=
o)
-3
g

Excerpts July-

TERMINAL SUBSYSTENMS

MODE YS/C {714 MULTISTATIONY INTERFACE SPECIFICATIO

{22

In last month's PSI Excerptss some introductory information was provided on protocols.
particularly as related to the 00 User Terminal and the communicstion information
gxchange procedure known as Mode Y4A. This month's information will be provided on Mode uC

protocel as utilized by the recently developed 7kH multistation.

The 71U-10/20 remote terminal consists of a staticen and cne or more communications devices.
The devices available for connection to the station include:

e A displayskeyboard for input or output

An impact printer for printout originating from the control
station or printout locally from a display/keyboard

e A non~impact printer with the same functions as the impact
printer .

The 714-10 has- in addition to the standard gil-werd read/write character memory. a
2ul-word memory for buffering information directed to a printer. The 7L4-20 model has
seven of these additional 2u0-word memories for buffering printer information.

Unlike a batch terminals the 734 multistation can function up to sixteen cof the previously
mentioned devices. The necessity to address many devices on one station controlier
reguires unique device address and the communicaticns cepability to optimize input/output
to the devices. Device recognition and operation cannot be performed strictly through the
use of escape codes {Els £2. E3. E4} and opersation control codes. as is the case when
using 200 UT tlode 4A protocol. ;

Communicating with the remote multistation is accomplished through messcges that have the
same general format as specified for 200 UT Mode YA. The required addilionzl comnmunica-
tion procedure capabilities are attained by employment of configuration and status

message seguences to the remote station as basic message types: the ability to communicate

‘message sequences to the station or a specific device at the stations and an expanded

set of printer and keyboard/displey control codes.

The message types received by the terminal are:

A Poll

B. Alert

C. Urite

P. FReset Write

E. (Clear Write

F. Diagnostic Write

6. Status Request

H. Configuration Request

The messages sent in response to a received message apre:

L. Acknowledge
B. Reject

¢. Read

. Error

The interaction of these messages is as follows:
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HonE 4B/C {714 PULTISTATIONY INTERFACE SPECIFICATION {cont'd)
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The description of these message types remains hasically the same as was described for the
2080 UT Mode 44 protocola except for reference made for card data and the absence of the
configuration and status message types from Mode 4A. Infornation in the following para-
graph will further clarify and explain these differences.

TN

As previously mentioned. the escape codes under Mode 4C are not used as device-addressing
flechanisms when used with the various message ftypes as is the case in Mode U4. Under
fiode 4C. the significance of the E codes is intended to be consistant from system to
systems although their interpretation by the terminal controllers will remain device-
dependent. :

In the WURITE messages. the escape codes have the following general interpretation:
El - Release device =~ Should release the addressed device from a read-

active state and make it available for initiation of
the next sequence.

E2 ~ Execute command ~ For buffered devices signifies end of characters,
o . begin print or punch if data was received without
error for output devices only. This code does not
release the device.

E3 - Read device = On multiple record devices read next record for ‘
input device only. This code does not release the
device. ’

N
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MG DE Ug/C {714 MULTISTATIONY TINTERFACE SPECIFICATION fcont'dr

For READ messagesa the E codes signify:

£l - Device sequence complete = End of data or test record.

E2 -~ Device not available =~ Indicates that the device cannot perform another
function at this time-

E3 -~ Device available ~ Device may ccntinue to be used under data source
centrol. device has completed previously regquested
function.

The sesquences of messages to theé multistation can either be directed to tha station itself
or a particular device at the station. Three message sequences are directed to the station
as a whole: the roll. configuration. and station statys sequence. The following are
examples of the varicus sequences.

(/‘\;

Poll Sequence

A poll message sequence can be sent either to an individual device within a terminal
{device poll} or to the entire terminal {station pollX. 1In the first instance. only the
addressed device may respond to the poll. In the second case. howevers the devices in a
station are scanned in order of ascending device addresss and the first device encountered
with an active read request responds to the poll. If nc read reguest is actives the
terminal returns a reject message as a response to the poll.

CONTROL STATION TERMINAL

LA~ P%&L S+ POLL STATION
| LSET NEXT STATION &&——————  REJECT
E ADDRESS}
i
! oR
{PROCESS READ G READ
! MESSAGE} . .
| N -
P . URITEX —— > {CHECK URITE

MESSAGEY
|

{SET NEXT STATION < ACKNOWLEDGE
ADDRESS AND POLL
OR START ANOTHER
SEGUENCEY

*RESET WRITE or CLEAR WRITE mav also be sent. The WRITE .
message ending in an El releases the terminal's keyboard
unless the messzage also contains a lock-keyboard code.
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MODE HB/C L7234 MULTISTATIONY INTERFACE SPECIFICATION {cont?dr

Configuratinn Seoguance

The configuration sequence is used to determine whet devices are active at a terninal: It
consists of a configuration request addressed to & terminal {device address L40 or Lb0%
and a read response containing 15 configuration codesa one for each device addresss

14l through 357 {or 1kl through RArars )

CONTROL _STATION TERMINAL

COMFIGURATION REQUEST =3 {CHEK CiFFIGURATION}
/
. o READ
: - {15 CONFIGURATION
CODES}

Station Status Seguence

The station status sequence begins with a status reguest message addressed to a stationa
or terminal {device address 140 or 1kOZ. The response is a READ message centaining the
station status word followed by device status words for. addresses 14l through 157

{or b1 through 177}. Status words for display/keyboanS and printers are described later
in this section. The device status word for an address uwhich has no device active is

100 octal.

