





























































































































































































































































































































































































































































































































The Poll command should be status-modifier
command chained to either a Read or a Search
command. The first character sent into main
storage during the Read or Search command exe-
cution is the last index character obtained from
main storage in the previous Poll. After the in-
dex character has been transferred to main stor-
age, the SDA-II immediately forwards to main
storage the data received via the communication
line (as stated above). If the Timeout sense bit
had been set during the Poll command execution,
the SDA-II ends the chained-to Read (or Search)
command with Channel End, Device End, and Unit
Check status and with the Timeout sense bit set to
one.

e Line Control Characters Recognized by SDA-II:

Use of Data-Link Characters by SDA-II during
Transmit Operations

In binary synchronous communications, transmit
operations are those operations occurring when
data is transferred from main storage to a re-
mote station via the SDA-II and associated com-
munications facilities. The SDA-II is said to be
in transmit mode when transmitting information
in this direction.

See the publication, General Information--
Binary Synchronous Communications, Form
GA27-3004, for a conceptual discussion of the
total binary-synchronous operation, including
line-control characters, description of data-
link control procedures, control-character se-
quencing, and transmission-code structures.

The following discussion of control characters
relates to the various applicable data-link con-
trol characters as implemented by the SDA-II.

SYN

SYN characters are generated at the beginning
of the execution of the Write command and

are inserted into the data stream as time-fill
whenever a character is not available in suffi-
cient time during a write transmission. SYN
characters are not included in the block-check-
character (bcc) accumulation (see later section
on "Transmission-Code Checking'').

When time-fill is needed in a program oper-
ating in nontransparent mode, the programmer
can insert a SYN character. The SYN charac-
ters, however, will be deleted by the receiving
equipment.

For synchronization purposes, while the
SDA-II is in normal text mode, two SYN char-
acters per second are inserted into the data
stream.

SOH and STX

The SDA-II monitors for the presence of these
two control characters, Upon detection of
either SOH or STX, the SDA-II enters into text
mode and intiates block-check-character accu-
mulation. After the SDA-II has entered text
mode, any subsequent SOH or STX characters
detected are treated as non-control characters
(i.e., data characters).

In any particular data block, the SOH or STX
that initiated bec accumulation is not included
in the bce accumulation; however, any ensuing
STX or SOH characters in the data block are
included in the bee accumulation.

During transmission, exit from text mode is
accomplished in the SDA-II by detecting either
an ETX or ETB control character, or an Inter-
face Stop, or by the Halt I/0 instruction.

ETB and ETX

These control characters remove the SDA-II
from text mode and also transmit the block
check character(s) and trailing pad. The SDA-II
goes into receive mode (i. e., stops trans-
mitting) to search for a sync pattern when:

a. The bece(s) have been transmitted and one
additional byte has been received from
the channel (which will not be trans-
mitted).

b. An Interface Stop has been signaled by
the channel.

c. A Halt I/0 has been signaled by the
channel.

EOT and NAK

These two control characters are not acted upon
when the SDA-II is executing a Write command.

ITB

The ITB character breaks a message into
shorter or intermediate blocks for error
checking without causing a reversal of trans-
mission direction. ITB is immediately followed
by the block check character(s). Another
message block, preceded by the sync pattern
(SYN-SYN), follows the ITB and block check
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character (bcc) as the SDA-TI begins accumu-
lation of a new bcc. The SDA-II continues
to transmit,

DLE

The DLE control character, plus a defined fol-
lower character, initiates a control sequence--
for example, DLE STX in a control sequence,
which places the SDA-II in transparent mode.

ENQ

The ENQ control character is not recognized as
a control character if detected while executing
a Write command. Under a Poll, the ENQ char-
acter turns the SDA-IT from transmit mode to
receive mode.

The ENQ does not signal "End'' to the pro-
gram while executing a Poll command.

Pad (Trailing)

A trailing pad is an all- '"1's" character. The
SDA-II generates a trailing pad at the end of
every nontransparent Write command or Poll
Write sequence. If the SDA-II is not in text
mode, the program must insert the trailing

pad immediately following the EOT, NAK, ENQ,
or DLE-Stick. This applies to transmission of
these characters if a character phasing sequence
and additional characters are to be transmitted
by the same command. Only one pad character
may be transmitted after any end character.

DLE-Stick

DLE-Stick will be ignored as a control character
in transmit mode.

Use Of Data-Link Characters By SDA-II During
Receive Operations

For binary-synchronous communications, re-
ceive operations are those operations occurring
when data is received from a remote station,
The SDA-II is considered to be in receive mode
whenever it is not in transmit mode (provided
the adapter is enabled).

SYN
All SYN characters are deleted from the
received data stream by the SDA-II before the

received data is transferred to main storage
(except in transparent mode). Any SYN char-
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acters detected by the SDA-II in the received
data stream are not included in the block-check-
character accumulation,

SOH and STX

Either of these two control characters initiate
the bee accumulation. Their initial detection
sets the SDA-II in text mode, The initial SOH
or STX control characters are not included in
the bece accumulation. Subsequent SOH and
STX characters in a data block are included in
bce accumulation, Exit from text mode is
accomplished when the SDA-II signals '""End"
to the program,

ITB

Detection of this character in a read operation
indicates the character(s) following will be
block check character(s). The bcc accumula-
tion is reset immediately after the bee compar-
ison has been completed. The SDA-II remains
in text mode and starts accumulation of a new
bee, with the next character (except SYN) fol-
lowing the last bee.

If bit position 1 of the mode byte has been set
to 1 by the Set Mode command, an Error Index byte
(EIB) is generated and sent to the channel immediate-
ly following the ITB, ETB, or ETX character. The
EIB reflects the condition of the last block of data
received. The EIB informs the program of data-
check or overrun conditions detected while the block
of data was being received. These conditions set to
1 the following bits in the EIB:

Bit Position Condition
4 Data check
5 Overrun

The EIB character is stored in the byte location im-
mediately following the ITB (or ETB or ETX) char-
acter of the data block involved in the read operation.

No line turnaround occurs when the ITB character
is used to break a long record into shorter blocks.
The record will end normally on detection of an ETB
or ETX character.

ETB

The ETB character terminates a block consisting of
multiple intermediate blocks. It signals that the
block check character(s) will follow next. A bcc com-
parison is performed and a reply, called for by the
ETB, is made as line turnaround occurs. The Error



Index byte is generated and sent to the channel under
the same conditions as those described for the ITB
character.

ETX

ETX signals the end of a message. If the message
has been broken into shorter transmission blocks
by the use of ITB or ETB, the ETX indicates the
end of the last transmission block. ETX signals

the SDA-II that the next character(s) will be the
block check character(s). The ETX character calls
for a reply to the transmission. ETX, though simi-
lar to the ETB character, is not permitted to termi-
nate a heading. The Error Index byte is generated
and sent to the channel under the same conditions

as those described for the ITB character.

ENQ and NAK

When ENQ or NAK is followed by a pad character,
the Read command signals End to the I/O channel
and resets character phase. This does not, how-
ever, change the SDA-II from the receive mode.
No bece comparison is performed after detection
of these characters. The SDA-II searches for a
new sync pattern.

NOTE: In text mode, the NAK character is not a control character,

but is treated as data,

DLE

This control character, followed by a defined fol-
lower character sequence, initiates a control
sequence.

Stick

A Stick character is defined below. The symbol
"x" denotes positions which may be either "0" or
lllﬂ.

01 2 3 4 5 6 7
EBCDIC 01 1 X XX XX
USASCII X011 XX XX
Six-Bit Transcode 0O 0)1 X 0X XX

The DLE-Stick sequence will be handled as an End
control character if text mode is not set. The DLE-
Stick sequence will be treated the same as the NAK
character in the adapter.

When not in text mode, a DLE followed by this
group of characters and a pad character will end a
read type command with Channel End, Device End
status. Some of the defined DLE-Stick sequences
are ACK 0, ACK 1, WACK, and RVI.

Pad Characters

To ensure that the first and last characters of a
transmission are properly transmitted by the
data set, a pad character is added before and
after each transmission.

Leading Pad: The one-character pad (leading

pad) preceding each initial synchronizing

pattern ensures that the station will not start
sending its synchronizing pattern before the
other station is prepared to receive. The
leading pad character may consist of alter-
nating '0' and '1' bits (hex '55') or a SYN
character.

Trailing Pad: When transmitting, a pad char-

acter (trailing pad) is added following each trans-

mission to ensure that the last significant
character is sent before the data set transmitter
turns off. The trailing pad character consists
of all '1' bits (hex 'FF').

When receiving, the SDA-II checks for the
four low-order '1' bits of the pad character
following an EOT, NAK, ENQ, or DLE-Stick
control sequence. If these end characters are
not followed by a pad character, the ending
sequence is inhihited; character phase is not
reset; and the characters received on the line
are transferred to the channel.

EOT

A valid appearance of EOT (used in all systems) is
the only means of ending a message transfer. A
valid EOT is defined as the SYN, SYN, EOT, pad
sequence.

When not in text mode, an EOT, followed by a
pad, will end the Read command with Channel End,
Device End, and Unit Exception status. No bcc
check is performed after an EOT. The adapter
will remain in receive mode. When the adapter is
in text mode, the EOT will be treated as a data
byte.

During a Poll/Read sequence, if an EOT char-
acter is received as the first non-SYN character
after character phase, the SDA-II will return to
transmit mode to continue polling.

o Operations of SDA-II:

The SDA-II, in conjunction with the stored pro-
gram, operates in compliance with the data link
control outlined in the publication, General Infor-
mation--Binary Synchronous Communications,

GA27-3004.
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Write Operations

When enabled and not specifically operating on a
write-type command, the SDA-II is in receive
mode, continuously scanning the line for the syn-
chronization pattern used to establish character
phase. Once character phase is established, it
is maintained until a line-turnaround character is
detected, a timeout occurs, or the 2701 is reset,

When a Write command is accepted, the SDA-1I
determines if "receiving" character phase has
been established, If it has, the Write command
is ended immediately with Channel End, Device
End, and Unit Exception status. If character
phase has not been established, the SDA-II gen-
erates a sufficient number of characters toensure
that the line is stabilized and that the remote sta-
tion has sufficient information to obtain synchro-
nization. (With the Internal Clock feature in-
stalled, this consists of one pad character and
five SYN characters; otherwise it is one pad char-
acter and two SYN characters.)

