 enenoan

ADTAPE

AND

ADCON







DEC-12~UW22A-D
June, 1970

Copyright @D 1970 by Digital Equipment Corporation

The material in this handbook, including but not
limited to instruction times and operating speeds,
is for information purposes and is subject to change
without notice.

The following are trademarks of Digital Egquipment
Corporation, Maynard, Massachusetts:

DEC PDP
FLIP CHIP FOCAL
DIGITAL COMPUTER LAB

The equipment described herein is covered by patents
and patents pending.

For additional copies order DEC~12~UW2A~D from Program
Library, Digital Equipment Corporation, 146 Main Street,
Maynard, Mass. 01754 Price $2.00






Table of Contents

Foreword

ADTAPE

Usina ADTAPE

Introduction

Hardware Requirements
Initial Starting Procedure
Responding to ADTAPE

o
MR
WO

Initialization
Message
Message
Message
Message
Message
Message
Message
Message
Message
Message 10

Message 11

Message 12

Message Sequence

.

. .

WO~ U W

.

bt fod fd 2 O O SOV T W N O

MO NNMNDNDN NN NN N
WO

Data Commands
Channel Display
Store Mode

Visual Mode

Pause Mode
Continue

Rerun

Return

End of Experiment

e s s s s
O~ WO

.

W W wwWwiwww

e
o
9]
[e]
=4

Using ADCON

Introduction

Hardware Requirements
Initial Starting Procedure

L
W N - O

Initialization
Message 1
Message 2
Message 3
Message 4
Message 5

6

S

.

SO WO

Message
Message

(2GS R RO L 6]
.« . . .

« & e

eqguence

Appendix A Tape Format

ii

NN R N ENEINENENEN
Forort
U1 B b W NN RN b b

WWwwiwwwwww
{
L WD NN NN

CEGELRC R R R BT
1
B W NN e b

d
=



FOREWORD

Using the programs ADTAPE and ADCON, data sampled at rates up to 1ggg
points/second on up to 16 analog channels can be stored by individual
channels. ADTAPE is used first to collect the data and store it as
sampled in four block units on tape. ADCON then takes all the stored
data and places it on tape by individual channel. The two programs

function separately and may be used independently.

ADTAPE is described in section 1 through 3 of this manual and ADCON is

described in sections 4 and 5.
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ADTAPE

1.0 USING ADTAPE
1.1 Introduction

ADTAPE permits up to sixteen AD12 A/D channels to be sampled consecu-
tively. One orngwo channels can be displayed on the scope at any time
during sampling simply by typing the number(s) of the channel(s) on the
Teletype(R). Sampling rates up to 1 RC (1#@gF points/second) and a
maximum time per point of up to 4§ seconds/point are acceptable. The
signal to begin or end sampling can be by means of a Sense Switch, ex-
ternal level, or clock channel. It is also possible to begin sampling
after a predetermined delay from the sync signal and to terminate the
sampling after a reguested number of points have been collected (up to
a maximum of 10,000). A save or non-save mode provides the option of
storing the data on LINCtape.

ADTAPE functions in two parts; the first part, initialization, dis-
plays a series of scope messages requesting user input of the re-
quired parameters for the given experiment. The main section of
the program, part 2, controls the actual experiment until its con-

clusion.
1.2 Hardware Reguirements

PDP~12A with KW12A clock and 4K of core memory
1.3 1Initial Starting Procedure

1. Mount a LAP6~DIALl tape containing ADTAPE on tape
unit g. (Unit @ is indicated by setting the tape
channel indicator to 8 on TU55 transports).

2. Mount another tape on unit 1. ADTAPE uses tape 1
to store data and will replace any previous informa-
tion on the tape with incoming data if that space
is needed. (This tape need not be mounted until
parameter initialization is completed.)

3. Set the switches of both tape units to REMOTE and
set unit f to WRITE ENABLE.

(R)

lLAPG—DIAL is hereafter referred to as DIAL.

Teletype is a registered trademark of Teletype Corporation.



4. Set the mode switch to LINC mode and press I/0
PRESET.

5. Set the Left Switches to @781 and the Right
Switches to 73¢# by pushing down the back portion
of the switches indicated by ¥+ and pushing down
the front portion of those indicated by 4 in the
following diagram.

R A 2 O T T T R T
Left Switches Right Switches
6. Press the DO console switch.

7. When the tape has stopped moving, press the START
28 key.

8. Press the LINE FEED key, type LO ADTAPE,f
and press the RETURN key.

1.4 Responding to ADTAPE

When responding to display messages that expect a numerical reply,

the number of digits acceptable is indicated by the number of dashes
on the display. As each digit is typed in, it replaces the leftmost
dash. Any remaining blanks are ignored; supplying no digits assumes

a value of 4.

Each display includes a vertical cursor located to the left of the
dash that will be replaced next. The cursor moves to the next dash

as each is filled in on a line.

Each response line in adisplay is terminated by pressing the RETURN
key. The cursor is moved to the bedginning of the next line in the
display. If the cursor is currently located at the last line of the
display, press LINE FEED to advance to the next message. If a change
is required in the value typed in for the current display, pressing
RETURN when the cursor is located at the last dash in the display
will move the cursor to the first dash of the current message. Press
RETURN until the cursor is located at the correct line, then type in
the corrected value. Press RETURN until the cursor is at the last
line then press LINE FEED to proceed to the next display. Note that
skipping lines that already contain values by pressing RETURN saves
those values.

At any time while typing in values, Sense Switch @ may be depressed
to return to the first message and to erase all values typed in up to

that point. New values can be typed in by the above procedures.



2.0 INITIALIZATION

The first part of ADTAPE is a series of displays requiring answers by
the user. This sequence of messages aid acceptable responses follows.
Refer to section 2.13 for a chart illustrating the sequence of mes-

sages. Any errors detected in a user's response cause the message to
be redisplayved when LINE FEED is pressed. All the parameters reques-

ted in the message must then be retyped.

2.1 Message 1

PROGRAM
A-DTAPE ,
TYPE C TO CONTINUE _

This message requires only that C and then LINE FEED be typed to ad-

vance to the next message.

2.2 Message 2

STANDARD EXPERIMENT?
IF NO, TYPE N

IF YES, TYPE Y
REPLY ' _

Any previously defined,stored set of parameters may be used for this
experiment if their location on tape is known. If a new set of para-
meters is to be used for this experiment, type N followed by LINE
FEED. Continue at message 6 which is displayed next. If a stored
set of parameters 1is to be used, type Y followed by LINE FEED. Con-

tinue at message 3.

2.3 Message 3

PARAMETER LOCATION
TBLK NO '
UNIT _

The location on LINCtape of the previously stored parameters to be
used in this experiment are defined in this message. Type the octal
tape block location (TBLK), £-777, and press RETURN. Then type the
number of the tape unit holding the tape. Only unit § or 1 may be
specified. Terminate the response by pressing LINE FEED.



2.4 Message 4

NEW START TBLK?
IF NO, TYPE N
IF YES, TYPE Y
REPLY ! _

When a previously stored parameter set is being used, it may be desir-
able to store the incoming data at a new tape block so that the pre-
viously stored data is not overwritten. Type Y, press LINE FEED and
continue at message 5 if a new storage location is to be used. Type
N, press LINE FEED and continue at message 12 if the stored data is

to be overwritten.

2.5 Message 5

TBLK No. !

If a new starting tape block was requested in message 4, the desired
starting block must be specified. Type the octal block number (f-776)
and press LINE FEED. Continue at message 10.

2.6 Message 6

STARTING CHANNEL '
NUMBER OF CHANNELS —

The first channel and the number of consecutive channels starting with
the specified first channel to be sampled are requested by this mes-
8 and the
total number of channels to be sampled can only be 1, 2, 4, 8 or 16

sage. The starting channel must be in the range f§ to 37
1g°
If some other number of channels is typed, the next largest acceptable
value is assumed. A request for 12 channels, for example, will cause
sixteen channels to be sampled. Be sure that the number of channels
to be sampled does not exceed the last available channel, i.e., START-
ING CHANNEL+NO. OF CHANNELSf_lIﬂ g

2.7 Message 7

STARTING TBLK '
RATE



The tape block at which data storage is to start is requested in the
first line of the display. Acceptable values are ﬂ-7768. The second
line asks for the time lapse between samples and must be a multiple
cf 100 microseconds. Remember, that a maximum rate of 188f# points/
second and maximum time of 4§ seconds/point can be sampledl. The
units of the rate are designated by the response to line 3 where typ-

ing U indicates microseconds, M, milliseconds and S, seconds.

Because of the manner in which the clock operates, if a rate is en-
tered in milliseconds that is greater than 4§95 and the unit's right-
most digit is not @, the tens digit is increased by 1 and the unit's

digit is set to #.

For example:

rate requested calculated rate % error
4096 M 4,100 M . 087
9999 M 10,000 M .010

A delay after the SYNC pulse may be specified in line 4 of message 7.
Decimal values between # and 999 that are a multiple of the rate are
acceptable.

2.8 Message 8

SYNC ON:
1. SENSE SWITCH N
2. EXTERNAL LEVEL N
3. CLOCK CHANNEL N
~ CODEY T
N, -

CODE is requesting a choice of sync device, specified as 1, 2, or 3
in the display. N refers to the choice of one of the following para-
meters for the specified device.

Device code Parameters
1 g-5
2 g-5
3 1-3

Type the code number, press RETURN, type the parameter and press LINE
FEED.

lADTAPE will &ry to perform the specified operation, but may produce un-
acceptable results when more than Wgf pts./sec. are requested. If AD-
TAPE detects that the sampling rate is too fast, PAST ig printed on
the Teletype and the experiment is terminated.

2-3



2.9 Message 9

END SAMPLING ON:
SENSE SWITCH N
EXTERNAL LEVEL N
CLOCK CHANNEL N
TOTAL PTS PER CH N

CODE!_

N

FERVE S

The signal to terminate the sampling is defined in the same manner as
the sync pulse in message 8. Type the device code number (1 to 4),
press RETURN, type the parameter for that device and press LINE FEED.
The parameters used in message 8 apply here also; the range for choice
4 is f-9999. Note that the response to messages 8 and 9 can not be
identical; the same device may be used, but a unique parameter is re-

guired.

2.10 Message 10

SAVE PARAMETERS?
IF NO, TYPE N

IF YES, TYPE Y
REPLY ' _

The parameters specified by messages 4 through 9 can be saved for
future use by typing Y. If N is typed, all parameters must be respeci-
fied for the next experiment.

2.11 Message 11

TBLK LOCATION?
TBLK NO '
UNIT _

The tape block in which the parameters are to be stored is supplied by
this message specified as the tape block ,which must be an octal number
from @ to 777, and its unit number, # or 1.

2.12 Message 12

MOUNT DATA TAPE
ON UNIT 1 |
TYPE C TO CONTINUE __

Mount the data tape on unit 1 and then type C to start the experiment.



2.13 MESSAGE SEQUENCE
PROGRAM
1 A~-DTAPE

TYPE C TO CONTINUE

L

STANDARD EXPERIMENT?
IF NO, TYPE N

IF YES, TYPE Y
REPLY

NQL

PARAMETER LOCATION
TBLK NO
UNIT

STARTING CHANNEL _ _
NUMBER OF CHANNELS _

&

STARTING TBLK _
RATE
U OR M OR S?

DFLAY _ _ _ X RATE

A\

SYNC ON:

SENSE SWITCH N

EXTERNAL LEVEL N

CLOCK CHANNEL N
CODE _

L B
s e s

N
4

END SAMPLING ON:

SENSE SWITCH N

EXTERNAL LEVEL N

CLOCK CHANNEL N

TOTAL PTS PER CH N
CODE _

[V S

.

10

SAVE PARAMETERSY
IF NO, TYPT N

No

NEW START TBLK
IF NO, TYPE N
IF YES, TYPE Y
REPLY _

No

\L Yes

TBLK NO _ _ _

IF ¥us. TYPE Y
REPLY _

Ye s,

11

TBLK TOCATION?
TBLK o
UNIT

4

12

MOUNT DATA TAPE
ON UNIT 1

TYPE ¢ 0 CONTINUE







3.0 DATA COMMANDS

Once the experiment has been started, ADTAPE is in visual mode. The
data being received on the active channels can be displayed on the
scope at this time. Incoming data can also be stored by reguesting
store mode. Any of the following actions are implemented by typing
the appropriate character. If the end of tape is reached before samp-
ling is finished, the Teletype bell rings and TAPE is printed to alert

the user to this condition.

Note that when data is being written onto tape, no check is made be-

cause the sampling rate is too fast for a write and check operation.

3.1 Channel Display

Any of the channels requested in message 6 can be displayed when the
program is in visual mode. The active channels are called relative to

the starting channel, as follows:

to display channel type
n (starting channel) 1
n+l 2
n+2 3
n+8§ 9
n+9 A
n+10 B
n+l4 F
n+l5 G
Thus, if message 6 was answered as
STARTING CHANNEL 3
NUMBER OF CHANNELS 7
Then
to display channel type
3 1
4 2
5 3
6 4
7 5
8 6
9 7
14 8



Remember that eight channels will be sampled if 5, 6, or 7 channels

are requested.

The data's spectrum is traced across the scope by a single dot. If

two channels are requested, two dots are displayed on the scope; they
are always seen at the same X axis location. The most recently reques-
ted A/D channel is displayed on scope channel 1; the second most re-
cently requested A/D channel is displayed on scope channel 2. The
channel indicator knob must be set to the desired scope channel. The
indicator knob may also be set to display both scope channels; that

is the recommended setting. Before choosing a channel, a moving dot

is displayed on the scope, but does not represent incoming data. The
dot only represents the current value of the display buffers and is of

no interest to the user.

3.2 Store Mode - S

The program starts in visual mode. S must be typed to collect and
store data. Data is then displayed and collected in 1K buffers in
core. When a buffer is filled, it is written out on tape and another

1K buffer continues to collect the data.

3.3 Visual (non-store) Mode - V

If the initial visual mode has been exited at any time during the ex-
periment, it can be reentered by typing V. This mode allows the data
from up to two A/D channels to be displayed on the scope. No data
will be stored in core or ontape in visual mode. Storing will be re-~
sumed after store mode is entered. (Refer to section 3.2.)

3.4 Pause Mode - P

Typing P temporarily stops sampling and/or writing onto tape.

3.5 Continue - C

After entering pause mode, only typing C will continue the experiment.

3.6 Rerun - R

The experiment can be restarted using the last set of parameters sup-

plied. All data previously collected with these parameters is lost.



3.7 Return - X

Typing X causes the program to return to DIAL.l

3.8 End of Experiment

When the terminating signal defined in message 9 is received, the re-
maining locations of the buffer currently accepting data are filled

with 4¢@gf# and the buffer is then written onto tape. The header block
is modified to accommodate the new data (refer to Appendix A). When
all tape writing is completed, the bell on the Teletype rings and END

is printed. Return to DIAL (X) or rerun (R) the experiment.

If the end of the assigned LINCtape is reached before the terminating
signal has been received, TAPE is printed on the Teletype and the data
collected up to that point is saved. END is then printed; return to

DIAL (X} or rerun the experiment (R).

lThe DIAL tape containing the ADTAPE program must be on unit f and unit
# must be set to WRITE ENABLE and REMOTE before the RETURN command can
be used.






ADCON

4.0 USING ADCON
4.1 Introduction
The ADCON program takes the segmented data collected by ADTAPE and
stores it in contiguous blocks on a formatted LINCtape by channel num-
ber. ADCON can be used for any or all of the sampled A/D channels.
Like ADTAPE, ADCON functions in two parts; the first part is a series
of scope messages requesting user information required for part two.
The second part transfers the segmented data and stores it in contigu-
ous blocks on the formatted LINCtape.
In this discussion, only those parts of ADCON that differ from ADTAPE
are detailed. If not specified, an operation is performed in the same
manner as in ADTAPE,
4.2 HARDWARE REQUIREMENTS

PDP~12A with 4K of core

4.3 INITIAL STARTING PROCEDURE

The starting procedure is the same as that for ADTAPE except step 8
where ADCON is substituted for ADTAPE; the command is -LO ADCON,U

Responses to ADCON are made in the same manner as for ADTAPE.






5.0 INITIALIZATION

5.1 Message 1

ADCON
DATA FROM THE DATA TAPE IS TRANSFERRED
TO A NEW TAPE IN CONTIGUOUS BLOCKS
TYPE C TO CONTINUE '_

This message requires only that C and then LINE FEED be typed to ad-

vance to the next message.

5.2 Message 2

LOCATION OF DATA
TO BE TRANSFERRED?
STARTING TBLK'_
UNIT _

The location on the data tape where the standard parameters used in
the experiment reside is restated here (see message 2 of ADTAPE.)
When LINE FEED is pressed, a delay of a few seconds occurs until mes-

sage 3 appears.

5.3 Message 3

TRANSFER LOCATION?
STARTING TBLK !
UNIT _

The starting location on a formatted LINCtape for output where the con-
verted data in contiguous blocks is to be transferred is requested in

message 3.

Both messages 2 and 3 require typing the 3 digit octal tape block loca-
tion (TBLK), #-777, pressing RETURN, typing the number of the tape
unit f-7, and terminating the response by pressing LINE FEED.

Note that the tape containing the segmented data (e.g., from ADTAPE)
can be used to collect the contiguous data by ADCON. This method,

however, has the following restrictions:

1. Much more time must be allotted Hr travelling up
and down the tape to gather and store the data.

2. The starting tape block in message 3 must be less
than the starting tape block in message 2 or it
must be greater than the last block which contains
the segmented data. If either of these conditions
is not met, message 3 is redisplayed, waiting for
acceptable values.

5-1



3. If insufficient space is provided on tape so
that the contiguous data for a channel will
overwrite segmented data, the message OVERRUN
DATA is printed and the bell rings on the
Teletype and ADCON message 1 is displayed.
Contiguous data is put on tape up to the
block where the segmented data starts, but
the segmented data will not be overwritten.

5.4 Message 4

CREATE FILES FOR

CHANNEL NUMBER '
TYPE A FOR ALL CHANNELS SAMPLED
TYPE C WHEN FINISHED SELECTIONS

Of the A/D channels sampled, the data for any or all of them can be
converted into contiguous blocks of data. Typein the specific channel
numbers to be converted (octal only) one at a time, followed by a LINE
FEED each time. If all the sampled channels are desired, it is not
necessary to type in each channel number; type the letter A followed
by LINE FEED. As each channel number is typed, it appears in the
spaces at the end of the channel number display. When LINE FEED is
pressed after the value, that number moves from the space at the end
of that line to the space bétween lines 1 and 2 of the display. A
list of the channel numbers typed is collected in this space; each
value entered moves from the end of line 2 to the list when LINE FEED
is pressed. When A is typed, it appears in line 2; when LINE FEED is
pressed after it, all the channel numbers sampled appear in the space
between lines 1 and 2 on the display.

Non-octal numbers or more than sixteen entries are ignored.

No check is made on duplicate channel number entries. Thus, if a
legal channel number is entered more than once, a file for that chan-

nel is made as many times as it is requested.

The letter C followed by pressing LINE FEED must be typed to proceed

to the next message.

5.5 Message 5

CAUTION!
IF UNIT @4 IS USED TO COLLECT
CONTIGUOUS DATA, REMOVE DIAL TAPE
TYPE T TO BEGIN TRANSFER!



If the PDP-12 system used las only two tape transports and unit g is
being used to accept the data, it is advisable to remove the DIAL tape
from unit @, as DIAL could be destroyed, and replace it with an output
LINCtape to be used to accept the contiguous data. However, if other
tape transports are available, they can accommodate the storage tape;
the DIAL tape need not be removed, and message 5 is not displayed.

The program will automatically proceed to the heading below in that

case.

Typing T followed by LINE FEED initiates part 2 of the program which

performs the transfer of data.
The Teletype prints out a heading for the data list as:
CHAN STBLK NB

As each specified channel is converted, the Teletype prints the samp-
led channel number (CHAN) followed by the block number on the format-
ted LINCtape where the cortiguous data begins (STBLK) and the number
of blocks used by the data (NB).

When all requested channels have been converted and the list on the

Teletype is completed, a final message appears on the scope.

5.6 Message 6

REQUESTED DATA
HAS BEEN TRANSFERRED

TYPE R FOR ANOTHER JOB
TYPE H TO HLT
REPLY !

Typing R followed by LINE FEED causes the program to return to the
message 1. Another experiment with segmented data can now be conver-
ted. 1If no other transfers are needed at this time, typing H followed
by LINE FEED causes the processor to HALT.

Note that Sense Switch § can not be set to one once message 6 of ADCON

is displayed.

If the last block of tape is used up before the transfer is completed,
the message E.O.TAPE is printed and the bell rings on the Teletype
and message 1 is redisplayed. (None of the ADTAPE command actions
can be used with ADCON.)



5.7

MESSAGE SEQUENCE

ADCON
DATA FROM THE DATA TAPE IS TRANSFERRED
TO A NEW TAPE IN CONTIGUOUS BLOCKS

TYPE C TO CONTINUE __

LOCATION OF DATA
TO BE TRANSFERRED?

STARTING TBLK _ _
UNIT _

TRANSFER LOCATION?

STARTING TBLK

UNIT _

CREATE FILES FOR
CHANNEL NUMBER _ _

TYPE A FOR ALL CHANNELS SAMPLED
TYPE C WHEN FINISHED SELECTIONS

|}

CAUTION!