CONTROL STATION TERMINAL
STATUS REQUEST ———— {CHECK STATUSY

READ
LSTATION STaTUSY

"Station status bits are: . v ;

— : ‘ P b7 b6 bS5 b4 b3 57 bl
- 1 I 1 1 T I 01
2

COMPLEMENT OF b6 % L} 7
PRINTER SUFFER CONTIFURATION (1-7, ) —
COMMUNICATIONS MODE

1 = 2-WIRE

0 = 2-V/IRE
ERROR MESSAGE
1 = DISASLED

0 = ENABLED

NG F ey sy

‘The display on the 71U handles two message sequences in addition to those for both the
station and terminal. The display's additional sequences are the alert sequence and the
device status sequence.

T,
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Alert Seguence

L urite message received by a display urites cver the data which is currently being dis-
played. Therefore: an alert sequence is normally used to inform the operator that the
control station wishes to send a urite message- The operstor has the opportunity to

inform the control station when he wants the write message to be sent.

The data content of display read and write messages consists of display characters and
control codes. UWhen the end of the display is reached in a write message. the next
character wraps arcund to the beginning of the display. Uhen the operator presses SENDy
CNTRL+ or a function keys the keyboard is locked. It is unlocked when a urite message

is received correctly-. provided the message does not contain a lock keyboard control code.
If the data content of @ write to a display ends with an El code. the send symbol is
displayeds; howaver. the El code is not required. ’

CONTROL STATION . TERMINAL
ALERT : > {DISPLAY ALERT LIGHT
: TURNS ON AND ALARN
SOUNDSY
ACKNOULEDGE FECEIVED < _ACKNOULEDGE
Poff > {POLL STATION}
E {PROCESS READ MESSAGEY <& {READ FROM ALERTED
i DISPLAY IF OPERATOR
g HAS PRESSED SENDx%Z}
g WURITEXx = {DISPLAY DATA}
< | ACKNOULEDGE

* If operator has not pressed send. response is reject or read
) from another device and the station must be polled again.

- . ) %%. Reset write. or clear write may also be used. If a diagnostic
write is senta the response is e read message instead of
acknouledge.

Device Status Seqguence

The status secuence display/keyboard returns a read message containing the display status
word in response to a status request addressed to the display/keyboard.

CONTROL STATION TERMINAL
STATUS REQUEST : : > {CHECK STATUSY
READ
< {DISPLAY STATUS WORDY
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Display status word format:

P b7 b5 b5 B4 B3 B2 bl

_ N N NN N N O O
COMPLEMENT OF ket & § P og 4
OFFLINE PRINT ———m—r o
ACTIVE = 1; INACTIVE =0

KEYECARD MODE
1 =64 CHAR; 0 = 96 CHAR
DISPLAY MODE
1 = PROTECTED; 0 = UNPROTECTED
-BUSY BIT
1= NOT BUSY; 0 = BUSY
READ RECUEST
1 = ACTIVE; 0 = INACTIVE
EXISTENT DEVICE
1 =YES; 0 = NO

The printer like the display/keyboard handles two message sequaences: the alert seqguence
and the status sequence.

Printer Alert Seguence

A printer alert sequence is used to reserve a printer for on-line use. This prevents

the terminal operator from starting or centinuing to use a printer off-line when the
control stationm requires the printer for on-line printouts or for control~stetion~initiated

display-to-print operations.

Yhen a terminal receives an alert message addressed to a printer. the printer becomes
reserved and its read request sets as soon as it becomes not busy. Uhen the tarminal is
subsequently polled. & read message containing an E3 code is returned as a response to
indicate the printer is ready to accept the cutput. Data for printing is then sent and
should be accepted.
followed by the escape/EZ@ codes. The maximum length of any write message to a printer is
restricted to one buffer full of datas or 240 characters. Once & printer completes a

The data portion of a write message to a printer is immediately

printout operation. it responds to a poll with a2 read-E£3 messages and the control station
may either continue the write-data operation by sending another write message or it may

terminate the write-data operation by sending a write-E) message {with no other content}
to release the printer.
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MeDE 4B/C {724 MULTISTATIONY THNTERFACE SPECIFICATION {contfdy
CONTROL STATION TERHINAL
LERT e {PRINTER RESERVED AND READ

REGQUEST SET UHEN PRINTER
IS AVAILABLE}

) L
LACKNOWLEDGE RECEIVEDY e ACKNOYLEDGE
BEm— POLL e IF PRINTER READ REQUEST
SET= b
T b O
. EADYS
{USE STATUS SEQUENCE e READ
TO FIND PROBLEMY -
oR )
{PROCESS READ MESSAGEZ S READ <
hd .
WRITE i {DATA PRINTEDZ
YES 4
——-——@§EE’DATA TO WRITE) Emrree ACKNOULEDGE
'*’“] NG
W
YRITE ~—————> {READ REQUEST DOUN}
'
e ACKNOWLEDGE

#0therwises response is rejected or read from another device and
station must be polled again.

