


















































































































































































































































































































































Address Prepare 

This command (Adprep) is used by an SDA-II oper­
ing as a tributary (non -master) station. For the 
command to be accepted, the SDA-II must be 
equipped with the Station Selection feature. The 
Adprep command is a pseudo-Read command in 
that the SDA-II goes through all the actions of a 
Read command, yet does not transfer data to main 
storage. 

When the SDA-II accepts the Adprep, the SDA­
II monitors the receive line, follO\ving all data on 
the line. If the Adprep command is accepted and 
character' phase has not been established (the sync 
pattern has not been detected), the SDA-II starts 
a three-second timeout, during which it must es­
tablish character phase followed by one of the 
following three conditions: 

a. SDA-JI Address. When the SDA-II detects 
its selection address, the command ends 
with Channel End and Device End (CE, DE) 
status. This allows chaining to a read 
command. If the SDA-JI detects its poll 
address, the command ends with Channel 
End; Device End; and Status Modifier (CE, 
DE, SM) status. This allows status 
modifier command chaining to a read 
command. 

b. Text-Mode Entry. Upon entering text mode 
(as a resuit of recognizing STX or SOH), the 
SDA-II will cease looking for its �a�d�d�r�e�s�~� 

until an EOT is detected. The SDA-II mon­
itors the data stream while in text mode, 
using the three-second timeout for recogni­
tion of SYN characters, similar to the Read­
command operation. 

c. End-Character Recognition. The recogni­
tion of a new SYN and an EOT character 
will cause the three-second timeout to be 
reinitiated, and the SDA-II will continue to 
monitor for a new SYN and its address or 
an EOT character, 

If a tilneout occurs or if sYTIC is established 
before the Adprep command is issued, the SDA­
II looks for an EOT before any of the preceding 
conditions can be reL:ugIlized . 

The $DA-II decodes up to three addresses-­
the group address, the poll address, and the 
selection address. 

The group address is used when a station 
wishes to receive a transmission as part of a 
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Poll 

group of stations, with one of the group of sta­
tions predesignated (via programming) as the 
responding station. 

The polling and selection addresses must be 
one bit apart, with the bit in bit-position (j used 
to determine which is which; bit (j being 0 indi­
cates a polling address and bit (j being 1 indi­
cates a selection address. 

CON 09, fl' f2 , f3 

I 09 I Data Address 

0 78 

Count 

31 

32 35 3940 4748 63 

Poll 

This command is a pseudo-Write command in 
that the SDA-II goes through the actions of a nor­
mal Write command until the ENQ control char­
acter is detected in the data received from the 
main storage. After the ENQ is detected, one 
additional character (the index character) is 01;>­
tained from main storage under the same count 
control. After the ENQ has been transmitted to 
the line, the SDA-II enters receive mode (how­
ever, the Poll command is not ended). When in 
receive mode, the SDA-II looks for the receipt 
of character phase. The following conditions 
may occur: 

a. Recognition of Character Phase. Upon re­
ceipt of character phase, the SDA-II oper­
ation ends with Channel End, Device End, and 
and Status Modifier status if the first non­
SYN character (following recognition of char­
acter phase) is not an EOT character. If the 
first non-SYN character is an EOT, the SDA­
II returns to transmit mode and requests add­
itional characters from main storage. The 
old index character is destroyed. 

b. Timeout. Following the transmitting of the 
ENQ, a three-second timeout is initiated. 
At the end of three seconds, if the SDA-II 
is not in character phase, the Poll command 
ends with Channel End, Device End, and 
Status Modifier status. The Read or Search 
command, used under a status-modifier com­
mand-chaining operation, will be ended with 
Channel End, Device End, and Unit Check 
status with the Timeout bit set to one. 



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-JI 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. 

• 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 IrTransmission-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-ll enters into text 
mode and ~ntiates 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 bcc accumulation is not included 
in the bcc accumulation; however, any ensuing 
STX or SOH characters in the data block are 
included in the bcc 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/O instruction. 

ETB and ETX 

These control characters remove the SDA-II 
from text mode aild 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 bcc(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/O 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-ll begins accumu­
lation of a new bcc. The SDA-ll continues 
to transm it. 