IF UNIT g IS USED TO COLLECT
CONTIGUOUS DATA, REMOVE DIAL TAPE

TYPE T TO BEGIN TRANSFER _

)

EXIT TO PART 2

REQUESTED DATA
HAS BEEN TRANSFERRED

TYPE R FOR ANOTHER JOB
TYPE H TO HLT

REPLY _

5-4




APPENDIX A

ADTAPE TAPE FORMAT

The tape block (TBLK) used to start storing data by ADTAPE is speci-
fied in message 4 or 7. The first block is used to store the set of
parameters used to control the experiment in the first locations of
the block as follows:

Location Contents

Starting A/D channel

Number of consecutive A/D channels to be
sampled

3 Starting tape block

Value used to initialize the clock con-
trol register

5 Value used to initialize the clock buf-
fer preset register

6 Delay after sync

7 Sync code

8 Sync parameter

9 Stop code

0 Stop parameter

11 Last tape block used to store the data

The actual experimental data storage starts at block TBLK+l and con-

tinues in succeeding blocks until the experiment is terminated.

The data is stored on tape in four block chunks (Zﬂﬂﬂs words). Each
2p8@ word buffer is divided into a number of equal sections such that

the number of sections equals the number of channels being sampled.

Remember that the number of channels sampled must be 1, 2, 4, 8, or 1ls.
A buffer will therefore be sectioned in one of the five following con-

figurations, depending on the number of channels sampled.

1 CHANNEL 2 CHANNELS
Jufifo spoe FIRST
-—«-~—t—~-v 408 - - - - - 48,
STARTING CHANNEL
b 18 4284
CHANNEL SECOND
ittt ST B8 I 428
CHANNEL
408, 400,
2000, 2009,






2000 #20

2001 /ADTAPE .20
0oz /3731778

2003 /

0eB4 /PAGE @

5OB5 /

Beg6 PMODE
2eo7 )

LMY 0eRE  PO0P 2

0611 6OP1 5402 JMP I el
2012 0002 1200 PDPBIN
2013 BEB3  0BEY BETA3, 0

6014 GeB4  PPOO BETA4,

415 GO05 ©00PB BETAS, 0

2016 %10

eg17 010  BBED  XRO, )

ev2p ¢B1l  ©OPP XK1, o

4p21 ¢gle VBB  XRZ, 2

7622 BOLS  UREP  XR3, ¢

w623 #20

Lp24 op2p 5421 JMP 1,1
£o25 2021 0209 XTART
2226 @022 0BOB  ENXM, D

©e27 8023 1608 OKSAMA, OKSAM
¢330 6024 0660 ECA, ECHO
pas1 pE25 1226 OPY, DISPLY
2032 @R26 1221 SAMXTA, TAPREX
¢233 Pp27 7464 M314, 314
£034 w40

2435 0240  0CRY o

V36 LMODE
¢up37 BE41  0B6D SET 1 8
Z84p g4z 1761 LRTN
¢B4a1 gr43  poge PDP

2pa2 PMODE
©243 BE44  54p2 JMP 12
Cuas pe4> 1179 SMXT,  SAMXIT
845 ge4s6 1777 C1777, 1777
b046 2047 7764 M14, -14

pe47 %50

7250 2850 ©9OP1  STCHAN, 1

6251 251 BBBL  NCHAN, 1

Bus2 2052 BBBL  STTBLK, 1

2053 6853 3180 CLOCK1,» 3109
BO%54 @254 @020 CLOCK2, 20

6p55 9055 POP5 SYNDLY, 5

2056 BE56  BBEL  SYNCON, 1

057 B257 ©0BP1  SYNNUM, 1

2060 0060 BOB1  STOPON, 1

661 ¢P61l  VEBB  STOPNM, @

2062 po62 DOEQ )

0263 2U63  BBY2 2

4264 @064 0047 PLIST, STCHANsL'
2065 0065 0400 C408, 400

0066 poee 7774 X4, -4

2067 ep67 BO@3 C3, 3

2870 @078 1243 TAPEA, TAPE
6871 BB71 BBOE CCXSAV, @

2072 pu72 0303 €303, 303

873 @073 @0E0 BEFORE, @

ee74 0074 0BB0 ENREG, &

vp75 4875 BBBY  IXMASK, @

=



pe7e6 #1080

4077 P10 9153 STACKT, GSTACK=l
1100 0101 @167 STAC,  OSTACK+13
vlol 912 @000 STACKE, @

1192 g1 @0p@ DIS1, @

vigs g104 @0p@ D0IS2, O

1104 p105 0098 TBLK, @

w1go pig6 ©00gy QCTR, @

w106 0187 O¢0P DELTA, ©

0187 @110 00¢@ BUFTOP, ©

0110 ¢111 0000 BUFFUL, @

p111 g112 @0p@ TOTPTS, @

#112 0113 0000 2

#113 g114 0008 )

2114 0115 0087 SAMFLG, @

§115 g116 0088 STORFG, @

0116 g117 0282 SAMINS, @

0117 g12¢ 100@ C1009, 1000
p120 gie2l 20@0@ C2000, 2000
0121 g122 @0@@ DISPL, @

g122 g123 Q@@@ DISP2, @

9123 p124 ©00¢ PUTPTR, @

2124 g125 @0@@ DISCIR, @

9125 @126 1613 SAMSTT, SSTRING=1
2126 g127 1605 FSAM,  FSTSAM
p127 g130 0002 BINIT, @

2139 p131 @088 CLKOL, @

p131 p132 5533 SJIMP,  JMP 1 ,+1
2132 0133 1000 SAMEND
2133 @134 4535 SJMS,  JMS 1 ,+1
9134 g135 1040 THING
8135 0136 0008 AC, 2

2136 2137 0208 LI, )

2137 0140 0@@@ BUFLIM, @

2140 g141 @060 RET, )

¢141 @142 @0@@ CCMASK, 9

p142 P143 PEBY INMASK, 0

£143 0144 ©@0P@ OUMASK, @

2144 p145 ©@P@O MONSW, @

145 0146 1048 THINGA» THING
0146 9147 1864 GSETA, QSET
0147 g150 1113 TIDLEA, TIDLE
2150 g151 @472 MONA,  MONITOR
6151 gL52 7080 X100, <1008
9152 p153 @168 C100, 100
8153 g154 4881 QSTACK, 4801
0154 2155 5001 5001
#155 p156 6081 6001
2156 9157 7001 7001
2157 0160 4002 4002
0169 p161 5802 5002
p161 p162 6082 6002
2162 2163 7082 7002
4163 9164 4003 4903
2164 9165 5003 5003
165 0166 6083 6003
2166 9167 7003 7003
P167 /

2170 /INITIALIZE MODE FOR ADTAPE
0171 /

2172 PMODE
2173 %200

2174 /



2175
2176
2177
0200
3201
Bepe
2203
G204
6205
P206
p207
g210
ve1i
B212
7213
gz14
p215
B2L6
B217
B220
p221
geze
P223
%224
9225
Go2b
©227
7230
p231
PEY
¥e33
2234
p235
$236
0237
#2490
p241
B4z
p243
9244
¥245
pz4s
p247
2250
p25l
pe52
Pos3
B254
¥255
0256
0257
2269
p261
2262
£263
9264
2265
2266
¥267
827
p271
7272
G273

=

pees
2201
p2ez

peus
024

@205
B206
6207
p21p
2211
2212
8213
p214
6215
6216
g217
2220
pz21
p222
3223
gp24
2225
p226
pe2/
0230
p231
1232
5233
p234
3235
8236

B240
p241
p242
6245
6244
peas
p246
247
6250
p251
p252
0255
9254
6255
6256
0257
5269
0261
5262
g263
0264
5265
8266
6267
6270
8271
g272
6273
6274

7308
6p02
6141

7345
pogz2

7081
1852
3105
1185
1152
7700
7402
1365
3141
1108
3u11
3003
7138
3004
3103
1101
7041
S1p2
1375
3423
3lp4
7840
3073
7040
1651
744
5242
1121
5263
1366
7448
5247
1120
5263
1367
7540
5255
7200
1065
5263
1066
7740
5262
1371
5263
1153
3148
1121
3118
114p
7041
$111
3112
$113
3114
1140

XTART,

EX,

CLA
10F
LINC
LMOD
JMP
POP
PMOD
IAC
TAD
DCA
TAD
TAD
SHMA
HLT
TAQ
DCA
TAD
DCA
DCA
STL
DCA
DCA
TAD
CIA
DCA
TAD
DCA
DCA
CMA
OCA
CMA
TAD
SZA
JMP
TAD
JMP
TAD
SZA
JMP
TAD
JMP
TAD
SMA
JMP
CLA
TAD
JMP
TAD
SMA
JMP
TAD
JMP
TAD
DCA
TAD
bCA
TAD
CIA
bDCA
DCA
DCA
DCA
TAD

CLL

E
GOGO

E

STTBLK

TBLK

TBLK

X1088¢
CLA

SAMAN
RET
STACKT
XR1
BETA3
RAR
BETA4
DIS1
STAC

STACKE

I1S20L

I OKSAMA
nlse

BEFORE
NCHAN

n"'s
C2000
EX

X1

o +3

cigep

EX

X2
SZA

|‘+4

C400
EX
X4
SZA CLA
V+3
c200
EX
c1p0
BUFLIM
C2000
BUFTOP
BUFLIM

BUFFUL
TOTPTS
TOTPTS+1
TOTPTS+2
BUFLIM



2274
8275
8276
2277
8300
0301
2302
2383
U384
0305
8306
2307
P310
8311
2312
¥313
2314
0315
0316
Bs17
¥320
¥321
0322
2323
2324
2325
8326
2327
2330
2331
8332
0s33
0334
2335
2336
8337
0340
2341
p342
2343
0344
0345
2346
2347
0350
2351
2352
2353
2354
2355
2356
8357
2360
2361
2362
2363
0364
0365
2366
2367
P370
9371
2372

Id

8275
0276
9277
R
8301
8302
2303
0304
305
8306
0307
310
g311
8312
313
B314
9315
2316
0317
03520
9321
g322
p323
8324
2325
8326
8327
p330
0351
2332
2333
0534
0335
8336
2337
2348
§341
Bs42
8343
8344
0345
0346
0347
8350
¢351
8352
2353
9354
8355
8356
8357
VY
2361
8562
2563
2364
8365
0366
8367
8378
8371
2372
8373

3187
3115
5122
3123
6046
4424
1121
3130
1859
0370
1153
3117
1117
3773
1126
3010
1851
7041
3116
1364
3410
2117
1117
3410
1363
3410
1134
3410
2116
5520
1132
341p
6132
6133
1153
6132
7208
1054
7041
6133
7200
1374
6134
3874
3071
1056
1357
3356
1857
2000
5757
2400
0ig3
2406
8oe2
6141
1620
7777
7776
2837
2208
2004
1685

IN1,

INJUMP,

C2,
LINCI,
SAMAN,

X2,
€37,
c2ee,
C4.,
FSTA,

DCA DELTA
DCA SAMFLG
DCA DISP1
DCA DISP2
LS

JMS 1 ECA

TAD ceene
DCA BINIT
TAD STCHAN
AND c37
TAD c100
OCA SAMINS
TAD SAMINS
DCA I FSTA
TAD SAMSTT
DCA XR@
TAD NCHAN
ClA

0CA STORFG
TAD LINCI
DCA 1 XR®
152 SAMINS
TAD SAMINS
DCA 1 XR@
TAD c2

DCA 1 XRO
TAD SJUMS
DCA I XR@
152 STORFG
JMP IN1
TAD SJUMP
DCA 1 XRB
CLLR

CLAB

TAD ciee
CLLR

CLA

TAD cLocK?
CIA

CLAB

CLA

TAD c3ee
CLEN

DCA ENREG

DCA CCXSAV

TAD SYNCON
TAD INJUMP
DCA ,+2
;AD SYNNUM
NI S
INSSH

INEXF

INCCX

2

6141

SAMEN

-1

<2

37

200

4

FSTSAM



B373
374
9375
B376
5377
gapn
72491
pag?
2483
Gaga
2495
pans
pag7
B4A1E
véil
34172
ge13
p414
0415
$416
pa17
B4z20
B4zl
paze
©423
u4 24
$425
B4 26
B4az7
43y
2431
7432
72433
3434
3435
2436
p437
9443
441
P44z
443
z444
7445
Gass
B447
pasy
past
7452
Fas3
gass
7455
7454
B4y
B460
461
3462
3463
$464
B465
%466
Ba67
470
Ba71

=

B374
2375

g4oe
£aol
2402
2403
6404
£4us
2406
p4p7
Y41e
p411
6412
2413
ga14
p415
€416
2417
420
pazi
422
pa23
3424
425
0426
0427
2430
ERES
B4 32
8433
0434
2435
2436
gas7
2440
2441

$442
(443
g444
7445
446
447
@450
7451
g452
7453

2454
8455
2456
8457
346
461
5462
0463
$464
ga65
B4 66
g467

B306
2131

4513
3782
5213
4321
3703
5213
4526
1075
3g22
1142
3143
1068
8317
1221
3220
1063
2000
5621
2426
¥431
3434
p437
4313
$704
5237
4321
3705
5237
4326
1142
3144
7200
1526
6141

bgp4
BBt
2195
4447
717
pogn
21y
2507
LogL
@eg2

7201
3145
$186
6001
Yasxul)
4710
4711
5261
4712
4711
4425
5264

c3ag,
15200,

*400

INSSH,

INEXF,

INCCX:

ING,

JMPSTI .,

QUS3SHUs

QUEXL,

QUCC X,

INS,

SBLX,

MONL .

MONZ,

300

ISZ CLKDL

JMS SSSET
DCA 1 SSA
JMP IN4
JMS EXLSET
DCA I EXA
JMP IN4

JMS CCXSET
TAD IXMASK

DCA ENXH

TAD CCMASK
DCA INMASK
TAD STOPGON
AND c7

TAD JMPSTI
OCA *2
TAD STOPNM+2

2

JMP ] 8
QUSSH

OUEXL

ouceXx

IND

JMS SSSET /SSH
DCa 1 §s0
JMP INS
JMS EXLSET /EXL
0CA 1 EXO
JMP IN5
JMS CCXSET /CCX
TAD CCMASK
DCA OUMASK
CLA

TAD C140

LINC

LMODE

ESF

CLR

ADD TBLK

STC SBLX

CHK 12

B

CLR

ADD Clio

AXQ

POP

PMODE

CLA IAC

DCA MONSH
DCA QCTR

10N

NOP

JMS | SYNA
JMS CHTTYA

JMP MONY
JMS 1 STOA
JHS 1 CHTTYA
JMS 1 DPY

JMP MONZ



2679
p671
B672
P673
2674
@675
0676
0677
p7a8
p7p1
07982
8733
2734
8785
786
B787
p71@
#4711
g71e
B713
w714
@71b
#8716
a717
8720
p721
@722
g723
724
g72b
p726
@727
8730
8731
2732
w733
8734
735
9736
2737
2740
@741
8742
2743
2744
B745
8746
747
@758
@751
@752
#3753
2754
B755
8756
@757
a76@
@761
2762
2763
8764
@765
8766

0668
V661
2662
0663
p664
0665
0666
2667
p670
2671
g67e
0673
0674
8675
9676

pe77
p7e0
@741
p722
0793
w744
878>
g706
@7e7
g714
8713

p712
8713
2714
2715
p716
6717
0720
g721
B722
8723
g724
B725
2726
@727
6730
0731
6732
€733
6734
@735
8736
2737
2740
8741
8742
B743
@744
2745
8746
8747

BUpR
6041
5261
6846
3257
1344
6041
5266
6046
1067
6041
0272
6046
7200
5660

6002
6031
5300
6036
1345
7640
5277
1872
4260
6081
5600

1257
1346
3257
1257
1347
7710
5324
1257
135¢
3257
1183
3104
1257
7841
3193
L6080
7467
7456
7460
7450
7455
7452
7517
7506
23¢1
7470
p212
7475
7520
7766

/
ECHO,

/

/PAUS AFTER
/

PAUS,

/
/SET UP
/
DISSET,

D1S81,

M311,
M322,
M320,
M330,
M323,
M326,
M261,
M272,
M321,
M3L2,
C212,
M303,
M260,
Mi2,

)

TSF
JMP el
TLS
DCA
TAD
TSF
JMP
TLS
TAD
TSF
JMP
TLS
CLA
JMP ]

10F
KSF
JMP
KRB
TAD
SZA CLA
JMP
TAD
JMS
10N
JMP 1

DISPLAY

TAD
TAD
0CA
TAD
TAD
SPA CLA
JMP
TAD
TAD
DCA
TAD
DCA
TAD
ClA
DCaA
JMP 1
=311
~322
=320
«330
2323
=326
=261
=272
321
=310
212
~-303
=260
=12

KHAR
c212

0'1
c3
'“l

ECHO

P UNTIL C IS TYPED

@l
M383

PAUS
c3a3
ECHO

CHKTTY
REGISTERS DIS1 AND DIS2

KHAR
M26@
KHAR
KHAR
M12

D1S8S1
KHAR
M7
KHAR
DIS1
0Is2
KHAR

DIsi
CHKTTY



2767
B778
8771
8772
B773
@774
p775
4776
8777
10068

B756
751
2752
3753
@754
B752
@756
8757
2768
@761
aree
8763
B764
p76=
p766
B767
B776
771

1080
1881
1002
1883
1604
1985
1086
1007
1010
1611
1912
1813
1014
1815
1016
1817
1028
1921
1gee
1823
1024
1925
1026
1g27
1238
1951
1032
1033
1034
1835
1036
1887

7771
1716
1871
0143
7650
53565
6134
1874
0E22
6134
3074
5764
1744
1771
3370
5770
0000
1400

1116
7650
5445
2114
5210
2113
7000
7060
2111
5236
4264
4313
7450
5228
3115
5470
3115
7180
1130
1121
7420
7410
1121
3130
1130
s110
1140
7041
3111
5445
2110
5445

Bupd
3524
1125
1ip3
7648
5254
1524
4122
5257
1125

M7 4 -7
OLALA, DIAL

CCX, TAD CCXSav
AND INMASK
SNA CLA
JMP CCX1
CLEN
Tal ENREG
AND ENXM
CLEN
DCA ENREG
JMP ] el
CLOCKG
CCXL T&D ] SYNLB
DCA +2
JMF T g+l
]
SYN1B, SYNGO
«1p0g
SAMEND, TAD STORFG
SNA CLA
JMP I SMXY
15 TOTPTS#?
JHP SAMS
1S# TOTPTS 1
NOP
NOP
SAM3, 152 BUFFUL
JMP SAMS
JMS Q8ET
SAM7, JMS TIDLE
SNA
JMP SAMEN
DCA SAMFLG
JMP ] TAREA
SAMEN, DCA SAMFLG
SAMIL, CLL
TAD BINIT
TAD c2682
SNL
SKP
TAD ca2oon
OCA BINIT
TAD BINIT
DCa BUFTOP
T4l BUFLIM
Cla
DCA BUFFUL
JMP 1 SBMXT
SAMY, 152 BUFTOP
JMP ] SMXT
/ROUTINE TO BE USED IN SAM LOOP
/
THING:, @
DCA I PUTRTR
TAD DISCTR
TAD DIs81
SZ4 CLA
JMP THINGZ
TaD 1 PUTPTR
OCA DISPL
JMP THINGL

THINGZ: TAD

DISCTR



1266 1852 1124 TAD D1se

10867 1853 7640 SZA CLA

1974 1854 9257 JMP THINGL
1871 105% 1524 TAD 1 PUTPTR
1472 1856 3123 DCA DIsP2
1875 1957 2125 THING1, IS%Z DISCTR
1274 1060 1124 TAD PUTRPTR
1275 1061 1107 TAD DELTA
1376 1967 SL24 OCA PUTPTR
1377 1065 5640 JMP O] THING
1Lg# /

1181 /TIME (LONGEST 49,5 USECS
1182 /

1183 1064 QBRI QSET, 2

1124 1065 1312 TAD C4X

1195 1066 1196 TAD QCTR

1186 1067 1275 TAD MLIM

1187 1079 7500 SMA

1119 1971 5277 JUP TYPAX

1111 1072 1276 TAD LIMX

1112 1873 31@6 DCA QCTR

1113 1074 5664 JMP 1 QSET
1114 1875 7763 MLIM, =15

1115 1076  @B15  LIMX, 15

1116 1877 7208 TYPAX, CLA

1117 1128 13p4 TAD LT

1120 1161 s$pie DCA XRO®

1121 1102 5703 JMP 1 ,*1

1122 1183 1313 TYPGO

1123 11064 1184 LT, .

