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INTRODUCTION e STX
’ e ETX
NCR tributary stations operating with the Financial e EOT
Operating System Il (FOS II) may use the e ENQ
NCR/ISO protocol when communicating with an e ACK
NCR central computer. Only the FOS II aspects e NAK
and options are described in this publication; the e US
NCR FOS II tributary stations use a subset of the e RS
entire NCR/ISO protocoi. All basic rules and e SO
restrictions on message format, error recovery, and e SI

poll and select procedures apply to NCR tributary
stations without exception (refer to the “Rules And
Restrictions” section).

CONTROL AND DATA CHARACTERS

The 7-bit ASCII code is the code set used for data
transmission (refer to Figure 1). The code set is in
two parts: control characters and data characters.
The control characters used are:
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STX, ETX, EOT, ENQ, ACK, and NAK are
used for communications control and are described
in “Control Characters” in this section. The data
characters are all common alphabetic, numeric, and
special characters that are normally used in the text
of 3 communication message.

CHARACTER FORMAT

Each character is made up of ten bits (Figure 2);.
these bits are: seven code bits, one parity bit, one
start bit (value of 0) and one stop bit (value of 1).
The bits are sent in the synchronous mode of
communications; the characters are sent in the
asynchronous mode.
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Stop Start
0 1 1
o 0 0 0 ] (4] 8

T [b [0 [ by [ bs [bs | By | By | ] 0

Figure 2 Ba arangement of an asyncivonous characier

The bit sequence for an ASCII character is
least-significant bit to most-significant bit (bl
through b8 in ascending order), with the most
significant bit (b8) assigned as the parity bit.
NCR/ISO uses even perity.

CONTROL CHARACTERS

A system operating with the NCR/ISO FOS I1
protocol uses the following characters for
communications control between the sending and
receiving stations:

STX (Start of Text)
The STX charucter indicates the start of the
text message.

ETX (End of Text)
The ETX character terminates the text message
and indicates the next character is the block
check character (BCC).

ACK (Positive Acknowledgment)
Following a select. a tributary station sends an
ACK response to indicate the station is ready to
receive the message. An ACK response can be
either ACK or TA1 TA2 ACK, depending on the
application.

A receiving station sends an ACK character
when a text message has been correctly
received.

NAK (Negative Acknowledgment)
A receiving station sends the NAK character as
& negative response to the sending station. For
example, following a select, a tributary station

sends a NAK character when it can not receive -

a text .nessage.

ENQ (Enquiry)
The transmitting station sends an ENQ
character to request a response from the other
station.

EOT (End of Transmission)
An EOT is used to indicate the end of a
transmission. When an EOT is sent by a
tributary station following a successful poll
sequence, that addressed tributary station has
no data to send.

Pubn No. 1

ERROR CONTROL

Errors in a message sent by the central computer
and/or the tributary station are controlled and
detected by five procedures:

Block check character -

e Parity checking

® Message-receive checking
°

o

Format checking
Error recovery

BLOCK CHECK CHARACTER

" The block check character (BCC) is an even-parity

character sent by the sending station at the end of a
text sequence. It may be any character in the
ASCII code set.

The sending station generates the BCC by
adding every bit of each character to the
corresponding bits of all the other characters in the
text sequence. The addition of bits is performed
without a carry and does not include the starting
character (STX).

The resulting sum of this addition is the ASCII
character used for the BCC. For example, if the
message sent by the tributary station contains the
following characters: STX 5 5 4 3 ETX, the
tributary station generates the BCC shown in
Figure 3.

Bit
Position ASCil Characters Acd all 7 buts of each
charecter inciuding ET X
5| S5}4 ] 3{eETX|BCC
b, ojojocjo] o 0
b, IIREENR 0 ]
= gty oo Add all 6 bits, etc
b, ojojofo| O o]
b, 1]1{1}o0 0 1 NOTE:
b, ojoloj ' o Addiwon s performed
b, o] 0 | wihout acary
0+0=0
1+0=1
0+1=1
1+7=0
’ Fogure 3 BCC character
. .

At the receiving station, the seven bit puositivns
after the STX are added longitudinally. The
received BCC (sent by the sending station) 1s
included in this addition. The sum is zero if all the
characters were received correctly.

COMMUNICATIONS PROTOCOLS
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PARITY CHECKING

The NCR/ISO protocol uses even-parity checking. If
the total number of bits that have a value of one
(within a seven-bit character) is odd, then the parity
bit is set to one; this gives the character even parity
(refer to Figure 4).