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-II 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- "l'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 modeo 

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 in~tiate 
the bcc accumulation. Their initial detection 
sets the SDA-II in text mode. The initial SOH 
or STX control characters are not included in 
the bcc accumulation. Subsequent SOH and 
STX characters in a data block are included in 
bcc 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 charaeter(s). The bee 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 
bcc, with the next character (except SYN) fol­
lowing the last bcc. 

rr bit position I 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 
I the following bits in the E IB: 

Bit Position 

4 
5 

Condition 

Data check 
Overrun 

The EIB character is stored in the hyte 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 E TB 
or E TX 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. E TX 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 E TB 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 bcc 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. 

A Stick character is defined below. The symbol 
"x" denotes positions which may be either "0" or 
"1". 

EBCDIC 
USASCII 
Six-Bit Transcode 

o 1 2 345 6 7 

011 
X 0 1 

(0 0) 1 

x X X X X 
1 X X X X 
X 0 X X X 

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 inhibited; 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 cha"r­
acter is received as the first non-SYN character 
after character phase, the SDA-II will return to 
transmit mode to continue polling. 

• 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. 

Synchronous Data Adapter- Type II 173 



Write (Jperations 

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 thc 2701 is reset. 

When a Write command is accepted, theSDA-II 
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 to ensure 
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/O 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 charactcr 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 normai 
(nontransparent) text mode are inc luded in the 
block-cheek-character (bcc) accumulation. The 
bcc is reset by the transmission of the first STX 
or SOH. The bcc is transmittec 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 bcc character 
when signaled by E TB or ETX, or by an Interface 
Stop being initiated due to the byte count being 
decremented to zero. 

174 Component Description: IBM 2701 Data Adapter Unit 

>':OTE: The EaT, ENQ, r\AK, ACK 0, ACK 1, WACK, or RVI 

sequences do not cause the transmission to end; therefore, when 

ending a write 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/O channel and then transmits a single pad 
char acter before setting the ending status. When 
the ending was initiated by the ETX or ETB, the 
pad character follows the bee transmission. (The 
pad character is not considered a data character; 
its purpose is to ensure proper operation of the 
SDA- II 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 continuouslv monitor 
the communications line for ~h~rM'tpr nh:<::p ,.,hpn 

it is not specifically ~perat-in~-~~d~;-~ ;;~:;;~~~~~U 
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 (o'r 
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/O 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. If channel ser­
vice is obtained after thp following character has 
been assembled, both char acters are passed to 
the I/O 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-
11el 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/O 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 char acter are 
overlapped--the pad character is not a data char­
acter and is not transferred to the I/O 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/O 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-IT receives the bcc from 
the remote station and compares it to the bcc 
developed in the SDA-IT. The Data Check sense 
bit and the Unit Check status bit are set if the 
two bcc's do not match. The bcc is also checked 
when an ITB character is decoded; however, with 
the ITB, the receive operation is not ended. After 
the bcc compare operation is completed, the bcc 
accumulation is reset. 

When the ending is set by a decoded ENQ, DLE 
sequence, NAK, or EOT, a bee compare is not 
performed. When the ending is caused by an EaT, 
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 progr am s 
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 a.nd 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- IT 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 bcc 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 bcc accumulation. The 
SDA-II returns to transparent operation. 

d. An ITB character, this indicates that the 
following character(s) will be the bcc(s). 
Transparent mode is reset, but the 
adapter will remain in text mode and 
will begin accumulation of a new bcc. 
To reenter transparent text mode, DLE­
STX must be received. Both the DLE 
and the STX will be included in the new 
bcc accumulation. 

e. None of the above characters, the SDA-II 
sets the Data Check sense bit and the 
Unit Check status bit and returns to 
transparrn t 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 
insert a DLE whenever a character within the 
data has the same bit configuration as the DLE 
character (see Figure 60). The problem for the 
trarlsmitter is how to permit the transmission 
of a true DLE ending sequence without inserting 
a DLE character that ~ould 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) contains the 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 transparent write mode by 
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 storagc~ the SDA-II 
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inhibits its inclusion in the bcc 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 bcc accumulation. 