1124 11085 ©3g6 386

1125 1106 23pi 301

1126 1107 @323 323

1127 1110 9324 324

1138 1111 00¢8 2

1131 /

1132 1112 08d4 CaX, 4

1133 /CHECKS STATUS OF TAPE=EXIT WITH AC NOT= @ IF IDLE
1134 /

1135 1113 @¥@g TIDLE., @

1136 1114 7001 1AC

1237 111% 6141 LINC

1140 1116 2416 416

1141 1117 #0811 11

1142 1120  p@e? 2

1143 1121 5713 JMP ] TIOLE
1144 /CHECK TOTAL PTS TO STOP
1145 1122 72¢88  TOTP, CLA

1146 1143 1pe2 TAD STOPNM¢1
1147 1124 7161 CLL CML C1A
1150 1125 1113 TAD TOTRTS+1
1151 1126 7530 S#L SPA

1152 1127 5337 JMP TOTP1

1153 1130 7440 524

1154 1131 5745 JMP 1 ALDA
1155 1132 1063 TAD STOPNM#2
1156 1133 7141 ClA CLL

1157 1134 1114 TAD TOTPTS#2
1160 1135  763@ SZL CLA

1161 1136 5745 JMP T ALDA
1162 1137 7209 TOTPL, CLA

1163 1140 1744 TAD 1 STOPPP

1164 1141 3343 DCA ,+2



1165
1166
1167
1179
1171
1172
1173
1174
1175
1176
1177
1200
1201
1262
1283
1204
1285
1206
1207
1210
1211
1212
1213
1214
1215
1216
1217
122
1221
1222
1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1436
1237
1248
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263

%

BB g bt g b e s g g
TS e SN SN SNy S N I
SO OO O O O 06 O AR
B~ O U B O B S I g

-
3
[

1173
1174
1175

[
[
d
)

pas
fay
b
o

o

momoEm s
T o~ 08 AT s O RO R I

VLU A AN AV LS I N 1Y )

o)

e e e

LS Sl el Sl S S SR R I I PP
VIS

[ACIEASIE LU AR RSO I S9)
LEIAVEE S T I« LT N R Y WY

LA SEASTEAV N AN BE A
[V AV AN I S A

[P
U

™
N
o

1227

1238
1231
1234
1233

5743
guBo
1431
1465

1357
5013
1413
6041
5551
6046
7640
5350
55571
1157
0207
pegy
0215
B212
2305
2316
8304
2200
6141

@223
Bois
ge24
gai6
poe2

5426

3136
7010
$137
1153
6151
5210
7208
5243
7208
6131
7402
6135
7589
5220
7200
5423
$871
1137
7164
1136
6001
5400
LY
6141

2122
2341
8143
pi11

STOPPPR,
ALDA,

/
ENSEN,

ENL,

SAMXIT,

JMP T el
]

STOPP
ALDONE

TAD EN1
DCA XR3
TAD | XR3
TSF

JMP =1
TLS

SZA CLA
JMP |'5
JMP 1 MONA
4

207

287

215

212

385

316

3p4

g

LINC

LMODE

XSK [ BETAZ
NOP

XSK 1 BETA4
NOP

POP

PMODE

JMP T SAMXTA

/INTERRUPT HANDLER

“l200
POPBIN,

6151

CLOCK.,

Disas,
TAPEX,

GOCAT,
DISPLY,

OCa AC
RAR

OCA LI
TAD cloe
JMP CLOCK
CLA

JMP TAPE
CLA

6134

HLT

CLSA

SMA

JMP DISAB
CLA

JMP 1 OKSAMA
DCA CCXSaV
TAD Ll
CLL RAL

TAD AC
TON

JHP T B

2

LINC

LMODE

ADD DISPi
SCR 1

DIS BETAZ

CLR

/BYE BYE



1234
1235
1286
1237
1240

1241
1242

1245
1244

1245
1246
1247
1258
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1269
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276
1277
1309
1801
1302
1383
1304
1305
1306
1307
1310
13811
1312
1314
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326

2123
25441
2144
2911
2082

2626
7777

1349
6151

7280
1106
7450
5221
1242
$106
1411
5337
1337
'RLH
1105
5270
1337
B342
1843
3266
6141
0eog
8716
8009
8002
2105
1185
1152
7700
5311
1011
1102
764
5395
1109
3811
1115
7658
5221
5541
1822
3010
6041
5313
1410
6046
7644
5313
5744
1322
9215
8212
8324
2301

MLX,

ADD DISP2
SCR 1

DIS BETA4
CLR

POP

PMODE

JMP 1 DISPLY
=]

/TAPE INTERRUPT HANDLER

/
TAPE,

WRITE

TAPES,

TAPEL,
TYRGO,

LISTP,

TAD caaex
6151

CLA

TAD QCTR

SNA

JMP TAPEX

TAD M1X

DCA QCTR

TAD 1 XR1
DCA TEMP
TAD TEMP
AND c7908
TAD TBLK
DCA WRITE
TAD TEMP
AND C7X
TAD C64DX
DCA 2
LINC

@

716

2

2

152 TBLK
TAD TBLK
TAD X1009
SMA CLA

JMP TAPEL
TAD XR1
TAD STACKE
SZA CLA

JMP TAPES
TAD STACKT
DCA AR
TAD TAMFLG
SNA CLA

JMP APEX
JMP L ET
TAD JISTP
DCA R@
TSF

JMP c=4
TAD 1 RO
TLS

SEA CLA

JMP APEL+2
JMP 1 & AKE
215

212

324

331



1363
1364
1365
1366
1367
1370
1374
1372
1373
1374
1375
1876
1377
1400
1491
1402
1403
1404
1405
1406
1447
1410
1411
1412
1413
1414
1415
1416
1417
1429
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1483
1434
1435
1436
1437
1440
1441
1442
1443
1444
1445
1446
1447
1450
1458
1452
1453
1454
1455
1456
1457
1460
1461

1448
1441
1442
1443
1484
1485
1496
1427
1418
1411
1412
1413
1414
1415
1416
1417
1428
1421
1442
1424
1424
1425
1426
1427
14584

1431
1442
14338
1434
1438
1436
1437
1447

2320
2385
Bzi5
g212
g2i2
v2p7
zz2a7
eove
Beop
g200
7000
zog7
B64@
1532

2011
33554
woo4
20811
Bool
2up4
6003
B20o

2oe0
7209
1206
1856
3205
2050
5606
1412
1423
7752
7001
6141
LYY
ee11
g2
7650
5600
5622
1744
7001
6141
P2 oY
go1L
pog2
5217

2000
7200
1437
1860
3236
boaa
5637
1444

TEMP,
C208X,
crveee,
C7X,
C640X,
ALFAKE,

GOGG,

CeXe,
/
“1400

/
SYNGO.

JMPSYN,

SSW,

SSHSYN,

SYNC1,

CLAD,

EXL s
EXLSYN,

/

320
385
215
212
212
207
287

208
7000

640
ALL4

LMODE
CLR

ADD C2Xxp
ESF

CLR

AXO

ESF

JMP &
200
PMODE

@

CLA

TaD JMPSYN
TAD SYNCON
OCA e+l

]

JMP ] o0
SSH

EXL

ceCx

1AC

LINC

7

11

2

SNA CLA

JMP SYNGO
JMP T CLAD
CLOCKG

[AC

LINC

a

11

2

JMP SYNC1

/CHECK FOR STOP SIGNAL

STOPP,

JHMPSTO,

4]

ClL.A

TAD JHPETO
TAD STOPON
0C4 2!

@

JMB 1 .
S5SH

/PDP



1462
1463
1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510
1511
1512
1513
1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
(1035
1534
1535
1536
1537
1540
1543,
1542
1543
1544
1545
1546
1547
1550
1551
1552
1553
1554
1555
1556
1557
1560

14471
1442
1443
1444
1445
1446
1447
1450
14514
1452
1453
1454
1455
1406
1457
1460
1461
1462
1463
1464
1465
1460
1467
1470
1471
1472
1473
1474
1475
1476
1477
1900
1501
1502
1503
1004
1505
1546
1507
1510
1511
1h1e
1513
1514
1515
1516
1517
1520
1521
1b22
1523
1»24
1525
1526
1527
1538
1534
1532
1534
1534
1835
1536
1537

1454
1462
1122
7001
6141
puan
0oLl
002
7650
5631
5265
7004
6141
0U00
0e11
BUp2
5251
1874
pL44
5251
7200
6132
1148
1111
7650
5524
1110
3124
1051
7041
5140
7130
4546
2149
5300
2111
7410
5311
2110
5273
6002
4547
4550
7450
5322
3115
1370
34,44,
5470
6001
3115
1106
7640
5324
4550
7650
5327
6002
7200
6141
voeL
poge
1064

SGSW,

SSWSTO,

STOPL,

SEXL

EXLSTO,

SCCX s

ALDONE,

ALl

A2,

ALS,

AL3,

ALB

ALL4,

SEXL.

SCCX

TOTP

1AC

LING

@

11

2

SNA CLA

JMP 1 STQPP
JMP ALDONE
1AC

LINC

1%

11

2

JMP STOP1
TAD CCXSAV

AND OUMASK
JMP STOPY
CLA

CLLR

TAD BUFLIM
TAD BUFFUL
SNA CLA

JMP AL
TAD BUF TOP
DCA PUTPTR
TAD NCHAN
ClA

DCA BUFLIM
STL. RAR

JMS THINGA
152 BUFL IM
JHMP ALZ
152 BUFFUL
SKP

JMP 3
152 BUFTOP
JMP ALY
10F

JMS 1 QSETA
JMS ] TIDLEA
SNA

JMP ALS
PDCA SAMFLG
TAD ALBA
DCA RET

JMP T TAPEA
ION

DCA SAMFLG
TAD QCTR
SZA CLA

JMP AL3

JMS ] TIDLEA
SNA CLA

JMP ALS
10F

CLA

LINC

1

2

TAD PLIST

/CLSA



1561 1540 S010 DCA XRE
1562 1541 1047 TAD Mi4
1563 1542 5107 DCA DELTA
1264 1548 1046 TAD c1777
1565 1544 3011 DCA XR1
1966 1542 1418 ALL@, TAD | XRo
1587 1546 3411 DCA 1 XRi
1570 1547 2107 1S% DELTA
1571 1550 5345 JMP ALLD
1572 1551 7040 CMA

1573 1552 1105 TAD TBLK
1574 1958 3411 DCA 1 XR%
1575 1554 713p STL RAR

1576 1555  1@52 TAD STTBLK
1577 1556 3362 DCA AL15

1608 1557 6141 LINC

1681 1560 6643 641

1642 1561 @716 716

1603 1562 U200 ALLS, 2

1604 1563 pog2 2

1605 1564  1p6&7 TAD €3

1686 1b6b  $145 DCA MONSH
1687 1566 5767 JHP 1 et
1610 1567 1146 ENSEN

1611 1578 1522  ALSA. ALS

1612 1971 @104 ADPYR, 0104

1613 1572 2401 2421

1614 1573 2095 2005

1615 1574 7777 7777

1616 1575 Qe @

1617 1600

1629 1680 2131 OKSAM, ISZ CLKOL
1621 1681 5426 JMP 1 SAMXTA
1622 1682 1315 TAD JMPRBY
1623 1683 $200 DCA OKSAM
1624 1604 6141 LINC

1625 1605 0008 FSTSAM, O

1626 1606  0eg2 2

1627 1607 7280 CLA

1630 1618 111D TAD BUFTOP
1641 1611 $124 DCA PUTRTR
1632 1642 7001 Iac

1633 1613 $125 DCA DISCTR
1634 1614 DUZZ  SSTRING: B

1635 /

1636 vl B0

1637 1715 5284  JUMPBY, JUMP FSTSAMe1
1640 /

1641 /CALL DIAL "X FROM TTY
1642 /

1643 1716 6002 DIAL, [OF

1644 1747 6141 LINC

1645 LMODE

16486 1728 7740 JMP FIXup
1647 1721 P64z LDF 2
1658 1722 0063 SET I  BETA3
1651 1723 2014 2014

1652 1724 gu64 SET I  BETA4
1653 1725 1733 DITAB=1

1654 1726 1024 LDA 1  BETA4
1655 1727 1p63 STA 1  BETA3
1656 1730 @45p AZE

1657 17341 7726 JMP o8



1660
1661
1662
1663
1664
1665
1666
1667
1679
1671
1672
1673
1674
1675
1676
1677
1720
1781
1782
1783
1794
17@5
1736
17087
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721
1722
1723
1724
172%
1726
1727
1730
1733,
1732
1733
1734
1735
1736
1737
1740
1741
1742
1743
1744
1745
1746
1747
1750
1751
1752
1753
1754
1755
1756

1732
1733
1734
1735
1736
1737
1740
1741
1742
1743

1744
1745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1/57
1760
1761
1762

1763
1764
1765
1766
1767
1770
1771
1772
1773
1774

0020
gaz1
go22
8023
o2 4
025
0226
0027
0030
0031
0032
0033
2O 4
2035
2036
2037
0040
2041
2042
2043
Bo44
0845
2046

gepz2
6015
2643
2721
7300
PUuBe
9211
paaL
boga
6008

1855
7041
7449
53553
1315
3200
7410
3131
1053
6132
7208
2145
5551
6002
6141

5774
2040
1629
6000
5773
3774
2500
6081
2080
LY

1829
2022
a4
1022
nre2
1240
pe11
1120
2010
4012
2641
1024
p7@2
1120
6206
4013
1831
1872
9233
6040
6057
6064
6871

DITAB,

FIXUP,

LIF
JMP
LOF
RCG
7\38
]
CLR
AXO
ESF
JMP
PMOD

/START CLOCK

CLOCKG,

LRTN,

QrT,
22,

START,

TAD
ClA
SZA
JMP
TAD
DCA
SKP
DCA
TAD
CLLR
CLA
]s2
JMP
1QF
LINC
LMQD
STC
ARD
BSE
6000
STC
ADD
108
6291
2

2
SEGM
#20
LDA
208
ESF
LDA
QAIN
STA
11
ADA
2090
STC
LOF
LDA
QAIN
ADA
sAAA
STC
LDA
STA
XSK
JMP
JMP
JMP
JMP

)
]

2
E

SYNDLY

'+
“MPBY
OKSAﬂ

CLKOL,
CLOCK1

MONS W
1 MONA

£ B
22
49

!

eIt -
22

NT 2
1

1
IT=4

1

12
1

1
1Ts4
I
END
13

I 11
112
1 13
-3
M1
MA
M2



1787
17 68
1761
1762
1763
1764
1768
1766
1767
1778
1771
1772
1773
1774
1775
1776
1777
2000
2001
2802
2003
2084
2005
2B06
2067
2B1e
2014
2212
2013
2814
2015
2016
2617
20z2e
2821
2022
2023
2024
2825
2026
20827
2038
2831
2032
2333
20834
2035
2836
2037
2049
2641
24z
2043
2844
2245
Z046
2847
2850
2051
2852
2053
2054
2855

2Ba7
o5
Bo51
pese
N
pas4

4055
4956

2057
pp60
2E61
062
2063
ge64
ga65
eo66
po67
PE7o
pE71
2072
2973
0874
vg7s
@876
2077
2100
6101
6102
6103
p104
0105
81086
p187
2110
6111
g11ze
8113
g114
B115
8116
2117
£120
2121
2122
2123
2124
2125
9126
p127
2130
6131
2132
2133
P134
2135
2136
gis7
2148
p141
p142
2143

6105
6121
6135
6151
6223
pogez

5656
p2ao

8057
00os
Bo@1
6020
6617
gu57
8820
0601
6041
6017
ee57
g0gp
6703
2232
2671
6227
6870
2671
0603
6020
6017
6073
9857
000y
6703
0262
6671
6227
0070
g671
2603
6141
60817
6107
8e57
CELY
6703
6331
8671
6227
8070
B671
0603
6231
6017
6123
8057
2220
6703
p421
2671
6227
2075

JMPME,
JMPM6E,

LOCX,
M1,

MA,

M2,

M2A

M3,

M3A,

M4,

M4A,

M5,

MSA,

JMP M3
JMP M4
JMP M5
JMP ME
JHP M6
POP
PMODE
JMP T LOCX
206
LMODE
SET 17
]

LIF 1
JMP M14
JMP 17
SET 17
]

LIF ¢

JMP MAA
JMP 17

SET 17

7

JMP O QAINIT
MESS2
ANSWER

JMP CHKSNS
SET | 1o
ANSKHER

LIF 3

JMP M2B
JMP 17

JMP MZ A
SET 17

@

JMP QAINIT
MESS3
ANSHER

JMP CHKSNS
SET I 18
ANSHER

LIF 3

JMP M3B
JMP 17

JMP MIA
SET 17

4]

JMP QAINIT
MESS4
ANSHER

JHMP CHKSNS
SET I 18
ANSHWER

LIF 3

JMP M4B
JMP 17

JMP M4 4
SET 17

4}

JMP QAINIT
MESSS
ANSWER

JMP CHKSNS
SET | 19



2056
2057
2064
2061
2062
2063
2064
2865
2066
2067
2079
2071
2872
20873
2074
2875
2076
2077
21082
2191
2182
2183
2104
2195
2106
2197
2118
2111
2112
2113
2114
2115
2116
2117
2129
2121
2122
2123
2124
2125
2126
2127
2430
2131
2132
2133
2134
2135
2136
2137
21449
2141
2142
2143
2144
2144
2144
2144
2144
2144
2144
2144
2144

2225
@226
pgR27
p230
231
P23z
P233
p234
9235
p236
9237
pe4n
p241
pe4az

2671
8603
6320
6017
6137
BU57
2R0o
6703
0566
0671
6227
0870
0671
1330
1420
1600
6017
1428
3108
6171
6153
6703
2636
671
6227
0070
6671
0603
6531
6817
6171
0057
poDoe
67083
0527
0671
6227
Va7
0671
1330
1429
0380
6017
6205
0p45
0BOE
1330
2683
0040
0005
6000
0440
6756
6044
2623
2401
2224
1116
0740
2310
2116
1605
1449

ME »

MEA,

MF A

M6,

M6A,

ANSBUF,

CHKSBNS,

ANSHWER

LIF 3

JMP M5B
JMP 17

JMP M54
SET 17

0

JMP QAINIT
MESSE
ANSWER

JMP CHKSNS
SET ! 1P
ANSHWER

LDH 1 182
SHD 1

16080

JMP 17

SHD |

3109

JMP MFA
JMP MEA
JMP QAINIT
MESSF
ANSWER

JMP CHKSNS
SET I 1@
ANSHER

LIF 3

JMP MFB
JMP 17

JMP MFA
SET 17

]

JMP QAINIT
MESSé
ANSHWER

JMP CHKSNS
SET 1 14
ANSWER

LDH 1 19
SHD I

2309

JMP 17

JMP M6A
SET 5

@

LOH 1
LIF 3
SET 0
5

JMP 8
SNS ¢
JMP QARFSH
JMP START

10



2144
2144
2145
2145
2146
2146
2146
2146
2146
2146
2146
2146
2146
2146
2146
2146
2146
2146
2147
2147
2147
2147
2147
2147
2147
2147
2147
21508
2158
2151
2151
2151
2151
2151
2151
2151
2151
2151
2151
2152
2152
2153
2153
2153
2153
2153
2153
2153
2133
2153
2153
2154
2154
2155
215%
2155
2155
2155
2155
2155
2155
2155
2155

0243
p244

2245
g246
247
B256
B251
p252
2253
p254
3255
B256
p257
p260
g261

pe62
P263
p264
g265
p266
B2e7
Be27e
@271

272

B273
B274
2275
g27¢6
277
0328
@31
6302
2323

B304

g3@5
306
p307
831y
p311
8312
2313
314
B315

316

6317
g320
p321
8322
p323
2324
325
p326
p327
83349

4874
6243

4743
616
2515
p2p5
2240
1786
4283
0@t
1616
2514
2349
7462
3400

2623
2401
2224
1116
2740
2402
1413
4074

6343

4743
6649
4240
4840
40 4p
4040
2201
2405
4874

6443

4743
@640
2549
1722
4815
4017
2248
2377
4074

6143

4743
B6g4
514
131
7540
7463
4030
40822
0124
2534

MESS2, TEXT ZFSTARTING CHANNEL

FNUMBER OF CHANNELS <2\Z

MESS3, TEXT ZFSTARTING TBLK <3

F RATE <4

F UOR M OR S? <4

<2



2155
2156
2156
2156
2156
2156
2156
2156
2156
2157
2157
2160
2160
2160
‘2168
2160
2160
2164
2160
2160
2168
2161
2161
2161
2161
2161
2161
2161
2161
2161
2161
2161
2161
2162
2162
2162
2162
2162
2162
2162
2162
2162
2162
2162
2163
2163
2164
2164
2164
2164
2164
2164
2164
2164
2164
2165
2165
2165
2165
2165
2165
2165
2165

3331
8332
B333
3334
3335
B336
p337

3340

B34l
8342
2343
3344
#1345
0346
2347
P35
3351

7352
2353
8354
2355
B356
@357
2360
g361
B362
B363
3364

365
3366
B367
@379
8371
P372
#3373
P374
8375
2376

8377

P40@
2421
@402
0483
D404
2405
D406
2407

0419
411
412
B413
2414
2415
2416
0417

06490
4040
4049
4023
3116
B342
1716

7243

4743
B661
5640
23085
1623
2549
2327
1124
B31Q

4016
4306
6256
4225
3024
Bo522
1601
1449
1405
2605
1440

1643
8663
5649
8344
1783
1349
2310
Blié
1605
1442

1643

4743
g64g
4040
4040
49049
4003
1704
8540

7461
4306
4049
4049
4049
4044
1640
7461

FDELAY= <3 X RATENZ

MESS4, TEXT 2F

Fl.

F2.

F3|

SENSE SWITCH N

EXTERNAL LEVEL N

CLOCK CHANNEL N

CODE <1

SYNC ON!