ASCil Code fora 6

R o (4] 1 1 o 1 1 1] o

Stop Start
8 by | By | by | bs | B4 | By | b | B, 8t

s ]
Soelea [y [oe [os | oa f oy [on fon [S

Figurs ¢ Even chasacier panty

MESSAGE-RECEIVE CHECKING

When a sending station sends a message to a
receiving station, message-receive checking is
performed to be sure the receiving station received
the message. This check is performed by requiring
the receiving station to send a reply (such as ACK
or NAK) to the sending station after each message
is received.

FORMAT CHECKING

Format checking verifies that the STX and ETX
control characters are properly positioned in each
message; only one STX and ETX is acceptable for
any one message transmission.

ERROR RECOVERY

The sending station sends a message again as the
means of error recovery. After a message is sent to
the receiving station, the sending station chec'ws for
a respor.se from the receiving station. If the sending
station receives a NAK, indicating that the message
contained transmission errors, the message is either
sent again or the sending station branches to an
error recovery routine, depending on the design of
the online communications logic of the system.

POLLS AND SELECTS

The central site sends a specific poll or select
sequence to request a specific tributary station to
send or receive data. Because of this, each tributary

COMMUNICATIONS PROTOCOLS
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station continuously checks for a poll or select
sequence containing that unique poll or select code.

The central computer sends a poll sequence to
request data from the tributary station. The central
computer sends a select sequence to determine if
the tributary station is ready to receive data. If the
station is ready to receive, it sends an ACK
response (ACK or TAl TA2 ACK). After receiving
the ACK response, the central computer sends the
text message.

POLLS

A 3-character poll sequence sent by the central
computer contains the address (poll code) of the
tributary station. The addressed tributary station
can respond by sending a single text sequence to the
central computer. The format for a poll sequence is
shown in Figure 5.

EOT { Polt Code | ENQ

Figre 5 Forma of s pol sequence

The following paragraphs describe the
characters in the poll sequence.

EOT (End of Transmission)
The EOT character is sent before all poll/select
sequences. When an EOT is received by
tributary stations, the stations then start
checking for their unique poll or select code.

Poll Code
Each tributary station has a unique, 1-character
poll code which identifies the address of that
station. Refer to Appendix A for poll code
identification.

ENQ (Enquiry)
The ENQ character indicates the end of the poll
sequence and it requests a reply from the
addressed tributary station.

REPLIES TO A POLL
The positive reply to a poll sequence is a text
sequence sent by the addressed tributary station. A
negative reply is an EOT character.

¢ A text sequence has the format shown in Figure
6. °

[ stx | vext | evx | scc |

Figwe § Foarma of & tex! sequence
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STX (Start of Text)
The STX character starts the application portion
of the text sequence.

Text
The actual text format is application dependent.
The text portion of the message contains data
such as operator-entered transaction information
that needs to be sent to the central computer.

ETX (End of Text)
The ETX terminates the text portion of the
message and indicates that the BCC
immediately follows.

BCC (Block Check Character)
The block check character (BCC), generated by
the tributary station, immediately follows the
ETX character. For details on the generation
and checking of the BCC, refer to the “Error
Control” section in this publication.

When the central computer receives an EOT
in response to a poll sequence, it polls the next
tributary station in the poll cycle. The tributary
station, after sending EOT, returns to an idle
state where it continuously checks for a poll or
select sequence which contains the unique poll
or select code of that station.

SELECTS

When the central processor has a text message to
send to a tributary station, it first sends a 3- or
4-character select sequence containing the address
(select code(s)) of the tributary station to be
selected. A select sequence has the format shown in
Figure 7. The tributary station must detect all the
characters of the select sequence before responding.
The following paragraphs describe the characters in
8 select sequence.

EOT Select | ENQ
Code

Figure 7 Farmat of & seiec! sequence ssni by the central
cOmputer

EOT (End of Transmission)
The EOT character is always sent before a
select sequence in the NCR/ISO protocol. When
an EOT is received by tnbutary stations, those
stations start checking for their unique poll or
select code.

Select Code
Each tributary station has a unique select code
which identifies the address of that station. The
select code may be one or two charucters. Refer
to Appendix A for select code identification.

Pubn No. 1
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ENQ (Enquiry) .

The ENQ character ends the select sequence
and requests a reply from the tributary station.
If the tributary is ready to receive the message,
the correct reply is an ACK response. If it is
not ready, the tributary station sends a NAK
character.

The tributary station accepts a message
from central only if at least one of the following
conditions are met:

e When the tributary station is not processing
a transaction (idle state). This condition is
referred to as an unsolicited output
message. '

¢ When the tributary station requires data
from the central processor.

