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GENERAL PURPOSE DATA CONVERSION PROGRAMS FOR THE PDP-12 COMPUTER

INTRODUCTI ON

The two programs described here are a direct result of a change
in the batch processing system used at the USAF School of Aerospace
Medicine. For several years a Philco 2000 computer was used to pro-
cess analog—digital (A/D) data that had been converted by a Consoli—
dated Systems Corporation MicroSadic A/D converter. With the change-
over to an IBM—360/65, our A/D converter became incompatible. We then
obtained a PDP—12 computer with a TU—lO tape transport as a replacement
to the old conversion system.

The A/D conversion program was written first but with it came the
need for a checkout procedure and/or program. Thus the digital—analog
(D/A) conversion program began to emerge. Written first as just a tool
to check out the A/D program , it soon became a means of looking at
problem segments of data as well. Both programs have undergc e a
number of revisions ; often a change in one created the need for a
change in the other. Thus far we have been extremely pleased with the
system that has evolved and feel that we have a much more flexible
and reliable system than before.

This report discusses the capabilities, limitations, and opera-
tion of each program ; lists the hardware and software requirements;
and describes in detail the tape format.

HARDWARE AND SOFTWARE REQUIREMENTS

The A/D and D/A programs require the following hardware devices
to he f ully functional as described .

1 PDP—12 with 8K storage

2 AA—50 D/A converters

1 KW12—A clock

1 KF12B automatic priority interrupt

1 ASR—33 teletype

1 VR14 scope

2 T(J—10 magnetic tape transports

3 1 •1

~ 

•-~~~ •. . ,~~—~~~~~ —~~~~~~~~~ ._ _ _



_ _ _  

- _ _ _ _ _ _ _ _ _ _ _ _ _ _

1 TC-58 tape controller

I Datum time code translator , model 9310

1 Datum tape search, model 9241

Both programs operate under the control of the KFI2B automatic
priority interrupt (API). The need arose within the A/D program to
disable the teletype interrupts while the API is enabled , result ing in
a slight modification to the PDP—12 hardware which is explained in
the section “Analog—Digital Conversion Program .” Another modification
was made to the PDP—12 to change the full—scale voltage range from
±1.0 volt to ±1.414 volts, the full—scale voltage range of an analog
tape signal.

Both the A/D and D/A programs were written in I)IAL MS and reside
in the lower 4K of memory . Both use the entire upper 4K to doubli.
buffer data; LINK Fields 4 and 5 serve as one data buffer and LINC
Fields 6 and 7 serve as the other. A question—and—answer disp lay sub—
routine is used to display the question—and—answer frames , and the A/I)
program uses a modified version of the Digital Equipment Corporation
(DEC) TU—lO tape handler.

ANALOG-DIGITAL CONVERSION PROGRAM

The A/D conversion program (Appendix A) has the capability to
digitize from 2 to 16 channels of analog signals and store the results
on file—oriented IBM compatible 9—track tape. For each file , the user
may assign identification parameters, choose the number of channels,
specify the sampling frequency (within certain limitations), and either
manually or with an external logic level, start and stop digitized -

•

segments. Also, if the analog signals are from analog tape with
standard IRIG—B time code, the user may , either manually or with paper
tape via the teletype , specify to the program start and stop times and
a command to digitize a particular data segment. Additional data files
may be added during successive digitizing sessions.

The program itself is easy to operate. The user must have only
enough knowledge of DIAL MS to load the DIAL Monitor and then load the
program from LINCtape. Once the program is in memory and running, the
VR14 Scope will display the first of several frames with instructions
and questions to be answered by the user.

Frame 1:

ANALOG TO DIGITAL

CONVERSION PROGRAM

(TYPE LINEFEED TO CONTINUE)4
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S e l f — e x p l a n a t o r y .

Frame 2:

IS THE DIG ITAL TAPE TRANSPORT

* THE TU—lO OR THE DATUM?

(TYPE T OR D) . —

IS THE A/D TAPE NEW OR

USED? (TYPE N OR U ) .  —

AID REEL NO. 

In our laboratory we have a second PDP—12 with a Datum tape con-
troller and Wang tape transport . This option specifies the proper
software for the selected tape controller.

If the A/D tape contains previously digitized data that the user
wishes to retain, he may , by specifying a “U,” cause the program to
position the tape immediately past the last end—of—file (EOF) mark.
This positioning is done after the last question—and-answer frame
has been completed .

When the A/D tape is processed on the IBM—360 , the reel number
must be specified and must match with the number entered here. It is
important that this entry be correct.

Frame 3:

EXPERIMENTER 

EXPERIMENT ID 

PROJECT NUMBER — — — —

WILL CHANNEL 0 BE USED AS AN EDIT CHANNEL?

(TYPE Y OR N) -

NUMBER OF CHANNELS INCLUDING EDITS

( 0 2 - 1 6 ) -- -

RUN SERIAL NUMBER 

STARTING GROUP NUMBER — - - -

________ _  
_
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ANALOG REAL TIME MULTIPlIER - -

SAMPLING FREQU ENCY -

1. 400 kHz 2. 100 kH~r 3. 10 kHz 4. 1 kHz

5. 100 Hz 6. EXTERNAL

DIVIDED BY ( 1 — 4 0 9 5 )  — — — —

The Experimenter and Experiment ID entries may contain up to 16
characters each; the contents should be self—explanatory .

The Project Number is a locally generated , 4—character cost
accounting code that accompanies each project.

By typing a “Y”, the user may specify tha t channel 0 be us ed as
an Edit Channel. The state of each of the 12 sense lines is in t”r -
rogated each time digital samp les are taken (with each clock inter-
rupt). For each sense line that is high , the corresponding
accumulator bit is set, creating an edit word that Is stored the same
as a digital sample would be. This edit word gives the user the
ability to preserve the state of 12 binary signals simultaneously w i t h
each sample of data.  These signals may be from any device that gives
a “HI” state of +3 volts and a “LO” state of 0 volts.

The Number of Channels needs l i t t le  exp lanation except t hat a
leading 0 should be included if the number is less than 10.

The Run Serial Number is an 8—digit  number unique to this file ’
in the form 60851105 : the f i r s t  digit denotes the year 1976; the next
th ree digits , the Julian date; and the last four , the 24—hour t lm&’
of day . With the IBM—360 software tha t has been crea ted to hand le
A/D tapes , this is the number b y which each f i le  is refe renced .

The Starting Group Number may be any number from 1 to 4095;
since the maximum possible group number within a f i le  is 4095 , it is
advisable to start with a smaller number . This option is provided
for those who may want to keep the group numbers from one f ile to
the next in sequence.

The Analog Rea l—Time Multi p lier en t ry  serves mainly as a record
of t he digit izing setup . As an examp le , if the da ta to be di gi ti zed
is from an analog tape recorded at a speed of 3—3/4 inches per second
(ips) and if the tape is to be r epr oduced at a speed of 15 I ps at
the time of digitizing, then it w i l l  be di gitized at 4—times real
time; thus the number 04 would be entered here. The number i t s e l f  has
no function ; it serves only as a record , just as the Experimenter ;ind
Experiment ID entries.

6
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The Samp ling Freq uency is determined by making two entries. The
first entry specifies to the KWI2—A clock which time base is to be
used , or the rate at which the count pulses are provided to the
counter register. The second entry , called the time—base divisor ,
specifies to the counter register the number of count pulses required
for a clock interrupt. For example, if a sample frequency of 250
samples per second is desired , the first entry would be 4 and the
second entry , 0004. If the Analog Real—Time Mul t ip l ier  were 02, the
real—time sampling frequency would be 125 samples per second.

Frame 4:

CHANNEL INFORMATION

00 

01 

02 

I

12 

Here the contents of each channel should be described as accu-
ratel y as possible within the 16 allotted characters.

Prior to typing the LINEFEED that signals the end of this ques-
t ion frame , the digital tape should be mounted on the TU—lO with the
Unit Select switch set to unit 0. The tape should be queued and
positioned to the load point and the On—Line switch set to the on—line
position . Now, when the LINEFEED is typed , all the information
specified in the last three frames is converted to EBCDIC format and
stored in the first block of the data file as a header block. If a
used tape is specified , the program spaces forward and positions the
tape immediately prior to the last EOF mark and then writes the
header block.

The program is now waiting to digitize a group of data. To
start digitizing a group of data , bring sense line 0 high or to a
logic one; to stop digitizing , bring it low or to a logic zero. This
can be done with a clean logic signal from any source or from a
debounced switch. Digitizing control may also be via the Datum Time
Code Translator and Tape Search units. The controller should be in
the Remote mode, and , provided the switches describing the tape speed
are set correctly, the analog tape unit may be controlled by the A/D
program.

Nine commands are available; three of which will cause the pro-
gram to digitize data. To use these commands type a LINEFEED

7
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followed by the 2—lett-~r mnemonic command , fo l low ed by a space , then
the start and stop times separated by a dash , then a RETURN.

Example:

> SCL_J 2:56_1:0O:25),

The space , dash , and colons are all critical. They are recognized
as delimi ting characters by the computer and must be used. Notice
that the first t ime given does not specif y 00 hours; you do not have
to type leading zeros , i.e. , type onl y the times required .

Next is a list of the commands and their functions.

> SC~~~~ time A 
- time B),

Sing le C yc le  — The tape advances forward in search mode to
time A , then the data between times A and B is digitized as
one group. The analog tape stops at time B.

> RC time A - time B),

Recycle — The tape advances forward in the search mode to
time A, then the data between times A and B is digitized as
one group . Then the analog tape reverses in fast reversc
and reproduces between times A and B again. This cycle
continues un t i l  another command is g iven .

> CN~~~~~ time A 
- t ime B~~

Continuous — The tape reproduces forward , and the da ta
between time A and B is digitized as one group when it is
encountered . The analog tape continues to reproduce for-
ward until another command is given .

> SS~~~,~~time A -)

~Search to Start — The tape searches forward and stops
positioned jus t  before time A.

> FD~~~4
Forward — The tape reproduces forward until another command
is issued .

> RV

Reverse — The tape reproduces backward until another
command is issued .

8
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> FF~~~ J),
Fast Forward — The tape advances fast forward until another
command is issued .

> FR~~~~J)~,
Fast Reverse — The tape reverses in fast reverse until
another command is issued .

Stop — The tape motion stops regardless of the digitizing
state or any previous command .

A list of these digitizing commands can be prepared in advance and
placed on paper tape, then read in at the time of digitizing.

When a command is given that will cause digitizing to take place,
the Datum tape search unit must be allowed to complete the entire
cycle of operation before another tape command can be accepted . The
teletype interrupt must be disabled while this cycle is taking place ,
or it will continue to accept characters from the paper tape. Since
the machine is normally structured in such a way that the teletype
interrupt cannot be disabled while the API is on, a hardware modifi-
cation was required to provide this feature.

When the program begins a group of data, relay 0 of the 6 DPDT
relays is switched on. When the group ends, the relay is switched
off. In our laboratory this function is primarily used to start and
stop an 8—channel oscillograph recorder.

When all the data for a particular file has been digitized , the
file should be terminated either by typing CTRL F for EOF or CTRL T
for EOT. Typing a CTRL F indicates that the data file is ended but
another is to be created , and an additional question frame appears on
the screen.

Frame 5:

WILL THE PARAMETERS FROM THE PREVIOUS FILE BE USED AGAIN:

IF SO TYPE A NEW RUN SERIAL NUMBER 

AND STARTING GROU P NUMBER - - — -

If the Experimenter , Experiment ID, Number of Channels, Sampling
Frequency, Channel Contents, etc., are to be the same for the next
file , then by inserting the new Run Serial Number and Starting Group
Number the user can avoid answering the questions in Frames 3 and 4

9
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again . However , by typing onl y a LINEF’EED , the program returns to
Frame 3, and the entire procedure from that point on will be the same
as descr ibed above.

Typ ing  a CTRL T t e r m i n a t e s  the  d i g i t a l  t a p e .  The program w r i t e s
an EOT mark , rewinds  the tape , and r e t u r n s  c o n t r o l  to the  DIAL
Monitor.

SPECIFICATIONS

Samp ling I n t e r v a l

The samp ling interval  is provided b y the KW 12—A clock and is
program selectable by specif y ing the t ime base and p re se t t i ng  the
clock coun ter regis ter dur ing Frame 3 of the ques t ion—and—answer
session . The program is limited to a maximum samp ling f requency  of
3500 samples per second/channel when in the 2—channel mode , and to
700 samp les per second/channel when in the 16—channel mode. Notice
that maximum sampling frequency is not directl y proportional to
number of channels digitized . The reason for this is tha t  the TC— 58
tape controller has a maximum transfer rate of 36 kHz , each transfer
requir ing three machine cycles to comp lete. Thus , as the samp l ing
in terval gets smaller , the clock interrupts run a greater risk of
interference by the tape controller as it steals cycle time from the
central processor. See Appendix B for a list of maximum sampling
frequencies.

Optionally the time base may be provided from an external source
via the Schmitt Trigger input. This is ideal in cases where samp ling
is to be asynchronous or where the sampling interval desired cannot be
provided with any combination of the time base and clock counter reg ister.

With the use of an external time base , the program is not limited
to a minimum sampling frequency.

Skew

The program enables the fast sample function so that when each
SAM command is given , the r e su l t s  of t ile previous SAN command arc
delivered to the accumulator . When the trans f er is comple te , the new
channel number is specifieu and the new conversion is initiated .
There is a 145 psec delay from the t ime this new conversion is
initiated until the sample is assembled in the converter buffer.
Therefore , there is a constant skew of 14.5 ~i sec from one channel to
the next. Total skew across all channels is a function of the
number of channels; it will be only 14.5 jisec for two channels and
218 iisec from the first to the last channe l when in the 16—channe l
mode. This might be somewhat disturbing unless you consider t h;it i n

10
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the 16—channel mode , 218 lisec is only 15% of the sample interval when
sampling at the maximum frequency of 700 samples per second . When
in the 2—channel mode , 14.5 usec is only 5% of the sample interval
when samp ling at the maximum frequency of 3500 samples per second .

Also , it should be mentioned here that during this 14.5 isec
delay , the number (the value of the previous conversion) in the
accumulator is converted from one ’s complemen t to two ’s comp lemen t
and stored in an intermediate buffer area . Also, if it is one of the
first 12 channels, it is converted back to an analog signal with the
D/A converter. This provides the user with the ability to monitor
the digital signal as it is being sampled .

Resolution and Voltage Range

Since most of the A/D conversion work in our laboratory involves
signals from analog tape , it was decided that the 10 bits available
from the A/D converter should represent a full—scale analog tape
signal as mentioned earlier. Thus we have ±512 digital counts repre-
senting ±1.414 V. This yields 2.76 mV per bit of resolution.

TAP E FORMAT

A digitized tape is made up of one or more data files with each
file containing at least one group . A group consists of one or more
blocks , the length of which is determined by the number of digitized
channels . See Append ix B for a list of block lengths. The first
group of each f i le  is only one block long, and contains header infor-
mation in EBCDIC format pertinent to that data file. This header
block is always numbered as group number 0. The next group will be
the first to contain actual data values. A file is terminated with
an EOF mark and an extended record gap. A tape is terminated with
an end—of— tape (EOT) mark that consists of two consecutive EOF marks.

Digitized values are stored on tape in frames. One frame con-
sists of the digital values taken from each analog channel for a
particular clock interrupt. Thus, if the program is operating in

• the 2—channel mode, the first data frame will contain digital values
from channel 0 and channel 1. The first frame of each block contains
the group number, and the second frame begins the data.

One digitized value is stored on tape as two 8—bit bytes. Since
the PDP—12 word length is 12 bits , the program breaks the value up and
stores the high—order 4 bits in one byte and the low—order 8 bits in
the nex t byte. Therefore, in the 2—channel mode , one data frame con-
sists of 4 bytes.

11
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Header Block Layout

Byte Number Content Remarks

0— 1 020 Group 0: always denotes header block.
000 (The bit that is set causes the group

number to read 4096 + group # .  This
is a positive number larger than the
A/D converters can produce and can be
easily detected from actual data.)

2—3 000 Block count; resets with each file ,
001 therefore , the header block is always

block number 1.

4 012 A nonprintable EBCDIC character used
as a f i l l e r .

5 T or D Denotes the tape transport used——the
Datum or the TU—IO.

6 012 Filler

I

7 N , U, or C For new, used , or copied tape

8 012 Filler

• 9—14 Tape No. 6 digits
(HB 11Q49 ,
etc.)

15 012 Filler

16—17 000

18 012 Filler

19—34 Experimenter 16 digits

35 012 Filler

36—51 Experiment 16 1)igits
Identif.

52 012 Filler

53—56 Project The local projec t classification
Number number , 4 d i g its.

57 012 Filler

-. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ - _ _ _ _ _ _ _ _ _ _
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58 Y or N Yes or No if channel 0 is to be used
as a channel of edits.

59 012 Filler

60—61 No. of 2 digits
Channels
(2—16)

62 012 Filler

63-70 Not used

71 012 Filler

72—75 Starting Gp 4 digits
No. (1—4095)

76 012 Filler

77—78 Real—time 2 digits
Multiplier

79 012 Filler

80 Time—Base I digit
Code for
Sampling
Frequency

81 012 Filler

82—85 Time—Base 4 digits
Divisor
(1—4095)

86 012 Filler

87 000 Blank

88 012 Filler

89—104 Channel 0 Description

105 012 Filler

106—121 Channel 1 Description

122 012 Filler

123—138 Channel 2 Description

13
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139 012 Filler

140—155 Channel 3 Descrip t ion

• 156 012 Filler

157—172 Channel 4 Description

173 012 Filler

174—189 Channel 5 Description

190 012  Filler

191—2 06 Channel 6 Descri p t ion

207 012 Fil ler

208—223 Channel 7 Description

224 012 Filler

225—24 0 Channel 8 Description

241 012 Filler

242—257 Channel 9 Description

258 012 Filler

259—274 Channel 10 Description

275  012 Filler

276—291 Channel 11 Description

292 012 Filler

293—3 08 Channel 12 Description

309 012 Filler

310—311 175 A unique character signaling the end
of the channel descriptions .

312—1009 Unassigned

The following are in binary format and are used only in the A/ D and
D/A programs .

14
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1010—1011 Record length or block size.

1012—1013 Starting address of the block.

1014—1015 Number of bytes skipped within a LINC Field before
a record begins.

1016—1017 Starting address of first frame of data.

1018—1019 Starting address of group numbers.

1020—1021 The negative number of channels.

1022—1023 The number of channels.

Data Block Layout

Example of a tape block with three channels of data.

Channel 0 xxx High Order Byte
Frame 341—— xxx Low Order Byte
Last frame Channel 1 

~~
y HOB

of preced— ~
y LOB

ing block Channel 2 zzz HOB
zzz LOB

InterRe cord
Gap

Group 020 HOB En this case, Group Number
Number 005 LOB equals 5.

Frame 1 Block O~~ ROB In this case, Block Count
Count 377 LOB equals 1791.
Group 020 HOB
Number 005 LOB
Channel 0 xxx ROB

xxx LOB
Frame 2 Channel 1 yy~ ROB

LOB
Channel 2 zzz HOB

zzz LOB
Channel 0 xxx HOB

xxx LOB
Frame 3 Channel 1 y~~~ HOB

vv~ LOB
Channel 2 zzz ROB

zzz LOB
— ,

15

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-‘S -- - -•,- -,- — -- —-—.-.-u
~~S__ ._ .__ -

- 
- -

DIGITAL-ANALOG CONVERSION PROGRAM

The D/A conversion program (Appendix C) provides essentially the
inverse of the.A/D process. It has the capability of reading a
digitized tape created by the A/fl program and converting up to 12
consecutive channels back to analog form. The program prints a map
of the digitized tape, via the teletype, that contains for each data
file the header block information inserted at the time of digitizing
as well as each group number and starting block number of each group .
Just as with the AID program, the user may specify to the D/A program
the frequency of the conversion process. The program can also make
a duplicate tape if the user wishes.

As with the A/D program , the user must load the Dial Monitor and
then load the program from LINCtape . Once the program is in memory
and running, the scope will display the first of two frames.

Frame 1:

DIGITAL TO ANALOG

RETURN PROGRAM

(TYPE LINEFEED TO CONTINUE)

Self explanatory .

Frame 2:

WILL A COPY BE MADE?

IF SO TYPE C. —

AND NEW REEL NO. 

RETU RN FREQUENCY -

(FRAMES PER SECOND).

1. 400 kHz 2. 100 kHz 3. 10 kHz 4. 1 kHz

5. 100 Hz 6. EXTERNAL

DIVIDED BY (1—4095) — — — —

If the user wishes to have a duplicate tape, he should type a
“C” followed by the duplicate’s reel number. When the program begins
the conversion process, it will read from unit 0 and duplicate onto
unit 1. An exact duplicate will be made with two exceptions: That
area of the header block that normally contains an “N” or “Ii” to
specify a new or used tape will now contain a “C” to specify a cop ied

16
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tape; that area that contains the A/D reel number will contain the
duplicate reel number .

The entries for the Return Frequency are exactly like those for
the Sampling Frequency in Frame 3 of the AID program. As with the
AID program, the maximum conversion frequency is a function of the
number of channels being converted . If no copy is to be made, the
maximum frequency is the same as the A/fl program. However, if a

• copy is to be made , then the tape controller will need twice as much
cycle time for transfer operations; and the maximum frequency will be
approximately 20% less for each channel mode .

After the LINEFEED is typed to end Frame 2, the program reads the
first block of data, which will be a header block formatted in EBCDIC,
does an EBCDIC—to—ASCII conversion, and prints the header information
as the first part of the map. When this is completed , it begins the
U/A conversion process, typing each group number and starting block
number as encountered . Since the computer is equipped with only 12
fl/A modules, the first twelve (0—11) digital tape channels are
converted . Channels 1—12 may be converted by setting sense switch 5;
channels 2—13 , by setting sense switch 4; channels 3—14, by setting

• sense switches 4 and 5; and channels 4—15, by setting sense switch 3.
As the D/A conversion takes place the user may , by typing CTRL C,
cause the program to read forward at the maximum tape speed to the
next group ; and by typing CTRL F, cause the program to read forward
at the maximum speed to the next file. Copying will not be interfered
with in either case.

Relay 0 is switched on at the beginning of each group and off at
the end of each group . As new files are encountered , as part of the
map , the program prints EOF and the number of the last data block in
the previous file. When the EOT mark is encountered , the program
rewinds the digital tape or tapes and returns control to the DIAL
Monitor .

CONCLU S IONS

The two programs described in this paper have vastly streamlined
our A/D conversion work. The A/D program ’s ability to locate and
digitize specific segments of data from analog tape at multiple play-
back speeds has enabled large volume jobs to be completed in hours or
minutes instead of days. The concept of a header block with each
data file has been beneficial in preventing mistakes as AID tapes are
analyzed . The header block contains pertinent information describing
the data as well as unique identifiers to assure that the proper file
has been located .

Although the D/A program was not given as much attention in the
paper as the A/D program , it is a vital part of the system. The

17 
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ability to make a slow D/A conversion of a problem segment of data
that was digitized at a high sampling frequency is a valuable de—

- bugging aid . An available duplicate tape has proven to be worthwhile;
- occasionally we have called a duplicate tape into service when tape

failures rendered the original useless. The information that the map
produces is also very useful.

• In general the system has served our needs well , is used often ,
Is eff ic ient, and is capable of more than has been demanded of it.

18
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0000
000 1 /~ w 5ATL ) O7 14 JAN 77
0002 /ANALO~ TO D i G I T A L CONV E RSION PROGR A M
0003 /
0004 / IIEMNITH ~. STEVENS
0005 /
0006  /
0007 ~‘MODL
001.0 /AP~ CUMMANOS .
0011 AP ION ’blOb
0012 ~ jSHJsb7b40013 NE3T ’ 87 11
001 14 SMLV .b772
0015 NFLO ’8773
00 1$ NSTI(.6774
0017 NVEC .6775
0020 SSTN~ 6776
0021 OVEC ’8177
0022 /LNO O~ AP I COMMA NL) 3 ,
0023
0024 w 100 0000 ~014000, 4000
0025 0101 0010 K0010, 0010
0026 CL OCM P JM S I,
0027 otOa 0000 CL)~0030 A P I I J M S  I.
0031 0103 01403 £NTR PT
0032 0104 4305 TYAP E, WH ITA P
0033 0105 5643 ITAP E , JTAPE
0034 0106 4305 07401, WRI TAP
0035 otoi 0243 INT , POL +1
0036 ollO ollO STUS , STATU S
0037 0 111 0001 TF(.AG , I
00443 /MA GTAPt. COMMANDO ,
004 1 LOM .J MS j,
004 2 0112 4800 lulO
0043 W EWIND U OO10
0004 NEA O . 0020
0045 NOYTE.0030
0048 wRITE.0040
0041 TM IOI5l
00543 3PA C E~~ull40
0051
0052 I~4PS 0j00
0053 lEN D OI~ MAS TAP E COMMA NDS
00 54 *200

/INT~ RRUPT VE CTO R TAB LE,
0056 o20e 7000 VECT , MOP
0057 0201 7400 lILT /P~’ W POW ER FAII.
0060 0202 7000 MOP
0061 0203 7402 lILT /i. INC TAP E
0062 0204 5605 JMP 1,+1
0063 020 5 0236 V ECC Li , AD O FP~ /M WL2 A CLOCK
0060 0204 7000 MOP
006 5 0207 7402 ML! / (T S S )  TIM E SMA RE
0068 0210 5811 J MP I,~~1
0087 0211 ~~~ S n v  / T T Y  PRINT ER CY O u R S )
00743 10212 56*3 iMP X . .t
0071 0213 4106 k800 / T T Y  KYO D (Y O U RS)
0070 10214 b o O  MOP
0073 10215 70 102 lILT IT TV REMOTE (KYB U)
0074 42 16 1000 MOP

• 
0415 0217 7402 ML! / T T Y  REMOTE (PR?)

