































































































































































































call is answered, the enable command is ended, with
the xic-xa couple setting the device end, channel
end status. Command chaining may be applied to
either a write or a read command, depending upon the
application. When conditions change and the pro-
grammer no longer desires to accept incoming calls,
a halt 1/0 command is given to the xic-xa couple
which causes the device end, channel end status
to be presented and the data set prevented from
answering any further incoming calls. Once an en-
able command is given, the data set remains condi-
tioned to answer calls until either a halt 1/0 or disable
command is issued.

IBM Terminal Adapter-Type |

The 1M Terminal Adapter-Type 1 enables the 2701
to control data transfer between an 1BM System/360
and the following terminals: 1M 1050, 1060, and 1070
terminals at 14.8 characters per second (134.49 bps)
or the 18BM 1070 at 66.6 characters per second (600
bps). Figures 7 and 8 illustrate the data sets and
communications facilities required for each of the
above terminals operating at different speeds. The 1BM
Terminal Adapter-Type 1 matches the line control re-
quired for terminal operation with the 1/0 channel
using System/360 programming capabilities, Polling
and addressing responses, veRc (vertical redundancy
checking) and Lrc (longitudinal redundancy check),
special character recognition, and shifted character
operations are all handled by the xa to minimize
system interference.

Commands

The 1BM Terminal Adapter-Type 1 decodes and ex-
cutes the following commands: read, write, inhibit,
enable, disable, prepare, diagnostic read, and diagnos-
tic write. The dial command is also valid for this
adapter when it has the automatic call feature. The
functions of these commands are explained under the
communication-start/stop adapters.

Special Features
Two special features are available for the iBM Terminal
Adapter-Type1:

The automatic call feature is obtainable with the 1BMm
Terminal Adapter-Type 1 only when operating with the
1BM 1050 Terminal.

The 1BM Line Adapter Feature is obtainable with
the 1BM Terminal Adapter-Type 1 only when operating
with the 1050 or 1070 terminals.

Adapter Operation

Character Set: The transmission code between the
2701 and the 1050, 1060, and 1070 terminals is six-
bit Bcp. The relationship between the 2701 and the
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1/0 interface is illustrated in Figures 10, 11, and 12.
One start bit and a minimum of one stop bit are added
to a character when the xA is transmitting, and they
are deleted from a character when the xa is receiving.
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6 Bit BCD

In the six-bit Bcp transmission code, S represents the
shift bit. A logical 1 identifies the upper case; a logical
0 represents the lower case. The B bit is the first bit
transmitted and received following the start bit. An
odd parity (check) bit follows the 1 bit. Each received
character is checked for odd vertical parity.

On incoming data, the shifted character set con-
version (a standard feature) automatically deletes the
up shift and down shift characters from the received
data stream, notes the last shift character received,
and inserts the eighth bit S to indicate the case to
System/360. On outgoing data, the S bit is removed
and noted. A change in this S bit automatically causes
insertion of the appropriate shift character (up shift
or down shift) into the outgoing data stream before
sending the data character.

\;TART! s | A t 8 { A2 | 1“‘2“{5@1] Outgoing Data Character
I

The C (check) bit in the character indicates the
correct odd parity count; a logical 1 if the bit count
of the character is even, or a logical 0 if the bit count
of the character is odd.

VRC and LRC are provided, with any detected
error setting the data check bit within the sense byte.

Polling and Addressing: When polling, a write com-
mand is initiated by a start 1/0 instruction which
causes the polling character to be transmitted on the
communications line. Command chaining to a read
command should be used so that the 2701 has a valid
command for receiving the incoming data.

Upon receiving a read command, the 2701 will
initiate a 28-second timeout. When polling, this time-
out is pre-empted by a 2-second short timeout. The
2701 will set the device end, channel end, and wnit
exception status when an @ character is received.
®) indicates the terminal has no data to send. The
device end, channel end and unit exception status is
set in the status byte when a timeout occurs; the time-
out sense bit will also be set. When the first character
received is a @), it indicates that the polling was suc-




Bit Position—(01)

Figure 12. Code Structure for 1076 Process Communication System

error. The xa logically determines which of the above
is valid and takes the following action:

Not Ready: The device end, channel end, unit ex-
ception status is set.

Error: The device end, channel end, unit check
status is set with the data check bit set in the sense
byte.

®Positive Response indicates that the text received
was correct or the addressed system is ready to re-
ceive data. In either case, the xa sets the device end,
channel end status.

The 1BM Terminal Adapter-Type 1 recognizes the
delete and idle characters and inciudes them in the
accumulated LRc but inhibits the transfer of these char-
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oo10] 1 z R A
Addr
0011 9 / J I
0100] 2 B
Poll
0101 @ S K
0110 EOA | T L .
#
0111] 3 ©) $ C
1000] 4 @ D
1001 U M
1010 v N
1011] 5 CR E
1100 w o O
1101] 6 EOB F
1110]| 7 G
111 EOT | X p
_J
0 1 2 3 4 5 6 7 System/360 Byte
- B A 8 4 2 1 Chg°‘< Six-Bit BCD

acters to the cpu.

1033 Operation — Message Restriction: The 1M 1070
Process Communication System uses the mm 1033
Printer. When the 1M Terminal Adapter-Type 1 is
used with the 600 bps line speed, a problem arises.

The 1033 Printer operates at 15 and the transmission
line operates at 600 bps (or a comparable rate of 67
cps). A four-character delay time is required be-
tween output printing characters. This is effected by
using the write command with three special char-
acters (pF in Hexadecimal Representation), inserted
between every printing character. The cpu program
must take into account the difference in operating
speed between the transmission line and the printer
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and provide the necessary delays for printing the out-
put, via the insertion of these write mark characters.
Delays can also be effected in this manner to carriage
returns, tabs, line feeds and so on.

IBM Terminal Adapter-Type Il

IBM Terminal Adapter-Type 1 provides the 2701 with
the controls for operation with the 1M 1030 Data
Collection System at 600 bits per second.

Commands

The 18M Terminal Adapter-Type u decodes and exe-
cutes the following commands: read, write, inhibit,
prepare, diagnostic read, and diagnostic write. The
functions of the commands are explained in the start/
stop adapter section.

Special Features

The 1M Line Adapter may be obtained with this
adapter.

Adapter Operation

Character Set: The transmission code between the
2701 and the terminals is six bits plus parity. The
relationship between the 2701 and the 1/0 Interface
is illustrated in Figure 13. One start bit and a minimum
of two stop bits are added to a character when the
XA is transmitting to the terminal and deleted when
the xa is receiving from the terminal.

System/360 Byte

check 6 Bit BCD

The bit B is the first bit transmitted and received on
the communications line following the start bit. The
C bit in the character indicates the correct odd parity
count: a logical 1 if the bit count of the character is
even or a logical 0 if the bit count of the character

is odd.

lcheck | i o
check| . I utgoing
(S} S'OPI STOP Data Character

#TART’B LA}B:L‘i]ZJ]

Each received character is checked for odd vertical
parity; a parity check causes the unit check bit to be
set with the terminating status. The parity check does
not cause the termination of the command.

Polling and Addressing: When polling, a write com-
mand is issued through a start 1/0 instruction which
causes the polling character to be transmitted on the
communication line. At the end of the write command,
command chaining to a read command should be per-
formed so that a read command, with its allocated
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storage, is ready for the incoming data. Upon receiving
the read command, the 2701 will initiate a timeout.
When polling, the 18M Terminal Adapter-Type u pre-
empts the 28-second timeout with a 500-millisecond
short timeout. When an () is received, the device end,
channel end, and unit exception status is set. The device
end, channel end, and unit check is set in the status
byte when a timeout occurs; the timeout bit is also set
in the sense field.

When addressing, a write command is issued through
a start 1/0 instruction that causes the addressing char-
acter to be transmitted on the communication line.
An (S) character (provided by the program) is trans-
mitted before the addressing characters. At the end of
the write command, command chaining to a read com-
mand is used to receive the ® or () character. @) will
set the device end, channel end, and unit exception
status as in polling. (¥) will set the device end, channel
end, which allows command chaining to the output
message.

Character Recognition: The following characters are
recognized during write command:

End of Transmission (ror) indicates the end
of transmission and places the 2701 in a control mode.
It is normally followed by polling or addressing.

® End of Address (roa) indicates the end of ad-
dress ( start of message).

The following characters are recognized during read
commands:

End of Block (roB) indicates the end of a block
of text. If a vrc error is detected in the block of data,
the device end, channel end, and unit check status will
be set with the data check bit set in the sense byte.
Otherwise, the device end, channel end status is set.

D) End of Address (Eoa) indicates that the follow-
ing characters will be text.

(N Negative response indicates that the addressed
terminal is not ready to receive data or that the text
received by the terminal is incorrect. The device end,
channel end, and unit exception status is set for not
ready condition, and the device end, channel end, and
unit check status is set with the data check bit set in
the sense byte for a text error.

@ Positive Response indicates that the addressed
system is available or that the text received was cor-
rect. The device end, channel end status will be set.

1033 Operation — Message Restriction: The 1033
Printer operates at 15 characters per second, and the
transmission line operates at 600 bps (or a comparable
rate of 60 cps). A three-character delay time is re-
quired between output printing characters. This is
effected by using the write command with three spe-
cial characters (pr in hexadecimal representation) in-
serted between every printing character. The cpu pro-
gram must consider the difference in operating speeds
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Figure 13. Code Structure for 1030 Data Collection System

between the transmission line and the printer and pro-
vide the necessary delays for printing the output by
insertion of write mark characters. Delays can also be
effected in this manner to carriage returns, tabs, line
feeds, and so on.

