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TENNECOMP TP-1351 MAGNETIC TAPE STORAGE UNIT

The TP-1351 "TENNETAPE" is intended for use with the PDP Family-of-Eight
computers. The TENNETAPE is a high-speed I/0 device capable of replacing
most paper tape I/0, and operates at approximately 200 twelve-bit words per
second in both read and record operations. The TENNETAPE was inspired by a
less sophisticated unit constructed by J. J. H. Park of the National Research
Council of Canada. o

The TENNETAPE utilizes continuous-loop tape cartridges popular in the broad-
casting industry for their reliability and ease of handling. Standard program
cartridges have a capacity of 4096 computer words on each of their four tracks.
Changing one cartridge for another is a five second operation and may be done
with the tape in any position.

All functions of the TENNETAPE are software controlled except for track selec-
tion, which is by means of a four-position rotary switch. The processor is
used to assemble words for writing and to disassemble words when reading. Only
a single bit at a time is transferred between the processor and the tape unit.
Since signals are transferred on a bit by bit basis, the FORMAT of the infor-
mation is completely determined by programming. Record operations of the
TENNETAPE are file-protected to prevent accidental destruction of valuable
symbolic text, data, or programs.

In conjunction with the TP-1346 Automatic Loader, the TENNETAPE offers unique
""one button'" loading and starting of programs. The program proper is stored

on the TENNETAPE; the tape reading routine is mechanlcally read into the com-
puter by the Automatic Loader.



INTRODUCTION

Interface Unit

Serial information read or written by the tape unit is transferred to and

from the computer by means of IOT pulses. The interface contains a 1 bit

buffer (BIT FLAG) which is set when a 'one'" is read from tape. There are

also provisions for writing a 'one" on tape and sensing the Beginning-of-

Tape reflective marker which is positioned at the splice in the continuous
loop. The tape may be considered to have no "end" or 'beginning,' but one
may not write over the splice without a chance of losing information.

The control contains two timing circuits which operate mechanical relays. One
relay turns on the motor and engages the capstan and pinch roller (MOTOR/

PINCH ROLLER RELAY) and the other relay switches the heads from a read
configuration to a write configuration (WRITE MODE RELAY). The relay timing
circuits hold the relays in for a specified time each time they are pulsed.

The delay for the WRITE MODE relay is somewhat longer than the delay for the
MOTOR/PINCH ROLLER RELAY so that the tape motion can stop before the READ/
WRITE relay opens. Otherwise, some information on the tape might not be erased
when starting and stopping the tape.

The device code (second and third octal digit of the instruction) is normally
37 but may be varied by clipping diodes on the device selector card in the
interface. The code is denoted by XX in the following list of instructionms.

Instructions

~ SKIP ON BIT AND PULSE MOTOR (TPSP)

Octal Code: 6XX1
(See computer manual for IOT execution time)
Operation: The BIT FLAG is sensed and if it is set (indicating a bit read
from tape), the contents of the PC is incremented by one thereby skipping
the next sequential instruction. The MOTOR/PINCH ROLLER RELAY of the transport
is pulsed for 12 milliseconds. If a continuous loop of TPSP instructions is
given, the MOTOR/PINCH ROLLER RELAY will remain engaged as long as the TPSP
instruction occurs at least once every 12 milliseconds.

SKIP ON MARK AND CLEAR FLAG (TPMC)
. Octal Code: 6XX2
(See computer manual for IOT execution time)
Operation: The Beginning-of-Tape photocell output is sensed and if it indi-
cates the presence of a reflective marker, the contents of the PC is incremented
by one, thereby skipping the next sequential instruction. The BIT FLAG is
cleared. The output of the photocell is A.C. coupled and the mark must be in
motion to be sensed. TPMC is normally combined with TPSP to search for the
mark in the READ MODE or with TPWP to search for the mark in the WRITE MODE.
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WRITE MODE AND PULSE MOTOR (TPWP)
Octal Code: = 6XX4
(See computer manual for IOT execution time)
Operation: The READ/WRITE relay is pulsed for 55 millisec. (The relay
requires about 1 millisec to pull in.) The READ/WRITE relay connects the
tape head in the WRITE mode and begins to saturate the tape in the ''zero"
direction. When the READ/WRITE relay has pulled in, TPWP will also pulse the
MOTOR AND PINCH/ROLLER RELAY for 12 millisec. Thus a continuous loop of
TPWP will erase the tape.

WRITE MODE AND RECORD BIT (TPWB)
Octal Code: ©6XX5
(See computer manual for IOT execution time)
Operation: The WRITE MODE RELAY is pulsed for 55 milliseconds and the MOTOR/
PINCH ROLLER RELAY is pulsed for 12 milliseconds. A pulse is written on tape.
If TPWB instructions are given, at least every 12 milliseconds, continuous tape
motion will result.

WRITE MODE AND SKIP ON MARK (TPWM)
Octal Code: 6XX6 T
(See computer manual for IOT execution time)
Operation: A combination of TPWP and TPMC. Pulses the WRITE MODE RELAY
for 55 milliseconds and the MOTOR/PINCH ROLLER RELAY for 12 milliseconds.
The Beginning-of-Tape photocell output is sensed and if it indicates the pre-
sence of a reflective marker, the contents of the PC is incremented by one,
thereby skipping the next sequential instruction. The BIT FLAG is also cleared.
A continuous loop of TPWM is used to search for the Beginning-of-Tape mark
erasing tape while waiting for the mark.

Operating Controls.

Refer to the following sketch.
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Figure 1. FRONT PANEL’CONTROLS



OPERATION

Read and record operations of the TENNETAPE require short programs to be
resident in the computer memory. Normally both programs are stored in the
last page (200 words) of memory along with the RIM loader and are read
into memory by the RIM loader.

Recording on the TENNETAPE is accomplished as follows:

(D
(2)

(3)
(4)
(5)

(6)

‘ (7)

(8)

(9)

(10)

Read in the tape record routine from paper tape on the
ASR-~33 Teletype using the RIM loader;

Insert a file protect pin into the hole in the cover of
the tape cartridge to be used; -

Push the tape cartridge firmly into the front panel slot;
Set the track selection switch to the desired channel;

Set the computer's front panel switches to 7700g and press
the load address switch, then the start switch;

The computer will immediately halt. Set the initial octal
address of the block of memory to be recorded on the computer
front panel switches and press the continue switch;

The computer will halt again. Set the final octal address
of the block of memory to be recorded on the computer front
panel switches and press the continue switch;

Check the file protect light on the TENNETAPE front panel.

If it is on, the record operation will not take place.

If you have forgotten the file protect pin, stop the computer,
remove the cartridge, and insert the file protect pin; and
start the procedure over again at step (3);

At the end of the record operation, the computer and the
tape motion will halt, The cartridge may be removed by
lifting up on its protruding end and pulling gently out of
the front panel slot;

Remove the file protect pin from the hole in the cover of the
tape cartridge to prevent accidental destruction of the in-
formation just recorded.

Reading from the TENNETAPE is accomplished as follows:

(1

(2)
(3

Read in the tape read routine from paper tape on the ASR-33
Teletype using the RIM loader;

Push the tapé cartridge firmly into the front panel slot;

Set the track selection switch to the desired channel;

2
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(4)

(%)

Set the computer's front panel switches to 7600g and press the.
load address switch, then the start switch;

Upon completion of the read operation, the computer and the

tape motion will halt. The checksum will be displayed on the
accumulator lights on the computer front panel. (Zero indi-
cates a correct read operation, and non-zero indicates an error.)

For routine operation, it is convenient to prepare a systems cartridge which
holds the record routine, a short binary loader, and a read-compare routine,
rather than to obtain these routines from paper tape. Preparing a systems
cartridge is facilitated by use of the system builder routine as follows:

)

(2)

(3)
(4)

(5)

(6

(7)
(8)

(9)

(10)

(11)

Read in the system builder routine from paper tape on the
ASR-33 Teletype using the RIM loader;

Insert a file protect pin into the hole in the cover of the-
tape cartridge to be used; '

Push the cartridge firmly into the front panel slot;

Set the computer's front panel switches to 200g and press the
load address switch, then the start switch;

The computer will type out "Track 1 Record" and halt. Set the
track selection switch to channel 1 and press the continue
switch on the computer front panel. The record program will
be recorded on tape;

Step (5) will repeat for "Track 2 Short Binary Loader,' "Track 3
Read-Compare,'" and "Track 4 Rim Loader.'" Set the track selec-
tion switch to the indicated channel at each halt and press the
continue switch;

Remove the cartridge from the front panel slot and remove the
file protect pin from the hole in the cover of the cartridge;

The teletype printout may be cut to size and used as a label for
the contents of the system cartridge;

The systems programs may now be read from the tape in the manner
described above for reading. The "Record," "Short Binary Loader,"
and "Read-Compare" programs all start at 7700g; only one of

these is resident in the last page of memory at a time along with
the "Read" program.

The "Short Binary Loader' may be used to read binary tapes on the
ASR-33 Teletype without the memory extension option;

The. ""Read-Compare" may be used to check information recorded

on tape with information resident in memory. Errors are indi-

cated by the teletype bell, and an "0'" or an "E" is typed at
the end of the comparison indicating "0.K." or "Error."