• 20
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0078 o22,~ P4OP
0071 10021 7410 2 ‘ILl /PLOTTEW
0100 ~222 5603 JMP 1.41
01 0 1 e023 ~b I4 MAG TA P /M A G TAP I .
@102 0224 5805 iMP 1.41
01 03 0225 02 14 0 l’PPOFF
0 104 0226 7000 Moe
0 105 0227 7402 ‘~LT / “
0108 0234 5831 JMP 1.41
0107 10231 0614 MA GTA P /wANG MAGIAP E ,
0114 0232 70100 PlOP
0* 1 1  0233 7402 lILT / “
0112 10234 7000 NOP
0113 0235 740 2 lILT
0114 /
0115 / END OP VECTOR TABLE
@116 /
0111 0238 8135 A U O FF , CLSA /INTERRU PTS TO MERE
0120 0237 8111 WEST /WHEN NOT DIGIT IZING ,
0121 0244’ 6552 Fl’ POFP~, 8552
0122 10 241 6171 NES T
0 123 1024 2 0000 P01., 10 / ST A RT OF PuSH DOWN LIST,
0124 /
0125 /
0 128 ‘0010
0127 /
01391
0131 0400 0200 AV ECT, VECT /SET UP PUSH DOWN LIST.
0132 0401 0242 APDL, P01.
0 133 0402 0037 80031, 0037
0134 10403 0000 IP4TRPT, 10
0135 11404 70100 CL A
0136 0405 1202 TAD 80037
0 137 0406 871 2 5ML V
0140 /
0141 / PUSH DOWN LIST IS IN LOW ~48
0142 / vECTOR FIELD IS IN LOW 48
0143 / ALL INT ER RUPTS ARE PERMITTED
0 144 /
0145 10407 12010 CLA
0146 1041 0 1201 TAD AP O L
0147 (0411 8776 SST K
0150 /
0151 / PUSH DOWN STACK IS IN
0152 / IPIOOE PAGE 1 FIELD 0
0 153 / POL .400
0150 / THIS SHOULI) ALLOW UP TO 19
0155 / I’ENDING INTERRUPTS
0156 /
0 151 104 1? 720 10 CLA
0160 0013 1200 TAD AVEC !
0161 04 14 b1~ 1 OV E C
0162 /
0 163 01415 12100 CLA
0164 0418 8006 APION

• 0165 10417 58103 JMP I INTRPT
0166 / VECTOR TABLE ADDRESS IS
0167 / VE CT
0170 /
0171 /
0172 /
0173 /
017’ /

21
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0175 / 8w 1?A CLOCK P4AN DL ER
0176 /
0 1 7 7
432010 /

04 24’ O0Or ~ CLK , 10
10200 0421 13o0 CLA CCL /START ThE CLUCK .
0203 10420 8133 LLAt4
0204 0423 6132 LLL’~
0205 0424 6135 LLSA
0208 O~ 25 72011 LLA

10426 1243 TAO 811100
o210 0427 6132 C L L R
0211 10434 6135 CLSA
0212 &3~ 31 F2021 (.LA
10213 1432 1244 lAD NUMSEN /SET UP CLOCK 6UPFER
0214 0433 b133 CLAO /PNESET TsE BPR FOR C
0215 40434 / 200  CLA
0216 (04 3 5 1248 T A D  603 100
11217 0436 8134 CLE~’4 /t.OAL) C8 ENABLE
0220 10431 120o LLA
0221 (044 4 0  1245 FAQ 65100
@2 20 (0441 6132 CLLN
0223 0442 5620 J M P I CLK
022 4 /
0225 /NUMBER , IS ToE COUNTS bEFORE INTERRUPT
0228 /
10227 /K5j0~’, IS THE CLOCK CONTROL REU ,
023o /
0231 /60300, ~ETS TH E INTERRUPT ENAO LE
0232 /
0233 /60100 , uSLO TO ~ET A MODE CHAN bE
0234 /
0235 04443 (01(00 60100, 01.00
0238 10444 4 4575 NUMOEN , —32103
0237 0445 011010 651100, ~ 100
10240 04446 03011 80300, 10300
@241 /
0242 /
0243 /
0244 *604 ’
02.15 /
02146 / 1U11o TAPE HAN DLER
@247 /
(0250 / 010 JAN 1974
0251 /
0252 /
@253 01Sf ‘8701
0254 /5810 ON ERNOR FLA b , DR MA (iNETIC TAPE FLAG
0255 /
0256 M T C W ’ 8 7 1 1
10257 /5810 UN T.C. READY
02643 /
0261 ‘ITT.1’6721
@262 /SKIP UN 1.1. READY
0 263 /
0264 MTAF’6712
0265 /CLEAh NEIIS TLR S AND FLAGS
0268 /
0287 ‘ITRC.6724
02747 /INCLiJSIVE “04” C (CW) TO C (AC )
0271 /
021 2 ‘ ITCM ’ b T%4
0273 /INCLU SLVL ‘OR” C (AC ) TO C (CR)

22
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~ 2 7 4  /8ITS ~—5 A ’~D 9—11, JAM BITS 6,7,8 TO AC
/

10278 MTLC .b716
0 2 7 1 / L J A D  L~~Mr1AN O REGISTER

/
0301 xxxx .b 7434

/I’~CL US1.VL “OW” C (5.R ,) TO C (AC )
0303 /
,33, 4 MTWS.6706
0 3 435 / W L A O  S T A T U S  REG iST ER

/
MTGQ’6722

• 10 31 .’ /M A ( TAPE CO
,~3 11 /

~310 MCLA ’b702

~3 13 /CL~~A W AC
0314 /
43315 /
0316 /
03 11 / ERROR CODES IN AC
032~ /
0321 / 10. ER R OR FLA C TOTAL
0322 / 1. TAPE REWINDING
10323 / 0. ME G INN IN G OF TAPE (bOT)

/ 3. ILLEGAL COMMAND
10325 / 4 , PAR ITY (LATERAL OR LONGITUDAL )
0328 / 5. END OF IILE (E O F)
0327 / e , END OF TAPE (EDT) $

/ I. READ/COMPARE ERROR
033 1 / 0. RECORD LENG TH INCORR ECT
4033? / W C a O LONG
0333 / WC’/O SHORT

~ 334 / V , DATA RE bUEST LATE
033~ / 10. BAD TAPE
0338 / 11. JOb DOol (M T F)
033 1  /
034 0 /
0341 /

106 110 0000 10110, 10 /C (AC )’BUF FIELD
40 601 33405 UCA 8P11R1

0344 10600 1.111 TA O TFLA G
10345 0603 (4541 SNA
10348 4)604 52412 JMP ,— 2
0347 10605 12 @’o C LA
1035.’ 10608 3111 UCA TFLA G
10351 10807 6214 MOP

10t’111 1311 TAO KC1F
03 53 10611 32(2 UCA RLF S ET

0812 6 72 1 0 1 7W
0355 10613 5210 JMP •—1
10356 o61.1 16(00 lAD I 1010 /CET COMMAND
10357 0615 33 107 UCA COMMNO
10360 0616 1307 TAO COMMNII
@361 081/ 0312 AND MASK
0362 10620 1112 LLL RTR
0363 10621 1010 W A R

• 0364 40622 1005 1*0 . .3
0365 06 23 3224 uCA • .1
0366 10624 (91100 PlOP
0361 /
@310 / * COMMAND OF “0” wILL MANG
0371 / loIS CAN EAS E SO ME DE B UG PROBLE M S
03 7 2 /
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03 13 10625 5205 JMP
03 74 0626 5250 JOP RE~~IN
41315 40627 5254 JM P REA DWR
o376 (0634’ 5243 OM P SETCNT
0377 416 31 52544 J 4IP READ WO
04 110 4 1632 5250 JMP EOf
0401 10433 743041 PACEP , NOR
1040 ? 0634 33105 PAC EB , OCA WH ERE
014403 0835 021041 ISZ TolO
06404 0636 1600 1*0 1 TU1O
1094.15 4)637 7041 CIA
o408 436411 3306 uCA COUNT

~aØ7 40644 1 5260 JMP MA&3
414410 0642 6711 WEST /NO ERROR CHECK
0411 40643 02431’ SETCNT , LSZ TU1 Q’
104*2 40644 160(0 TAD 1 1010
0413 10845 /041 C IA
0414 (0646 33406 0CA COUNT
4(4 15 41647 5 27 1  JMP RETA
43416 11650 33405 4E~~ LN , UCA WHERE
0417 10651 528? ,JMP MAG4
04243 10652 33405 EQF , UCA jIMERE
0421 0653 5262 JoP MAG4
042 ? / WEWI NOIEOF CO DE, BUT ERRORS DIFFER
0423 ob5a 001011 WEA D IR , 151 7010
0(4 04 ibS’S (2443 CLA CMA
0925 0656 16109’ T A O  I T U b
04426 40657 3716 UCA I TAP Et~
044 27 446 6 43 1344 6 MA G3,  TAD COUN T /SPAC E
434 3 10 086 1 37 17 UCA 1 TAP EK.1
043 1 4066? 3301 MA G4 , TA D COMMNL) /KEWINO
04432 40663 0313 AND M A SK+ 1
10433 0684 1300 TAD KCOM
0434 0665 6716 NAG S, 01CC /LUAD COMMAND
0435 (0666 7200 CLA
043b 0661 13105 tAD woERE
0437 40670 6/02 MTGQ
434140 @871 0200 RETA , 152 TUlO
0441 0612 62142 REFSET . CII (0
111442 41613 5600 JOP I 10111
43443 4 . 1 9 , 7 4  67406 MA GIAP , 0105 /STATUS
0444 0675 6 712 O l A F
0445  0616 33 111 uCA STATUS /51.1 UP FOR RETRY
104 46 10677 1310 T A O  ST A TUS
11447 10700 75 10 SPA
045 /I 4701 1004’ PlOP
095 1 010? 0 1 11  ISZ T F LA G
01452 10703 81 (1 WE ST
4 )4 53 0104 /1410 2 lILT
0454 iolOS 0000 W ’IE91E, 40 /BUFFER FIELD
0455 0706 0w0 COUrIT, (0
0456 0707 01000 COMMMD, 10
0451 0710 0000 STATUS, 0
04460 0711 b0412 KC IF , 8200
0446 1 107 12 00/0 MA SK , 00741
046 2 0713 03/41
0463 @114 06406 0606 /RLADWR ERROR
0469 40715 01100 40104)
@465 07 16 1753 T A P E K ,  1753
10466 0717 /752 1750
046 7 07243 0440 7 K CO M , 4044 4( 7
04 110 0121 / 1 7 3  085 ,  —5
0411 /
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047 0 777
04 73 4 7 7 7  1004) uAT UM
41474 /
0475 /

/ NO ERNO’I CHECK FOR
4)477 / 1, SPACE FORWARD
0504’ / 0, SPACE BACK
10501 / 3, REWiND
0502 / 4, READ EOw/?
10503 /
054314 /
0505 /
0 5430 ,  / PAGE 2
0501 / HOOKS TO SETUP THE DATUM
0510 /
0511 10040 400140 SETOAT, 10

0512 1001 0~~O0 I SZ SE TDAT
0513 1002 1240 0 C LA
0514 1003 1212 TAD K JM$
05 15 1004 3613 UCA I KJMS,1
0516 10405 1214 lAD KJMS+2
0517 1006 3815 OCA I K JMS +3
0520 1007 1217 TAD 80004
4)521 1010 3616 UCA I KJMS.4
@522 1011 56100 JMP I SETDAT
0523 14(12 4 7 / 7  KJ MS , 47 7 7 /JMS I P 177
@ 5244 1013 44 6 0 1 10143 +1
0525 1014 0604 44604
0526 1015 0 1 1 4  MAS K+ 2
0527 1016 07210 ‘~COM /C O MMAN I) CONSTANT
053 o 1017 40140 4 610910 4, ‘4
0531 11020 10000 DATuM , 0
0532 1021 7112 CLL (ITO /MOVE FIELD POINTER
0533 1022 741 10 OAR /TO B ITS 9, 10, 11, AND
0534 1023 6717 6711 /SETS PROPER DATA FIELD
0535 1024 56010 JMP I DATUM /FOR DATUM TRANSPORT.
0536 /
0537 / END 0(~ TAPE HANDLER
05411’ /
0541 LMDDL
0542 SEGMNT 1
0543 .20
11544 /IOANOA1 COMMANDS
05445 OUUJMP 1000
0546 W R U J M P  1063
41541 /
05511 /END 01 UA N OA I COMMANDS
(0551 0020 10643 D ISPLA , LU F 3 /71115 IS THE PORTION
0552 0021 /0100 WU /OF THE PROGRAM THAT
05 53 0022 .3000 r1ES 100124100 / U IS P LAY S THE QUESTION
0554 41023 0016 NOP /AN D ANSWERS ON THE
0555 00244 7063 OR /SCREEN .
0556 10025 7000 iOU
0551 0026 3107 MESSI42000
0560 4.1027 011(01 ANSI10004I
056 1 41030 74183
056 2 043 31 101010 LUA
0563 0032 01402 0002
@5 64 44133 40840 L OF 2
0565 41 -134 10140 STA
0566 430 35 36a5 T Y P ET I21000
0567 (04336 61053 JO P CUN T
OSlo ~037 4464 3 RES IRT, LUF 3
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0571 104’140 104410 lO Ll
0572 041 41 3217
0573 4011 42 0036 ANS212000
0574 0043 1063 lOW
0575 10044 1Q~100 LDA
0576 0045 21036 01036
0577 443 46 1460 SA E I
0604’ 43047 ,~i00 74041 /SKX P IF NEM PA9 AME TEPI S ,
0601 0050 6052 JM P ,.2
@602 04(51 6053 JMP COPIT
0603 40052 6434 OMP HEADER
0604 o053 10644 3 CON T ,  I,UP 3
0605 00514 10100 lOU
0608 04155 3320 MESS3L200Io
0601 0056 01110 ANS3L1000
4)610 4057 7063 OR
0611 1406Q( 74300 loLl
0612 0061 3607 01.554124300
0613 0062 2053 ANS4*20100
0614 434363 74163 ION /END Of QUESTION AND
0615 0064 10400 LDA /ANSWER SESSION.
0616 0065 0001 01001 /TIIIS CUDING INTERROGATES
0617 0066 14613 SAE I /TP$E VARIOUS ANSWER
062(0 40067 7404 7404 /FIELDS AND SETS UP
0621 0070 8015 JMP .+5 /CERTAIN PARAMETERS .
0622 444171 (4002 PDP
0623 PMODE
0624 04(72 4613 JoS 11 +1
0625 2073 1000 SEYDAT
0626 04074 614* LINC
0627 LMOD1.
06 3Q’ 043 75 1000 LDA
0631 0076 0047 0047
0632 0077 1560 10CL I
0633 0100 8077 8077
0634 0101 0243 KUL 3
0635 0102 1120 ADA I
0636 0103 01(40 100
0637 4010~4 06440 LOP 10
0640 40105 1411411 81*
0641 0106 04145 6510012000
0642 (0 *07 1480 SAE I
0643 0110 6100 6100
06144 4.1 11* oilS JMP ..4
0645 0112 1020 4.0* I
0646 0113 03210 0320
0647 10 11 14 6117 JMP 1.3

0654’ 0115 11024’ LOA I
0651 0116 0300 0300
0652 0117 10440 STA
0653 0120 24’46 K03440*2000
0654 40121 0643 LOF 3
0655 (0122 1020 4.0* I /LOAD MA4.F w O RD ADDRE SS
0656 0123 80147 60147 /4(9’ NUMBER TO BE
0651 10124 84103 OMP DECIIIN /CONVERTED TO BINARY,
0660 (0125 449J17 CUR
43661 10126 11291 A OA I
0662 0121 01401 04401
0663 0130 41644.3 4.09’ 0
0664 10131 10140 OTA
0665 10132 04144 NUMB ERL209114
40666 0133 06443 4.09’ 3
0667 (01314 1004’ LUA /LOAD NUM BER OP
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0810 o135 0035 0035 /CMANN ELS,
0671 0136 4464441 L j fr 2
0672 o137 141411 STA
0673 1014~ 3741 LMANL00100
06744 0141 4)4311 CLO
41615 41142 104(0 STA
06 76 0 143 37411 MCHANL2IIOO
0671 (01~~

4 1020 4.0* 1
0700 10145 /737 LX SEV N Lb000
0701 0146 84 4 103 JMP D40COIN
0702 41141 14)40 STA /STORE 140 , OF CHANNELS.
4)703 0*54’ 37441 C (IAN I2000
0704 10151 0017 COO
07435 O l S o 141411 oTA /NEGAT IVE NO . OF CHANNELS .
0106 10153 374 43 M CHAN *2000
0707 41154 0241 WOL 1
0710 40 155 ‘e161 STL TEMP3
0111 0156 1004’ 4.0* I
0712 44157 404310 ‘4000
0713 0*60 11211 *43* I
0714 43161 400041 71.003, 41
0715 0162 44471 *00 I
0716 0163 616(0 JHP ..3
0717 0164 104/0 AZE I
0724’ 0165 817? JMP .4.5
0721 0166 *104’ A DA
0722  43167 3741 CPIAN*2000
0723 0170 11400 ADA
0724 (0171 .3741 LMAN*2000
072 5 0 172  1040 401*
0726 0173 3735
@ 127 0174 41017 LOM
07341 10175 1104’ A LlA I
0731 44116 ‘4000 140010
0732 o177 1040 107*
0133 430410 81102 W CDS IZI20010
@734 02411 10410 101*
0135 102112 3733 HDSIZE*2000

4 0736 41203 *000 LOA
@137 102104 3735 W CDSKPI200II
0744 )  4)20 5 11211 LIl A I
0741 0206 .3777 .3177
0 142 00 401 1580 OCL I
@743 0210 400411 ‘44100
0744 021* 162” OSE I
0745 (0212 2000 01100
0746 02 13 10411 407*
0147 44214 3737 IXSLVN I200IO
075(0 (0215 1100 *0*
0751 0216 .3741 LPIANI2000
1375? 0217 1100 ADA
0153 40224’ 3741 4.11*0*2000
0154 0221 15643 bCL I
0155 43222 4000 44300
10158 0223 1620 OSE I
0157 412214 00440 0000
0760 41225 1044 41 STA
0761 0226 .3736 1XTE0124 ’00
0762 4 *227 44644 3 LOP 3
0763 0234 ’  10400 CDL
0764 10231 04334 00344
0165 0232 0642 LOP 2
0166 0233 15610 bC.L I
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0767 ~4134 /677 1617
0 7 7 2  41235 411 470 A~~~ I /WIL%. CHANNEL 0 401. ~J51.D FOR EDITS?
0 7 7 1  o?3~ 62 44 2 O M 4 )  .44 IWO ,
4)7 72 4)237 1~~~~’ L UA I /Y1.S, 0*1(1. APPR O PIAT E PATCH .
4)773 ~2~ - 0.~1b N Q l ~
277u .241 b41’l~ 44 14’
43775 ~c?42 14141.1 4.434 I
077~ o?~ 3 6544 2 OrI P UN PAI(

~777 ~~~~~ j l 4 4 ~ STA
1200 43245 414/ 3 JSW 1*0000
1201 43246 1~~~~ 4.0* I /INXT IALIL E FOR Lb CHANNELS .

412 44 7 40210 NOR
10(03 40254) 10’4 4’ ~ TA
10~~4 (02 5 1 41~~’.1 TW Q C I IN L20 00
104)5 0252 10440 STA
1008 10053 0354)
1007 0254 143’4 (0 ~ lA
1 312 0255 c±357
121 1 OOSe 12 101*
1012 o257 41386 IIV CH NL20100
1013 (02b~ 1144o 107*
1014 10061  0375 40IX C H1~.L20 ~i0
1015 0262 12’~0 107*
*4316 0263 41441 4
13 17  41064 1040 STA
1~~20 10265 41413 EPITCMN*20040
1021 0266 1040 101*
1022 0267 04412 NINCIIN*2000
1223  02 7 4 1  10 441  81*
1024 0271 4143), TENCIINI20041
1025 0272 11040 101*
1026 44273 0440 ECVCMN*24100
14127 442744 1040 401*
1030 43275 41441 TWLCHN*2000
14331 43276 10442 407*
1032 10277 04 54 T R T C 4 4 N O 2 0 0 0
1033 0300 1040 101*
10341 10301 0481
1035 0302 1040 407 *
1~~36 (0303 0486 PFTCNN*2000
1 037 43304 0011 CLO /701. FOLLOWING CODING
1040 0305 11410 *43* /51.TS (JR TH~ C O R R E C T
1041 43348 3141 4.0*0*2000 /NUM61.N OF CHANNELS
1 -04? 4307 10241 MDL I /TO DIGITIZE.
14343 43310 1120 A DA I
1044 (0311 8312 JMP ..1
1045 44312 4315 STC JMPADR
1046 0313 1020 LDA I
10441 1031~ 6473 OM P Jsw1
14350 o315 01000 JMPADN , o
1051 43316 1040 STA
*052 41317 2314 1 TWOC IIN*2000
1053 (0324’ 10411 STA
1054 032 1 03 54.1  T 11R C 00 42000
14155 3322 *4140 101*
1056 10’23 0357 P L J RC I IN*2 00 0
1051 03244 1040 STA
143 6 43  44325 41366
1061 43.3 2 6 10413 407*
14362 0327 03/5 40IXCMN *20043
14363 10330 10443 401*
1064 0331 0404 SEVCHN *210010
14(65 o332 1044 0 STA
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1264. 0333 0’41 3 t I4T C PIN*2000
1067 ‘03344 141440 401 *
1070 0335 2402 NINCHN*20010
10 11 4336 11040 401*
1010 o337 41443 * 11.NCH N *2000
1 43 73 4134I~ 10444) STA
10 144 1134 1 04 440  LLV CH NL20010
14375 0342 10440 STA
14376 03’43 0447 TWLCHN*200I0
141 17 o344 143 10(0 51*
112 k 10345 0454 TWTCHNL2000
1101 0346 10440 57*
1*0? 44347 24401 I’RTCHN*20440
1103 o350 111441 401* /ALL PARAMETERS HAVE

0351 o~ bb 1P’TC$t4*?04)’o /51.1.0 1*4(1.0 CARE OF.
1105 43352 6444 4410 HEADER /00w TAKE CARE OF HEADER INFO.
11 06 0353 (0643 SPECAL, LOP 3 /61.7 UP STARTING GROUP NO,
1101 0354 1000 LOA I
1110 0355 6042 6042
1111 40358 8403 JMP (3ECSZN
1112 0357 1100 ADA I
1113 44364) 77(8 —1
1114 0361 0642 LOF 2
1115 0362 1040 57*
1116 0363 .3127 (‘000P*2000
111 7 (03644 0(0244 SPA /SPECIAL FUNCTION REGISTER .
1124 ) 0365 1600 bS1. I
1*21 0368 41020 41(0
1122 0367 0004 8SF s

112 3 41374.1 158(0 OCL I
1124 0371 00241 00
1125 0370 1620 4051. I
1126 0373 10100 100
1121 10374 414004 8SF
11 30 ô375 00o2 PUP
11 31 011001.
1132 2376 4502 CLOCK /SET UP CLOCK .
11 33 0377 45413 AP I /31.1 UP AUTOMATIC PRIORITY INTERRU