The SDA-II obtains the first two bytes from
main storage (via the I/0 channel) in a multiple-
byte mode., When the first of these characters
has been transmitted, the SDA-II requests the
transfer of the next byte (character), If, by the
time channel service is obtained, the second
character has been or is in the process of being
transmitted, the SDA-II obtains the next two
bytes in the multiple-byte mode; otherwise only
the next byte is obtained, This process continues
until an ending condition occurs, If, at any time,
a character is not obtained from the channel
before all the buffered characters have been
transmitted, the SDA-II will generate a SYN char-
acter as time-fill.

The SDA-II will generate and insert two SYN
characters into the data stream at a nominal rate
of once per second. This allows long message
transmissions without the danger of the receiving
station missing an ending character and thus
remaining in false synchronization for an extended
period of time,

All characters (except SYN and the SOH or STX,
which set text mode) that are transmitted in normal
(nontransparent) text mode are included in the
block~check-character (bce) accumulation. The
bee is reset by the transmission of the first STX
or SOH. The bec is transmitted to the remote
station following the transmission of an ETB, ETX
or ITB character.

The normal end of the transmission will be
initiated by the transmission of the bce character
when signaled by ETB or ETX, or by an Interface
Stop being initiated due to the byte count being
decremented to zero.
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NOTVE: The EOT, ENQ, NAK, ACK 0, ACK 1, WACK, or RVI
sequences do not cause the transmission to end; therefore, when
ending a writc operation with one of these characters, the byte
count in the initial CCW must be exact.

When an Interface Stop is received, the SDA-II
transmits all characters previously received from
the I/0O channel and then transmits a single pad
character before setting the ending status, When
the ending was initiated by the ETX or ETB, the
pad character follows the bce transmission, (The
pad character is not considered a data character;
its purpose is to ensure proper operation of the
SDA-TI with the communications facilities. It is
generated within the SDA-II and will be deleted at
the receiving station, )

Read Operations

When enabled, the SDA-II will continuously monitor
the communications line for character phase, when
it is not specifically operating under a write-type
operation. Character phase is established at the
SDA-II by its decoding (at specific bit times) of the
last eight bits (six in the case of Six-Bit Transcode)
received from the communications line, (This
operation requires a bit-clocking signal to be
provided by either the attached data set or by the
Internal Clock feature.) If the decoded eight (or
six) bits is the SYN character, the SDA-II does

not decode again until the next character (six or
eight bits) has been clocked in. If this character is
also the SYN character, character phase (synchron-
ization) has been established. If not, the SDA-II
returns to decoding at every bit time., This pro-
cess continues until character phase has been
established.

Once character phase is established, every
character other than the SYN characters is included
in the bcc accumulation,

When a Read command is being executed, the
assembled character (other than SYN) is passed on
to main storage via the I/0O channel. (See "Trans-
parent Operations' section for exceptions to the
above,) The bcc accumulation is reset when the
first STX or SOH is received.

When the first non-SYN character is assembled
from the line (Read command being executed), the
SDA-II requests channel service, TIf channel ser-
vice is obtained after the following character has
been assembled, both characters are passed to
the I/0 channel and on to main storage in the
multiple-byte mode; otherwise a single-byte
transfer occurs, ,

If the third character has been assembled and
a Read command is not present, the Lost Data



sense bit and the Unit Check status bit will be
set. When a Read command is present and chan-
nel service is not obtained before the SDA-II
must lose a character (all buffers being full), the
Overrun sense bit and the Unit Check status bit
are set,

During the receive operation, the SDA-II
attempts to decode all incoming characters, The
characters that are decoded and the action taken
are described above, If character parity check-
ing is employed, the parity of each character is
checked. A control character must have proper
parity to be decoded. When a parity error is
detected, the Data Check sense bit and the Unit
Check status bit are set,

When a normal ending condition occurs, the
SDA-II transfers all received characters to the
I/0 channel, clocks off a pad character, and sets
the ending status. (The transfer to the I/O chan-
nel and the clocking off of the pad character are
overlapped--the pad character is not a data char-
acter and is not transferred to the I/0 channel, )

A normal ending is one that is initiated by the
receipt of a proper data-link control character.
Endings caused by a Halt I/0 instruction, an
Interface Stop, a timeout, communications facil-
ity malfunctions, or 2701 resets are not consid-
ered normal,

When the ending is initiated by a decoded
ETB, or ETX, the SDA-II receives the bcc from
the remote station and compares it to the hce
developed in the SDA-II. The Data Check sense
bit and the Unit Check status bit are set if the
two bce's do not match. The bec is also checked
when an ITB character is deccded; however, with
the ITB, the receive operation is not ended. After
the bece compare operation is completed, the bee

accumulation is reset.
When the ending is set by a decoded ENQ, DLE

sequence, NAK, or EOT, a becc compare is not
performed. When the ending is caused by an EOT,
the Unit Exception status is set.
Several timeouts are employed during receive
operations, These are described under."Timing
Considerations in SDA-II Operations, "

Transparent Operations

Transparent operation permits the unrestricted
use of all bit patterns within each transmission
code level (six or eight bits), Transparent-text
mode is useful in transmitting messages contain-
ing:

Binary data
Fixed and floating point data

Packed-decimal digits
Logical information
Encrypted data

Grouped short messages
Foreign codes

Unedited information
Source programs

Object programs

Transparency can be obtained as an optional
feature, thus permitting transparent operations
in addition to the normal operations, Note that
transparency is used for message-reading and
message-writing operations only; all responses,
inquiries, and other data-link control sequences
are transmitted in normal mode.

The transparent operations are similar to the
read and write operations previously described.
The differences and highlights between normal
read and write and transparent read and write
operations are given below:

Transparent-Read Operations

The SDA-II enters transparent-read mode by the
receipt of the two-character sequence, DLE STX.
While in this mode (and operating under a Read
command), the SDA-II performs in the following
manner:

1. It ceases to act upon all control characters
except DLE.

2, Upon decoding a DLE, the SDA-II remem-
bers the detection of DLE, inhibits its
inclusion in the bec accumulation, deletes
the DLE from the data stream (i, e., does
not transfer it to main storage), and exam-
ines the next receive character. If the
next character is:

a. ETX, ENQ, or ETB, the SDA-II per-
forms the normal ending as though the
character were received in a normal
text transmission,

b. Another DLE character, the SDA-II
treats it as a transparent data character;
i, e., it is included in the bcc accumu-
lation and it is transferred to main stor-
age. The SDA-II then returns to trans-
parent operation where it acts only upon
the DLE character. If the next character
after the second DLE happens to be an
ending character (e. g., ETX), the
SDA-II does not act upon it as it is not
part of a two-character DLE sequence.
(It is a DLE DLE ETX sequence that
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causes the ETX to be a transparent-
data character.)
c. A SYN character, the character is
deleted from the ‘data stream and also
from the bee accumulation. The
SDA-II returns to transparent operation. 3
d. An ITB character, this indicates that the
following character(s) will be the bce(s).
Transparent mode is reset, but the
adapter will remain in text mode and
will begin accumulation of a new bce, 4
To reenter transparent text mode, DLE-
STX must be received. Both the DLE
and the STX will be included in the new
bce accumulation,
e. None of the above characters, the SDA-II 5
sets the Data Check sense bit and the
Unit Check status bit and returns to
transparent operation.

Transparent-Write Operations

The object of a transparent-write operation is
to transfer data from main storage to a remote
station without any restrictions on the binary
format of the data,

The transparent operation, as defined for

BSC line control, requires the transmitter to 6.

insert a DLE whenever a character within the
data has the same bit configuration as the DLE
character (see Figure 60).
transmitter is how to permit the transmission
of a true DLE ending sequence without inserting
a DLE character that would break up the ending
sequence and thus make it unrecognizable to the
receiving station, The technique used for the
SDA-II is to require two Write commands. The
information specified in the first Write com-

mand contains the DLE STX control characters,
which set the transparent mode within the

SDA-II and the receiving station,

The second Write command (which must be
command chained from the first Write com-
mand) containsg tlie DLE ending sequence. When
operating under the second Write command, the
SDA-II does not generate a DLE upon detection
of a DLE,

The SDA-II enters {ransparent write mode hy
the receipt of the two-character sequence DLE-
STX from main storage. While in this mode, the
SDA-II performs in the following manncr:

1. It ceases to act upon all control characters
except DLE.

2. Upon decoding a DLE in the data stream
received from main storage, the SDA-II
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The problem for the 7.

inhibits its inclusion in the bee accumulation,
but transmits the DLE, A second DLE is
generated by the SDA-II to form the DLE-
DLE sequence. The generated DLE is in-
cluded in the bce accumulation.

. It inserts DLE-SYN characters in the data

stream as time-fill whenever data is not
available from main storage. The DLE+~SYN
characters will not be included in the bcc
accumulation.

. It inserts DLE-SYN characters in the data

stream at a variable rate to maintain bit and
character synchronization, The DLE-SYN
characters will not be included in the bece
accumulation,

. When an Interface Stop signal is received,

the SDA-II ends the first Write command
with Channel End and Device End and inserts
DLE-SYN characters into the data stream to
maintain bit and character synchronization.
The DLE-SYN will not be inciuded in the becc
accumulation. The DLE-SYN characters will
be generated until the second Write command
is received or until three seconds elapse.