2165 B420 3400

2165 F N <INZ
2166

2167 ga21 0640
2187 2422 4040
2167 g423 @516
2167 G424 0449
2167 425 2301
2167 g426 1520
2167 427 1411
2167 2436 1687
2167 7431 4817
2167 MESSS, TEXT 2F END SAMPLING ON3
217a z432 1672
2178

21731 B433 4347
2171 2434 4306
2171 #3435 6156
2171 p436 4023
2171 £437 0516
2171 2448 2385
2171 pa4l  4p23
2171 pa4az2 2711
2171 P443 2403
2171 P4a44 1040
el7i Fl, SENGE SWITCH N
2172 B445 1643
2172 ga4e D662
2172 2447 5640
2172 @458 8530
2172 2451 2405
2172 p452 2216
2172 2453 0114
2172 p454 4014
2172 @455 8526
2172 @456 0514
2172 F2, EXTERNAL LEVEL N
2173 gas?  4pie
2173 @46l 4396
2173 P46l 6356
2173 gaéz2 4033
2173 2463 1417
2173 F464 0313
2173 2465 4003
2173 p466 10@1
2173 pa67 1616
2173 2478 0514
2173 F3, CLOCK CHANNEL N
2174 B471 4916
2174 p472 4306
2174 0473 6456
2174 p474 4p24
2174 2475 1724
2174 g476 Bli4
2174 2477 4Bz0
2174 @500 2423
2174 @501 4820
2174 g5 B522
2174 2503 4003
2174 p524 1056
2174 Fé4, TOTAL PTS PER CH, N
2175 2585 4816

2175



2176
2176
2176
2176
2176
2176
2176
2176
2176
2176
2177
2177
2177
2177
2177
2177
2177
2177
2177
2200
2201
2201
2201
2201
2291
2201
2201
2201
2281
2202
2202
2283
2283
2203
2203
2203
2283
2203
2283
2203
2204
2204
2285
2205
2285
2285
2285
2205
2205
2285
2205
2285
22085
2205
2285
22185
2206
2206
2206
2206
2206
22086
2286

B506
@527
2510
@511
2512
2513
2514
@515
a516

@517
B520
2521
3522
p523
524
525
@526

p527
@530
2531
2532
533
@534
2535
#3536

@537

3540
2541
3542
8543
@544
B545
2546
2547

@554

2551
3552
@553
@554
@555
@556
B557
@560
@561
B562
@563
2564
8565

B566
p567
8570
2571
2572
8573
8574

4347
4306
4042
4048
4048
4240
2317
2405
4074

6143
2640
4040
4040
4049
4016
4074
6434

8649
4815
1725
1624
4004
2124
8149
2491

2095

4347
4306
40 40
4040
4017
1640
2516
1124

4061

4347
4306
2431
2085
4003
4024
1742
8317
1624
1116
2505
7461
3408

Béag
4023
B1eé
2549
2081
2201
1505

F CODE <«

F N <4\Z

MESS6, TEXT ZF MOUNT DATA TAPE

F ON UNIT 1

FTYPE C TO CONTINUECINZ



8575
B576

8577
B&po

B6el
gege
2603
gegé
685
Gedé
peg?
peid
611

2612
BeL3
geL4
8615
g6is
B&L7
g620
p621
peze

2623

pea4
2625
pez2ée
G627
P63
B631
p632
B623
2624
2635

B636
9637
p648
po64l
p64a2
7643
7644
pe4as

2647

P653
2651
g652
2653
7654
JohD
B656
B557
P66

2405
2223

7743
4743

4743
Be4y
4240
1106
4016
1754
2431
2@55
4040

1643
Bé4ap
4040
1106
4031
6523
5424
3ize
B548

4031

4347
43086
4040
4040
404D
2205
2014
31480
7461
3400

B64p
4040
2482
1413
4014
1783
124
1117

1677
4347

4347
4306
4040
4840
2402
1413
4416
1754
4474

MESSE, TEXT 2ZF

F IF NOLTYPE N
F IF YES,TYPE

F REPLY <iNEZ
MESSF, TEXT ZF

F TBLK NO, <3

S

Y

AVE PARAMETERS?

TBLK LOCATION?



2221
2221
2221
2221
2221
2221
2221
2221
2221
2222
2223
2224
3201
3202
3203
3204
3205
3206
3297
3219
3211
3212
5213
3214
3215
3216
3217
3220
3221
3222
3223
3224
$225
3226
3227
3230
3231
3232
3233
3234
3235
3236
3237
3240
3241
3242
3243
3244
3245
3246
3247
3250

- 3251

3252
3253
3254
3255
- 3256
3257
3260
3261
3262
3263

B661
0662
#3663
Bo64
B665
P666
g667
@678

B671

0020
Bo21
@p22
P23
@24
@025
pR26
po27
Bose
ap31
0g32
PE3S
P34
pE35
BO36
0837
2040
BB41
P42
Q043
2044
g0 45
2046
o47
gU50
251
'YEY:
2053
P25 4
P55
2056
2057
2060
po61
g2
2063
2064
gB6s
pB66

ag67
pa7e
pe71
pe72
2a73
pE74
ga75
BR76
2@77

6343
a640
40498
4025
1611
2440
4074
6134

po@0

2055
0e0p
2054
8655
2640
1020
2010
1040
0647
BoL7
4641
6611
2467
7016
1000
8656
1129
7740
0471
7016
1000
2656
1460
7777
0467
0211
4657
ip2p
@012
1849
0647
p217
4641
6611
0467
7016
1020
p656
2470

7816
1120
7757
2471
7916
i12p
2018
0471
6130

F UNIT  <1NZ

ANSHER,

M2B,

2

#,v1d
NOLIST
SEGMNT 3
»20

SET 15

2

SET 14
INPTR

I.OF @

LDA ]

19

STA

MUL WD

COM

STC UPLIM
JMP CHAR
SKP

JMP ERRORX
LDA

0CTAC

ADA 1

=37

APO 1

JMP ERRORX
LDA

QCTAC

SAE |

7777

SKP

CLR

STC STCHTP
LOA ]

12

STA

MUL WD

COM

STC UPLIM
JMP CHAR
SKP

JMP ERRORX
L.DA

OCTAC

AZE |

JMP ERRQRX
ADA 1

=20

APO 1

JMP ERRORX
ADA 1

10

APO 1

JMP NCH20



3264
3265
3266
3267
3270
3271
5272
3273
3274
3275
3276
3277
3300
3301
33482
3383
5304
3385
3306
3367
3310

3511
A

3312
3313
3314
2345
3&16
3317
3320
3821
3322
JE2E
$324
3325
3326
3327
333¢
3331
3322
3333
33354
3335
2336
33537
3340
3441
3342
3345
5344
3345
3346
3347
3350
3851
3352
3353
3354
3358
$356
3357
3368
3361
3362

p168
pLoL
B102
pLos
0104
2185
8186
p1o7
B118
p111
p1i2
6113
6114
8115
6116
p117
0120
p121

122
5123
pi24
5125
5126
pr2a7
0130
pL31
p152
B133
0134
p13Y
6136
0137
2140
p141
p142
6143
g144
9145
2146
g147
8150
g151
6152
8153
2154
155
9156
2157
168
p1e1
g162
0163
8164
2165
p166
pL67
B170
pL71
Bi72
2173
B174
6175
p176

1120
2ep4
varyL
6133
1120
2eg2
6471
5136
1008
8656
1040
2660
2657
1120
7737
2471
7016
1200
2657
1074
1000
2668
1874
7017
1820
2020
6112
1020
2819
6112
1620
0B 04
6112
6E55
2260
1620
7767
4724
1920
7223
475p
6662
B467
7816
1800
1203
1848
1370
11290
7001
B4z
7016
1620
7765
4724
1220
7235
4758
6662
B467
7016
2602
6220

SUMCHN,

NCHZ@,

NCH1g,

NCH4,

M3B.,

ADA I

4

APO 1

JMP  NCH10
ADA 1

2

APO |

JMP NCH4
LDA

0CTAC

STA

NCHTP

ADD STCHTP
ADA 1

=43

APO I

JMP ERRORX
LDA

STCHTP

STA I 14
LDA

NCHTP

STA | 14
JMP NORMX
Loa 1!

20

JMP SUMCHN
LOA

1g

JMP SUMCHN
LDA I

4

JMP SUMCHN
SET 15

1]

LOA

=10

STC UPLIML
LDA I

JMP MBTAC
STC MULKDL
JMP CHRTPL
SKF

JMP ERRORX
LDA

LOTAC

STA

STBLK

ADA 1

~776

APG 1

JMPE ERRORX
LDa I

=12

STC UPLIML
LOA |

JMP MigTaC
STC MULKWDL
JMP CHRTPL
SKP

JMP ERRORYX
LIF 2

JMP ANSBUF

/STR STBLK TEHWP
/STBLK < 777%

/NQ

/CONVERT RATE &
/DELAY FROM DEC,
/INP TO 0CT SUM



3363 p177 1428 SHD 1 /1S CHAR A U?

3364 g2eg 2509 2500

3365 4201 7823 JMP UCHK /YES

3366 g2pe 1420 SHD I /1S CHAR AN ™?
3367 203 15080 1560

3370 gra4  TE49 JMP MCHK /YES

3371 PRYS 1420 SHD 1 /1S CHAR AN S$?
3372 g2p6 2340 2308

3373 w207 7050 JMP SCHK /YES

3374 peig 7016 JUP ERRORX

3375 211 P62 RTN, LIF 2

3576 paLi2 8220 JMP ANSBUF

5377 p213  L42p SHD I /NEXT CHAR
3400 214 7400 7400 /18 A 747

3401 G215 Q467 SKP /YES

3492 p216 7016 JMP ERRORX /HAS TO BE
3483 pP17 7267 JMP CNTREG

3404 gr2e D467 SKP

3405 p21 7016 JMP ERRORX

5406 p222 6662 JMP CHRTPL

3497 223 g467 SKP

3410 @224 7016 JMP ERRORX

3411 g22% 1008 LDA /GET DELAY
3412 p2as 1203 LOTAC /NUM

3413 p227 1874 STA 1 14 /STORE SYNDLY
3414 pR3B  7917 JMP NORMX

3415 @231 D@55 M4B. SET 15

3416 §232 BRED 2

3417 233 1p2w LDA I /CONVERT SYNCON
3429 R34  PpLp 1y /NUM FROM

3421 P35 1040 5TA /0CTAL INPUT
3422 ge36 @647 MULWD /70

3423 @237 9017 COoM /0CTAL

3424 p24p 4641 STC UPLIM /5UM

3425 pea1 6611 JMP CHAR

3426 go42  B4e67 SKP

$427 243 7016 JMP ERRORX

3430 p244 1000 LDA

3431, g245 PES6 OCTAC

3432 246 4687 STC STCHTP /TEMP STORE
3433 247 6611 JMP CHAR

3434 2259 Q467 SKP

35438 P51 7816 JMP ERRORX

3436 g252 1pge LDA

35437 pe53  B657 STCHTP /GET SYNCON NUM
3440 254 1460 SAE 1 /1S IT CL,CH,?
3441 3255 0083 3

3442 p256 6270 JUP BYCLK /NO

3443 g257 1020 LDA /YES

3444 g2o0  Pesé OCTAC

3445 g6l @451 APO

3446 g262 79016 JMP ERRORX

3447 §263 1120 ADA ] /CCH 1S NONNEG
3450 g264 7774 MINUS3, =3 /CCH LESS THAN 4
3451 265 P47y APO 1

3452 p266 7816 JMP ERRORX /SHOULD BE
3453 @267 6305 JMP DONE /YES

3454 278 1460 BYCLK, SAE 1 /15 1T EXTLR
3455 gz271 20p2 2

3456 @72 0467 SKP

5457 p273 6277 JMP BYCLK1

3460 @274  14sf SAE I /18 1T SSW?

3461 ge7s  @eol 1
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2467
7016
7204
1186
2062
2055
1822
go17
3105
pasg
6347
1022
BaL7
311g
B45p
Ba67
7816
120
1105
1468
Boe4
2467
6412
146p
5083
5375
1000
1106
8451
7016
7111
g4z7
1800
1261
G471
7016
6412

BYCLKL,

MINUSS,

DONE .

M58,

JMP ERRORX
LDA

O0CTAC

ADA 1

5

APO I

JMP ERRORYX
LOA

STCHTP

ST4 1 14
LDA

0CTAC

SAE ¢

7777

SKp

CLR

STaA I 14
JMP NORMX
SET 15

1%}

JHMP CHRTPL
SKP

JMP ERRORX
JMP TACHMOV
HOTACL

JMP CHRTPL
SKP

JMP ERRORX
JMFP TACMOV
NTACL

SET I 2
20855

LDA T 2
COM

ADD LOTACK
AZE

JHMP 5
LOA [ 2
COM

ADD NTACS
AZE

SKP

JMP ERRORYX
LOA

LOTACY

SAE ]

4

SKP

JMP DONEZ
SAE I

3

JMP BYCLK2
LOA

NTACL

APO

JMP ERRORX
JMP TPLADD
SUBT3

LOA

HOTAC

APO

JMP ERRORX
JMP [DONEZL

/NO

/18 SSW OR EXTL
ANUM LESS THAN 6

/NG
/YES

/STORE SYNCON

/STORE SYNNUK

/SAYE STOPON

/SAVE STOPNO
/ADDR=-1 OF

/SYNCON NUM
/GET SYNCON

/40D STOPON
/SYNCON=STOPON?
/N0

/GET SYNNUM

/ADD STOPND
/SYNNUM=STOPND?
/NG

/THEY MUST DIFF,

/GET STOPON
/TOTAL PTS
/PER CHAN?

/YES
FCL,CH,?

/NG
/YES

/CLCH,>0?
/SHOULD BE
FCL, CH, <47

/NG, SHOULD BE
/YES



3561
3562
3563
3564
3565
3566
3567
3570
3571
3572
3573
3574
3575
3576
3577
3600
3601
3682
5603
3604
3685
3606
3607
3610
3611
3612
$613
3614
3615
3616
3617
3620
3621
3622
3623
3624
3625
3626
3627
3630
3631
3632
3633
3634
3635
3636
3637
3640
3641
3642
3643
3644
3645
3646
3647
3650
3651
3652
3653
3654
3655
3656
3657

2375
8376
8377
g400
p40L
402
0403
8404
0405
paps
6407
0410
9411
0412
8413
8414
0415
g416
6417
XY
p421
pa22
g423
2424
2425
426
2427
2430
2431
0432
2433
2434
2435
0436
8437
g44a
8441
0442
0443
B444
8445
2446
2447
8450
2451
@452
6453
0454
455
7456
8457
8460
8461
p462
2463
2464
0465
2466
8467
2470
8471
g472
2473

1460
pu@e
9467
6404
1460
2eg1
7816
7111
P432
1090
1201
p4av71
7016
1000
1105
10874
1080
1106
1074
1080
1107
1074
1800
1110
10874
7817
7777
7777
7774
7777
7777
7772
p@55
200
2647
1820
210
1040
1012
2017
5004
6754
2467
6604
1008
2656
4602
6754
pade7
6604
1908
P656
1240
P23
1120
7776
471
6604
18p@
pop3
2479
6475
1928

BYCLKZ,

BYCLK3,

DONEL,

SUBTS3,

SUBTS,

MBB,

SAE 1
2

SKP

JMP BYCLK3
SAE 1

1

JMP ERRORX
JMP TPLADD
SUBTS

LDA

HOTAC

APO 1

JMP ERRORX
LDA

LOTAC1

STA 1 14
LDA

NTACL

STA 1 14
LDA

NTAC2

STA I 14
LDA

NTAC3

STA 1 14
JMP NORMX
7777

7777

7774

7777

7777

7772

SET 15

2

LOF @

LDA ]

19

STA

MULWD3

COM

STC UPLIM3
JMP CHRTER
SKP

JMP ERORX
LDA

0CTAC

STC PTBNSYV
JMP CHRTER
SKP

JMP ERORX
LDA

OCTAC

STA

UNITSY

ADA 1

=1

APO 1

JMP ERORX
LDA

UNITSY

AZE

JMP . 3
L.DA 1

/EXT LEVEL?

/SSH?

/1§ EXTL
/0R SSH<6?

/NO
/YES

/STORE STOPON

/STORE
/STOPNO
/1T

/18

/A
/TRIPPLE
/PREC
/NUM

/=3

/SAVE
/PARAMETER
/TBLK NO.

/SAVE
ZUNIT NO,



3660
3661
3442
3663
3664
3665
3666
J667
36708
3671
3672
3673
2674
3675
3676
3677
3700
3791
3792
37083
3784
3785
37086
3787
3710
3711
3712
3713
3714
3715
3716
3717
3728
3721
§722
3723
$724
3725
3726
3727
3730
3731
3732
3733
3734
3735
3736
3737
3740
3741
3742
3743
3744
3745
3746
3747
37548
3751
3752
3753
3754
3755
3756

2474
8475
3476
2477
2508
0501
6502
6503
504
2505
0506
es87
0510
2511
2512
2513
8514
B515
2516
0517
0520
g521
522
2523
8524
8525
8526
8527
2530
531
532
8533
2534
8535
0536
8537
6540
5541
p542
543
8544
6545
8546
p547
9550
0551
0552
6553
554
B555
8556
8557
8560
6561
0562
8563
8564
6565
8566
6567
6578
6571
8572

po1e
112p
0700
45p4
1020
4000
2602
4585
eoes
LELT)
6605
0055
2oee
6754
2467
6604
1900
8656
1460
7777
Ba67
g011
1840
2052
1120
7001
2471
6604
6605
BB55
2000
1020
2010
1040
0647
8o17
4641
6611
2467
7016
1000
8656
4602
6611
g467
7016
1008
0656
104p
0603
1129
7776
0471
7016
1009
2623
0472
6570
1020
0e10
112p
8704
4577

TPWRDL,
TPUWRD2,

MDB

MFB.

18

ADA

ROC

STC TPHRDL
Lba 1

40020

ADD PTBNSY
STC TPHRD2
a

@

JMP NOMX
SET 15

g

JMP CHRTER
SKP

JMP ERORX
LDA

0CTAC

SAE 1

7777

SKP

CLR

STA
2000452
ADA 1

=776

APC I

JMP ERGRX
JMP NOMX
SET 15

2

LOA

18

STA

MUL WD

COM

STC UPLIM
JMP CHAR
SKP

JMP ERRORX
LDA

0CTAC

STC PTBNSV
JMP CHAR
SKP

JMP ERRORX
LDA

0CTAC

STA

UNITSV

ADA

«1

ARO

JMP ERRORX
LDA

UNITSV

AZE 1

JMP 3
LDA I

1@

ADA 1

HRC

STC TAPEW1

/MBLK = @ OF
/CURRENT DF

/STTBLK < 7777

/NO

/SAVE
/PARAMETER
/TBLK NO,

/SAVE
ZUNIT NO,



3757
3760
3761
3762
3763
3764
3765
3766
3767
3770
3771
3772
3773
3774
3775
3776
3777
4000
4ep1
4p@2
4203
4004
42905
4906
4097
4010
4p11
4p12
4913
4914
4915
4016
4917
4920
4021
4922
4023
4924
4925
4026
4027
4¢3
4031
4932
4033
4034
4835
4036
4937
4940
4841
4042
4043
4944
4045
4046
4047
4950
4g51
4952
4853
4954
4055

2573
8574
8575
8576
8577
0600
0601
2602
0603
2604
0605
0606
2607
2618
g611
2612
2613
0614
0615
2616
2617
2620
0621
9622
2623
2624
2625
P626
0627
2630
0631
0632
0633
0634
2635
2636
0637
2640
B641
2642
2643
0644
2645
2646
0647
2659
2651
2652
8653
2654
2655
P656
2657
P660
2661
2662
2663
0664
0665
2666
2667
2670
0671

1020
4900
2692
4600
Iy
0eoo
7017
20 0p
80P
2235
2601
2048
2915
6008
2056
0000
0011
4656
2602
6229
1420
7400
6016
142¢
3409
6016
1429
2000
6615
1120
7717
1040
0661
1120
2001
B451
6653
i12p
2000
2471
6653
1000
2656
1260
2202
2661
4656
6615
8236
6016
2047
2000
2002
eooe
2000
9856
2000
2011
5074
7253
1201
7253
1106

TAPEWL,
TAPEWZ

PTBNSV,
UNITSV,
EROR X,
NOMX,

CHAR,

LOOPL,

UPLIM,

MULWD,

XIT,

INPTR,
0CTAC,
STCHTP,
NCHTP,
NUM,
CHRTPL.,»

LDA 1

40080

ADD PTBNSYV
STC TAPEW?Z
@

@

JMP NORMX

%

@

XSK 1

LIF 1

SET @

15

JMP @

SET 16
@

15

CLR

STC QCTAC
LIF 2

JMP ANSBUF
SHD 1
74088

JMP 16
SHD I
3400

JMP 16
SHD I

2

JMP LOOP1
ADA 1

=60

STA

NUM

ADA 1

1

APQ

JMP XIT
ADA 1

4]

APO 1

JMP XIT
LDA

OCTAC

MUL 1

2

ADD NUM
STC OCTAC
JMP LOOP1
XSK 1 16
JMP 16
2047

]
2
@
2

SET 16

2

CLR

STC NUMSAV
JMP TPLCLR
HOTAC

JMP TPLCLR
NTACL

/MBLK=@ OF
/CURRENT DF

/CLR LOC OCTAC

/END OF ANS F.?
/YES

/NO

/EQM?

/YES

/NO

/A BLANK?

/YES

/NO

/A DIGIT?

/NUM 1S NONNEG?
/SHOULD BE

/YES

/1S NUM LESS
/THAN 10 OR 12%
/1T SHOULD BE
/YES

/MUL BY 10 OR 12
/FOR OCT OR DEC
/CONVERSION

/BEGIN MESS AGN,

/RTN JMP TO
/CURRENT MESS

/CLR TAC
/CLR A T,P, REG



4056 p672 0B64 SET I 4

457 p673 @008 ¢
4068 6674 @602 LOOPZ, LIF 2

4361 P675 6220 JMP ANSBUF

4262 g676 142p SHD 1

4063 @677 7400 7480 FEO ANS F .7
4064 @700 6016 JMP 16

4065 701 1420 SHD I

4366 g782 3400 3400 /EQM?