IBM Telegraph Adapter

The M Telegraph Adapter is identical to the 1BM
Terminal Adapter-Type 1 with the exception of the
communication medium. The 1BM Telegraph Adapter
operates over a telegraph network, through telegraph
relays, at telegraph speeds. It also performs an echo
check on the transmitted data. Factors such as com-

(23) 00 01 10 11

(4567)] 00 01 10 11 00 01 10 1 00 o] 10 1B 00 01 10 11
®

0000 8 - H

0001 | Space Y Q &

0010 1 z R A

0011 o | / J |

o100 2 B

0101 ] S K ?

0110 EOA T L .

#

0111 3 , $ C

1000 4 D

1001 U M

1010 v N Tab

1011 5 LF CR E

1100 W (o]

1101 6 EOB F

1110 7 Idle G

1111 EOT X P

0 1 2 3 4 5 6 7 System/360 Byte
B | A 8 4| 2 1 Ch(e:°'< Six-Bit BCD

mands decoded and executed, polling and addressing,
character recognition, and other operating functions
are the same as those for the 1BM Terminal Adapter-
Type 1. The status and sense bytes are defined exactly
as for the 18M Terminal Adapter-Type 1 except for the
added echo check. When an echo check error is dis-
covered, the unit check bit is set in the status byte and
the data check bit is set in the sense byte. The com-
mand is not ended because of an echo check.

Telegraph Adapter-Type |

The Telegraph Adapter-Type 1 enables the 2701 to
control data transfer between an 1BM System/360
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and the AT&s3B2 or Western Union Plan 115A Out-
stations. The speed of transmission is 45.57 or 75 bps.

Commands

The Telegraph Adapter-Type 1 decodes and executes
the following commands: read, write, inhibit, search,
prepare, diagnostic read, and diagnostic write. The
functions of these commands are explained in the
start/stop adapter section.

Special Features
There are no special features for this adapter.
Adapter Operation
Character Set: The transmission code between the
9701 and the terminals is Baudot. The relationship be-

Bit Position—(01)

tween the 2701 and the 1/0 interface is illustrated in
Figures 14 and 15.

5 0 6 l 7 System/360 Byte

case | Shifted Baudot Code

]
w

4 4 5

|

In the above figure, S represents the case. A logical 1
identifies upper case; a logical 0 identifies lower case.
The 1 bit is the first bit transmitted following the
start bit.

The shift character set conversion, a standard fea-
ture, automatically deletes Ltrs and Frics characters
from the received data stream and denotes the case. A

Figure 14.
printer Terminals (C Keyboard)
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Code Structure for AT&T 83B2, Western Union Plan 113A, and World Trade Tele-
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Figure 15. Code Structure for AT&T 83B2, Western Union Plan 1154, and World Trade Tele-

printer Terminals (A Keyboard)

sixth bit is added to the code set by the adapter; it
indicates case to the processor. Data bytes transferred
from the channel are in six-bit form. The adapter will
remove the sixth bit and note the case. A change in
case automatically causes the insertion of the proper
shift character (LTRs or rics) into the outgoing data
stream. The adapter will send two stop bits and check
for the presence of one stop bit on receive.

Polling and Addressing: When polling, a write com-
mand is issued through a start 1/0 instruction, which
causes the polling character to be transmitted on the
communication line. At the end of the write com-

mand, command chaining to a read command should
be used so that a read command with its allocated
storage is ready for incoming data. Upon receiving the
read command, the 2701 will initiate a timeout. When
polling, the Telegraph Adapter-Type 1 pre-empts the
28-second timeout with a 2-second short timeout. The
cpu program will be interrupted if V or M is received
(which is a negative response to a poll). The device
end, channel end status is set. Unit check will be set
in the status byte if a timeout occurs; the timeout bit
will be set in the sense field. The positive response to
a poll is the message itself.
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When addressing, a write command is issued
through a start 1/0 instruction, which causes the ad-
dressing characters to be transmitted on the communi-
cation line. At the end of the write command, com-
mand chaining to a read command is used to receive
the V or M response (which is the positive response).
A V or M will cause a normal device end and channel
end status which can be command-chained to the out-
put message. A timeout will set unit check in the status
byte and timeout within the sense field, as in polling,
to interrupt the cpu program.

When operation on the multidrop line allows ter-
minal to terminal traffic, different line control is re-
quired. In response to a polling message, the positive
response is a coc (Call Directing Code) or ssc (Sta-
tion Selection Code). If the cpu or a terminal on
another line is addressed, the cpc or ssc of the cpu
must be the first address sent by the terminal. The
character Az is assigned to the cpu in all systems. If az
is detected, a device end and channel end status will be
set, thus ending the polling read command. The V
answer-back must be sent by the program through a
write command, and a chained read command must be
provided for receiving the text. If the terminal has no
message to send, it will respond with a V. The V will
cause termination of the read command via channel
end and device end status. If some sequence other
than Az or V is received, a stop signal is given by the
channel when the byte count in the ccw (set to two
by the program) is exceeded. In this case, a search
command can be issued to monitor the line for end of
transmission (EoT), if the program does not want to
receive the message. Text messages must begin with
eEoA (End Of Address). For the atet 83B2 Terminal,
EOA is CR, LF, LTRs; for the Western Union Plan 115A
Outstation, EoA is the space character.

Character Recognition: The following characters are
recognized during read commands:

1. AV or M received as the first character sets
channel end and device end status.

2. ¥1cs H and LTRs are received as ot and set channel
end, device end and unit exception status.

The two-character sequence Az is received as the

A
3.
first two characters of a message and the address of

aille U0 QUQUICss

the cpu. The device and channel end status will be set.

Message Restrictions for Telegraph Adapter-Type

Terminal to Processor

1. All messages transmitted by a Western Union
Plan 115A Outstation from its paper tape reader must
be preceded with the sequence A, V, space.

2. A space character received by the 2701 will not
downshift (Fics to LTRs).
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3. Text immediately following the sequence Fics,
H, LTRs (EOT) Will be lost; EoT must not be sent be-
tween blocks of data.

Processor to Terminal

1. When transmitted, the characters (cr, LF, space
and blank) must be in the same case as the preceding
character.

2. The terminal control automatically inserts the
proper shift character in outgoing data when a change
of case is encountered.

Terminal to Terminal

1. az is the address assigned to the cpu and recog-
nized by the 2701.

2. End of Address (Eoa) must precede the trans-
mission of text: E0A for at&r 83B2 — CR, LF, LTRS; EOA
for wu 115A — Space.

Telegraph Adapter-Type Il

The Telegraph Adapter-Type 1t provides the necessary
controls for the attachment of telephone company tele-
typewriter exchange (twx) stations to the 2701. Con-
trol is point-to-point and is on common-carrier switched
150-bps Twx service. Transmission speed is 110 bps.

Commands

The Telegraph Adapter-Type 1 decodes and exe-
cutes the following commands: read, write, inhibit,
enable, disable, prepare, diagnostic read, and diagnostic
write. The dial command is also valid when the auto-
matic call feature is obtained. The functions of these
commands are explained in the section “Start/Stop
Adapters.”

Special Feature

The automatic call feature is obtainable with the Tele-
graph Adapter-Type 11.

Adapter Operation

Character Set: The transmission code used is the
eight-bit Data Interchange Code (asci). The relation-
ship of the 2701 with the 1/0 interface is illustrated
in Figure 16.

System/360 Byte

8 Level Data Interchange

L 1 1 1 1 L I i ] Code

One start bit and two stop bits are added to a char-
acter when the xa is transmitting to the terminal and
are deleted when the xa is receiving from the terminal.

Line Control: Identification type of answer-back is
handled by the 2701 and the System/360. Output
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Figure 16. Eight-Bit Data Interchange Code

messages can be of any length or format. Input mes-
sages can be of any length; however, certain format
restrictions are imposed because of the line control
used by these terminals. On input, or during read oper-
ations, the following characters are recognized by
the 2701:
wRU (Who are you?) This character causes device
end, channel end status to
be set.
xon (Transmitter on) This character causes channel
end, device end status to be
set.
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xoff (Transmitter off) This character causes device
end, channel end status to be

set.
eot (End of This character causes the de-
transmission) vice end, channel end, and

unit exception status to be set.

Message Restrictions for Telegraph Adapter-Type 11:

Terminal to Processor

1. Delete characters are recognized, and the 2701

deletes them from the input message stream.
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2. wru, xon, xoff, and £oT terminates receive op-
erations.

World Trade Telegraph Adapter

World Trade telegraph adapter enables the 2701 to
control data transfer between the 1BM System/360 and
various European telegraph printers over selectively
single current or double current telegraph lines at
either 50 bits per second or 75 bits per second.

Commands

The 1BM Terminal Adapter-Type 11 decodes and exe-
cutes the following commands: read, write, inhibit,
prepare, search, break, diagnostic read, and diagnostic
write. The functions of these commands are explained
in the section “Start/Stop Adapters.”

Special Features

There are no special features that operate with the
adapter.

Adapter Operation

Character Set: The transmission code used between
the 2701 and the terminals is the Baudot Code. The
relationship between the 2701 and the 1/0 interface is
illustrated in Figures 14 and 15.

System/360 Byte

Shifted Baudot Code

S represents the case. A logical one identifies the
uppercase; logical zero, the lower case. The 1 bit is the
first bit transmitted following the start bit. Shifted
character set conversion, a standard feature, auto-
matically deletes Ltrs and Fics characters from the re-
ceived data stream, notes the last shift character
received, and inserts a sixth bit (5) in the code set to
indicate the case to the processor. On outgoing data,
the S bit is removed and noted. A change in the S bit
automatically causes the insertion of the appropriate
shift character in the outgoing data stream before
sending the data character.

Attachment to the World Trade telegraph adapter is
point-to-point; thus, the line control method used is
contention rather than polling.