PT .
11 34 04010 6141 LINC
113 5 L0001.
1138 0401 06102 LIF 2
1137 0402 6022 .JMP BE~.1N
11 44’ 0403 40106 PECOIN, STC 6 /ULCIMAL TO BINARY CONVER—
1141 104 04 11000 CDL /SION ROUTI p~E ,
1142 10405 (0004’ 44 /ROUTINE IS ENTERED
*143 4)4406 4433 SIC RETURN /WITH HALF wORD ADDRESS
jj44 44401 4404 SIC TEMPI /QF DECIMAL NUMBER
1145 o410 40065 SET I 5 /10 AC,
1144 6 44411 J 1 7 M  — 3 /EX ITS W ITH BINA R Y
11 4 1 44412 1326 NXTDGT, LOP’ I 6 /NUMOER IN AC ,
11510 0413 1564’ OCL I
1151 (0414 1160 7760
1152 I4415 01424 *00 71.001
115.1 104*6 1060 STA I
1154 ‘01417 100400 TEMP . 0000
115 5 0420 0242 MDL 2
1156 0421 0411 ADD 71.110
1*57 0422 02441 WOL I
11 60 0423 1060 101* I
11 61 0424 4 4 0 0  11.001, 44000
1162 40425 0225 *3K 1 5
11 63 40426 6412 400 N X TD G T
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11 64 10407 1326 LOP’ I 6
1165 ‘0’4 34 ’ 1560 40CC I
11 66 0431 (160 (760
*161 43432 41441 4 AD D 18001
i1743 oo33 (00~ 43 RETuRN, 01100 /END OP 0LC40IN.
1 171 0434 102(0 08*01.4, 4.0* I /P’EAD1.K ROUTINE DOES
1172 0435 0644 LO P 4 ,AN A SCII TO EB CUIC
1*73 0436 ‘44/3 SIC PILL) /CO P4VE RS IO N AND STORES
1174 ‘0437 04365 SET I S fIN TAPE BUFFER AREA .
1175 0440 37/7 3717
1176 10441 0011 CLR
1177 0442 1120 ADA I
12043 40443 434)4141 4141
1201 40 4 4414 06444 LUF 4
1244 2 404 44 5 1065 101* I s
1203 0446 (0011 CLR
124)4 10447 11065 101* I 5
1205 0450 1065 STA 1 5 /L1.*V1.5 ROOM FOR
*206 10451 1100 ADA I
1207 o4452 44001 1
12*0 ‘0453 1Q~65 OTA I 5 /OLUCII COUNT .
121 1 0454 0064 401.1 I 4
10 12 40455  8000 6000
12 13 10456 0063 SET 1 3
*214 (0457 1775 .2
121 5 046? 6464 JMP LOOP
1216 ‘0461 1Q~41R CMFL D, LLJ L 1
1 2*1 ‘0462 43645 4.L)F 5
1220 (0463 4473 STC FILD
1221 43464 0643 LOOP , LOP 3
1222 ‘0465 1324 CDI’ I 4
1223 43466 1120 ADA I
1224 0461 10502 TAb LE
*225 4) 470  *4472 10TC /WOLX
1228 0471 1410(0 LOA
1221 404472 67104 1101.0, 0*0*
12343 0473 084 4 4 FILD , LOP 4
123 1 o47’4 1065 101* I S
123? 0475 o2405 *S’( S
1233 0478 8464’ 400 L OOP
12344 10471 0203 *30 1 3
1235 44500 84461 JMP COPLO
1236 10501 6353 JOP SPE CAL /1.01,5 ME RE .
1237 050? 104304) TA b LE , o4’0 /UNO1.PLI NL 10 ZEROS,
*2441 o5 o3 oiOI $ 4 3 1  /A
12~ 1 05044 43442 $432 /b
12442 0505 44303 $143 /C
1243 0506 403044 3434 IL)
1244 (45107 44305 305 /1.
1245 o510 433401 3446 /F
1246 ‘0511 0307 3447
1241 105*2 0310 310 / 0
12510 oSli  ‘0311 $11 /1
1251 105144 40341 321
1252 0515 03412 3412
1253 ‘0516 03413 3413 /1.
1254 405 17 443244 3414 / 0

1255 05211 0305 325
1256 43521 43306 326 /0
1257 0522 43327 327 /0
1260 10503 03343 330
1261 05244 0331 3.3* ‘K
*262 0525 03’42 342 /5
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1263 43526 o343 343 /7
1264 43527 43344 34 4
1265 0530 403145 345
12 66 (531 0346 346 /44
1267 0532 11347 .347 /0
1270 0533 433511 3540 fr
1271 (0534 43351 351
1272 40535 01’0~ 1430 /33
1213 435 36 10431? 12 /34
1274 44537 ‘01(010 1043 /35
1275 40544) 10143 0 1110 /36
1278 43541 4014)4’ 1(00 /37
127 7 0542 43104 ’ 100 /440, SPACE
1304’ 0543 0132 132 /1
1301 (0544 10177 177 I’
130? 0545 w113 173 /43 NOT POSSIBLE 43 IS CR ,
1303 0548 0133 133 /5
1304 0547 40154 154 /0
1305 0554’ 10 1 41 0  120 /3
1 308 ‘0551 (0175 175 /
1301 4552 4 3 1 1 5  115 /C
1310 0553 ‘0135 135 /)
1 311 4055~l 0134 134 / A
1312 0555 0116 116
1313 ‘0556 ‘0153 153 / 4
1 3 14  41557 101440 140
1315 40560 0113 113 I,
1316 (4561 44141 141 //
1311 ‘0562 03610 360 /0
1 320 (4563 0361 361 /1
1 321 05644 40362 362 /2
1322 (4565 0363 .383 /3
1323 44566 43384 3644 /4
1324 0587 41365 365 /5
1325 (0 570 0366 .386 /6
1328 10571 o3407 367 /7
1 327 (0572 oSlo 310 /0
1 330 43573 0371 311
133 1 0574 0172 172 /1
* 332 oSlS 0136 136 /4
1 333 10576 0012 12 /74
133~ 40577 0176 118 /1
1335 0604’ 4414141 1140 /
1 336 10w4 ’1 0157 157
1337 S1.GMNT 2
1 3441 *410
1 3441 ‘0020 436(41 LIF 1
13 44 2 01321 6020 JM P QI SPLA

010241 08.4 3 40 GIN , LOF 3
134’. 0(023 1000 LDA
1345 0024 1865 1701.1 /CPIECK STATUS OF TAPE .
1346 1Q125 4 3 4 4 / 0  A lL I
1347 000* 64172 4110 BAKSP /71415 15 A NEW FILE ONLY.
13 5 (0  43027 1~460 40A E I
1351 4141341 /425 7425 /IS IT A NEW OR USED TAPE?
1352 43031 84062 4110 NEwIAP
1353 43443j 44031 CLEAR , CLR
1354 04133 5711 SIC ~~~~
1355 003 44  04(02 SEA R Co , PQP /SLARC M To EDT IF
1358 00001. /IT IS A USED TAPE .
1351 ‘41135 (2(4 0 CLA
1560 440 38 ‘4512 1014
1381 ‘44337 0(0b~ SPA CE F
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*362 ‘4~)441 0001
1363 ‘4~141 8741 * MIT K
1 364 4~342 52441 4140 ,—1
*365 442 44 3 1200 LLA
1368 144144 15140 T A D  I ST US
1367 ‘4045 6*41 LINC
137~ LM ODL
1 371 ‘0048 1560 ‘0CL I
1 372 4 4 0 4 7  7 8 ( 7  / 671
1373 0050 *460 SAL I
1 3 74  4 1 4 3 5 1  43 141 0 0100
1375 44052 6032 400 CLEAR
1376 43053 *1343 0 LDA
1377 00544 1711
144344 4055 04543 ALE
14 01 (0435* 6072 4140 BA K SP /FOUND L OT S
*4 4)2 0~~57 712 ADD ONE
1403 0064’ 57*1 SIC FLAG
1404 0061 6(4344 JO P SEARC H
1405 434.362 0002 NEW IA P , POP /70 HERE IF IT IS A NEW
1406 0000E //APE .
1407 ‘4063 (2430 CLA
1410 ‘4084 4512 1130
1411 ‘44365 4(014) 118441110
*44 1? ‘44.168 720o LL*
1413 ‘.067 4512 IbM
1 414 ‘407/’ 0150 TM IGA P
1415 4011 6141 LINC
1416 L000E
1417 43072 430412 0*4(50, PUP /BACI ( SPAC E SO ThAT
1420 00008 /1(41. NEXT WRITE W ILL
142 1 44 )73 724011 LLA /W R ITE  OVER THE TAPE MARK .
1422 44374 4512 IbM
1423 4443 75 4444 744
1424 ‘4076 403*01 1
1425 ‘4077 72(043 LLA / S P 1 .C IPY TO TIlE TAPE
1428 4 104 ) 4512 14314 /MANOLLR TIlE BUFFER
1~~?1 44101 00.3 4’ NI3YTL / S IZ E ,
*4313 4102 41000 NCOSZZ, 41
1431 4103 2111 ISZ TFLAG
1432 ‘.104 6114 1 LINC
1433 L000E
14344 43105 0011 LLR -

1435 01 06 1044 40 sIA
143* 4107 1685 IYPET
*43 1  0110 (0071 SET I 11 /IIIESE REGISTERS WILL
1440 0111 17404 MA SKE /431. USED TO COMPARE
*441 0112 04372 SET I *2 /TTY INPUT W ITH
1442 ‘0113 *705 SPACE /DECIMITING CHARACTERS ,
1443 0114 (4073 4081 I 13
1444U 43*15 1706 COLON
1445 40116 0074 1081 I 14
11448 0117 17447 MINUS
1447 0124’ 0075 SET I 15
1~450 (0121 1710 MA SKA
1451 41241 00 11 START , Ci.R /71415 COOING SETS UP 7148
144 52 40 12 3 3135 ADD RCDSK P /A DRESS OF TOE TwO *0410
*453 43 12 k 1120 ADA I /B LOCI COUNTER £110
1~ 544 0125 2002 41002 /IN IA ?IL IZES IT TO 1.
1455 0126 1014 0 STA
145 6 (0121 4361* 01*041
1~ 57 401 340 .37 12 ADD ONE
1460 0131 46 844 STC LOADR
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1481 4)152 3735 *1)0 #4COSKP
4 1462 w133 37415 41)0 ((4000

1483 01 344 1043* STA
14b4 ol 3S 11 .34 A DRES
144 65 0136 ‘47435 1 0 / C  *041838
144 6 8 40137 5867 SIC MIBLOK
1467 4014. 37141 AOL) ONE
1470 4414* bhb b SIC LDtILOK
1471 43 1’4 41 41644 I.UF 44 /STORE PARAMETERS
*472 014 3 0085 SET I S /FOK 010* PROGRAM ,
1473 0 144 3781 3761
1474 40145 04064 SET 1 4
1475 10146 17740 —7
1 4 7 6 4 3 1 4 1  1 0 4 3 6 3  SET I 3
l u l l  o t s o  17 32 P~IGP
150413 loiSt 1023 1.0*0011, LDA 1 3
1501 0152 0310 NOR 8
1502 0153 155* BCL 11
1503 (4154 1065 STA I S
1504 0155 10413 LD* 3
1505 4115* 1065 107* I 5
15406 0157 432414 *5K I 4

- - 1507 40164’ 6151 4140 LOAO PM
*514’ 0161 040*1 CLR
15 11 0162 3/15 ADO ((10
1512 (4163 0002 PUP
1513 014001.
15 14 4164 6243 1 CDF 0
1515 4165 4512 IbM
*51 6 4166 (4043* wR ITE /WRITE HEADER BLOCK .
1511 “167 04300 #4 LIRAD W , 10

152 0 ‘4174) bl’4 1 L I N C
1521 LMODE
1522 10171 0(0432 NEWGP , POP
1523 011001.
1524 4 172 12(00 LLA
1525 017 3 111 1 TAD TOLAG
1526 4114 1450 SNA
1521 “17 5 5373 JMP •— 2
15343 44178 12400 CLA
1531 14171 1 1404 lA D TTAP1.
1532 ‘4200 .5106 DCA RTAP1.
1 533 4201 61 14 1 L INC
1534 L000E
1535 (4202 10430 LD*
*536 0203 *734 AD R E S
1537 02414 ‘4705 SIC ADRESS
15 4Q’ o205 3 7 12  *00 0111.
1541 0206 11440 4D M
1542 0201 j1417 GROUP
1543 0214’ 0314 NOR 14 /PLACL GROUP NO, IN AC .
1 5444 o211 1555 CL 15
1545 0212 04144 NOL 4
1544* 4.0213 .5 7 36  ADD 820 /1(415 13TH BIT IS USED FOR ID
1347 ‘0214 5132 SIC HIGP /PURPOSLS IN BAOA TA .
*55 4’ 0215 3727 ADD GROUP
1551 0218 57.31 SIC LOGO
1552 43217 (0050 bET 10
1553 4220 1736 IXTEN
1554 0221 14120 LOA I
1555 0222 0600 LOF 4
1556 0223 1000 STA
1557 0224 0615 P ZLL
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i 5 b .~ .~~25 4546 SIC UA IFLO
15 61 o22& 0. 1b3 SE T I 3
1582 0d21 ,~~j’, —2
1 563 ~23o 13b ’4 4 L U F 4
1584 441031 61033 J MP •.2
1585 005~ 0b46 RCDT~4 Q, L~~ 6
1568 ~;2 3 - ~ 0~~

.4d SE T 2
1567 1023’  17u~’ MCI4AN /PL*C1. GROUP NUMbER

157~ o235  444 .3 47  s~~T 7

*57 1 -10236 1137 LXSEVN
1572  44237 1;1100 LOA fiN FIRST LOCAT IONS
1573 402444 1132 /OF DATA RECORDS.
157~ 40241 lk ’b l STA 1 7
1575 0242 1~~02
1578 ~.‘‘.3 17 3 1
15~~

7 4~2 4 ’. 1.)b l 1014 I i
44245 xS~ I 2

1601 02’.~’ b~~37 J M P •—7

1602 4 0 2 4 7  ~ 22 3  XSP ( 1 3
1603 4~25’ 8232 4140 OCOTwO

o251 0~i2’. L’.40L2, SF4 / L N A B L E  T I Y  I N T E R R U P T .
18~ ’5 ~ ‘52 3, b 1~’ ~ CL I /
1b~~’ o2~~3 00’4 4~ ‘446 /
16~~7 46254 2SF /

161~ 4~ 55 46&4440 ~~~~~ SXL ~ 
/pjA II FUR GROUP 10 bEGIN .

1611 44258 8255 4140 .—1 /440.

1812 ~9257 1220 LL)A I /YES MAVBE.
1 613 44264’ 7812 — 165
161’. 1 0 2 6 ’. 3712 ADD O~ E /DELAY LOOP ,
1815 44262 4 ) 4 5 4 4  A LE
j b l f ’  0263 8281 J M P  .—2

I

181 7 4284 ( 0 4 4 ) 41  S X L  0 . /T1.ST A GAIN
41265 8255 ,V ’P WAIT /FA ILED TEST

1621 .)268 LO3 *414 S~~A / ‘l’ES LEGIT GROUP
1622 v2bl 16244 43SL I /OISA8LE TTY

1623 ‘027 11 ‘04)’40 440 /1N ’I’ERRUPT

1624 44271 4 4 4 4 0 4  2SF

1625 027 41 434315 N T A  /SWITCPI ON
1626 ‘0273 18410 4358 I /R1.LAY 40,

1627 (0274 ~0’4 0 ‘4040

1b 3’ ..~~l5 ‘04)14 410
1831 (0276 104140 LUA I
1832 o271 43413 AUCON
1633 4330~ 106446 LUF 0
1834 o341 1740 1014
1 635 0302 412105 VtCCLKL2000
1b3t ’ o303 (0b’~4 L OF 4
16 37 a3434 63(08 JMP ..2
1640 0305 8835 W H I T A P ,  JMP TAPE
164* 4430* o4414’ SAM RCU, SXL I 0 /END OF GROUP?

1642 443447 b3klb JMP ,—1 /110.

1843 4431k~ 141410 LOA I /Y1.S.
1644 ‘0311 0236
1845 44312 4)840 LUF 4)

1646 4.3 313 141U0 101*
1647 (13 3*4 41205 v8 CCL K 12000
16546 o3*5 40415 NIA /SWITCH OFF
1651 46316 1582 6CC 1 /MEL*Y 0,
1652 44317 4044 43 4 4 3 4 3 *
1653 1032” 444.’14 AIR
16544 ‘0-321 88141 4140 WRAP UP
1655 40322 8111 JMP NEWGP
1656 011001.
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1657 14323 6*41 AOCON , LI NC fACTUAL *100 CONVERSION 
- -

16641 LMODE /8801115 HERE .
1661 0324 01143 SAM 10
1862 032 5 0 111 SAM 11
1663 (4328 44~ 51 APO h F  CONVERTED NUMBER IS ?9EG
1864 4032’ 37 12 A DO ONE /ADL) 1 TO MAKE IT TWOS COMP ,
1665 42332 44541 0 LOB /1(41.11 SEND IT OUT TO
1666 0331 8551 6551 /1118 010* CONVERTER .
1867 ~33? 5742 SIC C(40 /THEN STONE IT.
j67-~’ ~oS33 10112 SAM 12
1671 03344 44451 400

0335 3712 ADO ONE
1673 42336 105O0 106
1674 4337 8552 6552
1675 0344’ 57~ 5 SIC CMI
1678 40341 41018 TWOCHN , MOP /IF TWO CPIANMLL THIS
1677 o342 0113 SAM 13 /NOP WILL BE REPLACED
1700 343 ø~ b1 APO /WIT44 A 4(40 JSWI.
1701 ~3’44 3712 ADO ONE
1702 0345 05(441 lOB
17(43 40346 6553 6553
1704 0341 10744 SIC C$12
1705 0350 0016 IMRCP4N, MOP
17 (06 0351 40114 SAM 14
1707 035? i0451 APO
1 114’ (0353 3712 ADD ONE
1711 0354 (45040 1043
1 712 40555 b550 6554
1713 o35* 57145 SIC C413
1714 0357 oOjé FOR C HN , NU P
1715 4.2364’ (0115 SAM 15
1718 0361 40451 400
1 717 (4382 3712 ADD ONE
*120 0363 4354)0 LOB
1721 4364 6555 8555
1722 a365 5746 SIC C114
1123 0368 00 16 FIVC IIN, MOP
17244 0.361 4116 SAM 18
1725 0 3 / 4 1  w451 *00
1726 aSh 3712 ADD ONE
1127 0372 44500 1043
173 41 0373 6556 6556
1 731 0374 57~ 7 SIC CHS
1132 0375 43016 SIXC HN , MOP
1733 0376 0117 SAM *7
173 4 0377 o451 APO
1135 @40/’ 3712 ADD ONE
1736 (4401 45(00 lOB
*731 40~~(42 6561 6561
1740 0403 5750 SIC CH6
1 7441 10404 04.116 SEVCHN , MOP
1742 0405 01410 SAM 20
1743 044.36 464451 *00

• 1744 0407 3712 ADD ONE
1145 0410 05430 108
174* 04411 6562 8562
17 47 041? 5751 SIC CM?
115/’ ~aj3 404.316 1.PIICHN, MOP
1151 o414 40121 10AM 21
1752 0415 444101 APO
1753 0416 .3712 ADD ONE
1154 oii 415410 LOB
1153 0424. 1 6563 6563
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1756 44411 ~7~ 41 SIC CMB
1 151 44422 0~~16 NLNC M N , 6 4)0
1782 4)423 01412 5414 22
1761 444 24 4445 1  443 0
1182 ~.425 3712 400 ONE
11 83 44428 4454)41 1041
1764 0411 8564 85814
1 765 0430 5153 SIC CM ’~
27 88 4.4431 04118 IENCMN , 1100
17b7 0432 4.2141 3 1 0 A~ 23
1 77.’ 4433 o’451 *430
1771 0 1 4 34  3 / 1 2  *LID ONE
1172 40435 (054’4 1041
1773 ~.“~3b 6565 6565
17 744 0437 5 1 5 g .  SIC CPI IIO
1775 40440 4.J~ ’ 1b ELVC PI N , 64)0
1778 04444 1 4014144 1 0 A M  414
*777 40442 0451 A PO
20440 41443 3112 44)1) 0118
24.30* 404444 4 1 5 4 0 (~ 108
21102 0445 bSbb 8586
2~ 03 ‘0 4 44 6 5755 SIC C4111
2,146 ’. (4 4 4 7  4 4 & ’ l b  IWLCMN , NUP

i’~j.
’ o12~ 5A14 25

20466 44 5 1  01451 *140
2~ 447 0452 37*2 44)4) ONE
243 *0 ~‘.53 5758 SIC C012

044 54 04)18 TRICHN , 1100
2011 ~4455 01418 S A M  28
211 13 4456 43451 *00
24)14 ‘0457 .3 712 AOL ) 0111.
2;15 0464.’ 5757 SIC C1413
24316 444461 0~016 ~NTCll ’v , MOP
2011 0462 43*417 5AM 27
24)24’ oa63 04451 *140
21121 0464 37*2 *4)0 ONE
2022 0465 576? SIC C0114
2023 0468 1041 18 ~~ TC M11, MOP
2024 10467 013~’ 5A M 3(0
2025 04744 10451 *140
2026 43’.71 3/12 400 0118
24.121 oal2 5781 SIC CPUS
2030 40473 65441 JSWL, ,JMP UNPAK /ZF CM0 13 A N EDIT
2031 41474 0401* CLR /CHANNEL, JSWI WILL BE
24432 40415 04041 SXL 0 /R~PLAC8D WITH A 1100

4)476 85404 JM P  •.2 /AND THIS COOING WILL
241314 0417 37415 *4)0 *4000 /402 EXECUTED.
2o35 (4500 0401 SXL 1 /11 BUILDS THE EDIT WORD .
2238 40501 854)3 JMP ..2
2037 0502 372~4 *4)0 *2000

40503 4144 041 10*4. 2
21141 10504 85416 4110
2042 0505 37413 ADO *1000
41243 05~76 401403 S*L 3
413*44 05(07 8511 400
41)445 44~ L~ .37412 A D O  *400
41046 ‘0511 0404  SKL 4
241147 4)5141 651”  JM P ,p2
244541 o513 37411 *00 *27(43
2251 0514 404405 10*L 5
2052 -‘0515 8511 400 ..2
41i53 44516 31410 ADO *1041
2(05” 05 17  4344106 S*L 6
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41 .155 ‘06211 65412 JNI P •.2
o5411 3717 44) 0  *4 0

21157 41527 *l44~~ 7 10*4. 7
21184) 44523 65415 JMP ,.2
41436 1 40524 37*#, AD D *20
27(82 44525 4’4 1. - SAL 1I~3206 3 4)’21, 6534’ 4110 •+2
2264 ‘.5~’7 .3115 Ai)O 8143
2’65 ~53.’ 0411 S*L 11
206* ‘0531 6533 JMP ..2
41,367 44532 3114 ADO 44.4

3 533 0412 10*4. 12
2271 0534 6536 JMP •.41
2072 0535 3713 *1)0 *41
41.173 43538 044 *4. SAL 13
244714 0537 6541 4110
211 15 0544’ 3712 A DD ONE
24.376 0541 5142 SIC COO
20 17 44542 04042 UNPA K , SET 2 /1015 IS THE PORTION THAT
21440 0543 1740 MC HAN /UNPAC*8 THE CONVERTED
21(0* 0544 40083 sET I 3 /NUMBENS AND STONES 14480
2102 44545 17441 041*11 /111 TWO WORDS IN THE
21 413 10546 8644 OATFL O, 4.1* 44 /1*08 8UFFER .
2104 44547 1~1413 LOA I 3
2105 05543 1555 BCL 15
2106 44551 (0354.4 5CR 8
2107 40552 1074.) 51* I 10
2110 43553 10443 LDA 3
2111 10554 140711 401* I 10
211? ‘0555 02*0 ASK 10 /8110 OF LINC FIELD?
211 3 (4556 6575 ,JIIP FRAM E /NO
2114 44557 0011 LLR
2*15 40560 415146 ADD DATFLO
211* 0561 371? *1)0 ONE
2117 445641 lbb iO 41CL I
21243 o563 41014 14
41121 4.3564 3714 ADD *4
2122 *1565 1044.1 SIA
2123 0566 0546 UA TO L D
2124 40561 110140 51*
2125 5141 0615 ULL
2126 0571 1560 CL I
2127 ‘0572 7778 /776
2130 0573 04/0 A LE I /2110 OF RECORD?
213 1 05744 66400 JMP N~~44ç~CQ fY23
21341 10575 432412 FRAME , *5* I 2 /110, END OF FRAME?
213 3 0576 6546 4440 DA TFLD /NL)
2134 0577 66447 J’IP SAMA IT /YES
2135 06.543 04150 NEWOCO , 1021 10
2*38 060* 1738 IXTEN
2137 061441 00432 PUP
2140 .140008
214 1 ‘46 4) 3 62411 CDF 0