3. 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 inc luded in the bcc 
accumulation. 

4. 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 bcc 
accumulation. 

5. When an Interface Stop signal is received, 
the SDA-II ends the first vVrite 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 included in the bcc 
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. 

6. Between the first and second Write commands, 
the SDA-II will command-reject commands 
other than Sense, Test I/O, and I/O No Ope 

7. When the second Write command is received 
within three seconds: (1) the doubling of the 
DLE by Lhe SDA-II I::) 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 Sense command 
111USt be issued to accept the Timeout sense; 
otherwise the SDA-II will continue to 
command-reject commands other than 
Sense, Tcst I/O, I/o 1'\0 Op, and \\'rite. 

PROGRA\L\lING 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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The SDA-II sends the block-check d1aracter (bcc) after 

FTB, L'L\, or !TB. 
The l~l.F <;\" is u,ed ill tral1span:nt text :node to maint<lin 

charac.:ter phase. The DLE S1"\ sequence cannot be used as a 

programmed time-fill. 

In transparent operations, \"RC checking used with the 

:\SCII code is suspended followinl2; the initial DLE srx se­

quence except on the ending control characters. 

TIle DTF JTR sequence is followed by the bcc S\'?\ SYN 

sequence (double Sl~ must be inserted by programmer). 

If the data follmdng is to be in transparent mode, the DLE 

STX sequence must follow the SY~ characters. In this case, 

the DLE and STX characters are included in the bcc accum­

ul<Ition, since the SDA-II does not leave text mode via the 

lTF, c..'-1 ara cter when the S D1\ - II is in intermedi ate- block 

n10de. 

lntermediate-Block-Checking Operation 

The intermediate-block-checking mode of oper­
ation is stcmdarrl. 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 bcc 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 capahility for long records. (The 
CR C16 is most capable for records of about 
4000 characters or less). \Vhen 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 
thc shortened record. 

The lTB 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 TTB is detected, the SDA-II transmits 
the bcc following the lTB transmission. As is 
normally done, the bcc accumulation is reset 
upon the bcc transmission. The \Vrite command 
is not ended and the text mode is not reset. 

Thc usc of an STX character to precede the 
nc}"1 block is optional. When used, the STX is 
included in the bcc accumulation and does not 
reset the bcc accumulation. 

Intermediate-Rlock-Receive Operation 

\Vhen operating undcr 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 bcc and performs the block-check­
compare operations upon it; however, the SDA-ll 
does not end the nead 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 ElB (only two bit positions are affected) is: 

Bit Position 
4 
5 

Error Condition 
Data Check 
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. 

\Vhen 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 I/O 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. 

PROGRA~UvlING NOTES: 

1. The TIE character will be placed in main storage following 

every block ended with lTB, ETB, or ETX, when the ended 

intermediate-blod<-check bit is set in the mode byte by the 

Set \lode command. 1\0 LIB character will be sent to main 

storage following lTB, 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 (TR T) 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 aclmowledgment 
of the polling sequence. The index character 
is fetched from its main storage location and 
is retained in the SDA-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 
Index 

BX 
ENQ 
Index 

CX 
ENQ 
Index 

EOT 

1st Terminal Polled 

2nd Terminal Polled 

3rd Terminal Polled 

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 CC\V 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 E NQ 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 chara~ter 
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 EOT 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 ma!'l-Iler as for a positive 
response to polling, status-modifier chaining 
to the read-type command is initiated. After 
the read-type command 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 EaT sequence be generated 

as an initialization to polling and the same terminal be 

repoUed. This should be repeated before determining 
that the terminal has not answered. 

. As stated in 2 ~bove, 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. 

~!ogr amming Consider ati ons 

A polling sequence can typically be written as 
follows~ 

Remarks ---_ .... -. 
CCW Write CC EOT 
CCW Poll CC Polling List 
CC\V TIC or 

I/O 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/O 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 II 0 No Op 
command. 