PRINCIPLES OF OPERATION

Refer to the print of the Tape Unit Interface.
Write Mode

In the write mode of operation, information is recorded bit serial in the
selected track by means of the WRITE ONE SHOT. The pulse width is 134
microsec. Typically, a timing pulse is recorded, followed by 12 bit
pulses. Curve (1) of Figure 2 shows a timing pulse followed by bit pulses
for a word containing 7253g. The record mode of operation is. selected by
I0T-4, which causes closure of the WRITE MODE RELAY. The relay remains
energized for 55 milliseconds each time the pulse is given. The time duration
is determined by an 8 microfarad capacitor connected across the input of a
W107 module. The IOT-4 pulse discharges the capacitor to zero volts, and
the capacitor gradually charges up through the input circuit of the W107.
The W107 is a special DEC module which consists of two inverters in tandem.
The output is non-inverting. The first inverter requires only about .2 ma

input for proper operation, rather than about 1 ma, as with the standard
R107 inverter.

Read Mode

In the read mode of operation, the signal from the tape head appears as
shown in Curve (2) of Figure 2. Twou 709 operational amplifiers are used
to amplify the head voltage. The amplified output signal goes to a Schmidt
trigger circuit. The dashed line on Curve (2) of Figure 2 illustrates the
Schmidt trigger threshold. When the signal goes more negative than the
threshold the Schmidt trigger goes from -3 volts to ground, as shown on
Curve (3) of Figure 2. The leading edge of the signal from the Schmidt
trigger is used to set the BIT FLAG flip flop, as shown in Curve (4) of
Figure 2. 1I0T-1 tests the state of this flip flop and causes a SKIP if

the BIT FLAG is set. I0T-2 resets the flip flop.

In normal read operation, a series of I0T-1's is given to find the first
timing pulse, Then an IQT-2 clears the BIT FLAG. Then, the processor is
programmed to generate an I0T-1 in about 402 microsec, followed by 11 more
IOT's every 268 microsec. These IOT-1's test the state of the BIT FLAG,
which is then reset by IOT-2's. The extra delay following the timing pulse
strobes the BIT FLAG half way between bit 0 and bit 1. The next IOT-1

- strobes the BIT FLAG half way between bit 1 and bit 2, etc. This method of
strobing gives a tolerance of approximately 125 microsec to timing errors.
The cumulative timing error of the last IOT-1 which test bit 11 should be
much less than 125 microsec.

On the PDP-8/S, the time delay for writing and reading is produced by the
program loop which generates the write pulses and the strobe pulses. On
faster computers, extra delay must be programmed in by means of delay sub-
routines. The processor cycle time and the memory cycle of the PDP-8/S

are separately adjustable and will vary somewhat. To insure compatibility
between one computer and another, the cycles times will have to be adjusted
to within the timing tolerance of the transport, or else the program can be -
"'padded" by extra dummy instructions. '
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In the read mode, IOT-1 also pulses the MOTOR/PINCH ROLLER RELAY and causes
it to close for 12 milliseconds. In addition to resetting the BIT FLAG,
IOT-2 also tests the output of the Beginning-of-Tape mark photocell, causing
a skip whenever the mark passes by the photocell.

File Protect

The presence of the FILE PROTECT PIN actuates two microswitches in the
transport unit. One of these is connected in series with the write mode

relay so that if the FILE PROTECT PIN is absent the heads are not connected

in WRITE MODE. The other switch turns on the FILE PROTECT LIGHT if an attempt
is made to select WRITE MODE without the FILE PROTECT PIN.

Tape Cartridges

Standard tape cartridges are loaded with Scotch Type 282 "sandwich' tape. Sand-
. wich tape prolongs both the life of the tape head and the life of information
stored on the tape., The tape is spliced with 3/8" of splicing tape on the
back side, and a 3/8" strip of reflective tape is placed on the front side,
trailing the splice by 1/4". The tape has from 1" to 2" of slack in the
continuous loop; less slack causes jerky oepration while more slack may cause
jamming of tape after it passes the pinch roller.

The TENNETAPE is provided with three standard program cartridges of 25 sec
length and one 100 sec tape. Additional cartridges, with tapes of 25, 100,
or 400 sec duration may be ordered from Tennecomp. Tennecomp cartridges are
covered by the TENNETAPE warranty.

Users desiring to load their own cartridges should obtain satisfactory
- results with the following materials:

(1) FIDELIPAC Cartridges
(2)' Scotch Type 156 Digital Tape
€3) Robbins Type TST-235 Splicing Tape
(4) Scotch Type 51-7/325 Alunmized Sensing Tape
These materials can be obtained from Allied Electronics, 100 N. Western

Avenue, Chicago, Illinois 60680. Substitutions of other type materials
are not recommended,
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PROGRAMMING -

Recording

Refer to the listing of the TENNETAPE record routine. From the initial and
final addresses, the processor calculates the negative of the number of words
to be recorded. Then the write mode is selected and the tape started in
motion, erasing previous information. A search for the reflective marker
is started; when it is found, a three second delay of erase only is entered
to insure that the tape is up to speed, and that the vicinity of the splice
is past the head before actual recording begins. The first recorded word
is the initial address, the second is the negative of the number of words
recorded, and the rest but one are the desired information. The last word
recorded is the checksum for the operation, namely the least significant 12
bits of the sum of all the recorded words.

Reading

Refer to the listing of the TENNETAPE read routine. A search loop for the
reflective marker is entered, and upon exit a one second delay is entered

to allow the splice to move past the head. The routine then searches for

the timing mark of the first word which it takes as the initial address. The
second word it takes for the negative of the number of words to read, and it
then reads that number of words and deposits them in sequential memory
locations starting at the initial address. The read routine keeps a checksum
of all but the first two words. Upon reading all information words, the
routine reads the next word as the recorded checksum and compares that check-
sum with the one it has calculated. The difference between the two checksums
is placed in the accumulator and the routine halts.

The read program can easily be modified to do either of the following:

(1) Transfer control to some preassigned memory location when
the calculated and recorded checksums agree,

(2) Compare (but not deposit) the information on tape with that
in memory and ring the Teletype bell if the two do not agree.
This read-compare operation is the best way to verify that
record operations were successful.

Editing

Refer to the listing of EDIT-8 modifications for TENNETAPE I/0. The high
speed reader options have been replaced by TENNETAPE I/0 routines; other-
wise editing is unchanged and operates according to the EDIT-8 manual. Text
written on tape is blocked out in 574, word buffers for compatibility with
PAL-III input; the operate/test switch must be in test position to get the
tape up to speed rapidly.

The two least significant positions on the computer's front panel switches
are used to denote tape input/output or Teletype input/output--one means
TENNETAPE 1/0, and zero means Teletype 1/0.
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One additional requirement is necessary for the TENNETAPE system. A dollar
sign (§) must be the last character in any string of text for output; the
last buffer most likely will not be exactly filled and the dollar sign is
the symbol required to start output of the buffer.

It should be noted that the space available for text in the editor has been
reduced somewhat, but there remains ample storage space to handle one page
of liberally annoted text.

Assembling

Refer to the listing of PAL-III modifications for TENNETAPE input. The high
speed reader option has been replaced by TENNETAPE input routines; otherwise
assembling is unchanged and operates according to the PAL -III manual. The

operate/test switch must be in the test position to get the tape up to speed
rapidly. The least significant bit on the computer front panel switches is

used to denote TENNETAPE input or Teletype input; one means TENNETAPE input,
and zero means Teletype input.

File Operations

Refer to the listings of the TENNETAPE file routines. The routines are

quite general and require two pages of memory; more specific routines could
be condensed into less space if necessary. All file operations should be
done with the operate/test switch in test position unless the delays change
to give more time for the tape to come up to speed. The format of files used
by these routines is:

[ RECORD GAP [ CODE [ COUNT'[ ... "DATA ... [ CHECKSWM ]

WBOT (Beginning Of Tape in Write mode) is necessary for initialization of any
given track on a tape. The routine writes 1's at the end of tape and erases
a short section of the tape to space the splice past the tape head. Upon
return from WBOT, the tape is ready for writing files.

RBOT (Beginning Of Tape in Read mode) is used to find the beginning of tape.
Upon return from RBOT, the tape is ready for reading files, and for writing
files if the track has been previously initialized with WBOT.

WRITE is used to record the portion of memory from IA to FA. The file is
identified with the CODE word specified by the contents of the AC when WRITE
is called. The error return indicates that the end of tape was encountered
" during recording and the operation aborted, the tape being spaced to the
beginning of tape point.

READ is used to read a file from the tape into the portion of memory from
IA to FA; the code word is returned in the AC. The error return signifies
one of the following errors has been made; the error flag word may be found
in ERROR of the READ routine (READ + 1028)

(a) The tape was not in an inter-record gap when READ was
called (flag word = READ + 63g). The tape was spaced to the
next inter-record gap and the AC contains the code of the
last record read;
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- (b) The size of the file on tape differs from the size called
for (flag word = READ + 102g). The tape was spaced to the
inter-record gap and the code is in the AC;

(c) The checksum on tape differs from the checksum calculated
during reading (flag word = READ + 518)° The code is in
the AC;

(d) The end-of-tape was encountered and the read operation was
aborted (flag word = READ + 6lg). The tape was spaced to
the beginning-of-tape point and the AC contains either the
code word or 7777, depending on whether or not part of a
record was there.

SPACE is used to skip over the number of files indicated by the contents
of the AC when SPACE is called.

