342 1044 DCA TAPVL ,vALuc nF FTnpriTS
2241 4322 1335 J"S TAPIN /00ES 0ErC5ITING2241 4316 10i6 Jml pTNCG /115 UP TO TH(7)
2242 3341 1087 DCA TABCNT CE DEPOSITS
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3300 PAL/nS3 VER 7.1 12/G8/75 23142 PAGE 15
2243 4311 1238 Jms TA91912 /VALUE OF DEPOSIT2244 4322 1089 J "S TA9IN /DOES OFPCFITINC,2245 4337 1010 JMS TA97EC /DECREASE POINTER2245 4316 1111 Jms NNE(' /235 UP IC TH(6)2247 3141 1112 OCA TAc,311 /SO FOUPT).,2252 4311 1213 J"S TA91N02251 4322 1094 JmS TAOIN2252 4333 1095 JMS TA9nEc2253 4316 1316 JmS pTN.FG /3/S UP TC TH1512254 3141 OCA 1A9cNT2255 4311 1214 JMS TAPING2255 4322 1099 J45 TABIN2257 4133 1109 JMS 109020
226,3 4116 11'1 J "S PTNFG /4$5 UP TC TH(4)2261 3141 1102 OCA TAOCNT2262 4311 11)3 JMS TABINC2263 4322 11:4 JMS TAQIN2264 4333 1125 JmS TAUFC2265 4315 11'6 Jml pTNEG /5*.F. UP IC TH(3)0265 3141 1107 DCA TARCNT2267 4311 11:3 JMS TA9TNC
227) 4322 29 JMS TARTN
2271 4333 1110 JMS TA9DFC227? 4316 :1_1 JMS PINFG /8tS UP TC TH(2)2273 3141 :112 DCA TAmCNT2774 7105 1113 PC RAL CLL2275 4311 1114 JMS TA9INC2275 4322 1115 J"S TA8IN2277 4133 1116 JmS TAnDEC2102 4.31c. 1117 J'5 RTNEG /16/5 UP 10 TH11)23:1 3141 1.115 OCA . 1099 6T
2302 1341 1119 TOO TA111/L
2303 7104 11'C PAL CLL
2104 3342 :121 DCA TAnV12305 4322 1122 JMS TARIN
2.306 5572 1123 JMP I TABVAL2337 7772 1124 T0RH6, -6
0113 3521 1125 TABL2, 16140+7
2311 0122i 1126 TARINC, C /INCREASES VALUE TO OFITSIT2112 7301 1127 IAC
2313 1142 1123 TAD TARVL
2314 3142 1179 DCA TARYL
2315 5711 1130 js,p r TA9TNC2316 3301 1131 PTNECI 0
2317 174C 1112 TAO 1 TAOPT2723 7241 1113 CIA
2f2t 5716 1174 Jm9 I PTNFG2322 922C 111r., TARIN, 0 /ACTUALL CFPOSITING OF VALUES2323 1143 1136 TAD TAIM2324 1344 ,177 OCA TACIP
2325 1342 1113 Teo TARVL
2725 3744 1119 OCA 1 TA9P
2327 2144 1140 ISZ TAO°
231) 2341 1141 IS? TA9CNT
2331 5325 1142 YIP .-4235? 5722 1143 J4P I TABIN

1144
2733 0010 1145 TABOEC, 0 /DECREASES THRFS AOORE!S2334 7240 1146 CLA CMA2135 1341 1147 Tel TARPT2335 3340 1143 DCA TaBPT
2337 5733 1149 JMP 1 TABOEC /RETUPN2340 0000 115, 71199T, 0
2341 0000 11';1. TAOCNT. 0234? 3231 112 Ter,VL. 02343 3200 1153 TAfl4. TA1HEO2344 2100 1154 TARP, 0

1155
1156 /SENDS DATA VALUES TO 0S3
1157

2345
2346

000E
4077

1159
1159

OUTOS3. 0
J4I I Rcomn rcHiltir,F, 1.0 nEcTrAL2347 0116 110 CO4H /RTnAPY ArP2350 0121 1161 Nu4R1 /1ECTmeL 1092351 4556 1162 JmS NumST /SEhO TO 33102352 0I23 1163 NUm94

2353 1,65 1164 131 P2152354 4454 1165 SENO
2355 5745 1166 JM.P I OUTOS32356 0306 1167 NUNS'''. 0
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2357 1072 1161 TAD m4
236C 3375 1169 DCA 0S3CNT
2361 1756 1170 TAD r NumST
236? 3376 1171 OCA 0S1SND
2263 . 2356 1172 IS7 NumsT
2364 1776 1173 OS3OVR, TAO I 0S3SNO
2365 1767 1174 TAD P260
2366 4454 1175 SEND
2367 724U 1176 CmA CLA
2373 137f 1177 Tan 0537ND
2371 3376 1171 nca 0S35NO
2372 2375 1179 is7 0S3CNT
2773 53E4 1110 J417 0S3OVR
2174 5756 1111 JMP I . NUMST
2375 CCCO 1112 0S3CNT, 0
2376 0000 1113 053590. 0
2377 2400 1114 9CONO. ROCON

1115
1116
1117 /BINARY TO DECIMAL CONVERSION
1118 /TWO PAQM. (1)=RINAPY Num9FP AODPESS
1119 / (2)= DECIMAL NUmnER AnOPESS
1110

240C 1111 '2400
1112

2403 ONO 11.13 ROCON, 0
2401 1607 1,04 TAD I 0000N /APRESSS CF NumnFP
2402 3350 1095 OCA 9nPr1
2403 2200 11)5 IS? R000N /NEXT PAPAmETEp
2454 1603 1197 TAD I 8000N /ADCPESS CF RESULTS
2435 3212 1111 DCA ngPT2 /STCRE
'2405 1600 ling TA1 I BOCON /KEEP INITIAL ADDRESS
2407 3351 120 nca BOPT3
241; 22C2 1231 Is7 901CON /PscPFP SETUPS
2411 4762 1202 J,S I CLEAR /7E50 OUT rCPATCH AREA
241? 0100 1273 ROPT2, '0 /AncRESS FApAm.
2413 7774 1376 80M4. 7774 /suARER OF LrDATION TO ZERO
2414 I750 1205 TV) I BOPT1 /ANY 4096 OITSA
2415 4322 12:6 JmS mAKOFF
2415 5225 1277 pp 80512 /NO
2417 1132 1291 Teo RODCT /YES.FINC AmCUNT TO AC')
242) 71C4 12)9 PAL CLL
2421 77C4 1210 RAL /ADCRESS14
2422 1353 1211 TAD H0409 /ADC 4016 anooFss HEAD
2423 7.357 1212 IAC RTL
2424 4333 1213 JmS RDCAIT /0FFOSIT r.umPERS
2425 2350 1214 80512, I'7 BOP% /CET PEST CF OCTAL NUP9.
247E 1750 1215 TA) I BOPT1 /GET FIRST TRIPLE
2427 7106 12:6 RTL CLL
2430 7306 1717 RTL
2431 4322 1211 JmS mAKDFF /ANY 6I2 PITsA
243' 5242 1210 ,p6, (1064 /NO
2433 1332 1220 TAD 89001 /YES,FTNO AmciAT TO ACS'
2434 7104 .1221 PAL CLL
2435 77':4 1222 PAL
2=.36 1154 ,

/A0F0FSS*4
:"3 TAn H0512 /ADC 51? ACORESS HEAD

2437 3162 1224 DCA ROPT /ST7PE.DEPCSITING
2447 7777 1225 IAC RTL
2441 4333 1226 JMS BOOST /DEPOSIT
244? 175C 1277 8064, TAO I WWII /GET SECOND TRIPLE
2443 7112 1221 RTP CLL
2444 7012 1229 RJR
2445 7)12 1273 Rig
2446 43322 1211 J"S mAKOFP /ANY 64 RiTsA
2447 5262 123' JMP 901 /AND 50 FCuPTH
2453 1332 1233 TAO 9)001
2451 3312 1214 nrA 090CT
2452 13:32 1275 TAD RDoCT
2451 7104 4136 PAL CIL
2454 1132 1237 TAO, 900CT /AMOUNT TC ADD 1 3
2455 1355 1231 TAD 91164
2456 33E2 1279 DCA ooPT
2457 7120 120 STL
246,1 73.L5 1241 IAC PAL
2461 4333 1242 J.S
2462 1750 1243 BOA, Tan I

ROC NT

CLL
YI /GET THIRC TRIPLE

2461 7112 1244
2464 7)10 1245 5)5
2455 4122 1246 JmS mAKOFF /ANY 8TH PTTSA
2466 5275 1247 JMP 801



3300 PAL/OS3 VER 3.1 12/3A/75 23442

2457
2471

1332
7124

1244
1249

TAD
CLL

2471 1356 1200 TAD
2472 33E2 1251 DCA
2673 7I95 125? IAC RAL
2474 4333 1253 J,..S
2475 1750 1254 351. TAD I
2475 0351 1255 Am0
2477 1751 1255 TAD I
2500
2501