• 2141 44 604 11406 TAO 01*08
21 43 464)5 3544 7 uC* I 1111
2148 446406 6141 L1NC
2145 LMOO L
2*46 08447 oool SAMX IT , POP
2147 041001.
2150 4 6 1 4 3  6135 OL SA
2151 ‘46 11 67/1 WEST
2152 4.0008
215 3 (4612 1040 41 014A414)P, 4.UA /FILL BUFFER WITH 405.
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2154 (4613 0*1010 ‘0
2 155 ~614 ‘47444 SIC EXIT
2* 5 6  o615  1 0 6 44  F 3 4 . 4 . ,  4.1* 4
151 ‘0 8 *8  12410 4.4)4 1

21643 ‘0617 401044*’ 00414
2 161 *~&d2 12/ 0 sr* I 14.1

(4821 402* . ASK 10
2 1 63 44641 2  6620  4140
2164 ‘0P~13 14143.) LIl A
2165 406244 44615 PILL
21 6* ‘.h25 1582 10CL I
2167 40626 7176 /776
211 2 (0827 4 4 4 5 4  A lE
217 1 o630 66.441 4110 WRIT
2172 ‘0631 3712 ADD ONE
41173 44632 41615 A DD F ILL

43633 4615 SIC P ILL
2 1 7 5  40634 b615 4110 FILL
2116 0635 1010 (4 TAPE , LDA
2177 43638 00010 (4
22011 0637 ‘47404 SIC 8X 1T
2201 064.1 143402 14011, LOA
2243? 0641 */415 *44000
2.103 1064? 417105 *4)1) *00855
2204 44643 15843 10CL I
2205 446 ’4 4 ‘0001 1
2208 43645 11040 STA
412447 44848 437405 AUNESS
22 * 0 0641  02.42 MDL 2
2211 0b 54’ 15611 43CL I
2 2 12  6851 7 7 /5  //75
2213 0852 11410 *uA I
2234 ‘0653 06.4 4 64 4
2215 40654 ‘4662 sIC LNKFLD
2216 0655 014 11 4.4.0
22 11 10656 37 12  A DO ONE
22240 (4657 3866 ADD 4.0414.0*
2 2 2 1  40664 0284 KIlL I 4
2222 466* 02541 4434. 8
2223 40662 4 1 0 4 0 4 )  LNI4.FL4 ),  430 0 0
222 4 0663 *46 ’4 41 STA
2225 43664 44000 LDA4)R, 44 /00111120 TO LOW
14126 0865 5866 STC LOSLOIC /OROER BYTE OF
2227 0666 1200 L A M  /OLOCK COUNT .
223 40 0867 1667 “1414.0*
22.3 1 10812 1044.1  S T A
2?32 44671 010434) M LAOR , 41 /PO INTER TO H16t4
2233 oP .?? 03*442 POP /00020 bYTE .
2234 440002
2235 ‘4673 1 3 2  LLA CLL
2236 48144 13435 lAD AURESS
2231 4675 3302 U CA AD O
2240 ‘4878 11 41 1 TAD K *4) 1O
22.41 ‘4617 62411 00F 0
2242 4704’ 4512 14344
22443 4/01 00441
2244 4/402 04100 AUR , 40
2244 5 ‘47403 6141 L INC
2244 6 L1100E
2?47 407014 41çI04~ EXIT , 10
22511 0105 010430 A1)RESS, (4
2251 01101)8
2252 447 06 12*i*’ *4300, OLA /INTERRUPT ID 442412
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2253 ‘4701 64434
2254 4/1’~ 614* LINC /IF S0METHIN~ WAS TYPED .
2255 LMODE
2256 431 11 14b .  10*8 I /8*3 IT AN F FOR
2257 10712 43206 4106 /2110 OF FILE?
22611 44713 b742 4440 801 /N01
228 1 ~i714  10412 4.11* I /YES,#RITE END OF FILE
2282 10715 02141 41 12
2263 4)118 400*12 POP
22 64 440008
2116’. 47*7 60448 ILS
2166 ~ 12~’ 62401 (.DF 0
226 7 472* 72(040 CLA
2270 4122 ‘4 512 180
2271 4723 44154) TM IGAP
2272 4724 6721 OTTO
227 3 4725 53414 .JMP .—*
2417’. ‘4726 41 111 351 TFLAG
2275 ‘.727 /200 CLA
2276 4730 4512 14344
2217 ‘4731 0150 TMI6A P
234011 ‘.732 87411
2301 44 733  53 .52 IMP •—1
2302 ‘4f3’4 2 *11 151 TFLAG
23*1.4. 4735 6032 6CC
2304 ‘473 8 6040 2 I OF
2 3445 ‘4 137 6141 LINC
2308 L000E
2307 4074V o601 LIF 1
2312 40741 8037 JOP 023701
23*1 4 0 7 4 2  1460 1.01, 5*1. I /WA $ IT A T FOR
2312 0743 (0224 4124 /8110 OF TAPE?
23*3 407444 77 l 40~ 4410 11442 /NO,
23*4 44 7 i4 5 040o41 P OP fy23, WRITE END UP
2315 00002 /TAPE AND RET URN TO DIAL.
2338 4746 62(41 4.00 40
2317 4747 72430 CLA
4132.’ 4750 ~4512 14144
2321 4751 01544 1016*0
23 412 4752 6741 1 M TTR
2323 ‘4153 5352 4440
2324 475~4 2111 £51 T FL A G
2325 “155 12100 CLA
23416 ‘4758 4512 iBM
2321 ‘i757 015/1 TM I 6 A P
413341 ‘4760 672* MTTR
2331 ‘4761 5360 4440
2332 4762 411 *3. LSZ 104.46
2333 ‘4163 12410 L4.A
2334 4764 ‘4512 IbM
2335 ‘4765 10*114’ WENIN D
2336 ‘.766 6741 1 MTTPP
2337 ‘4767 5366 JMP .—1
23040 477~ 2111 ISZ TOLA G
23441 4771 8032 ‘cCC
2344? 4712 8*102 IUF

• 23443 4175 b~ 41 LINC
2344 4.11002
2345 0174 0643 L o P 3
2344 6 0715 40076 SET 1 16
2347 0778 *1701 0701
235/1 40/77 00// S T  I 17
2351 14100 /344/3 /34.4.0
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2352 1.301 bOlb  J O P  lb
2353 1.14)? 14b4~ TI ME, S1.2 I /..AS IT A LINEFEED?
2354 1223 02 *? 4112
2 355 1~30’4 1452 S141, JIIP 6x112 /NC .
235o 1005 00 17 SET I 17
2357 14408 17 71 *177
2367’ 32~)7 10413* LDA 1

• 2361 1 \ 1 0 7 0 * 4  4440 RtJa OU T

2362 1111 51440 4 SIC S# 1
2363 12 12 .5*1(43 A DD 11442 .3.
2364 12*3 140.36 JMP STORE
23o5 1 ‘t~ 1455 41114304)1, 542 15 /WA$ IT A RUBOLJT?
41366 1-015 /2415 j rIP (4~~I /P40.

2 361 17 ’1b ( 0 4 1 3 7  A SK 17 fY85.
23111 3.117 1142 1 4410 ..2
237* *020 1052 JOP EXI T2
2372 1~ 21 o257 ASK I 17
2373 140412 1(024 1 4.1)4 I
2314 1/123 0334 334 I’
2375 *4)24 7052 loP PONT
2376 1.125 1460 061, SAE I /wAS IT A RETURN?
237 ? 1226 44215 4135

1o27 7036 IMP STORE /00,
2’4 1~1 1- .~3o v.5430 13443
414402 30 31 6044 6 84446 /lLS
2401 123.1 143240 4.0* 1 /~ ES
41404 1.133 10541 IMP EX IT2
2405 1230 50(414 SIC 501
24106 U~35 7057 JMP CLEER
2407 3.236 1(057 S1041E, SIA 17

3c1 37 5143 2  SIC TEMP2
24411 1,1 411 10*10 4.0*
241 2 1/341 04417 17
2413 1 0442 1480 SAE 1 /SAOETY CHECK 10 PREVENT
2414  1743 17’42 4.03 /WRITING OVER 7118 PROGRAM ,
2415 111A4 3703 ADD N GTIV
2416 *245 ‘4017 SIC *7
2’.11 *246 1000 LOA
2420 1047 11442 1 (1442
2421 125(0 ‘0500 PO NT , 1043
24422 1053 60.46 bO4b /TLS
24 23 1052 444141? EXIT?, POP
2424 4444001.
41425 5053 8(032 6CC
2426 52544 81/1 41281
24427 5055 80441 11/ , ICF
2430 54156 o771 41631
2(431 4.44008
2432 &~~s, (0031 CLEER , CLO
2435 11160 374141 AUD 6400
2434 *061 5810 SIC CODE1

1082 3123 ADO *1000
2436 1083 5 6/3. SIC C002?
2437 11064 10410 4.0* I
244/3 *265 14073 14400
2441 14386 5872 SIC CODE3
2442 *067 3724 *00 *2000
2 4 43  *4 ’ 7 4 4  56 13 SIC C0024
2444 1271 1041~ LIl A I
2 4 4 445 *1172 344311 314011
24446 1073 5614 SIC C000T
2447 1074 3725 ADO 64000
2450 1075 5875 SIC COD6~
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2’451 1076 ioioa LUA I
2452 ~~77 4 4 04041 44400
2*53 1100 5676 SIC CO0I.9
2454 1101 104114 LIlA I
2455 1102 5000 50041
2456 1103 5677 SIC CODElO
21457 11 04 1020 4.0* I
24 644 13.05 1000 744 0 0
2461 1106 51041 SIC COD EI3
2462 11 07 10410 LIlA I
2463 111 /1 8400 84041
2464 1111 5701 SIC COD 1.10
2465 1112 1017 TSTCKR, 4.0* 1 11
244 66 1133 1452 8*2 12 /15 IT A SPACE?
21467 11 14 7116 IMP ..2 /110
2470 1115 7412 IMP CODE /YES
2471 13.3.6 1454 8*1. 14 /IS IT A DASH
2472 *117 7 12 1 IMP ISEC /110
2473 1120 7255 IMP ASEC fY23
244 74 1121 1453 OSEC, 8*1. 13 /15 IT A COLON?
2475 1122 73.2 4 IMP .+l /110
20476 1123 7146 IMP 011141 /725
2477 1124 1551 OCL 11
2500 1*25 1140 A0M
2503. 1126 1677
2502 1127 1017 4.0* I 11
2503 113 0 1454 8*1. 14 /15 IT A 0*511?
25044 1131 7133 IMP ..2 /110
2505 1132 7255 IMP A5EC /71.5
2506 1133 1453 s A C 13 /CO4.QP’ i?
2507 113’4 7136 IMP ,.2 /110
2510 1135 1146 IMP 011111 /71.5
25 3.1 3.138 1553. SCL 13.
2512 13 . 37  02444 4104. 4
2513 1140 1140 AIIM
2514 * 141  1677 CODElO
asis 3.1442 1037 4.0* 1 17
2516 1143 1454 SAE 14 /DASH?
2517 *14 04 7146 IMP •.2 /NO,ASSUMC IT IS A COLON .
2520 1145 7255 IMP 452C /71.3
2521 1106 1037 OM IN , 4.0* 1 17
2522 1147 1’453 8*2 13 / CQ LON?
2523 11510 7152 IMP ..2 /110
2524 1*5 1 1170 IMP OPI000S
2525 1152 155 1 OCL 11
2526 1*53 1140 *011
2527 1154 1876 4.00E9
2530 1155 1037 4.0* I 17
2531 * 156 14454 8*1. 14 /0*311?
2532 1157 716 1 IMP ..2 /110
2533 * 160 7255 IMP ASEC /71.3
253o 1161 1453 8*2 13 /COl.0P4?
2535 1162 716 4 IMP .42  /110
2536 1163 7174 IMP BMOURS /71.3
2537 116k 1551 BCL 11
2540 1165 0244 4104. 4
2541 1166 1140 AOM
2542 1167 1876 CODL9
1543 1110 1017 LIlA 1 17
2540 1171 1454 8*2 *4 /0*511?
2545 11 741 7* 7 4  IMP ..2 /N0 ,ASS UM1. IT IS A COLON
2546 1113 12S5 IMP AS1.C /723
2547 1114 I tS? OM OURS, 4.0* I 17
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2550 1115 1q53 5*1. 13 /C04.ON?
255* 1116 72410 IMP ..2 /410
2552 1177 7222 IMP ODAY S /715
2553 12040 1551 8CL 11
2554 1201 1140 *011
2555 1202 1675 CODES
2556 1203 1037 4.0* 1 *7
2557 1204 3.454 8*2 14 /0*3117
2560 1205 h o ?  IMP ..2 /110
2561 1206 7255 IMP ASEC /11.3
2562 1201 1453 8*2 13 /COLON?
2563 3.2140 7212 IMP •.~ /110
2564 *21* 72412 IMP 00*18 /71.8
2565 *212 1551 OCL 11
2566 *213 (5244 411)1. 4
2567 123.~ 1140 *011
2570 *23.5 1675 COOlS
2511 1216 $0.5 1 LO* I 17
2572 1217 $454 8*2 14 /0*311?
2573 12241 7222 IMP ..2 /NO, A 3SUM1. IT IS A COLON .
2574 1121 tISS JMP ASIC /11.3
2575 1222 1037 00*15, 4.0* I 17
2576 1223 1454 8*1. 14 /0*341
2577 1224 7226 IMP •~ 2 /110
2600 1225 7155 JMP ASEC /71.3
2601 1226 1551 OCL *1
2602 1227 1140 A DM
2603 1230 187~ CODE?
2604 1231 1017 LIlA 1 17
2605 1232 1454 8*8 14 /0*341
2606 1233 7235 IMP ..2
2607 1234 7255 IMP ASIC
2610 1235 1551 OCL U
2611 1238 0244 4104. 4
2612 1231 114 0 *011
263.3 3.240 1874 COOL ?
1614 1243. 1017 L IlA 1 17
2615 124? *454 SA E 14 /DA SM?
16*6 1243 7245 IMP ,.2
2617 1244 7255 IMP ASEC
2628 1245 155* OCI. 11
262 1 12’46 0246 WOL 6
2622 1247 1140 *011
2623 1250 1675 CODES
2624 1251 105? 4.0* I 17
2625 1252 1452 S*E 12 /SPA C1.7
2626 1253 7255 IM P .*2 /110 ASSUM E IT IS * 0*541,
2627 1254 7412 IMP COOl /11.5
2630 3.255 1037 ASEC , 1.0* 1 17
2631 1256 1452 8*8 12 /SPACIT
2632 1257 7261 JM P ,.2
2633 1260 741? JM P CODE
2634 1261 14453 5*8 13 /CO4.ON 7
2635 *262 7264 IMP ..1
2636 1263 7306 IMP *11111
2637 126(4 1551 OC4. II
2640 3.265 1140 ADM
264* 1266 16/3 C0084
2642 1267 1037 4.0* I 11
1643 127’s 1452 5*2 12 /SPAC (7
2644 1273. 1213 IMP ..2 /110
2645 1172 7412 IMP CODE /11.8
2646 1213 *453 8*2 13 /CO1.011
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2641 12744 72 /b IMP •.2
26541 1275 /506 IMP *41111
2651 1276 155 1 iCL 13
41652 1271 02444 MD L 4
2653 13 (011 ~~~~~ AUM
2654 1321 1673 4.34084
41655 *302 1037 4.0* 1 17
2656 134 3 14541 8*1. 12 /SPAC1.7
2657 133)44 7306 IMP ,+2 /NO ,ASSVM8 IT IS A COLON
2662 1305 74 12 I M P  COO L
2b61 1.5(46 1037 AM 1N , L0* I 17
26641 1307 1453 SAL 13 /COLON7
2863 131(4 7312 IMP ..2
2684 131 1 7334 IMP AMOUR
2665 13141 1551 6CL 11
2666 1313 1140 *011
2667 13104 16/2 4.0023
26/o 1315 14037 LIl A I 17
2671 3.336 1452 848 12 /SPACE?
2672 1317 7321 IMP ,+2
2673 1320 74*2 IMP CODE
2b74 1321 1453 SA t 13 /COLON?4 2675 3.32? 7324 IMP ..2
2676 13413 / 3 34  IMP AMOUR
2677 1324 1551 OCL 11
2700 1325 4041144 KO L 4
2701 1326 114(0 *011
2702 13417 16141 4.0023
27303 3.330 1037 LDA 1 17
2704 1333 1452 SAL 141 /SPACE?
2705 133? 13341 IMP .+2 /110 AS SUP4 L IT IS A COLON .
2706 1333 (412 IMP CODE
2107 *334 1037 *00140, LOA I *7
27173 3335 1453 8*2 13 /CULONI
2713 1336 1344(4 IMP •.2
2712 1337 / 362 IMP *0*1
2713 3340 1551 43CL 11
2714 13~~3 114*1 4DM
2715 1342 1611 CODE?
2716 1343 13337 LOA I 17
2117 1344 1452 548 12 /SPACE?

1345 7347 400 •+2
2721 1346 /412 IMP CODE
2741 2 1 347 1453 5*8 13 / COLON
2723 135/3 (352 IMP .~ 23 351 7382 JMP ADA ’/
2 725 1352 3551 bCL 11
2726 1353 0244 MD L I
272/ 1354 1140 A IIM
273*1 1355 1671 4.0082
273 1 1 356 13037 L IlA I 17
2732 1357 1452 SAL 12 /SPACL
41 733 13641 7362 IMP ..2 /N0,ASSUML IT IS A COLON .• 2734 3361 7412 IMP CODE
2735 1362 1057 AllAY , LIlA I 17
2736 1363 145? SAL 12 /SPACE
2137 1364 7366 IMP ,.2
2740 3365 744141 IMP CODE
274 1 136 6 3551 ~Ct. It
2742 1361 *140 AIIM
2143 13711 181o 4.0081
21444 137 1 1031 4.0* I 11
2745 1372 145? SAL 32 /SP*CE
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41746 1313 131 5 IMP ,.41
137~ /412 IMP CODE

275.3 i51’ , 1551 OCL 11
41751 137c’ 3~41~4 44 sQL 44
2 75 2  1 5 1 1  11’4 ~ AII M
41 753 14~’~’ lb /cl 4.0081

1~~~1 1~’i7 4.0* I 17
2 75 5  1 4 . 4 1  1’~541 SAL 12 /SPACL
4 1 7 5 6  l~~.-3 /4 33! , j r iP .•41
2157 1~~~4 /412 JMP COOL

1411 5 1551 bL4.  11
2 1 6 1  003. b
41 7641 14.~7 1 l w ~ A D S
076 3 l’1.~ 1 8/1
~~lrj 4  1’. 11 j~1.37 LIlA I 17 /ASSUML A SPACE 412418.
216 5 1.112 1(437 COOL , LIl A I *7
2166 14 13 1 13 7 A I I A  1 17
2767 14*’. 1~ o0 546 I
2770 1415 0646 8446 /S2ARCPI TO START
2771 1 416 / 4 3~ IMP SP
2772 1’4 17 10011 4.14*
2713 142.  1733 0  4 .006 13
277~ 1423 .5113 *140 ice
21 75 1~~22 SI C C00813
217k l~~23 .3101 *00 COD L14
27 77 1424 37141 4140 QoL
3~ U4~ 1425 5733 1 SIC CODL1II
3(401 1428 /587 JMP STHOBL
30112 1427 71052 IMP LXIT2
3003 143ci 1~~63. SP , SAL I
3204 1 (431 08144 8443 /STOP
3~505 1432 74441 IMP Fl)
31106 1433 10100 4.0*
303) 1  1434 17344 1 L140t14

1.35 5 1 *3  #00 ic?
3011 *436 57.jl SIC C002 14
30*2 11437 /587 IMP STROOL
3013 14 4 3 3  /.452 IMP ~~~~~3 4 1 4  144 1  14b~ 

Fl,, 542 I
31015 14441 06 141 812 /FORNARI)
3’16 144~ 74 55  JMP MV
3017 14444 1103311 1.0*
3414133 3445 17 ( 4 1 0  1 .008*3
302 1 3 4 4 o  37141  AIJ () OoL
3.O?2 34~~1 slo41 sIC C0D813
30413 1 45 ’  37o1 ADO ctjD~~~~37~ 4 1451 371’ ADD ic
31125 145 2 5 7 0 1  s IC C140214
31326 1453 7581 JMP 5741008
3227 1454 /11541 IMP L~ I T2
333 3 11 14 55 *46(4 MV , SA L I
3031 1456 3065(4 850
3032 1451 (M/3 431 *1
3033 14 611 1.’3310 LIlA
3034 14161 h o ”  4.00213
31”S 1’462 3712 *00 OoL
3ø -~’ 1463 57o0 sIC COOLlS
3 7 3 3 /  14484 3710 1 *1)0 C0P8141
304-~3 1465 3715 *00 itO
3044 1 1’466 5 7 1  SIC C00814

1467 158/ 40*1 51*1082
3~~s3 1 4 7~ 7.52 IMP txIT2
3.144 1471 144b~ F~~, SAL I
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3045 1’~741 (06 14 814 /~ A3T fORwARD
3(346 3473 75(46 IMP fH
3041 144714 1333073 LIlA
37350 14475 1/033 4.00613
31’Sh 1476 371? 4340 ONE
3052 1477 5733 13 sIC C00233
333 53 1511.’ 3414141 LL)A I
30544 15411 33o414 4144
37355 1302 1114(4 AWl• 3058 153)3 3 / 0 1  4 . 0 1) 8 * 4
3251 1504 1587 IMP 870082
328.1 1505 1415 ? IMP 8X172
3108 1 1506 14810 FM , SA L I
3062 15117 06333 830 /fA ST REVE RSE
3063 1510 75413 IMP RC
3/364 1511 10030 LIlA
31465 1512 lloo 4.008 13
33386 351 3  3 7 141  *00 0118
3067 3514 57(4U~ SIC C00613
io io 1515 130410 LIlA I
330 73 1538 01330 30
301? 1517 1143~ *041
3073 152/3 *7~~1 COO21’4
3074 1521 /587 IMP 57R082
3075 1522 /1052 IMP 8x1 T 2
3076 1523 14* 10 MC , SAL I
3017 *52 44 0625 b25 /K8CYCLL
31 00 1525 1537 JMP SC
3101 1526 310100 LIlA
3102 1527 17~ 0 4.00 8 13
3 103 1530 31 *5 *00 K10
31 04 1531 5700 SIC C00813
3105 1532 370* ADD CODE14
3106 1533 .3712 ADD ONE
31 07 1534 b7~~1 STC CODE * 4
31 30 3535 /5~ 7 IMP STROBI
31 11  353 6 1611 IMP INTRV I.
3* 12 1537 1480 SC, SA L I
3113 1540 0826 826 /$ING4.E CYC4.E
31 14 3541 7553 IMP CO
3115 1542 1000 LU*
3116 1543 *700 C00813
3111 15441 471k *140 K4
3 12 (3 15~ 5 b7~~*1 SIC COOE13
3121 1546 .3730 1 *00 CODLI4
3*22 1547 37*2 *140 ONE
3123 1550 b7~~1 SIC C008 14
3124 1551 7567 IMP STROBE
3125 *552 7611 JMP INTRVL
3*26 1553 1480 CO . SAL I
3*21 1554 06411 621 /CONTI NUOU5
3130 3555 7i052 IMP 2x1T2
3131 1556 1(430(0 LIlA

• 313? 1557 *102 4.00813
313 3 356/3 3 7 * 2  * 140 001.
3134 156 1 57 300 SIC CODE1 3
3135 1562 Slo t  *Il0 CODEII
3 136 ,563 37 14 A DO i4
3137 1564 b l o t  SIC CQ0L1 ’4
31411 1585 /5*7 IMP STROBE
3141 1566 181* IMP t11rRV~.1567 1/3o ,i 810008, L IlA
3 14 3 15741 100100 10
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314” 1511 56133 SIC 6X174
324~ 1572 oo*5 SLI I S
3146 35/3 1867 1.0061.1

• 3147 1574 3333*6 S8T 1 6
31 511  3 57 5  / 7 8 5  . 1 2
3151 1578 hiô41S LOA ), LIlA I S
3152 1577 05010 lOB
3153 160’O 63o8 83308 /LOAD OUTPUT RE~ IST2P
3154 16 01 3051033 1010
3155 16412 63104 8304 /STROBL
3156 1603 30b33~1
3157 38334 bSia I *301 /S6IP UN R LA DY