SEARCH is used to read a file with the code word specified by the
contents of the AC when SEARCH is called. The error return indicates
either that a file with the specified code was read incorrectly due to
one of the error conditions discussed above with reference to READ

(AC = 0) or that the end of tape was encountered without finding a file
with the specified code (AC = -1), If the tape was not at the beginning
of tape point when SEARCH was called, the proper file may have been on

a prior portion of the tape and SEARCH should be called again to find
it. ‘

General Note

w . . \
Due to the programmed delays for bit-to-bit timing in reading and writing,
all tape operatiomns should be protected from interrupts or data breaks

during the inner read and write subroutines.
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TP-1371 biNSTALLATlON INSTRUCTIONS FOR PDP-8/e

Installation of the TENNECOMP TP-1371 requires the following steps:

(0)

(1)

(5)

Unpack the box and inspect all components. Make sure that none of the wire~wrap
pins on the base of the control logic panel are bent or shorted and that no mechanical
damage has been done in shipment. Insert the cards firmly in their sockets.

Mount the transport in a standard 19~inch relay rack. The transport is normally
shipped with "ears" for rack mounting. |t may be specified for "toble top mounting",
in which case, it is shipped with "feet" instead of "ears". The feet are necessary

for table top mounting to insure adequate air flow. The transport requires 7 inches

of rack height.

Make sure that there is adequate ventilation for the transport. It is necessary to have
free air flow through the louvers on the bottom of the cabinet to avoid excessive
internal temperatures, Do not mount the transport immediately above a large obstruc-
tion which blocks the air flow louvers. If the transport is "table top" mounted, make
sure that the rubber feet are in place to allow an air flow gap between the transport
and the table top.

Turn off the 8/e and open it.

- Attach the transport power wires to the lugs (3) on the interface card (TP023) in the

following order, starting ot the green blocks (see sketch):

+5V RED
-15V BLUE
Ground BLACK

Check for loose plug-in cards, bent or broken wires, etc., then plug the interface
card (attachedto the green blocks and the other cards) into the rearmost siot of the
omnibus. Move previously installed cards forward the appropriate number of slots.
Some care is required to pass the control card (the center one) over the omnibus power
wiring. Ensure that the cards do not grind together. The resulting orientation is
shown in the sketch. The green blocks are upper-most; all components face forward
in the computer; the power and interface cables sit near the tray on the computer
power supply.

Attach a 110 V line cord to the transport and plug it into the back of the PDP-8/e

(or a wall receptacle). The transport AC power should be de-energized by the computer
console power switch in order to prolong the motor life (the motor is rated at several
years of confinuous'duty).

Plug the red, blue, and black wires onto the similarly colored sockets on the transport
rear.

Plﬁg the printed circuit paddle marked "1" into the 18-pin socket on the transport
(make sure the pins mate - it can be inverted). Attach its other end to the "Molex"
9-pin socket marked "1", Repeat if a second transport is used (TP-1372).



(10)

()

6.2

Now energize the AC power to the computer, the transport, and the control elec~
tronics. Give the system the "smoke test". Look for telltale wisps of smoke or
unusual sounds or smells. 1f all seems well, attempt to load a memory cell from
the PDP-8/e console switches to see if the computer is working normally. If not,
check that the cards clear each other and the surrounding wiring. Check computer
voltages.

Insert a cartridge in the transport; then pull it out and look to see if the capstan is
rotating (only if toggle switch on transport is in "manual motor control" position).
The capstan should be slowing down fo a halt. If it did not move, check the dbove
switch, the 110 V, and the +5, =15 V ground lines. '

Toggle in the following short program:

200 1210 TAD 210 /LOAD COMMAND REGISTER
201 6375 IOT 375 /

202 6373 IOT 373 /SKIP & READ STATUS

203 5202 JMP -1 / '

204 0211 AND 211 /

205 7450 SNA /BEGINNING OF TAPE?

206 5202 IMP -4 /

207 7402 HLT /STOP

210 0002 0002 /WRITE COMMAND ' BITS

211 0010 0010 /MASK FOR "BOT"

Insert a cartridge, load address, and start at location 200. The tape reel should
turn and the computer should stop when the splice comes around (about 25 seconds
for a 4K cartridge). The "file protect" light on the transport should come on if

the "write allow" pin is not inserted.

If the simple program works correctly, try to record and read a full 31-page program
(from location 0 to 7577). You can use whatever junk happens to be in memory. If
you wani to make sure that the program loaded all right, check a few cells and
modify them after you record. Then see if they come back after the read. ‘

Now you are ready o go. Refer to the programming write-up.



POWER

RED#5V
BLUE =15V |

BLACK 6ND

6.2

TAPE TRANSPORT #1

TT0 . AC OUTLET &
QN REAR QF COMPUTER

R4

T0 TRANSAORT 2

TCREEN BLOCKS

INTERFACE _CARD
COMPONENT SIDE

OMNIBYS

COMPUTER FRONT ‘READ/WRITE

ELECTRONICS

\_ -CONTROL ELECTROMES

revisons  |TENNECOMP SYSTEMS, INC.

TP/1371 PDP-BE INSTALLATION
SUPPLEMENTARY INSTRUCTIONS

T T -
: % . | sHEET OF .

[T hier Wi 20,3 |Tr-i371/56-8-00




4

/ TENNECOMP SYSTEMS, INC. MINIDEK FOCAL

/ 4X VERSION

/ TP=-1371 DEFINITIONS

SKIP ON STATUS AND READ.,STATUS

SRSR=6373 /

CLCR=6375 / CLEAR AND LOAD COMMAND REGISTER
RWCF=6376 /7 READ WORD AND CLEAR READ FLAG
TWCF=6374 / TRANSFER VORD AND CLEAR WRITE FLAG
CLB1=6365 / CLEAR BOT FLAG FOR WNIT 1
CGAP=6364 / CLEAR GAP FLAG

/ FOCAL., 1969 DEFINITIONS T : T e
SPNOR=456%9 GET NEXT NON-SPACE CHARACTER
GETC=4545 GET NEXT CHARACTER

SORTC=4550 SORT A CHARACTER ACGAINST A LIST
TESTN=4561 TEST A CHARACTER FOR NUMBER

SORTJ=4547
PUSHA=4542
POPA=1413
POPJ=5541
ERROR7=4566
CHAR=0066
GLIST=1377
SORTCN=0054
BUFR=08060
CFRS=0133
STARTU=BUFR
LASTV=0031

NN N NN NNNNNNNNNNN

SORT AND JUMP ROUTINE

PUSH AC ON PUSH-DOWN LIST

POP AC OFF PUSH-DOWN LIST

EXIT FROM RECURSIVE ROUTINE
ERROR CALL

CHARACTER STORAGE

SORT LIST FOR TERMINATORS
BINARY VALUE OF CHARACTER
STORAGE FOR LAST TEXT LOCATION
BEGINNING OF TEXT POINTER
BEGINNING OF VARIABLE STORAGE
STORAGE FOR LAST VARIABLE LOCATION

/ OPERATE INSTRUCTION CONSTANT-GENERATION DEFINITIONS

GET=CLA CLL

/ BASIC CONSTANT INSTRUCTION

CNSTI1=IAC / GET CNST!1.= (0001 IN AC
CNST2=IAC RAL -/ GET CNST2 = 40082 IN AC
CNST3=CML IAC RAL / GET CNST3 = @03 IN AC
CNSTM1=CMA /" GET CNSTM1 = 7777 IN AC

/ THIS PATCH IS TO BE USED ONLY WITH 4K FOCAL> 1969 AND A
/

DIFFERENT VERSION USED VWITH 8K FOCAL, 1969

1.
2.

NN N

LOADING INSTRUCTIONS: B

LOAD RIM LOADER INTO COMPUTER
LOAD BINARY LOADER INTO COMPUTER



1012
1173
6321
6322

7000

6321

4569
1066

NNNDN

MR NNNNNNNNNDN

NNNNNNNNNNNN

NN+ NN EN

*¥1912
*1173

*6321
LIBRAR.»

3e © LOAD FOCAL, 1969 INTO COMPUTER ;
He L.0AD MINIDEKX FOCAL OVERLAY INTO COMPUTER

FOCAL MAY NOW BE STARTED AND INITIALIZATION QUESTIONS
ANSVERED ACCORDING TO THE WISHES OF THE USER.