3751
1213

1207
1250 CONVER,

OCA I

2502 3351 1250 OCA
2503 1151 1250 TA9
2,04 3212 1261 OCA
2505 3357 125? CONNEX, nCA
2506 1612 12E3 T19 I
2507 7452 1254 sDA
26.11 5313 12E5 JMP
2511 43E3 12E6 JNS
2512 3612 1257 DCA I
2513 2212 1259 CONOUT. 157
2514 1512 1259 TAO I
2,15 1357 1270 TAO
2515 3512 1271 DCA I
2517 2350 1272 IS?
2520 531.5 1273 J4P
2521 5522 1274 JMP 1
2522 1102 1275 MAKOFF. 0
2523 0361 1276 ANO
2s24 745G 1277 SNA
2525 5722 1279 JMP I
2526 3332 '279 OCA
2,27 1)61 1210 TAO
253.) 2122 1211 IS?
2531 5722 1212 JMP I
2532 012'. 1243 900CT, 0
2533 0)00 1244 99CNT, 0

2534 7)41 1215 CIA
2535 3160 1245 DCA
2536 1762 1247 PnNFX, TAO I
2537 1612 1244 TAD I
254) 3512 1249 DCA I
2541 2362 121: IS7
2542 2212 1291 IS7
2543 235C 12,12 I;7
2244 5335 1293 JMP
7545 1351 1214 TAO
2546 3212 1215 ncA
2547 5733 1206 JMP I
255.; 0300 12)7 1OPT1, 0
2551 000C 1219 WIPT3, 0
2552 1515 1229 CLEAR. 720UT
2553 5277 1!:: H0432, 041
2954 5243 1301 H2512, 051
2250 5216 1302 4054, 0641
2256 5260 1113 i-i0. 011
2557 01(2 137 4 OSCPY. 0
226) 0100 135 ODST?, 0
2551 039'7 13)6 MSK7, 7
2,52 0110 1.307 ROOT, 0
2563 OJG,; 13 :0 REON,
2554 1373 1179 fln
2,55 7510 1110 SPA
2555 5371 1311 J40
2557 2357 1312 r57
257) 53E4 1313 jmp
2571 1374 1314 TAO
2572 5763 1315 J,417 I
2573 7766 1315 80012, -12
2574 0612 1307 RDP12, 12

1311
1319 / I/O ROUTINES
1170

2502 1331 2500
260) 0000 1122 LIS, 0
2601 5131 1323 KSF
2622 7410 1324 SKR
2603 5:06 1335 JMP
2604 4624 1375 JMS I
2605 5291 1327 JMP

PAGE 17

990CT
4409
DOPT
CLL
pocDT
50271 /ANY FouPTH TRIPLE*
4sK7
R91113
BDPT3. LESS

MTT1 FIETI!
OP

RDPT2 /mOvFAPLE AENESS
nocoy /7,00 OUT ci7y
ROPT2 /C'ESUSE NUHPER

/TS TT 7EGO.
CONOUT /YES, SFT 66X7 NUm8FP
6FON /ACTUALLY PFSACFS
90PT2 /sTC9F PESULTS
BOOT? /GET NEXT ACORESS
DORT2
DOCRy /ADC CAPPy
00072 /ST701 BEF.LITS
i3' T1 no)FA
COW1EA /NO,CnNTIhUE
BOSON /P4:TUPN

/"ASK OFF UNWANTED BITS
NSK7

/PESULTS.5n
MAKOFF /Y..4rTURN
fulncT /sTCRE FCP COUNTED
MLN
MAKOFF
MAKOFF /RETuPN

/0015 ACTUAL STORING

RnST2 /? Cr nprCSTTS
090T /LCC. OF FFPcSIT
09212 /ADP vALUF OF OEPODIT
B9PT2 /51CRF
SOFT /6140 DPECSIT LOC
PORTZ /NEAT VALUE TO DEPOSIT
90ST2 /Innp.
rinDFx /NO,CONTINuF
80213 /YES. INITIAL A000ESS
BOPT2
BOCNT /RETURN

/RFruc NLmOER TO 9 0,' LESS
.ROM12 7-10

/NEGATIVE YET.,
.43
BOCRy /Do. ADD TO CARRY

/o06TINuE REDUCTION
45'w112 /ACC PACK
REDN /qE1UBN

/FROM pcipi

.4.3 /CHECKS FCP ERROR 44FS4A,,E FP0m
ERRIN /0S3
.-4

1 2 2



100 PAL/OS3 VER 3.1 12/03/75 23142 PAGE 1R

2606 6136 132A Kp9
2607 5501 1329 JmP I LIS

1333
2510 0101 1311 1IS40, 0 /FROM CS3
2F11 5411 1332 KFF40
2612 5211 1333 JmP .-1
2613 6416 1334 KPP40
2514 5616 1335 JmP I LIS41

1336
2615 0001 1357 TyP41, 0 /TO 0S3
2616 321.1 1353 9E4 LIS /SAVE FOR CUTPuT
2617 424C 1339 J'S DELAY
2620 12CC 1340 TAO .LIS /OUTPUT VALUE
2621 6416 1341 ILS41
2622 7321 1342 CLA ELL
2623 5515 1343 JHP I TYP41
2624 3754 1344 ERRIN, EPPOS3

1345
1345 / SCREEN PUTS POINTER AT HONE
1347

2625 0003 1349 ERASE. 0
252E 72CE 1149 CLA
2627 1237 1350 TAO CAN /ERASE SCREEN
2630 4727 1351 J'S I TYPo
2531 4241 1352 JPS DELAY /WATT
2532 1150 1353 l'7p POPF /PUT POINTER AT HOME
2633 4727 1054 simS I TYPP
2r'34 3235 1355 nca LNCNT /ZERO LINE COUNTER
2639 5525 1356 JPP I ERASE
2616 0300 1357 LMCNI, 0
2637 0230 13;9 CAN, 230
2640 7511 1359 OFLAY, 0 /DELAY ROUTINE
2641 1251 133,0 TAO P1
2642 3252 1361 0E4 P2
2543 3377 1552 OCA AoST
2544 2377 1163 IS7 HOST
2645 5244 1364 J'P . -1
2646 2252 1755 137 P2
2647 5244 1355 J'0 t-325J 5540 1367 J'P I uFLAY
2651 7747 1353 P1, 7747
2652 0021 1369 P2. 0

1170
1371 /OUTPUTS mESSAGE CHECKS ENO Cr MESSAGE
1172 /INCREMENTS LINE COUNTER IF 212 RECFIVEU
1373

2653 0306 1374 MESOUT, 0

2554 73C1 13'5 CAA CLL
2555 1553 1376 TA) I MESOUT /ENO CF MESSAGE
2656 7440 1377 s71
2657 5362 1373 14 ,3 /q0
2,-,5,0 2353 1379 157 MESOUT /x.F.P0OPFP RETURN
2661 5653 1313 J ''P I MESOUT /PFTUPN
2652 3277 1391 0E4 MESPT /SAVE woPC 40:PES5
2663 1577 1332 TAO I MESPT
2664 7440 1591 SZA / =NC. OF MTPOS oUTPUT,
265 5271 1314 J'0 .+3 /10
2566 2253 1315 I97 mvsnuT /vF!.NExT SET OE WORDS
2667 5254 1316 jmp HESOUTI/STAvT nvFP
2670 4727 1397 JAS I TvPP /I7UTPUT LETTEm CF WORD'
21.71 1677 13 ',4 TA') I MESPT /I5 1FTTEP A CR
267, 1.:71 1310 TAO '1215 /POTTOM C+ECK
273 765C 13q0 SNA CLA /NO
21.74 432: 1311 JAS OOICK PeFc,ri_7p.x
2675 2,77 13'32 IS/ MESPT /,FT NEXT LETTFQ 400RE!S
2676 5263 1343 JmP .-13 /cri NEXT LETTER
2677 '7510 1314 MESPT, 0

1315
1316 ITS POINTER AT COTTON OF THE SEPEEN
15)7

2700 C1C1 1311 loTCK, 0

2701 1253 151q TA9 MESOUT /SAVE RETURN AOR
2702 3530 1420 nEA OsAV1
2703 1277 141 Tv) MESPT /SAVE wORC ACR
2714 3371 1412 OCA 85AV2
2735 2236 14'3 I57 LNCNT /.TNCPPASE LINE. COUNTER
2706 1236 1424 TAD LNCNT /SET COUNTED
2707 1326 1415 TAO MI6 /16 LINES YFTA
2710. 7640 1406 STA CLA /RESULT=00.
2711 5317 1417 JmP .46
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3300 PAL/053 VER 1.1 12/09/75 23)42 PAGE 19

2712 4456 143i
2713 6154 14,29 ,1;0(IF /PAGE FULL
2714 0000 1410 0
2715 4451 1411 INDUT
2715
2717

4225
1256

1412
1413

JmS
TAO

ERASE /YES, NEW SPRFFN
/001,m OMF LINE

272) 4727 1414 Jm5 I TYPP
2721 1330 1415 TAO 8SAV1 /RFIUPN SAVED ADP
2722 3253 1416 OCA
2723 1331 1417 TAD Mar
2724 3277 1411 orA mESPT
2725 5700 1419 JMP I BOTCK /RETURN
2725 7742 1420 M36, -36
2727 5006 1421 TYPP, PAKTYP
273) 0300 1422 BSAV1, 0
2731 0)00 1423 RSAV2, 0