REPLIES TO A SELECT

There are two possible responses to a select
sequence: positive (ACK response) and negative
(NAK character).

The positive response (ACK response) of a
tributary station to a select sequence may be either
the two identification characters and ACK character
(TA1 TA2 ACK) or just an ACK character. The
tributary station sends an ACK response when it is
ready to receive the text message from the central
computer.

Sending a negative response, a NAK character,
indicates the tributary station is not ready to
receive a message or the station is waiting to be
polled. After sending a NAK character, the
tributary station continuously checks for a poll cr
select sequence containing the pollselect code of
that station.

MODES OF OPERATION

A communication driver using tke NCR/ISO
communications protocol operates in one of four

operating modes:

e Idle

e Control

® Input (after poll)

e Output (after select)

When in the idle mode, NCR tributary stations
wait for pollUselect sequences. Once the first
character (EOT) is received, the station enters the
contro! mode in which it checks for its unique
polliselect code. From the control mode, the station

COMMUNICATIONS PROTOCOLS
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can enter the input mode (after a poll), enter the
output mode (after a select) or return to the idle
mode. Refer to Figure 8 for the relationship of these
modes. Refer to Appendix B for flowcharts of the
transferring of messages between the central and
the tributary station.

idle
Control

Wrong
address
received,
or other
characters
received

EOT Received

ACK or NAK sent
EOT Sent

EOT Sequence
Rec'a Recd  eor Rec'd

Cantral
Computer

Figure 8 Modes of operation

IDLE MODE :

When a tributary station is activated, it enters the
idle mode. In the idie mode, the tributary station
waits for an EOT character sent by the central
computer as part of a poll or select sequence; any
characters sent other than EOT are ignored. When
the tribu.ary station receives an EOT character, it
leaves the idle mode and enters the control mode.
Refer to Table A in Appendix B for a flowchart of
this mode.

CONTROL MODE :

A tributary station in the idle mode enters the
eontrol mode when it receives an EOT character.
The unique poll or select code of the tributary
station is the next thing that station checks for. 1f
the code is not the poll or select code of that station,
the station returns to the idle mode. If the code is
the unique code of that station, the station waits for

COMMUNICATIONS PROTOCOLS
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the central processor to send an ENQ character.
The tributary station must detect all the characters
in the poll or select sequence before responding. For
example, if the station detects the EOT and its poll
code but not the ENQ, the station continues to
check for the ENQ, another poll sequence, or a
select sequence.

Once the tributary station correctly receives the
unique poll or select sequence, that station can then
respond. Refer to Table A in Appendix B for a
flowchart of the possible sequences.

INPUT MODE (AFTER POLL) »
After the tributary station receives its correct poll
sequence, it enters the input mode. The station
enters the input mode to send a text message to the
central computer. When the complete text message
bhas been sent, the tributary station waits for a
response from the central processor.

There are three procedures used once the
response is received: a transmission error counter, a
void counter, and a timer. The transmission error
counter increments by one when either the tributary
station receives a negative acknowledgment (NAK)
or the station does not receive a response from the
central processor. A maximum (determined
previously) is set so that when the maximum is
reached, the tributary station branches to an error
routine, indicates an error to the application, and
then returns to the idle mode.

The void counter is incremented by one when
the tributary station sends the text message and
then receives an EOT character from the central
computer. A maximum (determined previously) is
set so that when the tributary station receives the
maximum number of EOT characters, the station
branches to a void routine.

The timer starts after the tributary station
sends an ENQ or ETX; it resets when the station
receives an ACK, NAK, or EOT sent from the
central processor. The maximum amount of time
permitted for a response fror: the central processor
is determined by the system. If the tnbutary station
does not receive an ACK, NAK, or EOT from the
central processor within the permitted time, the
transmission error counter is incremented by one
and:a specified action i taken by the tnibutary
station.

The following paragraphs describe the
characters which may be sent (from the central
processor) in response to a text message sent by the
tributary station.



ACK Response

If the central processor sends an ACK, it is
assumed the text sequence has been correctly
received. The tributary station sends an EOT
character and enters the idle mode. Refer to Figure
9.