OPERATING INSTRUCTIONS:
~ TO RECORD TEXT STORED IN MEMORY ONTO A TRACK OF

RECORDING TEXT

YOUR MINIDEK, FIRST PLACE A CARTRIDGE VWITH A FILE

“PROTECT PIN INSERTED INTO THE MINIDEK CARTRIDGE .
. SLOT. PLACE THE TRACK .SELECT SWITCH ON THE "AUTO"

POSITION. IN RESPONSE TO- FOCAL*S ASTERISK (%),
TYPE THE COMMAND “LIBRARY OUT X, WHERE "X 1S THE
TRACK YOU VWISH USED, AND HIT RETURN. THE TEXT WIL

THEN BE RECORDED AND CONTROL RETURNED TO FOCALe

" THE COMMAND "LIBRARY 0UT X' MAY BE ABBREVIATED AS

["L O X' AND MAY ALSO BE GIVEN AS AN INDIRECT COMMADB
IN YOUR FOCAL PROGRAMe

OPERATING INSTRUCTIONS: . READING TEXT

-

TO READ TEXT STORED ON A TRACK OF YOUR MINIDEX INTO
MEMORYs FIRST PLACE THE CARTRIDGE WITH THE DESIRED
FOCAL TEXT INTO THE MINIDEK CARTRIDGE SLOTe« PLAE
THE TRACK SELECT SWITCH ON THE *“AUTO"™ POSITION. IN
RESPONSE TO FOCAL'S ASTERISK (%), TYPE THE COMMAND
ULIRBRARY IN X"s WHERE "X* IS THE TRACK THAT CONTAINS
THE TEXT> AND HIT RETURNe. THE TEXT WILL BE READ INTO
MEMORYs, THE VARIABLES ERASEDs AND CONTROL-RETURNED
TGO FOCAL. THE COMMAND "LIBRARY IN X" MAY RBE AR
VIATED AS "L 'I X™ AND MAY BE GIVEN AS AN INDIRECT
COMMAND IN YOUR FOCAL PROGRAMe :

PROGRAMMING NOTES:

WHEN USING EITHER OF THE LIBRARY COMMANDS IN AN
INDIRECT CAPACITY, THE FOCAL PROGRAM VWILL STOP
(SAME EFFECT AS THE "QUIT" COMMAND) AFTER THE '
ACTION HAS BEEN TAKEN. THEREFORE:ANY COMMANDS .
GIVEN AFTER THE LIBRARY COMMAND ON THE SAME LINE
WILL BE IGNOREDe ’

/ SLIGHT MODIFICATIONS TO FOCAL PROPER

NOP ./ DELETE HICGH SPEED READER

LIBRARY -/ POINTER TO LIBRARY ROUTINE
SPNOR / GET NEXT NON-SPACE CHARACTER
TAD CHAR ' »



6323
6324

6325

6326 .

6327
63303
6331
6332
6333
6334
6335
6336
6337
6340
6341
6342
6343
6344
6345
6346
6347

T 6350

6351
6352
6353
6354
6355
6356
6357
63603
6361

6362

6363
6364

6365
6366

6367
6370

1583

7504
7505

. 1506

597
7510
7511

4542
4545
4550
1376
7410
5324
4560
4561
4566
4566
6364
6373
7000
P363
7640
5347
7325
Fuoa
6373
5345
6365
7348
1054
B364
7106
7034
3167
1413
4547
6364
poge
4566
0010
7003
@311
@317
7511
7533

4303610}

1567

1171
3171
2167
5703
7301

BOTI!»
C3»
LLIST1,

LLIST2»

*7503

UPDATE,

READ.,

P}jSHA / SAVE KJ PeH (PUSH-DOWN LIST)

GETC "/ GET NEXT CHARACTER "

SORTC / 1S IT A TERMINATOR???
GLIST-1 7/ TERMINATOR LIST POINTER

SKP / YESe. GET TRACK NUMBER

JMP «~4 / NOs KEEP LOOKING

SPNOR / GO PAST TERMINATOR (SPACE)

TESTN / MAKE SURE IT'S A NUMBER ..
ERROR7 / 725491 =-- FOUND.PERIOD “
ERROR7 7/ 725.92 =-- FOUND TERMINATOR

CGAP / CLEAR THE GAP FLAG

SRSR / GOODe. READ MINIDEK STATUS

NOP . / SKIP PROTECT

AND BOT1 / MASK OFF SPLICE 1 BIT

Sza CLa / 1S 1T HERE?? .

JMP o+5 / YES. DON'T HAVE TO REVIND

GET CNST3 / NO. REWIND TAPE UNIT

CHCR / LOAD COMMAND REGISTER

SRSR [/ SKIP ON SPLICE

JMP <=1 : _ :

CLB1 7/ CLEAR BOT FLAG (UNIT 1)

GET CNSTMI / TaAD MINUSI .

TAD SORTCN / SUBTRACT 1 FROM TRACK NUMBER

AND C3 / MAKE SURE NO OVERFLOVW

CLL RTL / ROTATE 3 LEFT

RAL .

DCA TEMP1 / STORE TRACK NUMBER TEMP.

POPA / GET ‘SUB=-CONMMAND FROM PDL

SORTJ -/ SORT AND JUMP ~ : |

. LLIST1-1 / SOURCE AND DESTINATION LIS

LLIST2~LLIST1 : :
ERROR7 / ?25.33 == ILLEGAL SUB-COMMAND

10 ' ~/ BOT 1 MASK

3 / TRACK MASK , .

g311 / "I" FOR "IN" FOR "READ" S

2317 / "“0'".FOR "OUT" FOR 'RECORD" ;

READ / JUMP TO READ ON I .o

WRITE / JUMP TO WRITE ON O

o '/ UPDATE POINTERS ROUTINE

TAD I TEMPI / UPDATE CHECKSUM

TAD TEMP3 :

DCA TEMP3 , o

1SZ TEMP1 -/ INCREMENT LOCATION POINTER

JMP I UPDATE ‘

GET CNST! /

~READ TEXT--AC = 1



7512 4351 JMS SETUP SET UP TAPE UNIT

/

7513 4357 ~ JMS READW / READ FIRST WORD ,

7514 3060 DCA BUFR / STORE AS LAST TEXT LOCATION
7515 4367 JMS INITAL / INITIALIZA PKINTERS

7516 4357 JMS READUV / READ DATA UWORD

7517 3567 DCA 1 TEMP1 / STORE IN MEMORY

7520 4303 JMS UPDATE / UPDATE POINTERS

7521 2170 152 TEMP2 / COUNTDOWN WORDS

7522 5316 JMP <=4 / NOT FINISHED. g

7523 4357 JMS READV / READ CHECKSUM

7524 7041 cia / NEGATE

7525 1171 TAD TEMP3 / ADD CALCe CHECKSUM

7526 7640 SzZa CLA / READ ERROR?7??

7527 4566 . ERROR7 / ?230.87 -- CHECKSUM ERROR
7533 1968 TAD STARTV / NOe« ERASE VARIABLES N
7531 30331 DCA LASTV :

7532 5541 POPJ / EXIT

7533 73035 WRITEs GET CNST2 / RECORD TEXT--aAC = 2

7534 4351 JMS SETUP / SET UP TAPE UNIT ,

7535 4573 JMS 1 WAITX / WAIT FOR FIRST TRANSFER
7536 1060 TAD BUFR / GET LAST TEXT LOC.

7537 363 J¥S RECORD / RECORD IT. )

7540 4367 ; JMS INITAL / INITIALIZE POINTERS

7541 1567 TAD I TEMPI1 / GET DATA WORD
TH48 4363 . JMS RECORD / RECORD IT

7543 4303 JMS UPDATE / UPDATE POINTERS

7544 2179 152 TENMP2 / TRANSFER COMPLETE?

7545 5341 JMP =4 / NO. 7

7546 1171 TAD TEMP3 / YES. GET CHECKSUM

7547 4363 *  JMS RECORD / RECORD IT.

75563 5541 POPJ / EXIT

7551 @P3@ SETUP, @ / SET UP TAPE UNIT ROUTINE
7552 3172 - DCA MASK / STORE FUNCTION MASK

7553 1172 TAD MASK / CALCULATE COMMAND

7554 © 1167 A TAD TEMP1 / ADD TRACK
7555 6375 CLCR ; / LOAD *COMMAND REGe
-7556 5751 JMP I SETUP / RETURN ‘ .

7557 ©02@ READWV. 0 / READ A WORD ROUTINE

7560 4573 JMS 1T WAITX / UAIT FOR WORD

7561 6376 ‘ RWCF -/ READ VORD AND CLEAR FLAG

7562 5757 ' JMP I READY / RETURN ‘

7563 0833 RECORD, @ ’ g / RECORD A WORD ROUTINE

7564 6374 ~ TUCF / TRANSFER AND CLEAR FHAG

7565 4573 JdMS I WAITX / WAIT UNIT DONE

7566 5763 JMP I RECORD / RETURN

7567 00083 - INITALs, 0 . / SET UP POINTERS ROUTINE

7579 1060 TAD BUFR / GET LAST TEXT LOCAPION

7571 7949 cMA / SEMI-NEGATE



1572
7573

1574

575

- 7576

1577

6160
6161
6162
6163
6164
6165

6166

8167

8170
B171
pive
6173

1133
3170
1133

3167

3171
5767

Jololo)
6373
5361
2172
7650
4566
5760

2oOG
poaa
4191616
5162010
6160

*6169

WAITU.,

*P167

TEMP1»
TEMP2 »
TENMP 3>
MASK,

WAITX,

-DCA

TAD
bCa
TAD

CFRS
TEMP2
CFRS
TEMP1
TEMP3
I INITAL

DCA
JMP

9]
SRSR
JMP . "'1
AND MASK
SNa CLa
ERRORTY
JMP 1 WAITWY

oo

%

=~

AITW

/ THAT'S ALLt!!

S NNN NN

N NN NN

ADD FIRST TEXT LOC.
STORE NEGATIVE WORD COUNT
GET FIRST DATA LOC.

‘SET UP ADDR POINTER

CLEAR CHECKSUM
RETURN

WAIT FOR READY =
SKIP ON STATUS

MASK OFF FUNCTION
CORRECT FUNCTION??