1424
1425
1426 /PARAMETE° (1) -(MAX. ? OF INPUTS .1)
1427 /PARAmFTER (2) ADDRESS OF DEPOSIT
1421

2712 02C0 1429 NUMIN. 0
2733 1722 1431 TAD I NUMIN /FIRST pp0N.
2734 3373 131 DCA NUMCNT /mAx > INPUTS 1
2735 35,: 1432 [ICA NUqCNT
2736 2332 1433 157 NUMIN
2737 1772 114 TAD I NUMIN /5110N0 PAPM.
2743 3374 145 ncA NUMTT /ADP OF cErosIT
2741 1732 146 TAO I NUMIN
274? 3377 1.37 Iy!A ADST
2743 2332 1431 157 NUmTN /PPcpFp PFTuPN
2744 4201 1439 NUNEXI, J41 LOS /GET INPUT
2745 5146 14'.0 TLS /ECHO
2745 1)71 14*1 TAD M2I5 /IS IT A CPA
2747 7453 1442 SNA
275) 53E5 1443 JM0 NunuT1 /YES. °ETLPN ONE
2751 1)65 1444 T41 P215 /Ann SACK
2752 0375 14.5 eCiD m517 /JUT NUOPEP VALUE
2753 3774 1446 ncA I NUMTT /STCAE
2754 230 1447 1;7 NU9CNT
2755 2374 1444 157 NUMTT /NEXT ADP
2755 2373 1449 Ii7 NUmCNT /OPKF.
2757 5344 1450 J40 NUNEX1 /NO, CONTINUE
2763 4201 14A1 MUMEY2, J"S LIS /10)0
2761 6046 1492 TLS
2762 1371 1453 T40 M215 /TS IT A CR.
2753 7f',52 14-,4 SNA CLA
2764 5371 1455 J40 NuOuT2 /TES, °FTUPN ONE
2765 5IEC 1456 J0P NUmFX2 /NO. CONTINUE
2765 1377 1457 NuoUT1, TAO AOST
2767 4776 145. J'S 1 PUSCWN
2773 2332 1459 ISZ NUMIN
2771 43CC 1462 NUOUT2. JmS 90TCK /POTTOM OF SCREEN.
2772- 5732 1451 JMP I NUMIN /PFTURN
2773 0300 14E2 NumCNT, 0

2774 3000 1463 NUMTT. 0

2775 1317 1454 M317, 17
2775 3340 1455 PUSOWN, ADJUST
2777 0205 14E.6 HOST, C

14E7
3)C0 1451 .3000

3031 0100 14E9 OATIN, 0

3001 5406 14'0 KP940
3002 3240 1471 noA OATVAL /SAVE INPLT VALUE
3203 23E2 1472 IS?. OUTCNT /NFYT 9liFFEP LINE
3(04 521-F. 1473 J.. .42 /NO
3:05 4135 1474 J',S NcWLIV /YES
3036 1244 1475 TAD SIOCNT /LEFT PP FIGMT sir:EA
3207 7540 1476 S7A CLA
371) 5222 1477 Jm,' RT6IN /PI",m1 SICE
3'11 1240 1471 LrTIN, TA') OATVAL /LEFT SIDE
3.7,12 0245 1479 AND DAM /JUST 6 BITS
3,713 7105 1490 PTL CLL
3014 7.:05 1451 RTL
2015 7705 1492 PTL
3,:.15 3543 1493 gra 2 DAT0T1 /PUT IN LEFT LPC '10E
3:17 7340 1494 cmA /SF) FOR FIGHT DEPOSIT
3220 3244 1415 OCA
3021 5600 14-3 JMP / (1177NT /RETURN
3C22 1240 1497 RTGIN, TAO OATVAL /RIGHT SICE
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3300 DAL/OS3 vER 3.1 12/01/75 23'42 PAGE 20
3023 0245 141 Ami naT77 /..WT 9 9ITT;3024 1643 1449 TAD I DaTPT13025 3953 1420 DCA I D1TRT1 /PUT TN RIGHT 1CC SUE3025 2247 1591 I5Z DATRT1 /NExT lean tor3037 .3255 1412 DCA 5100NT /",FT FOR LEFT 0EocS113030 2314 1413 157 DATPNT /tNCPCASE ICC POINTER3031 2241 1414 IS? DATCNT /FND OF PAGE.3032 5237 1415 J'P .5 /NO3.033 1320 1416 TAD M7000 /YE53014 3241 1417 DCA DATCNT /RESET COUNTER3035 124? 14,31 TAO P50003035 3243 1499 Dca OATPT1 /RESET POINTER3537 5600 1500 JMP I ,OATIN /RETURN304) 0100 1511 DATVAU,

,13741 0311 1532 DATCNT 0
3042 4600 1513 P4000, 43003043 0301 15)5 DATpri, c
7044 0000 1515 SIOCNT, 3
3045 '0177 1005 DAT77. 77

1577
3045 0.000 15'2, DATOUT. 01057 1315 19'29 TAO OATPNT /ANY OUTPUT VALUU;A305m 76,4[ 151 010 CLA
7051 5253 1511 JMO .+2 /yFF,CONTINUF3052 50N7 1512 .J.,P .-3 fac,( AGAIN3053 1317 1513 Tb) STIECT /LEFT OD FIGHT SIDE^3054 7645 1514 WA CLA3055 5771 1519 J.', RTG0uT /RIGHT CIcE3[55 1713 1515 LFTOUT, TAD I OATPT2 /;ET LEFT OoAR.1'57 712 1507 PTD
3060 7212 1,,I8 RTR
3051 7312 1519 RTP
3092 0 ;45 1510 053 05077 /JUT 5 PITS3053 4511 1521 ,PIS /00TDUT GPAY SCALE3064 2315 1522 1137 OnY)T /11+F CONF.3'765 5717 . ,. JMP .2 /Nn3055 5540, 15?.4 JMP I DATOUT /YES3067 7,40 1005 C"A CLA3171 3317 1525 00A SIDECT /0TT FOP FIGHT SIDE3571 1713 1527 RTGOUT. TAD I 041012 /GET *Tc(-,1 CHAP.3072 0255 1.529 AN") DAT77 /JUST 6 PITS3073 4321 15'9 J'S GDAY /0u1PUT GLAY SCALE7074 2303 1530 I57 OATPT2 /NE'.T AQP.3075
3076

724 1571
1114 1512 7Lil C." DATPNT

/GFT NEXT OUTPUT LOC
3577 3314 1533 DCA DATPNT3130 3317 1514 DCA sTnEcT /;17 FOR LEFT SIDE31:1 2315 1535

1Tn70

pcF.N0 /END OF PAU.:.Ty2 53:7 1,..-5 J40
.-0-,, /NO3103 13eC 15T7 M7000 /YEc3104 3315 1531 CCA PGFNO /RESET COUNTER3105 1242 15'1 TAO P4000315 3313 142 DCA OATPT2 /RESET POINTER3107 2315 1541 177 DATCT /LPF DON.F3110 5312 1552 J4P .42 /NC3111 5546 1513 JMP I OATOUT /YES,PFTURN3112 5057 1544 JMP DATOUT+1/CONTINUE3113 01.00 1545 051052, 0

3115 3300 1556 DATPNT, 0
3115 0303 1547 OATCT, 5
3115 000C 1548 PSEN'), 0
3117 0100 1549 510E51, 0
3121 7)0C 1950 47000. -1000

i551
1,;,-,2

3121 1700 1553 GRAY. C /nuiPuTs CRAY SCALE3122 1132 1554 TA') /An7 TADLw VALUE A00.3123 3334 1555 ACA GRYVAL /40c TNTFN VALUE3124 1734 1559 TAO I GRYVAL /GET TNTEN VALUE3125 3370 1557 ncA /cEFosiT IN PAP4. OF3125 4733 1F-3 JMS I INTROU /Ii0EN POLTINF3127 3005 1559 0
3133 0)00 155G PASO, 0 /INTRN VALUE3131 5721 1551 JMP I OAT /RETURN3132 3?CC 1552 THVAL, TARHFO
3133 5400 1553 INTROU, TNTEN
3134 0361 1564 GRYVAL, 0

3135 0)00 IVO, NEWLIN, 0
3136 2046 1567 1S7 NU08UP /ANY MORE LINESA
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3306 PAL/OS3 VER 3.1 12/19/75 23142 PAGE 21

3137 5341 1569 JMP .42 /YES
3140 5157 1559 J,13 NoNouF /NO
3141 1314 1570 TAn DATPNT /OVER ELM. INPUTS9
3142 1111 1571 TAn PPL
3143 1320 1572 TAI M7000 /SET FLAG 1 OR 2
3144 7710 1573 SPA CLA
3145 7311 1574 IAC
3145 3144 1575 OCA BuFFL1 /SE1 BUFFER FLAG 1
3147 1344 1576 TAD BUFFL1 /IS FLAG 1 SET^
3159 755C 1577 sN1 CLA /YES
3151 7140 1571 CIA
3152 3345 1579 nrA num.!! /SET nUFFFP FLAG 2
3153 1111 1510 SEIPPR, TAD PPL
3154 7341 1511 CIA
3155 3362 1512 nCA OUTCNT /RESET DUFFER LINE COUNTER
3156 5735 1533 JMP I NEWLIN /PE33JPN
3157 7.40 1514 NONBUF, CmA
316) 3347 1555 DCA NUBFL /SET NO BUFFER FLAG
3161 5353 1556 jmR SETPPR /RETURN
3162 0000 1517 OUTCNT, a

1555
1549
153 /TAOLE VALUES AND IDES 5,7,9,11,12
1511 /ANO BUFFER ERROR ROUTINE
1592
1513 3263

3203 310 1514 TARHED, 0 /ZERO FF04 320C TO 3277
15'15
1516 X3103

3303 11C 15,47 IONS,
3701 300 1599
3103 OTC 1599
3703 300 16)C
3304 311 1611 ION7,
3135 01
33135 JCC 1633
3107 000 1504
3311 106 1665 IONS,
3311 000 1506
3312 300 150 7
3313 3CC 1615
3314 3C3 1639 IONIA,
3315 1CC 1610
3115 3CC 1611
3317 0310 1512
3370 0001 1613 IDN12,
3371 11i.0 1514
3322 2300 1615
3323 0300 1615