NAK RESPONSE

P
Tributary Station Cantral
ACK RESPONSE
Traosmits
Tributary Station j Cantral EOT-Polt Code—ENG
] Sets transmission error
| . counter to 8 value of
Teansmuts
2ero.,
. Transmits
Transmuts STX
STx { Massage
Message ETX
f— ETX 8cc
8cc
Transmits
Transmits NAK
ACK (
T - EOT Increments trans. errOr COunter
and then monitors by 1. counter equals 1.
| for ancther poli
or 3elect sequence. Retransmuts
STX
[::7 Message
ETX
9
Fgre 8CC
NAK R Teansmits
esponse NAK
If the central processor sends a NAK response, the (
text message has not been correctly received. W}}en Increments trans. &1ror Counter
the tributary receives the NAK, the transmission by 1. counter equals 2.
error counter is incremented by one and tested for
thg maximum. If the maximum is not reached, the Retransmits
tributary station sends the text message again. STX
If the maximum is reached, the station branches Message
to an input error routine and indicates a ;Z:
transmission error to the application. The station
then enters the idle mode. _
. . . . Transmits
Refer to Figure 10 for an illustration of this NAK
sequence; in this figure, the transmission error

eounter had been set at 3.

No Response B

If the centrai processor does not send a response or
the response ecan not be decoded, the timer in the
tributary station reaches the maximum time
permitted for a response from central. The
transmission error counter is incremented by one
and tested for the maximum. If the maximum is not
reached, the tributary senus an ENQ character and
waits for a reply from central.

B M~ 1

Increments trans. €rror CousTer
by 1 counter equals 3.
Branches 10 error rovpne

and conunues 1o MOoNtor

for angther poil or seiect .
sequence.

Fgre 10
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Note that if the central processor sends a poll or
select sequence before the counter has reached the
maximum, the EOT in the sequence causes the
tributary station to respond to the EOT. This
response is described in “EOT Or Loss Of Carrier”
later in this section.

If the counter has reached the maximum, the
station branches to an error routine, indicates a
transmission error to the application, and then
enters the idle mode. .

Refer to Figure 11 for an illustration of this
sequence; in this figure, the transmission error
counter had been set at 3.

NAK And No Response
Either a NAK response or reaching the maximum
for the timer causes the transmission error counter
to be incremented by one. Therefore, after the
tributary station is polled and sends a message, any
combination (of NAK characters and time
‘maximums reached) totalling three causes the
tributary station to branch to the error routine and
indicate a transmission error to the application. The
station then enters the idle mode.

Refer to Figure 12 for an illustration of this
sequence; in this figure, the transmission error
counter had been set at 3.

EOT Or Loss Of Carrier
If the central processor sends an EOT character or
the tributary station detects a loss of carrier, the
response of the tributary station is the same. When
the station receives an EOT or detects a loss of
carmer, it increments the transmission void counter
by one and tests for the maximum. If the maximum
is pot reached, the tributary station waits for
another poll. Once the poll sequence is successfully
received, the station sends the text message again.

If the counter has reached the maximum, the
tributary station branches to a void routine and
indicates a void to the application. The station then
enters the idle mode.

Refer to Figure 13 for an illustration of this
sequence; in this figure, the transmission error
counter had been set to 3.

OUTPUT MODE (AFTER SELECT)
After receiving the select sequence and sending the
ACK response (either ACK or TA1 TA2 ACK), the
tributary station enters the output mode. The
station enters the output mode to receive a text
message from the central processor. '
There are two error control procedures used
ohce the text message is received from the central

COMMUNICATIONS PROTOCOLS
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NO RESPONSE

Tributary Station

Cantral

-

ﬁ
l\l

Sets transmsson
erTOr counter W 3
value of zero.

Transmits
STX
Message
ETX

BCC

L]

Times out; increments
Tans. error counter
by 1, counter equais
1.

Transmits
ENQ

L]

Timnes out, increments
trans. errof counter
by 1 counter equals
2

Transmuts
ENQ

L-

Tunes out; increments
wans. #Tor counter by I
counter equals 3.

Branches to error
routng and continues
w monitor tor another
poti o7 select sequence.

Transmits
EOT-Polt Code-ENQ

No Response
or
Garbied Resporse

No Response
or
Garbied Response

No Response
or
Garbied Response

Figure 11
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EOT RESPONSE OR LOSS OF CARRIER

¥

NAK RESP‘ONSE AND NO RESPONSE

Trbutary Station Contral

Transmits
€EOT-Poli Code—ENQ

Sets transmission error
counter to a value of
zero.

Transmits
STX
Message
ETX

8CC

Transmits |,
NAK \
] g
Increments trans. @rror .
counter by 1. counter
equals V.

Transmits
STX

[ 75
ETX

8CC

asgan.

No Response
or
Garbled Response

Times out; increments
trans. #rror counter by 1.
Counter equals 2.