If the three-second timeout occurs, the
SDA-II will cease generating DLE-SYN
characters and revert to receive mode.
Between the first and sccond Write commands,
the SDA-II will command-rcject commands
other than Sense, Test I/O, and I/O No Op.
When the second Write command is received
within three seconds: (1) the doubling of the
DLE by the SDA-II is inhibited, and (2) the
ending sequence DLE-ETB, DLE-ETX,
DLE-ITB, or DLE-ENQ received from main
storage ends transparent mode. These ending
sequences perform the same functions as the
ETB, ETX, ITB, and ENQ in normal data.

If none of these sequences occur before
Interface Stop is signaled to the second

Write command, the SDA-II leaves trans-
parent mode and ends the command with
Channel End and Device End.

If the second Write command is not
received within three seconds: (1) the Write
command is ended immediately with Channel
End, Device End, and Unit Check, and (2) the
Timeout sense bit is set to 1, and (3) trans-
parent mode is reset. A Scnse command

4+~ H Pavel] o .
the Timeout sense:

D T N s T S 4
mMusSt D€ ISSued 10 acCepr
otherwise the SDA-II will continue to

command-reject commands other than

Sense, Test I/0, 1/0O No Op, and Write.

PROGRAMMING NOTES: For both read and write operations,

a DLE ITB sequence causes the SDA-II to exit from transpar-
ent mode, yet continue in text mode,
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Figure 60. SDA-II Transparent Operations
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The SDA-1I sends the block-check character (bcc) after
FTB, ETX, or ITB.

The DLE SYN is used in transparent text mode to maintain
character phase. The DLE SYN sequence cannot be used as a
programmed time-fill,

In transparent operations, VRC checking used with the
ASCII code is suspended following the initial DLE STX se-
quence except on the ending contrel characters.

The DIF ITR sequence is followed by the bec SYN SYN
sequence (double SYN must be inserted by programmer).
1f the data following is to be in transparent mode, the DLE
STX sequence must follow the SYN characters, In this case,
the DLE and STX characters are included in the bce accum-
ulation, since the SDA-II does not leave text mode via the
ITB character when the SDA-II is in intermediate-block
mode.

Intermediate-Block-Checking Operation

The intermediate-block-checking mode of oper-
ation is standard. The Set Mode command
determines if the Error Index byte is gener-
ated at the receiving station after ETX, ETB,
or ITB.

The SDA-II performs a bee operation after
each ITB, ETB, or ETX; however, no line turn-
around response occurs after an ITB, This
operation is useful in grouping short records into
more efficient longer records but still retain-
ing the block-checking function on the indivi-
dual blocks. The ITB function may also be
used to take maximum advantage of the error-
checking capability for long records. (The
CRCqg is most capable for records of about
4000 characters or less), When the record
size exceeds approximately 4000 characters,
the ITB character may be used to break up
long records into shorter records without
requiring a line turnaround and response on
the shortened record,

The ITB write and read operations are similar
to normal operations described above, The dif-
ferences and highlights are given below.

Intermediate-Block-Write Operation

When operating under a Write command, the
SDA-II decodes for the ITB character. This is
in addition to the other decode operations.

When ITB is detected, the SDA-II transmits
the bee following the ITB fransmission, As is
normally done, the bce accumulation is reset
upon the bee transmission, The Write command
is not ended and the text mode is not reset,

The use of an STX character to precede the
next block is optional. When used, the STX is
included in the hee accumulation and does not
reset the bee accumulation.

€O Ty
o/
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Intermediate-Rlock-Receive Operation

When operating under a Read command, the
SDA-II decodes the received data for the ITB
character. This is in addition to the other
SDA-II decode operations,

When an ITB character is detected, the SDA-II
receives the bec and performs the block-check-
compare operations upon it; however, the SDA-TI
does not end the Read command as is normally
done upon the detection of the ETB or ETX char-
acter, The SDA-II generates an additional byte
that is transferred to main storage immediately
following the ITB character, This additional
byte is called the Error Index Byte (EIB) and is
used to inform the program of any error status
detected in the block just received, The format
of the EIB (only two bit positions are affected) is:

Bit Position Error Condition
4 Data Check
5 Overrun

(The error conditions are due to events des-
cribed by the sense bits of the same names. )

The EIB for each block is independent of
previous blocks. For example, if the first
block experianced a data check and the remain-
ing blocks did not, then only the EIB following
the ITB character for the first block will indi-
cate Data Check.

When the last text block is received, the block
is terminated with either ETX or ETB, The bcc
compare operation will be performed as normal
and the Read command will be ended as normal,
except that if the ITB mode bit is set in the mode
register, an EIB for the last block is placed in
main storage following the ETX or ETB and
before the SDA-II presents the ending status to
the 1/0 channel,

The ending status and sense information
reflects the entire read operation, That is, if
any of the individual blocks experiences a data
check or overrun, the ending status will include
the Unit Check status and the sense byte will
have either or both sense bits set,

If all the blocks were received error-free,
and no other error has occurred, then the end-
ing status will be Channel End and Device End,

PROGRAMMING NOTES:

1. The LIB character will be placed in main storage following
every block ended with ITB, ETB, or ETX, when theended
intermediate-block-check bit is set in the mode byte by the
Set Mode command. No EIB character will be sent to main
storage following I'TB, ETB, or ETX characters if the
intermediate-block-check bit is not set.



2, When the status and sense information indicate that a Data
Check or Overrun condition has occurred, and it is desired to
determine in which block(s) the error has occurred, the pro-
gram must check every EIB--as an error could have occurred
in several of the blocks, The EIB may be located in normal
data by use of a Translate and Test (TRT) instruction testing
for the ITB character. Once found, the EIB is always at the
next higher address (unless data chaining was employed).
Using a fixed block length is a necessity because the bit con-
figuration for the ITB character can occur in the data,

Polling Operations

Polling is a technique used to have a master (con-
trol) station invite another (tributary) station on
the same line to transmit. Polling is normally
performed on multipoint facilities--i. e,, the con-
trol and at least two tributaries; however it is pos-
sible to perform polling on point-to-point facilities
(i.e., the control and only one tributary), The
basic advantages of this would be to have a more
orderly control of the schedule at which the ''cen-
tral station'' must be prepared to receive., Ano-
ther advantage would be the ease of accomplishing
component addressing,

Polling may be accomplished either by a Write
command sending the polling sequence and com-
mand chained to a Read command to receive the
reply, or by use of the Poll command,

The Poll command has the advantage of mini-
mizing the processor interference during idle per-
iods when the tributary stations have no data to
send. During these periods, the terminals would
be responding to the polling sequences with the
EOT character (the negative response to polling),
This would cause an I/O interrupt at fairly fre-
quent intervals if the write/read type of polling
were being used,

The Auto Poll operation utilizes the Poll com-
mand,

The Poll command (see command section of
SDA-II for its description) operates in conjunction
with a polling table (or poll list) developed for the
particular installation and maintained in main
storage,

Each station to be polled has a stored poll
entry which contains three parts:

1. Station Address, The station address is var-
iable in length; however, the first character
must uniquely identify one station on the
communications line,

2. ENQ Control Character. This character is
used to indicate the end of the addressing
sequence to the polled terminal, The ENQ
signals the end of the polling address and
requests a response from the addressed
terminal,

3, Index Character, The index character iden-
tifies the polled terminal back to the program
when there is a non-negative acknowledgment
of the polling sequence, The index character
is fetched from its main storage location and
is retained in the SD A-II; however it is not
transmitted onto the line, With the receipt of
a non-negative poll response, the index char-
acter is the first character to be transferred
to main storage under a read-type command,

Thus a three-terminal poll list could conceptually
appear as follows:

AX
ENQ 1st Terminal Polled
Index

BX
ENQ 2nd Terminal Polled
Index

CX
ENQ 3rd Terminal Polled
Index

EOT Poll List Termination

To perform polling, the communications line
must be in control mode, This is accomplished
by transmitting an EOT character, The EOT may
have been previously transmitted, If it is desired
to transmit an EOT prior to polling, it may be
done under a Write CCW, This CCW is command
chained to a Poll CCW, which provides for the
polling list.

Under the Poll command, the SDA-II initially
operates the same as under a Write command,
The SDA-II obtains a character from main stor-
age until it accepts the ENQ character. It then
accepts one additional character, the index char-
acter. After the address and the ENQ have been
transmitted, the SDA-II enters into receive mode,
where it is conditioned to establish character

synchronization and receive the terminal's response.

The index character is held within the SDA-II.
There are three possible responses to a Poll:

1, Positive Response (polled terminal has infor-
mation to transmit). This is recognized by
the SDA-II by the first non-SYN character
received not being an EQT character, This
causes the Channel End, Device End, and
Status Modifier status bits to be set, This
status condition should cause chaining to a
read-type command. Under this command
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the first character returned to main storage
is the index character.

2. Negative Response (polled terminal has no
message to transmit), This is indicated by
the receipt of an EOT at the SDA-II. Receipt
of the EOT does not cause any status or sense
bits to be set; thus no interrupt occurs, The
SDA-II then returns to the transmit mode, It
fetches the next address from main storage
and repeats the operation, With the negative
response, the retention of the last index char-
acter by the SDA-II ceases,

3. No Response Received (at the SDA-II from the
polled terminal), With the transmission of
the ENQ, a three-second timeout is initiated.
At the end of this three seconds, if neither a
positive nor negative response has been re-
ceived by the SDA-II, the Poll ends with Chan-
nel End, Device End, and Status Modifier sta-
tus set. In the same manner as for a positive
response to polling, status-modifier chaining
to the read-type command is initiated. After
the read-type cominand has been accepted and
the index character is transferred to main
storage, and if no additional data is received,
the command ends with Channel End, Device
End, and Unit Check status and the Timeout
sense bit set.

NOTE: It is suggested that an EOT sequence be generated
as an initialization to polling and the same terminal be
repolled. This should be repeated before determining
that the terminal has not answered.

. As stated in 2 above, when negative re-
sponses are received from the terminal(s),
the SDA-II continues through the polling
list. When the polling process has proceeded
through the entire polling list, the I/O channel
signals Interface Stop. When this occurs, the
SDA-II ends the command by setting Channel
End and Device End status.