1617
1519 /CHECKS FOR SUFFER INPUT OK
3619 /IF RECEIVES A 4 OK: 5 BAD
167:

3124 1)00 11.31. RUFFIN, 0

3325 4454 1622 SENO
3326 4453 1673 P5CFIVE /GET NUMBER
3727 1:72 1634 TAn m4 /OK.
3331 7540 1c35 SZA CLA
3331 5333 1676 JMP .42
3332 5774 1677 JMP I gmFFIN /YES,RETUFN
3333 6:46 1s79 TLS
3734 44.56 163; MESSAGE
333; 6117 1630 MESSO /PUFFER EFPOP
3135 0,i00 151 0
3337 5177 1652 JMP NEW /START OVER

1633
/USE FOR nOCON ROUTINE

11535
334) 000C 1616 ADJUST,
3341 3372 1617 nca AnsAvl /1001/C AC0
3342 1529 T40 N1 n; NT /3: CF INPUTS
3343 1172 1519 TAD M4 /LESS 4
3:144 7450 1540 SNA /ANY TOO PUSH POWN
3345 5740 1641 J"! I ADJUST /NO
3545 3576 1642 nrA PNW7NT /YFF.GAVE
3147 1372 1543 TAO ADSAV1 /1000/S ArP
3350 7301. 1644 TIC
3351 3373 1645 DCA AUSAV2 /101/S AcP
3352 1373 1646 TAn AOSAV2
3353 731 1647 I4C
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3300 PAL/0S3 VFR 3.1 12/01/75 23142 PAGE 22

3154 3374 1641 orA AOSAV3 /10tS AOR
3355 1374 1649 TAD AOSAV3
3756 7101 1653 IAC
3357 3375 1591 DCA AOSAV4 /UNITS AOP
3'6) 1774 1752 PUSOVR, TAO I AOSAV3 /SET 1?tS AOR
3351 5775 1553 OSA I AnsAv4 /PUT IN UNITS
336? 1773 1654 TAO I AOSAV3 /SET 130i5 A09
3353 3774 1655 ncA I ADS33/3 /PUT IN 1175 ADP
3764 1772 1556 TAD I ADSAVI /GET 1210,S AO'
3'55 3773 1657 DOA I AOSAV? /PUT IN 122CtS AOR
3766 3772 1558 DCA I AnSAV1 /3 TN 1:015
3367 2376 1599 ISZ RNOCNT /OONEA
3373 5362 1553 JUD PUSOVR /NO.CONTME
3371 5740 16E1 JMP I ADJUST /YES, PETIRN
3372 0302 1652 ADSAVI, 0
3373 1102 1593 5051v2, u
3374 6:12: 16E4 AOSAV3, 0
3375 0)00 1655 AOSAV4, 0

3376 3366 16E6 RNOCNT, 0

16E7
1555 /CHECKS THE THRESHOLD INPUTS
1649

3470 157) "3460
3400 0110 1671 THOIN, 0
34:1 1252 1672 TAO THM7 /MAY NUMPEP OF INPUTS
340? 3'53 1573 DCA THCNT
"403 1312 1E74 Tan THHO /THIES HEAD AnnPESS
3404 3011 11375 nrA THPT
34)5 2511 1E76 TS7 THPT
3425 4451 1577 THIN1, INPUT /GET FIRS! INPUT
3417 6:46 1671 TLS /ECE0
3419 4220 1579 JmS THNUP /CHECK 601 MJmnEP
3411 525E 1610 J'P THPET1 /NOT A NUmPER
3412 3254 1611 nrA THST1 /,,Tr0F vuPeFP
3413 4.51 1E1? THIN?, INPUT /CI! NEXT INPUT
3414 63413 1E11 TLS /ECHO
3415 4122 1E14 JmS THNUR /CNEr'l< FOR NUMPEP
3415 5277 1515 J'P THILEL /9ELImINTER INPUT
3417 5265 1516 Jm0 THOCTL /CONVEPT Tr OCTAL
342: 1SC.: 1E17 II-MO, 0

7421 7325 1611 DCA THSTO /STCRF INPUT
3422 1525 1619 TAD THSTO
1423 1)71 15A: TAO M215 /TS IT A CRA
3424 7452 1621 sNA
3475 5246 1592 J'P THOUTI /YEF,FXIT
3426 1353 1513 TAD THM43 /NO
3427 7515 1E04 SPA /IS INPUT A NUPPEPA
343) 5620 1615 J'P I THNUR /NO RFTURA
3431 1251 1616 TAM TH111 /IS INPUT A NUMBEPA
343' 774E 3617 S'IA SZA CLA
7431 5520 1591 Jm0 I THNUR /NO PETUPN
3434 1325 1519 TAD THSTO
3435 2'324 17:0 AND MSK17
3435 327:: I7'1 IS? THNUP /NUMPER RETURN
3437 5526 17)2 JHP I THNUR
344: 4455 17"3 THOUT1, SCREEN
3441 1?54 1734 TAD THST1
3442 3711 1715 ncA I THPT
3443 7)61 1735 I3C
3444 1253 1757 TAD THCNT /CHECK FOR 7 INPUTS
3445 740 1721 573
3446 55:) 1772 J40 I THOIN /EPECP RE1UPN
7447 5522 171: JHP mPT2
3450 7775 1711 IHm43, -43
3451 77E7 1712 THH11, -11
3457 7771 1713 THM7, -7
3453 0000 1714 THCNT. 0

3454 0362 1715 THST1, 0
3455 0006 1716 THST?, 0

34E5 4451 1717 THPETI, INPUT /JUST ECHO
3457 6:45 1711 TLS
3461 1371 1719 TAO m215
3451 754u 1720 STA CLA
3467 5256 1771 Jmo .-4
1453 4455 1722 SCREEN /CHECK FOR FULL SCREEN
3454 5610 17?3 jmta I THOIN /FPF00 RETURN
3465 3255 1724 THOCTL, DCA THST2 /ST2RF
3456 1254 17)5 107) THST1 /GET FIRST NumpFq
3467 7341 1726 CIA /NEGATE
3470 3254 1727 DCA THST1
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3300 PAL/DS3 VER 3.1 12/08/75 23342 PAGE 23

3471 1326 1721 TAO RADIX /ADC 12 FIRST 2 TIMES
3472 2254 1733 157 THST1
3473 5271 1710 JHR .-2
3474 1255 1711 TAO THsT2 /ADC sFcenc NUMBER
3475 51.4 1732 DrA TwST1 /STCRE RESULTS
3476 5213 1733 JHP THIN2
3477 7210 1734 THOEL. CLA
3503 1254 1735 TAD THST1
3501 3711 1736 orp I THPT /STCRE
3502 2253 1737 IS7 THCNT /7 TIMESA
3503 70CC 1711 NOP
3504 1253 1739 TAO THCNT /.0.
3505 745E 174: SNA
305 9256 1741 JMP THP5T1 /NO, ECHO
3517 2311 1742 ISZ THPT /NET ADDRESS
3510 5206 1743 JMP THIN1 /CONTINUE
3511 0100 1744 THPT, 9
3512 3512 1745 THHD, THHO
3513 0011 1746 C
3514 3300 1747 0
3515 00'.:C 1748 0
3515 0006 17'.9 0

3517 03CC 1759 0

3520 "O'.CC 1751 5

3521 30CC 17; 0

3522 2210 1753 THpT2, ISZ THOIN
3523 5611 1754 JMP I THDIN /PRCPER RETURN
3524 0117 1755 mSK17. 17
3525 00CC 1756 THST0, 0
3525 0:12 1757 !R1151X, 12

1759
3527 0110 1799 PRINTI, 0 /SACK AND LF
3530 1167 1750 TAO P260 /AOC 2 VALUE
3531 4452 1751 OUTPUT
3532 1065 1752 TAD P212 /LF
3533 4452 1753 OUTPUT
3534 1337 1754 TAO BS /BACK SPACE
3535 4452 1755 OUTPUT
3537, 5727 1755 Jmn r PRINT'
3537 0210 1757 9S, 210

17;9
1769 ITS THE INPuT.CORRECTA
1770

3543 0000 1771 RIGHT, 0
3541 4456 1772 MESSAGE
354? 5535 1773 5535 /CORRECT
3543 51.06 1774 5606 /A
3544 0)11 1775 0

3545 4753 1776 jms I RETORT
3545 5352 1777 J' .4.4 /ERROR 06-1URN
3547 5351 1771 J.P .+2 /NO 9FTUPh
3550 234C 1779 I57 RIGHT /YES PETUFN
3551 2345 1750 IS7 RIGHT
355? 5740 1711 JMP I RIGHT /RETURN...
3553 2000 1752 RETORT, P5PLY
3554 :coO 1713 CKFL, C
3555 4453 1714 RErEIVE /GET LINE FEED
3556 4454 1755 S5NO
3557 4453 1796 RECEIVE /CHECK IF OS3 FILE
3561 1)72 1717 TAD M4
3561 7642 1711 S7A CLA
3562 5754 1719 ,'4P I 'CKFL /NOT A 053 FILE RFTUPN
3563 2354 1790 I',2 CKFL /IS A 0S3 FILE RETURN
3564 5302 1711 JMP .-2