316*1 *6335 ‘/603 IMP .—2
3161 *806 102418 XSK I 6
3162 1607 7576 441*1 LOAD
3163 3610 3030I I )0 8 4 1 7 4 , 030 0 0
316 44 3611 011124 INIMVL , SF*
3165 18*2 3620 1056 I
3166 1613 0040 4441
3167 3 614 0004
3171i 1615 30(430? POP
3111 MMCDL
3172 5616 6002 107
3173 5817 ‘4503 API
3174 5620 11105 141) ITAP E
3 17 5  5621 .3108 UCA RIA PE
317 6 564141 8 144 1 L I N C
3177 LMODL
3200 1623 10480 SOS I 0
32101 18244 8251 IMP LOABLE
3202 1625 0500 108
32103 1626 83103 *3105 /5 1(1*1 011 INTERVAL
3204 1627 /6413 IMP •—4
32115 1630 300*5 M TA
3?106 1631 182w’ 1058 I
323)7 1632 4043) 41040
32 1/3 1833 3010 14 A IR
3211 1634 114410 1.0* I
32141 163~ ‘~3~ 3 A O CU N
3213 16 36 0644 14 LL) F 10
321 44 1637 301410 sIA
3215 1640 412l0 5 ¶VLCCL1 (12000
3216 1641 06’4 4 LO f 4
32 11 1642 1644 JMP ,.2
322 (0 1443 883 5 41*08, ,J IIP TAPE
3221 18444 050/3 lOB
3222 16415 8330 3 *3(03 /5K~~P ON INTERVAL
32413 16446 76533 441*1
3224 1647 /644 IMP ..3
32415 16533 116410 4.14 * 1
3226 1851 o2Sb AIOFP
3227 36 52 0440 1.07 0
323~ 1853 11044 w’
3231 16541 4141105 v1.CCL~~*20Iao
3232 1855 0015 01*
.3233 1658 1560 b4.L I
32344 1657 411114 10 44(4 4/3
3235 1860 (033 14 AIR
3236 1661 8612 IMP OM A PUP
3231 1662 053311 jOB

3240 1663 8032 60341 /6CC
3241 1664 6171 IMP NLWG P
3242 1665 10000 TYPET, 0
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3243 i6tjb 0 4 1 3 3  LUOLOK , 41
3 244 44 1661 0303341 01104. 06, 113
34145 18711 3 0 4 0 3 3  C 0 D L I ,  44 010
3244~ 16 71 l33io .i COOL?, *3300
3247 18741 143033 C0D63, 14041
325/3 1873 41141111 CUOE4 , 41000
3251 3674 343314 CUD E T , 341010
34152 1675 4000 CODEd , 40041

• 3253 1618 4410 0 C OD L 9, ‘440 0
3054 it’ll 5.~o* CODEIO, 5000
3255 t~ oc~ 17330(4 C00613, ‘16073
341St. 1701 6430(0 CU0234, *4031 3 

-
• 3257 11332 1003114 T MP2, 30

326? 1103 777* N EGII V , •1
326* 17’w)4 7760 MAS1(L, (7610
3262 11105 30244 0 SPACE, 4140
3263 1706 33272 COLON , 4172
32644 1707 0255 MINUS, 4155
3265 *71/3 103~/7 MA S 6A, 317
3246 1711 0030/3 F4.A~ , ~O
3261 171? 100301 ONE , 1
327/3 1713  10 ( 4412 1 ( 41 ,  41
34171 1714 111(4104 (4, ‘4
3212 17 15 031 173 1(10, 10
3273 1716 301114113 1( 2 0 ,  4110
3214 1711 0*34(4 1(440, ‘4 (0
3215 11233 30110 0 1(10(0, 1100

17411 0210c 1(4100, 41140 I -
3217 1722 33400 1(400, 411110
330/3 *723 10010 1(10010 , 11000
5301 11244 41*3011 1(2/3)10, 4100
3302 172 5  14000 1(4000, 440010
33(43 17416 0000 XSAMP, 30
3304 1727 1000’2 GROUP, 10
3305 313/3 ooocl RCOFUL. 10
3306 1731 310010 LOGO , (0
3307 1732 10030*3 (IIGP , ~
3310 1733 10103041 RL)SIZL . 10
3311 *734 0/30*3 ADRES, 30
3312 1735 o103~0 OC DS6 13, 30
3313 1736 100100 11 (120, 30
3314 1731 003111 IXSEVN , C
3315 11440 100030 MC IIAN , 10
3518 * 744 * 0311041 CMA N, 0
3317 1142 00300 C~10, 30
332 (4 17 4 3  0/3 31/3 CI I I ,  33
3321 114~ 10111010 C M2 ,  33
33412 *745 104100 Clii, 30
3323 *146 0030(0 C414, 30
3324 1747 0/30/3 CM5, 30
3325 1750 10(4330 Cr1 6, 30
33416 1151 10/310/3 CoY , 30
3321 1152 100 1073 CM8 , o• 333)1 115 3 301410(4 CM’, 30
3331 1754 0046 0 C.I10 , 16
33341 1755 10*3033 CMII, 10

• 3333 1756 01110 (4 Cr1 12,  30
333’4 1757 ~ 30 41(i C4 1 1 3 ,  30
3335 i7~~ 161401) C4114, (0
3338 1761 033 *330  Cr115, 6
3337 SLOMNY 3
3340 *1
3341 (00/31 04110(0 ANS I , 10
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3342 *30
10140 10 AN Si ,  10

3344 *36
33445 0*33* 300331’ Al~32, 10

3 346 *53
33447 ~.53 331 (1011 *~ S4, Ia

33511 *4132
33 51 ( 02 32  4 144 7 * 455 ,  ‘4 74 1
3352 *10300

~~53 3 3 0 0 0
3353 11101 0116
3353 3 1114~ 01 14
3353 11’03 i 1 3 3~
3353 1/3104 ‘40414
3353 13005 17~ Q-’
3353 11108 0411
3353 1/3 0 1 0711
3353 1311 w ’ 414101
3353 348550, TEXT jF ANALO G TO DIGITAL

3354 1/3 11 I4~ 3
3354 j- .1j41 o603
3.354 1~~i S 1116
3354 j134 416105
3354 13015 41223
3354 11016 311 7
3354 11 (17 1644 0
3354 132~ 40410
3354 1021 22*7
3354 31022 ~722
3354 1023 0115
335’~ 

FCDN V8KS1UN PROGRAM

3355 1/324 441043
3355
3356 1025 4743
3356
3357 11126 4~443
3357 1(121 40 143)
3357 1333/3 4104*3

3551 1*331 4040
3357 1 (11341 4(014113
3357 *‘433 4040
335 7 11134 1305
3357 1~~35 1616
3357 11338 1*41’
335 7 1w ’37 11044 0
3357 104/3 41~~4(~’
3357 1w’41 4154144
3357 11042 o526
3351 1043 30516
3357 KE NNI TM w STEVENS
336/3 1/344 41343
336/3 1045 40414
3161t1 j30446 40410
3360 1ç’41 0/3430
3360 2 3 ~I511 4(0441

3360 13151 4014 /3
33410 13452 4040
336/3 1~ 53 41523
3360 1054 10106
3360 11155 4/341 3
336/3 1*156 OIlS
336/3 1/357 40*3
336cl 1060 (167
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3360 U SAF SAM 1977
3361 1061 *743
3361
3362 1*362 4 4 1 4 3 3
3562 111 63 ~347
336?
3363 11~b44 41443
3363

• 3364 1065 41440
3364 11166 4340
3364 1061 43440
33 6 4  3013 ’ 440531

• 3364 131 71 41431
33644 1072 4130(05
3364 13013 43034
3364 1*3744 1116
3344 1/375 05306
3344 1076 30505
3364 1077 044/’
3364 *1 3110 41411
3364 1101 4003
3344 1102 171 6
3364 1103 414 11
3364 1104 1625
33 644 1105 0551
3364 1106 41034
3364 (TY/3t LINE~ EED TO CONTI NUE) \Z
3365 1101 11011
3365 111 /3 413410
3365 11 11 41410 $

3365 111 41 05473
3365 1113 114 4 11
3365 *11 4 0111
3365 1115 2401
3365 1116 1440
3365 1 1 17 24 4 101
3365 1123’ 4110(05
3365 1121 ‘43024
3365 *122 4141 (01
3365 1123 18413
3365 1124 23)17
3365 3425 (41, 7E1 (T Z4IIS TM~ DIGITAL TAPE TRANSPO RT
3366 1125 412414
3366 1126 3414
3366 3 121 1/310 5
3366 1134~ ‘404144
3366 1131 41561 —

336* 1132 *31140
3366 1133 11412
3360 3134 40414
3368 3135 10305
3366 1136 410104
3366 1137 01414
3366 11433 41515
3366 TP~E TU 116 OR THE DATUM?
3361 1141 1143

• 3361 31441 5/3414
3367 1143 3120
3361 3144 0540
3361 1145 418s~’
3367 1140 11412
3361 114 7 4/3014
3367 1154 5156
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3367 1151 411(4
3567 (TYPE T UP 0). ‘01
337o 1152 616*1
Sill’ 11 ’~3 4347
3370
3 3 7 1  1154 4431 44 3
337 1 1155 11413
3371 1150 431414
3 3 7 3  1 1 5 7  13)3)5
3371 1163’ 40(01
3 3 7 1  11 61 51*34
3 3 7 1  1162 “ 1041k
33 11 1 1 6 3  (0 1410
3371  1164 0543)
3371 1165 16(05
337 1 11*6 41740
3371 IS THE A/U 1*311. NEW OR
3 3 7 2  1 1 6 7  17412
3372 1170 ‘43415
3372 1171 413305
3372 31 7 2 (0417
33 1? 1 1 7 3  4 10546
33 12 1 1 7 4  2431
3372 1115 2605
3372 3116 4016
337 2 1 1 7 7  40 17
3372 121110 41414434
3372 12*31 2551
3 3 7 4 1  1202 564(0
3372 1203 74611
33 72 USED? (TYPE N OR U). (01
337 ’ 141 31~ 0 14 43
3373
3374 14105 4743)
3174 *233 b 143(01
3374 1237 57*34
3374 1214’ ‘40412
3374 12 11 0505
3374 14112 1440
3374 121 3 1617
3374 1?1~ 564*3
3374 12 15 146*3
3314 12 16  0634
331 4 A /D R E E L  90 , (06\Z
3375 1217 110411
3375 14120 111k
3315 *2~~1 *4411
3375 1222 2413)
3315 122 3 0514 0
3375 12244 4110(61
3315 1225 41201
3375 12416 35105
3375 1227 24405
3315 323/3 22413
3375 1231 ‘40106
3315 1232 41217
3315 1233 15411
3315 3 4134 41~&1C43315 123 5 05~~0
3375 123 6 41 3 )412
3375 123 7 0526
3375 14140 11 1 7
3375 MESS2, TEXT ZNWILL THE PARAM ETERS FROM TOE PREV IOUS
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3 3 7 6  141’4 1 415413
3376 1242 ‘331111
3376 14144 3 0611
3378 1244 14165
SiTe 1245 ~40*341
3376 12446 335430
3376 12447 415413
33 76 125” 05334
.5376 1251 ‘47301

• 337 6 1252 0701
3376 1253 1116
3376 HFILE bE IJSEL) A G A I N ?
3377 1254 174U
337 1  1255 43 13
3377 1258 4644 0
3 3 7 7  1257 4 1 3 1 7
3377 326 30 4(9414
3377 1261 314131
3377 1262 10540
3377 1263 1616 5
3377 1264 2744 0
3377  1285 22415
3377  1266 1643)
3 3 7 7  1416 7 41305
3377  1270 2211
3377 1271 *3114
3377 1272 480 18
337 7 1 4173 41515
3371 1274 0205
3377 1/’ 50 TvPt~ NEW RUN SERIAL NUMBEM
3403) 121 5 22433
3400 1274, 4374
3400 (108
34401 1277 0073)
34801 33/331 44341j
34/31 13 11 1 16104
3801 1302 ‘4 (0413
3401 1303 414 (6 1
3~ *31 13044 22414
3401 1305 1118
3401 1304’ 0740
3 4 0 1  13 41 7 0 7 412
34 0 1 131½ 17415
34/31 1’11 2 0 4 4 0
3401 1312 16415
34461 13 13 1502
34331 1314 (054141
3401 1315 411(4
3401 1316 6064
34/31 1317 44034
34/31 AND STAll ING GROUP NUM16ER (04 \Z
3402 1320 10335
3402 1321 310410

• 34/32 1322 (1~54141
3402 1323 1115
344 041 1324 o516
34312 1325 414(135

• 3002 1324’ 412 (2
34/32 1321 480 74
34162 M2SS3, TEXT ZHEXPERIMEN T1.RT (20
3 403 1 3 3 / 3  62 *33
34403 133 1 43335
34303 *~~32 $1341111
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3403 1333 3354141
3403 1334 1115
34313 3335 30516
34103 1336 414’4 31
34(03 3337 1104
34413 13480 12~ l ’
3 416 3  1341  1462

E XPER1 M E39 T 13)8 ‘234
34/34 i342 *1443

1343 1 4 1 3 7
343-4 33444 (0241’
343)4 1445 1741?
343314 1346 04(65
3404 13(4 7 414140
3 14 3)4 13511 16415
3804 1351 1502
3404 13541 05412
3404 3453 14144 0

3454 1464’
3404 JOB DOOEO NuMOEK : ‘04
3416 5 1355 *48 44 3
3405 1356 41711
3405 3357 1414
3405 13611 40(63
3405 1361 1401
3(4 05 1362 1616
3405 136 3  05 14
345 1364 40*11
34405 1365 ‘40102
3405 1366 305’4*3
3440 5 1367 25413
3405 137 /3 ~4504
3405 1311 41016 1
3405 1312 413416
34 46 5 13 7 3  ( 6 1 1 6
3405 1374  40465
3405 1375 311 411
3405 3376 41 444 41
3405 *377 (0310
3405 140/3 0316
34o5 1401 161135
3405 wILL CHANNE L 0 80 USED AS AN EDIT CHANNEL?
34404’ 14402 1477
34/36 1403 4353)
3406 1404 41431
343)6 1405 410(05
34~~6 1433 6 4/331
3406 14161 ‘4Q’17
3406 1414 ’ 41240
343)8 1411 1653
343)6 1~~141 ‘4 ( 0 7 44
34106 (TYPE Y UN N) (/31
3407 1413 61361
3431 7 341~ 4316
34(137 1415 41515
344 *37 1418 (0205
3407 1411 224(4
34 ( 137 142~ 17(06
34167 14421 ‘4003
34317 1422 111’301
3/43)1 3423 1616
34~a7 1424 30514.
340 1 1025 41340
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3407 1~~2b 1 1 1 0
34337 1427 38314
34107 34341 415(I34
3407 1431 1136
34/31 1432 074~i3407 3433 0504
340 7  34 3 4  11414
348(07 N U M O E W  O~ CHANNELS INCLUDING EDITS
3411’ 1435 41343
.54*30 3436 5*1b~’i
341v1 3437 6241)
34111 1440 4055
3410 1441 5555
3412 ~44a 5555
3411’ ~443 40410
3 41 0  1444 b l O b
3410 1445 5112
341 11  1448 4014
3q 11 ’ (02 1 6) :  4041
3411 1447 *062
3413 1450 ‘4322
3411 1451 41516
34 13 1~ 52 ‘40413
34 11 1453 0522
3411 3454 1*01
3411 3455 144~3341 1 1456 1641 5
$41 1 1457 1502
3411 146/3 0522
3411 1461 72440
3411 14041 1460
3911 RUN SEWIAL NUMBERs (08
3412 1463 70M4
3412 1464 413~348
3412  1465 101412
34*2 1466 41 41 3
3412 1467 16(67
3412 14791 40337
3812 1413 41217
34 12 1472 252/3
34141 1~~73 4018
34311 1474 2515
3412 1475 111205
3412 1474, 22 141
3412 1477 440 74
343? $T*471w3) GROUP NUM8ERI ‘04
3 4 1 3  1500 0064
3~~13 150 1 43 1131
3433 1502 1610 1
.541 3 15(03 1417
3433 1516 8 074 0
341’i 1525 412(05
3433 15106 (6*14

• 3 4 1 3  150 40414
3 4 1 3  1 S 1 O  1 1 1 5
341 3 131! (0543)
341 3 151? 1525
3413 1513 14414
3414 1514 1 1 2 3 3
341~3 1515 1q 11
3413 1516 405412
341 3 1517 12 461
341 3 15210 14611
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3413 ANA LOG W E AL TIME MULTIPL iE R ; ‘102
3’814 1521 *4143
341~ 3522 ~3 3
34 14 3523 35414 1
3~ 14 1524 1411
3414 1525 1607
341~ 1524’ 40/34’
3 44148 1521 22o5
3414 15330 141t’
3414 353* 32516
341k SAMPLIN G ~REGUENCY3415 1532 (0331
341 5 1533 43b 1
3415 1534 564/3
3415 3535 64630
3q15 1336 6013
3415 1531 *1049’
3415 1546 40b2
34 15 154 1 5640
3815 1542 616(0
3415 1543 *013
3415 3544 13144/3
3415 15~ 5 ‘4083
3415 1546 564411
3415 1547 *1610
34 15 1550 1310
3(415 1553 4 4 0 4 4 1 1 )
3415 1552 *456
344 15 1553 43161
3415 1, 4031KM 41. lOOKp ’ 3~ j0i~M 4. jlth
3414s 1554 131 16
341t’ 1555 4365
3416 1554’ 56441
3416 *557 b1b~

)
3418 156/3 66133
3418 1561 4040
3416 1562 ‘40*6
3416 1563 56433
3416 1564 0530
3416 1585 24335
3436 3566 41216
3414’ 1567 0114
3414’ 1310 12o33
3416 1571 74*0
3416 5. 100,1 6. EXTE RNALS ‘01
3417 1572 6143
34 17 1573 ( 0411
3417 3574 261 1
3417 1575 04835
3411 3516 ( 0 4 4 / 3
341 7 1517 0233
341 7 1020 4061
383 7 *601 5564
3417 1602 61171
34 11 1603 6572
34 17 1604 4074
3417 16(05 61664
3~ 17 1606 34300
3411 OIV IDEU OY 1—409 5 1 (0 4 \Z
3420 36107 10441
34429) 1 8 1 31 “1046 3
34120 2631 19(01
3429 ’ *6 12 2 616
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34291 1613 (0514
3420 1814 4011
34410 1615 164o b
342 ’ 1618 174141
342~3 1611 1501
3420 1620 41411
34211 MESS4, TEXT ZN C)IANNL INS ~O R M A T I 0 N
3421 16411 1718
3421 1822 4344 7
3421 16413 6060
342 1 16414 74 *?
3421 (004410
3422 3625 6043
344141 1628 47683
342? 1627 *114
3441? (0 1(20
3423 1630 6263’
34413 1631 4347
34413 1832 60841

3 3423 1633 7482
3423 (02 42 0
3424 1634 60/43
34824 1635 47633
3424 1636 6314
3424 103 4 2 10
3425 3837 6280
3425 1640 4347
3425 1841 6(0*4
3425 16441 74641
3425 304420
34416 16443 6043
3826 1644 4760
3428 1645 6514
3426 05(20
3421 1846 64163)
3441 7 1647 4347
3427 1650 6066
34?7 1651 1482
3421 (064210
34311 1652 8043
3430 1653 4760
3430 1654 6174
34331 (07120
343 1 1 bSS 62640
3431 1656 4347
3433 1657 6010
3831 18630 74*2
3431 (08420
3432 1661 611143
3432 36641 ‘4760
34341 1663 73 74
3432 309420• 3433 16644 8260
3433 1865 43i4 7
3433 1666 6160
3433 16~ 7 1462
3433 10420
3434 167(0 8/11443
343 44 1611 47 6 1
3434 16741 6114
34344 11420
3435 *673 6416311
3435 14,74 44 347
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3435 1675 61*2
3435 1676 146?
3435 1677 8034
3435 141420’3Z
3436 L ISTAP E I

I
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ADA Y 53641
A~~CON 4323
400FF 04136
*011 473141
A DwES 5134
A!~RE SS 4105
AHOJ I/ 5~S348
A MIN 53(66
ANS I 6(0111
A N S ?  63336
AN S3 60146
A’4S’4 6(053
ANSS 6413 41
APDL 040 1
A PI 4503
APION 600*
A SEC 52 55
A 9ECT 04310
BAK SP 40741
BD AY S 5222
OEGIN 433241
OMOUWS 53744
BMIN 5146
BSLC 5121
CHAN 5741
CHFLD 41461
CHO 5742
C311 5743
CH1O 5754
CMII 5755
CH 12 57 56
CHI3 5751
C44 14 57810
CI4IS 57 61
CM? 5744
C44 3 5745
CM4 5746
C445 5147
C446 5750
CM ? 5151
CM6 37541
CH9 5753
CLEAN 4(0341
CLEE R 53051
CLK 04410
CLOC K 459)41
CN 5553
C O L E  5412
COOE1 561(0
CODF1O 5671
COOE13 57010
CODE14 5701
CODE2 5671

• CODES 56741
CODE4 5613
COOE7 5674
COD E8 5875
COOE9 5676
COLON 3706
COMMND 01617
CONY 24053
COU NT 0706
D A TF L O 454*
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DATUM 10410
DEC OIN 4144’$
DIS PLA ?11’41O
E~sTCMN 4413
ELVC P’ -N 44411
EN ABLE 4253
LOF 0652
LOT ~7441
ExIT (8716 44

ExIT2 S40Sg
EXI T4 5610
FO 5441

5411
FFTCP4 N 4466
FILL) 2473
FILL 4615
FIVCMN 4366
F L A G  57 11
FORCHN 4 357
FPPC ) FF 33414(0
FR 5508
FRAME 4575
F44TCMr4 44 4 6 1
GAP 4610(0
GROUP 572?
PIL)R* DR 4 18?
HEADER 2434
44 1*00 4611
MIBLU F 366 7
HIG9 5732
I B M  45141
INT 0101
INYRPI 040.5
INTRVL 5611
ITAPE 0105
IXSEVN 573 9
IXTEN 375*
JMP &DR 2315
iS Ni 444473
iTAPE 5643
4(BND 4708
KC I F  41711
K C O~ 4172)0
KJMS 10141
4 ( 00 ( 04  1 (411
4(0010 (0301
4(9(037 0402
(01010 0444
4(03440 8)446
4(04000 3~1004(10 5115
4(104) 57211,
4(1000 5723
(2 573 3
4(240 5716
(2(00 5121
4(2000 5724
4(4 571 4
4 (4 00 0 3725
(40 57 11
4(400 5722
4(5100 4344 5
LNKFLD 46641
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LO A D 5516
LO AOPM 4151
LO AUK 4664
LOBLOK 5666
LQGP 5131
LOOP 2464
MAG TA P 31674

• M A G 3  06633 —
MA G4 306641
MA GS 0665
M A S K 44 7 341
MA SKA 57111 3
MAS KE 5704
MC MAN 51410
MCLA 67041
MESS0 7000
M E SSI 7 1147
M ES S2 72 17
MESS3 7320
)IESS4 7601
MINUS 57317
MK5 072 1
MT* F 67 141
MTC M 6 7 3 44
MTC44 6711
MTGO 6122
MTLC 6116
MTNC 6724
MTRS 6708
117SF 6103
MITO 6721
NOYTE 00310
N D E X  2472
)9E&TIV 5105
NE#GP 4171
NEW41 CD 44600
N E W T A P  40641
N I NC I 4 N 442 41
NUMOLO 41444
N XT O G T  4144 141
ONE 57141
P AC L O 0634
PACEF 4)633
POL 3341441
P9)NT 51050
PUSMi 6160
3444 71063
QU 70016
OC 5523
F4CDI-UL 5730
RCDSIZ 48 1041
R C D S 4 ( P  5735
RCDTwO 441341
RD SIZE 513 3
R EAD (410410
I4 E A D W R  0654
REF SET 06741
RE ST 6771
RESTOT 2051
RET 5025
RE TA 0671
RETU RN 2433
WEW IN 11650
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REWIN r  46010
W FLD 4773
WS TK 6114
PYAP E Q11- ’6
44 3J 80U T 501”
‘4V 5455
OvEC 6175
SAM OCO 4306
S*MXIr 46(67
SC ~~37 

• 
-

SEARCM 4034
S ETCNT 0643
S E T O A T  183030
S EVC M N 4 4 4344
SI XCMN 4315
SMLV 4,7741
SO 543k,
SPACE 57115
SPACEB 03)746
SPACEP 4106(0
SP ECA L 2353
SST,( *77*
START ‘41241
STATUS 1~11dSTOR E 5036
ST RO bE 5561
STUS ‘111 (0
SVLC 6771
Swl 5004
TABLE 25041
TAPE 4635
TAPEK 0118
TEMP 2417
TEMP1 2424
TE MP2 57~i~TE M P3 2 161
TENCHN 4431
TFLAG 41131
TM WCPI N 43530
TIME 50041
TM Q

~1531T KT CH N 4454
T ST C PI R 5112
ITAP E 01044
T T Y  5055
TU b 31600
T W LCPffi 4441
TWOCHN 4341 —

T Y P E T  5665
UNPA 1 ( 45441
V E CC L4 ( 04105
vECT 02030
W A I T  4255
WME4IE 30 70 5
W RAPUP 46141
WRIT  4 6 40
W N I T A P  4305
WRIT E 34 0440
XSA MP 5726
(XXX 6704
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APPENDIX B

MAXIMUM SAMPLING FREQU ENCIES

• Number Maximum Maximum fl/A Record length Digital value. Number of
of AID conversion or block size per block da ta frame s

channels sampling frequency (in bytesj (including per block
frequency with dup Group No.) (excluding

tape Group No.)