4067 G783 6@16 JMP 16

4070 2704 1420 SHD 1

4071 2705 0@pe ] /A BLANK?
ag72 P786 6674 JMP LOOP2

4073 g707 1129 ADA 1

4774 @719 7717 «60 /A DIGIT?
4375 g711 B45p AZE

4076 p712 6715 JMP 3

4577 p713 1828 LDA /MAKE +8
4100 g714 2020 B

4191 g71i5 1040 STA

4102 p716 €661 NUM

4103 2717 112p ADA ]

4104 g720 pOO1 1

4195 p721 2451 APD /NON NEG?
4106 B722 6653 JMP OXIT /SHOULD BE
4107 723 112@ ADA ] /YES

4118 B724 @2pD UPLIM1, © /15 NO<10 OR 127
4111 2725 D471 APO I

4112 0726 6653 JME X1T /SHOULD BE
4113 p727 2224 XSK 1 4 /INCR B4
4114 2730 1008 LDA

4115 p731 2004 4

4116 9732 1468 SAE | /C{B3)=37
4117 6733 80B3 3

4120 g734 @467 SKP /NO

4121 p735 6741 JMP 4 /YES

4122 g736 1468 SAE 1 /C(B3)=47
4123 737 Q004 4

4124 748 6745 JMP 45 /NOD

4125 741 10oe LDA /YES

4126 0742 1074 NUMS AV /SAVE SUM
4127 B743 2661 ADD NUM /0F 3RD AND
4134 g744 5074 STC NUMSAY /4TH DIGITS
4131 9745 1pop LDA

4132 g746 P661 NUM /GET DIGIT BACK
4133 0747 51ip STC NTACS

4134 6758 0002 MULWDL, ©

4135 g751 7111 JMP TPLADD /ADD NUM
4136 g752 1106 NTACL /TO TAC
4137 2753 6674 JMP LOOP2 /GET NEXT CHAR
4140 754 BB56 CHRTER, SET 16

4141 2755 Q@pR g

4142 p756 BO11 CLR

4143 2757 4656 STC QCTAC

4144 2760  @epir  LOOP3, LIF 1

4145 2761 6133 JMP ANSBF

4146 762 142p SHD 1

4147 763 7400 7488

415p g764 6816 JMP 16

4151 765 1420 SHD 1

4152 B766 34pp 3400

4153 @767 6816 JMP 16

4154 @778 142p SHD I



4155
4156
4157
4160
4161
4162
4163
4164
4165
4166
4167
4170
4171
4172
4173
4174
4175
4176
4177
4200
4201
4202
4283
4204
4295
4206
4207
4210
4211
4212
4213
4214
4215
4216
4217
4220
4221
4222
4223
4224
4225
4226
4227
4230
4231
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
4250
4251
4252
4253

8771
0772
w773
0774
9775
0776
2777
1000
1001
1002
1003
1004
1605
1086
1007
1618
1611
1012
1613
1014
1615
1016
1917
1029
1021
1p2e
1023
1024
1025
1026
1027
1038
1031
1032
1033
1034
1035
1036
1037
1040
1041
1042
1043
1044
1045
1046
1047
1050
1851
1052
1053
1054
1055
1056
1957
1060
1061
1062
1063
1864
1065
1066
1067

PO
67 60
1120
7717
1840
pé6elL
1120
291
457
6653
1128
poeo
8471
6653
1880
P65 6
1260
gooe
2661
4656
6760
2235
Boye
2040
BE1s
6080
7204
1193
10¢@
1074
P45y
7016
7111
147%
1080
1491
0451
7016
6211
3063
7774
7235
A223
7042
7284
1183
6211
P63
7771
7204
1123
7111
11080
iven
1201
@471
7016
7253
1281
7111
1183
7235
0223

UPLIMS,

MULWDI,

ERRORX
NORMX »

UCHK

MCHK

SCHK »

@

JMP LOOP3
ADA 1

560

STA

NUM

ADA 1

1

APO

JMP XIT
ADA I

)

APO 1

JMP XIT
L.DA

OCTAC

MUL 1

@

ADD NUM
STC 0CTAC
JMP LOOP3
XSK I 15
LIF 2

SET @

15

JMP @

JMR TACMOV
HOTACL

LDA

NUMSAY

AZE

JMP ERRORX
JMP O TPLADD
M1082

LDA

HOTAC

APO

JMP ERRORX
JMP RTN
SET 1 3

w3

JMP M1OBTAC
XSK 1
JMP a"'2
JMP TACMOV
HOTACL

JMR RTN
SET I 3

=6

JMP TACMOV
HOTACL

JMP TPLADD
M58

.DA

HOTAC

APO 1

JMP ERRORX
JMP TPLCLR
HOTAC

JMP TPLADD
HOTACL

JMP M1BTAC
XSK 1 3

/L0C OF T,P, NUM

/ZMULT OF 1@8yseC
/NO

/YES

/18 NO>=1g0007?

/1T MUST BE
/YES

/MUL BY 1089
/CHG TO USEC

/L0C OF T,P, NUM

/SAVE T,P, NUM
/NUMKL=427?

/NO

/CLR TAC

/MUL BY 1000088
/CHG TO U=SEC



4254
4255
4256
4257
4260
4261
4262
4263
4264
4265
4266
4267
4270
4271
4272
4273
4274
4275
4276
4277
4300
4301
4302
4303
4304
4305
a3p6
43p7
4310
4311
4312
4313
4314
4315
4316
4317
4329
4321
4322
4323
4324
4325
4326
4327
4330
4331
4332
4333
4334
4335
4336
4337
4340
4341
4342
4343
4344
4345
4346
4347
4350
4351
4352

1070
1871
1872
1873
1974
1875
1876
1877
1160
11081
1182
1183
1124
1185
11686
1187
11180
1111
1112
1113
1114

7115
7116
7117
7120

1121
1122
1123
1124

1126
1127
11388
1131
11s2
1133
1134
1135
1136
1137
114p
1141
1142
11498
1144
1145
1146
1147
1150
1151
1152
1153
1154
1155
1156

1157
1160

1161
1162

7066
7204
11ip3
6211
0Rae
7777
7777
6038
7777
7777
7727
goge
oeee
gepe
)]
Bepe
vooe
B3
poow
7172
pepe

7100
7510
7068
6141

4011
1g14
p452
poL7
5153
1831
G452
8e17
5158
1031
0452
2817
3167
2871
1201
2p67
1202
PB6s
123
2811
3167
1296
1020
avpe
1287
1628
pope
1211
5153
2474

ge17
5167

1206
5158

NUMSAV,
M1028,

M50,

HOTACYL,
MOTACL.
LOTACYL,
NTACL,
NTACZ2,
NTAC3,
TPLADD

P3.

ADDMED,

ADODHI,

JMP =2
JMP TACMOV
HOTACY
JMP RTN
@

7777
7777
6338
7777
7777
7727

mEmRnmES S

SET 13

4]

JMP TPLGET
PDP

PMODE

CLL

SPA

CML CMA
LINC
LMoDE

§TC 11
LDA 11
LEE

COM

STC ADDHI
LOA [ 11
LZE

COM

STC ADDMED
LDA T 11
LZE

COM

STC ADDLO
SET T 11
HOTAC

SET 1 7
MOTAC

SET 1 6
LOTAC

CLR

ADD ADDLO
LAM 6

LDA I

2

LAM 7

LDA |

]

LAM 11
STC ADDHI
FLO I

COM

/ADDLOCERROR FLAG?

STC ADDLO
LAM &
STC ADDMED

ZLOC OF T.P, NUM

/=1747 0CTAL

/=50 OCTAL

/ADD OR SuUBT?
/SUBT, SET L &
/MAKE ADDR »

ZADDOR OF TPUW
/H] ORDER 3RD
/ADD OR SUBT?
/8UBT, MAKE
/ARG =

/HMID ORDER 3RD

/L0 ORDER 3RD

/PTR TO TAC
/HY ORD 3RD
/PTR TO TAC
AMID ORD ZRD
FRTR 1O TaAC
/L0 QRD 3RD
/CLR LINK BIT
/ARGL+L0OTAC
ATO LOTAC

FARGZ+MOTAC
/T0 MOTAC

FARG3I+HOTAC
/TO HOTAC

FCLR ACANOT L.
/OVRFLO ON HI
/ORDER | AM?
IYEES,?T7F TO

/NQ.2 TO ER,FLG,
. &LOTAC To LoOT
/CLR ACENOT L.



4353
4354
4355
4356
4357
4360
4361
4362
4363
4364
4365
4366
4367
4370
4371
4372
4373
4374
4375
4376
4377
4400
4401
4492
4483
4404
4495
446
4407
4410
4411
4412
4413
4414
4415
4416
4417
4420
4421
4422
4423
4424
4425
4426
4427
4430
4431
4432
4433
4434
4435
4436
4437
4440
4441
4442
4443
4444
4445
4446
4447
4450
4451

1163

164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1477
1208
1281
1282
1223
1284
1205
1286
1287
1210
1211
1212
1213
1214
1215
1216
1217
1220
1241
1222
1223
1224
1225
1226
1227
1239
1231
1232
1233
1234
1235
1236
12387
1244
1241
1242
1243
1244
1245
1246
1247
1250
1251
1252

1283
1254
1255
1256
12v7
1260
1261

1
2]
EG@

33
G@i3
100
BRaLs
1568
5008
agLz
1e12
6000
oty
Boeo
[aR Ol
PO5Z
geop
TL7E
4@1?
3201
Lehe
1900
1202
1872
ia0e
1203
1872
anL
8233
6013
leos
2apn
2234
7111
1201
7141
1201
7144
1201
2000
1ege
gugn
5252
7111
1281
7204
1264
711l
1281
7141
1203
7144
1264
puo
PBs3
pooe
7172
4012
1e52
1972
1p72

@az
53
L

12
1
17
182

"

C}Hs"‘b"ﬂf"

ADDLO

TPLGET,

HOTAC
MOTAC
LOTAC,
TACMOV

MBTAC,

MERTN
MLATAC,

MULRTN
TPLCLR:

LAM 7
STC ADOHI
LAM 11

JUR TPLGET
57C 12
ADD HOTAC
STA 12

STC MBRTN
JMP TPLADD
HOTAC

JMP TPLADD
HOTAC

JMP TPLADD
HOTAC

0

LDA

7

STC MULRTN
JMP TPLADD
HOTAC

JMP TACMOV
TEMPSV

JMP TRLADD
HOTAC

JMP TPLADD
HOTAC

JMP TPLADD
TENPSY

g

SET 13

0

JHP TPLGET
§TC 12

STA 12

STA 1 12
STA 1 12

/LEAMOTAC TO MOT
/CLR ACENOT L,
/LEHOTAC TO HOT
/ERROR FLG TO
/AC

/RETURN

/70 P2

/GET ADDR OF
/TP, WD PTR
/MASK QUT JHP

/PUT ADDR OF
/TP, WD IN AC

/MOVE TAC TO
/A TPL WD
/GET ADDR
/FROM AC
/SAVE HOTAC

/SAVE MOTAC

/AVE LOTAC

/RTN 1O

/2 X TAC

/4 X TAC

/8 X TAC

7/ SAVE

/RETURN

7 JIMP

/2 X TAC
/SAVE 2 X TAC
/4 X TAC

/8 X TAC

/1@ X TAC
/RTN



4452
4453
4454
4455
4456
4457
4460
4461
4462
4463
4464
4465
4466
4467
447¢
4471
4472
4473
4474
4475
4476
4477
45080
4501
4502
4503
45p4
4505
4586
45907
4510
4511
4512
4513
4514
4515
4516
4517
4529
4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534
4535
4536
4537
4549
4541
4542
4543
4544
4545
4546
4547
4550

6233
6013
Beoo
eoon
LTy
2856
gees
2265
7773
1020
1366
5325
1920
2100
5367
po11
5366
ig2p
1000
3367
5367
3325
3365
5325
0225
B467
6653
1800
1103
52p1
3104
5202
3105
5203
7111
0BBE
8002

2366
74108
5363
6141

1000
1201
8451
7351
8450
7324
1800
12@2
2450
7324
1000
1203
9450
7324
1080
1378
1874
1000
1367
1074

TEMPSV,

CNTREG,

TPHERE »

ADRESS,

DATA,

XSK [ 13
JHP 13

B

@

@

SET 16

@

SET I 5

=4

LD& |
ADOR=3

STC ADRESS
LDA ]

2108

57C CR

CLR

§TC CC

LDA ]

108

ADD CR

STC CR

ADD ADRESS
ADD A3

STC ADRESS
XSK [ 5
SKFP

JMP XIT
LOA

HOTACY

STC HOTAC
ADD MOTACL
STC MOTAC
400 LOTACL
STC LOTAC
JMP TRLADD
a

PDR

PMOBE

1§22 CC

SKP

JMP TPH
LINC

LMODE

LDA

HOTAC

APQ

JMP OATA
AZE

JMP ADRESS=1
LOA

MOTAC

AZE

JMP ADRESS=1
LOA

LOTAC

AZE

JHP ADRESS=4
LDA

STBLK

STA 1 14
LOA

CR

STA I 14

/PTR TO CL.RATE

ZUPDATE CR 18 X

/HI OR RATE
/MED OR RATE

/I.0 OR RATE
FCALL TP, RTN

FCC>40967

/SAMRATE
FHAS GONE
/TG0 ZERO
/0R 18
INEG .2

/YES
/CL CONT RATE



4551 1357 1069 LDA

4552 1360 1366 ¢c
4553 1361 1074 STA 1 14 /BUF=PRES REG
4554 1362 6816 JMP 16

4555 PMODE

4556 7363 6141  TPH, LINC

4557 LMODE

4560 1364 7301 JMP TRHERE /GET SLOWER CL R
4561 1365  BOB3 A3, 3

4562 1366 8008  CC, 0

4563 1367 0000 CR, 0

4564 137¢ @U@0 STBLK, @

4565 1371 7777 ADDR, 7777

4566 1372 7777 7777

4567 1373 7633 2144 /=100 U~SEC
4570 1374 7777 7777

4571 1375 7777 7777

4572 1376 6027 =1750 /1000 UsSEC
4573 1377 7777 7777

4574 1408 7775 7775

4575 1481 4357 4357 /10800 UsSEC
4576 SEGMNT 1

4577 520

4600 gpRE  BO47  H1A, SET 7

4601 pE21l  BOVY 2

4602 0022 6703 MLAA,  JMP QAINIT

4603 P23 p142 MESSY

4604 go24 8671 ANSHER

4605 gp2s 6127 JMP CHKSN

4606 go26  Bo70 SET 1 18

4607 pB27 V671 ANSHWER

4610 0038 1330 LDH | 10

4611 pe31 1420 SHD 1

4612 po3z V300 308 /1T 18 A C?
4613 0E33  ©467 SKP /YES

4614 B034 6022 JHP MLAA /NO

4615 6035 B6B2  NORMXX, LIF 2

4616 go36 B4R SET ©

4617 2e37  00g7 7

4620 gD4p 6000 JHP @

4621 G041 BO47  HAA, SET 7

4622 0042 BOUD ¢

4623 B4 6703 MAAA,  JMP QAINIT

4624 pp44 0201 MESS A

4625 gE45 @674 ANSWER

4626 846 6127 JMP CHKSN

4627 8047 0077 SET 1 10

4630 pe58 D671 ANSWER

4631 pe51  133p LOH 1 12

4632 0B52 1420 SHD 1

4633 0053 1600 1600 /AN N?
4634 2e54 6035 JHP NORMXX /YES

4635 2955 1420 SHD I

4636 0056 3100 3100 /AR

4637 2e57 6061, JMP MBA /YES

4640 0B68 D43 JMP MAAA /NO

4641 Ba6L  67B3  MBA, JMP QAINIT

4642 gp62 9252 MESSH

4643 063 0671 ANSWER

4644 po64 6127 JMP CHKSN

4645 0065 0070 SET | 10

4646 p066 671 ANSWER

4647 0g67 2603 LIF 3

R




4650
4651
4652
4653
4654
4655
4656
4657
4660
4661
4662
4663
4664
4665
4666
4667
4670
4671
4672
4673
4674
4675
4676
4677
4708
4701
4792
4793
4704
4705
4706
4707
4710
4711
4712
4713
4714
4715
4716
4717
4728
4721
4722
4722
4722
4722
4722
4722
4722
4722
4723
4723
4724
4724
4724
4724
4724
4724
4724
4724
4724
4724
4725

o770
ge7L
BB72
BR738
Bo74
ge75s
BB76
pB77
gLop
9101
gige
0103
pLR4
gio>
plie
gL1e7
gLie
i1l
piie
8113
p114
p115
B1Le
B1Ll7
vido
2121
122
123
p124
2125
g1z6é
2127
P13
p131
132
pl3s
gis4
p135
p136
pL37
2140
plal
p14z2
G143
D144
0145
p146
8147
0158

151

w152
3153
£154
g155
gis5e
8157
g169
gi61
gLez

P163

6435
6073
6061
6703
6306
2671
6127
2070
0671
1338
1420
1600
6111
1420
3108
6113
6873
2682
6253
6783
2356
8671
6127
2079
6671
06p3
6587
8467
6113
2602
6052
3440
6756
B602
6044
g04s
eo00
1339
6603
0040
poDS
6000
@640
4040
4040
4p4p
2022
1707
2201

1543

4743
2640
4940
4040
2155
B44p
2417
4g24
gize

8543

MCA,

MOA.

CHKS N

ANSBF .

MESS1,

F

JHMP MBB

JMP HMCA

JMP MBA /ERRGR
JMPOQAINIT

MESSC

ANSKER

JMP CHKSN

SET 1 1@

ANSWER

LOH [ 10

SHD 1

1600 FAN N7
JMP 5 /YES
SHO 1

3180 FAY?
JMPE MDA /YES
JMP MCA /N OR Y PLEASE
LIF 2

JUP JMPME

JMP QAINIT

MESSD

ANSHER

JMP CHKSN

SET [ 1#

ANSHWER

LIF 3

JMF MDB

SKP

JMP MDA

LIF 2

JMF JMPME

SNS ¢

JMP QARFSH

LIF 2

JMP START

SET 5

8

LOH
LIF
SEY
5

JMP

1o

TR ol oo

fus

TEXT 2F PROGRA&M

A=D T0 TAPE



4725

4726 @164 4743
4726 BL62 Y640
4726 pi66 2431
726 p167 2005
4726 pL70 4083
4726 0171 4p24
4726 g172 1742
4726 g173 B317
4726 gL74 1624
4726 @175 1116
4726 g176 2595
4726 P177 7461
4726 g208 3400
4726 F TYPE C TO CONTINUESINZ
4727
4730 g2pL  B623
4738 pepe 2401
4738 P23 1604
4730 p204 PL22
4739 P205 @440
4730 geme 0539
4730 p207 2085
47 3¢ gele 2211
4730 p21l 1505
47 34 p2le 1624
4730 MESSA, TEXT ZFSTANDARD EXPERIMENT?
47 31 8213 7743
47 31
4732 B214 4743
4732
4733 @215 4743
4733 gele  p649
4733 @217 Ad40
4733 g220 1l1de
4733 g221 AQ16
4733 p222 1754
4733 @223 4024
4733 p224 31280
4733 g225 8549
4733 F IF NO, TYPE N
4734 p226 AQLé
4734 PR27 4306
4734 9230 4040
4734 p231 4911
4734 p232 @64y
4734 pe23d 3105
4734 p234 2354
4734 @235 2431
4734 p236 20065
4734 @237 AQ44
4734 F IF YES,TYPE Y
4735 B24@ 3143
4735
4736 8241 4743
4736 @242 0649
4736 p243 4040
4736 2244 40490
4736 @245 4@22
4736 246 0520
4736 ge47 1431
4736 @250 4074

4736 B251 6134



4786 F REPLY <1\Z

4737 252 B62¢
4737 p253 w122
4737 p254 BLli5
4737 B255 B524
4737 p256 @522
4737 B257 4@14
4737 P26 1703
4737 B261 @124
4737 p262 1117
4737 MESSB, TEXT EFPARAMETER LOCATION?
4749 P63 1677
4748

4741 P264 4347
4741

4742 gees 4347
4742 p266 4306
4742 @267 4049
4742 p278 4040
4742 271 2402
4742 g272 1413
4742 2273 4@16
4742 P274 1756
4742 8275 4074
4742 F TBLK NO, <3
4743 B276 6343
4743 p277 B64p
4743 B32@ 4040
4743 g3l 4@25
4743 p3@2 1611
4743 B33 244p
4743 p3@4 4074
4743 2305 6134
4743 F UNIT  <iNZ
4744 P36 po4p
4744 2387 4016
4744 2318 8527
4744 8311 4p23
4744 @312 2401
4744 2313 2224
4744 314 4024
4744 B315 D214
4744 MESSC, TEXT #F  NEW START TBLK?
4745 p3i6 1377
4745

4746 8317 4347
4746

4747 83280 4347
4747 8321 43026
4747 0322 404
4747 p323 4@11
4747 2324 0649
4747 p325 1617
4747 2326 544g
4747 8327 2431
4747 83380 28825
4747 v331 404p
4747 F IF NG, TYPE N
47580 p332 1643
4758 B333 0640
47540 p334 4uap
4759 2335 11iuse