22437 -= TAPE FAILURE
YES. RETURN ¢

DATA ADDRESS STORAGE
WORD COUNT STORAGE
CHECKSUM STORAGE

"FUNCTION MASK

INDIRECT POINTER

Piad




ZEDIT-# EIODIFICATIONS FOit TENNETAPE 179
JRUFFERED INPUT-IUTPUT URNSIIN
SRSR=6373 /SKIP N STaTilSs CALL TolUE
/AN READ STATUS HEGISTER
/CLEADL AND LIAD CIXiAND gRGISTER
ZTHANSEER S ACCURTLAT I T wodl ik
ASHIEFT ARGISTEG AND CLEGJJLAITF FLAG
ZTEANSFER BRAD RUFFED ARGISTR:
/T ACCURBLATI: AN CLEAN QEAD FLAG

CLCu=6375
TWCr=6374

RLCF=6376

AB57
3115
1127
1139
1131
1132

1154

1155

1156

1157

1624
1625
1626
1627
1639
1631
1632
1633
1634
1635
15636
1637

2671
2671
YQﬂW

5732
5707

217

1003
25T

5754

1641

7979 -
6373

BREK
3321
7557
24355
1974
3133
1313
3327
1314
3315

*57
END>
*115
nUF
*11927
175%,

AT5%,
S7590,
*1154
AUTH >

PTAPED,
¥1240

*1624

SEACH»

WEIN=6371
RUFREQG

RUFREG

NOP
JeP- 1
Jup 1

/uhS HIGH SPEED
S757A
1759

CJMS 1

“AND
- SNa
J¥S

750
NP /unS HIGH
PIARED

M1 UTH

(S AP

STAaPED

NP
SRS
NP
2IYTHR -
cLa
REVIND
HIGH
JUTDHEY
574
PCA SWITCH
TAD PRIIFI)
DCa ADDY

TAaD
DCA
Tan

SPEED

d

12492 hbh4 J¥S 1 PSHCH
1243 5634 CJEP T TSTOUT
1244 1624 ©PSACH,  SEARCH

: 1STIUT=1234

*1855

1255 4657 J¥S 1 PLNOIK
1256 7419 SKP
1257 2479  PLIIKs, LIIK
1267 77301 NOP e

HEATDE

PUNCH

/CHECK ROTH SPLIC

)

i~
.
s

14

ZERTTE END=JF-RECOARD

/FIND SPLICE FOR RECIADING

RITS




1619

1641
1649
1643
1644
1645
1646
1647
1657
1651
‘1652
1653
1654
1655
1655
1657
1657
1651
1662
1653
16564

1665 °

16646
1667
16773
1671
1672
1673
1674
1675
1674
1677
1799
1731
1792
1733
1734
1725
1796
R Vil
1710
1711
1712
1713
1714
1715

-

5624

7997
3715
1715
1327
1607
5251
1315
3322
2315

322

G364
5621

7397

5374
7237
6373
5395
317
76573
7472
5732
Tena
P373
SI0R 181

HIGH=74

JMP 1 SEARCH

JITDEV=133

TAPED,

NOTDs

RECIRD,

NOT4,
PRIJFIA,
ADDHS

NOP JUTPUT

NCA 1 ADDo

TAD I ADDR

TAD NDILAY

SzA CLA /1S CHARACTER A DILLAR SEEN?
J¥2 NOTD E g
1AD €3

neA SHITCH

152 anD:d

187 SW1TCH

J¥P T TARED

THD w574
DCa SwITCH
JxP 1 SET™
neAa ADDA . )
TAD 1
JiS BECHED
I1S7% ADD:
187 SwITCH
JMP e =4
TAD ©574
30A SelT0H
TAD PRUFID

ATENNETAPE

nCA ADRDR 4
LR o

cLA

SHSR

tJL\p . "'1

AND GAPFLG

SNA CLA .
cgap -

JoP 1
NOP
THCF
cLAa
S5
LH'::) .« 1
AND WHITEY
SNA CLa

TARE)
/TAPE RECIAD
/THANSFER 12

AJUTINE
RIT LWIAD

- /SHIP dd STATUS CALL

TUE

/WRITE FLAG JN?

" HLT

JMP T RECOIUD /YRS, RETURN
-574

IJRUFt

q



1716
1717
17029
1721
1720
1723
1784
1725
1706
1727
i731
1731
17382
1733
1734
1735
1736
1737
1747
1741
1742
1743
1744
1745
1746
174
1755
1751
1752
1753
1754
1755
1756
1757
1769
1761
1762
1763
1764

1765
1766
1767
1779
1771
1772
17713

YRS
GloToRe]
7532
051
74757
97037
775739
5303
5347
1343
5375
79707
1313
3323
1364
334D
N3350
3162

- 2362

23723
5336
5744
2957
1334
3369

17602 .

2362
5724
T30
6373
5353
363
7659
5353
631767
5752
ektol
3991
2373

T8
1375
6375
6373
5377
TR0

5365

HEAD,

T PIONIIF,

M3, . -3
LRITEN, 2
NDOLARN, =244
RITHP, 19
SLITOH, 9
AEYs 8]
TAPET, NOP
15%
Jiv P
TAD
Cl.cn
CLA
TAD
DCcA
TaD
- nea
JES
Doa

154

157
JpP
JvP
FIND
T4D
DeA
Tan
157
JiR
NP
SHSH
JvP
AND
SNA
JipP
2WUCF
. JP
POINTR, 7
nEADM, - 1
13m0
IDRUFR=27373
RUFNEG=I IRUF
REWVIND, NODP

- TaD
CLC®
SHSR
JVP
CLAa
CROT

R,
SEREARE,

SETPNT,

INHANDS

JTERNFETAPE ITNPUT

AEY
ITHHAND

HEAD

ZLIND :
/T0 START TAPE MITIOIN

AW AL

UEY

PIIRUR

POINTA

HEAD

I 2IINTR

DITNTI

AT

o =11

1 SEEXGP

s

PIIRUF

DIINTH

1 PIINTA

PIINTR

1 TAPERI
/TAPE
/SKIP

e =1

AEADN

CLA

il

I READ
Fis
30574

LN DY

o1

1

READ ¥IODE

HEAD RIOUTINE
DN STATUS CaLL TRUE

/READ FLAG 287

ZTRANSFER 12,8171 LIRD



Y714
1775
17756
YT

2097
2391
27978
27393
2939 4
2375
2356
2957
20110
2911

2723
20824
2125
230245
2127
2330
2131
2332
2333
2134
2035
2336
2037
[8n4an
a4l
2942
2343
o368 Vi Ndl
2045
D346
R EA

57565

J333
DAh]
EISIoT4

7R

6373
T4
815
THE5T
46556
1955
3452
314
T4
3618
5679

1ynn

1723

hano

1239
1457
N34

1231

a5l 4

5627

5633
1131
T534

nonn

1724
A576
AOKG]
1247
3614
563/
7175
1254
6375
6373
5043
855
7659
5en3

RuNDM,
SETHMI »
GAPFLGs

JMP 1 KEWIND
3
SETM
/)

CRITI=A365

*02597

LD,

S
SLTCHS

RIT1I2,

TAD

NP
SISt
NOP
AN 22712
SNA L CLA

JuS 1 pHwnND

e

C
DCA I HKEYR:D
DCA 1 T
Cin
nca 1 XRY
JEP I LOOK
5WITCH
11

KEYRID=62

CZ1=565
ARTE,

CNASIEN

NTSUN,
»DOLARS
PDILAYS

PTAPEI s

P FULLS
L NDMIHES

Al
N3a
SETM,

LY
NN

sxA

JNG WD E 4
TAD PDILAI

ISZ 1 SuWicH

JMP T AT759A

JEP I PFULL

AT59

-pay

244

TAPEL -

576

N3IP /ZEND OF INPUT I&N 3 CHARACTEHS

TAD N3
nCaA 1. SUTCH
JMP 10 NIMOHE

JiP e
AND WRITMD
SNA CLA

tI\":) e =4

xW




2757
p151
2952
2753
2954
2955
2456
2157
27 47]

[ )
ENNOVENVIES

)
204
6

\).\3“3 \2
('\
"l

.)16
2166
27167
2147717
2071

20782

1271
1555
5957
G357
1672
3616
5677
1745
SI0N6RE
1713

SETRPT,

GPFLG,

TAD PRUF

JMP T THTHRN

IIRUFY

™D 1 XN "““b 74

DCA I
JuP I
SETPNT

3

AT

~5

Lvs




ATDi
8757
ATSTIA
EONEL
nyi1e
RUFRRG
Qg
CROTI
TGAP
CLCR
czl
EAID
FINDGP
GAPFLA
W FLG
HIGH

INHAND

1IR0F

1757
wEY
ARY D
KEY R
LODY
[RIEBENANES
hach
¥574

NDJLAA-

CNEZS574
NIV AT
NITD
N3
JTHEY
DITH
PRYF
PRUFID
PDDLAK
PFULL
PIORUE
PL3D¥Y
PAINTR
PS5IACH
PTAPK]L
PTADED
HEAD
RENADIN
LECIRD

1719
1131
22

1791

o1

2471
7115
6365
6364
H375
NG5
IS SN
27357
v
2571
SN
1927
2173
1127
1723
1950
2916

29799

2737
17146

1713
1720
272
PY34
1651
20345
7133
1154
2550
1714
2331
2933
1764
1257
1762

1048

2732
1157
1752
17A3
17792

-
K

BN W



gEVIND
RLCF
RWND
[T DI
SmnGH
SERAG?
SFTiv
SETV]
SETPNT
SET2T
S5G
SWITCH
SwTCH
5759
575734

1765

6376
2956
1775
1424
1744

» 2041
1176

1745
2979
6373
1722
2714
a3y
1132
1724

1601

1057
2953
1234
"374
H371

1717

2955
20)54

\
.