2 3500 2800 2048 1024 511

3 2800 2240 2046 1023 340

4 2200 1760 2048 2014 255

5 1800 1440 2040 1020 203

6 1600 1280 2040 1020 169

7 1400 1120 2044 1022 145

8 1250 1000 2048 1024 127

9 1100 880 2034 1017 112 ,-

10 1025 820 2040 1020 101

11 975 780 2046 1023 92

12 900 720 2040 1020 84

13 850 680 2028 1014 77

14 800 640 2044 1022 72

15 760 608 2040 1020 67

16 700 560 2048 1024 63
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APPENDIX C
I 

D/A PROGRAM LISTING
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00041 *20
04401 /OTUAIO 11 JUL 71
044(02 /OIGITA L TO ANA LOG L)RIV&.
0003 /
2004 /4 (ENN1TM •~~. STEVE NS
04005 /
0006 /
0~i07 (‘MODE

• 06131’ /A FI CUMNAND S .
0011 APIONU633O4
0012 (‘US)IJ.6160
61013 NESTISb111

• 04)3” SMLV.6172
0015 WFLD.6773
04)16 WST4 (S6114
0017 W V E C U 6 7 7 S
330241 SSTI(.6776
0021 ~~LC eb777
00412 /
3302 3 /END OP API COMMANUS .
0024 /
04)25 *100
04426 KE8TUJMS I,
31027 33100 10255 SOVICE
(0030 OINARYuJ M S I.
0031 0301 123010
00341 LLOCKSJP ’S I.
0033 0102 04410 CLI(
41038 APIU J MS I.
33035 (0303 (444 303 INTRPT
00 36 0104 13000 STA TU S , 30
0037 40105 30001 TFLAG, 1

3 0 3 0 6  (440303 P4 (LAG, 1
0041 (01167 40101033 C436W, 0
0042 0110 00833 (JNO. I
0043 0111 0000 MIBLOK , 10
0044 0132 40000 LDSLO (, 30
0045 33113 0012’ TEN, 30
0046 0114 5574 00811, NCO SIZ
441147 0315 5011 W W I T A P , PIGTAP2
0050 0116 4741 NEETAP, M A G Y A P
33051 14137 102413 VEC TOM , P’QI NTR
33052 30320 00100 COPY, 30
44053 83121 0003) COPV1, 30
0054 0122 5404(7 XITA TE, t*IT6
0055 0323 510401 5~ 1, EXITS
0056 0124 50100 PQXNTL. CNTUE
04351 30125 531(01 PUINYW , E X IT S
(0060 11(126 1753 TAP EKI, 175 3
0063 (0327 1752 TA1166 2, 1 752

30332’ 10012) 4(30010, 10
0063 (0331 3001010 A DWI, 0
0064 40132 434417 COMNOw , 40421
10065 0133 1557 C O M M U F ,  1557
04166 0134 14q7 COMNO , 1441
0067 16135 5141 TEMS, TEMPS

• 001O *2(0(0
(4200 10300 VECT , MOP /START OP VECTOR TA8L~ I

0072 0201 74832 114 T /PFW POwER FAIl.
0013 43202 70(040 MOP
04474 0203 14332 ~LT /LINC TAPE
0075 (0204 5605 iMP 1,.1

6
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01078 0205 10236 VECCL 4(, ADOF F /4(WI2A CLOCK
0077 02106 1(0031 MOP
03 011 402317 7402 PILl 1(138) TIME SHARE
(6101 (0210 5813 JMP 1.41
0102 3041 11 0242’ ITY /flY PRINTER (YOURS)
0103 0212 5613 J M P  1..1
01414 (0213 53616 K30RD /TTY 4(8440 (YOURS ~0105 83214 704(16 MOP
0 106 0215 74102 ML! /TTY REMOTE (KY6U)
0110 7 4021 6 70160 MOP
01 10 02 17 1402 (IL! /TTY REMOTE (PRY)
01 11 3024131 7000 NOP
0112 0221 14162 ML! /PLOTTEW
0 113 0222 5623 JMP 1.41
0134 4022 3 ‘4 74 3 P D I N T W , MAG TA P /MA GTA PE
0115 30224 70)00 MOP
0116 40225 14102 ML!
0117 43226 l0460 MOP
0122’ 0227 7402 IlL?
0121 0230 563 1 J MP 1,4 1
0122 0231 4741 MAG TAP /WANG MAGTAP E ,
0123 (0232 7000 MOP
30124 (0233 (4302 ML! IN

0125 0234 7000 NOP
0126 0235 7402 ML?
0127 /
0132’ / END OF VECTOR TABLE
0131 / $

0132 0238 6135 ADOFF , CLSA /INT ERRU PTS TO HERE
0133 0237 4500 WE ST /WHEN NOT CONVERTING ,
0134 0240 6201 TTY, GOP 0 /TELETYPE INTERRUPTS
0135 40241 7200 G L A /10 MER E ,
0136 302441 1507 TAD I CHAR
101 37 4(2443 7452’ SNA
0142’ (024~ 5250 JM P •,4
40 141  40245 61646 TL.~0142 (0246 21407 181 CHAR
0143 0241 45830 WES T
0144 0250 6042 TCF
03~45 0251 411306 181 PFLAG
01 46 0252 453040 WE ST
0141 30253 (483? (ILl
3)152’ 04154 0265 AAP UL , P04.
0151 0255 30000 SKV ICE, 0
0152 0258 (200 LLA
0153 257 6714 4487K
0154 0262 1110 TAD UNO
0155 6261 12544 TAD AAP DL
0156 (6262 74440 SZA
0157 0263 6111 WEST !
0160 111264 74402 ML?
0163 0265 00033 P04. ,  40 /STAR T OF PUSH DOWN LIST.
0162 /
0163 /
0184 *400
44185 /
0166 /
0167 040(0 02ii0 AVECT , vECT
01744 (4401 30265 APOL, MUL
0 171 0402 04437 4(0037, 0037
0172 40423 300402 ’ INTRPT , (0
0173 3040 4 7240 R GL A
0 174 ‘0405 1202 TAD 4(0037