4750 B336 4Q31



47510
4759
4758
4759
4758
4759
4751
4751
4752
4752
4752
4752
4752
4752
4752
4752
4752
4752
4753
4753
4753
4753
4753
4753
4753
4753
4753

%337
p34@
8341
2342
8343

p344

345
2346
@347
p350
¥351
p352
p353
2354
2355

2356
B357
p368@
p361
7362
g363
0364
B365

8523
5440
2431
2005
4944

3143

4743
p64g
4048
4040
4022
2520
1431
4074
6134

640
4040
4024
214
1340
1617
5674
6334

F IF YES, TYPE

F

MESSD,

REPLY <1INZ

TEXT 2ZF

Y

TBLK NO,<3\Z



24p@ ERRORS



AAAEND 5571

AC 2136
ADDHI 7153
ADDLO 7167
ADDMED 7158
ADDR 7371

ADPTR 1571
ADRESS 7325
ALDA 1145
ALDONE 1465
ALFAKE 13544

ALl 1473
ALLD 1545
AL14 1532
AL1S 1562
AL2 1509
AL3 1924
ALS 1522
ALSA 1570
AL 1527
ANSBF 2133

ANSBUF 4228
ANSHER 4671

A3 7365
BEFORE 2073
BETA3 02083
BETA4 0004
BETAS @045
BINIT @138

BUFFUL 2111
BUFLIM g14p
BUFTOP 2119
BYCLK 6270



BYCLKL
BYCLKZ
BYCLKS3
cc
CCMASK
CCcX
CCXSAV
CCXSET
CCX1
CHANL
CHANZ
CHANS
CHAR
CHKSN
CHKSNS
CHKTTY
CHRTER
CHRTPL
CHTTYA
CLAD
CLKOL
CLOCK
CLOCKG
CLOCK1
CLOCKZ
CNTREG
CR
Clo8
Cioeo
ciig
Ci4
Ci40
c17
c1777
ce
Cexe
ceee
c2e0X
C2608
cz21iz
C3
c3eo
C383
C37

c4

C4x
C4p0
C440
cea
C64aX
c7

C7X
C7a00
C7717
C7737
C7763
C7767
C7774
c777%
DATA
DELTA
DIAL
DIALA

6277
6375
6404
7366
0142
@752
8071
2526
p765
2537
2545
2553
6611
2127
4227
26082
6754
6662
p511
1422
#131
1218
1744
3853
2054
7267
7367
@153
gi2e
p507
2574
p506
@525
pB46
2363
1354
2371
134¢
g121
2744
@67
p374
072
23782
6372
1112
@65
2522
@571
1343
@517
13472
1341
25790
2567
@573
@572
2576
8575
7351
2107
1716
8751



DISAB 12292
DISCTR @125
DISPLY 1226

DISPL @122
DISP2 0123
DISSET @712
DISS1 @724
DIS1 @183
DIS2  plo4
DITAB 1734
DONE 63085
DONEL 6412
DPY 2825
ECA pa24
ECHO 0660
ENREG @974
ENSEN 1146
ENXM  @@22
EN1 1157

ERORX 6604
ERRORX 7016

EX 8263
EXA 2503
EXL 1423

EXLSET @521
EXLSTO 1456
EXLSYN 1425

EXQ 0505
FIXUP 1742
FSAM @127
FSTA 8473

FSTSAM 1605
GETKBD 5424

GOCAT 1224
GOGO 1345
HOTAC 7201
HOTAC1 7103
INCCX 8416
INEXF 0403

INJUMP @357
INMASK 2143

INPTR 6655
INSSH 8400
INL 2328
IN1® 8560
IN4 0413
IN5 8437
ISZDL 2375
IXMASK 8075
JMPBY 1715
JMPME 4052
JMPM6 4253

JMPSTI g421
JMPSTO 1437
JMPSYN 1406
JUMPST @533

KHAR 0657
Ll B137
LIMX 1876
LINCI D364
LISTP 1822
LOCX 4856

LOOPL 6615



LoopP2
LOOP3
LOTAC
LOTACL
LRTN
LT

MA

MAA
MAAA
MBA
MBB
MCA
MCHK
MDA
MDB

ME

MEA
MESSA
MESSB
MESSC
MESSD
MESSE
MESSF
MESS1
MESS2
MESS3
MESS4
MESS5
MESS6
MF A
MFB
MINUSS
MINUSS
MLIM
MONA
MONITO
MONJMP
MONSHW
MON1
MONZ
MON3
MOTAC
MOTAC1
MULRTN
MULWD
MULWD1
MULWD3
M1

M1A
M1AA
M1X
M1BTAC
M108D
M12
M14

M2

M2A
M2B
M26@
M261
M272
M3

M3A

6674
6760
7283
7185
1761
1104
4264
2041
2043
2061
6435
2073
7040
2113
6507
4151
4153
2201
2252
2386
2556
4566
4636
2142
4232
4262
4531
4421
4527
4171
6531
6264
6302
187%
151
8472
g476
2145
461
464
3472
7282
7104
7252
6647
6758
7012
4p57
2021
2022
1242
7235
7075
8747
g4y
4071
4273
6020
B746
0740
741
4105
4107



M3B
M3g1
M3P3
M310
M311
M314
M320
M322
M323
M326
M330
M4
M4A
M4B
M5
MSA
M358
M50
M6
M6A

MBRTN
MBTAC
NCHAN
NCHTP
NCH18
NCH2
NCH4
NOMX
NORMX
NORMX X
NTAC1
NTAC2
NTACS
NUM
NUMSAV
OCTAC
OKSAM
0KSAMA
OUCCX
OUEXL
OUMASK
oUSSH
PAUS
PDPBIN
PLIST
PTBNSY
PUTPTR

QAB
QACA
QACHAR
QACKLF
QACNTR
QAD
QAE
QAEXIT
QAF
GAG
QAH
UAl
GAINIT
QAd

6141
p742
B745
2743
2732
Poa7
B734
B733
@736
8737
@735
4121
4123
6231
4135
4137
6320
7100
4283
4225
B75%
7234
7223
Ba51
5660
6133
6130
6136
6605
7017
2935
7186
7187
7110
6661
7874
6656
1600
2923
#7434
2431
3144
0426
P677
1200
nR64
6602
g124
7114
4787
47282
5560
5524
5507
4731
4753
5549
5421
4765
5017
5034
4703
5041




QAK
QAKRB
QAL
QALEGL
GAM
QAN
QAO
QAP
GAG
QARF SH
QAT
QATLS
QATPE
QATSF
QATY
QAU
QAv
QAW
QAX
Qay
QAZ
QcTR
QI
OSET
WSETA
QSTACK
RET
RTN
SAMAN
SAMEN
SAMEND
SAMFLG
SAMINS
SAMSTT
SAMXIT
SAMXTA
SAM11
SAMS
SAMS
SAM7
SBLX
SCCX
SCHK
SEXL
SJMP
SUMS
SMXT
SSA
S50
SSSET
SSSW
SSTRIN
SSW
SSWSTO
SSWSYN
STAC
STACKE
STACKT
START
STBLK
STCHAN
STCHTP
STOA

5210
6836
5100
5500
5804
5126
5134
5145
5166
4756
5173
6046
5547
6041
5441
5411
5221
5415
5327
5315
5204
0186
1773
1064
G147
0154
2141
6211
3365
1020
10082
3115
2117
2126
1170
BB26
1821
1810
1236
1813
2447
1462
7852
1454
3132
2134
8045
p502
g504
#5113
1444
1614
1412
1446
1414
2101
2102
z128
4044
7378
Zo50
6657
gvi2



STOPNM
STOPON
STOPP
STOPPP
STOPL
STORFG
STTBLK
SUBT3
$U3T6
SUMCHN
SYNA
SYNCON
SYNCY
SYNDLY
SYNGO
SYNNUM
SYN15
TACMOV
TAPE
TAPEA
TAPEWL
TAPEWZ
TAPEX
TAPEL
TAPES
TBLK
TEMP
TEMPSV
THING
THINGA
THING1
THINGZ
TIOLE
TIDLEA
TOTP
TOTPTS
TOTPL
TPH
TPHERE
TPLADD
TPLCLR
TPLGET
TPWRD1
TPWRDZ
TYPAX
TYPGO
UCHK
UNITSV
UPLIM
UPLIML
UPLIM3
WRITE
XIT
XR@
XR1
XR2
XR3
XTART
X1
X1008
X2

X4

T

2061
2060
1431
1144
1451
2116
8052
6427
6432
6112
8510
8856
1417
0055
1480
pE>7
2771
7204
1243
2e7@
6577
6600
1221
1311
1305
9125
1837
7264
1842
2146
1057
1851
1113
8158
1122
g112
1137
7363
7301
7111
7253
7172
6504
6505
1077
1313
7023
6693
6641
6724
7004
1270
6653
2010
2811
¢B12
0013
p2ud
8366
8152
2367
2066
1774



#2p AbDCow

SEGMNT 2
w20
Boey 1820 BEGIN, LDA I
peel  pvep 20
VBzz UDDR4 ESF
223 1B2B BEGINL, LDA | /CORE
62<4  1DB1 QAIN]T=% /MOVE
pazs 1848 STA /OF
dpdb WB11 11 /RAND A
2827  11iz@ ADA /TGO
vBse 2000 2000 /SEGMNT 8
priy 4012 STC 12
prsz Bée4g LOF @
py3s  i1sze LDA
Brse 1803 FAINIT=1
pz3c> 1128 ADA
pBs6  61p7 = AAAEND
EB37 4813 SYC 138
pB4d 1031 LDA T 114
pB4eL 1972 STA [ 12
B4z B233 XSK 1 13 /CORE MOVE DONE?
Br4s  6@4p JHMP =3 /NG
0844 P643 LOF 3
Buss  6UTZ START, JMP Fi /YES
2846  61p7 JMP F3
pa47 6123 JMB F 4
poow 6137 JMF F5
pes1 6171 JMF Fé
U252 B6op LIF @
YBss 6463 JMP RESETZ
Lg54  pop2 BDR
PMOOE
da@gss 7289 CLA
4956 6B846 TLS
4857 7280 HEADNG, CLA
4262 6344 TSF FFLAG SET?
4g6L 2260 JMP HEADNG#1 /NG
4762 144z TAD | XR2 FGET CHAR,
463 6p4s L8 FERINT CHAR,
4764 745p SN & FEOM?
4465 7410 SKp /YES
4766 5257 JMP HEADNG AND
4467 6143 LINC
LMODE
Bg7u Bepi LIF 1
pe7y 6875 JMP NATCHN
Bp7z B8s7 Fi, SET 17
gu7:  popp @
Ba74 7882 Fih, JMP O QAINIT
AT B434 FRAMEL
RE76 B774 ANSHER
Ge7? 6877 JMF CHKSNS
2L22 @07 SET 1 10
piBL B774 ANSHER
Be6e7 2192 133g LOH I 12
Y74 D14 1428 SHD
gazy 0124 Bloo 2326 07
Be7e B1d>  6B417 JHE 17 /YES
BE73 2126 6874 JMP Fik /NQ
8874 pig7 BEés? r3, SET 417
pa7E 2118 @ggeg 2

3



2976
0077
0100
2101
2102
2103
7104
210>
2106
2107
2110
2111
g112
P113
2114
211>
2116
2117
9120
@121
2122
0123
2124
9125
2126
@127
2130
2131
2132
¥133
2134
2135
2136
9137
2140
2141
2142
B143
2144
9145
0146
0147
2150
g151
g152
153
2154
2155
2156
9157
2160
9161
7162
2163
2164
2165
2166
2167
2170
2171
2172
9173
2174

8111
g112
2113
piL4
2115
2116
0117
gL28
@121
g2
0123
p124
2125
8126
B127
0130
2131
VERY.
2133
2134
2135
2136
8137
2140
@141
9142
2143
2144
@145
2146
2147
2150
2151
0152
2153
2154
2155
2156
2157
0169
0161
p162
2163
2164
@165
2166
2167
2170
8171
9172
8173
2174
9175
2176
2177
0200
2202
pu2
9203
2204
2205
2206
0207

7002
2530
0774
6377
0070
0774
B6D1
6020
6017
6111
2es57
2000
7002
8603
0774
6377
0070
4774
2601
6050
6817
6125
2957
2000
6402
0074
0657
8873
0000
0072
0335
2971
7775
0067
LY
7002
644
8774
6377
8070
774
8601
6116
2467
6154
443p
6176
6154
a5y
UoBe
0600
6470
6017
1000
LY
4272
1000
BUB7
1460
2020
2467
6154
227

F3A,

Fé,

Fah,

F5,

F54,

Fé,

DPOSIT,

JMP

QAINIT

FRAMES
ANSWER

JMP
SET

CHKSNS
110

ANSHER

LIF
JMP
JMP
JMP
SET
2

JMP

1
FiB
17
F3A
17

QAINIT

FRAMEA4
ANSWER

JMP
SET

CHKSNS
1 1@

ANSHWER

LIF
JMP
JMP
JMP
SET
4]

JMP
SET

1
F48
17
F4A
17

RESTR
1 14

FRAMES+13

SET
]
SET

QUE=

SET
-2
SET
2

JMP

[ 13
[ 12
1

I 11
17

GAINIT

FRAMES
ANSWER

JMP
SET

CHKSNS
118

ANSHWER

LIF
JMP
SKP
JMP
STC
JMP
JMP
SET
]
LIF
JMP
JMP
LDA
2
STC
L.DA
7
SAE
28
SKP
JMP
XSK

1
FsB

F5A
TEMP1
DPOSIT
F5A

17

2

Fé6A
17

RTN2

F5A
17

/PTR TQ ADDR
/0F G,F, SPACES
/CTR FOR 24
/L0C OF Q,F,
/PTR TO ADDR=i
/0F Q.,BUFF,
/CTR FOR

/THO Q. F,

/SAVE CH,N,

/CHK TQ SEE
/THAT NO, OF
/CH 18 16,



g212  Lovp LDA

P211 0438 TEMPL
p2i2 1972 STA [ 42 /STA CH N, IN @
w218 B3B3 ROR 3
2214 1560 BCL |
g2Lis 7778 7778
8216 UVATD AZE I /TENS DIGITsa7?
2217 6245 JMROUNDIGT /YES
22286 1i12@ ADA /NOs CHANGE
p221 @960 60 /T0 6 BIT CHAR
2222 4357 STC SVTENS
p2zs  10p@ LDA /CHK TO
0224 PEL3 13
7225 1460 SKE 1 /SEE
pg26 BY3yg 3@ /1F
p227 D467 SKFP /STORAGE
g2580 6234 JMP ,+4 /ROOM
B231  i46m SAE 1 /1IN
B3z wp27 27 /PRESENT
2235 D467 SKP Q,F,
G234 624p JMR ¢4
g235 1460 SAE 1
B236 0026 26
237 0467 SKP
240 6360 JMP RESET /NO ROOM
241 Q233 XSK ] 13
p242 1000 LOA
p248 G357 SVTENS
g24ad 1374 STH I 14 /STA TENS DIGIT
p24>  LB08  UNDIGY, LDA
Bz4d  QBL3 13
p247 1460 SAE 1 FOHK
2250 B30 30 /HERE
@251 B4s7 SK# /700
B2n2 6258 JMP L ed
258 1460 SAE 1
2254  B@27 27
BuBb  Pas7 SKP
B2bs 6360 JMP RESET /NG ROOM
p2s? 1812 L0A 12
g2ey 1560 BCL 1
p2eL 77740 7778 FGET UNIT DIGIT
g6z 112¢ ADA ] /CHANGE TO
g268 0060 60 /6 BIT CHAR
g264 @233 XSK 1 13
P65 1474 STH 1 14 /STA UNIT DIGIT
p266 1028 LOA I
G267 BR%4 54
ge7e  B233 XSK I 13
@256 8271 1374 STH I 14 /STA A COMMA
pes7 4272  BOBE  RINZ, @
264 2273 L0208 EXIT. LOA T
2261 G274 1777 1777
n26z B27%  t@7e STA | 12
G263 g27e  pe7e SEY I 12
gze4 277 B335 QUE=1
72265 7300 8601 LIF 1
B2&6 B3gL 6256 JMP UNITCK FOTSPLAY FRAMES?
h267 #3822 Q467 SKP /YES
3278 Y3p3 @gz37 XSK [ 47 /N0
2271 g304 6017 JMP 17
7272 038> 4432 ALLs STC STCH1
G273 1286 2601 LIF 1

S



8274
0275
2276
0277
2300
8301
2302
2303
8304
2395
8306
M
9310
8311
2312
3313
2314
8315
8316
2317
320
4321
2322
0324
8324
B325
2326
4327
2339
231
2352
3333
2334
0335
2336
6337
2340
2341
2342
0343
5344
2345
3346
8347
2350
8351
2352
83538
2354
8355
3356
2357
0360
8361
8362
8363
2364
8365
0366
2367
0378
8371
8372

@387
RN
2311
@312
B3LS
B314
8315
p3L6
3317
P328
0321
F3e2e
p323
p3z4
p32%5
B326
g3z7
B339
23581
p332
8333
B334
B335
B336

B3s7
0360
p361
p362
D363
2364
d36o
8366
g367
p370
g371
@372
B373
@374
d4375
3376
8377
@40
pavi
gap2
2493
g404
BAgs
B4awo
B4d7
2410
@411
P4l
2413
24L4
gaLs
g416
2417
b4z n
paz2l
pade
2423
p424

6809
1040
0433
2432
1128
7776
4431
100
2432
4430
6176
1000
0432
8017
2431
2451
6154
1000
8432
1129
0801
4432
6316
20 g0

25 RnY]
8231
2467
6141
RU74
B&E74
Ba73
Bapo
63 g
R
0eop
1334
2601
2240
paa5
6390
2440
7055
6045
1090
2006
44272
Bu72
7775
BR74
D657
ve73
7747
1020
bo4
1374
0233
5413
0232
467
waon
D234
6411

ALLRPT,

QUE,

SYTENS
RESET,

ANSBUF,

CHKSNS

RESTR,

RTNL»

JMP B

STA

NCH1

AQD STCHY
ADA ]

=1

STC SUMY
LDA

STCH1

STC TEMPL
JMP DPOSIT
LDA

STCHL

COM

ADD SUM1
ARQ

JMP FBA
LOA

STCHL

ADA

1

STC STCH4
JMPOALLRPT
%}

B, w20

4

XSK T 134
SKP

JMP FHe2
SET 1 14
FRAMES» 30
SET 1 49
2

JMP @
SET 5
0

LOH 1
LIF 1
SET ¢
5

JMP 2
SNS @
JMP QARFSH

JMP START

LDA /SAVE RTN JMP

0

STC RTNL

SET 1 42 /CTR FOR

-2 /THO Q,F,

SET 1 14 /PTR TO ADDR
FRAMES+13 /0F Q,F,SPACES
SET 1 13 /CTR FOR 24

-39 /SPACES OF Q,F,
LDA 1 /RESTORE O,F,

40 JWITH 488

STH 1 14

XSK | 13 /G,F, RESTORED?
JMP LP /NO

XSK 1 12 /BOTH Q,F, REST?
SKP /NO

0 /YES

XSK 1 14 /STRT OF NXT QF
JMP LP=2

19



2373
B374
8375
8376
0377
2400
p491
0402
P42
B492
2402
0402
0422
3422
2403
2403
2404
2404
2404
2404
B4g4
2404
2424
2404
2404
2424
2404
Z404
2424
2404
2404
G404
2404
2404
2404
2404
2404
2405
2405
24025
2405
2495
2425
2405
2485
2405
2495
2405
2405
2485
2405
2425
2405
2405
2405
2405
2405
2406
246
2407
2487
g4p7
3407

2425
2426
2427
p430
g4asy
pa3e
2433
B4as4
2433
@436
2437
2440
@44l

0442

8443
g444
2445
8446
B447
8450
2451
8452
8453
3454
9455
8456
0457
p460
2461
g462
2463
£464
0465
p466

2467
6479
2471
gavze
0473
2474
2475
6476
2477
500
2501
8582
503
B504
g5@5
586
0587
2510
511

512

€513
514
@515
B516

1032
2691
6020
pooe
PeoR
pYoe
poge
B64p
4049
4040
4P42
2124
2317

1643

4743
1240
2401
2401
4906
2217
1549
2410
0540
24@1
2401
4224
0120
2540
1123
4024
2201
1623
2605
2222

524
4310
4024
1740
0140
1625
2749
2401
208025
4911
1640
2317
1624
1187
2517
2523
4002
1417
2313

2343

4743
624
3120
@540

QUEUE, LDA I 12

LIF &
JMP B
TEMPL, @
SUML, e
STCH1, @
NCH1, ]
FRAMEL, TEXT 2F ADCON

H DATA FROM THE DATA TAPE 1S TRANSFERRED

H TO A NEW TAPE IN CONT]GUOUS BLOCKS



g4an7
2407
2407
0497
0407
gap7
2407
0407
2407
8427
2410
0410
p410
8410
2410
paLe
8410
0410
p410
p41g
g4l
pall
2411
2411
p41L
9411
2411
B4l
2411
2411
g411
pa12
2412
8413
2413
B414
2414
p414
2414
2414
pal4
pa14
p414
pal14
6414
paLa
2415
2415
p415
2415
2415
2415
p415
2415
2415
0415
2415
2415
2415
2416
2416
2416
2416

B340
2417
49093
1716
2411
1625
2549
7461
34900

2649
4914
17083
#2124
1117
1649
1706
4004
giz4

D143
2640
2417
4202
544
2422
glié
2306
p522
2205

w477
4347

4347
4306
4044
2324
9122
2411
1607
4024
p214
1348

7463
4326
4048
4p49
4040
4040
4040
4025
1611
2449
7461
3408

g64n
2422
plLie
2306

FTYPE C TO CONTINUE <1NZ

FRAME3, TEXT 2ZF LOCATION OF DATA

F TO BE TRANSFERRED?