1792
1713 /CHECK FOR FFIN(60) OUTPUT
1794

3565 0310 1715 FEIN, C
3566 4453 1706. RECEIVE
3557 0377 1717 4NO MK377 /MASK OFF UNWANTED err;
7570 1376 1791 TAO m276 /TS IT A ..
3571 7642 1799 SZA CIA
3572 5366 1110 J.P ...4 /NO.KEEP 1CCKING
3573 4453 1101 PECEIVE /YES, TAKE IN SPACE
3574 72CC 1122 CLA
3575 5765 1903 J!P I FEIN /RETURN
3576 7512 11:4 M276, -276
3577 3377 192,5 mK377. 377

1806
18:7 /DECIMAL TO BINARY CONVERSION
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3300 PAL/0S3 VER 3.1 12/04/75 23242 PAGE 24

1828 /PARAM. (11. DECIMAL NUMBER AcoQEss
1539 /PARAM. (21. BINARY NUMBER AODPESS
1810

3601 1911 3601
3600 0000 1512 DIOR. 0
3601 1600 1413 TAD I 0104 /DECIMAL ADDRESS
3602 3262 1814 DCA '0TIPT1
3603 2700 1115 IS? 0704
1604 1603 1816 TAO I 0103 /BINARY 40CPESS
3605 3217 1917 DCA 04;772
3606 4667 1915 J"S I CLP1 /CLEA0 ROTARY LOC.
3607 0300 1919 091772, 0
3613 7776 1475 7776 /t CF LOC. TO CLEAR
3E11 1270 1431 TAO 00610 /TABLE HEADS
3612 3J13 1922 DCA 10
3613. 1662 1923 TAO I CHIPTI /GET NUMBER VALUE
3E14 1410 1124 TAO I 10 /ADC 400FESS
3615 3260 1975 OCA 0PP74
3616 2717 1126 IS? 041712 /GET LON ACOPESS
3E17 16E3 1927 TAD I 04074 /CET PIN4EY VALUE
3620 3507 1978 DCA I 011'72 /STCRF AT LOW
3621 3264 1979 DCA TILNK /7E.0 CARRY
362? 1662 1930 TAO r ORPT1 /IS 1000 /S <4*
3673 1772 1911 TAD M4
3624 755E 1932 SPA SNA /yES
3025 5233 1933 JMP .66 /NO
3626 7264 1934 1'07 D9LNK /ADC TO LINK CARRY
3E27 1372 1935 TAO H4 /TS 101075 ,<FIA
3631 7350 1936 SP4 SNA /YF4
3631 5233 1137 J'" .12 /10
3632 2264 19(4 IS? ORLNK /ADC TO CAPP'',
3633 7301 1439 CLA CLL
3634 17E6 184 TA) nom3 I. IT475 THQOUCH
0(75 1265 1941 DCA OPCNT /COLNIF0
3638 2262 1142 OBAGA, IC7 01011 /IPA"! DFCrmAL UNIT
3637 1662 1143 Tag I 046'71 /GET NUmR60 VALUE
3640 141C 1944 TAD I 10 /ACC AOTTRESS
3641 3263 1145 orA cy(pT4
3642 1563 1145 TAD I 4PHT4 /GET VALUE
3643 1607 1447 TAD r DIPPT2 /ADC LOW VALUE
3644 1637 1948 054 I 04012
3645 7432 1949 S7L /OVERFLOW,.
3645 7764 1953 1ST. 09LNK /YES ADO 70 CAPPY
3E47 7100 1451 CIL
3650 2265 1452 IS? OPCNT /DONE.
3651 5776 1953 J"P 04407 /NO.CONTINUE
3652 7240 1954 CLA CMA /YES
3E53 1707 1955 TAD °BPI? /GET HIGH ADDRESS
3654 3207 1466 OCA 001-12
3655 1264 1157 TAD DOLNK /GET CARRY
3655 1607 149 TAO I TIPOT2
3657 3607 1959 00A I ORPT2 YSTCPF RESULTS
366) 2201 1960 IS7 0707 /PRCPE9 RETURN
3661 5503 1951 JHP I 0104 /RETURN
3662 000 196? +2421'1, 0

3663 0)10 116,3 710074. 0
3E54 OCOC 1154 99LNK, 0

3665 0)00 1455 OPCNT. 0

3666 7775 1966 0443. -3
3657 1505 1167 oir1, 7ECUT
367J 3670 1858 Or'H0. 0160
3671 5345 1869 041CL0, THS /THS
3671 5333 1470 OPIC0, HUNO /HUNG
3E73 5321 1171 nolo, TEN /TEN
3674 5307 1972 0011 UNITS /UNITS

1973
1474
1175 /DOUBLE PEPCISION ADD allo SV1.
1476 / PARAM. (1) ADOPFSS Or NUMB 1
18,7 /PARAM. (2) ADDRESS OF NUMP. 2
1478

3675 0100 1879 000400, 0
3676 7300 1840 CLA CLL
3677 1675 1911 TAD I 000700 /PARAM. 1
3733 3322 1912 DCA 04401
3701 2275 1913 157 004400
37 -02 1675 1194 TAO I 00040') / PARAM. 2
3703 3323 1995 DCA OBAP2
3704 2275 1116 IS7 OU4400 /1767CPER RETURN
3705 1722 1897 TAD I 04API /NUMB. 1 HIGH

129
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3706 1723 1999 111 I ORAP2 /Nu.O. 2 1-ICH
3707 3116 1049 nrA COMH /STcRE HTCH PFSuL Ts
1711 710C 19P0 CLL
3711 2322 1911 IS7 07APi /LOw ADDRESSES
371? 2323 1592 IcZ
3713
3714

1722
1723

1913
1914

TAD I VINi /Num 9. 1 LOW
TAD I ,091102 /NUN ?. 2 Low

3715 3117 1915 DCA ComL /STcPE PFEULTS
3716 7164 1996 PAL /GET CARRY IF ANY
3717 1116 1597 TAO COMH
3720 3116 1995 OcA /SICPE RESULTS
3721 5675 1899 J,'F) I 'ISMDD / RETURN
3722 0000 1110 DeAP1. 0

3723 0100 1131 000P?. 0
1932
1103 /00UOLE PERCISION SUR.
1914

3724 0)00 1915 DURSUB. 0
3725 7300 19:5 CLA CLL
3726 1724 1937 TAO I Ou9Su9 /PAPA'. 1

3727 3262 1939 9CA 0,_P.1
3730 2324 1939 IS?
3771 1724 1910 TA1 I g'dr-S,3 /PAP/1m. 2

3732 3217 1911 ora DOPT2
3733 2324 1912 IS7 OU9S1J9 /0Pc,PFP RPTUPN
3734 1562 1913 TAO I 09011 /NU"9. 1 FIGH
3735 7040 1114 Cma ,

3736 1517 1915 Tao I 090T2 =Ar4U4P. 2 HIGH
3737 3116 1914 DCA /STCRE RESULTS
3743 7100 1917 CLL =3741 2252 1919 IS7 00001 /GFT LOW arePEssEs
3742 2207 1919 IS7 DOPT2
3743 1662 1179 TAD I /W' LOW
3744 7041 1111 CIA /NEGATE
1745 1507 1902 TA9 I 09012
3746 3117 1923 OCa COmL /STC0F RESULTS
3747 7304 197 PAL /POO CARRY
3751 1116 1925 Tao comm
3751 3116 1325 ocA Com4 /STCRE RESULTS
3752 7100 1977 CLL
3753 5724 1978 JmE, I ()UMW'S /PETuPN

1979
1930 /CHECKS FOR UNWANTED VALUES SENT FROM OS3
1911

3754 0000 11,2 ERPOS3, 0
3755 6461 1933 KS540

ir4F101EK;;3755 5754 1934 J411 I E666S3
3757 641:6 1935 FRRNEX, KR340 /GEi VALUE
3763 3362 1136 OCA FRRLOC /CLEAR PUFFER
3761 5754 1.317 J"P I EPROS3 /RETURN
3762 0310 1939 000LOC 0

1939
1940 /STORAGE FOR FRTS DATA INPUT
1941 /MAX. OF FOUR PAGES
1942

4000 1141 44000
1144

5000 1945 *5001
5100 0010 1945 PAKTyp, q /RENE'. Ano0ESS
5001 6,041 1947 i"REL /IS PRIAT FLAG SET
5102 5201 1945 J4P .-1
CC03
5104

6)45
73CC

1149
115". F

/OUTPUT FR/NT BUFFFR
FC'N CLL' /CLEAR :?EGISTERS

5005 5611 1151 JMP I PAKTYP /RETURN
5641 1952 0001=5041

5006
6246
3000

11,51
1354

PpRF.6046
9';fiTsUr4s ROUTINEPAKSAV. 1 iffvf

5307 3221 1955 DCA PAKACC /DEPOSIr ACC
5.211 7)14 1955 PAL
5011 3222 19,7 OCA PAKLNK /DrPosT, LINK
5712 536 6 19S9 JNE, I PAKSAV /PETuRt,
5113 1110 1959 PAKRST. 0 /0FsToP:: REGISTERS ROUTINE
5114 7301 1153 CLA CLL /CLEAR GISTERS
S:15 1222 1961 TAO PAKLNK /PCT IN LINK
5216 7010 1952 PAP
5017 1?21 1963 TAD PAKACC /PUT IN All ,
5121 5613 1164 JMP I PAKRST /RETURN
5021 0001 1965 PAKACC, 0
5022 0000 1966 PAKLNK, 0

5023 0000 1967 PAKMOV, 0
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5724 1523 1951 TAO I PAKMOV /,-77 x VOL)!
5025 263 1959 ora PAKSVX /SAVE VALUE .