% W

~3



P115

P00
pegl
g202
0203
B204
3205
P36
pgoaT
p216
paelt
- pai2
B213
G214
@215
B216
Ba1’7
pe2e

p24al’

@245
0266

@373

@374

1441
1442
1443
1444

3141

5620
7090
3156
5242
3125
6364
6373
7000
@217
7650
4616
7200
3904
560 1
3100
0310
3067

5200
5204
4201
4201
5446

4651
1255
7450
4653

/PAL-111 MODIFICATIONS FOR TENNETAPE INPUT
/BUFFERED INPUT VERSION :

SRSR=6373 /SKIP ON STATUS CALL TRUE AND
/READ STATUS REGISTER
RWCF=6376 /TRANSFER READ BUFFER REGISTER
/TO ACCUMULATOR AND CLEAR READ FLAG
*115 _
IAM1,  SYTA-1 B
*2050 '
SPAL» JMP I STARTI
1.LOOK. NOP /FIND SPLICE BEFORE READING
DCA SWITCH o : '
JMP HREAD
TPUNMi» DCA RBGN .
CGAP
SRSR
NOP
AND BOT1
S5NA CLaA
JMS I RWND
CLa
DCA RFLG
JMP I LOOK
RWND> REVIND
BOT1. 10
-STARTI» START o
SWITCH=156 : T
HREAD=242
LOREDI=54
AAA=20
TBUF=131
RBGN=125
*241
JMP SPAL
*21{5 i ¢
. JMP TPUNM1 . h .
X266
INITAL, JMS LOOK
*373 '
JMS LOOK
JMP 1 A46
AL6=46
*1441
READINs JMS 1 PREAD

TAD MDOLAR
SNA , /1S CHARACTER A DOLLAR SIGN?
JMS I PNOMOR .



1445
1446
1447
157
1451
1452
1453
1454
1455

1456

3967
327%
3871
3572
3373
374
3575
3376
3377

31953
3191
3162
3143
3104
3195
3106
3137
3119

3111
3112

3113
3114

3115
3116
3117
3120
3121
3122
3123

SRS IS TN
VIR
o
~

NN DD o e
—
W
—

DN 00
>
&~

34
S50

76734
7919
7639
1953
7427
1952
3921
5677
5223

7000
1319
6375
6373
5353
7299
6365
57054

0953

TE5%

1054
144075
5321
1500
3504
7591
6375
72503
6373

5302

PREADS

PNOM0
PDOLAR,
MDOLARS
FINTSHS
FULLI=12
PlLab7=14
*3067
START.

ARE3,

NAR223=22
LOPUXNI=5
HIPUNI=5

o BRRE=21

REWIND,

CLTH=637
CROT1I=63
READS

C‘DC\?'FJ
SCHEK,

TAD PDOLAR
1572 FINISH
JMP P1457
JiP FULL1I
READ

TAD T3UX
NOWGORE

244

3
244 .
'_T'_J

i
53

57

Las

RAR

SZL CLA
TAD HIPUNI
S
TAD L
NCA BRD3
I I
AAR23

3

2

3

NP

X

TAD RENDM
CLCR

SRSR

JMP . e =1

cLA

CBOT1

Ji? 1 REWIND

5 T

NO? /TAPE READ ROUTINE
TAD RFLG

jP CONT

.

SnsSy _ /S5KIP ON STATUS CALL TRUR



P1457

2335

AND READ ‘/READ FLAG ON7?

SNA CLA

JrP CLEER

RVWCF /TRANSFER 12 BIT WORD
JiiP I READ ‘

- NOP A  /END OF INPUT IN 3 CHARACTERS

TAD N3
DCA I PWINSH

¥

JMP 1 NONORE

3124
3125 7653
"3126 53473
3127 6376
3136 5711
. RFLG=4
© 3131 7399 NOMDORE,
3132 1337 :
3133 3736
3134 5731
3135 09901 READYS
e RKON=126
RCNT=157
3136 1456 PFINSH»
3137 7775 N3,
3143 6364 CLEERS
3141 5315
‘ CGAP=536
3122 9359 ° SYTAS
AAA 5205
AA223 . 3283
- a023 3077
ALG 546
B35 5501
BOT1 D217
CR0T1 6365
cGapP 63564
CLCR 6375
CLEER 3145
CONT 3121
FINISH 1456
C FULL1 1463
HIPUNI 0253
© HREAD no4e
Iai1 0115 ¢
INITAL 02656
LOOK 92491
LOPUN 5358
LOREDI 90354
WDOLAR 1455
NOMORE 3131
N3 3137
PDOLAR 1452
PFINSH 3136
PNO¥IR 1453
PREAD 1451
1457

1

FINISH

-3

CcGaArP

JMP READ +4
21

4




RBGN 7125

RCNT 5157

READ 3111

1441 |
3135 , , o :
3155

DL G Slsle¥! e _ Y
O 1106 .
ICF 5376

- BT G016

BUNDIE 3115

"SCHEK 31292

SPAL, spelsle

SRSR 6373 *

STanT 3057
STARTI - G285

SUITCH 415
STTH 2

.
0w

o
- .
&
<)
[
S I e
O]

VRN

TRPUNML ¢

wd

IS

s

"Qr




/)
Y

29

/EDIT-8 MODIFICATIONS FOR TENNETAPE 1/0
/BUFFERED INPUT=QUTPUT VERSION

*56 .

0056 2522 END» BUFBEG
%114

0l14 2522 BUFR»s BUFBEG ,
172

0172 1522 PTAPEI, TAPEI
0173 1720 PNOMOR. NOMORE

0174 0565 PFULL» 565
0175 0000 SWITCH, 0

*¥1126
1126 7000 1750, NOP /WAS HIGH SPEED READER
1127 4572 , Jus 1 PTAPEI
1130 1357 TAD MDOLAKR
1131 7450 SNA /1S CHARACTER A DOLLAR SIGN?
1132 4573 JMS I PNOMOR
1133 1360 TAD PDOLAR
1134 2175 152 " SWITCH
1135 5726 JMP I 1750
1136 5574 JMP I PFULL

' *1153 ’

1153 7000 OUTH, NOP : /WAS HIGH SPEED PUNCH
1154 4756 Jis 1 PTAPEQ
1155 5753 , JiF 1 OUTH
1156 1620 PTAPEO, TAPEQ
1157 7534 MDOLARS -244
1160 0244 PDOLARS 244

*1244
1244 4646 JMS 1 PSRCH
1245 5636 ' JMP I TSTOUT
1246 *1600 PSRCHs =~ SEARCH

S TSTOUT=1236

*1257
1257 4661 JMS 1 PLOOK
1260 7410 : SKP
1261 1500 PLOOK, LOOK

' %1500 _

1500 7000 LOOK, NOP ‘ /FIND SPLICE FOR HKEARING
1501 6371 TPSP
1502 000! ONEs 0001 /EFFECTIVE "'NOP"
1503 6372 TPMC
1504 5301 JMR =3
1505 1373 TAD WAITR
1506 3277 DCA COUNT
1507 6373 TPSP TPMC
1510 7000 NOP
1511 4775 JMS 1 PDELAY
1512 2277 . Isk COUNT
1513 5307 JMP o=l
1514 1063 TAD cZi
1515 3460 " Dpca I KEYBAD
1516 3175 Dca SWITCH
1517 7040 cMa -
1520 3274 DCA KEY
1521 5700 JMP I LOOK

CZ1=63

KEYBRD=60



1522
1523
1524
1525
1526
1527
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547
1550
1551
1552
1553
1554
1555
1556
1557
1560
1561
1562
1563
1564
1565
1566
1567
1570
1571
1572

1573 .

1574
1575
1576
1577

7000

2274
5345
6373
2274
5325
1377
3274
1372

- 3275

4350
3675

2275

2274
5334
1377
3274
1372
3275
1675
22875
5722
7000
6371
5351
6372
1376
3277

1374

47175
7104
3276
4775
1276

6373.