When the terminal is transmitting, the programmer
must insert from 4 to 20 LTr characters before inserting
the start of message character (line feed) to ensure
that the terminal is receiving properly. Should the
terminal bid for the line simultaneously with the
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processor, an echo check will occur, terminating the
write operation at the cpu.

When the terminal is receiving, the prepare com-
mand is issued to the World Trade telegraph adapter
to wait for the completion of the first space condition
from the terminal. The prepare command may be
terminated in one of three ways:

1. A true start bit is detected. This is recognized
by the line going to the space condition for one bit
time and then returning to the mark condition. The
device end, channel end status is set. Command chain-
ing to a read command can be used to receive the
incoming message.

2. The line goes to space and does not return to
mark within 28 seconds. The device end, channel
end, and unit check status is set with the timeout bit
set in the sense byte.

3. A halt 1/0 or a reset is received from the channel.
If a true start bit (as in 1 above) is detected and the
halt 1/0 is received prior to the status being presented,
the unit check status is also set. The receiving bit will
be on in the sense byte. Otherwise, the device end,
channel end status byte. Otherwise, thé device end,
channel end status is set.

Character Recognition:

1. eor (End of Transmission ) — format is FIGs, CHAR-
ACTER, LTRS with the character assigned on a per system
basis. Eor sets channel end, device end, and unit
exception status.

2. 0B (End of Block) — format is F16S, CHARACTER
with the character assigned on a per system basis. EOB
sets channel end, device end status.

3. A V or M received as the first character sets
channel end, device end status.

Message Restriction for World Trade Telegraph:

Terminal to Processor

1. The characters used in EoB and EoT must not
be the same.

2. A space character received by the 2701 will not
downshift ( F1es to LTRS ).

3. Text immediately following FIGS, CHARACTER, LTRS
will be lost. EoT must not be sent between blocks
of data.

Processor to Terminal

1. When transmitted, the characters (cr, LF, space,
and blank) must be in the same case as the preceding
character.

2. The terminal control automatically inserts the

proper shift character in outgoing data when a change
of case is encountered.



Communications—Synchronous Adapter

For the 2701, there is only one communications syn-
chronous type adapter: the Synchronous Data Adapter-
Type 1.

The Synchronous Data Adapter-Type 1 enables the
2701 to control data transfers in half-duplex syn-
chronous mode between an 1BM System/360 computer
and the following synchronous transmitter receiver
(stR) terminals and devices:

1. 18M 1009 Data Transmission Unit, 1sM 1013 Card
Transmission Terminal, M 7702 Magnetic Tape
Transmission Terminal, or the 1M 7740 Communi-
cation Control System at the following rates:

1,200 bits per second (150 characters per second )

2,000 bits per second (250 characters per second )

2,400 bits per second (300 characters per second )

2. 1M 7701 Magnetic Tape Transmission Terminal
or the 7750 Programmed Transmission Control at 1,200
bits per second (150 characters per second ).

3. 18M 7710 Data Communication Unit, 18M 7711
Data Communication Unit, or another 1BM System/
360 equipped with a 2701 Data Adapter Unit with the
Synchronous Data Adapter-Type 1 at the following
data rates:

1,200 bits per second ( 150 characters per second )

2,000 bits per second (250 characters per second )

2,400 bits per second (300 characters per second )

40,800 bits per second (5,100 characters per second )

Refer to Figure 17 for the required communications
facilities and data sets for each of the speeds described
in items 1, 2, and 3.

Two features are obtainable on the Synchronous
Data Adapter-Type 1.

1. Internal clock feature (prerequisite: Synchronous
Data Adapter-Type 1) provides the clocking pulses for

transmission speeds of 1,200; 2,000; and 2,400 bits per
second. This feature is required when the data set
does not provide the clocking pulses.

2. Dual communication interface feature (prerequi-
site: Synchronous Data Adapter-Type 1) provides a
second communication interface. Only one interface
is operable at a time.

For this adapter, additional information concerning
commands, status bytes, sense bits, and operational
functions will be provided in later publications.

Data Acquisition and Control Adapters

Data acquisition and control adapters for the 2701 in-
clude the following: the Parallel Data Adapter, Con-
tact Sense Adapter, Contact Operate Adapter, and
Serial Synchronous Adapter.

Parallel Data Adapter

The Parallel Data Adapter allows for the connection
and operation of external devices that transfer data,
parallel by bit, serial by word, with the System/360
processor. The data word size is 16 bits, expandable in
groups of eight up to 48 bits. The Parallel Data Adapter
presents a demand response interface to the external
device that allows for the half duplex transfer of
parallel data words into and out of System/360 proc-
essor and the external device. The Parallel Data
Adapter controls this interface, converts from data
word to byte and from byte to data word, develops
and checks one bit of odd parity per data word, and
transfers data to and from the 1/0 channel, parallel
by bit, serial by byte. The Parallel Data Adapter forces
the multiple byte mode of operation on the multi-
plexor channel. The number of bytes transferred in the

Communica- Common Carrier Common Carrier Common Carrier Customer Owned
\Hons Facili- Switched Telephone Leased Privote Line Broadband Communi- Communications
Speed ties Networks Telephone Services cations Services Facilities
1200 bps Western Electric Data Western Electric Data Modem equipment
Set 202A or equivalent Set 202A, B, or Western| Not Applicable (data set) having a
(150 cps) Union Data Set 1601A proper interface must
See note. or equivalent. be used.
See note.
2000 bps Western Electric Data Western Electric Data Modem equipment
Set 201A or equivalent Set 201A or equivalent Not Applicable (data set) having a
(250 cps) - proper interface must
See note. be used.
2400 bps Not Applicable Western Electric Data Modem equipment
Set 201B or equivalent Not Applicable (data set) having a
(300 cps) proper interface must
be used.
40,800 bps Modem equipment
Western Electric Data {data set) having a
Not Applicable Not Applicable Set 301B proper interface must
(5,100 cps) be used.

NOTE: The Internal Clock feature is required for operation at 1200 bits per second and on the Switched Telephone Networks.

Figure 17. Communications Facilities and Transmission Speeds
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multiple byte operation is dependent upon the size of
the data word. This can vary from two to six bytes.

The speed of operation of the Parallel Data Adapter
depends on the processor and channel to which the
2701 is connected and to the external device. Figures
20 and 21 show the maximum data rates obtainable for
each model of the System /360 processor. These rates
are shown for both the selector and multiplexor
channels,

In addition to the parallel data operation, the ppa
and the direct control feature (pcr) on a System/360
processor can simulate the direct data feature on the
704X (7040-7044) and 709X (7090, 7094, 7094 11) sys-
tems. The interface circuitry is different, but the logi-
cal operation is the same.

Commands

The Parallel Data Adapter decodes and executes the
following commands. ( See Figure 18 for the configura-
tion. )

Bit Configurations

Commands 0 1 2 3 4 5 6 7
Read 0 0 0 0 0 0 1 0
Read with Timeout 0 0 0 1 0 0 1 0
Write 0 0 0 0 0 0 0 1
Write with Timeout 0 0 0 1 0 0 0 1
Diagnostic Write 0 0 0 0 0 1 0 1
Diagnostic Read 0 0 0 0 0 1 1 0

Figure 18. Bit Configuration for Parallel Data Adapter Commands

Read: This command causes the Parallel Data
Adapter to accept data words from the external de-
vice and present them a byte at a time to the
System/360 channel.

Write: This command causes the Parallel Data
Adapter to take bytes of data from the System/360
channel, assemble them into data words, and transfer
them to the external device.

Read with Timeout: This command is the same as
the read command described above, except that a
2-second timeout is performed on the response of the
external device to a request for data transfer made
by the Parallel Data Adapter. This command is only
valid when the timeout feature is obtained.

Write with Timeout: This command is the same as
the write command described above, except that a
2-second timeout is performed on the response of the
external device to a request for a data transfer made
by the Parallel Data Adapter. This command is valid
only when the timeout feature is obtained.
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Diagnostic Write: The diagnostic write command
operates as the normal write. However, the control
and data transfer operations with the external device
are inhibited. After one data word has been assem-
bled in the Parallel Data Adapter, the device end,
channel end status is presented, which terminates the
command.

Diagnostic Read: This command operates like the
normal read operation, except that the control and
data transfer operations with the external device are
inhibited. The data word stored in the Parallel Data
Adapter’s assembly register is transferred to the
channel, and the device end status is presented, which
terminates the command. This command should be
preceded by the diagnostic write command.

Special Features

Extension Features: The Parallel Data Adapter pro-
vides a data word of 16 bits plus one bit of parity in
each direction. Through the use of the extension fea-
tures, the data word can be extended to 48 bits. One
bit of parity is supplied for the data words regardless
of the number of extension features used. Each exten-
sion feature adds eight input and eight output bits to
the data word.

Timeout Feature: The timeout feature is used to
recognize an external device failure. The timeout is
initiated under program command. A 2-second timeout
is performed from the time the Parallel Data Adapter
notifies the external device that it is ready for a data
transfer until the time that the external device re-
sponds. In detail, when the read ready or write ready
line is raised, the timeout begins. The timeout is reset
when the external device raises the demand line. The
timeout will restart on the next occurrence of a read
ready or write ready signal. If the demand response
does not occur within the 2-second timeout period, the
command will be ended with the device end, channel
end and unit check status set and with the timeout
bit set in the sense byte.

Adapter Operation

Operation between the Parallel Data Adapter and the
cxternal device is made through the Parallel Data
Adapter interface. The interface consists of a set of
lines that provide for control, signals and data paths
(Figure 19). The name and functions of each line or
lines of the interface are described below. Detailed
information concerning timing and voltage levels will
be published in the IBM 2701 Data Adapter Unit
Original Equipment Manufacturers Information man-
ual Form A22-6844.