F

STARTING TBLK <3

UNIT <INE



B416 p6a7 @522

2416 B61D  4P14
416 p6LlL 1783
g4a16 gé6ie ©B124
2416 p613 1117
@416 FRAME4, TEXT ZF TRANSFER LOCATION?
2417 ge1d4 1677
8417

0420 p615 4347
0429

o421 0616 4347
paz21 8617 43p6
2421 L6220 404p
421 @2l 2324
2421 B622 @122
2421 g623 2411
2421 B624 1607
2421 p625 4024
g4az21 g626 0214
£421 6627 1340
2421 F'STARTING TBLK <3
8422 2630 7463
2422 g631 4306
8422 7632 404p
paze 2633 4040
2422 0634 4p4p
p422 0635 4p4p
422 B636 4040
422 B637 4025
9422 0648 1611
@422 D641 2449
422 ge4z 7461
422 0643 3499
422 F UNIT <inZ2
2423 G644 1649
2423 0645 4233
2423 646 2285
2423 2647 D124
Baz23 P65 ©54p
2423 p651 B611
0423 p652 1495
3423 B653 234p
2423 2654 0617
0423 FRAMES, TEXT ZF CREATE FILES FOR
2424 D635 2243
4424

2425 2656 4743
2425 8637 1040
2425 P66 404p
2425 p661 449
0425 Boez 4p4g
2425 2663 4p4g
2425 p664 404p
2425 P665  404p
8425 p666 4047
2425 p667 4B4p
p425 8672 484p
425 B671 484y
8425 B672 404g
2425 H
2426 B673 4043
426 0674 104p

2426 0675 4p4p



2426
0426
0426
D426
2426
2426
2426
B426
2426
2426
2426
0427
2427
2430
#4430
24a3e
RNy
wa3a
430
2438
2430
D438
B430
0430
2430
2431
p431
2432
paze
2432
@432
0432
Ba32
7432
0432
432
pa3z
0432
@432
432
2432
pade
@432
2432
2432
g432
P4a33
2433
7434
2434
2434
@434
2434
B434
P434
2434
2434
2434
p434
3434
7434
@434
2434

#4676
9677
B700
n781
p762
2783
8784
3725
B706
B787

g716

2711
B71e
8713
@714

p729
2721
2722
723

@724

p725
@726
2727
9738
731
#8732
2733
@734
@735
B736
p737
@a748¢
a741
742
8743
B744
@745
B746

2747

8753
8751
3752
8753
B754
@755
a756
@757
@760
2761
2762
p763
2764
g765
@766

4049
4040
40449
4040
4040
4040
4940
4044
4040
4049

4043

4743
06490
4040
0312
2116
1605
1440
1625
1582
2522
4474

6243

4743
1040
4040
4924
3120
540
0140
2617
2249
9114
1440
2319
2116
1605
1423
4023
2115
2014

@504

4347
4310
49409
4840
2431
2005
4923
4027
1005
1640
2611
1611
2310
2504
4023

F

H

CHANNEL NUMBER <2

TYPE A FOR ALL CHANNELS SAMPLED



2434
2434
2434
2434
2434
2434
2435
2436
2437
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
144p
1441
1442
1443
1444
1445
1446
1447
1457
1451
1452
1453
1454
1455
1456
1457
1468
1461
1462
1463
1464
1465
1466
1467
1478
1471
1472
1473
1474
1475
1476
1477
1500
1581

8767
8770
2771
2772
g773

B774

0820
0021
zg22
2823
gR24
2025
2026
2827
2030
BE31
be32
B33
PR 34
RE
0036
23y
Bo40
ge41
2042
0043
00 44
2045
2246
2047
LFEY
0051
2052
'LER
LEL
2055
2256
EY
8360
0p61
2262
2063
P64
P65
eo6s
LYY,
0070
2271
pp72
6073
2074
2075
2876
ne77
2100
0101
pip2
2103

8514
2533
2411
1716
2334

bego

2055
2000
1829
2819
1049
2227
es17
4221
6163
0467
6305
1000
8133
6156
4134
6163
6467
6325
1000
9133
6156
4135
6312
6386
2855
2000
6163
2467
6305
1000
6133
6156
4136
6163
B467
6385
1209
0133
6156
4137
4155
LY
8137
1449
2135
6306
1000
8146
eg17
2136
2451
8467

H

ANSHKER,

F38,

F 4B,

TYPE C WHEN FIN

4]

#, 45
NoLIsT
SEGMNT 1
w28

SET 15

@

LDA I

190

STA

MULKWD

COM

STC UPLIM
JMP CHAR
SKP

JMP ERRORX
LDA

OCTAC

JMP ZEROQ
STC STBLKD
JMP CHAR
SKR

JHP ERRORX
LDA

OCTAC

JMPR ZERO
STC UNITD
JMP RDHD
JMP NORMYX
SET 15

4]

JMP CHAR
SKP

JMP ERRORX
LDA

OCTAC

JMP ZERO
STC STBLKN
JMP CHAR
SKp

JMP ERRORYX
LDA

OCTAC

JMP ZERO
STC UNITN
STC FLAG
LDA

UNTTN

SAE

UNITD

JMB NORMX
LDA

LASTBN

COM

ADD STBLKN
APQ

SKP

ISHED SELECTIONS\Z

/DATA TBLK NO,

/DATA UNIT NO,

/NEW TBLK NO,

/NEW UNIT NO,
/SET CUFLAG)=p

/NEN UNIT NO
/UNITN=UNITD?
ND

/YES

/IF UNITN=UNITD
/ THEN
/STBLKN>LASTBN
/ OR
/STBLKNSSTBLKD,



0104
L85
2106
2187
72119
giLl
giie
g113
B114
BL15
pi16
g117
BL29
gLzl
p122
123
124
@125
@126
pLe?
2134
g131
p132
7133
gL34
2135
2156
9L37
p140
2141
pLraz
p14as3
@L44
@145
g1L46
G147
2154
215l
Biv2
21.5%
g154
2155
@156
g157
2160
@161
pL62

8163
@164
L1653
pL606
0167
@gL7e
171
172
2173
@L74
175
2176
8177
@229
2ol

6306
2146
po17
2134
2451
6305
1820
7767
4155
6306
pess
peBe
6163
ga67
6305
1000
9133
6156
6235
1000
8133
6156
6306
0000
0000
0000
2000
2080
BOvY
2083
voos
0800
2O BY
2090

2000

pope
2000
a0
hgoe
2029
0epa
2020
1460
7777
Q467
2011
60049

Be56
2000
2211
4133
0602
6870
1420
7400
6016
1420
3400
6016
1429
2000
6167

FoB,

OCTAC,
STBLKD,
UNITD,
STBLKN,
UNTTN
NUM ¢
MBLK
STCHAN,
NCHAN,
QSAVE,
QSAVEZ,
LASTBN,
NUMGRP »
TEMPZ2,
TEMPS,
DELTA,
POWERZ
GETCHN,
FLLAG,
ZERQO,

CHAR,

LOOPL,

JMP
ADD
COM
ADD
APDQ
JMP
DA
=10
STC
JHP
SET
@
JMP
SKP
JME
L.DA
DCTA
JMP
JMP
LDA
0CTA
JMP
JMP

&&&&&@&S&GG&&&&&&E@

SAE
7777
SKP
CLR
JMP

SET
@

CLR
STC
LIF
JMP
SHO
7408
JMF
SHD
3400
JHMP
SHD
2
JMP

NORMX
LASTBN

STBLKD

ERRORX
i

FLAG
NORMX
15
CHAR
ERRORX
c

BERO
CHKCH
C

ZERO
NORMX

I

2
18

OCTAC
2

ANSBUF
1

16
i

16
1

LOOPL

/ OTHERWISE
/ERROR

/SET A FLAG
/JFOR LATER ON,

JE DL ANS,F,7?

FEOM?

/A BLANK?



1601
1602
1683
1604
1605
1606
1607
161p
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1524
1625
1626
1627
1633
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
1667
1678
1671
1672
1673
1674
1675
1676
1677

0222
0203
0204
2205
0206
2207
2210
p211
8212
0218
2214
2215
2216
@217
2220
g221
0222
pe2s
g224
225
2226
@227
g230
2231
8232
9235
8234
8235
8236
8237
02432
2241
8242
0243
4244
3245
6246
g247
2580
g251
9252
2253
p254
0255
g256
2257
2260
ge6l
0262
2263
2264
8265
2266
g267
2270
2271
g272
2273
@274
0275
0276
2277
2389

1429
0100
6275
1420
2300
6273
1128
7717
1040
p14p
1120
eoa1
8451
6233
1120
geoo
0471
6233
1089
2133
1260
0000
214p
4133
6167
0236
6016
po46
LY
4144
2142
6017
1120
0801
2144
2451
6305
4145
2143
pa17
2145
P47
6305
6006
6046
6oop
1000
2137
146
2oop
0467
6267
2226
2602
640
eege
6000
2672
6273
ivga
p142
0602
6305

UPLIM,

MULWD,

X1T,

CHKCH,

UNITCK,

JMPF 6,

REXIT,
RALL .

SHD |
2100

JMP RALL
SHD ]
2380

JMP REXIT
ADA 1

«60

STA

NUM

ADA |

1

APQ

JMP XIT
ADA 1

o

APO 1

JMP XIT
LDA

0CTAC

MUL ]

B

ADD NUM
STC OCTAC
JMP LOOPL
XSK | 16
JMP 16
SET 6

]

STC Qsave
ADD STCHAN
ComM

ADA ]

1

ADD Q@SAve
APQ

JMP ERRORX
STC GSAvE?
ADD NCHAN
comM

ADD @Ssavez
APO

JMP ERRORX
JMP 6

SET 6

LDA
UNTTHN
SAE I

SKP
JMP UMPF6
XSK 1 6
LIF 2

SET

JHP
LIF
JMP
LDA
STCHAN
LIF 2

JMP ALL

X1t

ZAN &2

‘hoC?

/8 DIEIT?

FNUM 18 NONNEG?
/SHOULD BE

/1S NUM LESS
/THAN 1@ OR 127
/SHOULD BE

/MUL BY 18 OR 12
/FOR 0CT OR DEC
/CONVERSION

/SAVE CHN,

/CH NO IS
F2ESTCHANT

/NG
/YES

£CH NO IS
FCETCH-NCHAN?

/NO
/YES

ZUNITN = p?
/NQ
/YES



1782
1781
1782
1783
174
1785
1786
1727
1718
1711
1712
1713
1714
1715
1716
1717
172¢
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1756
1737
1740
1741
1742
1743
1744
1745
1746
1747
1756
1751
1752
1753
1754
1755
1756
1757
1768

1762
1763

B301
p3ge
303
P304
n3L5
g3g6
2387
2310
311

g312
8313
p314
8315
p316
p317
0320
2321
p322
8323
g324
8325
p326
0327
p3I3Y
p331
3332
P3S3
p334
2335
8336
0337
3340
0341
2342
2343
3344
6345
p346
2347
3350
p351
8352
353
2354
8355
8356
8357
8360
2361
9362
8363
p364
8365
p366
2367
@370
2371
2372
2373
6374

1000
0143
2602
6310
0235
pon2
2940
2015
6208

9853
2000
6320
Bo40
8913
6000
1000
pRo0
4374
1800
8135
2341
2ep1
1000
9135
4150
1500
8158
6340
1020
0799
6344
1020
2700
1120
0010
4553
1800
0141
8303
1100
2134
4354
J
00ee
1000
1400
4142
3401
4143
3414
4146
2134
2017
2146
8342
1120
goe
2017
4147
20D

LDA
NCHA
LIF
JHP
XSK
LIF
SET
15

ERRORX
NORMX,

N

é
AlL+3
1 15
2

2

JMP @

/FROM DATA T
/
RDHD» SET
2
JMP
SET
13
JMP
RDHEAD, LDA
]
STC
LDA
UNIT
SCR
AXO
L.DA

APE READ STCHAN AND NCHAN
13

ROHEAD
g

]

RTNI

8]
1
/SET X08

UNITD

STC
SRO
TEMP
JMP
LDA
RDC
JMP
LDA
RDC
ADA
10
STC
LOA
MBLK
ROR
ADA

BITO,

BIT1,

STR;,

TEMPZ

2 /B1T 11=2?
BITL /NO
1 /YES

STR
1

1

/SET BIT 8
TPWROL

3

STBLKD

STC
TPWRDL, @
TPWRD2, @

LDA
1400
STC
ADD
STC
ADD
sTC
ADD
COM
ADD
SCR
ADA
1
CoM
STC
RTNS, @

TPWRDZ

STCHAN
1403
NCHAN
1414
LASTBN
STBLKD
/DETERMINE
LASTBN /NUM OF
2 /GRQUPS OF
1 /4 BLKS ORIG
/TRANSFERED

NUMGRP



1777
2008
2001
2002
2083
20084
2005
2006
2ee7
2010
2011
2012
20813
2014
2015
2816
20817
2020
2021
2922
2023
2024
2825
2026
2027
20838
2831
2032
2833
2034
2835
2036
2037
2040
2041
2042
2843
2044
2845
2046
2047
2050
2851
2052
2853
2054
2055
2056
2057
2060
20861
2862
2063
2864
2065
2866
2867
2078
2071
2872
2073
2074
2875

8375
B376
8377

2400
2401

g402
0403
8404
p40>
2406
8497
0410
411
g412
8413
9414
2415
8416
8417
2420
ga21
paze
8423
paz4
8425
B426
8427
0430
8431
g432
2433
6434
2435
2456
2437
844y
B441
g442
8443
2444
2445
0446
0447
2450
2451
B4s2
B45$
0454
2455
2456
2457
p46n
p461
2462
0463
2464
B465
B466

Bu42
B147
bea2

4420
6141

pary
0epe
Bep2
6425
1460
1777
Basy
7273
1040
2154
6525
2552
4555
2553
4556
1000
2136
6525
2551
4563
25532
4564
2553
4565
1%pe
6134
1128
2001
4472
2467
6141
p222
ga67
6601
0643
i10ep
2135
B341
251
1800
9135%
4158
15088
215¢
6517
6514
4474
BO66
7773
1098
2524
4447
1629

/PART 2 OF PROGRAM
/GET CHANNEL TO BE TRANS,FROM THE @,

/
NXTCHN,

RO4BLK,

STORE,

SET 2
NUMGRP
POP
PMODE

JMS 1 BUFTRR

LING
LMODE
SET I 17
g

LIF 2

JMP QUEUE
SAE 1
1777

SKP

JMP TRANDN
STA
GETCHN
JMF BUFSUB
ADD TB
STC ¢4
ADD TC
STC €2
LDA
STBLKN
JMP BUFSUB
ADD TA
STC 7B1
ADD TB
STC TBe
ADD TC
STC TB3
LDA
STBLKD
ADA ]

1

STC TBLK
SKP

6141

XSK 1 2
SKP

LOF
LDA

UNITD

SCR 1

AXO

LDA

UNITD

STC TEMP2
SRO

TEMP2

JMP BITN
JMP BITY
STC TAPEW1
SET 1 6

-4

LDA

MBLK4

STC MBLCK
LDA I

JMP TYPOUT#1
3

/SETUP 1 BLK BUF

/CTR FOR NO,
/0F WRTAPES

/GET A

/CHAN NO,
/ANOTHER CHAN?
/YES

/FINISHED

/SAVE CHAN
/NO, AND
/STBLK OF
/TRANSFER
/TAPE
/WHICH WILL
/BE

/TYPED
/00T
/LATER
/0N

/YES

/FIRST BLK
/ON DATA TAPE
/T0 BE
/TRANSFERED

/LINC
/THIS CH DONE?
/NO

/YES

/DATA TAPE
ZUNIT NO
/SET X0B
/BIT 1t=87
/NO

/YES

/CTR FOR MBLKS
/4,5,6,7



2876
2077
2108
2121
2102
2183
2104
2185
2106
2187
2110
2111
2112
2113
2114
2115
2116
2117
2120
2121
2122
2123
2124
2125
2126
2127
2130
2131
2132
2133
2134
2135
2136
2137
2148
2141
2142
2143
2144
2145
2146
2147
2150
2151
2152
2153
2154
2155
2156
2157
2160
2161
2162
2163
2164
2165
2166
2167
2178
2171
2172
2173
2174

8467
0470
2471
2472
3473
B4a74
2475
8476
6477
0500
p501
9502
2503
8504
0505
B506
8507
2510
8511
8512
9513
2514
8515
8516
2517
2520
2521
g522
8523
8524
0525
2526
8527
2530
2531
2532
3533
534
2535
6536
8537
6540
2541
8542
0543
8544
2545
6546
2547
8550
2551
0552
8553
8554
2555
2556
8557
8560
2561
8562
8563
2564
2565

0020
2303
1129
LELY
4475
0000
0600
1000
2472
1120
2901
4472
p226
2467
6633
1092
0467
1120
2001
4467
6466
1020
2729
6460
1020
9700
1120
2010
6460
0004
1049
@151
8346
1129
2260
4551
2151
0343
1560
7778
1120
9269
4552
2151
1560
7770
11290
2260
4553
6020
20g0
LY
2020
9240
Ro0e
2000
2240
0240
0240
2249
0000
2029
0270

MBLCK,

TBLK,

TAPEWL,
TAPEW2,

BITY,

BITN,

MBLK4,
BUFSUB.

TA,
T8,
TC»
BUFTTY,
ci,
C2»

TB1,
B2,
TB3.

]

ROR 3

ADA ]

g

STC TAPEWZ2
]

]

LDA

TBLK

ADA 1

1

STC TBLK
XSK 1 6
SKP

JMP TRANSF
LDA

MBLCK

ADA 1

1
STC MBLCK

JMP MBLCKel

LDA 1

ROC

JMP STORE
LDA 1

ROC

ADA 1

10

JMP STORE
4

STA

TEMPS

SCR 6

ADA

260

STC TA
40D TEMPS
SCR 3

BCL 1
77780

ADA 1

260

STC TB
ADD TEMP5
BCL I
7778

ADA 1

2689

STC 7C
JMP @

240

/INCREMENT
/TBLK
/NUM

/4 BLKS READ/
/NOQ
/YES

/SAVE NUM TO
/BE TYPED
/GET HUNDREDS
/DIGIT

/GET TENS OIGIT

/GET UNITS DIGT

/SPACE

/SPACE
/"
/"
7 "



2175 Bo66 0240 240

2176 B567 @240 240

2177 2578 6240 240

2280 2571 0O0BZ NB1, B

2201 @572 DBOB NB2, 2

2202 8573 @8P8 NB3, j

2203 8574 @215 215 /CR

2204 8575 @212 212 /LF

22085 6576 pOPO i} /EQL

2206 8577 @467 SKP

2207 pensd 6141 TYPOUT, 6141 /LINC

22148 g6l 1020 LDA /GET NO, OF
2211 p6ge  ©BB17 17 /BLKS TRANSFD
2212 pepds 6525 JMP BUFSUB

2213 pew4 2551 ADD TA

2214 p6@> 4571 STC NB1

2215 pepe 2552 ADD TB

2216 p6B7 4572 STC NB2

2217 p618 2553 ADD TC

2220 po1l 4573 STC NB3

2221 g612 pagz PDP

2222 PMODE

2223 2613 1230 TAD X5

2224 2614 3913 DCA XR3

2225 2615 7200 CLA

2226 2616 6B46 TLS

2227 2617 728p AGAIN, CLA

2238 26206 6041 TSF /TYPE

2231 2621 5220 JMP el /0UT

2232 2622 1413 TAD 1 XR3 /CHAN &
2233 2623 6046 TLS /STBLK &
2234 2624 7450 SNA /NB

2235 2625 741ig SKP

2236 2626 5217 JMP AGAIN

2237 2627 741D SKP

2249 2630 2553 M5, BUFTTY=-1

2241 2631 6141 LINC

2242 LMODE

2243 p6s2 6375 JMP NXTCHN

2244 /

2245 /TRANSFER DATA FROM 1K BUFFER(SEG 3)
2246 /70 MBLK 3(SEG 1)AND WRITE ON TAPE,
2247 /

22508 £633 D@64 TRANSF: SET I 4 /CTR FOR
2251 2634 0opY 2 /POWER OF 2
2252 P35 10608 LDA /0F NCHAN
2253 2636 @143 NCHAN

2254 2637 4150 STC TEMP2

2255 2646  15pp SRO

2256 ge4l D159 TEMPZ /BIT 11=87
2257 g642 6645 JMP POWER /NO )
2260 p64s pe2z4 XSK 1 4 /YES

2261 B644  664p JMP =4

2262 0645 1802 POWER, LDA

2263 B646 ©EpR4 4 /GET POWER OF 2
2264 8647 1840 STA

2265 B&o5B 8153 POWER2

2266 651  112p ADA /ADD SCR
2267 2652 @343 348

2270 B653 4656 STC NSCR

2271 Bes4  lp2p LDA T /NUM WHICH AFTER
2ev7e p655  20pe 2000 /ROT GIVES DELTA

2273 @656 @UOBB NSCR, %]



2274
2275
2276
2277
2308
2301
2302
2393
2304
23085
2306
2307
2318
2311
2312
2313
2314
2315
2316
2317
2320
2321
2322
2323
2324
2325
2326
2327
2330
2331
2332
2333
2334
2335
2336
2337
2340
2341
2342
2343
2344
2345
2346
2347
2350
2351
2352
2353
2354
2355
2356
2457
2360
2361
2362
2363
2364
2365
2366
2367
2370
2371
2372

B657
2668

2661
2662

3000
3091
3p02
3003
3004
3005
3g06
3087
3010
3011
s@12
3913
3014
3015
3616
3017
3020
3021
3922
3823
324
3025
3026
3p27
3030
3031
3932
3833
3834
3035
3036
3037
3040
341
3042
3043
3044
3045
3046
3047
3859
3051
3052
3053
3054
3055
3056
3057
3060
3061
3p62
3063
3864
3065
3066
3067
3970

4152
aooe

5662
3000

1716
1204
3203
g0ae
5605
3012
3@17
3p22
5025
3030
1300
3312
1397
3IpLl
5246
1321
3312
5232
1383
3312
5232
1304
$312
5232
1385
3312
1722
je41
1720
1306
5313
1367
2313
74140
5245
1715
5240
3011
1411
1277
7450
5271
1311
3440
2314
7410
4421
2312
5246
5662
2440
gl
131@
3010
1303
3314
5663

JMPC,

CHANL,

CHANZ,

CHAN4,

CHAN1@,

CHANZ2Z,

CONT,

NXT1,

RD4BK .,
BUF TR,

STC DELTA
POP

PMODE

JMP T L
3000

#3008

TAD 1 POWRZ
TAD JMPC
DCA ,+1

a

JMP 1,1
CHANL
CHANZ
CHAN4
CHAN1@
CHAN2®

TAD M2028
DCA CTR
TAD A6800
DCA XR1
JMP NXTL
TAD M1208
OCA CTR
JMP CONT
TAD M400
DCA CTR
JMP CONT
TAD M228
DCA CTR
JMP CONT
TAD M100
DCA CTR
TAD 1 GETCH
CIA

TAD 1 STCH
TAD M1

DCA DELCTR
TAD A6208
1SZ DELCTR
SKP

JMP NXTie1
TAD I DELTAA
JMP =4
DCA XR1
TAD 1 XRi
TAD M4200
SNA

JMP DONE
TAD A4000
DCA T XR
1SZ CTR429
SKP

JMS 1 WRTPE
1Sz CTR
JMP NXT1
JMP 1 RD4BK
RD4BLK

)

TAD A3408
DCA XR

TAD M4DD
DCA CTR40O
JMP I BUFTR

/2088 LoC CTR
/18T LOCel OF1K

/12@@ L.oC CTR

/498 L.GC CTR

/208 L.0C CTR

/189 L0OC CTR

/CH NO,

/SET UP

/CTR TO
/LOCATE PTR
/AT START
/0F TRANSFER
/LLOCATION

/END OF DATA
/FOR THIS CH?