Programming Considerations

A polling sequence can typically be written as
follows:

Remarks
CCW Write CC EOT
CCW Poll CC Polling List
CCW TIC or

1/0 No
Op

CCW Read or Message Received
Search

The initial Write CCW is used to transmit an
EOT at the beginning of the polling operation to
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reset all terminals, Subsequent polls, after the
first within a given sequence, do not require
this Write command execution.

The Poll command starts the polling opera-
tion, The data-address field in the CCW must
specify the address of the polling list as de-
scribed above, The byte-count field must be
exactly the length of the polling list. Command
chaining must be employed. This command will
be normally ended by a positive response to the
polling request, In this case, the SDA-II sets
Channel End, Device End, and Status Modifier
status, which causes status-modifier chaining
to the Read (or Search) command. Or the com-
mand may be ended by the SDA-II processing to
the end of the polling list. In this case, the
SDA-II sets the Channel End and Device End
status, which causes command chaining to the
TIC (or I/0 No Op) command, Two variations
of the CCW sequence can be employed to accom-
modate reaching the end of the polling list.
These are:

1. Automatically reinitiate the polling operation
by using a TIC (Transfer in Channel) com-~
mand.

2, Terminate the polling operation and cause
a program interrupt by using the I/0 No Op
command.

In the first case, the CCW sequence could be:

CCW VWrite CC
ccw Poll  CCSLI
CCW TIC CCSLI
CCW Read or Search

In this case, the TIC would contain the byte
address of the Poll command in the data-address
field of the Poll command. This would cause a
channel branch back to the Poll command and
then reinitate polling.

In the second case, the end-of-poll-list (count
equals zero) causes the channel program to com-
mand chain to the I/O No Op command. The I/0
No Op should not be chained and thus results in
a terminating interruption of the polling opera-
tion. The sequence would be:

CCW Write CcC
CCW Poll CcC
ccw 1/0 NO
OoP
CcCw Read or
Search

The Read or Search command provides for the
movement of the positive response that was re-



ceived from the polled terminal to main storage.
The response will be preceded by the index char-
acter that had been retained in the SDA-II. The
index character will be stored in the main-storage
byte location specified in the data-address field

of the Read or Search command. The response
and the remainder of the message (where ap-
plicable) will occupy the immediately following
byte locations in main storage.

The index character, which serves as an
identification medium, can consist of any char-
acter (alphabetic, numeric, or special char-
acter). As it can also be employed as a count
value in the control of terminals polled, it is re-
commended that the assignment of characters be
sequential to determine the location in the poll
list the polling operation was at when a positive
response was received.

After a positive response to polling has been
processed, it may be desired to reinitiate poll-
ing. This can be done by either restarting at the
beginning of the polling list or by restarting the -
polling where it left off. ,

For the ""once-through' channel program, the
original program can be used by altering the data-
address field of the second Poll CCW to corres-
spond to the entry point in the poll list.

For the "wrap-around" channel program, the
original program may be altered as follows:

Command Flags Byte Count Remarks

(1) Write CC 1 EOT

(2) Poll CC,SLI N The data
address
should in-
dicate the
desired en-
try point in
the polling
list. The
count must
exactly
equal the
remaining
bytes in the
polling list.
to CCW (5)
See note 1

(3) TIC SLI -
(4) Read/ SLI -
Search )
(5) Poll CC,SLI M The data
address
should re-
flect the
start of the
polling list.
The count

must in-
dicate the
total length
of the poll-
ing list.

(6) TIC SLI -= to CCW (5)

(7) Read/ SLI -~

Search

NOTE 1: If the data or command chaining of the Read or Searc
command indicated in CCW (4) is desired, then the Read or
Search should be replaced with a TIC to CCW (7) or some
other area that contains the desired channel program.

At times terminals may have to be removed
from the poll list. One approach, which does not
require the construction of a new poll table, is to
replace the poll entry to be removed with SYN
characters. In this case, the user program
must maintain the location of the terminal entry
in the polling list. Where there may be multiple
entries of a terminal in the polling list, this may
become cumbersome. To avert this problem, it
is suggested that the polling list have the follow-
ing construction.

L_—w_.{
I
E N
A A X
X
I
E N
66 N D
Q E
X
T
|
I
I
|
|
|
|
:
|
I
E N E
vy oo |
Q E T
X

n = number of entries
w number of bytes in each polling address

1

Table Length = nw=+2) +1
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Station Selection Feature Operation

To remove a terminal from the active poll-
ing list, place the entire entry for that ter-
minal after the EOT at the end of the list.

The complete entry (polling address, ENQ,
index) remains intact. The reverse action
is taken to return the poll to the active list.

The effect of transmitting the deleted termi-
nal's address is voided by the transmission of
the EOT. The SYN characters are required to
regain character phase, which is normally ter-
minated upon the receipt of the EOT character.
The EOT character at the end of the poll list is
required to protect against the last terminal en-
try being removed {rom the polling list. With-
out this TCT 1o cause the termination of the
character phase at the tributary station, the poll
list could ke ended with the stations in false
character phase. If this did occur, it would take
approximately three seconds for the line to re-

cover and normal polling to resume.

Early-Channel-End Operation

The "'early channel end" (ECE) mode of operation
may be used only when the SDA-II is operating
on a selector channel. During ECE operation,
some SDA-JI commands (Disable, Prepare, and
Adprep) set the Channel End status bit ahead of
the Device End (and other status bits) when need
tor the I/0 channel is completed (i. e., as soon
as the command has been accepted by the chan-
nel. This operation frees the selector channel
as quickly as possible, thereby permitting it to
operate the other attached 1/0 devices. For
ECE to he meaningful, command chaining must
not he specified (CCW bit 33 must be zero) for
the applicahle commands.

Interrupt Mode of Operation

The interrupt mode of operation is selected by
the Set Mode command. This mode of operation
should be selected only when the SDA-II is oper-
ating on a switched network and connected to a
selector channel.

When the interrupt mode is set and the SDA-II
is not on (Enable command has not been issued),
the SDA-II scts Attention status to the I/O chan-
nel when the data set signals that a call is coming
in. The c¢all cannot be answered unless an En-
able command is issued. Note that the selector
channel must be free for the Attention status to
be prosented to the program. When the program
reccives the Attention status, it should issue an
Enable command to answer the incoming call.

TR 2701 Dats Adapter Unit

When the interrupt mode is set, the SDA-II
can accept an Enable command hefore an incom-
ing call has been indicated. In this case, the
SDA-II is turned on and becomes enabled; that
is, the SDA-II signals the data set to automat-
ically answer an incoming call. If a call is not
answered within six seconds, the Enable com-
mand is ended with Channel End, Device End,
and Unit Check status and the Timeout sense hit
set. The SDA-II stays on and enabled--i.e., the
data set still automatically answers a call. The

program should immediately issue another En-
able command or a Disable command, because

in its present condition, the SDA-II cannot signal
the Attention status. A Dial command should not
be issued until the SDA-II has first been disahled.

Test Mode of Operation

This mode of operation permits diagnostic test-
ing of the SDA-II and is selected by the Set Mode
command. During this mode of operation, char-
acters are not transferred to, or received from,
the local data set. During the test mode of oper-
ation, the Write command and the transmit por-
tion of the Poll command are executed in the nor-
mal manner. During the test receive operations,
the establishment of character phase with the re-
mote terminal is simulated when the Prepare com-
mand is executed. The bee character accumulated
during the execution of the last Write command

or transmit portion of the last Poll command can
be read in.

o Timing Considerations in SDA-II Operation:

During write operations, the SDA-II, while in
test mode, will generate two contiguous SYN char-
acters every second.

During read operations in Test mode, the
SDA-II will continuously look for SYN characters.
With a READ Command in the SDA-TI, two SYN
characters followed by a non-SYN character must
be detected in the text within three seconds of the
previous SYN sequence. If not, the Timeout sense
bit will be set and the command will end with Chan-
nel End, Device End, and Unit Check.

During transparent mode of operation, the sec-
ond Write command must be accepted within three
seconds after the Interface Stop signal is received.
If not, the next Write command will he ended with
Channel End, Device End, and Unit Check status
and the Timeout sense bit set. From the time
the first Write command ends, any and all com-
mands other than Write, Sense, Test Input-Qutput,
and I/0 NO OP will end with Unit Check and Com-
mand Reject until the Write command is accepted.



Once the timeout completes, the timeout sense
bit is held in abeyance until the Write command
is issued. This Write command will then end
with the Timeout bit set.

Disable

The command will take three seconds from the
receipt of the command until the SDA-II initiates
Channel End and Device End status. (Exception
during test mode: the duration is only 17 milli-
seconds. )

Data Set Interface

When the Request to Send signal is raised in the
data-set interface, the SDA-II must detect Clear
to Send within three seconds. If not, Channel
End, Device End, and Unit Check with the Inter-
vention Required sense bit set will end the write
type command.

Interrupt Mode

The execution of the Enable command in inter-
rupt mode must terminate within six seconds.
The Enable command will end-with Channel End,
Device End, and Unit Check, and Timecut sense
bit set if '"ringing'' is not detected on the select-
ed data-set interface.

Dial

When the common carrier's Automatic Calling
Unit signals Abandon Call and Re-try (ACR) while
the SDA-II is executing a DIAL command, the
command will be terminated and the Timeout
sense bit will be set along with‘Channel End,
Device End, and Unit Check set in the status
byte. The length of time before the ACU signals
ACR is set on the Automatic Calling Unit.

Adprep

When the SDA-II accepts the Adprep Command,
it monitors the receive line, following all data
on the line. When the Adprep command is ac~
cepted and character phase is not established,
the SDA-II starts a three-second timeout during
which it must establish character phase followed
by one of the following three conditions:

1. SDA-II's Address. The command is ended
under the following two statuses: the SDA-II
ends the command with Channel End and De-
vice End when a selection address is recog-
nized, or the SDA-II ends the command with
the Status Modifier bit set when a poll ad-
dress is recognized.