Output Data Bus (PDA to External Device): The
output data bus consists of 17 lines on the basic
adapter. Sixteen lines are used to present data and one
line is used to present the odd parity bit to the exter-
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Figure 19. Parallel Data Interface

nal device. With extension features, the number of lines
can be increased to a maximum of 49 (48 data and
one parity ).

Input Data Bus (External Device to PDA): The input
data bus consists of 17 lines on the basic adapter. Six-
teen lines are used for input data and one line is used
to obtain the odd parity from the external device. With
extension features, the number of lines can be in-
creased to a maximum of 49 (48 data and one parity ).

Write Select (DA to External Device): This line is
used to notify the external device that it has been
selected for a write operation. The line is raised be-
cause of the recognition of a write command from the
channel, and it remains up until the end of the com-
mand.

Read Select (PDA to External Device): This line is
used to notify the external device that it has been
selected for a read operation. The line is raised because
of the recognition of the read command from the
channel, and it remains up until the end of the com-
mand.

Write Ready (PDA to External Device): This line
notifies the external device that a word of data is on
the output data bus. The data is stabilized and de-
skewed before the raising of this line.

The occurrence of a demand, EOR, or EOF signal from
the external device resets this line.

Read Ready (PDA to External Device): This line
notifies the external device that the ppa is ready to
accept the next word of data over the input bus.

The occurrence of a demand, EoR, or EoF signal from
the external device resets this line.

Demand (External Device to PDA): The significance
of the demand signal is dependent upon the command
being executed.

1. Write Command — The demand signal signifies
that the external device has accepted the data word on
the output data bus.

2. Read Command — The demand signal signifies
that the data on the input data bus is valid, stabilized,
and de-skewed.

The demand signal must be present for at least
800 nanoseconds. The maximum length of the demand
signal is dependent upon the external device and its
desired data rate. Data must remain valid for the
duration of the demand signal. A second read ready
or write ready signal will not be given while the
demand signal is still present.

Redundancy Error (External Device to PDA): This
line indicates that the external device has a parity error.

Suppress Word Parity Error (External Device to
PDA): This line from the external drive suppresses
data word parity checks during read operations. It is
used by devices which do not generate valid parity.

End of Record (eor) (External Device to PDA): This
line signifies that the external device has completed its
operation and will not generate or accept any more
data. Upon recognition, the ppa will present the de-
vice end, channel end status to the channel.

End of File (eor) (External Device to PDA): This
line signifies that the external device has completed its
operation and will not generate or accept any more
data. Upon recognition, the ppa will present the device
end, channel end, and unit exception status to the
channel. The unit exception status prevents command
chaining.

Word Count Equals Zero (“WC=0") (PDA to Exter-
nal Device): This signal is generated by the ppa
to inform the external device that the cpu has no more
data to transfer or will not accept any more data de-
pending upon the operation being a write or a read.
An eor or eor should be presented by the external
device. '

Interrupt (External Device to PDA): The interrupt
lines allow the external device to signal the cpu through
a channel interrupt that it requires service.

The interrupt signal, when occurring in the absence
of a read or write command, causes an attention status
to be set. When the interrupt signal occurs during a
read or write operation, device end, channel end and
attention status is set.

Addressing

Up to eight external devices may be connected to the
Parallel Data Adapter interface. There is almost an
unlimited number of ways in which the external de-
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vices can be connected to the Parallel Data Adapter
to operate with it through this interface. The only
restrictions are that the maximum number of con-
nections be eight and that the control signals be
valid with data transferred. There are two cases to be
considered here. In the first, only one of the external
devices is operating with the interface at any one time.
The entire data word goes to and comes from that one
external device. In the second, the data word is split
up among various external devices. The former situa-
tion has the problem of addressing whichever external
device will be operating with the interface at any
one time. The latter has the problem of having the
external devices respond properly to the interface
control signals.

In this section, a few of the many possible addressing
schemes will be outlined. First, consider the case in
which only one of the external devices is operating
with the interface at a time. The Parallel Data Adapter
interface has two select lines, read select and write
select, with no built-in capability for addressing the
one device of the eight possibilities with which the
Parallel Data Adapter can operate. There are several
means available to the user to do the addressing. Listed
below are three addressing schemes.

Manual Switching: This method of addressing sets
a manually operated switch on one of the external
devices to the o~ position. Manual switching is used
when ease of switching is a requirement but speed is
not. It is simple and economical. For an example of its
application, consider several “test cells” on the test
floor when only one is scheduled to run at a time. The
multi-drop capability allows relatively quick rotation
of test cells without the necessity of cable pulling
and equipment movement.

First Word Addressing: A more sophisticated ap-
proach is to have the first word of a write operation
contain the addressing information. Only the device
which recognizes its address will respond to further
interface signals. The device, once selected, will re-
main so until a new write operation is initiated. To
perform a write operation, the program need only
ensure that the address code appears in the first word.
To perform a read operation, the program must first
perform a one-word write operation to address the
device. When the write command ends, the program
can command chain directly to the read command.

As implied earlier, the ending of the read com-
mand does not end the selection of the external
device. Selection can bhe changed only by a new
write operation. (The exception to this is the case in
which the external device has been reset by an oper-
ator.) Additional read operations may thereby be
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performed with the same external device without the
necessity of an addressing write operation.

Direct Control Feature: An even more sophisticated
method of addressing is the use of the direct control
feature (pcr) available on the System/360 processors.
With this feature, the addressing can be accomplished
through the sense or timing lines. The external devices
may also indicate their need of service with the use of
the interrupt lines of the pcr. This device-program
communication is performed independent of the ppa
operation, thereby allowing for greater versatility.

In addressing, the problem of interface control arises
when the data word is split up for several external
devices. The approach to this problem differs with
each situation. Some typical questions a system de-
signer might ask and the answers to these questions
are given below.

Question: In a multiple-device attachment, which
device responds to the control signal from the 1/0
interface?

Answer: One device may be given the logic to re-
spond to the interface signals. If there are no more
than seven external devices on one interface, the others
can monitor the input signal lines (input to the 2701).

All devices can respond to the 1/0 interface con-
trol signals. The restriction here ensures that there
are no more than seven external devices on the line.
For example, consider the demand line. Once one of
the external devices has presented the demand signal
to the interface, any or all of the other external devices
can present the same signal to the interface. However,
once the demand line has fallen, no other external
device can raise it until the next ready signal has
ocurred. As stated above, when the number of external
devices on the interface is seven or less, all the external
devices can monitor the input lines.

Question: How does the external device know that
the other units have stabilized the input data or sam-
pled the output data?
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Answer: A standard data rate may be set when the
demand signal is given at a fixed period of time after
the rise of the ready line.

Question: How would one handle the case in which
a data transfer is intended for an needed by a specific
external device, but any data transfer including all
zeros is meaningful to another external device sharing
the interface?

Answer: One bit in the record to or from each ex-
ternal device can be set aside as a validity indication.
When this bit is on, the record is meaningful; when
this bit is off, the record is to be ignored. This bit can
be used on a read operation as well as a write. The
program tests this bit; if on, it uses this record; if off,
it ignores the record.



The addressing schemes do not require any modifica-
tion of the 2701. The 2701 has no indication of the
number of external devices that are on the interface
nor of the means used to address them. The program,
of course, must be aware of the external device ad-
dressing scheme.

Speed of Operation

The maximum over-all data rate possible for an exter-
nal device is a complex function. It depends on param-
eters such as the processor, the channel, the other
control units operating on the same and/or other chan-
nels, and the mode of operation (byte, multiple byte
and burst). The Parallel Data Adapter transfers bytes
with the channel at the maximum channel rate.

Read Operation

The read operation is initiated when the x1c-xa couple
accepts a read command from the 1/0 channel. Upon
the acceptance of this command, the read select and
read ready lines are raised on the Parallel Data Adapter
interface. The Parallel Data Adapter is then in a con-
dition to accept the first word of data from the external
device. When the input data is available, valid, and
de-skewed on the input data bus, the external device
will respond with the demand signal. The demand
signal causes the dropping of the read ready line. The
2701 will then attempt to obtain channel selection in
order to perform a data transfer. When selection has
been successfully accomplished, the x1c-xA couple will
transfer the received data word a byte at a time to the
1/0 channel. The mode of operation will be either
multiple-byte or burst mode. After the full data word
has been transferred to the channel, the Parallel Data
Adapter will again raise the read ready line, thus in-
forming the external device that the Parallel Data
Adapter is ready to accept the next word of data. When
data is again available, the external device will signal
demand, and the data transfer operation will proceed
as above.

The read operation may be ended in one of several
ways:

1. An external device presents EorR or EoF. When
the external device has determined that it has com-
pleted its data transfer with the System/360, it will
signal either EOR or EOF. The EOR will cause the 2701
to present the device end and channel end status to
the channel. The EoF signal will cause the 2701 to send
the device end, channel end, and unit exception status
to the channel. The unit exception status would pre-
vent command chaining in the channel. To ensure
the acceptance and transfer of the last word of data,
the Eor or EoF signal should not occur until the demand
signal has fallen. Once the Parallel Data Adapter has
accepted the word of data, the terminating status will

not be set until the final word has been transferred to
the channel.