Transmits ENQ

Transmits
NAK

. Increments trans. error
counter by 1. counter

equats 3. Branches 10 the
error routine and

mon:tors for another
poli or seiec: sequence.

Figre 12

processor: the timer and the maximum NAK
counter. The timer starts after the transmission of
an ACK or NAK character to the central processor;
it resets when the tributary station receives an
STX, ENQ, or EOT character. The maximum
amount of time permitted for a response from the
central processor is determined by the system. If

Pubn No. 1
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Tributary Station ' Contral
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ETX

acc

[T

incremen s trans error
counwer Dy 1;
oquals 1.

Wa:n 1o be polled
gy

L]

Tranwmts
STX

ETX
8cc

[

Increments trans.
error counter by 1.
counmr eqQuals 2.

Waits 12 De poiled
RN

]

Transs

STX
} Message
ETX

~rensmers EOT
or
Loss of Carreer

Increme=3 tram.
error cownter by 1
counts squsis 3.

; Brancha so the
error ond
moniton Ihe lne for
snothe: Dol OF
setect

Transerwts EOT
or
Loss of Carnrer

Transrruty
EQOT-—Poit Coaos—-ENQ

Teansmews EOT
or
Loss of Carmer

Transmuty
EOT-Poii Code- ENQ
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the tributary station does not receive an STX,
ENQ, or EOT character from the central processor
within the permitted time, the tributary station
takes a specified action.

The maximum NAK counter increments by one
when the tributary station transmits a NAK. A
maximum (determined previously) is set so that
when the maximum is reached, the tributary station
branches to an error routine, indicates a
transmission error to the application, and then
enters the idle mode.

When the tributary station receives the text
message from the central processor, one of the
following sequences occurs.

ACK

The tributary station sends an ACK character when
the text message is received correctly and there are
no BCC or parity errors.

After the tributary station sends an ACK, the
central processor can respond in one of three ways:
an EOT character is sent, an ENQ character is sent,
or no response is sent. If a loss of carrier is detected
while waiting for a response, the tributary station
branches to an error routine, indicates a
transmission error to the application, and then
enters the idle mode (refer to Figure 14).

NCRUSO GENERAL INFORMATION

The three response which can be sent by central
are described in the following paragraphs.
EOT ' :
If the tributary station receives an EOT
character from the central processor, the
message transfer is complete. The tributary
station starts processing the message and enters
the idle mode. Refer to Figure 15 for an
illustration of this sequence.

EOT RESPONSE

Central

LOSS OF CARRIER

Tributary Suation Cantral
Transmas
EOT-Select Code—
ENQ
Tramsmits
(TAY, TA2,) ACK
Transmits
STX
Message
ETX
BCC
Tronsmuts
ACK
E:j Loss of carrier
d
Detects oss of
- 14 .8

I Branches to error
routine and MO tors
for another poit of
sBiect sequencs.

Transmits
EQT-Select Code—
ENQ

Transmuts

Tributary Station
STX
SMessage

Transmts
{TA1, TA2}, ACK
ETX

B8CC
Transmuts ’
[ T
Transmits EOT and
message transfer
5 compiete.

Monitors for
another pol! or
select seQuence.

Figare 14
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Fgure 15

ENQ
If the tributary station receives an ENQ
character from the central processor, the station
sends the ACK character again and then waits
for a response from the central processor. Refer
to the Figure 16 for an iliustration of this
~ sequence.
No Response
If the tributary station does not receive a
¢ response from the central processor within the
" maximum time set for the timer, the station
assumes the message transfer is eomplete. The
station starts processing the message and enters
the idle mode. Refer to Figure 17 for an
illustration of this sequence.



ENQ RESPONSE

NO RESPONSE

Tributary Station

Cenwral

Tributary Station

Contral

[ ]

Transmits
(TA1, TA2), ACK

Transmits
ACK

L

Transmits
ACK

g Monitors tor
another poil or
sereci sequence.

Transmits
EOT-Select Code—
ENQ

Tramsmits
STX
Message
ETX

8CC

Transmits
ENQ

Transmits EOT and
message transfer
s complete.

Transmits
EOT-Seiect Code—
ENQ

Transmits
{TA:,TA2) ACK

Transmats

8CC
Transmits
ACK .

STX

Message
ETX

Ng Response
or
Garbied Response

Times out; assumes
message transfer

l 15 complete.

Monitors for another
polil or select

seQuence.

NAK

When an incorrect text message is received from
the central processor, the tributary station sends a

Figure 16

NAK character. The central processor can:

® Send the message again

® Send an ENQ
e Send an RQOT
¢ Not respond

After the central processor receives a NAK, it
should not attempt to select that tributary station

again unt: the text message is sent again.