2. End Character. This causes the three-
second timeout to be restarted and the adapt-
er to continue to look for a new character
phase.

3. STX or SOH characters. Upon recognition
of STX or SOH, the SDA-II enters text mode
and ceases looking for its address until con-
trol mode is set.

The SDA-II monitons the data while in text
mode, utilizing the three-second timeout, for
recognition of SYN characters as the normal
Read command does. If any timeout occurs or
if character phase is on when the command is
accepted, the adapter will look for a new char-
acter phase followed by EOT before any of above
three conditions are sought.

Poll Command

After the ENQ character is transmitted, the
adapter goes into receive mode (Channel End
and Device End are not set) looking for char-
acter phase. At this time a Timeout condition
can occur.

Following the sending of the ENQ character,
a three-second timeout is initiated. At the
end of three seconds, if the SDA-II is not in
character phase, the command will end with
Channel End, Device End, and Status Modifier.
The Status Modifier signal should cause
command chaining to a Read or Search command.
The Read or Search command puts the stored
index character into main storage, and initi-
ates a three-second timeout. At the end of
this timeout, the SDA-II ends the Read or
Search command with Channel End, Device
End, and Unit Check status with the Timeout
sense bit set.

Search

All data received before going into Text Mode
(recognition of STX or SOH), including the first
STX or SOH character, will be sent to main stor-
age. Before going into text mode, the one-second
timeout is utilized and is reset every time a new
end character is detected. If the one-second time-
out finishes prior to going into text mode, then

the command ends with Channel End, Device End,
and Unit Check status with the T:ro=out sense bit
set. While in text mode, no datn . sent to the
main storage and the SDA-II monitors all data and
responses. The command will end with Channel
End, Device End, and Unit Exception on the rec-
ognition of an EOT character, or with Channel
End, Device End, and Unit Check with the Timeout
bit set if the three-second timeout occurs after
entering text mode.
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e Effects of Halt I/0 Instruction by Command

A Halt I/O (HIO) instruction can be issued to the
2701 during the execution of an SDA-II command.
When HIO is issued, various actions take place,

depending on the command heing executed.

Command HIO Action

Set Mode If HIO is received before the Set
Mode byte has been accepted from
main storage, the command ends
immediately with Channel End, De-
vice End, and Unit Exception status.
The SDA-II is reset. If HIO is is-
sued at other times, it has no effect
on the Set Mode command's execu-
tion.

Enable On a switched network, if the HIO
is received when the data set is not
operational (i.e., before the call
has been answered), the command
is ended with Channel End, Device
End, and Unit Exception status.
Otherwise, HIO has no effect on
the normal execution of the Enable
command and the SDA-II is not re-
set.

Dial A HIO received before the Interface-
Stop signal has been transmitted to
the SDA-TII (e.g., the entire number
has not been dialed) results in abor-
ting the dialing operation, the re-
setting of the enable and dial cir-
cuitry, and the immediate ending
of the command with Channel End,
Devcie End, and Unit Exception
status. If HIO is received after the
Interface Stop signal has been re-
ceived, the dialing operation pro-
ceeds normally.

Write HIO causes the SDA-II to complete
the transmission of all characters
received prior to the HIO. The
SDA-II then terminates the com-
mand with Channel End and Device
End.

Read 110 causes the SDA-TI to stop
transferring data to the I/0 chan-
nel. The Unit Check status and
Lost Data bits are set to one. Part
of the data will always be lost when
the HIO is issued during a Read
command execution. The command
ends immediately with Channel End,
Device End, and Unit Check.
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If HIO is issued before character
phase is established, the command
ends immediately with Channel End,
Device End, and Unit Exception
status. If HIO is issued after char-
acter phase has been established,
there is no effect.

Adprep If HIO is issued before the group,
selection, or polling address is rec-
ognized, the command ends imme-
diately with Channel End, Device
End, and Unit Exception status.
Otherwise, the operation is not
affected.

Search HIO causes the cessation of data
transfer to main storage. Unit
Check status and Lost Data are set
to one. The command ends imme-
diately with Channel End, Device
End, and Unit Check status. Part
of the data will be lost when the HIO
is issued.

Poll HIO causes the command to end
immediately with Channel End and
Device End status. HIO should not
be used with the Poll command.

Disable HIO has no effect on the Disable
command.

Sense HIO causes this command to end

immediately with Channel End and

Device End status.

Prepare

o Effects of Interface Stop by Command

When the byte count in the current command is
decremented to zero and data chaining is not spec-
ified, a condition known as Interface Stop occurs
when the SDA-II requests the next byte from the
channel. This condition signals the 2701 that no
additional bytes are to be transferred between
main storage and the 2701. If the last character
transferred from the channel causes the SDA-II
to end the command, then the next byte will not
be requested and the Interface Stop will not occur.
Various actions take place, depending upon
the command being executed, as follows:

Command Action

Set Mode Command ends normally when Inter-
face Stop is signaled if no error or
unusual condition occurred during
execution. The ending status is

Channel End and Device End.



Dial

Read

Write

Search

Poll

. Interface Stop is used to indicate

that the last dialing digit has been
transferred to the SDA-II.

After the last dialing digit is
transferred to the common-carrier
dialing equipment, the Automatic
Call feature awaits a signal from
the data set that the connection has
been established. If the call cannot
be answered at the remote station,
the Dial command ends with Chan-
nel End, Device End, and Unit
Check status and the Timeout bit
set to one.

The Interface Stop signal causes
the command to cease transferring
data to the channel. The Unit Check
status and the Lost Data bit are set
to one. Since any data that has been
read but not transferred to main
storage will not be transferred,
part of the received data will al-
ways be lost as a result of an Inter-
face Stop signal.

Interface Stop signal indicates the
last character has been transferred
under the current command. The
SDA-II sends any characters it has
buffered to the line and ends with
Channel End and Device End status.
The SDA-II goes into receive mode
after transmitting the last char-
acter. If the SDA-II was operating
in transparent mode, it will con-
tinue in transparent synchronism
by sending transparent sync idles
(DLE SYN) for three seconds or
until another Write command is
issued.

The Interface Stop causes the com-
mand to cease transferring data to
the channel and stop monitoring for
valid addresses. Unit Check status
and Lost Data bit are set to one.
Part of the received data will al-
ways be lost when the Interface
Stop occurs.

The Interface Stop signal indicates
that the last character has been
transferred from main storage to
the SDA-II under the current Poll
command. The SDA-II sends any
buffered characters and ends the
command with Channel End and De-
vice End status. The SDA-II goes
into receive mode after the last

character is transmitted. Note
that the program must ensure that
the byte count is exactly as large as
the poll list so that the last char-
acter transferred by the Poll com-
mand is the index character for the
last poll in the list.

Enable, No data-byte transfers occur with
Disable, the execution of these commands;
Adprep, accordingly, Interface Stop is never
Prepare signaled.

Sense Interface Stop signal causes this

command to end immediately with
Channel End and Device End status.

o Status and Sense Bytes--SDA-II Operations

Status bytes (indicating various status conditions)
are sent from the 2701 to the I/O channel at var-
ious stages of operations. The status conditions
that may be signaled by the use of the SDA-II, by
command, are presented in three command-
execution references--i.e., initial selection time;
during command execution after initial selection;
and as the interrupt status when no command is
being currently executed. 1

Initial Selection Status

All zeros

Signaled to the I/0 channel in response to Start
1/0 indicating ""command accepted.' In response
to Test 1/0, it indicates that no command is
being executed and no status is outstanding.

Busy

Signaled to the 1/0O channel as the response to
any command selection (including Test Input-
Output) while the SDA-II is executing a valid
command. Busy status can be signaled in com-
bination with any of the other status bits, in
response to any command selection (excepting
Test Input-Output when no command is currently
being executed) occurring when the SDA-II is
storing outstanding status.

Unit Check

Signaled to the channel as the '"command reject"
response to any invalid SDA-II command. This
will also be the response to Prepare, Adprep,
Search, Poll, Write, and Read if the SDA-II was
not turned on by Enable or Dial. It will be sig-
naled to the Dial command if the wrong data-set
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interface has been selected by the Set Mode
command or the Automatic Calling Unit feature
is not installed. It will also be signaled to any
command (other than a Write) if the SDA-II
never executed the second Write command in a
transparent-write sequence.

After Initial-Selection Status Without Early
Channel End

The after initial-selection status bit that can be
signaled depends on whether or not the SDA-II
is wired for ""Early Channel End'" operation.

Channel End and Device End

This status is set by the 2701 when each of the
valid SDA-II commands reaches its ''normal"
ending point; it is defined as ""normal" ending
status. The specific ending conditions for each
command is given below:

Set Mode. The Set Mode byte was accepted and
the I/0 channel signaled Interface Stop.

Enable. The SDA-II is on; a data set is select-
ed and is ""off-hook' in data mode. In switched-
network operation, a call was answered.

Dial. The dial operation is complete and the
local data set is connected to the line and in
data mode.

Disable. The SDA-II is turned off and was re-
set. In switched-network operation, the data

set went ""on-hook. "

Prepare. The SDA-II is in character phase.

Write. The data was successfully sent. ETB
or ETX followed by a bec was sent or Halt 1/0
or Interface Stop signal was received. The
command is ended with this condition after the
""pad" character has been transmitted.

Read. The record was succegsfully received
without error.

Sense. The I/0 Channel signaled Interface
Stop or Halt I/0O or the 2701 successfully trans-
ferred the sense byte. This is the only ending
status that can be signaled for this command.

Adprep. The SDA-II's address was success-
fully decoded as a selection address or group

address.
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Search. This command will end with Channel
End and Device End when the SDA-II's address
is detected as the first character received on
the line that is transferred to main storage
after the index character. The Channel End
and Device End appears as first End character
following the above condition.

Poll. This command will end with Channel End
and Device End when either a Halt I/O or Inter-
face Stop signal is detected during the command's
operation.