64

L~~:~~
-
~~~ ii~i~~~ ~~~I1~I11 _ _ _ _ _ _ _ _ _ _ _



~ ITI -- ~~III JIIITI___________________

0175 (0406 6172 SMLV
/

0177 / ( ‘US~) DOWN LIST IS IN LO W 4K
30204) / VECTOR FIELU IS IN LOW 4K
832(01 / ALL INTERRUPTS AR E PERMITTED
0202 /
0203 (040 7 ( 2 1 6 k 4  C L A
020” W41~ 14101 T AD A PUL
22(05 30411 b7ib bST~
0206 /
0?07 / (‘0841 DOWN STACK IS IN
021 2’ / (‘MODE PAGE 1 FIELD 0
0211 / ( ‘O L — 4 0 0
4023? I THIS SH3IUL3) ALLOW UP TO 19
02 13 / (‘ENDING INTERRUPTS
04114 /
0215 ‘0~ 141 741)00 LLA
30216 104 33 1200 TAO AV ECT I -
0217 40414 6 7 7 7  SVEC
0224 ) /
(0221 (6415 7216(0 LLA
0222 4041 8 6401116 APXQN
0223 04 17 5b i~3 J M P I INTRPT
0224 / VECTOR TAbLE ADDRESS IS
40225 / VECT
0226 /
0227 /
0232’
0231 /
0232 /
0233 / KW12A CLOCK HANDLER
0234 /
0235 /
102 36 /
0237 (0420 00300 CLX , 30
0241’ 04421 73010 CLA CLL /START TIlE CLOCK .
0241 30422 6133 LLAO
024? (0423 6132 CLLW
0243 16424 6135 LLSA
0244 04425 72k~0 4.4.4
0245 0426 1243 TAD 4 (0 100
0248 0427 61.52 LLLR
0247 0432’ 6135 CLSA
0251’ 043 1 7200 G LA
16251 46432 1244 (AD NUMBER /SET UP CLOCK BUFFE R
(0252 6433 6 133 L L A O  /P R E 8E T THE BPR FOR C
0253 0434 12 100 CLA
0254 (0435 1246 TAD 4(03100
0255 (6’436 8134 LLLN /LOAO 044 ENABLE
0256 01437 72100 CLA
0257 (044 31 1245 TAD 4 (5100

• 0280 6441 6132 CLLR
0261 0442 5620 .JMP I CLK
0262 /
0263 /NUI8EW , IS THE COUNTS BEFORE INTERRUPT

• 0284 /
V 0265 /4 (51046, IS THE CLOCK CONTROL REG .

0266 /
0267 /4(0300, SETS THE INTERRUPT ENABLE
027 11 /
027 3  /4(01334), USED TO GEl A MODE CHANGE
0272 /
0113 (64443 01160 4(30100, 0100
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0274 ( 0 4 4 4  ‘4575 M U M 8 E H , —3 2 03
0275 0445 2103’ 4(5130, 411010
027 8 0446 03(60 K4 ) 3 031 ,  0300
0277 /
0304 )  /
0303 /
10302 /
03333 / 418 J A N  3 974
0304 /
0305 /
(03 06 MTSFI67 (01
0301 /SKIP UN E R R O R  F L A G , OR MAGNETIC TAPE FLAG
0310 /
(0 3 11 M1C 44a 6711
(0312 / S X IP  U N  T ,C .  R E A D Y
0313 /
10314 MTT4’6721
0315 /SKIP UN T.T. R E A D Y
0316 /
0317 M T A F U 6 7 1 2
032~ /CLEA N WE(I STERS AND FLAGS
0321 /
2322 MTRC.6724
432~ /INCLUSIVE ‘OR’ C (CR) TO C (AC )
0324 /

~325 
MTCMU8114

0326 /INCLUSIVE ‘OR’ C(AC) TO C(CR)
0327 / 8 I T S  110—b A N D  9 — 1 1 ,  J A M  B I T S  6, 7 , 8 TO AC
1033o /
0331 MTLC.6716
0332 /4.040 COMMAND REGISTER
0333 /
0334 XXX 44 1 6704

/I NCLUSIvE ‘OR’ C(8,R I) TO C(A0)
0336 /
0337 MTRS*67106
40340 /MEAC ) STATUS R E G I S T E R
0341 /
(0342 M TGD ’b 1?2
0343 /MAG TAP E ~0
03444 /
0345 MCLA .6702
0346 /CLEA R AL
0347 /
0350 /4.OMMANDS AW E AVAI LA b LE TO SPACE FILES
0351 /PORWAWUS 044 bACKWAR DS
0352 /
0353 /
0354 /CC44C .0/UNiT SELECTION
40355 / 1
0358 / 2
0357 / (‘ARITY •3/O’EVEN ,1’000
03610 /CORE DUMP U4/1ICURE DUMP
0361 /EX IRC 05/3 INCH IRC
0362 /COMMAND *6/COMMAND REGISTER
0363 / 7
0364 / 46
0363 /F4.AGS u9/DISABLE,1UENAB LE
0386 /DENSITY *1 (0/
0367 / 11
037 10 /
0371 /
40372 /
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0313 / EHR OR CODES IN AC
0374 /
0375 / ‘0. E R R O R  F L A (  T O T A L
0378 / 3 , TAPE REW INDING
0377 / 41 . 8LGINN I N1~ OF TAPE (OUT)
0400 / 3, ILLEGAL COM”AN I)
0401 / 4 , PARITY (LATERAL OR LONGITUDA L )
04312 / 5, END OF PI~~ (ELIF)
04(03 / 6 , END OF TA PE (EDT)
040 44 / I, READ/COMPARE ERROR
040’ / o. RECO RD LENGTm INCORRECT
0406 / WCSO LONG
0407 / W C ’ / O  SHORT

/ 4 , DATA REUUEST LATE
0411 / 10. BAD TAPE
04341 / 11 , JOB DONE (MTF)
0433 /
0434 /
40415 /
0416 / THE END
0417 /
04281 *12400
0421 /U NSIGNEU DECIMAL PRINT, DOUBLE PRECISION
0422 /CALLING SEQUENCES JMS JDPRNT /SUBROUTINE CALLED
404413 / HI ADDR /ADDRESS OF HIGH ORDER wOR

0
0424 / POI NTER /ADDRESâ OF FIRST WORD OF

A NSWER
0425 / RETURN /RETURN WITH AC AND L CLEA

40
0426 /
0427 ~‘14OQE
0430 /
04 3 1 1200 00016 U O P R N T , 0
0432 1201 7300 CLA CLL
81433 1202 16160 TAD I UDPRNT /PICK UP A D D R E S S  OF MIGH.O

RO E IO W U W U
0434 3203 33(46 O CA U DGE T
40 435 1204 17108 TAD I U D (~ET /PICK UP BOTH WORDS FOR US

E IN SUBROUTIN E
0436 1205 33 4640 D CA UD(l I(,H
0437 1206 413 166 ISZ U D G E T
0440 1207 11406 TAD I UDUET
0441 1214) 3301 DCA IJDLOw
404441 1211 1212 TAD UDLOOP /INITIALIZE DIGIT COUNTER

FOR “8”
0443 1212 3277 OCA UDCNT
0444 1213 1213 TAD UDADUR /INITIALIZE TO TAB LE OF PD

WE RS OP TEN
0445 1214 33(07 OCA UD PTW
0446 1215 414100 101 UUPRNT
04141 1216 161100 TAD I UQPRMT /

• 0450 1217 331 10 U CA UDADRS
0451 1222’ 3275 UCA FLAG
0452 1221 41200 151 UD PRN T /IN DE X L IN I4AG E FOR CORRECT

WE TUWN
• 0453 1222 17 161 UD A RN O , TAD I UD P TR /PICI4 UP CURRENT POWER OF

TEN P O W
0454 1223 2307 151 UD PTR fUSE IN SUBTRACT ION
0455 1224 3302 OCA UDMSUB
0456 1412’S 17407 TAD I U D P T R
0457 122 6 2307 131 UDPTW
0460 1227 331113 U CA UDLSUO
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1

04 6 3  3234) ( 3 4 0 0  U000 , CLL /0008LE PRECISION SUBTRACT
I O N

~i4 b 2  1233 1303 TAO DULSUB
0463 1232 1301 TAD LIOLOw
0 4 6 4  1233 33105 OCA UDT EM L
04 65 1413” 740(044 RAL .
0’4b6 12 35 1302 TAO UOH5 JO
04 6 7  3238 2300 TAD UOIIIOH

1237 1420 SNL /010 IT UNDER FLOW?
04 7 1  t24~ 54146 JMP U000T /NO , CO UNT IS DONE
(0 ’ i72 124 1 41304 131 U080 X /YES, COUNT NOT DO NE YET.

I N D E X  u l O I T
40473 1242 3300 OCA UDHI (iM /ULPOSIT REMAINING PORTION

S OF ~u R D
4 0 4 7~ 1 24 3  13( ~5 TAD L(DTEML
0 4 7 5  1 24 4 4  33(0 3 OCA UDLOW
24 7 8  32 4 5  5230 J M P  U D D O  /G O B A C 4 4  AND SUBTRACT AGA !

N

0 4 7 7  1246 72 ( 00  UL)DUT, CLA
(0500 1247 3275 T A D  FLA G
050 1 125~ 7 4 4 0  514
0502 325 1 54160 J M P  • .7
0503 1252 13~~ TAD UDBO X
0504 1253 74 4 0  514
0505 3254 5257 ,JMP •.3
0506 3255 1274 TA D U0$PCE
0501 1256 54163 JM P ,i.5
46510 1257 2215 ISZ FLAG

~5 1 1 1260 74100  CL A
(0512 1261 3304 TAD U D B D X / P I C K  UP RESULTING DIGIT

~‘513 1262 1?7b T A D  U D I W O  /400 ‘260” TO IT
0534 14163 3710 UCA I 0040415
40 535 1264 c~310 ISZ LIOAORS
(0 5 16 1265 73~~ C L A  CLL
2517 t?6b 3304 OCA UDBOX / I N I T I A L I Z E  DIGIT TO “0”
0524) 14167 41 277  151 U DC N T / P lAVE WE TY PED ‘8’ DiGITS
0521 1273~ 52412 PIP (JDAPNO /310, DETERMINE N E X T  DIGIT
0522 141 7 1  5600 JMP I UDPRNT /YES, SUBROUTINE DONE , RET

U R N
0523 1272 7710 (JDLUOP , —10 /COUNT OF “8”  D IGITS
0524 1273 1311 004004), UDCONI /INITIAL ADDRESS OF POWERS

OF T EN
0525 1 274  02 4 4 0  U D S P C E ,  40
0528 1275 0000 F LA G ,  10
0527 1276 0260 UDT ~~O , 260 /ICODE FOR DIGITS
053(0 1277 1610160 UDCNT , 83 /SIORAGE LOCATIONS
0531 1304) O O i O  LIOHIGM , 40
40532 1303 0- 04) D O L O W , 3’
0533 130? 4 )2 00  UDMSUB, 0
0534 3303 1134000 LJDLSU11O, 40
0535 1304 0000 UOBOX , 0

3305 04000 U O T € M L ,  0
(0531 1306 0000 UDGET , 0
0540 1307 00(60 UL’PTR , 0
0541 1312 ’ 16000 UDADRS, 3’

1311 3368 UDCUN1 , 3166 /PDWERS UP TEN
0543 3 3 141 ‘4600 4 6040 / — t 0 , 0 4 0 0 , 0 0 0
10544 33 13 1413 7413 /—1,000, 000
0544 5 1314 tlOO 6700
0~~446 1335 7 7 4 7  7 7 4 7  / — 1 8 *0 , 0 0 0
0541 1318 454(0 4540
05540 1317 7715 7775 /—10,000
0551 33413 1 4360 41 360
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0552 3323 7777 7777  1—3 ,000
0553 1322 6030 61030
0554 1323 7777 7777 /—100
0555 1324 7654 7634
0556 3325 7771 7777 1—10
0557 1326 7766 7766
056(0 1327 7777 7777 f—i
0561 1330 7777 77 17
0562 /
0563 /
0564 /

• 0565 /
0566 LMODE
0567 SEGMNT 1
0570 /QANDAI COMMANDS
0571 QUUJMP 10010
0512 WRUJM P 1063
0573 / E N D  OF O A N D A 1  C O M M A N D S
057 4 *20
0575 (0020 10160 DISPLA, LDA
40578 0021 00810 0
0577 0022 4035 STC EXIT6
0600 08*23 0643 LDF 3
0601 01’24 7000 U U  /QUESTION AND ANSWER
0602 6025 3003’ ME SS1I2000 /POR TION STARTS HERE .
0603 0026 0016 NOP
0804 0027 1063 040
0605 0030 7040 0
0606 (611331 34014 6 M65S4 320040
0607 0032 2000 AN5412000
0610 0033 1063 040
0611 0034 406(02 L IF 2
40812 oOSS 10000 EX IT6, 08*00 /EXIT Q AND A PORTION .
0613 0036 40406 DECBIN , STC 6 /DECIMAL TO BINARY
0814 0037 10016 LDA /CONVERSION ROUTINE .
0615 00480 0(0100 (0
0616 40Q~41 4061 SIC RETURN
0617 0042 4057 STC TEMP1
0620 8*043 01065 SET 1 5
0621 0044 7774 —3
0622 0045 1326 NXTDGT , LDH I 6
0823 0046 1560 BCL I
0624 0047 7760 1760
0625 0050 2057 ADD TEMPI
0626 16051 1060 STA I
0627 0052 40000 TEMP2, 110000
0630 0053 16242 ~OL 2
0631 0054 24052 ADD TLMP2
0632 (02155 0241 MDL 1
0633 08*56 11060 STA I
0634 0057 (00160 TE~IP 1 ,  0000

• 0635 04)60 81225 X SK I 5
0636 0061 8045 JMP NXTOGT
0637 0062 1326 LOll I 6
0640 0063 1560 OCL I
0643 02164 7780 1740
06442 (0065 2057 ADD TEMP 1
0643 0068 (06812 LIP 2
0444 (42(47 0000 RETURN , 0000
0645 SLGMNT 2
0644 .20
0447 0020 0601 LI? 1 /PROGRAM STARTS MERE ,
06524 02121 6020 JPIP DISPLA
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0653 0(04141 3300 DECODE , LOW
0852 04)23 41160 5 2005
0853 10(624 1580 BCL I
0654 162141 5 71621 /760
0855 a026 025 1 ROL 9
0858 (coaT 3557 ADO Ic3Oo
0657 (6030 (08483 LOP (0
0660 (6031 31040 STA
10881 40032 414 445 8 5 1 4 0 4 0 3 2 0 0 0
106641 0033 1460 SAL I
066 3 (00344 b100 6100

~664 62135 6041 JMP ,.4
0665 16036 34020 LUA I
(4666 0037 0320 o320
0667 0040 e043 JMP ,.3
0872’ 0041 14020 LDA 1
40671 0044 2 8*300 (6300
0672 10043 1040 STA
0873 8383484 ‘.103(00320(00
0674 0045 117643 LOP 3
0675 0046 18*20 LDA I
0878 02(47 64005 68*05
40677 0050 166811 LIP 1
01084 0051 6036 JMP UECBIN
4078*1 0052 0(017 CON
0702 16053 3562 AUD ONE
07403 160541 06140 LDF 0
0704 (d Q(55 18140 STA
0705 o056 414441 NUPWERI2000
0706 0057 06143 LDF 3
0701 08380 1300 LOll /PICR UP COPY TAPE

073 0 0081 6 0 108* 64000 /OZRECTZVE FROM ANSWER

0711 0062 0640 LOP 0 / F I E L D  AND STO RE IT
0712 02143 1040 STA /FOR FUTURE USE ,
0713 (6064 2120 LOP’! 320830
40714 03365 1040 STA
0715 o066 21411 C 0 P Y 1 4 4 1 0 0 0
0714’ 0047 (6643 LOP 3
0717 0070 00414 SPA
iô720 10071 1620 BSE I
0721 0072 00418* 410

~ 722 0073 000 4 t SP
0723 814)1~ 6002 POP
0724 P M O U E

V 40725 ‘4075 45(62 CLOCK /SLT 4)2’ CLOCK .
V 0726 4016 4503 API /507 UP AUTO INTERRUPT .

0727 44)77 8141 LINC
(0732’ L MODE
0731 0100 7(62 1 J M P R E W I N D
0 132 0101 0011
13733 (0102 5570 SIC P14.811
073~ 0103 5571 STC FILCNT
0735 104 1*643 L OF 3
0136 161(05 1020 NENFIL. 4.04 1 ITO MERE WHEN A NEW PILE

0137 1173 06 40081 4000 /15 ENC OUNTERED.

0142’ 0140 7  5574 SI C H C D SI Z
(0711 ottO 10640 LOP 0
01042 0111 11040 S TA
0143 0111 41131 A0 R 132000
0744 113 10~ 40 STA —

0145 1611 k 2112 L08L0862000
0744 0315 1(0~0 

STA
40147 0318 2111 (110L08120040
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07540 16 117 3562 ADD ONE
0751 0122’ 1148.’ ADM
0752 0121 1571 I ILCNT
0753 (0122 01611 LLR
0754 0123 10401641 POP
0755 (‘MODE
0756 432 44 1125 TAD POINTN /SET SW I SUCH TPIA T
0757 ‘4125 3123 U CA SWI /NO COPY W ILL BE MADE.
40760 4126 11411 TAD COPY1
0761 4127 31410 UCA COPY
0762 ‘413C 6343 LINC

V 0763 LMODL
0764 0131 6706 4412’ REED tREAD FIRST BLOC K OP F I L E .
0765 (0132 83 0 041 POP
0766 (‘MCDL
81761 4133 72040 LLA
0770 4134 1105 TAD TFLAG
077 1 ‘4135 1450 SNA
0772  ‘4 136 5334 JMP ..2
0773 4137 72160 CLA
(6774 4140 1104 TAD STATUS
0775 4141 61’4 1 LINC
0776 L M O D E
0777  81 142 1560 ( 0 CL I
100(6 10143 7877 7677
12101 (01~ 4 1040 STA
1002 0145 1555 STAS
10403 8*146 1460 SAL I
12404 0147 101810 1(00
3005 (6150 6352 JMP ..2
1006 16151 7142 JMP FINISH
12107 0152 0002 POP
14010 PM O OE
11611 .4153 4501 6INAR Y
1012 4154 5510 FILK I
1013 4155 6743 6743
1014 4156 6143 LINC
12115 LMOOE
101 6 (6 157 14 )410 L D A  I
1017 16160 6136 ~ILNU M360001020 (0161 7120 JMP TYPOUT /PRINT FILE NUMBER .
1021 0162 1054 JMP EBCOIC
1022 0163 10418* LOA I
140 23 0364 61650 (1EA0R36300
1024 40165 7120 4412’ TYPOU T
11625 81166 10410 LDA I
3026 0167 6020 6020 /ABSOLUTE ADDRESS OF (lEADINGS .
1021 (0170 734111 7 JMP TYPOUT
1034) 80171 16065 - SET I 5
38*31 10172 3761 3761
1032 017 3 168414 LOP 4
1033 0174 08188 SET I 6
1@3’4 11,175 1513 TEMP4
1035 111 176 1025 PA RA M S , LDA I 5
1038 811 77 15640 6CL I

• 14037 0202’ 17683 1760
1 2140 04101 0250 WOL 8
1041 (4202 5512 SIC TEMP
1 8142 6203 30415 LDA I 5
1043 0204 1560 81CL I
14044 62405 1404) 74040
1045 (0208 3572 ADD TEMP
1046 0207 1066 STA I 6
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1047 6214) 0205 %SK 5
12150 0211 61/6 JMP PARA MS
14051 0232 (06140 LUF 0
1 (652 0213 140083 LU A
1053 0214 2123’ C0PY12000 /WILL A COPY SE
34)54 0215 (0470 AlE I / M A O L ?  IF 50 CONTINUE,
1055 (0218 64160 JMP RENTER /1, NOT .1412’ TO RENTER .
13358 0217 8008041
1057 (‘MODE
116616 ‘4220 120(4
1(661 “221 1115 TAD WRI TAP
1 3361 ‘4222 3517 DCA 1 VECTOR
1063 ‘4223 1124 TAD PO I NTC
1064 ‘4224 3123 UCA Owl
1065 4225 8141 LINC
1066 LMODE
321 67 6226 (0065 SET I S
1070 80227 41(61*8* 41400(0
1 071 6230 (08166 SET I 6
3072 8*231 7767 —10
1073 o .32 0067 SET 1 7
1074 04133 2006 2006
1075 0234 0643 ATQEBC, LOP 3 /ASCII TO EBCDIC CONVE R—
18*76 (0235 33415 LOll I S /SION ROUTINE .
1077 c236 1120 ADA I
11 03’ 8*237 1455 TABLEt
11 831 0240 4242 STC P4O1X
1102 81143 140 (0Q~ LDA
1303 (6242 0(6iOO NOEX , (00400
1104 0243 (66’4 4 LOP 4 F

1105 6244 3087 STA I 7
13 06 (0245 (0126 XSK 1 6
1107 81246 6234 JMP ATOL OC /END OF ASCII TO E1*CDIC
111 4 ) (6247 0011 LLR /ROUTINE ,
111 1 0250 (6640 LOP 0
1112 (0251 3044 0 STA
11 1 3 0252 41 131 A 0R132000
1114 404153 8660 4112’ WRIT
1115 o254 00162 POP
1 118 PMOUE
111 1 ‘~255 87 23 M TTR
1 3410 .44156 5255 4112’
1 121 ‘4257 6141 LINC
1122 L MODE
1123 0260 10216 RENTER, 4.OA I
11414 0261 0644 LOP 4
1125 0262 1040 STA
11416 0263 1337 ijFLO
31 27 0264 4344 STC PAK
113 0 (0285 S~’~ 1 STC 8w2
1131 (6268 5585 SIC 142404)2’
1t32 0267 3575 ADD ADRE SS
1133 o27@ (06483 LOP 0
113’4 (6271 1814840 51*
1135 0272 41 131 A U 2 4 1 3 4 1 0 0 0
113 6 0273 0642 LOP 2
1131 14274 55640 SIC SWITC H
1143’ 275 81050 TAPE, SET 10
11 41 0276 1577 IX T IN
1142 (0277 81644 40 LO P 81
3343 0300 104)0 LOA
1144 0303 2131 *4)8113240400
1145 0302 112 40 AD A I
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1146 813403 ‘4000 ‘4000
11~ 7 81304 1560 8CL I

- 

- 
1150 14305 0080 1 1
1151 6306 1040 STA
11541 ~ 3Ø7 411 31 A 0R 132000
1153 o3 13’ 87 14 6 R I A P , J MP REED
1154 0311 10(0 83 L OA

• 1155 (6 3 12 1580 SW I T C H
1156 113313 113410 AlE I
1151 (03 14 63440 4112’ R E F I L
1160 (0315 0002 PUP

• 11 61 PMOOE
1162 4316 7200 CLA
1163 4317 1105 TAD TFL A G
1164 4320 7450 SP4A
1165 ‘4321 5317 JMP .—2
1366 4322 72870 LLA
1167 4323 11 (04 TAD STATUS
1170 14324 6141 LINC
31 7 3  LMODE
1172 0325 1560 OCL I
117 3 0326 7677 7677
1174 0327 10~~Ø STA
1175 0330 1555 STAS
1178 (0331 3468 * SAL I
1177 0332 141810 100
1200 0333 6335 JNP .42
1201 83334 6483 JMP CONVRT

- 1202 80335 08 *11 CL R 
I

V 320 3 0336 5560 STC SWITCH
1204 0337 6475 JMP PRINT
1205 0340 0042 REFLL, SET 41
12406 0341 1601 MCMAN
1201 0342 (4067 SET I 7
1210 0343 1602 C M A N
1211 0344 81644 PAK , LOP 4
1212 0345 1030 L OA 1 10
121 3 0346 0250 MDL 8
1214 0347 1560 6CL I
1215 ioSSO (0317 0377
1216 81351 5512 ~TC TE M P
1231 (4352 116 313 LDA I 10
12216 0353 1580 14CL I
12411 03544 74(6 81 74 00
1222 0355 35141 ADD TEMP
1223 40356 1(687 ST A I 7
122’4 16357 0210 UK 10 lEND OP LINC FIELD?
1225 81360 6377 JMP FRAME /NO.
1228 4361 00 11 LL R
1227 14362 2344 ADD PAK
1230 0363 3562 ADD ONE
1231 0364 1560 14CL I

• 123? 0365 0014 14
1233 0366 3564 ADD 80
1234 0367 1040 S1’A

• 1235 81370 0344 P A M
1236 0371 14040 STA
1237 0372 1337 U F LO
1240 0373 15840 OCL I
1241 0374 7776 7778
1242 10315 0470 AlE I tEND OP RECORD?
1243 14376 6410 JMP WAIT /YES.
1244 0377 (0222 FRAME, UK I 41 /P40,ENO OF FRAME?
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~~~~~ 634444 471 4) PAic / NC .
6~4~) 3  1~~e~” L U A  / Y L S

‘4 . 4 1  i5~~ikj4~~3 04 1w A l t  I
1251 ~ 4L~~4 64401 J M P  ,—3
341541 10405 40031 LLR
1253 0406 5561 STC 5~’2125u o’~07 634(6 JMP R~~~3L

4 3 V 1016~ ~A I T , L D A  / w A I T  !0R CLOCK I N T E R R U P T .
1256 104 1 1 1581
1257  0~4 12 0470 AlL I

1041 13 8410 JMP •—3
126 1 04 14 811611 L L R
326 ?  83~4 15 5561 STC Si’~21283 04416 148*8*2 POP
32 64 ( ‘MODE
3265 ‘84 17 7200 CLA
3288 ‘(‘8216 3 1 ( 6 4  TA O STATUS
1267 4448.21 614 1 LINC
1?7~ L M O U E
127~ 04241  12~~33 S T A
1272 04 423 1573  I L M P 4

042 4  1580 6CL I
1417 ’. (0425 7 5 7 7  7577
3 2 7 5  044 2 8 0470 A l E  I / C M E C K  l 0 8 1  P A R I T Y  ERROR ,
1276  13427  644 1  J7 IP NO P RTY
12 7 7  044 3 4 )  0643 L D F  3
13~~’ 04431 0002
131~1 P M O DE
13041 ‘4~ 32 45161 ~IN*RY
1303  4433 0111 I1I4 ) L OK

‘44 34 66441 8642 /PAR1TY4II6
13~0S ‘4435 6 14 1 L I N C
1306 LMOD~.1307 04436 10410 LDA I
131~’ 04437 8630 PARITYL6000
1 3 11 04~4~ /14116 JMP T Y P O U T  /PRINT (0LOCK NUMBER OF
1312  8 1 4 4 1  10 160 NO P RT Y , L O A  /PA RITY ,

~3 1~ 04 4 2 357 3 TEMP44
1 3 1 4 4  ( 6 4 4 3  156. CL I
1315 ~ 4 444 1877 7677
13 1~ ~~44 ’e~ 1040 STA
i317 04 48  3555 S T A S

1 04 4 7  14460 SA L I /C P4E C K I O R  E N D  OP F I L E
332 3 044 50 01830 100
1322 (6453 6’475 JMP PRINT / I F  NO,  GO TO P R I N T .
13413 164852 38*4187 LDA I
1341’. (0453 0238 ADOF F
3341 5 0454 0840 LUF 40
1326 ~7455 10.416 STA /STO~ P/A CONVERSION
1341 1 0456 41205 YECCLKL2000 /81LTWELI4 PILES.
1 33w’ (6 4 5 1  0015 M I A
1331 04160 1560 8CL I /TURN 01F RELAY 0.
1332 0461 44040 4040
1333 ~~ b2 0014 A I R
1334 117483 0643 CONVRT , LOP 3
1335 104464 0002 POP

P MODE
13 37 ‘.~ 65 ‘450 1 b I N A R Y
13~ 33 “4488 (0111 HIBLOX
13 4 1 4467 8872 6672 /ENDFIL.10
1342 ‘4441 0 6 348 1  L I N C
1343 LMOOL
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1344 0471 30216 LOA I
1345 14472 6660 END FI L I640 00
1346 w473 /120 PIP ~~POUT /PRINT LOP AND LAST
1347 0474 6105 JMP NEW FIL /OLOCK NUMBER OP FILE .
1 3576 14475 03344 PR INT , J MP GRPCHN
13~4 0476 1000 LDA
1352 0477 1567 (~R OU P
1353 0500 1444 (0 SAL /CHECK FOR NEW GROUP .
1354 145 13 1 1565 IGR O UP
1355 0502 6504 J M P • +2
1356 oS (03 6275 JMP TAPE
1351 1175( 04 5565 STC IGROUP
1360 05(35 1020 L D A I
1361 (0506 81236 A DO PF
1362 0507 6440 LDF 40
1 363 0510 1040 STA /STOP 0/A CONVERSION
1364 (651 1 41205 VECCLMI2000 /OETWEEN GROUPS.
1365 0512 0015 HTA
1366 83513 1560 81CL I /TURN OFF RELAY (0.
1367 (4514 48*40 ‘4040
1370 0515 0014 ATR
137 1 40516 00 802 E N T R , PDP
1372 RHODE
1313 ‘4517 45(61 b I N A R Y
1374 4520 5566 (IIGRUP
13 75 4521 66(62 8602 /GRPNUM+2
1376 44522 4501 biNARY
1371 4523 011 1 MI B LO $ (
1400 4524 86 141 6612 / G R P N U M . 1 0
1401 4525 6141 LINC
1402 LMOD E -

1403 0526 14643 LOP 3
1404 0527 102~ LOA I
14(65 0530 86016 bRPN4jMIo0400
14816 0531 11201 J M P T Y PO UT / P R I N T  GROUP N U M B E R  AND
1407 0532 144016 2 POP / S T A R T I N G  BLOCK NUMBER .
141(6 P MO DE
1411 4533 72100 CLA
14 12 4534 1116 6 TAD PPLA G
3413 4535 145(6 SNA
1414 4536 5334 JMP .—2
1415 4531 6141 LINC
14 16 L M O OE
1417 14540 (0015 lIlA
142’i 0541 1620 SE I /TURN ON RELAY 0.
1421 054 2 ‘4040 4404 0
1422 0543 81014 A I R
1423 0544 1020 LOA I
1424 (0545 4552 U A CON
1425 81546 168410 LOP 0
1426 0547 381440 STA /START U/A CONVERSION PROCESS.
3421 055(6 4121135 V ( C C L K *2 0 4 0 0
1430 (4551 82 15 4 712 ’ TAPE
143 1
1a32 4552 6141 DACON , LINC / 4)/A CONVERSION BEGINS
1433 L MO UE tHERE ,
1434 o55 3 (008 7 SE T I 7
1435 0554 18(041 CIIAM
1436
1437 4555 (0445 5P45 S /THIS CODIN G ALLOWS TIlE
1440 0556 81583 4712 ’ •.5 /OPER A TOR TO USE SENSE
1~ 4t 14551 116240 L O A I /SW ITCHES 5, 4, AND 3 TO
1442 0580 160161 1 /CONVERT CHANNE L S 12 — 15 .

_______________ 
~V~

_ . V:V:~~~±: L. ~~



r

1443 (0561 1140 AIJ M
3444 6562 0007 7
148 45 4563 (6444 SNS 44
14 46 145614 6571 JMP .+5
14’4 7 (0565 10410 L OA I
145 8* 0566 (0002 41
1451 0567 1140 A C M
1452 (05 70 14400 7 7
1453 057 1 04’4 3 16713 3
3454 0572 6577 JMP ,.5
14455 0573 10210 L OA I
1458 4574 0004 4
345 7 (4 575 1140 AD M
1460 (6576 040 07 7
1461
1462 0577 202 7 LD A 1 7
3463 (6600 0500 LOB
1464 460 1 8551 6551
1465 602 10417 L4)A 1 7
1466 0603 05830 108
1467 83604 6552 6552
1470 (46(05 10411 LDA 1 7
147 1 0608 05100 LO B
1472 0607 6553 6553
3473 66 1(6 1027 L D A I 7
3474 (0611 (050(4 14)6
1475 (4612 6554 8554
1478 0613 10417 LOA I 7
1477 06114 (05040 108
15400 40615 8555 6555
1501 0616 1027 LOA 1 7
1502 0617 (4500 3081
1503 (36216 8556 8556
15404 0621 1027 LUA I 7
1505 0622 05400 lOB
1508 0623 8561 6563
1501 0624 1027 LOA I 7
153 0 10625 (65(00 lOB
1511 10626 8582 8562
1512 (4627 1027 LU A I 7
1513 0630 0500 108
1514 0631 8563 6563
1515 (4632 1027 LDA I 7
1516 o633 145(0 0 108
3517 06344 6564 e564
1520 0835 3027 L D A 1 7
1521 0636 16500 108
1522 0637 6585 6565
1523 0640 10417 LOA I 7
1524 14641 0500 106
15415 0642 6566 6586
1526 0643 1040 EXIT , LOA I
1527 (4644 00831 1
1530 (4645 5561 $TC 3w2
1531 0846 (00(62 ~‘OP
1532 R HODE
1533 ‘4641 eISS CLSA
2534 4650 4500 W E ST
1535 L M OD E
1536 0651 10(00 W W I T F L ,  LOA
1537 40652 1130(00 0
1540 0653 ‘47 165 SIC E X I T I
1541 (6654 140(42 PUP
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15441 (‘MODE
1543 4655 73(00 C L A  CLL
1344 4656 1133 T A D  C O M N O F
1545 4657 5274 J M P  L O A D
154 8 LM DD E
1547 (0660 1000 W R I T , L D A / W R I T E  T A P E  R O U T I N E .
15 54) 066 1 (0 0 ( 687 (0
1551 0662 4705 SIC E X I T 1
1552 (6663 04(02 POP
1553 ( ‘MOD E
1554 4664 62(01 CUP 0
1555 4665 1340 CLA CLL C H A
1556 4666 3 13 1 T A D  A D R 1
1557 ‘4667 3526 (.ICA I T A P E P . 1
15601 46781 1314 TAD I RD SIZ
2561 ‘467 1 104 1 C I A
1562 4672 35417 UCA I TAPEK41
1563 4673 113” TAD COMN O
15 6” 44 67 4 671 1 L O A D ,  M T C R
15 65 4675 5214 5flIP .—3
1566 ~4676 8716 MTLC
1567 4677 72(60 LLA
157 0 4700 6721 MTTR
1571 470 1 5300 J M P • —1
1572 ‘4702 1130 T A D  K 0 0 3 0
1513 4703 8722 M T G O
1574 47 134 8141 L I N C
3575 LM OOE
1578 0705 00016 EX IT1, (0
1571 0706 10400 R E E D ,  L O A  t R E A D  TAPE R O U T I N E .
16100 0707 0000 (0
3603 40 73 &~ 4 7447 4 STC E X I T 2
1602 87711 (6002 POP
1603 PMO OE
1604 ‘47 12 1105 T A D  T F L A G
1605 4713 7450 SNA
1608 ‘4714 5312 JMP •—2
1807 4715 12016 CLA
16 10 47 16 3105 U CA T F L A G
1611 47 17 8201 COP 0
1612 4720 7340 C LA CLL C H A
1613 4721 1131 TAO A DR I
1614 ‘4122 35416 UCA I TA PEK1
1615 ‘47413 1514 TAO I RDSIZ
1616 4124 704 1  C I A
1617 4 72 5  3527 U CA I T A P E R 4 1
1620 ‘4726 8111 MTCR
1621 ~4 72 7 5326 JM P .— 1
1622 ‘4730 3132 TAD COMNDW
162 3 4731 67 16 MTLC
1624 ‘473? 7200 CLA
1 625 4733 67413 MTTR
1626 ‘4734 5333 JMP •.3
1627 ‘4735 1130 TAD 60030
16381 4736 8722 lITGO
1831 4731 6 144 3 LINC
1632 L MOOL
1 633 (07474 016(00 E*I12 , W OOS
1634 (‘MODE
16 35 ‘4141 6706 MA GTA P , 7112’S /INTERNUPTS TO HERE WHEN
1836 4 742  8 7 1 2  M T A P  / R E A O I N G  T A P E .
1637 4743 31104 U CA STATUS
16481 4744 11(04 TAD S T A T U S
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1641 4745 8 141 L I N C
3642 LMOOE
1643 (0146 15616 6CL I
1644 83147 7617 1677
1645 1075 (6 (08102 POP
1646 PM OO E
3647 4751 745(6 SNA
3 650 4752 5361 J MP O L K O K
1 651 4753 1200 LLA
1652 4754 13213 lAD COPY
1653 4755 145(6 SNA
1654 4756 5522 JMP I XITAT L /(JMP EXITS)
1655 4 157 62 101 COP S
3656 4760 720 (0 CLA
1657 ‘4763 1115 lAD W R I T A P
1660 4782 3517 UCA I VECTUR
1661 4763 8141 L INC
1 662 LMO4)E
1663 0764 8651 JMP W R ITPL
1664 0785 (60102 POP
1665 PM ODL
1666 ~ 766 45083 W E ST
1667 4767 62811 BLKOK , LOF 0
1670 4770 731373 CLA CLL
1671 4771 111 2 TAO LOBLOI~
1672 4172 11180 TAD UNO
1673 ‘4773 3122 UCA LOBLOI (
36 74 4774 10(44 NAL
1675 4775 1111 TAD IIIBLOK
1676 4776 3111 U CA N I 8 L O K
1677 4777 55413 .IMP I 3W 1

• 17 810 5008 74100 CNTU E , CLA
3 14( 1 58101 1115 TAD W R I T A P
1702 5002 3517 UCA I VECTOR
17 03 5003 8144 1 L I N C
1704 LMOOL
1705 1004 6680 JIIP WRIT
1706 34005 0002 (‘DP
170 7 R HOD E
17110 5006 1~410 SKP
1711 5007 2105 E X I T S ,  I SZ TPL A G
3712 5017’ 4500 W EST
1713 5011 6706 M G T A P 2 ,  MT RS / I N T E N H U P T S  TO M E R E
1114 540 12 6712 M T A (  / W H E N  W R I T I N G  THE
1135 534 33 64110 1 COP 0 /COPY T A P E .
1716 5014 7200 CL A
1717 54 115 1116 TAD R E E T A P
17240 5036 3517 U CA I V E C T O R
1721 50*7 230 5 IS! T F L A G
17241 57(20 4500 NEST
172 3 L MODE
1724 1021 10830 REWIND, LOA REWIND TAPE ROUTINE,
1125 1022 0000 (6
3126 1Q~23 5051 SIC EXIT9
1121 1024 0002 POP
1730 R HODE
1131 54025 6711 M TC R
3132 57(28 5225 4712’ ,—3
1733 5027 14152 TAO RwU S
1734 57330 6716 MTLC
1135 5033 87411 71112’
113 6 5032 5231 4712 ’
1737 5033 6722 M TGO
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1740 5l434 728316 CLA
3 7 4 3  5035 134114 TAO COPY
1742 54036 1450
1743 5031 52571 J M P  E X 9
1144 501474 12140 CLA
1745 5041 8711 M T C N
1146 5442  541 41 J MP ,—1
1741 5043 1253 tAD RWU 1
175 4 1 5~”4” 8716 MTLC
3 7 5 1  5045 672 1 MTTN
1752 57(46 5245 JMP ,—1
1753 5047 6122 71150
1 154 58150 8141 EX9 , LI NC
1755 L M OD E
1756 19351 140100 E X I T 9 , 0
1751 1052 80017 RWUO, 408111
1760 14153 1017 R W U 1 ,  1(41 7
1761 1054 10(681 EBCDIC, LOA /EBCDIC TO ASCII
1762 1055 0000 0 /CONVERSION ROUTINE .
17 63 3056 5116 STC EXI T3
1764 1057 0071 SET I 11
1765 1060 27144 1 281 47
1768 18361 007 (0 SET I 10
17 67 1062 41003 41(403
1770 1063 0644 DAT PLD, LDF 4
177 1  14164 10310 NXT CHR, LDA I 10
1772 11665 0643 LOP 3
1113 1066 1580 (6CL I
1174 1067 14(40 74081
1775 1077’ 04 10 A L E  I
(77 6 1073 7063 ,IMP DAIF LO
1777 34072  1580 OCL I
20001 18173 77071 77081
2001 1074 3137 ADD TBLADR
2002 1075 58*77 SIC ASCII
41003 17176 1000 L D A
2004 3077 (64 ( 00 A S C I I ,  16(600
20815 1300 1460 SAl I
24006 1101 I~ 375 375
2007 1102 71(44 4712’
2 0 30  1103 11114 SHI P BLANK
20’ll 1104 1071 STA I 11
20 12 1105 1460 SAl I
2013 110 6 81215 4115 / CR
2034 1307 7063 SHIP DAT PLD
2015 1110 10410 LDA I
2016 111 1 81212 411 2
2 0 3 7  3 112 107 3  STA I 11
2020 1113 71483 SHIP UAT PLO
202 1 1114 04 ( 11 B L A N K , C LR
28*412 1115 1071 STA I 11
2 40 23 1116 001401 EXITS, 0000 tEND OP EBCDIC TO ASC II
2024 1117 1355 TBLAON , rABLE /CONVERSION ROUTINE.
2025 1127’ 5141 TYPOUT, STC TEMP3 /PRINT ROUTINE.
2028 1121 114 (60 LDA tALL PRINTING COMES
25417 1122 14000 10 / T H R QU GH HERE .
2030 1123 5140 SIC EXIT ?
2031 1324 10002 POP
2032 (‘MODE
2033 51415 1110 6 TAD PPLAG
4103” 5126 7450 SNA
2035 5127 53415 SHIP .—2
2036 5137’ 7210 0 C LA
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2031 5131 31436 UCA PFLAG
2047 ’ 5 132 1535 lAD I T1713
2041 5133 3110 7 u C A  C H A R

5134 15147 T A D  I C H A P
2 0 4 3  5335 60 44 6 YLS
2714~ 5338 41110 7 15! C H A R

5331 8341 LINC
20’46 LMOOE
~~~4 1 114 10 ~0 € 4 1 1 7 , 10
2050 1441 (081 ( 60 TEMP3, k)
21051 1142 7021 FINX S71, JMP RE WIND ITO HERE WHEN
24052  1143 00102 “QP / P R O C E S S I N G  IS C O M P L E T E .
41053 (‘MODE
2054 5 144  ~2(00 L L A
2055 5145 13( 06  TAD PFLAG
205b 5146 1450 SN A
24(57 5147 5345 JMP .—2
2060 5150 b0812 lOP
206 1 5151 6141 L I N C
2062 LMOO E
21b3 1152 o643 LOP 3
2064 1153 0076 SET I 16
28165 315 ’4 07141 (0701
2068 1155 431017 SET I 17
20 67 3356 73(00 7300
2 2 4 7 0  1151 68116 JMP lb
207 1 RHODE
2 40 72  5184 1 6036 KbRD , K O P  / I N T E K R U P T S  TO H E R E  W H E N
27373 5161 6143 LINC /SOMETHING IS TYPED ON
2074 CHOOL /THE KEYBOARD .
2075 1162 1460 SAl I /WAS IT AN F FOR
21476 1163 0230 6 2(06 /FIND NEXT FILET
2071 3164 7230 4712’ (SXTTST /NO
21100 1165 1020 LDA I /YE5, R ESET SWITCH .
21811 1166 14236 ADOFF
2 102 1367 (0 64 0 L O P  10
2103 11 710 10440 STA
21 04 1311 22835 VECCLKI2000
21 05 1172 0035 ((TA
2 106 1173 1564’ 6CL I
2307 1174 4040 41040
2110 1375 0014 ATR
2111 117 6 07(02 (‘OP
411 141 ( ‘MODE
2113 5377 72100 CLA
2114 528181 1105 TAD TFLAG
2115 5201 7450 SNA
21 16 5202 541130 4(12’ .—2
2111 5203 64010? LOP
2320 5204 4503 API
2121 5205 5215 JMP CHEKFL
2122 52816 6141 LINC
2123 LMODE
232 4 12817 87(46 StARC H , 4712 ’ REED
2125 121(6 0002 POP
212 6 (‘MOOt
212 1 5213 1200 CLA
213 0 5212 1105 TAO TPLA G
2331 5213 7454’ SNA
2132 5214 5212 JMP ,.2
2333 5233 7200 CIIEKFL, CLA
2334 5216 11 (04 TAD STATUS
2135 5217 8341 LINC
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2136 L M O U E
2137 12241 1580 4C L I
214w’ 1223 7617 /677
2141  1222 141 4 43  s T A
2142 1223 1555 STAS
2 14 3 122’4 1480 SA E I
2144 1225 (01810 100
21’45 1226 /2417 SHIP SEARCH
4 1 1 4 6  1227 b4b3 JMP CONVRT
2147 1230 1460 NXTTST, SAE I /WAS IT A S FOR
21St’ 1231 02101 4107 /FIND NEXT GROUP
2151 1232 1323 JMP DELETE /NO
2 152 123 3 17120 L U A  I fY 15
215 3 123’4 432 36 4 00 F F
2354  1235 14640 LOP (0
2155 1236 1040 STA
2158 1237 412435 v€CCLKI205
2157 1240 0015 ((IA
21641 1241 15b0 bCL I
2161 1242 4040 ‘4 414 16
2162 1243 43 0 14 AIR
2163 1244 110130 LDA
21 64 1. 45 1337 U F L D
2165 1246 1120 AOA I
2166 1247 (00132 0002
2167 1250 1580 OCL I
211 0 1251 (6011 43(011 f