5726 2?23 1972 ISZ PAKMOV /GFT Y VALUE
5027 1623 1971 TAn I PAKMOV
5035 7212 1372 RTP /ROTAT1 TO crT HIGH Y VALUE
5231 7312 1973 PIP
5032 7310 1974 RAP
5033 0252 1175 AND PaKmSK /REMOVE TATA TOO LAPSE
5734
5135

1257
4200

1976
1977 PAKT1.

TAO PAKORD
J"S PAKTYP

/Arn wro- V r'ALUF
iouTPu- f T -0-1 Y coop!,

5036 1523 1971 Tan I PAKMOV /GFT Y VALUE
5037 0262 1979 ANn PAKmSK /MASK (OFF VALUE NOT NEEDED
5043 1251 1910 TAO PAKORY /AEA) LOW Y VALUE
5741 4200 1911 PAKT2, J4C PAKTYP /OUTDO' LOW A 000130
5742 1263 1912 Ten PAKSVX /GFT X VALUE
5743 7312 1113 RTQ /136TAT1 TO GPT HIGH X VALUE
5044 7312 1114 RTR
5245 7110 1115 PAR
5146 0212 1996 AND PAK4SK /mac< (rr DATA TOO LARGE
5747 1257 1117 TAO PAKOR9 /GET 14),,t- X VALUE
525) 4272 1994 PAKT3. JMS PAKTYP /OUTPUT 'TGH X COOP()
5'51 1753 1919 Tan PAK54x /7, QT X VALUE
5752 3212 1390 0"in PAKmsK /"ASK (E' VALUF NOT NE0010
5253 1250 1991 Tan PAK0RX /AF,0 LOW X VALUE
5254 4207 1192 PAKT4, 3"S PAKTYP /OUIPU1 LOW X COORO
5755 2223 1133 /s/ PAKMOV -/00131.171 PE TURN ADOPESS
5755 5523 1994 JmPI PAKMOV /RETURN
557 1340 1915 PAKO°9 40
505.2 0100 1936 PAKOPX, 101
5261 0141 1917 PAKORY, 140
5752 0037 1514 PAKmSK, 37
5153 7107 1919 PAKSVX,
526', 0323 20) PAKVEC,
5165 1564 2911 TAO I PAKVEC /SET X VilLUF
5256 3275 2C12 DCA PAKX1 /PUT IN POS
5117 2254 23;3 IS? PAKVEC
5171 1554 2'3:4 Tao I PAKVFC /GET Y VALUE
51,71 3275 2125 90A PAKT1 /PUT IN "1 PITS
5772 1315 2)76 TAD PAKGS /PUT IN VECTOR MODE
5073 4200 2037 PAKT5, PIS PAKTYP
52,74 4223 7714 JmC PAKMOV /OUTPUT II/ST TWO VALUES
5775 3200 23'9 PAK01. 0

5076 6.322 2310 PAKY1.
5,77 2264 2211 oz PAKVEC
5101 16E4 2312 TAO I PAKVEC /GFT SF7CM1 Y VALUE
5101 3101 2013 DCA PaKx2 /PUT IN )2 DOS
5102 2254 2;14 Ts7 PAKVEC
5103 1554 2:15 TA9 I PAKVEC /GET Y2 VALUE
5104 3117 2315 nra pAK32 /PUT IN' 12 POS
5175 4:23 23:7 ImS PAKMOV / OUTPUT SECOND TWO VALUES
5116 3i3O 2011 paKx2.
5107
511:

010,2
1314

2,119 20)0.2.
TAD 201us /PUT IN ALPHA 'COE

5111 42,2 20'1 pAKT6. PAKTYP
5112 2714 2022 IS? PAKVEC /GFT CVRECT RETURN ADDRESS
113 556 2023 Jmn I PAKVEC /PFTUPN

5114 0'37 2)74 PAKUS. 237
5115 0715 2,25 PAKUS, 235
5115 030, 2:26 PAKINK.
5117 4205 2027 J0S PAKSAV /SAVE PICISTERS
5127 1331 2'21 TAD PAKE26 /PUT IN INCPF. MODE
5121 4220 2529 J-s PAYIYP
5122 1711 2230 TAO I PAKINK /GFT CI"

1332 2151 TAD PA4c
512. 4202 2312 PAKTYP /PUT PC-4TFP IN CORRECT POS
5125 2315 2)33 IS2 PAKINK /GFT PC9PF-J RETURN AD9PFSS
5125 1:314 2034 Tan PAKUS /PUT IN ALPHA MODE
51.27 427,2 2035 J4S PAKTYP
5133 3715 2375 JmP I PAKINK /RETURN
5131 0236 2:37 PAKUS. 235
5132 3240 2)39 pAK42, 60
5133 0]7L 2239 PAKPPM,
5134 4'15 2342 JMS PaKSAV /SAVE PrSISTFRS
5135 1733 2041 TAD I PAKPPM /GFT X vaLuF
5135 3345 2042 OC4 28KPAI /PUT IN X POS.

5137 2333 25.3 Is/ PAKPPM
5143 1733 2344 TAO I PAKPPM /GFT Y \ALUE
5141 3345 2345 DCA PAKPY1 /PUT IN Y POS
5142 1354 2346 TAO PIKES /PUT IN 737 PLOT WOOF
5143 4200 2047 JmS PAKTYP
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5144 4223 2045 JMS PAKMOV /OUTPUT ron.p5145 0000 2049 PAKPY1, 0
5146 0000 2150 PAKPX1, 0
5147
5150

2333
1314

21151
2352

IS7
TAO

PAKPPM
PAKUS

/CFI rcpoycT RETURN
/PUT ON ALPHA moos.

enopEss
5151 4200 2653 JMS PAKTYP
5152 4213 2064 JMS PAKRST /RESTORE REGISTERS5153 5733 2055 JmP I PAKPPM /RETURN5154 0234 2056 RAKES, 234

2057
2.098 /DECIMAL ANO BINARY TARLES
2059

5200 2060 '5200
2051 /BINARY TABLE
2052

5201 0)10 2043 081, 10 /TWO TABLE ENTRIES
5201 0251 2',54 0
5200 0006 2055 052. 6
5203 0001 2066 1
5204 3204 2357 093, 4
5705 0)02 2069 2
5206 0002 2069 094, 2
5207 0003 237C 3
5212 3301 2271 095, 0
4211 00124 2072 4
5212 0210 2:73 095, 10
5713 0)14 2)74 4
5214 0216 2075 097, 6
5215 1)25 2076 5
5.715 0314 2077 0541, 4 /THREE IMF ENTRIES5217 0216 2079 6
5222 0:CC 2279 0
5221 0010 2090 0642. 13
522? 0002 2191 2
5223 3201 2:12 1.

5224 0)02 2093 0643. 2
5225 0311 2194 11
5,726 3:C1 2595 1
5227 5106 3396 0644. 6
5233 0305 2197 5
5231 0:12 2:18 2
5232 0050 2:9q 0645, 0

5233 0)02 2)12 2
5734 0213 2)11 3
5235 3054 2012 0546, 4
5236 0110 209.1 10
5?37 0)13 2)14 3
5240 0310 2045 0647. IC
5241 0114 2416 4
5242 3):, 4 2 ; 17 4
5243 0.:22 2:99 051. 2 /FOUR TABLE ENTRIES
5244 0201 2019 1
5245 0.105 211C 5
5244 000", 2121 0
5247 0124 2112 052, 4
5257 0202 21:3 2
5251 0000 21)4 0
5252 0)01 2105
5253 0356 2136 053, 6
5:54 3003 2117 3
5255 0)05 21)9 5
525 0'.11 21,,9 1
5257 0210 2110 054, 12
5161 0004 2111 4
5261 0)01 2112 0
5262 0012 2113 2
5763 0)03 2114 055, 0
5264 0)06 2115 6
5265 3:05 2116 5
5264 3102 2117 2
5257 9312 2119 055. 2
5270 0007 2119 7
5271 0000 2120 0
5777 0703 2121 3
5273 0)04 2122 057, 4
5274 0310 2123 10
5275 0005 2124 5
5276 01:3 2125 3
5277 0306 2126 041, 6 /FOUR TABLE ENTRIES
5300 0311 2127 11
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5301 0017. 2125 0
5302 0304 21?9 4
5303 0302 2132 042, 2
5304 0011 2131 11
5305 0001 2132 1
5306 0010 2113 10

2134
2115 /DECIMAL TALE
2136

5707 00CC 2137 UNITS. 0
5310 0701 2131 1
5311 0)02 0119 2
5312 0303 2140 3
5313 0304 2141 4
5314 0)15 2112 5
5315 0006 2143 6
5716 3:37 2144 7
5117 0310 2145 13
5323 0511 2141 11
5721 C000 2147 TEN, 0
5'22 0312 2148 12
5323 0)24 2149 24
5124 0131 2150 36
5325 9350 2111 50
5326 0012 2152 1?
5327 0374 2151 74
5733 0101 2154 106 ,