Channel End, Device End, and Unit Check

This status is set when ending any valid SDA-II
command (except Sense) with either error or
other unusual conditions outstanding. The Sense
command must be issued to the 2701 to obtain
the sense byte that further defines this status.

Chgnnel End, Device End, and Unit Exception

This status will be set when ending commands
under the conditions defined for each below:

Set Mode. A Halt I/O was received prior to the
mode byte being accepted by the SDA-II. The
adapter is off.

Enable. In switched-network operation, the
command was successfully aborted by Halt I/0
before a call was answered.

Dial. The command was successfully aborted
by Halt I/0 prior to the Interface Stop signal
being received.

Prepare. The command was successfully abort-
ed by Halt 1/0 before character phase was es-
tablished with the remote terminal.

Write and Poll. Command will not be executed.
The Write or Poll command is ended immediate-
ly when it is issued and character phase is on.

Read. This command will end with this status
condition whenever an EOT character is rec-
ognized.

Search. This command will end with this status
condition whenever an EOT character is rec-
ognized.

Adprep. This command will end with this status
condition whenever Halt I/0 is received prior
to the SDA-II's address being detected.



Channel End, Device End, Unit Check, and
Unit Exception

This status will be presented if a command ends
under conditions described immediately above.
Before this status is accepted by the I/0 chan-
nel, the conditions described under Channel
End, Device End, and Unit Check appears caus-
ing Unit Check status to be set. A Sense com-
mand should be issued to determine the error
condition.

Channel End, Device End, and Status Modifier

Adprep. This command will end with this sta-
tus condition upon the recognition of the SDA-
II's poll address.

Poll. This command will end with this status
condition upon recognition of a non-EOT char-
acter following the establishment of character
phase or the SDA-II failing to recognize char-
acter phase within three seconds following the
transmission to the ENQ character. A Read
or Search command should be issued to place
the index byte into main storage and the incom-
ing data if the SDA-II is in character phase.
The Read or Search Command will end the CE, .
DE, UC status and with the Timeout sense bit
being set if the SDA-II did not enter character
phase.

After-Initial-Selection Status (Status Due to
Early Channel End Operations)

This optional capability is used with selector
channels only. When the SDA-II is set at instal-
lation time for Early Channel End operation, on-
ly certain SDA-II commands will set Channel
End status (alone) as soon as all activities with
the I/0 channel are complete, ahead of Device
End and any other status bits. These commands
are Disable, Adprep, and Prepare; all other
SDA-II commands are unaffected. It should be
noted, however , that even for the above affected
commands Channel End and Device End, as well
as other status bits, may be signaled to the I/0
channel simultaneously. ‘Another possibility is
that the command execution ending Device End
(and other status) was set before Channel End
was accepted by the I/O channel. The purpose
of such operation is to free a selector channel
as quickly as possible, so it can be used to oper-
ate other attached 1/0 devices (provided no com-
mand chaining is specified in the current com-
mand's CCW). Device End may then be delayed

until all other aspects of the command's execu-
tion are complete.

Channel End

For Disable, Adprep, and Prepare, this status
is set immediately after the command is ac-
cepted (as no data transfers occur during their
execution).

Device End

For Disable, Adprep, and Prepare commands,
this is normal ending status, signaled when the
corumand has reached its normal ending point.
The specified ending conditions for each command
are the same as presented in the section cover-
ing Channel End and Device End.

Device End and Unit Exception

This status will be signaled only when ending
Adprep or Prepare under conditions described
in "After Initial Selection--Channel End, Device
End, and Unit Exception."

Device End and Status Modifier

This status will be signaled when a poll address
is detected under the Adprep command.

Interrupt Status

Presented to the selector channel when the SDA-
II has been conditioned by the program through
the Set Mode command, and no command is being
executed when the following condition occurs.
Ringing is signaled by an "on-hook' data set;

the SDA-II is in interrupt mode; and the Enable
or Dial command has not been issued to turn the
SDA-TI on.

Sense Information

The byte transferred to main storage during the
execution of the Sense command is:

Command Reject
Intervention Required
Bus Out Check
Equipment Check
Data Check

Overrun

Lost Data

Timeout

U W N O
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Command Reject

Set with Unit Check status by the 2701 when a
command is not accepted by the SDA-II. Test
Input-Output, Sense, or I/O No Op will never
end with this sense bit set.

This error condition will occur on a Dial
command when the Automatic Call feature is
not installed or Interface A is not selected by
the set-mode byte. Command Reject is also
signaled to the Write, Adprep, Poll, Search,
Read, and Prepare commands when these com-
mands are presented to the SDA-II and the
adapter has not been turned on (i. e, , an En-
able command issued either an I/O reset or a
Disablc command). Command Reject is also
signaled to the Enable command if a legitimate
mode is not outstanding.

Command reject is also signaled to any com-
mand (except Write, Scnse, Test Input-Output,
and I/O No-Op) when the SDA-II is in trans-
parent-write and the second Write command has
not been received.

The command will end immediately upon
recognition of this condition.

Intervention Required

This bit is set with Unit Check status when the
selected data or dialing equipment is not oper-
ational--i. e., "power off' on data set or ACU
or the equipment is ""on-hook' or not in "data
mode.'" The commands that may end with this
sense bit are Prepdre, Write, Read, Adprep,
Search, Poll, and Dial. The command will end
immediately upon recognition of this condition.

Equipment Check

The SDA-II sets this bit along with Unit Check
status when the SDA-II detects an internal error
condition. This error appears only with the
Dial command when the Call Request signal of
the SDA-II is not present within three seconds
after the Dial command has been accepted by
the adapter. The command will end immediate-
ly upon the recognition of this error condition.

Data Check

This hit is set along with the Unit Check status
when the SDA-II detects an erroneous parity
(USASCTI only) or bee check on received data.
The command will go to its normal ending con-
dition. This sense bit may occur on either the
Search or the Read command. The Poll com-
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mand may have the Data Check condition occur
during its execution but the Unit Check and Data
Check sense bit will not appear until the suc-
ceeding Read or Search commands. This error
conditions may be set in the EIB during
intermediate-block-checking mode, and the
error condition will be retained for the final
status condition. The error bit will be set on-
ly in each EIB on which the error occurs.

Overrun

This bit is set with Unit Check status when a
received character is '"lost'" within the adapter
due to the I/O channel not maintaining the speed
of the incoming data. The command will go to
its normal ending condition. This error con-
dition is set in the EIB during intermediate-
block-checking mode and the error condition
will be retained for the final status condition.
This sense condition is set only for the Read
and Search commands.

Lost Data

This bit is set with Unit Check status when re-
ceived characters are "lost' due to the lack of

a read-type command in the SDA-II. This error
will occur if a read-type command is missing
when the first character is seen after the SDA-
II has attained synchronism. (The SDA-II will
always be in a read mode when a command is
not in the adapter, the exception being trans-
parent write). Data may be '"lost" when a Halt
1/0 or an Interface Stop signal is recognized

in the adapter during a Read command (or Search
prior to entering data mode) prior to an End
character being recognized.

If a read-type command is missing when char-
acters are lost, then the next Write or Poll
command will end with Unit Exception status
condition with the Lost Data sense bit being held
in abeyance until the Read command is issued.
The Read command will end with Device End,
Channel End, and Unit Check status.

It should be noted that the "'lost' data will
always be either at the beginning or end of the
data or the entire transmission.

When intermediate-block mode is specified,
the setting of Lost Data (if the condition appears)
is not included in the EIB. However, it will be
included in the sense information at the end of
the Read command.

This error condition should not appear dur-
ing a Dial command.



Timeout

This bit is set with Unit Check status when one
of the adapter timeout sequences occurs. This
bit will occur on a Read command when the com-
mand is issued and a control character (other
than SYN) is not detected within three seconds.
Also, during a Read command, while the adapt-
er is in Text mode, a double SYN sequence
must be seen followed by a non-SYN character.
Timeout occurs also when the Read or Search
command follows a Poll command if the ter-
mainl does not respond to the polling sequence
within three seconds. This bit is also set on a
Disable command, if at the end of three seconds
after the adapter has accepted the Disable com-
mand, the data set has not gone '"on-hook. "
This bit is set on transparent-write if the
second Write command is not issued within
three seconds after the Interface Stop signal is
detected on the first Write command. When
the condition appears all commands (except
Sense, I/O No Op, Write, and Test Input-

Output) will be ended with command Reject un-
til a Write command is issued.

This bit is set during a Dial command if the
ACU's (Automatic Calling Unit) ACR (Abandon
Call and Retry) line turns on. This indicates
that the call was not established in the alloted
period of time, and the Dial command should be
repeated.