If the tributary station detects a loss of carrier
while waiting for a reply from the central processor,
the tributary station branches to an error routine,
indicates a transmission error to the application, and

then enters the idle mode. .

The foliowing paragraphs describe the sequence

used for these responses..

an Pah O8N

Figure 17

Sending Message Again

When the central processor receives a NAK
character and tries to send the text message
again, the tributary station checks the message
for BCC and parity errors. If no errors are
detected, the station sends an ACK character
and then waits for a reply from central. If the
reply is EOT, the message transfer is complete;
the station returns to the idle mode. If any
other response or no response returns from the
central processor, the station reaches the
maximum time permitted for the timer, assumes
the message transfer is complete, and returns to
the idle mode.

. If an error is detected in the text message,
the tributary station increments the NAK
counter by one and tests for the maximum set
for. the counter. If the maximum is not reached,
the station branches to an error routine,
indicates a transmission error to the application,
and enters the idle mode. Refer to Figure 18 for
an illustration of this sequence.

ENQ

When the central processor receives a NAK and
sends an ENQ character to the tributary
station, the station increments the NAK counter

COMMUNICATIONS PROTOCOLS
MRESDH
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SEND MESSAGE AGAIN

T ribw tary Sut}on Contral

ENQ RESPONSE

Transmits
Q EOT-Seiect Code—
ENQ
m Transmits .
{TAY, TA2,} ACK
Transmits
* STX
[ e
ETX
Detects transmission 8CC
errors, Transmuts
NAK. )
Transmits

STX

Message
ETX

Detecis no transmission 8cc
errors. Transimits

Teansmits EOT
and message
wansfer s
compiere,

Te:minal monitors

for another poll or

select sequence,

Tributary Station Cantral

Figure 18

by one and tests for the maximum. If the
maximum is not reached, the station sends a
NAK again. If the maximum is reached, the
station branches to an error routine, indicates a
transmission error to the application, and then
returns to the idle mode. Refer to Figure 19 for
an illustration of this sequence.

EOT

‘When the central processor receives a NAK
‘¢haracter and sends an EOT character to the
tributary station, the station branches t: an
error routine, indicates a transmission ertor to
the application, and enters the idle mode. Refer
to Figure 20 for an illustration of this sequence.

No Response

When the central processor receives a NAK, it
can either not send a response or send a
response that can not be decoded by the
tributary station. Both condicions cause the
tributary station to reach the maximum time
permitted for the timer. The tributary station
then branches to an error routine, indicates a
transmission error to the application, and enters
the idle mode. Refer to Figure 21 for an
ilustration of this sequence.

COMMUNICATIONS PROTOCOLS
NCRiSO

Transmits
1 EOQT-Seiect Code—

ENQ

Transmits
{TAL1, TA2) ACK )
Transmits

STX

Message
ETX
8ccC

Transmits
€ENQ
Transmits
NAK )
Transmits

Dstects errors.
Transmits NAK,

STX

ETX
8CC

Detects no errors.
Transmits ACK,

[ Times out

wanting for response;
MsuMes Message

] wansfer 15 compiete.

Monitors for
another poit or select
ssQeucne,

Figre 19

.EOT Detected Before ETY

If the tributary station detects an EOT character
before receiving an ETX character when rece:ving a
text message from the central processor, the station
branches to an error routine, indicates a
transmission error to the application, and then
enters the idle mode. Refer to Figure 22 for an
illustration of this sequence.

ENQ Detected Before ETX

If the tributary station detects an ENQ character
before receiving an ETX character when receiving a
text message from the central processor, the station
sends a NAK character to the central processor.

Pubdn No. 1
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EOT RESPONSE EOT RECEIVED PRIOR TO ETX
Tributary Station Cantral - Tributary Station Conwal
Teansmits r
-G - RNy
[ [T e
ENQ
ENQ
Trorsmirs Transmits
{TA1, TA2) ACK (TA1, TA2) ACK
Transmits Tramamets
STX sTx
. Message Message
ETX EOT
Transmits ecc [ Branches to the error!
NAK routine and monitors!
for another poll or i
select sequence.
Transmits l
EOT Figure 22
i Branches tc error
foubne anc mon:ion The station then waits for another message. an
o ancther poll or v
select saquence. ENQ character, or an EOT character. If a response
is not received from the central processor within the
Figre 20 permitted time, the station branches to the error
routine, indicates a transmission error to the
application, and then enters the idle mode. Refer to
Figure 23 for an illustration of this sequence.
NO RESPQNSE
Trbutary Station Central ENQ RECEIVED PRIOCR TO ETX
Transmts Tributary Station Contral
EOT—Select Code—
D ENQ _
Trammi
Trarsms EQT-Select Cooe—
ENQ

(TA1, TAQ! ACK

Transmurs
NAK

l Times ot
wa 1ing for

Branches o the
errof rom v and
morwtors for
noher pol: o
select Quence.