/YES
/NO

/BLK FULL?

/NO

/YES

/FIN BUFF?

/NO

/RDC 4 MORE BLKS

/18T LOCel TR BUY

/CTR FRO 488 1.0C
/0F TRANS BUF



2373
2374
2375
2376
2377
24008
24@1
2402
24123
2404
2405
24036
2487
2410
2411
2412
2413
2414
2415
2416
2417
2420
2421
2422
2423
2424
2425
2426
2427
2430
2431
2432
2433
2434
2435
2436
2437
244D
2441
2442
2443
2444
2445
2446
2447
32
2bl
2452
2453
2435
2455
2456
2457
2468
2461
2462
2463
2464
2465
24656
2467
24782
2471

7130
341p
2314
5271
4421
5723
4000
6000
7000
7001
7400
7600
7700
7777
5777
3377
4800
pene
LY
poae
2152
2153
2375
2142
2144
2154
2600

bapa
6141

1800
2136
31g2
G471
7275
1050
2137
1445
21353
7226
1000
7155
0471
7226
1000
2136
By
2134
@451
7317
7237
1000
2137
@341
PRp1
1000
2137
4150
1500
P15p
7266
7263

DONE,

MAagog .,
M202e.,
M1080.,
M777,
M4pa,
M2B0 .
M166,
M1,
AGBEY .,
A3460,
A4BBE,
CTR.
DELCTR
CTR4DE
DELTAA
POWRZ,
NXTCH,
STCH s
ASAV.,
GETCH,
TYP.

#

x

S

HRTAPE .

BYPASS,

STL HAR
OCA I ¥R
[SZ CTR42D
JMP DONE

JMS 1T WRTPE

JMP T TYP
=4000
22000
= 1000
w777
=400
=200
=100

5777

3377

40840

4]

2

2

DELTA
POWERZ
NXTCHN
STCHAN
ISAVE
GETCHN
TYPOQUT
#3200

2

LINC

LMODE

LDA

STEBLKN

ADD M777
APO 1

JMP ENDTP
LDA

UNITH

SAE

UNITD

JMP BYPASS
LOA

FLAG

APO ]

JMP BYPASS
LDA

STBLKN

COM

ADD STBLKD
&PQ

JMP OVERTP
XSK I 17
LDA

UNTTN

SCR ¢

AXO

LA

UNITN

STC TEMPZ
SRO

TEMP2

JMP BITNO
JMP BITYES

/BLK TO BE
/HRITTEN ON

/<= 7777

/NO

/YES

/0F UNITD=UNITN
/THEN

/BLK TO BE
FWRITTEN ON

/< STBLKD

/STBLKN < STBLKD
/NO
/YES

/BLK IS OK?
/NG
/YES

/SET X0B

FBIT 11=87
/NO
/YES




2472 1242 5251 SAVE, STC TPWDL

2473 124 1000 LDA

2474 1244 @141 MBLK

2475 1245 0383 ROR 3
2476 1246 1100 ADA

2477 1247  £136 STBLKN
2500 1250 252 STC TPWD2
2501 1251 @U@B  TPWDLl, @

2502 12%2  338( TPWD2, @

2583 1253  102¢ LDA I
2504 1254 2081 1

2505 1255 2136 ADD STBLKN /INCR STBLKN FOR
2506 1296 4136 STC STBLKN /NEXT ROUND
2507 1257  @0@2 PDP

2510 PMODE
2511 3260 4429 JMS 1 BUFTRR
2512 3261 5600 JMP 1 WRTAPE
2513 3262 6141 LINC

2514 LMODE
2515 1263 1820 BITYES, LDA |
2516 1264 D704 WRC

2517 1265 7242 JMP SAVE
2529 1266 1@z2¢ BIT«, LDA 1
2521 1267 £704 WRC

2522 1278  112@ ADA 1
2523 1271 0010 10 /SET B1T8
2524 1272 7242 JHP SAVE
2525 1273 2632 TRANDN, LIF @
2526 1274 6585 JMP F7A
2527 1275 @882 ENDTP, I[P

2530 PHMODE
2531 3276 7200 C..A

2532 3277 1313 T.D X6
2534 IS0 3014 DCA XR4
2534 3301 6046 TLS

2535 3302 728@ HEAD1l, CLA

2536 3303 6941 TSF

2537 3304 53183 JMP -1
2540 3305 1414 TAD I XR4
2541 3306 6P46 TLS

2542 3387 7459 SNA

2543 3310 7410 SKP

2544 3311 53g2 JMP HEADL
2545 3312 7410 SKP

2546 3313 0424 X6, TAPE-1
2547 3314 6141 LINC

2550 LMODE
2551 1315 0692 LIF 2
2552 1316 6020 JMP BEGIN
2553 1317 @@@2 OVERTP, PDP

2554 PMODE
2555 3320 7200 CLA

2556 3321 1335 TAD X7
2557 3322 3915 DCA XR5
2560 3323 6R46 TLS

2561 3324 7208 HEAD2, CLA

2562 3325 6041 TSF

2563 3326 5325 JMP =1
2564 3327 1415 TAD 1 XRS5
2965 3330 6046 TLS

2566 3331 745p SNA

2567 3332 7410 SKP

2578 3333 5324 JMP HEAD2




2571
2572
2573
2574
2575
2576
2577
2600
2601
2602
2603
2604
2605
2606
2607
2610
2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632
2633
2634
2635
2636
2637
2649
2641
2642
2643
2644
2645
2646
2647
2650
2651
2652
2653
2654
2655
2656
2657
2660
2661
2662
2663
2664
2665
2666
2667

3334
383>
3336

1337
1348

0010
2p1l
012
2018
po14
2o15

op2e
epeL

2400
0401
g4o2
2403
p464
2405
page
2407
2410
Ba11
p412
2413
p414
p4a1s
2416
2417
2428
ga21
g4z22
2423
2424
2425
8426
427
P430
0431
24382
2433
B4as4
2435
2436
3437
0449
B441
0442
2443
2444
@445
p4a46
6447
2450
2451
2452
2453
2454

7410
B441
6141

B6p2
6020

boeo
eooe
poga
R3]
pagy
pooe

3063
3200

212
pai2
212
B3p3
8310
23p1
R316
@240
v24p
B323
8324
B3gz
3314
8313
B24p
@240
2316
23p2
g215
g212
aage
212
2385
#1256
2317
256
8324
B394
8320
2395
g215
0212
B2g7
bopo
gaie
B317
2326
8305
8322
8322
2325
2316
B24p
B304
23a1

XR,
XR1.
XR2,
XR3 ¢
XR4,
XR5,

BUF TRR,
WRTPE,

XR22,

TAPE,

SMASH,

SKP

SMASHe=1

LINC

LMODE

LIF 2

JMP BEGIN

SEGMNT @

10

]

4]

4]

4

4]

)

«20

BUFTR

HRTAPE

#4006

212 /LF
212 /LF
212 /LF
303 /C
310 /H
3g1 /A
316 /N
248 /SPACE
2409 /oo
323 /S
324 /T
Sg2 /B
314 L
313 /K
240 /SPACE
248 /"
316 /N
3g2 /B
215 /CR
212 /LF
% /EQM
212 /LF
3p5 /E
256 /s
317 /0
256 /
324 /T
301 /A
328 /P
385 /E
215 /CR
212 /LF
287 /BELL
@ /EOM
212 /LF
317 /0
326 /N
305 /E
322 /R
322 /R
325 /U
316 /N
240 /SPACE
304 /D
301 /A



nas5
Base
7as7
2460
724651
462
D463
7464
2465
D466
pa67
2470
7471
#4472
w473
72474
@475
2476
7477
p5o0
25081
P502
P53
@sa4
a5a5
2506
pso7
2518
g511
gule
3513
p514
7515
0516
2517
5520
2521
22
2523
pH24
525
R526
ne27
@030
#5311
po32
B533
0534
9535
2536
2537
2540
2541
@542
N543

2544
2545
546

2547
@550

2324
2301
n215
0212
9207
2000
1029
3377
4p12
9692
6000
au47
uLLY
7082
0535
0/74
6523
6079
8774
1530
1429
2400
6527
6472
7092
P64
0774
7055
0270
0774
1330
1420
2200
6533
1420
1800
0200
6505
0440
705%
p692
6023
p6p2
0n40
0u@7
6000
0602
6020
p64p
40490
4940
4003
£125
2411
1716

4143
4743
4743

1240
4240

RESETZ,

FoA,

FOAA,

F7A:

CHKSN,

NORMX X,

START1,

FRAMES,

324
301
215
2172
207

@

LDA 1
XR22=1
STC XRZ2
LIF 2
JMP 2
SET 7
@

JMP QAINIT
FRAME®
ANSHWER

JMP CHKSN
SET [ 10
ANSHER

LDH T 18
SHD 1

2400

JMP NORMXX
JMP F6AA
JMPOQAINIT
FRAMET7
ANSHER

JMP GARFSH
SET 1 180
ANSWER

LDH 1 10
SHD 1

2200

JMP STARTL
SHD I

1008

HLT

JMP F7A
SNS @

JMP QARFSH
LIF 2

JMP BEGINL
LIF 2

SET @

7

JMP 0

LIF 2

JMP BEGIN

TEXT 2ZF

/7

/A

/CR

/LF

/BELL

/E0M

/RESET PTR TO
/TOP OF

/TTY HEADING

FAT?
/YES
/NO

/AN R?

/AN H?
/ST0P
/NO

CAUTION!



2551
552
p553
2554
8555
2556
G557
560
0561
2562
2563
G564
2565
W566
2567

8578
6571
B572
g573
p574
2575
2576
@577
gean
g6e1
bop2
g6e3
pen4
2605
gees
2607
p6o1d
g6l
g612

p613

pe14
2615
g616
8617
628
p621
p622
2623
v624
p625
0626
ge27
RE3D
B631
P63z
B633
P634
0635
2636
2637

2640
0641
2642
B643

4048
4011
2649
2516
1124
4260
4911
2340
2523
P50 4
4024
1748
2317
1414
0503

2443
1249
4040
8317
1624
1187
2517
2523
4004
2124
2154
4822
8515
1726
540
B4a11
2114
4024
B12p

Po43

4743
1249
4049
4040
4240
4024
3120
2549
244¢
2417
4002
2507
1116
4024
2201
1623
g6@5
2249
7461
3400

p64p
404¢
2205
2125

H

H

IF UNIT @ 1S USED TO COLLECT

CONTIGUOUS DATA, REMOVE DIAL TAPE

TYPE T TO BEGIN TRANSFER <1\Z



2757
2757
2757
2757
2757
2760
2760
2768
276¢
2768
2760
2764
2760
2760
27680
2760
27640
2761
2761
2762
2762
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2763
2764
2764
2764
2764
2764
2764
2764
2764
2764
2764
2764
2764
2764
2765
2765
2766
2766
2766
2766
2766
2766
2766
2766
2766
2766

@644
C645
Bo640
w647y

B650
g651
G652
P653
2654
2655
2656
D657
p66d
P661
pe62

2663
p664

PeE65
pe66
p667
2670
g671
B672
2673
ge74
Be75s
6676
677
g7e0
B701
p7@2
@723
@704

2705
B706
2787
2710
2711
n712
2713
714
B713

Bo23
2405
2440
vag

2491
4336
1281
234¢
0205
516
4824
2201
1623
geas
2222

2504
4347

4347
4318
4048
4840
4049
4040
2431
20p5
422
4006
1722
40081
1617
2418
@222
4012

1782
431¢
4049
4240
4048
40403
2431
2025
4918
4024
17448
1914

2443

4743
p64g
4040
4040
4022
B52¢
1431
4974
6134

FRAMET

TEXT 2ZF REQUESTED DATA

FHAS BEEN TRANSFERRED

TYPE R FOR ANOTHER JOB

TYPE H TO HLT

REPLY <1NZ



2200 ERROKS



AAAEND 5670
AGAIN 2617
ALL 4305
ALLRPT 4316
ANSBUF 4370
ANSWER 4774

A3400 3110
Ad@DE 3111
A6OBO 3107
BEGIN 4020
BEGINL 4823
BITN 2517
BITND 3266
BITY 2514
BITYES 3263
BITE 2335
BITL 2349
BUFSUB 2525
BUFTR 3063

BUFTRR @020
BUFTTY 2554
BYPASS 3226

CHANL 3812
CHAN1D 3025
CHAN2 3017
CHANZE 3030
CHAN4 3822
CHAR 2163
CHKCH 2235
CHKSN @523
CHKSNS 4377
CONT 3032
CTR 3112
CTR40E 3114
c1 2555
c2 2556
DELCTR 3113
DELTA 2152
DELTAA 3115
DONE 3071
DPOSIT 4176
ENDTP 3275
ERRORX 2305
EXIT 4273
FLAG 2155

FRAMEL 4434
FRAME3 4530
FRAME4 4603
FRAMES 4644
FRAMES 535
FRAME7 2640

Fl 4072
Fia 4074
F3 4187
F3A 4111
F3B 2020
F4 4123
Faa 4125
F48 2050

F9 4137



FSA 4154

F5B 2116
Fé 4171
Féa 2478
F6AA gav2
F7A 0v5085
GETCH 3122

GETCHN 2154
GETKBD 5523
HEADNG 4857

HEADL 3382
HEAD2 3324
JMPC 3004
JMPF6 2267
LASTBN 2146
LOOPL 2167
LP 4413
MBLCK 2467
MBLK 2141
MBLK4 2524
MULWD 2227
M1 3106
M1G8 3185
M1002 3101
M208 3104
M2000 3108
M40E 3103
M4BED 3077
M777 3102
NB1 2571
NB2 2572
NB3 2573
NCHAN 2143
NCH1 4433
NORMX 2306
NORMXX @527
NSCR 2656
NUM 2149
NUMGRP 2147
NXTCH 3117
NXTCHN 2375
NXTL 3846
OCTAC 2133
OVERTP 3317
POWER 2645
POWER2 2153
POWR2 3116
GAB 5006
QACA  5p17

QACHAR 5657
QACKLF 5623
QACNTR 5686

QAD 5030
QAE 5852
QAEXIT 5637
GAF 5520
0AG 5064
QAH 5116
QAT 5133
QAINIT 5p@2
QA 5140
QAK 5307

QAKRB 6836



QAL
QALEGL
QAM
QAN
QAC
QAP
GAQ
QARFSH
QAT
QATLS
GATPE
QATSF
QATY
QAU
QAY
QAW
QAX
Qay
Qaz

QS AV
GSAVE
QsAVEZ
QUE
QUEUE
RALL
RDHD
RDHEAD
RD4BK
RD4BLK
RESET
RESETZ2
RESTR
REXIT
RTNL
RTNZ
RTNS
SAVE
SMASH
START
STARTL
STBLKD
STBLKN
STCH
STCHAN
STCHI1
STORE
STR
SUML
SVTENS
TA
TAPE
TAPEWL
TAPEWZ
T8
TBLK
81
782
83

TC
TEMP1
TEMPZ
TEMPS
TPWDL

5177
5577
5103
5225
5233
5244
5265
5055
5272
6046
5646
6041
5540
5510
5320
5514
5426
5414
5303
3121
2144
2145
4336
4425
2275
2312
2320
3062
2440
4360
7463
4402
2273
4422
4272
2374
3242
P42
4945
2533
2134
21 86
3120
2142
4432
2460
2344
4431
4357
2591
9425
2474
2475
2552
2472
2563
2564
2565
2553
4430
2150
2151
3251



TPWD2
TPWRDL
TPWRD2
TRANDN
TRANSF
TYP
TYPOUT
UNDIGT
UNITCK
UNITD
UNITN
UPLIM
WRTAPE
WRTPE
X1T

XR

XR1
XR2
XRZ2
XR3
XR4
XRS

X5

X6

X7
ZERCG

3252
2353
2354
3273
2634
3123
2600
4245
2256
2135
2137
2221
3202
Pg21
2233
210
ge11
2o17
2400
peL3
2814
2e15
2630
3313
3335
2156






READER’S COMMENTS ADTAPE & ADCON
DEC=12~UW2A#D

Digital Equipment Corporation maintains a continuous effort to iniprove the quahity and usefulness of it
publications. To do this effectively we need user feedback - your critical evaluation of this manual.

Please comment on this manual's completeness, accuracy, organization, usability, and readability.

Did you find errors in this manual?

How can this manual be improved”?

DEC also strives to keep its customers mformed of current DEC software and pubhications. Thus, the following period-
wally distributed publications are available upon request. Please check the appropriate boxes for a current issue of the

publication(s) desired.

[ Software Manual Update, a quarterly collection of revisions to current software manuals.

O users Bookshelf, a bibliography of current software manuals
——

O Program Library Price List. u list of currently available software programs and manuals.

Please describe your position.

Name Organization
Strect Department
City State Zip or Country
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HOW TO OBTAIN SOFTWARE INFORMATION

Announcements for new and revised software, as well as programming notes, software problems, and documenta-
tion corrections are published by Software Information Service in the following newsletters.

Digital Software News for the PDP-8 Family
Digital Software News for the PDP-9/15 Family
PDP-6/PDP-10 Software Bulletin

These newsletters contain information applicable to software available from Digital’s Program Library.

Please complete the card below to place your name on the newsletter mailing list.

Questions or problems concerning DEC Software should be reported to the Software Specialist at your nearest DEC

regional or district sales office. In cases where no Software Specialist is available, please send a Software Trouble
Report form with details of the problem to:

Software Information Service
Digital Equipment Corporation
146 Main Street, Bidg. 3-5
Maynard, Massachusetts 01754

These forms, which are available without charge from the Program Library, should be tully filled out and accompa-

nied by teletype output as well as listings or tapes of the user program to facilitate a complete investigation. An
answer will be sent to the individual and appropriate topics of general interest will be printed in the newsletter.

New and revised software and manuals, Software Trouble Report forms, and cumulative Software Manual Updates
are available from the Program Library. When ordering, include the document number and a brief description of
the program or manual requested. Revisions of programs and documents will be announced in the newsletters and
a price list will be included twice yearly. Direct all inquiries and requests to:

Program Library

Digital Equipment Corporation
146 Main Street, Bidg. 3-5
Maynard, Massachusetts 01754

Digital Equipment Computer Users Society (DECUS) maintains a user Library and publishes a catalog of programs
as well as the DECUSCOPE magazine for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754

—.__—_..._—.._.__.._.—_——..——.-—._.—.._——..—__u___-__.

Send Digital’s software newsletters to-

Name

Company Name

Address

(zip code)

My computeris a PDP-8/1 (O PDP-8/L OO

LINC-8 O PDP-12 (O

PDP-9 (O PDP-15 . S

PDP-10 () OTHER () Please speci y

—————
My system serial number is (if known)

T ——
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