5331 0120 2155 121
5332 3132 21-)6 132
573! 0331 2157 HUNG. 0
5336 0144 2198 144
5315 0310 2159 310
5336 1454 2160 454
5337 0623 2151 620
534) 07E4 2162 764
5741 1130 2153 1130
5142 1274 2164 1274
5741 1446 2115 144C
5344 1104 21E6 -1614
5'45 031C 2167 OHS. 0
5745 171, 2.51 1750
5347 3700 2159 3720
5351 567C 2170 5777
5151 7540 2171 7640
5'52 1510 2172 1510
.5313 3511 2173 3562
5354 5530 2174 5530
5355 7500 2175 7500
5356 1491 2176 1450

2177
5411 0171 5400

5403 1210 2179 INTEN.
5431 1510 2110 TAO I ONION
5402 7553 2111 SNA CLA /F('P.0 1 CP 9
5403 5215 21'2 J.P INTP0 /FC94
5404 2205 2113 IS/ INTP4 /GfT NrXT ONION LOC
5405 1610 2114 TAp I ONION /TNTTIL X LOG
5406 3347 2115 054 INTX1
5437 2700 2115 IS/ INTEN /,FT Nr.XT TrTON LOC
5410 150C 0117 TAO I PITON /GET X L1C
5411 1350 2111 oce INTY1 /v1 VALUE FOP VEC ROUTINE
5412 1350 nil Tto /NT,vi ,,,-.FT Y:. VALUE
5413 1336 2111 TAO INTH22 /SUP. IIGHTECN
5414 3752 2101 rGA INT72 /72 VALUE EOP VEC POUTINF
5415 1347 2112 INTPO, TAO TNTY1 /r-FT X Groom
5416 1331 2191 TAO INTP20 /ACO S',"XTFON
5417 3343 2194 051 INTSAV /NEXT ..( LOG GOING NW
5420 220G 2115 1E1 INTEN /NEXT rNIFN LOC
5421 7100 2196 FLA CLL
5422 1101 2197 TAO I INTEN /GET NU.PER OF LINES
5423 7450 2111 SNA
5424 5253 0199 JHP INTMO /NC LII,E5
5425 7111 2200 PAP
5426 7.50 2221 SNA
5427 5260 2712 J.,5, INTMI /060 L.:NE
5410 7310 2223 PAP
5431 7490 2204 SNA
5432 5265 2215 jmP INTM2 /T1,0 LINES
5433 7310 2206 pAp
5434 7450 2237 SNA
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5435
5435

5114
7016

2231
223q

jun
PAD

INTM4 /FOUR
5437 7450 2210 SNA
5445 5311 2211 Jon iNTM8 /ETGHT LINES
5441 7:1.5 2212 PAP
544? 7550 2213 SNA CLA
5443 552? 2224 J' INTH15 /ST0TF-N LINES
5444 1.522 2215 TAD I INTEN /GET NlmFE? OF LINES5445 1346 2216 TAD TNTN3 /MINUS THREE
5445 7455 2217 SNA
5447 5272 2218 J4P INT011 /Tw*.FE LTNES
51.713 1341 221E0 TAD INTN2 /MINUS TO
5451 7550 2272 SNA CLA,
5452 5365 2221 J4P 15145 /F'VE .INFS
545 3 1343 222? Pamo, TAO INTSAV /C,FT r1-YT COORS
5454 4354 2273 J0S TNYCAL /01 = 125455 7360 2274 CLA ELL
5455 2750 3225 17,7 TNTFN /GET N7XT INTEN LOC
5457 5621 22,6 ,PE, I TNTFN /PFTuP\
5463 1347 2277 INTml, TAO INTX1 /GET 01 VALUE
5451 1331 227 TAD INTP10 /Aro ErGHT
5652 4354 2279 J"S INYCAL
5463 4345 2230 JmS TNTVEC /ouTour LINE
5464 5253 2231 JMP INTMT /PITNRs;
5465 1347 2212 INTM2, TAO INTX1 /GvT xi VALUE
5465 133.3 2233 Tan INTP4 /11(70 4
5467 4354 2234 JMS INYCAL /X1=x2
5472 4.345 2215 JMS INTVEC /OUTPUT LINE
5471 5260 225E: Jo° INT41 /OUTPUT NEXT LINE5472 1332 2217 INTH3, TAn INTD5 /AC' FIVE
5473 3344 2231 Ora INTTITF /PUT T LING LENGTH
5474 1547 2.259 INTOVP, TA() TNTx1 /GET X1 rooPo
547: 1344 2241 Ton INTOIF /A70 N,OT LINE GOORD
5475 4354 2241 JMS INXCAL /31.02
5477 1543 2242 TAO INTSAV /GET N7vT Y COORS
550'; 7:41 2243 FmA IAC /MAKE TC
5511 1147 2:44 TAD IT01
550? 7710 2245 CLA /ENn 0: LINES
5553 5753 2746 TNT4n
5504 4345 2247 J.; TNivrO /Nn, 0:AVk LINE
5515 5274 22'.1 p+0 INTn39 /r:!-HPA;F. Y1 VALUE
5506 13_44 2249 INTHS, TAn INT01 /42".0 T-PFE
5E07 3344 2253 INTOIF /POT I LINE. LENGTH5510 5274 225t J'P INTOVR /OLTPUT LINES
5511 1335 2?7,? INTH9, TAP INTP2 /AFT)
551, 3344 2253 ncA TNTOTF IL1NE _rt040.1.4
5513 5274 2?;4 JMP INTOVR /OUTPUT LIVES
5514 1347 2255 /NTM4. Tar TNTX1 /GET XI
5515 1 342 2255 TAO TNTN1 /suo. 'NE
5516 4354 2257 J'S INYCAL /c,(1' 01702
5517 1333 2'151 TAD INTP4 /ACO FNc
5520 3344 2759 PCI INTDIF /911T I < LINE LENGTH
5521 5274 2250 JP INTOVR /ortour LINTS
5522 1347 7261 INTM15, TA9 INTX1 /5'T XL
5523 1342 2252 TAn INTN1 /suB. 'NE
5524 4354 22G3 JMS INXCAL /PuT 01 =0?
5525 7061 271,4 TIC /A0D
5525 3344 2255 CCA INTOTF /PUT Iv LINE LENGTH
552 7 5274 2266 JMP INTOVR /PLTPUT LINES
5531 .1220 2757 INTP20, 20
5531 0310 22',5 INTP10, 19
5532 0:L5 7259 TNT06. 5
5533 0J64 2270 TNTP4, 4
553'.
5535

0303
C:22

2071
2272

I11TP3.
INTp2

3
-7

5536 7756 2277 INT422, -22
5537 7771 2274 INTN7, -7
5541 7775 2775 INTN3, -3
5541 7776, 2276 INTN?, -2
5542 7777 2777 INTN1, -1
5643 03C0 2271 INTSAV,
5544 0921 2,79 INToTE, 0
5545 0000 2213 INTVEC, 0
5545 4751 2711 JMS I INTPLT
5547 6266 2212 INTX1.
5653 0300 2233 INTY1, 0
5551 5001 2214 INTO?,
5552 0100 2215 INTY2,
5555 5745 2216 JMP I INTvEc.
5554 OCCG 2287 INXCAL,
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5555 3347 2235 oca INTX1
5555 1347 2719 TAD INTX1
5557 3351 2213 0C4 INTX2
5553 5751. 2291 J'P I INXCAL
5561 5364 2'12 INTPLT. 0 AKVEC

2213
2794 / WORD TA9LE FOR MESSAGE OUTPUT
2215

5500 2216 515610
5500 0 327 2217 MESSA. 327 /14
5611 031C 2215 31) /41
5602 0511 2299 331 /A
51,03 0324 23:3 321. ./1
5533 3243 2321 240 /SPACE
5E35 0)113 2332 0
5605 0'77 23)3 TIFSS9, 277 /..,

5637 3215 2 534 215 /CR
5613 3310 2335 0
5611 3311 2326 MESSC. 311 /I
5617 0323 2337 323 /S
5513 3243 2.533 243
56:3 3324 23:9 3214 /T
5615 3 511 2313 310 /5
5615 0315 2311 335 /E.

0617 3244 2312 243 /SPACE
5623 0300 2313 0

5621 O311 2314 HESS(). 311 /I
5627 0316 2315 315 . IN
5523 0120 7316 323 /5
542,4 1 2517 325 /11

5625 2324 2313 324 /1
5625 0241 2319 247 /SPACE
5627 03;,6 2322 106 /5
563) 3 311 2331 311 /I
5631 0314 2322 314 /1.