During the execution of the Search command,
Timeout is set if the time interval between char-
acter phase while in text mode exceeds three
seconds, or if the time duration while out of
text mode, exceeds one second. Also, when a
Search command follows a Poll command, this
bit will be set if the terminal does not respond
to the polling sequence within three seconds.
During a write-type command, the Request to
Send lead to the data set is raised. The data set
must present the Clear to Send signal to the
adapter within three seconds. During an Enable
command on a switched network, the command
must end within six seconds while in Interrupt
mode or the Timeout bit will be set.
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A-Ringing 146
ACK (Affirmative Acknowledgment) 112, 138
Adapter, Line, function 29
Adapter, Line, IBM Limited Distance 29, 30
Adapter, Line, IBM 1200-Bit-Per-Second
Adapters, physical size catagories 17
Address Prepare (Adprep) command 170
Addressing
IBM Terminal Adapter Type I 48
Telegraph Adapter Type 1 79
Addressing, first word (PDA) 99
Addressing, Line 19
Adprep (Address Prepare) command 170
Advantages of IBM 2701 in S/360 and S/370 Environment 10
Affirmative Acknowledgment (ACK) 112, 138
All-Zero status 21, 22
Attachment, 2701-S/360 and S/370 12
Attention (CSW bit 32) 24
Auto Answer, SDA-II 158
Auto Answering 31
Auto Call Feature 31
Auto Call, SDA-I 119
Auto Call, SDA-Il 157
Autopolling, SDA-II 158

B-Ringing 146
Baudot Transmission Code 77
BCD (Binary Coded Decimal) Transmission Code
IBM Terminal Adapter Type |
IBM Terminal Adapter Type Il 61
Binary Synchronous Communication (BSC) 155
Break command 32,35
Break signal checking, Line 35
BSC (Binary Synchronous Communication) 155
BTAM Programming Support package 10
Buffer storage. dynamic allocation 12
Burst Mode 19
Bus-Out Parity Check 25
Busy (CSW bit 35) 22.24
Byte mode 19

Call Directing Code (CDC) 81
CAN (Cancel) 110
CDC (Call Directing Code) 81
Chaining

Command 11

Data 11
Channel End (CSW bit 36) 21,24
Channel Interface (CHIF) 15
Channel operation. 1/0 19
Channel operation, Selector 20
Channel, Multiplexer 11.19
Channel, Selector 11,20 -
Character Generation, ETX 109
Character recognition, Functional 110
Characters. Delete
Check, Cyclic Redundancy (CRC) 164
Check, Echo 39
Checking, Intermediate-Block 178
CHIF (Channel Interface) 15
Clock Signals 119
Clock. Internal 119, 158
Code Structure Charts

(See list of illustrations)
Code, Transmission

BCD 42,61

EBCDIC 155,159

Eight-level TWX 87

Four-out-of-Eight 135

PTTC 42

USASCII 110, 159
Command Chaining 11
Command Considerations, SDA-I 122
Command Descriptions

95

PDA
SDA-I 122
SDA-II 164

Start/Stop Adapters 32

Command Reject 25

Commands Decoded in:
IBM Terminal Adapter Type | 41
IBM Terminal Adapter Type [ 61
IBM World Trade Telegraph Adapter 69
Parallel Data Adapter 95
Synchronous Data Adapter Type 1 122
Synchronous Data Adapter Type I1 164
Telegraph Adapter Type 1 77
Telegraph Adapter Type 11 87

INDEX

Commands
Address Prepare (SDA-1I) 170
Break (S/S) 32,35
Diagnostic Read
PDA 97
S/S Adapters 36
Diagnostic Write
PDA 96

S/S Adapters 36
Dial
S/S Adapters 33
SDA-I 125
SDA-II 167
Disable
S/S Adapters 34
SDA-I 130
SDA-11 166
Enable
Start/Stop Adapters 34
SDA-I 123
SDA-Il 166
Error (SDA-1) 128
Halt1/0 23
Inhibit
PDA 95
S/S Adapters 34
I/ONoOp 25
Poll (SDA-II) 170
Prepare
S/S Adapters 35
SDA-1 126
SDA-II 166
Read
PDA 96
S/S Adapters 34
SDA-1 127
SDA-II 168
Read Clear 108
Read with Timeout (PDA) 96
Search
S/S Adapters 36
SDA-IT 169
Send EOT (SDA-I) 129
Send Inquiry (SDA-I} 126
Send TEL (SDA-I) 129
Sense 25
Set Mode
SDA-1 123
SDA-IT 165
Start 1/0 21
Step Count (SDA-I) 128
Test I/O 22
Test Read (SDA-1) 128
Test Sync (SDA-I) 125
Test Write (SDA-I) 130
Write
PDA 96
S/S Adapters 35
SDA-1 127
SDA-II 168
Write Break 109
Write with Timeout (PDA) 96
Communication Services Required
(Consult your local IBM representative)
Configuration, 2701 16
Control Characters, Data Link 171
Control Leader 138
Control Panel, Operator's 26
CRC (Cyclic Redundancy Check) 164
CSW bit 32 (Attention) 24
CSW bit 34 (Status Modifier) 24
CSW bit 35 (Busy) 22.24
CSW bit 36 (Channel End) 21,24
CSW bit 37 (Device End) 21,24
CSW bit 38 (Unit Check) 24
CSW bit 39 (Unit Exception) 24
Cyclic Redundancy Check (CRC) 164

Data acquisition and control, PDA 95
Data Chaining 11
Data Link Control Characters 171
Data Link Escape (DLE) 172,173
Delete Characters 89
Delete 89
Device End (CSW bit 37) 21,24
Diagnostic Operations
IBM Terminal Adapter Typel 58
IBM Terminal Adapter Type Il 68
IBM Terminal Adapter Type Il 115

Index
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Diagnostic Operations (continued)
IBM World Trade Telegraph Adapter 76
Parallel Data Adapter 104
Synchronous Data Adapter Type I 153
Telegraph Adapter Type ! 85
Diagnostic Read Command
Parallel Data Adapter 97
Start/Stop Adapters 32,37
Diagnostic Write Command
Parallel Data Adapter 96
Start/Stop Adapters 32,36
Dial Command
Start/Stop Adapters 32,33
Synchronous Data Adapter Type I 125
Synchronous Data Adapter Type [T 167
Dial Digits 33
Dial Operation 33
Direct Control feature 99
Disable command
SDA-I 130
SDA-Il 166
Start/Stop Adapters 32,34
Disable. Enable switch 26

DLE (Data Link Escape) 172,173
DLE-Stick 172.173
Downshift on space 70
Downshift 70
Dual Code
SDA-II 133
Dual Communication Interface
SDA-1 119
SDA-II 155

Dynamic allocation buffer storage 12

Early channel end operation (SDA-I1) 158, 182
EBCDIC transmission code 155, 159
Echo check 39
Effect of Dial command on Metering 33
Effect of Interface Stop & Halt 1/0
Command, Start/Stop Adapters 37
IBM Terminal Adapter Type 111 109
Synchronous Data Adapter Type 1 133, 134
Synchronous Data Adapter Type I1 184
XIC commands 25
EIB (Error Index Byte) 165,172,178
Eight-level TWX code 87
Enable command
Start/Stop Adapters 32, 34
Synchronous Data Adapter Type I 123
Synchronous Data Adapter Type II 166
Enable/Disable switch 26
End of Block (EOB) 72
End of File 100
End of Record 100
End of Text (ETX) 110, 112,171, 173
End of Transmission (EOT)
End of Transmission Block (ETB)
Ending of
Diagnostic Read command. IBM TA-III 110
Read operation, PDA 100
Write operation. PDA 102
Ending Status
(See Status Byte)
ENQ (Enquiry) 172,173
EOB (End of Block) 72
EOT (End of Transmission)
ERR (Error) 138
Error command (SDA-I) 128
Error Detection
(See Transmission Code Error Detection)
Error Index Byte (EIB) 165,172, 178
ETB (End of Transmission Block) 171.172
ETX (End of Text) 110, 112,171, 173
ETX Character Generation 109
Expanded Capability feature 16
Expansion feature 16

171,172

Eanturac
reatures

Direct Control 99
Expanded Capability |
Expansion 16
Optional 16
Parailei Daia Adapier 9
Second Channel Interface 16
Start/Stop Adapters 29
Station Selection, Operation (SDA-II) 182
Synchronous Data Adapter Type 1 119
Synchronous Data Adapter Type Il 155
Timceout 95
Transparency 157

Features. Physical size catagories 17

FIGS (figures)  70. 78

First word addressing (PDA) 99

Four-out-of-Eight transmission code 133

o

o

72,89, 112,129, 138,171,173

72.89. 112.129. 138, 171. 173

Function. 2701 line adapter 29
Function, 2701-Generalized 12
Functional character recognition 110
Functional Characters
IBM Terminal Adapter Typel 45
IBM Terminal Adapter Type Il 62

IBM World Trade Telegraph Adapter 72
Telegraph Adapter Type [ 45
Telegraph Adapter Type I 62
Functional sections of 2701 15
Generation. ETX Character 109
Halt1/0 23
Halt 1/0. Interface Disconnect Signal 23
1/0 channel operation 19
1/0 Instructions 17
Halt 1/0 23
Start /0 21
Test /O 22
I[/ONo Op 25
IBM Limited Distance Line Adapters 29, 30

IBM Terminal Adapter Type 1 30, 41
Addressing 48
Commands Decoded 41
Diagnostic Operations S8
Functional Characters 45
Line Control Characters 44
Modes of Operation

Control 50

Text-in 50

Text-out 50
Polling and Addressing 49
Sense Byte 56
Special Requirements 57
Status Byte 50
Timeouts 50
Timing considerations 58

Transmission Code error detection 42

Transmission Codes
IBM Terminal Adapter Type I, Model 11
(See IBM Terminal Adapter Type I)
IBM Terminal Adapter Type II 30, 61
Addressing 79
Commands Decoded 61
Diagnostic Operations 68
Functional Characters 62
Line Control Characters 62
Control 62
Text-in 64
Text-out 62
Poliing and Addressing 64
Sense Byte 66
Special Requirements 67
Status Byte 64
Timeouts 64
Timing considerations 68
Transmission Code error detection
Transmission Codes 61
VRC (Vertical Redundancy Check)
IBM Terminal Adapter Type II1 107
Diagnostic Operations 115

30, 41

62

62

Diagnostic Read command, Ending of

Effect of Interface Stop & Halt1/0
Line Control Characters 110
Polling and Addressing 113
Sense Byte 116
Status Byte 115,116
Timeouts 113
Transmission Code error detection
Transmission Codes 110
USASCII Transmission Code 110
IBM World Trade Telegraph Adapter
Commands Decoded 69
Diagnostic Operations 76
Functional Characters 72
Line Control Characters 72
Sense Byte 74
Special Requirements 75
Status Byte 73
Timeouts 73
Timing considerations 75
Transmission Code error detection
Transmission Codes 69
IBM 1200-Bit-Per-Second Line Adapter
IBM 2848. Attachment of 107
IDLE 138
Inhibit command 34
Initial Sefection 20
INQ (Inquiry) 138
Interface control (PDA) 99
Interface Disconnect Signal (Halt [/0)

1

110
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110

69
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Interface Stop Signal

Intermediate Block Check (ITB) 171,172
Intermediate-Block Receive operation 178
Intermediate-Block Write operation 178
Intermediate-Block-Checking operation 178