In the first case, the CCW sequence could be: 

CCW Write CC 
CCW Poll CC SLI 

CCW TIC CC SLI 
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/O 
No Op should not be chained and thus results in 
a terminating interruption of the polling opera­
tion. The sequence would be: 

CCW Write CC 
CCW Poll CC 
ccw I/O NO 

OP 
CCW Read or 

Search 

The Read or Search command provides for the 
movement of the positive response that \vas 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 restartiI)g at the 
beginning of the polling list or by restarting the' 
polling where it left off. 

For the "once-through" channel program, the 
original pl'ogram 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 EOT 

(2) Poll CC, SLI N The data 
address 
should in-
dicate the 
desired en-
try point in 
the polling 
list. The 
count must 
eX3.ctly 
equal the 
remaining 
bytes in the 
polling list. 

(3) TIC SLI to CCW (5) 
(4) Read/ SLI See note 1 

Search 
(5) Poll CC, SLI M The data 

address 
should re-
flect the 
start of the 
polling list. 
The count 

n 

, 

(6) TIC 
(7) Read/ 

Search 

SLI 
SLI 

must in­
dicate the 
total length 
of the poll­
ing list. 
to CCW (5) 

NOTE 1: If the data or command chaining of the Read or Seare 

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. 

I 

AA E N 
N D 
r\ E ~ 

X 

I 

6B 
E N 
N D 

Q E 
X 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

'f'f E N E 

N D 0 

Q E T 

X 

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

Table Length = n(w+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
min al 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 
requi red to protect against the last terminal en­
try being removed from the polling list. \Vith­
\.)Lil t}l~.~ ~C1-" t(.) C~lllSC tlic tcrn:ination of the 

character phase at the tributary station, the poll 
list could be ended with the stations in false 
character phase. If this did occur, it would take 
appro:"{ill1atel,y three seconds f(Jr 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 \vhen the SDA-II is operating 
on a selector channel. During ECE operation, 
some SDA-II commands (Disable, Prepare, and 
Adprep) set the Channel End status bit ahead of 
the Device End (and other status bits) when need 
for the I/O channel is completed (1. 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 I/O devices. For 
ECE to be meaningful, command chaining must 
not be specified (CCW bit 33 must be zero) for 
the applicable 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 thc SDA-II is oper­
ating on a switched net\vork and connected to a 
selector channel. 

\"1118n the interrupt mo(h~ is set and the SDA-II 
is not on (Enable command has not been issued), 
the SDA -II sets Attention status to the I/O chan-
liel \yl1ell tIle (lata set sig11als that a call is cOlnillg 

in. The call cannot be answered unless an En­
able cUlllrnand is issued. Note that the selector 
chanili..·l l1111.:;L be free for the Attention status to 

recch(~s the Attention status, it should issue an 
t.:nablc cOl1ltrlancl to answer the incoming call. 

When the interrupt mode is set, the SDA-ll 
can accept an Enable command before an incom­
ing call h:1S 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 bit 
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 disabled. 

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. 

• 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 \vill continuously look for SYN characters. 
With a READ Command in the SDA-U, 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 Wlite command must be accepted within three 
seconds after the Interface Stop signal is received. 
If not, the next 'Write command will he fmrled with 
Channel End, Device End, and Unit Check status 
and the Timeout sense bit set. F l"()lll the time 
the first Write command ends, any and all com­
rnancls other than Write, Sense; Test Input-Output, 
and I/O NO OP will end \vith Unit Check and Com­
mand Heject until tl1e 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 Timeout sense 
bit set if "ringing" is not detected on the select­
ed data-set interface. 

Dial 

When the common carrier 1s Automatic Calling 
Vmt 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 ACV 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-ll'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-ll ends the command \vith 
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-ll monitol\S 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 EaT 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-U 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 
~ndex 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:t'll'.::'out sense bit 
set. While in text mode, no dat::-, sent to the 
main storage and the SDA-II moniwrs all data and 
responses. The command will end with Channel 
End, Device End, and Unit Exception on the rec­
ognition of an EaT 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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• Effects of Halt I/O Instruction by Command 

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

Command IDa Action 

Set Mode If HIO is received before the Set 
Mode byte has been accepted from 
main storage, the command ends 
immediately wi th 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 l\Iode 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 ans\vered), 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 