21 71 1252 16230 1651 I
2172 1253 00814 (0004
21 71 1254 1040 STA
2174 1255 3337 uFLD
2175 1256 ‘4344 STC PAK
2 17 6 125 7 0002 PO P
2 1 7 7  ( ‘MOD E
2200 5260 724341 LLA
2201 526 1 11835 TAD TFLAG
2202 5262 7450 SNA
2203 5263 5281 SHIP .—2
22814 5264 b(0 102 lOP
2205 5265 4503 API
2206 5266 5276 JMP CHIRP
2207 5267 6 14 1  LINC
22 10 L M OO E
2211 1270 87406 F I N D ,  SHIP REED
2212 1271 00302 (‘Op
2213 (‘MODE
2214 5212 /2140 LLA
41215 5273 11435 TAD TFLAG
2216 5274 1450 SNA
2217 5275 5273 J MP • —2
222 0 5276 728341 C M E K F , CL A
2221 5277 11 164 TAD STATUS
2222 53830 b1~41 LINC
222 3 L M J D E
2224 1301 158(6 OCL I
241415 1 302 /617  7 6 7 7
2226 1341 3 116430  STA
2227 1304 1555 STAS
2413 1305 14881 SAl I
412 3 1 1308 0100 1(60

1307 7 31 1 SHIP ..2
1310 b463 4342 ’ CONV RT

4113. 131 1 /334 4712’ SR P C H N
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2235 131 ? 1000 LOA
2236 1313 1561 (.4400P
2231 131 4 1440 SAL

1315 1565 L (ROUP
2241 1316 132(0 JMP .42
224? 1317 1270 JMP F I N D
2.43 1320 5565 SIC IGROUP
2244 1321 (0640 LL ) F 0
2245 1322 65 16 JMP ENTR
2246 1323 148(0 DELETE, SA L I /itA S IT A 0
2247 1324 (02434 41304 /FOR DELETI THIS
22540 1325 /332 SHIP EXITS /FILE IF A COPY
2251 1326 43011 CLR /wAS SPECIFIED.
22S2 3321 4164(6 LOP 0
2253 13341 1040 STA
2254 133 1 411410 C 0 P Y 3 4 1 0 0 0
2255 1332 0 10(02 E X I T S ,  P OP
2256 (‘MODE
2257 5333 45140 REST
22681 L M O U E .

— 2263 1334 1711414 G I I P C H N , L U A  / 10 H E R E  TO DECIPHER
2262 1335 8101441 (0 /THE GROUP NUMBER ,
2263 1336 5354 SIC LXIT4
2264 1337 136444 D~ L0 , LOP 4
2265 1340 04)47 SET 7
2266 1 314 3 16430 ~X S E V N
2267 1342 10417 L D A  I 7
22741 1343 1560 (0CL I
2271 33 444 7?bO /7616
2272 1345 16250 ((CL 8
2273 1346 55/2 STC TEMP
227’4 13447 1027 LDA I 7
2275 13514 1560 OCL I
2276 1351 74140 7400
2277 1352 35/2 ADD TEMP
2300 1353 5587 SIC GROUP
23811 3354 4313130 E X L T 4, 4100(0
2302 1355 (024471 TABLL , 4140 /SPACE 100
2303 1356 83341 1 3411 /A 3161
2304 1357 03412 3(02 lb 302
23165 1360 03103 3(03 /C 303
2306 1361 3144 .3814 /0 304
2301 1362 03815 .305 /1 305
231 41 1363 03146 3416 IF 3816
2311 13 64 0307 3(07 /5 307
23 12 1365 10310 3 1(0 /71 3181
2313 1366 0311 311 /1 311
2314 3367 0215 4115 / 12 ASCII CR ,
41315 1370 0256 4156 I,  113
2316 1371 0334 334 / 14
2317 1312 102581 4150 /C 115
2324’ 1373 10253 4153 1+ 116
2321 1314 41334 334 / 17
2 322 1375 0246 4146 /6 12 40
2323 137 6 0312 312 /4 321
413414 3377 0313 313 /K 3241
2325 14 140 0314 314 /L 323
2326 1401 0315 315 /71 324
2327 1402 0316 316 / N  325
2330 140 3 10311 317 /0 326
2331 1404 41320 320 /2’ 327
2332 1405 (03411 321 l’~ 330
2333 1406 0322 3241 /R 331
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2334 14147 04141 4141 / 3  132
2335 14 ~~4’ 41244 4144 /$ 133
2336 1411 0252 4152 /~ 134
2337 1412 41253 4151 /) 135
2340 1413 02/3 4113 I I  136
2341 1414 ~d3.S4 $34 / 37
4134? 14415 0255 4155 /— 140
23443 1416 30251 4157 /1 141
2344 1417 (43413 3413 /5 342
2345 1420 032~ 324 /T 343
2346 1423 03415 .325 /0 344
2341 1422 81. 26 326 /V 345
2350 1423 (0321 3417 /w 346
2351 1424 813343 .330 /4 347
2352 1425 1633 1 331 /Y 350
2353 142 6 103341 332 /2 351
2354 1427 43334 334 / 52
2355 1430 16254 4154 /, 153
2356 1433 0245 4145 /Z 154
2357 1432 831300 000 /3JN OL INL 155
2360 1433 13334 .334 / 56
2361 14434 0 4 1 / 7  41 77 I? 157
2362 1435 30260 4160 /40 360
2363 1436 0261 4161 /3 361
2364 1437 0262 4162 /2 362
2365 14443 0263 4163 /3 363
2366 1441 (0264 4164 /4 364
2361 1442 13285 4165 /5 365
2374’ 1443 (0266 4166 /6 366
2371 1444 0287 4167 /7 367
2372 1445 0270 4170 /0 370
2373 1~448 (0273 4171 /‘~ 37 1
2374 1447 (0272 4172 /1 172
2375 1450 0334 .334 / 73
2376 1451 83334 334 / 74
2377 1452 (0315 375 / 75
2400 1453 0275 4175 1’ 176
2401 14544 (0242 4142 /N 177
240? 1455 161400 TAB LE1. 0(00 /UNOERLINE TO ZEROS ,
2403 1456 14301 301 /4
2404 1457 03832 3832 /0
2 ’405 144681 83303 3433 /C
2406 1461 0304 316 4 / D
2407 1462 0305 305 /1
2410 1463 03836 306 /F
2411 1464 0307 307 /5
2412 1465 0310 310 /H
2413 1466 o311 311 /1
2414 1467 03411 321 /4
24 15 1470 13322 3412 /6
24416 1471 03413 323
2417 14 72 0324 324 /71
2420 1473 6325 325
2421 1474 03416 326 /0
242? 1U75 03411 327
2423 1476 83330 330 /1~4
41~4 2 4  1477 0331 331
2425 15071 43342 .342 /S
2426 1501 0343 343 /7
2427 1502 0344 344
24371 15 03 (6345 345
2431 1504 o3146 346 /w
2432 15145 43341 347 /4
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2433 1506 03514 .330
2434 1507 0351 351 IL
2435 1510 16100 100 /33
2436 1511 (60341 12 /314
2437 1512 01013 18181 /35
2440 1513 0100 1140 /36
2441 1514 81300 3130 /37
2442 1515 0100 100 /00, SPACE
2443 1516 0132 132 /3
2449 1317 0177 177 I”
2445 1520 0 173 173 /4 3  NOT POSSIBLE 43 18 CR ,
2446 1521 0133 133 /3
2441 3522 43154 354 /4
2450 15413 41 1410 120 IA
2451 1524 01/5 115 I
2452 1525 0115 115 I C
2453 1526 0135 135 /~2454 1527 0134 1314 Ia
2455 15340 0116 116 I.
2456 1531 0153 353 /,
2457 1532 0140 14(6 I—
24616 1533 0113 113 I .
2461 1534 0141 141 1/
2462 1535 0360 360 /0
2463 1536 03a1 383 /1
2464 1537 0362 362 /2
2465 1540 0363 363 /3
2466 1541 03a4 .364 /4
2467 1542 0365 365 /5
2470 1543 0366 366 /6
2471 1544 0367 367 /7
2472 1545 (6370 370 lb
2473 1546 (6371 371 /9
2474 1541 0172 172 Il
2475 1550 4136 136
2476 1551 0012 12 /74
2471 1552 0116 176 I.
2500 1553 0100 1140 I
2501 1554 0157 157 /7
2502 3555 0000 STAS, 000
2503 1556 0000 DI V S O R , 43
2504 1557~ 0100 K100, 100
2505 1560 14000 SWITCH , 43
2506 1561 8104183 SW2, 0
2507 1562 0001 ONE , 1
2514’ 1563 00812 TwO, 41
2511 1564 81004 K4 , 14
2512 1565 0000 I~ ROUP, 43
2513 1566 08100 HISRUP , o
2514 1567 814100 GROUP, 0
2515 1570 140(60 FILHI, 81
251 6 1571 0000 FILCN T, (6
2511 1572 00140 TEMP, 81
2520 1573 0000 71MP4, (4
2523 1574 0000 NCOS IZ , o
2522 1575 00430 AOR~ SS, 812523 157 6 0000 R COSK P , 43
2524 1571 00810 IXTEN , o

— 2525 160(0 00140 XXSA VN, 0
2526 160* 81000 MC HAN, 81
2527 1602 0000 CP$AN , 43
2530 $EGMN T 3

- - 
2531 00071 08100 ANSO , 0
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2532 *4140
2533 414041/’ 0215 4115 /CARRIAGE RETURN
2534 04121 0212 4112 /LINEFEID
253 5 (0022 (02440 414(6
2538 41/123 30240 41’40
2537 43/124 024443 4140
254~” 

0/425 433107 3437 /5
2541 0026 03412 3412 /K
2542 13027 0317 517 /0
2543 300341 03415 325
2544 04)3 1 0341(4 320 /P
2545 0/132 412441 4140 /
2546 41033 432441 41440 /
2547 0034 (0240 4140 /
41550 43035 02416 4140 /
2551 0036 813832 3412 /0
2552 0037 10314 334 /L
2553 410414 4313 313 /ll
2554 0041 0240 4140 /
2555 83042 0318 .316 /N
2558 0043 0317 337 /0
2557 0044 43256 4156 1~-

• 2560 0045 0215 4115 ICR
2562 10046 0212 41141 /LP
2562 43047 010(6 43 /ENDS TYPOUT
2563 *540
2564 0054’ (0000 HEAOR , 0
2565 *6016
2566 061341 0215 GRPNUM , 4135
2561 0801 14212 4112
415740 *83(6
2571 6630 0215 PARITY, 4115
2572 0631 1621 2 4112
2573 4063? 024 (6 4140
2574 0633 041440 4140
41575 6634 03410 320 /P
2576 0635 0301 3161 /A
2577 4636 83322 3412
26040 41637 43 311 311 /1
2603 0640 0341 ’4 324 /7
260? (6641 ~1331 .332
2603 *660
2604 14662 0215 ENO FIL. 4115 

-

2605 14861 0212 4112
2606 0662 02416 41140
2607 (0663 02441 4140
26171 0864 02441  41440
2611 (6665 0240 4140
261? o666 (4240 4140
2613 14667 0305 305 /1
2614 06741 41317 317 /0
2615 0671 0306 306 /F
2616 0672 00(60 0
2617 0673 000/1 10
41624 ’ 067 14 13000 0
262 1 (0675 000/4 10
2622 (6676 016013 16
2623 0617 410830 40
2624 0100 (00071 0
28415 10701 (0(60/’ 43
41626 41702 1621 5 41 15
2627 14703 (6212 4112
2630 0704 4212 4112
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263 1 0705 16212 41 12
2632 0 7 0 6  (0212 4112 •

2633 0707 0212 413 2
2634 0110 0212 4112
2635 411 11 0212 4112
2838 10712 41411? 411?
2631 0713 0212 4112
2640 ( 0 1 1 1 4  10212 4112
2643 0115 100(00 43 /LNDS TYPOUT
2642 14716 0215 FILNUM , 4115
2643 (4717 0212 4112
26 44 147243 4324/4 4140
2645 0121 02414 4140
2 846 837 22 024 14 4140
2644 1 o723 8341416 4140
26513 0724 1324 (6 4140
2651 40725 (0240 4140
26541 6726 024(0 4140
2653 0721 81240 4140
2654 (0730 03416 306 /F
2655 (4731 83311 311 /1
2656 0732 41314 314 /L
2657 0733 03165 305 /6
266/’ (0734 4024(0 4140
2861 0735 0316 316 /N
2662 41736 0325 325 /0
2663 30137 43315 315 /M
2664 43740 0302 3162 /8
2665 (6741 81305 3435 /6
2666 0142 03412 3412 1K
2667 •10081
2670 1164040 06014
2670 1001 1107

3/402 31414
2670 1003 0114
26711 140414 40414
2670 1005 11440
2670 1/’06 0 116
2670 1007 0114
267/I  M E S S I ,  ILXT ZFOIGITAL TO ANA LOG
2671 11610 1707 - -

2671 1013 4306
2671 1/412 41205
2671 11013 414415
2671 1014 412 16
2671 11615 40410
2671 1016 4141 17
2671 1/4 17 41722
2671 1020 0115
2671 FRETUII N (‘((OGWAM
2672 1 021 44043
2 672
2673 1 0412 4140
2673 1/123 4344 7
2673
2674 1(624 4043
26714 1/125 4040
26714 143416 4040
2674’ 1027 50414
2674 14034’ 31410
2674 1~~31 0540
2674 1032 1433
2674 14133 16145
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2674 343344 (0605
2674 17135 10504
2674 1038 40414
2674 j /1 3 7  174 0
2674 143441 0317
2674’ 1/14 1 16414
2874 1042 1116
2674 1/143 254)5
2674 341 44 514/I

• 2674 1045 3400
41674 CTYPE LINEFEED TO CONTINUE) \Z
2675 1046 1040
2675 10447 41 111
2675 18150 1414
2675 1051 416101
2615 1052 40103 

- 
-

2675 14(53 17 4143
2675 1054 3140
2675 1055 0205
2615 1U156 4163 5
2675 14057 010 14
2675 #14.554, TEXT 414 W I L L  A COPY BE M A D E ?
2676 1/1671 14577
2676 14161 4347
2676 1062 4011
2676 1063 1464/1
2676 17164 41 3 17
2676 1065 4024

• 2676 1066 3120
2676 1067 0540
2676 1070 14340
2676 1071 4074
2676 IF SO TYPE C 03
267 1 141 72 8436 1
2677 1073 4341
2677 17174 443431
2677 1075 1604
2677 1076 4016
2677 1077 10521
2677 1100 4022
2677 1101 0505
2677 1110 2 144(0
41677 11433 1617
2677 1104 56440
2677 1 1 165 7460
2677 A ND NEW KEEL NO , 406
4110 /I 11(06 8643
2700 11 07 ‘4740
2700 1110 41205
210/1 11 11 2425
27 104) 1 1 12 41216
2700 1113 ‘443(66
27 0 0 1114 412435
2100 1115 41125
270/’ 1116 0516
2700 RETURN FREQUENCY
2701 11 1 7 0331
41701 1120 4347
27101 1121 4050
2703 1122 836412
2701 1123 (6115
27 01 1124 135413

4 1 27811 1125 48120
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2701 1126 05412
2701 1127 440413
2701 1130 05143 •

27 01 1131 1716
27(0 1 (FHAM E S PER SECOND)
2702 1132 414~~1
2702 1133 4347
270? 1134 406 1
27112 1335 5640
2702 1136 64643
27 02 1337 6013
270? 11440 1032
270? 11 41 4040
270? 13 42 6256
27’? 1143 4061
2702 1144 6060
2702 1145 1310
2702 1. 4006141 2, 100KHZ
2703 1146 3244 3
2703 1147 ‘4790
2703 1150 6356
2703 1151 4061
2703 1152 6013
2703 1153 11632
2 703 1154 4040
27 03 1155 40614

• 2703 1156 56440
21813 1157 8113
2703 3, 10KHZ 4. 1KHZ
2704 1160 1032
2704 1161 14347
2704 1162 4065
4174(4 3143 54444(

• 27014 1164 6180
2704 1165 60114
2704 1166 32410
2704 1167 4000
2704 1170 6656
27 O~4 1171 4005
2704 1172 30214
2704 1173 0522
2704 1174’ 1601
27144 5. 100HZ 6, EXTERNAL
41705 1175 1440
2705 1176 ‘4347

4 2705 1171 148174
2705 401
2108 1200 6061
2706 12 01 4347
2706 1202 4004
270 6 1203 11416
2706 1204’ 1104
27 06 1205 osoa
2706 1206 4002
2 706 1207 3340
2706 1210 6355
27406 12*1 6460
2706 1212 /166
2706 DIVIDED BY 1—4096
2701 1213 40140
2707 1214 44347
2701 1215 14050
2707 1216 1116
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2707 1217 0314
274(1 1220 41504
2707 1.21 41540
2707 12241 1405
2707 1223 o104
2701 1224 1116
27147 1225 0740
2 701 122 6 32415
2107 1227 2217
2 7 0 7  1230 0523
2707 (INCLUDE LEADING ZEROES )
2 110 1231 5143
2710 1232 4740
27 10 1233 7460
2710 404
2 111 1234 8443
2711 1235 ‘17411
2711 1236 (0521
271 1 1237 2501
271 1 1240 1423

• 2711 1241 ‘4024
2711 1244 2 14005

-
• 2711 1 , 43 440412

2711 1 .44 45414
2711 1245 25412
2711 1246 16440
271 1 1247 0622
2711 12511 145411 y
2111 1251 41505
2711 1252 1603
271 1 1253 3156
271 1 1254 5400
27 11 EQUALS THE RETURN FREQUENCY .\J
2112 L ISTAP I
271 3

—
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A APDL 0254
ADOFF 414138
ADRESS 5575
A DR1 0131
ANS4 61400
APOL 0401
API 4503
API ON bl6~ b
ASCII 58177
A T O E B C  4239
A V E C T  0400
B I N A RY £4501

• BL AN6 5114
BLKO I( 4767
C#IAN 564(2
CHAR 0341 7

— CH~ KF 5276
• C H E K F L  5215

CL K 0420
CLOCK 44502
CMTUE 50083
C O M N U  0134
COMNOF 0133
COMN DW 0332
CONVRT 4463
COP Y 4(120
COOYI 0121
D A CON 4552
O A TFLO 5063
D E C O I N  2036
DECODE 40241
D E L E T E  5323
OFL O 5337
DI SP LA 2020
D I V S O R  5556
ESCOIC 5054
ENDFIL 66681
ENTR 4516
(X I I  4643
E X I T I  4705
EX IT2 4740
EX IT3 5116
EXIT O 5354
E X I T S  5332
EXIT6 2035
EXIT? 53441
E X I T 8  5007
EXIT9 505*
EX9 58150
FILCNT 5571
FILHI 5570
FILNU M 61*8
F IND 54170
F I N I S H  SI’41
F L A G  14115
F R A M E  4311
G R OUP 5567
GRP C P4N 5334
G R P N U M  6600
MEA DR 6050
HIBLOK 0111
I4IGRUP 5566
I G R O U P  5565
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I~ . T R P T  4144 ) 3
IXS (Vh 58083
IXTEN 5577
60710 51816
40010 41130
40031 (34041
44~14(0 71443
403710 24 448
610(6 5557
44 5564
6511614 40445
LOAD 4874
LO B LO(( 0 1141
HA GT AP 4741
MC HAN 5601
MCLA 67/12
ME S 3 1 7000
MESS4 7046
MGT AP2 51411
MTAF 6712
#1 1CM 8714
MTCR 6/11
MTGO 67241
M TLC 6/18
MTRC 6724
MT RS 8708
M~~5~~ 6701
PI T T / I  6721
NDEX 42441
NEWF IL 4105
NOPRTY 4441
NUMBER 04444
NXTCH/’ 5(664
NXTOGT 2045
NX T T S T 54130
ONE 55641
P A K  4344
PARAMS 4176
PA RITY 6630
POL (04165
P # L A G  0108
POINIC 40124
POINTN 0125
POINTR 41223
P R i N T  447 5
P U S H J  6760
00 7063
UU 7000
RCDSIZ 557 4
RCDSKP 5516
R O S I Z  ‘- ‘ 1 1 4 4
( 4 E ( ( 3  4 / 7 1 8
REETAP 0116
R E F I L  4340
RENTER 44160
REST 4500
Rf.STI 6771
R E T U R N  2067
R E W j N D  5021
R F LD 6773
RSTK 81744
O TAP 443*14

-
~~ OVEC 6775
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k w U 3 ~ 50541
R w U Z  54653
S E A R C M  51440 1
SMLV 6 7 7 4 1
S 4 V X C E  1641’J~

• 5374 41118
STAB 555~STATUS 16104
$VEC 6777
S w I T C H  5560
544 1 0123 I -

54441  5561
T A B L E  5355
TABLEI 5455
T A P E  4441 7 5
T APEII 1 0128
T A P E K 2  (61411
TB LAD R 51 11
TEMP 55741
TEMP 1 41457
?EMP41 24541
TEMP3 51*1
75(4414 5573
T CM3 0135
T E N 44 113
TF L AG 0105
T T Y  4141440
TWO 5563
T Y P O U T  5141 0
uDA DU R 1214
UD A D RS 131(4
UDAR NO 124141
U O BOX 13~ Ø
UOCNT 1211
uOCON1 1311
U000 14130

-
• 
- 

UUGE T 132b
IJDPIIG N 130(6
u044 $U 8 1344 41
UDLOO P 3 41141
4JO LOW 13 (61
UDLSUB 1343
UDOUT 14146
uOP #NT 1414(4
u DP TW 1401
uOSPCE 12 74
U DTE M L 1345
uOTI4 O 14178
UN O 011 (4
VECCL4 04145
V ECT (44104
V E C T O R  161 17
w A I T  *430
W R I T  4864
WRITAP 0115
WRI TFL 4651
XI TATE 01241
X X X X  6704
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