2. The channel can accept no more data. When the
storage area allocated for the read operation has been
filled and no other area is available, the channel can
accept no more data. When the Parallel Data Adapter
presents one more byte of data than the channel can
accept, the channel will reject that byte and signal the
2701 to cease the operation. When the Parallel Data
Adapter recognizes the stop signal from the channel,
it signals wc=0 and read ready to the external device.
The wc=o0 line informs the external device that the
Parallel Data Adapter will not transfer data to the
System/360 channel. The read ready signal is available
for external devices which cannot end until they have
reached a physical position or have transferred all their
data. The Parallel Data Adapter looks for either the
EOR/EOF signals or the demand signal in response to
the read ready/wc=0 signals. If the device can end
immediately, it will present either Eor or ror. When
the Parallel Data Adapter recognizes these signals, it
will set the terminating status as described above. If
the external device cannot end immediately, it will
signal demand. Upon recognizing the demand signal
in response to the wc=0/read ready signals, the Parallel
Data Adapter will drop the read ready line and set
the channel end status. The setting of the channel end
status has meaning when the x1c-xa couple is operating
on the selector channel. The setting of this status will
release the 2701 from the selector channel, thus allow-
ing the channel to operate with other control units.
This status being set when the 2701 is operating on
a multiplexor channel, in the multiple byte mode, has
little use, since the multiplexor channel has a capa-
bility of operating with all control units to which it is
connected. When the external device drops the demand
signal, the Parallel Data Adapter will again raise the
read ready line. The data which is received by the
Parallel Data Adapter is not transferred to the channel.
This read ready-demand sequence continues until
either the EoR/EOF or interrupt signals occur, where-
upon the proper terminating status will be set.

3. Interrupts are set by the external device. An inter-
rupt signal occurring on the Parallel Data Adapter
interface while a read command is in progress causes
the immediate setting of terminating status. The atten-
tion bit is also set in the status byte. An interrupt signal
occurring while a a command is in operation must be
used with the greatest caution. If an interrupt occurs
during a demand signal, the deliverance of the last
word of data to the channel is uncertain. If the inter-
rupt signal is generated by other than the external
device currently operating on the read command, this
device either must be aware of the occurrence of the
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interrupt, or must recognize its occurrence when the
read select line drops prior to its setting the Eor or
EOF signals.

4. A timeout elapses. During a read with timeout
command (valid only when the timeout feature has
been obtained), if a timeout does elapse, the device end,
channel end, and unit check status will be set with
the timeout bit set in the sense byte,

With every data word accepted by the Parallel Data
Adapter, a check for correct odd parity is made. If a
parity error check occurs, and the suppress parity error
line is not signaled by the external device, then the unit
check status bit will be set with the data check bit set in
the sense byte. The command is not ended until the
normal ending occurs.

When an ending does occur, normal or otherwise,
the Parallel Data Adapter will drop the select out line
when the device end status has been set.

Write Operation

The write operation is initiated upon the selection of
either a write or a write with timeout command. The
write select line is raised and an immediate request for
data transfer made on the Parallel Data Adapter’s
recognition of a write command. On the multiplexor
channel, the Parallel Data Adapter forces the multi-
plexor byte mode. When the number of bytes in the
data word is obtained from the 1/0 channel to the
Parallel Data Adapter, the adapter raises the write
ready line and, when applicable, starts the timeout.
When the external device has accepted the data
word, it responds with the demand signal. When the
Parallel Data Adapter recognizes the demand signal,
it will reset the data bus, terminate the timeout, and
set up a request for another data transfer. With the
transfer of each data word, the Parallel Data Adapter
adds one bit of odd parity. If the external device checks
this parity and determines there has been a parity error
in the data transfer, it signals redundancy error. When
the Parallel Data Adapter recognizes a redundancy
error signal, it sets the timeout bit of the sense byte and
adds the unit check bit to the terminating status when
delivered. The command is not ended by the occur-
rence of the redundancy error signal. The write opera-
tion continues until one of the ending conditions occurs:
1. The entire data message has been transferred from
the 1/0 channel to the Parallel Data Adapter. This con-
dition is recognized by a stop signal given by the
channel when the Parallel Data Adapter requests the
transfer of another byte of data. The Parallel Data
Adapter will immediately set the wc=0 line unless a
partial word of data has been accumulated prior te
receiving the stop signal from the channel. If this is
the case, the Parallel Data Adapter will go through one
additional write ready demand sequence prior to sig-
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naling the wc=o0. In this way, the partial word will be
transferred to the external device. The wc=0 signal
informs the external device that the 1/0 channel will
not transfer any further valid data. The response of
either EOR or EOF signals causes the device end, channel
end status to be set and the operation ended. How-
ever, as in the read operation, the write ready signal
is given with wc=0. If the external device cannot
immediately end, it will respond with the demand
signal to the wc=o/read ready signals. When the
Parallel Data Adapter recognizes the demand re-
sponse, it immediately sets the channel end status and,
upon the dropping of the demand signal, again sets the
write ready signal. The data transferred on this write
ready-demand sequence will be all zeros with the
proper parity. The write ready/demand sequence con-
tinues with write ready raised as soon as demand
drops. When the external device sets either EOR, EOF or
interrupt lines, the operation is ended with the proper
terminating status.

2. Halt 1/0 is received from the channel. The opera-
tion for the halt 1/0 command is the same as though a
data transfer stop signal were issued by the channel.

3. The external device issues EOR or EOF signals.
When the Parallel Data Adapter recognizes an EOR/EOF
signal, it sets the device end and channel end status.
When the EoRr/EOF signal occurs prior to the receipt
of a stop signal or halt 1/0 from the channel, the Parallel
Data Adapter determines whether the last word of data
was successfully delivered to the external device. If it
was not, the unit check status is also set with the over-
run bit set in the sense byte.

4. The external device signals interrupt. When the
Parallel Data Adapter recognizes an interrupt signal
on the interface during a write operation, it sets de-
vice end, channel end, and attention status, terminating
the command. The cautions stated for the interrupt
termination during read operations also apply here.

5. Timeout elapses. During the execution of a write
with timeout command, if the external device does not
respond with the demand signal within 2 seconds of
the occurrence of the write ready signal, the timeout
elapses. This sets the device end, channel end, and unit
check status with the timeont sense hit set.

Interrupts

The Parallel Data Adapter recognizes an interrupt sig-
nal whether or not it has a command. In fact, a com-
mand is usually not present. In either case, when an
interrupt signal is recognized, the attention status will
be set. As described under the read and write opera-
tions, if a read or write command is present, the ter-
minating status will also be presented. When operating
without a command, the interrupt signal causes the
attention status by itself to be presented to the channel.



Diagnostics

The Parallel Data Adapter operates under two diag-
nostic commands. Diagnostic write command presents
one word of data to the Parallel Data Adapter. A diag-
nostic read operation causes the data stored in the
Parallel Data Adapter’s register to be read back to
the channel. The diagnostic read operation will not
cause the data register to be reset as is done with the
normal read operation. With both the diagnostic read
and diagnostic write operations, the control signals to
the external device are inhibited. The external device
will have no means of determining that a diagnostic
read or a diagnostic write operation is occurring. If
an interrupt signal occurs during a diagnostic opera-
tion, the Parallel Data Adapter responds as though a
normal command were present by setting the device
end, channel end, and attention status. The diagnostic
operation checks the data path up to the external inter-
face circuits.

Status Byte

The following statuses may be set by the Parallel Data
Adapter.

Channel End: The channel end status appears by
itself upon the refusal of the external device to respond
to a wc=0 signal on either a read or write operation.
The status indicates that the 2701 Parallel Data
Adapter will transfer no additional bytes of data with
the channel.

Device End: The device end status appears by itself
only when it has been preceded by the channel end
status. The device end status indicates that the external
device and Parallel Data Adapter have completed their
operations and are free to accept additional commands.

Device End, Channel End: The device end, channel
end status indicates that the operation has been
brought to a normal ending.

Device End, Channel End, Unit Check: This status
indicates that an unusual ending condition has
occurred. The sense byte should be obtained to deter-
mine which of the unusual ending conditions has
occurred.

Device End, Channel End, Unit Exception: This
status indicates that the external device has ended nor-
mally with the end of file signal.

Device End, Channel End, Unit Exception, Unit
Check: This status indicates that an unusual ending
has occurred with the external device signaling the end
of file. The sense byte should be obtained to deter-
mine the cause for the unusual ending.

Device End, Channel End, Attention: The device
end, channel end, attention status indicates that the
operation has been ended in one of two ways: it has
been ended by either the interrupt signal or the ror

signal, and prior to the status being delivered to the
channel, an interrupt signal has occurred.

Device End, Channel End, Unit Exception, Atten-
tion: This status indicates that the operation has ended
normally with the end of file signal and that prior to
the status being delivered to the channel an interrupt
signal has been received.

Device End, Channel End, Unit Check, Attention:
This status indicates that the operation has ended ab-
normally in one of two ways:

1. The operation has been ended by an Eor signal
with an unusual occurrence and an interrupt signal
has been received prior to the status being delivered
to the channel.

2. The operation has been ended by the interrupt
signal, with an unusual condition having occurred prior
to the appearance of the interrupt signal.

In either case, the sense byte contains information
defining the cause of the unit check status.

Device End, Channel End, Unit Check, Unit Excep-
tion, Attention: This status indicates that the operation
has not been successfully completed, that it has been
ended by the EoF signal, and that an interrupt signal
occurred prior to the status being delivered to the
channel.

The sense byte contains the cause of the unit check
status.

Sense Byte

Command Interrupt Bit 1: This bit is set when an
interrupt signal is received while the Parallel Data
Adapter is operating on a command. If the command
has been normally ended and an interrupt condition
occurs prior to the status being transferred to the
channel, the sense bit will not be set. The condition
of this sense bit enables the programmer to determine
which of the two causes for ending occurred under the
channel end, device end, attention status and the de-
vice end, channel end, unit check, attention status.

Data Check Bit 4: This bit is set when a parity check
fails during a read operation and the suppress parity
line is not signaled. This bit is also set when redun-
dancy check is signaled.

Overrun Bit 5: This sense bit indicates that data has
been lost. This occurs during a write operation when
the EoR or EOF signal is set prior to the data in the
Parallel Data Adapter being delivered in the external
device. This bit will not be set during read operations.
Data is lost when a stop is received from the channel
when the Parallel Data Adapter is attempting to per-
form a data transfer. However, the channel has the
ability to recognize this occurence. The Parallel Data
Adapter will not cause a unit check interrupt.