7410
1302
2277
5360
5750
1724
5000
0034
1677
7764
7204
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TAPEI, NOF /TENNETAPE INPUT
1SZ KEY
JMP INHAND
TPSP TPMC /START TAPE MOTION
iIss KEY
JMP =2
TAD N574
pca KEY
TAD PIOBUF
DCA POINTR
. JMS READ
: DCA I POINTR
1SZ POINTR
182 . KEY
P L e=4
TAD N5T74
pca KEY
TAD PI0BUF
DCA ‘ POINTR
INHANDS TAD I POINTR
‘ 152 POINTR
’ JuP 1 TAPEIL
READ» NOP /NORMAL TENNETAPE READ LOOP
TPSP
JMP =1
TPMC
TAD Nid4
pca COUNT :
TAD . HDELAY °AND I 0 FOR &/s
JMs 1 " PDELAY /"AND 0 FOR 8/5
BITS, CLL RAL '
- DCa SAVE
JMS I PDELAY /"'NOP'" FOR 8/
TAD SAVE
TPSP TPMC
SKP
TAD ONE
184 COUNT
JMP BITS
JMP 1 READ
PIOBUF, I0BUFR
WAITRS -3000

HDELAY, = 34
PDELAY,  DELAY
N14s -14
N574.» -574
KEY=1474
POINTR=1475
SAVE=1476
COUNT=1477
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¥1600
1600 7000 SEARCH»  NOP /FIND SPLICE FOi RECORDING
1601 6376 TP Wi
1602 5201 JMP -1
1603 1317 TAD WAITY
1604 3312 | DCA’ COUNTR
1605 6374 TPYP
1606 4277 RS DELAY
1607 2312 152 COUNTR
1610 5205 JMP -3
1611 1072 TAD HIGH
1612 3132 oca OUTDEV
1613 1307 TAD MS74
1614 3175 DCA . SWITCH
1615 1310 TAD PBUFIO
1616 3311 . DCA ADDR
1617 5600 JP 1  SEARCH
HIGH :72
OUTDEV=132 -
1620 7000 TAPEO, NOP /TENNETAPE OUTPUT
1621 3711 - DCA I ADDR
1622 1711 ! TAD I ADDR
1623 1315 TAD NDOLAR
1624 7640 $SZA CLA /1S CHARACTER A DOLLAR SIGN?
1625 5230 JP NOTD
1626 1314 TAD M3
1627 3175 ~ DCA SWITCH
1630 2311 NOTD, 15Z ADDR
1631 2175 182 SWITCH
1632 5620 JMP I TAPEO
1633 1316 | TAD WAIT
1634 3175 | DCA SWITCH
1635 6374 TP WP /GET TAPE UP T/ SPEED
1636 4277 J4S . DELAY
1637 2175 1% SWITCR
1640 5235 JMP -3
1641 1307 TAD M574
1642 3175 DCA SWITCH
1643 1310 TAD PBUFI0
1644 3311 DCA ~ ADDR
1645 1711 TAD I ADDK
1646 4257 S RECORD
1647 2311 1SZ ADDzt
1650 2175 ISZ SWITCH
1651 5245 JMP =4
1652 1307 : TAD MS574
1653 3175 » DCA SWITCH
1654 1310 - TAD - PBUFIO
1655 3311 pca . ADDR

1656 5620 Jpe 1 TAPEO



32

1657 7000 RECORD, NOP - /NORMAL TENNETAPE RECORD LOOP
1660 6375 TPWB
1661 3313 Dca . STORE
- 1662 1306 TAD N16
1663 3312 DCA COUNTR
1664 4277 - JMs DELAY /"AND I O' FOR 8/S
1665, 1313 BIT, TAD STORE
1666 7500 SMA
1667 7410 ' SKp
1670 6375 TPWB
1671 7104 CLL RAL
1672 3313 _ DCA STORE : »
1673 4277 JvS - DELAY /"NOP" FOr 8/5
1674 2312 1SZ COUNTR :
1675 5265 JMP BIT
1676 5657 . JdMP i RECORD
1677 7000 DELAY, ~ NOP :
1700 1305 TAD - MDELAY
1701 7001 , IAC
1702 7440 SZA
1703 5301 JMP =2
1704 5677 JMp I DELAY
1705 7710 MDELAY» =70 /"=2" FOR 8/5
1706 7762 N16s -16
1707 7204 M574., -574
1710, 1724 PBUFIO.» I10BUFR
1711 ..0000 ADDR. 0
1712 0000 COUNTRs 0
1713 0000 STORE, 0
1714 7775 M3, -3
1715 7534 NDOLAR. -244
1716 6400 WAIT, ~1400 | /"=-3000" FOR 8/S
1717 4000 WAITW, - 4000
1720 7000 NOMORE, NOP /END OF INPUT IN THREE CHARACTERS
1721 1314 TAD M3 ' ‘
1722 3175 pca SWITCH

1723 5720 JMP 1 NOMORE
1724 1724 IO0BUFRs :

BUFBEG=I0BUFR+576

TPSP=6371

TPMC=6372

TPUP=6374

TPWB=6375

TPWM=6376



ADDR
8IT
BITS
BUFBEG
BUFR
COUNT
COUNTR
CZ1
DELAY
END
 HDELAY
HIGH
INHAND
IOBUFR
1750 -
KEY
KEYBRD
LOOK
MDELAY
MDOLAR
M3
M574
NDOLAR
NOMORE
NOTD
Nl4
N16
N574
ONE
QUTDEV
OUTH
PBUFI0
PDELAY
PDOLAR
- PFULL "
PI1OBUF
PLOOK
'PNOMOR
POINTR
PSRCH
PTAPEI
PTAPEQ
READ
RECORD
SAVE
SEARCH
STORE
SWITCH
TAPEI
TAPEQ
TPMC
TPSP
TPWB
CTPWM
TPur
TSTOUT
WAIT
WAITR
WAITW

1711
1665
1560
2522
0114
1477
1712
0063
1677
0056
1574
0072

1545

1724
1126
1474
0060
1500
1705
1157
1714
1707
1715
1720
1630
1576
1706
1577
1502
0132
1153
1710
1575
1160
0174
1572
1261
0173
1475
1246
0172
1156
1550
1657
1476
1600
1713
0175
1522
1620
6372
6371
6375
6376
6374
1236
1716
1573
1717

33



0115

0200
0201
o202
0203
0204
0205
0206
0207
0210
o211
o212
0213
0214
0215
o216
0217
0220
o221

0246
0271

1441
1442
1443
l44a4
1445
1446
1447
1450
1451
1452
1453
1454
1455
1456

3065

5222
7000
3156
7604
7010
7630
5243
1054
3020
1131
3125
5601
3125
6371
7000
6372
5215
5601

5214
4201

4651
1255
7450
4653
1254
2256
5257
5263
3006
1131
3060
0244
7534
0000
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/PAL-111 MODIFICATIONS FOR TENNETAPE INPUT
/BUFFERED INPUT VERSION

*115
IAML»
*200
SPALS

"LOOK.»

TPUNML,

SWITCH=156
HREAD=243
START=222

"LOREDI=54

AAA=20
TBUF=131
RBGN=125
*2 46

*271
INITAL,
k144l
READIN,

PREAD,

PNOMOR»
PDOLARS
MDOLARS -
FINISH»

" FULL1=1463

P1457=1457

SYTa=-1

JMP
NOP

DCA

LAS

RAR

SZL CLA
JMP
TAD
DCA
TAD

pca

JuP 1
Dca
TRPSP
NOP
TPMC
JMP

JMP 1

JMP
JMS

JMS 1
TabD
SNA
JMS 1
TAD
152
JMP
JMP
READ
TAD
NOMORE
244
-244
0

START
/FIND SPLICE BEFORE READING
SWITCH

HREAD
LOREDI
AAA
TBUF
RBGN
LOOK
RBGN

e=3
LOOK

1PUNML
LOOK

PREAD

MDOLAR ' :
/1S CHARACTER A DOLLAR SIGN?
PNOMOR

PDOLAR

FINISH

Pi457

FULL1

TBUF



3006
3007
3010
3011
3012
3013
3014
3015
3016
3017
3020

3021

3022
3023

3024,

3025
3026
- 3027
3030
3031
3032
3033
3034

3035,

3036
3037
3040
3041
-3048
3043
3044
3045
3046
3047
3050
3051
3052
3053
3054
3055
3056

3057

3060
3061
3062
3063
3064
3065
3066
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TPMC=6372

%3006
7000 READ., NOP a
1126 TAD RKON
7041 cia
1157 TAD RCNT
7640 SZA CLA o
5222 JMP NOGAP
1253 TAD WAIT
3257 DCA COUNTR
6373 TPSP TPMC /GET TAPE UP TO SPEED
4243 JMS DELAY
2257 1SZ COUNTR '
5216 JMP =3
6371 NOGAP, TPSP
5222 JMP o1
6372 TPMC
1254 TAD N14 ,
3257 DcA COUNTR . '
1252 TAD HDELAY . /"AND I 0" FOR 8/S
4243 JuS DELAY '~ /AND 0" FOR 8/S
7104 BITS, CLL RAL |
3256 pCA $TORE
4243 JMS DELAY /"NOP" FOR 8/S
1256 TAD STORE
6373 ' TPSP TPMC
7410 SKP
1255 TAD ONE
2257 1S% COUNTR
5231 JMP BITS
5606 | JMP 1 READ
7000 DELAY, NOP
1251 TAD MDELAY
7001 I1AC :
7440 Szh
5245 JMP -2
5643  JMP 1 DELAY. .
7710 MDELAY, =70 /"=2" FOR 8/5
‘0034 HDELAY, 34 .
7000 WAIT. -1000
7764 Nl4» -14
0001 ONE, 1
0000 STORE, 0
0000 COUNTRs O
7000 NOMORE,  NOP /END OF INPUT IN THREE CHARACTERS
1265 TAD N3
3664 DCA I PFINSH
5660 JMP I NOMORE
1456 PFINSHs  FINISH
7775 N3, -3
0000 SYTA, 0
RKON=126 -
RCNT=157
TPSP=6371



AAA
BITS
COUNTR
DELAY
FINISH
FULL1.
HDELAY
HREAD
IaMl
INITAL
LOOK
LOREDI
MDELAY
MDOLAR
NOGAP
NOMORE
N14
N3
ONE
PDOLAR
PFINSH

PNOMOR

PREAD
PlL457
RBGN
RCNT
READ
READIN
RKON
SPAL
START
STORE
SWITCH
SYTA
TBUF
TPMC
PSP
TPUNM1
WAIT

0020
3031
3057
3043
1456
1463
3052
0243
0115
0271
0201
0054

3051

1455
3022
3060
3054
3065
3055
1454
3064
1453
1451
1457
o125
0157
3006
1441
0126
0200
ozaza
3056
0156
3066
0131
6372
6371
0214
3053