Write 

Read 

A IDa received before the Interface­
Stop signal has been transmitted to 
the SDA-II (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 IDa is received after the 
Interface Stop signal has been re­
ceived, the dialing operation pro-
ceeds normally. 
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. 
nIO causes the SDA-II to stop 
tnmsferring data to the I/O chan­
nel. The Unit Check status and 
Lost Data bits are set to one. Part 
of the data \\ill a!\\'ays be lost when 
the HIO is issued during a Read 
command execution. The command 
ends immediately with Channel End, 
Uence End, and Unit Check. 
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Prepare 

Adprep 

Search 

Poll 

Disable 

Sense 

If HIO is issued before character 
phase is established, the command 
ends immediately WIth Channel End, 
Device End, and Unit Exception 
status. If IDa is issued after char­
acter phase has been established, 
there is no effect. 

If HIO is issued before the group, 
selection, or polling address is rec­
ognized f the command ends imme­
diately with Channel End, Device 
End, and Unit Exception status. 
Otherwise, the operation is not 
affected. 
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 IDa 
is issued. 
HIO causes the command to end 
immediately with Channel End and 
Device End status. HIO should not 
be used with the Poll command. 
HIO has no effect on the Disable 
command. 
IDa causes this command to end 
immediately with Channel End and 
Device End status. 

• 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 no t 
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 
stqrage 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 tlie 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 

Enable] 
Disable, 
Adprep, 
Prepare 
Sense 

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. 
No data-byte transfers occur with 
the execution of these commands; 
accordingly, Interface Stop is never 
signaled. 
Interface Stop signal causes this 
command to end immediately with 
Channel End and Device End status. 

• 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. 

Initial Selection Status 

All zeros 

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

Busy 

Signaled to the I/O channel as the response to 
any command s~lection (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 bcen 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 -w ri te 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" 
endinQ' Doint: it is defined as "normal" ending 
;t~tu;. L The' specific ending conditions for each 
command is given below: 

Set Mode. The Set Mode byte was accepted and 
the I/O 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 bcc was sent or Halt I/O 
or Interface Stop signal was received. The 
command is ended with this condition after the 
"pad" character has been transmitted. 

Read. The record was succe~sfully received 
without error. 

Sense. The I/O Channel signaled Interface 
Stop br Halt I/O 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-ll's address \vas 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 \\-hen the SDA-ll'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 \\-ith Channel End 
and Device End \vhen either a Halt Ilo or Inter­
face Stop signal is detected during the command's 
operation. 

Channel End, Device End, and Unit Check 

This status ib bet when emling allY 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. 

Channel End, Device End, and Unit Exception 
c 

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 
rnode byte being accepted by the SDA-II. The 
adapter is off. 

Enable. In s\vitched-network operation, the 
~d was successfully aborted by Halt I/O 
before a call was answered. 

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

Prepare. The command was successfully abort­
ed by Halt I/O 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 EaT character is rec­
ognized. 

Search. This command will end with this status 
condi tion whenever an EaT character is rec­
ognized. 

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



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

This status will be presented if a command ends 
~nder conditions described immediately above. 
Before this status is accepted by the I/O 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
tti'S'COiidition upon the recognition of the SDA­
II's poll address. 

Poll. This command will end with this status 
condition upon recognition of a non-EaT 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/O 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/O 
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 I/O 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 a.iliu:. 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 
corilmand 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 

Attention 

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-II on. 

Sense Information 

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

0 Command Reject 
1 Intervention Required 
2 Bus Olt Check 
3 Equipment Check 
4 Data Check 
5 Overrun 
6 Lost Data 
7 Timeout 
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Command Reject 

Set with Unit Check status by the 2701 when a 
command is not accepted by the SDA-Il. 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-IT and the 
adapter has not been turned on (i. e. , an En­
able command issued either an I/O reset or a 
Disable 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-
nland (except \Vrite, Sense, 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 
lllode." The commands that may end with this 
sense bit are Prepare, 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-Il 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 bit is set along with the Vnit Check status 
when the SDA-Il detects an erroneous parity 
(USASCII only) or bcc 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 copdition. 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-Il. 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 
I/O 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 appe~rs) 
is not included in the EIB. Hmvever, 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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