Timeout Bit 7: This bit is set during a read with time-
out or write with timeout operation when the external
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device does not respond to a data transfer request
within the 2-second timeout period.

Contact Sense Adapter

The contact sense adapter provides the System/360
with the capability of determining the condition of re-
motely set contacts and for binary voltage levels. The
basic contact sense adapter has provisions for oper-
ating with 48 points and is expandable in two steps of
48 up to 144 points. The contact sense adapter recog-
nizes either a contact closure or a binary voltage level.
The selection between contact sensing or voltage level
sensing is done on a per byte basis as an installation
option. Each byte can be specified as to whether it is
to be contact sensing or a voltage sensing. Under pro-
gram command, the contact sense adapter samples and
transfers to the channel from 1 to 18 bytes of sampling
data. When operating on the multiplexor channel, the
contact sense adapter operates in the word mode. In
addition to transferring the contact conditions to the
1/0 channel under program command, the contact sense
adapter, as an additional wire option, recognizes a con-
tact closure or a binary voltage level going to 1 of any
one of 8 points in the first contact sense byte as an
interrupt condition.

The contact sense adapter also has the capability,
under program command, of performing a timeout.
This timeout is initially set to be from 30 microseconds
to 4 seconds by the customer engineer at installation
time. When performing this timeout, the contact sense
adapter initially samples and delivers the number of
bytes requested, presents the channel end status and
then initiates the timeout. At the conclusion of the time-
out period, the device end status is set.

Commands

The contact sense adapter recognizes and operates on
the following commands (the bit configuration is
shown in Figure 20).

Read A: On recognition of the read A command, the
contact sense adapter samples the contact points start-
ing with the first byte. Each byte of data is transferred
in succession to the 1/0 channel until either the last
byte in the adapter has been delivered or a stop has
been received from the channel.

Read B: On recognition of the read B command, the
contact sense adapter samples the contact points start-
ing with the seventh byte. Each byte of data is trans-
ferred in succession to the 1/0 channe! until cither the
last byte in the adapter has been delivered or a stop
has been received from the channel (this command is
valid only when the first extension feature is obtained).

Read C: On recognition of the read C command, the
contact sense adapter samples the contact points start-
ing with the 13th byte. Each byte of data is trans-
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Bit Configurations

Commands 0 i 2 3 4 5 6 7
Read A 0 0 0 0 0 0 1 0
Recd A with Timeout 0 0 0 1 0 0 1 0
Reod B 0 0 0 0 0 1 1 0
Read B with Timeout 0 0 0 1 0 | 1 0
Read C 0 0 0 0 1 0 1 0
Read C with Timeout 0 0 0 1 1 0 1 0
Diagnostic Read Odd 0 1 1 0 0 0 1 0
Diagnostic Read Even 0 0 1 0 0 0 1 0

Figure 20. Bit Configuration for Contact Sense Adapter
Commands

ferred in succession to the 1/0 channel until either the
last byte in the adapter has been delivered or a stop
has been received from the channel (this command
is valid only when the second extension feature is
obtained ).

Read A with Timeout: This command is identical to
the read A command except that at the end of the read
A operation, the channel end status is presented and a
timeout is initiated. At the completion of the timeout,
the device end status is delivered (this command is
valid only when the first extension feature is obtained).

Read B with Timeout: This command is identical to
the read B command except that at the end of the read
B operation, the channel end status is presented and a
timeout is initiated. At the completion of the timeout,
the device end status is delivered.

Read C with Timeout: This command is identical to
the read C command except that at the end of the
read C operation, the channel end status is presented
and a timeout is initiated. At the completion of the
timeout, the device end status is delivered (this com-
mand is valid only when the second extension feature
is obtained).

Diagnostic Read Odd: With this command, the con-
tact sense adapter circuitry sets the odd bytes to a
logical 1 and the even bytes to a logical 0. A normal
read A operation is then performed.

Diagnostic Read Even: With this command, the con-
tact sense adapter circuitry sets the even bytes to a
logical 1 and the odd bytes to a logical 0. A normal
read A operation is then performed.

Extension Features

The contact sense adapter provides for the sampling
of 48 external points. The two extension features allow
the number of contact points to be expanded to 96
and 144. The first extension feature validates the read
B and the read B with timeout commands, and the



program has the ability of picking and dropping each
contact point without disturbing the condition of the
other contacts. The basic Contact Operate Adapter
comes with 48 contact points and is expandable in
steps of 48 to 96 or 144 contact points. When operating
on the multiplexor channel, the Contact Operate
Adapter forces the multiple byte mode of operation.
Momentary contact closures can be achieved through
the use of the timeout operation and command chain-
ing, as will be discussed in the following sections.

Commands

The Contact Operate Adapter decodes and executes
the following commands. (See Figure 21 for bit con-
figuration. )

Bit Configurations

Commands 0 1 2 3 4 5 6 7
Write A 0 0 0 0 0 0 0 1
Write A with Timeout 0 0 0 1 0 0 0 ]
Write B 0 0 0 0 0 ! 0 1
Write B with Timeout 0 0 0 1 0 1 0 ]
Write C 0 0 0 0 1 0 0 1
Write C with Timeout 0 0 0 ] 1 0 0 1
Diagnostic Read 0 0 0 0 0 0 1 0

Figure 21. Bit Configuration for Contact Operate Adapter
Commands

Write A Command: The write A command starts the
data transfer to the first byte of the Contact Operate
Adapter. The bytes are brought in one at a time from
the channel to the Contact Operate Adapter’s registers.
A 1 condition will cause a contact to set (close); a
0 condition will cause a contact to be reset (open);
contacts which are not required to change condition
by the write operation will not open or close, that is,
a contact which is closed remains closed, and a con-
tact which is open remains opened without any mo-
mentary changes in condition.

Write B Command: The Write B Command starts
the data transfer to the seventh byte of the Contact
Operate Adapter. The bytes are brought in one at
a time from the channel to the Contact Operate
Adapter’s register. A 1 condition will cause a con-
tact to close; a 0 condition will cause a contact to
open. Contacts which are not required to change con-
dition by the write command will not close or open,
that is, a contact which is closed remains closed, and
a contact which is open remains opened without any
momentary changes in condition. The operation will
be terminated with the device end, channel end status
after the last byte has been obtained or a stop signal

received from the channel. (This command is valid
only when the first or second extension feature is
obtained. )

Write C Command: The write C command starts
the data transfer from the 13th byte of the Contact
Operate Adapter. The bytes are brought in one at a
time from the channel to the Contact Operate Adap-
ter’s registers. A 1 condition will cause a contact to
set (close); a 0 condition will cause a contact to reset
(open). Contacts which are not required to change
condition by the write command will not experience
any momentary opens or closures, that is, a contact
which is closed remains closed, and a contact which
is open remains opened without any momentary
changes in condition. The operation will be terminated
with the device end, channel end status after the last
byte has been obtained or a stop signal received from
the channel. (This command is valid only when the
second extension feature is obtained.)

Write A with Timeout: This command is operated
in the same manner as the write A command, except
that after the last byte or a stop signal has been re-
ceived from the channel, the Contact Operate Adapter
will set the channel end status and initiate a timeout.
At the completion of the timeout, device end status
will be set.

Write B with Timeout: This command is operated
in the same manner as the write B command, except
that after the last byte has been received or a stop
signal has been received from the channel, the Contact
Operate Adapter will set the channel end status and
initiate a timeout. At the completion of the timeout,
device end status will be set. (This command is valid
only when the first extension feature is obtained.)

Write C with Timeout: This command is operated
in the same manner as the write C command, except
that after the last byte has been received or a stop
signal has been received from the channel, the Con-
tact Operate Adapter will set the channel end status
and initiate a timeout. At the completion of the time-
out, device end status will be set. (This command is
valid only when the second extension feature is ob-
tained. )

Diagnostic Read: The diagnostic read operation
causes one byte of data to be read to the 1/0 channel.
The first bit in this byte is the or’ed function of the
contact conditions of the first bit position in each byte,
that is, if the first, 13th, 20th, 27th, 34th, or 41st contact
is closed, the first bit in the read byte will be a 1. If all
are opened, the bit will be a 0. Likewise, the second
bit position in the read byte is the or’ed function of
the second bit in each byte of the Contact Operate
Adapter. This continues until the eighth bit in the
read byte becomes the or’ed function of the eighth
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bit position in each byte of the Contact Operate
Adapter.

Extension Features

The Contact Operate Adapter provides 48 contacts
for external sampling. Through the use of the two
extension features, the number of contacts can be ex-
tended to 96 and 144, respectively. The first extension
feature validates the write B commands, and the sec-
ond extension feature validates the write C commands.

Adapter Operation

The Contact Operate Adapter presents a two-wire per
contact interface for external sampling. Detailed in-
formation concerning the timing and contact readings
for this connection will be available in the IBM 2701
Data Adapter Unit Original Equipment Manufacturers
Information, Form A22-6844.

The length of the timeout may be set at installa-
tion time to be anywhere from 30 milliseconds to 4
seconds.

Write Operation: The write operation is initiated by
the Contact Operate Adapter accepting any one of the
six write commands. Upon recognizing a write com-
mand, the Contact Operator Adapter will accept the
first byte of data from the 1/0 channel and place it in
the contact operate register in the first, seventh, or 13th
byte position, depending upon the command. The con-
tact operate register maintains the current condition
for each contact point. A logical 1 stored in a contact
operate register position will cause the associated con-
tact to be held closed (set). This register does not need
to be cleared prior to loading in a new byte of data.
This allows the contacts, once set, to remain set during
loading operations on other contacts. As soon as a bit
position in the contact operate register is loaded with
a logical 1, the corresponding relay will commence the
setting of the contact. The contact operate adapter uses
reed relays and the set time is approximately 1 milli-
second. When a bit position contains a 0, the cor-
responding relay will be reset (open). The reset time
is in the order of several hundred microseconds.