Internal clock 119

International Telegraph Alphabetic 2 (ITA2) Code 69
Interrupt mode (Synchronous Data Adapter Type II)
ITA2 (International Telegraph Alphabetic 2) Code 69
ITB (Intermediate Block Check) 171, 172

Letters (LTRS) 70,78
Limited Distance Line Adapters, IBM 29, 30
Line Adapter function 29
Line Adapter, IBM Limited Distance 29, 30
Line Adapter, IBM 1200-Bit-Per-Second 155
Line addressing 19
Line Break 39
Line Break signal checking 35
Line Control Characters
IBM Terminal Adapter Typel 44
IBM Terminal Adapter Type Il 62
IBM Terminal Adapter Type [II 110
IBM World Trade Telegraph Adapter 72
Synchronous Data Adapter Type I 135
Synchronous Data Adapter Type Il 171
Telegraph Adapter Type I 78
Telegraph Adapter Type I 89
Line control sequences
(See List of Illustrations)
Line failure detection 35
LRC (Longitudinal Redundancy Check) .
Synchronous Data Adapter Type I 135
Synchronous Data Adapter Type Il 164
LTRS (letters) 70,78

Manual switching (PDA) 99
Metering 26
Modes of Operation

Control 50, 62

Text-in 50, 64

Text-out 50, 62
Multicode translation 11
Multidevice operation (PDA) 98
Multiple-byte mode 19
Multiplexer channel 11, 19

NAK (Negative Acknowledgment) 112,171,173
No OP,1/0 25
Non-zero status 22
Normal command operation, XIC 25
Normal/Record Lock switch 20

Parallel Data Adapter 100

Synchronous Data Adapter Type I 123
NULL 109

Operation
Parallel Data Adapter 97
Synchronous Data Adapter Type Il 173
System

Operational functions 19

Operations of SDA-1I 173

Operator’s Control Panel 26

Optional Features 16

Pad character 34,93,173
Panel, Operator’s, Control 26
Parallel Data Adapter 95
Commands 95
Diagnostic Read 97
Diagnostic Write 96

Read 96
Read with Timeout 96
Write 96

Write with Timeout 96
Data Aquisition and Control 95
Diagnostic Operations 104
Features 95
First word addressing 99
Interface control 99
Manual switching 99
Multidevice operation 98
Normal/Record Lock switch 100
Operation 97
Read operation 100
Read operation, Ending of 100
Selection and Addressing 99
Sense Byte 104
Status Byte 104
Timeout feature 935

Parallel Data Adapter (continued)
Transmission Code error detection 97
Transmission Codes
Write Operation 102
Write operation, Ending of 102
Parity Check, Bus-Out 25
Physical size catagories, adapters and features 17
Poll command (SDA-I) 170
Polling and Addressing
IBM Terminal Adapter Typel 49
IBM Terminal Adapter Type [l 64
IBM Terminal Adapter Type III 113
Synchronous Data Adapter Type I 179
Telegraph Adapter Typel 79
Telegraph Adapter Type II 89
Prepare command
Start/Stop Adapters 35
Synchronous Data Adapter Typel 126
Synchronous Data Adapter Type Il 166
Programmed controlled interrupt 12
Programming-considerations-Polling operation (SDA-II)
Programming notes, World Trade Telegraph 70
Programming Support

BTAM v
QTAM 10 -
TCAM 10

.PTTC transmission code 42

QTAM Programming support package 10

Read Clear command 108
Read command
Parallel Data Adapter 96
Start/Stop Adapters 34
Synchronous Data Adapter Type I 127
Synchronous Data Adapter Type Il 168
Read operation (PDA) 100
Read Operation, (SDA-II) 174
Read operation, ending (PDA) 100
Read with Timeout command(PDA) 96
Receive operation, Start/Stop 38
Receive, Intermediate-Block 178
Reset
Responses, Status 21, 22

Search command
S/S Adapters 36
SDA-II 169
Second Channel Interface feature 16
Selection and Addressing (PDA) 99
Selection, Initial 20
Selector Channel 11
Selector Channel operation 20
Send EOT command (SDA-1) 129
Send Inquiry command (SDA-I) 126
Send Tel command (SDA-I) 129
Sense Byte 24
IBM Terminal Adapter Typel 56
IBM Terminal Adapter Type Il 66
IBM Terminal Adapter Type lIl 116
IBM World Trade Telegraph Adapter 74
Paralle] Data Adapter 104
Synchronous Data Adapter Typel 142
Synchronous Data Adapter Type Il 187
Telegraph Adapter Type 1 81,83
Telegraph Adapter Type II 91
Sense command 25
Set mode bit (SDA-I) 124
Set Mode command
Synchronous Data Adapter Typel 123
Synchronous Data Adapter Type II 165
Shifted-character-set conversion 169
Single Current Adapter, World Trade 30,69
Six-bit Transcode (SDA-II) 159, 163
SOH (Start of Header) 113, 171,172
SOR (Start of Record) 138
Space 70
Special Characters
® 44,62.72
© 44,62,72
® 44,62
® 44,62
® 45,62
ACK 112
ACK-1 138
ACK-2 138
CAN 110
Delete 89
DLE 172,173
DLE-Stick 172.173
Downshift 70
ENQ 172,173
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Special Characters (continued)
EOB 72
EOT 72.89, 112,129, 138,171,173
ERR 138

ETB 111 172

ETX 110, 112,171,173
FIGS 70.78

IDLE 138

INQ 138

ITB 171,172

LTRS 70.78

M 79

NAK 112,171,173
NULL 109

PAD 35.93.173
SOH 13,171,172

SOR-1 138

SOR-2 138

Space 70

Stick 173

STX 110, (12,171,172
SYN 171.172
TEL 129,138, 134
v 79

WRU 89

XOFF 89

XON 89

Special Requirements
IBM Terminal Adapter Typel 37
IBM Terminal Adapter Type Il 67
IBM World Trade Telegraph Adapter 75
Synchronous Data Adapter Typel 147
Synchronous Data Adapter Type 11 158
Telegraph Adapter Typel 83
Telegraph Adapter Type [I 93
Special Start/Stop Considerations
Echo check 39
Line break 39
Write check 39
Start 1/0 21
Start of Header (SOH) 113, 171,172
Start of Record (SOR) 138
Start of Text (STX) 110, 112, 171, 172
Start/Stop Adapters
Command Descriptions 32
Commands
Break 35
Diagnostic Read 32, 37
Diagnostic Write 32,36
Dial 32,33
Disable 32,34
Enable 32,34
Inhibit 34
Prepare 35
Read 34
Search 306
Write 35
Write Break 109
Effect of Interface Stop & Halt 1/0 37
Enable command 32, 34
Features 29
Generalized 29
Operation 38
Receive operation 38
Timeouts 38
Transmit operation 38
Read operation 38
Special Considerations
Echo check 39
Line break 39
Write check 39
Timeouts 38
Station Selection Code (BSC) 81
Station Selection Feature operation, SDA-11
Station Selection, SDA-1II 158
Status Byte 23
IBM Terminal Adapter Type 1 50
IBM Terminal Adapter Type H 64
IBM Terminal Adapter Type LIl 115, 116
IBM World Trade Telegraph Adapter 73
Parallel Data Adapter 104
Synchronous Data Adapter Typel 139
Synchronous Data Adapter Type 11 185
Telegraph Adapter Type I 81
Telcgraph Adapter Type 1! 89
Status Modifier (CSW bit 33) 24
Status responses 21,22
Status
All-zero 21,22
Non-zero 22
Step Count command (SDA-I) 128
Stick 173
STR Terminal Equipment serviced 120
STR Transmission 119
STX (Start of Text) 110, 112,171, 172
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Switch

Enable/Disable 26,27
Normal/Record Lock 16,20
Paraliel Data Adapter 100
Synchronous Data Adapter Type I 123
Power Off 26
Power On and Reset 26,27

SYN (Synchronous idle) 171,172
Svnchronous Clock. 158
Synchronous Data Adapter Type | 119

Auto Call 119
Commands 122

Dial 1235

Disable 130

Enable 123

Frror 128

Prepare 126

Read 127

Send EOT 129

Send Inquiry 126

Send TEL 129

Set Mode 123

Step Count 128

Test Read 130

Test Syne 125

Test Write 130

Write 127
Command Considerations 122
Diagnostic Operations 1523
Dual Communication Interface 119
Effect of Interface Stop & Halt1/0 133,134
Features 119
Line Control Characters 13§
LRC (Longitudinal Redundancy Check) 135
Normal/Record Lock switch 123
Sense Byte 142
Set mode bit 124
Special Requirements 147
Status Byte 139
Timeouts 135
Timing considerations 147
Transmission Code error detection 135
Transmission Codes 135

Synchronous Data Adapter Type Il 155

Auto Answer 158
Auto Call 157
Autopolling 158
Commands 164

Dial 167
Disable 166
Enable 166
Poll 170
Prepare 166
Read 168
Search 169
Set Mode 165
Write 168

Dual Code 155
Dual Communication Interface 155
Early channel end operation 158, 182
Effect of Interface Stop & Halt /O 184
Features 155
IBM 1200-Bit-Per-Second Line Adapter 155
Interrupt mode 182
Line Control Characters 171
LRC (Longitudinal Redundancy Check) 164
Operationsof 173
Polling and Addressing 179
Read operation 174
Sense Byte 187
Six-bit Transcode 159, 163
Special Requirements 158
Station Selection 158
Station Selection Feature operation 182
Status Byte 185
Timeouts 182
Timing considerations 182
Transmission Code error detection 164
Transmission Codes 155
Transparency 159
Transparent Operations 175
Transparent-Read operations 175
Transparent-Write operations 176
USASCII Transmission Code 159
VRC (Vertical Redundancy Check) 164
Write operations 174

Synchronous idle (SYN) 171,172

Svstem Operation 20

TCAM Programming Support Package 10
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