Transmits
STX

Me ssage
ETX

8CC

No Response
or
Garbied Response
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Transmits
(TAl, TA2) ACK

Teoramuts
NAK
Monitors hne tor

nother Memage
vansmimion, ENQ,

Transmits
STX
Message
ENQ

l or EOT.
s No Responm
or
: Garbied Reponse
l Times out; branches
to the error routne
and monitors for
another poll or select
sequence.
Fgue D
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RULES AND RESTRICTIONS

. Tributary stations which use NCR/ISO protocol
must follow specific rules and restrictions:

® Transparency, the use of eode-independent text,
is not supported. Additionally, tributary stations
using NCR/ISO protocol can not operate on a
communications line with other stations using
transparency.

® Only single block transmission is supported.
Multiple block transmission using ETB (End
Transmission Block) is not supported.

. @ When a tributary station sends a text message
to the central computer, the message must
include delimiters (STX and ETX) and the
address of that tributary station.

® NCR/ISO protocol supports only the ASCII
code set (refer to Figure 1).

® NCR tributary stations support only a

multipoint, dedicated, 2- or 4-wire
communications link configuration.

® During an error recovery procecdure, the same
message i8 sent in response to each NAK
character received from the central computer.
When the retry limit is reached, the central
computer responds with an EOT character
(instead of a NAK character) which stops the
input attempts.

® Dats is sent and received in the asynchronous
mode of communication.

® NCR applications support standard, specific
polls and selects. The standard NCR/ISO poll
and select sequences have the formats shown in
Figure § and 7. No other polUselect sequences
are supported.

COMMUNICATIONS PROTOCOLS
NCRISO

NCRASO GENERAL INFORMATION

APPENDIX A
POLL AND SELECT CODES
Charactw Combinations . .
Hex Representation Bit Strings
Poil Character | Select Characier
Poll Chasacter [ Select Character} g, 0 2654321 | Bits 7654321
20 30 0101000 0110000 |
21 31 0100001 0110001
22 32 0106010 011C010
23 33 0100011 0110011
24 34 0100100 0110100
25 35 0100101 0110101 |
26 36 0100110 0110110
27 37 0100111 0110111
28 38 0101000 0111000
29 39 0101001 0111001
2A 3A 0101010 0111010 |
28 3B 0101011 0111011
2C 3C 0101100 0111100
20 3D 0101101 0111101
2E 3€ 0101110 0111110
2F 3F 0101111 0111111
40 50 1000000 1010000 |
41 51 1000001 1010001
42 52 1000010 1010010
43 53 1000011 1010011
44 54 1000100 1010160
45 SS 1000101 1010101 |
46 56 1000110 1010110
47 57 1000111 1010111 |
48 58 1001000 1011000
43 59 100100 101100
4A SA 1001010 1011010
48 58 1001011 1011011
4C 5C 1001100 101 1165
aU sD 1001101 1011101
at 5€ 1001110 1011110 |
AF SF 1001111 101111
60 70 1100000 1110003 |
61 " 1100001 1110001
62 72 1100010 111001C
63 73 1100011 1110011
64 74 1100100 111010)
65 75 31100101 1110101
66 76 1100110 1110110
67 77 1100111 11101
68 78 1101000 1111000
69 79 1101001 1111001
6A A 1101010 111101C
68 8 1101081 | _ 1111011
6C 7C 1101100 1111100 |
60 70 1101101 1111101
6E 7€ 1101110 1111110
6F IF 1101111 1
Pubn No. 1
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APPENDIX B

LINE MONITORING
(IDLE MODE AND CONTROL MODE)

Tributary station monitoring
the commun ication hine for
pail! and select sequence.

"EQT from central.

Poli code for this tributery station?

Does ENQ follow poll code?

Is tributary station ready to
transmit a message?

'

Tribuwary station prepares to
transmu 3 Message.

Exit to SEND MESSAGE.

Tributary station transmits
EQT; mon:itors for poll
and select sequence.

Select code for this tributary station?

Does ENQ follow select code?

Is tribu tary station ready to
receive a message?

Tributary station transmits
{TAY, TA2) ACK.