Once the first byte of data has been loaded into the
contact operate register the Contact Operate Adapter
will request the next byte of data from the 1/0 channel.
The operation is terminated when either the last byte
of data has been loaded into the contact operate regis-
ter, the last byte of data being either the sixth, 12th,
or 18th byte, depending upon the number of cxtension
features obtained, or a stop signal is received from the
1/0 channel. When the command is without a timeout,
the device end, channel end status is set. When the
command is with a timeout, the channel end status is
set, and a timeout operation is initiated. At the com-
pletion of the timeout the device end status is set.
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The programmer will find it most helpful to maintain
a mirror of the contact operate register within core.
With this, the programmer has an indication of the
exact status of every contact in the Contact Operate
Adapter. This also aids in the setting of the Write
message. For example, when a contact point needs to
be changed, the programmer need only change the bit
position as it appears in core and perform a Write A,
Write B, or Write C with the byte count just large
enough to ensure that the bit change is transferred to
the Contact Operate Adapter.

When the need exists for momentary contact clos-
ures, the contact operate timeout commands should
be used. For example, consider the case where a
contact needs to be closed for a period of 3 seconds
and then opened, the timeout set to 1 second. To do
this, the programmer sets up four write commands.
The first three write commands are with timeout and
command chaining. The fourth command is without
a timeout. With the first write command, the pro-
grammer sets the contacts to the initial conditions.
The second and third write commands can either
rewrite the same data that was written with the first
write command or rewrite just one byte. The latter can
be done because the command does not change any
contact conditions. The commands are needed only to
initiate a timeout. This technique is used to reduce the
system interference. The fourth write command causes
the required contacts to be opened. The Contact Oper-
ate Adapter, when receiving the first write command,
loads the contact operate register, thus setting the
contacts in the initial condititons. After the last byte
is transferred, the channel end status is presented and
a timeout initiated. At the end of the 1-second time-
out, the device end status is presented. Command
chaining then occurs to the second write command.
After the data transfer initiated by the second write
command has been completed, the channel end status
is presented and the timeout initiated. At the termi-
nation of the timeout, the device end status is set,
and chaining occurs to the third write command. The
third write command is operated on by the Contact
Operate Adapter as is the second write command.
After the third 1-second timeout is completed, the Con-
tact Operate Adapter sets the device end status and
the channel command chains to the final write opera-
tion. The data transfer in this write operation causes
the applicable contacts to be reset. At the completion of
the data transfer, the device end, channel end status is
presented, and an interrupt occurs. The interrupt in-
forms the program that the operation has been com-
pleted. This example would have been much simpler if
the length of the timeout were 3 seconds rather than the
1 second specified. An example with the length of
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The transmission adapter (xa) provides for the con-
nection and operation of remote and local devices
with the System/360. The 2701 obtains its personality
from the transmission adapter it houses. Each trans-
mission adapter provides for the attachment and
operation of a particular device or class of devices
with the 2701. The transmission adapter contains the
circuitry and logic for the control of a terminal de-
vice, the buffering of the data flow, the decoding of
the program commands, and the connection to and
operation with the xic and the 1/0 channel.

Transmission adapters used in the 2701 are classi-
fied into one of three types: communications-start/stop
adapters, communications synchronous adapters, and
data acquisition and control adapters.

Communication-Start/Stop Adapters

Start/stop adapters for the 2701 include the following:
1BM Terminal Adapter-Type 1, 1iBM Terminal Adapter-
Type 11, Telegraph Adapter-Type 1, Telegraph Adapter-
Type 11, 1BM Telegraph Adapter, and the World Trade
Telegraph Adapter. The operation of the 2701 start/
stop adapters with the remote terminals requires vari-
ous types of communications facilities and data sets
(Figure 6). Figures 7 and 8 list the 2701 start/stop
adapters and the terminals that may be operated with
each. Also listed are the communications facilities and
data sets required for the operation.

Programming Considerations

For those communication-start/stop terminals (1030,
1050, 1060, 1070, etc.) which can operate with both
the 2701 and 2702, the operation programs used are
identical. However, this compatibility does Not extend
to diagnostic programs.

Commands
The communications-start/stop adapters decode and
execute the commands listed below. Some commands,

2701 o
Data Adapter Unit 2701 Communication
Facility
Data Set

Interface

e

Transmission Adapters

such as read, write, and inhibit, are valid for all adap-
ters; other commands, such as dial and search, are
valid only for certain ones. The commands used by
each type of adapter are listed in the section for that
adapter. Binary representation of each command is
given in Figure 9.

Read: This command causes bytes to be transferred
from the communication line to the channel at a data
rate equal to that of the communication line.

Write: This command causes bytes to be transferred
from the channel to the communication line at a data
rate equal to that of the communication line.

Inhibit: This command performs the read operation
but inhibits the time-out function. Otherwise, the
operation proceeds as if a read command had been
issued.

Break: This command causes the 2701 to transmit
continuous space signals to the line. Bytes transferred
from the channel to the addressed unit must all be
zeros. To provide control over the length of a space
signal, a byte count must be specified by the program.

Prepare: This command can be used in a contention
type communications system to indicate (to the cpu)
that data are arriving. When a valid start bit is de-
tected while the xic-xa couple is operating upon a
prepare command, the command is terminated with a
device end, channel end status. Prepare can be
command-chained to a normal read command. No
data transfer occurs with this command, and timeout
is not active during its execution.

Search: This command causes the 2701 to react as
though a read command has been issued, but data are
not transferred to the channel. The data line is moni-
tored for an ot (end of transmission). Line timeout
is active during the execution of this command. This
command is valid only for the Telegraph Adapter-
Type 1.

Terminal

Terminal
Data Set

Interface

Figure 6. Terminal Connection via Data Sets and Communications Facilities
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Terminol

Communication Facility

Terminal Dato Set l

2701 Dota Set |  Speed
|

| 2701 Adapters

1050 Data Communication System

1051 Control Unit Model 1 or 2

Common Carrier Switched
Telephone Network

Common Carrier Switched {150 bps)
Teletypewriter Exchange (TWX)
Network

Western Electric
103A

Western Electric
103A

Common Carrier Leased Private
Line Telephone Service

Western Electric
1038 or F

Western Electric
103F

Western Union Class D{180bps)
Channel

“Western Union
Data Set 8500

Western Union
Data Set 8500

134, 4 Boud

14.8 Char/Sec

IBM Termina!l Adapter Type |
#4645

1051 Control Unit Model 1 or 2
with Telegroph Attachment #7873

Telephone Company Schedule 3
or Western Union Class C Channels
(62.5 ma Neutral Signal)

Not Required

Not Required

75.0 Baud

8.33Char/Sec

IBM Telegraph Adapter

1051 Control Unit Model 1 or 2
with Line Adapter #4790

Customer-Owned Two-Wire
Networks Conforming to IBM 1030
Data Collection System Physical
Planning, Form A24-3021

Not Required

Not Required

134.4 Baud

14.8 Char/Sec

IBM Terminal Adapter Type |
#4845

IBM Line Adapter
#4636

1060 Data Communication System

1061 Control Unit Model 1 or 2 Common Carrier Leased Private Western Electric "~ Western Electric 134.4 Baud 1BM Terminal Adapter Type |
Telephone Service 103B 103F #4645
Western Union Class D (180 bps) Western Union Western Union 14.8 Char/Sec
Channel Data Set 8500 Data Set 8500

1061 Control Unit Model 1 or 2 Customer-Owned Two-Wire 134.4 Baud 1BM Terminal Adapter Type |

with Line Adapter #4790 Networks Conforming to IBM 1030 Not Required Not Required #4645
Data Collection System Physical 14,8 Char/Sec | IBM Line Adapter
Planning, Form A24-3021 #4636

1030 Dota Collection System

T03TA Input Station “Customer-Owned Two-Wire 600 Baud IBM Terminal Adapter Type 1
Network Conforming to IBM 1030 Not Required Not Required #4648
Data Collection System Physical 60 Char/Sec IBM Line Adapter
Planning, Form A24-3021 #4637

1031A Input Station Common Carrier Leased Four-Wire | Western Electric Western Electric 600 Baud .

with Common Carrier Adapter #2068 |  Full Duplex Private Telephone 2028 2028 1BM Terminal Adapter Type f|
Service 60 Char/Sec 4648
Western Union Class E (1200 bps) Western Union Western Union
Channel 1601-A 1601-A

1070 Pracess Communications System
1071 Control Unit Mode! 1 Common Carrier Leased Private Western Electric Western Electric 134.4 Baud

Line Telephone Service 103F 103F
Western Union Class D (180 bps) Western Union Western Union
Channel Data Set 8500 Data Set 8500

14.8 Char/Sec

IBM Terminal Adapter Type |
14645

1071 Control Unit Model 1
with Line Adapter #4792

Customer-Owned Two-Wire
Network Conforming to IBM 1030
Data Collection System Physical
Planning, Form A24-3021

Not Required

Not Required

134.4 Baud

14.8 Char/Sec

IBM Terminal Adapter Type |
#4645

IBM Line Adapter
#4636

1071 Control Unit Model 2 Common Carrier Leased Four=Wire Western Electric Western Electric 600 Baud
Full Duplex Private Telephone 2028 2028 IBM Termina! Adapter Type |
Service 66.6 Char/Sec | #4646
Western Union Class E (1200 bps) Western Union Western Union
Channel 1601-A 1601-A
1071 Control Unit Model 2 Customer-Owned Two-Wire 600 Baud IBM Terminal Adapter Type |
with Line Adapter #4793 Network Conforming to IBM 1030 Not Required Not Required #4646
Data Collection System Physical 66.6 Char/Sec | IBM Line Adapter
Planning, Form A24-3021 #4637
TWX (Teletypewriter Exchange)
Teletypewriter Corporations Common Carrier Switched Western Electric Western Electric 110 Baud
Models 33 and 35 Telephone Networks or Switched 103A 103A Telegraph Adapter Type Il
Teletypewriters 150 bps TWX Networks #7885
Other Terminals
AT&T 83B2 Selective Telephone Company Schedule 1 Not Required Not Required 45,5 Baud
Calling Terminai Channels (45 bps) Telegraph Adapter Type |
#7860
Telephone Company Schedule 2 56.9 Baud
Channels (57 bps) Telegraph Adapter Type |
#7861
Telephone Company Schedule 3 74.2 Baud
Channels (75 bps) Telegraph Adapter Type |
#7862
Western Western Union Closs B Channels Not Required Not Required 56.9 Baud
Outstation (57 bps) Teiegraph Adopter Type |
7861
Western Union Class C Channels 74.2 Baud Telegraph Adapter Type |

(75 bps)

#7862

® Figure 7. Attachable Terminals and Communications Facilities for Domestic Use ( Communica-
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Communications—Synchronous Adapter

For the 2701, there is only one communications syn-
chronous type adapter: the Synchronous Data Adapter-
Type 1.

