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PURPOSE

The Teletype-High Speed Paper Tape Driver services I/O operations on
the Console Teletype, the High Speed Paper Tape Reader and the High
Speed Paper Tape Punch. The driver is fully re-enterable and can ser-
vice simultaneous I/O on all three devices.

USAGE
Refer to the I/O Monitor documentation (DN 391476) for the description
of the IOS calls and FIOT configuration used to operate the driver. This
driver can perform the following functions:

1. Read a record - Teletype and High Speed.Reader

2, Write a record - Teletype and High Speed Punch

3. Write a file mark Teletype and High Speed Punch

4. Punch leadef - Teletype and High Speed Punch
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RECORD FORMATS

This driver reads and writes formatted or unformatted records. Two
formats, alpha and binary, are used for formatted records. The binary
format includes a record size, in bytes, at the beginning of the record.

The binary record format is shown in Figure 1, and the alpha format in
Figure 2.

L | No. C|B|B|B
/ /
F | Bytes DATA L|L|L
R
K{K|K
Figure 1
L C|B|B|B
/ /
F DATA LIL|L
R
K| K| K
Figure 2

As shown in the diagrams, a line feed character (L/F, 8A16) will be the
first character in each record. The binary record follows with two char-
acters of bye count. This is the total number of data bytes contained in
the binary record.

The alpha record does not have a byte count. The area shown as data in
the diagrams is the information to be moved during the I/O operation.
Each record closes with a carriage return character (C/R, 8D;¢). There
are three blank characters (BLK, A0 6) after each record on tape. These
will allow an operator to position the éape between records. The blanks
are not necessary when input is from a keyboard.

When the requested operation is alpha mode input, the first C/R following
the initial LL/F terminates the record regardless of how many input words
had been requested. This means there can be no C/R characters within
an alpha input record. When the requested number of words have been
input, the device will be disconnected even if there has been no C/R. The
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number of bytes in a binary record is a similar delimiter, If a user re-
quests 100 words input and the binary record contains 25, only' 25 words
would be input. If a record is larger than the number of characters re-
quested to input, the remainder is skipped before the input is terminated.

For output operations bit 0 of FIOT word 2 determines whether the record
will be output as a binary or alpha record. For input operations the driver
determines whether the incoming record is alpha or binary and sets bit 0
of word 2 accordingly.

For alpha mode input two control characters are recognized. These are
primarily to permit easy operator correction of mis-typed teletype input
records; however, they function for paper tape records as well. The first
character is RUBOUT (FF;¢). Instead of storing this character the driver
backs up the buffer pointer one character for each RUBOUT character,
thereby permitting mis-typed characters to be retyped. For example, if
the record ' ' ’

:QU, AKPH

were typed, when the operator intended to typé
:QU, ALPH

he may correéct it by continuing
(RUBOUT)(RUBOUT)(RUBOUT) LPH

Since the RUBOUT doesn't print the resulting record will appear on the
printout as

:QU, AKPHLPH

however, it will be corrected internally. The second character is the
horizontal arrow ( €). This will delete the entire record, which should
be then restarted including the initial line feed. Both of these characters
must be input before the closing carriage return. Once the carriage re-
turn has been input, the record is processed and no correction is possible.

When reading formatted records, if an ASCII BELL (X'87') character is
encountered between records, prior to the Line Feed character, the 1/0
operation is terminated and end-of-file status (bit 10 true) is returned in
word 3 of the FIOT. The driver accepts a WEOF call and outputs this
character to the device.
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Unformatted records, some time referred to as special format contain
no added formatting characters. The contents of the number of words
specified are transferred to or from the external medium. Unformatted
records are specified by setting bit 0 of FIOT word 6 true.

Notice that no positioning of paper tape input records occur for unformatted
record; data transferring begins with the first frame of tape read and con-
tinues until the requested number of frames has been read.

INDIVIDUAL DEVICES

The following section details considerations applicable to each of the de-
vice operated by this driver.

Console Teletype

The standard Teletype Mode 33/35 (Automatic Send-Receive) can be used

to type in or print out information at a rate of up to ten characters per
second, or to read in or punch out perforated paper tape at a ten characters
per second rate.

The teletype unit can perform the following functions through the driver:
1. Read a Record from Keyboard - Function Code B

The keyboard is enabled, the keyboard light lights, and characters
read are printed.

" 2. Read a Record from Reader - Function Code 9

The reader light lights and characters read are not typed. However,
the keyboard is enabled.

The teletype reader is not controllable by command from the computer. It
must be turned on and off manually. If the teletype keyboard is selected
for input, the reader may be turned on and allowed to drive the keyboard.
Similarly, when the reader is selected, the keyboard may be used instead,
but what is typed will not be printed.

3. Write a Record - Function Code E

A record is output to the receive section of the teletype and will print
if the ASR35 teletype mode switch is in the PRINT position, punched
if the switch is in the PUNCH position and printed and punched if the

switch is in the PRINT and PUNCH position. For the ASR33




BYM - Continued : Page 5

record is always printed and will be printed and punched if the
punch is turned on. These modes must be selected manually.