5632 0 505 21'3 305 /E
5533 0240 2321. 243 /SPACE
5633 031C 2335 0
5635 0 513 2325 MESSE, 333 /C
5636 0317 2.127 317 /0
5637 0322 2173 322 IP
5543 1322 2379 372 /67

5541 031.5 2333 305 /r
5142 333 2311 333 /C
5643 0324 2 332 324 /1
5144 323; 2313 243 /SPACE
66143 90..3 2314 0
5646 0 511 2115 NESSE. 301 /A
5647 0322 2336 322 /9.
5653 0305 2377 3:5 /E
5651 0240 23,8 240 /SPACE
1.553 0324 2331 324 /T
5653 ;110 2340 310 /H
5654 3 135 2141 305 /65655 3242 2347 247 /SPACE
5656 3 174 2343 324 /T
5657 0511 2344 310 /5
5663 0322 2535 322 /R
0661 3505 2346 375 /E
5E62 11323 EP.? 373 /3
5653 0313 2343 31) /61
5663 0 517 2349 317 /0
5155 0314 2353 314 /L
5665 3304 2351 334 /31

5667 0323 2732 123 /1
5E73 3140 2353 241 /SPACE
5671 0:21 2354 0

567? 1311 2355 NESSC. 111 /I
5673 0 516 2155 316 IN
5674 0311 2357 311. /I
5675 0324 2159 324 /T
5675 3 511 2359 311 /I
5677 0.101 216; 3.1 /A
570) 0 114 2361 314 /L
5701 0243 2362 243 /SPACE
5702 0310 2363 3

5703 037C 2.14 MESON, 322 /9
5704 0317 7365 317 /0
5705 0111 2366 311 /I
5706 0316 2367 316 /N

135
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5777 0324 2368 324 IT
5711 OJOC 2369 0
5711 0323 2370 MESSI, 323 /S
5712 0340
5713 3500

2371
2372

240
0

/SPACE

5714 0316 2373 MESS.). 316 /N
5715 0325 2374 325 /U
5715 0315 2375 315 04
5717 3322 2376 321 /9
5721 7305 2377 335 IS
5721 0322 2378 322 7R
5722 3240 2379 241 /SPACE
5723 0317 2310 317 /0
5724 0306 2311 30E, IT
5725 0240 2312 241 /SPACE
5726 0350 2343 0
5727 0314 2314 MESSK, 314 /L
5733 0311 2315 311 /I
5731 3316 2316 316 /N
5732 0305 2317 305 /F
5733 0000 2318 0

5734 3120 2349 MESSL, 320 /P
5735 0311 2390 311 /I
5735 0373 2391 3:3 /C
5737 C374 2312 324 IT
5743 0125 7333 325 /U
5741 0322 2394 377 /Q
5742 0305 2195 335 /5
5743 0240 2316 243 /SPACE
5744 0311 /317 311 /I .

5745 3323 2191 323 /5
5745 0240 3319 240 /SPACE
5747 3303 24:0 323 /C
5753 0317 34)1 317 /0
5751 0315 2402 315 /34
5752 1370 2413 320 /P
5753 0114 2414 314 /L
5754 3105 7405 305 /E
5755 0724 2476 324 /T
5755 3315 2407 335 /E
5757 0104 2411 334 /0
5760 0215 247,9 MESSM, 215 /CR
5761 0,:02 2413 0
5762 0357 2411 MESS'. 302 /33
5763 3.331 2412 3C1 /A
5764 0315 2413 316 /N
5765 0304 2414 314 /0
5765 0747 7415 241 /SPACE
5767 0316 2416 316 /11
5773 0375 2417 325 /U
5771 0315 2411 315 /34
5772 03( 2 2419 3;2 /5
5773 3305 2470 335 /E
5774 1372 2421 322 /R
5775 0340 2432 243 /SPACE
5775 0:30: 2423 0
5777 -03(2 2424 MESS?, Y 2 /9
6371 071 5 2435 325 /5
6231 0324 2436 324 /T
6307 0.327 2437 327 /14
6003 03:5 2471 3,5 /E
4304 03C6 2629 335 /E
Ecos 0316 747C 316 IN
6'506 3742 2451 243 /SPACE
E707 0264 2412 254 /4
5:10 3540 2473 24: /SPACE
6011 0301 2474 31 /A
6112 0115 2475 315 IN
5315 3534 2436 3'4 /0
6104 0243 2437 241 /SPACE
6015 0367 2438 267 /7
6216 3315 2459 215 /CR
6:17 12CC 3443 0
5021 0325 2441 MESSN, 315 IF
6721 0315 2442 315 IN
6622 C3224 2443 324 IT
60,73 0505 2444 305 /5
5024 3322 2445 322 /9
6025 0241 2446 240 /SPACE
6026 0316 2447 316 /N

136



3300 PAL /053 VIR 3.1 12/38/75 23142 PAGE ,32

6027 0325 2448 325 'Si
6031 0315 2449 315 /M
6231 0362 2450 322 /9
6232 0305 2451 305 /E
6033 0322 2452 32? /R
6134 0242 2453 241 /SPACE
6035 0331 2454 3:1 /A
6035 0127 2455 327 /G
633 7 0301 2456 301 /A
6041 0311 24,-,7 311 /I
6041 0 316 2459 316 /N
6042 0215 2459 215 /CR
6743. 0320 2460 0
6.244 2317 2451 MESSO. 317 /0
6645 0316 2462 316 /0
6045 0240 2463 240 /SPACE
6647 0 324 2454 324 /T
6E59 0310 2465 310 /0
6051 9311 2456 311 /I
6052 0323 2457 323 /S
6053 0 240 2468 243 /SPACE
665'. 0316 2459 326 /F
6,7,55 3311 247: 311 /I
6356 0314 2471 31.4 /L
6057 1305 2472 335 /E
6063 0246 2473 240 /SPACE
61751 0021 2474 0
6062 0305 2475 MESS4. 375 /F
6263 0330 2476 330 /X
6564 0363 2477 303 /r,6665 0 305 2478 315 /E
6066 0 31 5 2479 135 /E
6067 0304 2442 394 /9
6675 324r. 2.11 241 /SPACE
6271 3323 2412 323 IS
6372 0 52 3 243 323 /G
6073 0 522 2494 322 /P
6074 036 5 7415 315 /E
6175 031 5 2496 315 /E
6076 0316 2447 316 IN
6277 0240 2499 241 /SPACE
6103 C317 2439 317 /0
6101 0322 2412 377 /8
6102 0241 2411 21..0 /SPACE
610 3 0.506 2492 37E, /5
6104 0 511 24'13 311 /I
6105 0 511 244 014 /L
6126 0305 2415 3'5 /E
6117 0 240 2416 240 /SPACE
6115 0314 2417 314 /L
6111 0 311 2499 311 /I
6112 0 515 2439 315 /M
6111 0311 251.0 311 /I
6114 0321. 2531 324 /I
6115 1 215 2512 215 /CR
6110 0212 75^3 0
6117 0 332 2514 MESSO. 31' /8
6127 0325 05:5 325 /U
6121 0306 2536 306 /F
6122 0566 25'77 3.; 6 /r
5:23 3315 25:8 *C5 /E
5124 0322 2579 322 ./R
6125 0243 2511 241 /SPACE
6125 0 56 5 2511 3:5 /E
5127 0 322 2512 322 /8
6131 0322 2513 322 /R
6131 0 517 2914 317 /0
6332 3322 2515 322 /1
6133 3242 2516 2142 /SPACE
6134 9 573 251 7 323 /S
6135 0 324 2518 324 /T
613E 3321 2519 301 /A
6137 0 022 2520 322 /8
6143 3 524 2521 324 IT
6141 3240 2522 243 /SPACE
6142 0 11 7 2573 317 /0
614 3 1526 2524 325 /V
614'. 0365 2575 3:5 /E
6145 0322 2526 322 /R
6146 0215 2577 215 /CR
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6147 000C 2528 0

6150 024C 2529 MESSR, 240 /SPACE
6151 0255 2530 255 /-
6152 0240 2531 243 /SPACE
6153 0006 2512 0

6154 0212 25'3 MESSY. 212 /LF
6155 0321 2534 323 /P
6156 03C1 2535 311 /A
6157 0307 2536 307 /G
6160 03C5 2537 335 /E
6161 ?40 2518 240 /SPACE
616? 306 2539 336 IF
6163 325 2543 325 /U
6164 314 2541 314 /L
6165 314 2542 314 /L
6166 306 2543 0

6167 000 2544 3188
2545

NO DIAGNOSTICS
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APPENDIX 7.7

Appendix 7.7 is divided into three sections.

Section 1: To load High-Speed Reader Tape

Section 2: To load RIM

Section 3: To load BIN
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7.7 Section 1 Load High-Speed Tape

F-1: To Load High-Speed Reader Tape

There are three switches on the High-Speed Reader

the on-off switch

S2: back-center-forward moving switch

S3: load-ready switch

Loading Procedure

1. S1 in off position

S2 in center position

S3 in load position

2. Place tape in high-speed reader, punched leader

should be near user.

3. SI in on position

S3 in ready position

4, Load 7777 (actual) in SR

Press ADDR LOAD switch

5, Make bit 0 of SR zero (push down)

6, Press Run switch

If tape stalls before entirely fed apply small

amount of tention on tape being fed, then let go. If tape

doesn't continue go to 1.

7. If tape is loaded properly

AC=0 ; L=1 return to user guide

8. If tape didn't load properly the first time go to

1, if it doesn't load properly the second time go to F-2.
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If user continues to have trouble loading tape, tape may be

bad, user needs new tape.
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7.7 Section 2 Load Rim

F-2: To Load RIM

First make sure RIM is not in memory by going to the

examine section,

I Load Section

1. Load 7756 (octal) in SR

Press ADPR LOAD switch

2. Load 6014 in SR

Press deposit switch (this places 6014 in memory

location 7756)

3, Load 6011 in SR

Press deposit switch (this places 6011 in memory

location 7757)

4. Continue pattern found in Rim loader table (high-

speed). Now go to F-3.

II Examine Section

1. Load 7756 (octal) in SR

Press ADDR load switch

Contents of memory locator 7756 found in AC

2. Pre'ss examine switch twice for next location

(7757)

3. To get next sequential memory location press

examine switch once. Continue until all locations

are all right or until a location is bad. If lo-

cation is bad go to Load Section. If all right

go to F-3.
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7.7 Section 3 Load BIN

P -3: To Load BIN

To load BIN follow the same instructions as Fl except

for a few changes. At introduction 4 user loads 7756

(octal) in SR, skip instruction 5,7, and 8. Assume BIN.

got loaded properly when tape done and press stop switch.

Now go to F-1.