@376
@377

LOOK

POPJ
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/UPDATE OF JUNE, 1969
/FIXES PAUSE PSEUDO-OP
*376
4201 JMS LOOK
5446 POPJ
LOOK=201
POPJ=5446

p2o1
5446



NNNNNNNNN

WRITE,

DUMPs

AECORD»

CALLING SEQUENCE:

TAD
JMS
Ia
FA

CODE
WRITE

(ERROR RETURN)
(NORMAL RETURN)

NOP
DCA
TAD
DCa
I5Z
TAD
CMa
TAD
DCA
152
TAD
DCA
TPwe
JMS
JMS

Isz

JMP
TAD
JMS
JMS
TAD
JMS
JMS
TAD
TAD
pca
TAD
JMS
J1S

152

152
JMP
TAD
JMS
TAD
DCa
JMS
JMS
152
JMp
I5Z
Jve
NOP
TPWB
DCA
TAD
DCA
JMS

CODE
WRITE
1A
WRITE
WRITE

1A
NWORDS
WRITE
WDELAY
CHKSUM

DELAY
SPLICE
CHK5UM

CODE
KRECORD
SPLICE
NWORDS
RECORD
SPLICE
CHKSUM
ia
CHKSUM
ia
KRECORD
SPLICE
iAa
NWORDS
DUMP
CHKXSUM
RECORD
SDELAY
CHKSUM
DELAY
SPLICE
CHKSUM
«=3
WRITE

- WRITE .

STORE
MEXTRA
COUNT&
DELAY
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/PICK UP INITIAL ADDRESS -
/PICK UP FINAL ADDRESS

/WRITE RECORD GAP AND
/GET TAPE UP TO SPEED

/WRITE CODE WORD
/YRITE WORD COUNT
/UPDATE CHECKSUM

JWRITE DATA WORD
JWRITTEN ALL DATA?
/YESs, WRITE CHECKSUM

/PAUSE TO LET READ-WRITE
/RELAY SWITCH TO READ MODE

/TENNETAPE RECORD LOO#

/"AND I Q" FOR &/5

¥



‘BIT,»

DELAY,

SPLICEs

WDELAY.,»
SDELAY»
MDELAY»
MEXTRAS
CHKSUM.
COUNTR»
NWORDS»
STORE,
CODE.»
1A

5\\\\\\

OTJ

BDELAY.,
M4,

TAD STORE
SMA

SKP

TPWB

CLL RAL

DCA STORE
JMS DELAY
18Z COUNTR
JMP BIT
JMP I RECORD
NOP

TAD MDELAY
IAC

sza

JMP -2
JMP I DELAY
NOP

TPMC.

JMP I SPLICE
JMS WBOT
JMP I WRITE
-1400

-700

-70

-16

0

0

0

0

0

0

CALLING SEWQUENCE:

JMS WBOT
(NORMAL RETURN)
NOP

TPWP TPMC

JMP 0-1
TAD M4

DCA NWORDS
cMa

JMS HECORD
152 NWORDS
JMP 1 =3
TAD BDELAY
DCA CHKSUM
TPWP

JMS DELAY
152 CHKSUM
JMP =3
JdMP 1 WBOT
=-4000

-4
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/U'NOP" FOR 8/S5

/SPLICE FOUND?

© /YESs SPACE TO BOT

/v=2" FOR 8&/5

/TEST FOR SPLICE

ZWRITE "7777" FOUR TIMES

/SET INDEx FOR SPACE

/SPACE SPLICE PAST HEAD



N NN NN NN N N

CALLING SEQUENCES
TAD CODE
JMS SEARCH
1A
FA
(ERROR RETURN)
(NORMAL RETURN)
SEARCHs  NOP
pca CODE
TAD 1 SEARCH
pca JREAD+1
1SZ SEARCH
TAD I SEARCH
DCcA JREAD+2
1Sz SEARCH
JREAD, JMS I PREAD
NOP
NOP .
SR ERROR
cia ,
TAD CODE
SzA CLA
JMP JREAD
1SZ SEARCH
JMP 1 SEARCH
ERROR» cia
TAD : CODE
. SNA CLA
: JMP I SEARCH
TAD I PERROR
TAD NEOT
SZA CLA
JMp JREAD
CcMA
JMP I SEARCH
PREAD, READ
PERROR»  READ+102
NEOT, ~READ=6]

READ=WRITE+200
T™PMC=6372
TPWP=6374
TPWB=6375
$ :

-39

/PICK UP INITIAL ADDRESS

/PICK UP FINAL ADDRESS

/READ A FILE

/IF ERRORs WHAT KIND?
/RIGHT CODE?

/YES», INCREMENT RETURN ADDRESS

/R 1IGHT CODE?
/YESs RETURN WITH AC=0

ZEND OF TAPE?

/YESs SET AC=-1 FOR RETURN

/ASSUME CONSECUTIVE PAGES



E\\\\\\\\'
3 4
-

GET.,

RETURN»

CALLING SEWUENCES

JMS
IAa
FA

READ

(ERROR RETURN)
(NORMAL RETURN)

NOP
TAD
DCcA
152
TAD
CMA
TAD
DCA
1Sz
TPMC
TAD
DCA

TPSP TPMC

SKP
JMP
JMS
152
JMP
JMS

DCa -

JMS
JMS
cia
TAD
SZa
JMP
JMS

JMS

DCa
TAD
TaD
DCA
JMS
152
I5Z
JIP
JMS
Clia
TAD
SZA

. JMS
15z

TAD
JMe

1

CLAa

cLA

READ
IA
READ.
READ

1A
NWORDS
READ

RDELAY
CHKSUM

JUNK
DELAY
CHKSUM
=5
ASSMBL
CODE
SPLICE
ASSMBL

NWORDS

SIZE
SPLICE
ASSMBL
1A
CHKSUM
ia
CHKSUM
SPLICE
Ia
NWORDS
GET
ASSMBL
JHKSUM
ERROR
READ
CODE
READ
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/PICK UP INITIAL ADDRESS

/PICK UP FINAL ADDRESS

/CLEAR BIT FLAG

/TEST FOR RECORD GAP

/READ CODE WORD
/READ WORD COUNT

/SI1ZE ERROR?

/READ DATA WORD

/UPDATE CHECKSUM

/READ ALL DATA?

/YESs, READ CHECKSUM

/CHECKSUM ERROR?
/NOs> INCREMENT RETURN ADDRESS

/CODE IN AC UPON EXIT



SPLICE,

JUNK»

BLANK.,

SIZE,
ERROR»

ASSMBL,»

BIT»

DELAY,

NOP
TPMC
P ]
JMS
JMS
JMS
JMS
NOP
TAD
pca
TPMC
SKP
JMP
TPSP
SKP
JMP
JMS
1Sz
JMP
JMP I
JMS
JMS
NOP
QP
NOP
TPSP
JMP
TPMC
TAD
JMS
TAD
DCA -
CLL RAL
pcA

S
TAD

TPSP TPMC

SKP
TAD
ISZ
JMP
JMpP I
NOP
TAD
I1AC
SZA
Juip
Jvr 1

SPLICE
RBOT
ERROR
BLANK
ERROR

RDELAY
CHKSUM

SPLICE+3

BLANK-+
DELAY
CHKSUM
=5
BLANK
BLANK
ERROR

RETURN

o1

HDELAY
DELAY
M14
COUNTR

STORE
DELAY
STORE

ONE
COUNTR
BIT
ASSMBL

MDELAY

=2
DELAY
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/SPLICE FOUND?
/YESs SPACE TO BOT

/SPACE TO RECORD GAP

/S5ET INDEX FOR BLANK TAPE

/TEST FOR SPLICE

/TEST FOR BIT

/BIT FOUND, RESET INDEX

/SPACE TO RECORD GAP
/ERROR CODE LOCATION

/TENNETAPE READ LOOP

/VAND I O" FOR &/S
/U"AND Q" FOR 8/5

/"NOP" FOR 8/S5



MDELAY.
FDELAY,
M14,
CHKSUM»
STORE.,
ia,
NWORDS»
COUNTR s
RDELAY.
CODE»

NNN NN

BDELAY.,

BNNNNNNN

ACE,

SKIP.,

TPSP=6371
TPMC=6372

$

)

CALLING SEGWUENCE:

JMS RBOT
(NORMAL RETURN)
NOP

PSP

1

TPMC

JMP o +=3
TAD BDELAY
DCca COUNTR
JMS , DELAY
PSP TPMC

152 COUNTR
JMP =3
JMP ] RBOT

-4000

CALLING SEQUENCE3

TAD +N
JMS SPACE
(NORMAL RETURN)
NOP
cia

- DCA SKIP

- JMS - READ
0
NOP
cLA
152 SKIP
R1P SPACE+3
QP 1 SPACE
0

42

C/me2™ FOR 8/

/TEST FOR SPLICE

/SET INDEX FOR SPACE

/S5PACE SPLICE PAST HEAD

/SET NEGATIVE INDEX
/READ A FILE

/WITH RIDICULOUS ARGUMENTS
/T0 FORCE AN ERROR

/IGNORE CODE WORD

/5KIP ANOTHER FILE
/FINISHED SKIPPING