4, Write a File Mark - Call WEOF

The ACSII Bell character is output followed by approximately
60 blank frames. If the punch is on, it will appear as leader.
Bit 0 of FIOT word 6 must be false, (not special format)

5. Punch Leader - Function Code E

If the buffer address is given as X'7FFF', no data is output; instead
60 blank frames are output.

High Speed Paper Tape Reader

The 703 paper tape reader is an unidirectional photoellec':tric reader cap-
able of reading 300 characters per second continuously; or up to 100 char-
acters per second intermittently.

The reader has an adjustable tape guide which makes it capable of reading
8-channel, 7-channel, or 5-channel tapes.

~ Control of reader power is provided by an ON/OFF switch located on the

reader front panel. The RUN/LOAD switch is an integral part of the tape

guide mechanism,

The high speed reader can perform the following function through the driver.
1. Read a Record - Function codes 8 or 9

A formatted or unformatted record is read from the reader device.

High Speed Paper Tape Punch

The 703 paper tape punch is capable of punching up to 110 characters per
second. Each character consists of eight data bits plus a sprocket hole.
A hole in a data bit position represents a '"one'; no hole represents a ''zero''.

The controller contains a one-character buffer register that accepts data
from the 703 in the form of eight-bit binary numbers.
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Data transfer to the controller is under control of the central processor.
There are no punch controls or indicators located on the computer console.
Only a manual tape feed push-button is located on the punch assembly front
panel. When the TAPE FEED pushbutton is pressed, power is applied to
the punch mechanism whenever a character is transferred from the com-
puter. If the punch is off, there is a one second delay which allows the
punch to come up to speed before data is transferred to the punch. If the
punch is already on, there is no delay. Once started, the punch remains
on until a command from the computer turns it off.

The punch can perform the following functions through the driver.
1. Write a Record - Function Code E

A formatted or unformatted record is output to the paper tape punch.
This record will be identical to the same record punched on the
teletype punch.. :

2, Write a File Mark - Call WEOF

The WEOF call will cause a file mark (X'87') character to be punch-
ed followed by approximately 60 blank frames. Bit 0 of FIOT word
6 must be false, (not special format) :

3., Punch Leader - Function Code E

If the buffer address is X'7FFF', 60 blank frames are punched as
leader.

After any punch operation, the punch motor remains on which will eliminate
the one second delay when more than one record is to be output. When the
user is entirely finished using the punch, he should turn off the motor by
executing the instruction.

DOT PCHU,3

when PCHU is the unit code for the punch, normally X'C', This instruction
may be given even when the device might not be the punch. If another user
is using the punch, in a real-time system, the motor will be turned back on
when the next character is transferred and the turn-off instruction is harm-
less.
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TECHNICAL DISCUSSION

The following section is a discussion of the internal operation of the driver.
It describes the way in which the FIOT is used within the driver. Refer to
the I/O Monitor documentation (DN 391476) for a description of the FIOT
from the user's point of view.

A chart of the FIOT as it is used by the driver follows:

FIOT 0 | BB IBA
M ANW
JC LUN | FC
s

WA
DS

F EAA
NB

N O W NN e

The fields shown have the following meanings:

IBA - If IBA = 7FFF, the driver will output 6" of blank paper tape.
If IBA # 7FFF, it is used as the initial buffer address.

The user program should either directly or through the OPEN calling se-
quence, set in the mode bit of FIOT(1) when an output operation is being
performed by the teletype driver. However, when a read request is made,
the mode bit is set to reflect the correct input record format. The driver
checks the first input character to determine how to set the first input
character to determine how to set the mode and then reads the record.

Any time the left most bit of the first character is on, the mode is set to
alpha. Any time the bit is off, the mode is set to binary. This can be
done because all alpha characters have the left bit on. The first character
read in binary mode is the left byte of the number of bytes in the record
and, if the left bit was on, the record would be greater than 32, 767 bytes.
The record is read using the correct format.




BYM - Continued Page 8

JC - a 7-bit field used internally by the driver as a jump counter
control.
S - 16 -bit field which is the machine language command for the

particular I/O operation. If it is an input operation, the
sign bit is set; e.g. 82E9;¢. If it is an output operation, the
- sign bit is not set; e.g. 03EE16
—

WA - a 16-bit field which is the byte address of the next character
to be stored. This address starts out as the initial buffer
byte address and is incremented as characters are stored
into the buffer.

DS - a 16-bit field which is the end buffer byte address. This is
tested by the driver to insure the user's buffer doesn't over-
flow. DS is a byte address of the initial buffer address plus
the number of words requested. :

F - a 1-bit field used to specify the special format for input/out-
put. When F is a 1, there is no formatting done by the tele-
type driver. The number of words specified by the user are
transferred either in or out and the teletype is disconnected.
If F is 0, then M of FIOT(1) is used to determine the format.

NB - a 16-bit field where the number of bytes in an input binary
record are stored. The number is decremented as characters
are stored into the user buffer. The input is terminated if NB
goes to zero.
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