é)) Exit to RECEIVE MESSAGE.

Tributary station transmits
NAK; monitors for poll
and select sequence.

Tabis A
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NCRIISO GENERAL INFORMATION

SEND MESSAGE

('5®

O
y =

=
R

:YES

®

NO
i; NO
0

®

:YES

YES
ES
NO
YES
N

¢
@

(INPUT MODE)

Tributary station sets the trans-
mission error counter and trans:
mission vosd counter to a value of zero.

Tributary station transmits
STX, Message, ETX, BCC.

Tributary station monitors the line
for a reply from central or times
out waiting for the reply.

ACK repty from centrei?

Tribu tary station: transmits EOT.

Tributary station monitors for
poll and select sequence.

NAK reply from central?

Tributary station increments transmission
error counter by one.

Does transmission error counter
equal maximum?

Tributary station branches to the
errof routine.

Tributary station monitors for
poll and select sequence.

EOT reply from contrsi?

Tributary inczements transmis.on

void counter by one.

Does void counter aqual maximum?

Tributary station branches to
the error routine.

Tributary station monitors for
poil and setect sequencs.

®

YES
NO
NO
YES
NO
YES

0y o

Tributary station detects loss of carrier.

Does tributary station time out
waiting for a reply from central?

Tributary s:ation increments
transMission error counter by one.

Does transmission 8rror counter
equal maximum?

Tributary station branches to the error
routine.

Tributary station monitors for poll
and seiect sequence.

Trbutary station transmits ENQ.

*f the tributary station

is successfully poiied again,
it senclh the same mesage
sgmn,

Table B

COMMUNICATIONS PROTOCOLS
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RECEIVE MESSAGE

{OUTPUT MODE)

STX from comral?

Tebutsry
chacacier.

SIBDON MOVes Al

Tributary stanon mitiases BCC catcu-
fouon and a3 cheracrer 0 8CC
sccumulatuion.

ETX trom contrat?

Tributary stanon receves BCC and
aads 10 BCC accumulation.

Od triburary stanon detect penty
ocron or BCC erron?

Tribuwry stanon trangmm NAK.

T Y itory the fne
for a reply trom cenural or twnes owt
watng (or 3 reply .

STX reply from comeni?
EOT repiy from centrsl?

Tribumry SanOR DrancChes 1 the
error routine.

Tobutsry staton monaon for poll
and select s8QueICS.

ENQ reply from centrai?

TobuBry mauon wcremens NAK
counter by one. ’

Has NAK counwer nached mgxanen?

Tributary itation branche o erver
routine.

Tnbutary stabon
ang select sequencs.

Tributary station tranemis NAK.

Does tnbuvtary stavon dewect loss of
carner?

Tobutry staton branches 8 e
er1or routine.

Trnbutary stanon monitors for pet
NG swiect sequence.

Ord 1ridUIIrY $13B0N NMEOE" wstung
tor 3 repty trom cantral?

M v - e
@rrOr (OUBNS.

Trobutary 5tation mondon for ses
ang siact sequence.

N
€S

Q

<

:
2z b !l ﬂg;l &z

23 D“s;l

0}

Tribuwry stason trenwwe ACK.

Triduwey stanon moniton the fine
tor 2 roply trom centcal O tunes out
wating for the raply.

€EOT wpty from cantral?

Message tramfer compiers. tndutary
stathon Monsiors tor pol! end select
WQuence. .

ENC repty from camral?
Tritx: cary stamon transmitn ACK.

Dor: rideswry Ranor derect lom of
carrwmr?

Teidutary swemon branches w the
SITOf roIBRG.
Tri

\J for pall
NG JEIECT SECPIENCS .

Oid \
for repiy o conuail

Troumry MITON EMuME MESIge
renster 8 COMPIS® and MONITON 1O¢
Poll o sshect 3eQUence.

ENQ trom conerai?

Tadum-y stawon e NAK to
cantra.

Tribury staton MmOm™Ion ths lne
for & reply teom cantral

EQT trom cameal?

Tridbuta'y ®shos banches 0 the

Tributry mawon monnors for poll
S SHCT SBGMENRCS .

Does tntnmry smamon dutect loss of
carrec?

Trbuiary waeee boanches 0 the
1o rouens.

Tricn wry stomes maeetors for poll
S SEMECT INPENCS

Trbuwry @amos sors  dete
Charsswr.
Trdotey SlMEs MCOweS  AeXt
cheracme.

Pubn No. 1
16

Taito C

COMMUNICATIONS PROTOCOLS
NCRNISO