The Synchronous Data Adapter-Type 1 enables the
2701 to control data transfers in half-duplex syn-
chronous mode between an 1BM System/360 computer
and the following synchronous transmitter receiver
(sTR) terminals and devices:

1. 1BMm 1009 Data Transmission Unit, 18m 1013 Card
Transmission Terminal, M 7702 Magnetic Tape
Transmission Terminal, or the 1M 7740 Communi-
cation Control System at the following rates:

1,200 bits per second (150 characters per second )

2,000 bits per second (250 characters per second )

2,400 bits per second (300 characters per second )

2. 1BM 7701 Magnetic Tape Transmission Terminal
or the 7750 Programmed Transmission Control at 1,200
bits per second ( 150 characters per second ).

3. iBM 7710 Data Communication Unit, 1sBM 7711
Data Communication Unit, or another 1BM System/
360 equipped with a 2701 Data Adapter Unit with the
Synchronous Data Adapter-Type 1 at the following
data rates:

1,200 bits per second (150 characters per second)

2,000 bits per second (250 characters per second )

2,400 bits per second (300 characters per second )

40,800 bits per second (5,100 characters per second )

Refer to Figure 17 for the required communications
facilities and data sets for each of the speeds described
initems 1, 2, and 3.

Three features are obtainable on the Synchronous
Data Adapter-Type 1.

1. Internal clock feature ( prerequisite: Synchronous
Data Adapter-Type 1) provides the clocking pulses for
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transmission speeds of 1,200; 2,000; and 2,400 bits per
second. This feature is required when the data set
does not provide the clocking pulses.

2. Dual communication interface feature (prerequi-
site: Synchronous Data Adapter-Type 1) provides a
second communication interface. Only one interface
is operable at a time.

3. Automatic call feature: Enables the 2701 to orig-
inate calls on a switched dial network by dialing
through an At & T 801A1 type auto dial unit. This fea-
ture is not needed or used for handling the automatic
answering of calls on a switched network. This feature
is available only for operation at 1,200 bps.

For this adapter, additional information concerning
commands, status bytes, sense bits, and operational
functions will be provided in later publications.

Data Acquisition and Control Adapters

Data acquisition and control adapters for the 2701 in-
clude the following: the Parallel Data Adapter, Con-
tact Sense Adapter, Contact Operate Adapter, and
Serial Synchronous Adapter.

Parallel Data Adapter

The Parallel Data Adapter allows for the connection
and operation of external devices that transfer data,
parallel by bit, serial by word, with the System/360
processor. The data word size is 16 bits, expandable in
groups of eight up to 48 bits. The Parallel Data Adapter
presents a demand response interface to the external
device that allows for the half duplex transfer of
parallel data words into and out of System/360 proc-
essor and the external device. The Parallel Data
Adapter controls this interface, converts from data

Communica- Common Carrier Common Carrier Common Carrier Customer Owned
\tions Facili- Switched Telephone Leased Private Line Broadband Communi- Communications
Speed ties Networks Telephone Services cations Services Facilities
1200 bps Western Electric Data Western Electric Data Modem equipment
Set 202A or equivalent Set 202A, B, or Western| Not Applicable (data set) having a
(150 cps) Union Data Set 1601 A proper interface must
See note. or equivalent. be used.
See note.
2000 bps Western Electric Data Western Electric Data Modem equipment
Set 201A or equivalent Set 201A or equivalent Not Applicable (data set) having o
(250 cps) proper interface must
See note. be used.
2400 bps Not Applicable Western Electric Data Modem equipment
Set 201B or equivalent Not Applicable (data set) having a
(300 cps) proper inferface must
be used.
40,800 bps Modem equipment
Western Electric Data (data set) having a
Not Applicable Not Applicable Set 301B proper interface must
(5,100 cps) be used.

NOTE: The Internal Clock feature is required for operation at 1200 bits per second and on the Switched Telephone Networks.

Figure 17. Communications Facilities and Transmission Speeds
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word to byte and from byte to data word, develops
and checks one bit of odd parity per data word, and
transfers data to and from the 1/0 channel, parallel
by bit, serial by byte. The Parallel Data Adapter forces
the multiple byte mode of operation on the multi-
plexor channel. The number of bytes transferred in the
multiple byte operation is dependent upon the size of
| the data word. This can vary from two to six bytes.

In addition to the parallel data operation, the ppa
and the direct control feature (pcr) on a System/360
processor can simulate the direct data feature on the
704X (7040-7044) and 709X (7090, 7094, 7094 1) sys-
tems. The interface circuitry is different, but the logi-
cal operation is the same.

Commands

The Parallel Data Adapter decodes and executes the
following commands. (See Figure 18 for the configura-
tion.)

Bit Configurations

Commands 0 1 2 3 4 5 [} 7
Read 0 0 0 0 0 0 1 0
Read with Timeout 0 0 0 1 0 0 1 0
Write 0 0 0 0 0 0 0 1
Write with Timeout 0 0 0 1 0 0 0 1
Diagnostic Write 0 0 0 0 0 1 0 1
Diagnostic Read 0 0 0 0 0 1 1 0

Figure 18. Bit Configuration for Parallel Data Adapter Commands

Read: This command causes the Parallel Data
Adapter to accept data words from the external de-
vice and present them a byte at a time to the
System/360 channel.

Write: This command causes the Parallel Data
Adapter to take bytes of data from the System/360
channel, assemble them into data words, and transfer
them to the external device.

Read with Timeoué: This command is the same as
the read command described above, except that a
2-second timeout is performed on the response of the
external device to a request for data transfer made
by the Parallel Data Adapter. This command is only
valid when the timeout feature is obtained.

Write with Timeout: This command is the same as
the write command described above, except that a
2-second timeout is performed on the response of the
external device to a request for a data transfer made
by the Parallel Data Adapter. This command is valid
only when the timeout feature is obtained.

30

Diagnostic Write: The diagnostic write command
operates as the normal write. However, the control
and data transfer operations with the external device
are inhibited. After one data word has been assem-
bled in the Parallel Data Adapter, the device end,
channel end status is presented, which terminates the
command.

Diagnostic Read: This command operates like the
normal read operation, except that the control and
data transfer operations with the external device are
inhibited. The data word stored in the Parallel Data
Adapter’s assembly register is transferred to the
channel, and the device end status is presented, which
terminates the command. This command should be
preceded by the diagnostic write command.

Special Features

Extension Features: The Parallel Data Adapter pro-
vides a data word of 16 bits plus one bit of parity in
each direction. Through the use of the extension fea-
tures, the data word can be extended to 48 bits. One
bit of parity is supplied for the data words regardless
of the number of extension features used. Each exten-
sion feature adds eight input and eight output bits to
the data word.

Timeout Feature: The timeout feature is used to
recognize an external device failure. The timeout is
initiated under program command. A 2-second timeout
is performed from the time the Parallel Data Adapter
notifies the external device that it is ready for a data
transfer until the time that the external device re-
sponds. In detail, when the read ready or write ready
line is raised, the timeout begins. The timeout is reset
when the external device raises the demand line. The
timeout will restart on the next occurrence of a read
ready or write ready signal. If the demand response
does not occur within the 2-second timeout period, the
command will be ended with the device end, channel
end and unit check status set and with the timeout
bit set in the sense byte.

Adapter Operation

Operation between the Parallel Data Adapter and the
external device is made through the Parallel Data
Adapter interface. The interface consists of a set of
lines that provide for control, signals and data paths
(Figure 19). The name and functions of each line or
lines of the interface are described below. Detailed
information concerning timing and voltage levels will
be published in the IBM 2701 Data Adapter Unit
Original Equipment Manufacturers Information man-
ual Form A22-6844.

Output Data Bus (PDA to External Device): The
output data bus consists of 17 lines on the basic
adapter. Sixteen lines are used to present data and one
line is used to present the odd parity bit to the exter-
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Contact Sense Extension, 2nd #2257
Contact Operate Adapter #2268
Contact Operate Extension #2269
Contact Operate Extension, 2nd #2270
Serial Synchronous Adapter #7095, 7096
Synchronous Pattern #1700

Pages 36 through 47, which describe these features, may be deleted at the discretion of
the user.

Changes to the following figures are indicated by a bullet to the left of the figure titles:
1, 3, 4, 7, 8, 14, 15, and 17,

File this cover page at the back of the publication. It will provide a reference to
changes, a method of determining that all amendments have been received, and a check
for determining if the publication contains the proper pages.
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