Brite Printer-Data Seguence

This sequence is similar to a printer-alert sequence with the axceptions that:
alert messace does not precede the write sequence. and therefore
reserved for only on-line uss between buffered printout cperations.

1} the
2} the printer is not
There is a possi-

bility of interleavinc an on-line print message that is greater than one buffer in length

with off-line print data. In all other respsctss this type of write-dsta sequence
{funsolicited write} is the same as an alert-write {solicited or reserved urite’r.

Printer Device Status Seguence

The response to a status reguest message addressed to either an impact or a non-impact

printer is a read message containing a status word.

printer and the non-impact printer are identical.

£,

A

CONTROL STATION

STATUS REGUEST

—

TERMINAL -

LCHE STATUSY
READ

{PRINTER STATUS WORD}

s

The status words for the impact




PSI Excerpts . . Julys 1974
Page hk&-28& :

-3

ER AL SURSYSTENS

s 4
-4
=z

Y MULTISTATIONY INTERFACE SPECIFICATION {cont*d}

-~
-
o

MODE H5/C

-z

Printer status word format:

. (T 173 i I { I3
COMPLEMENT OF b & ? L& & 4 &
OFFLINE PRINT .

= ACTIVE; 0 = INACTIVE
PRINT ERRCR

1 =YES; 0 = NO
READY
1= YES; 0 * NO
BUSY BIT
1 = NOT BUSY; 0 = BUSY
READ REQUEST
1= ACTIVE; 0 = INACTIVE
EXISTENT CEVICE
1 =YES; 0 = NO

In diegramming the flocw of the various message sequences. the occurrence of the error
response has been avecided to simplify the understanding of the procedures. Concerning
error procassings the methods used for recovery are similar to those used with Mode UA-
especlally the use of redundant response address for check receipt of proper messages
{see PST Excerpts L7~108 for a description of this process}.

At the end of this article are two tables which may pr‘éve useful for anvone considering
converting from a current buffered terminal product to the 714-10/20. Several inquiries
have been made for this type of infarmation.

In summary. this article is intended to show how a different version of lMode Y protocol
is used and to provide scme background on the 734-10/20 multistation. Anyone desiring
more information on this remote terminal or protocol standards is requested to contact
K. E. Flies on X398 at Roseville facility or send the information via TUX to RVLEZ7.

3
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Message Types

Configuration Request
Disconnect

\

Featuies

All Kybd Features ¢perable
from the data source

Use of ANSI Col. 0O and 1
as well as ESC

Blink

Start Index

Function Keys

Status Keys

Code Set

Print Cont- Write to CRT

Printer Reservation

Attended/Unattended Switch

Poll Wait Switch

Keyboard Lockout Indicator

Repeat Key

Select Print

Tab Protect Code

Start Blink Code

EDIT Key

Delete Key

Insert Key

LINE DOUN/INSERT LINE

LINE UP/DELETE LINE

Manual Release

Clear to End of Page Code
Lock Keyboard Code

Release Keyboard Code
Status Reguest Nessage Code

ASCII Device Controls
£BSaHTaLFaVTAFF and R}
Scroll

i
\mm

o AR £ RN R

:f‘ }
TABLE I- PRODUCT FEATURE COMPARISONS
7 733-10 21
Yes Yes No
No - No No
Yes Yes No
Yes Yes No
No No Yes
Multiple : Single Single
?{Implemented} b{Implemented} 10 {Implemented}
No No Yes {4}
EY4/9L ANSI LY ANSI b4 ANSI
Yes | No No
Yes Yes No
No No Yes
No Nao Yes
Yes No Yes
No No Yes
Yes . Yes No
No No Yes
No Mo Yes
No No Yes
Yes : Yes Yes
{1 operation} {1 operation} {2 operations}
Yes Yes Yes
SIMILAR SIMILAR SIMILAR
SIMILAR SIMILAR SIMILAR
No Na Yes
Yes No No
Yes No No
Yes No No
ETB~Moda 4B | ETB ETB
FS -Mode u(
ESC-Mode 4B ESC ESC
ASCII-Mode uC .
No Yes No

{2 operations?

[N

215

b4

30U
LHE3L

el

3/8n

SWILSASENS YN

INOILYLSILONW KTLY

33VIEIINT

IJ4I2343
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MODE 4B8/C L7214 MULTISTATIONY INTERFACE SPECIFICATION {cont'dr

TABLE TI. STATUS WORD COMPARISONS

STATION 7Y ?11-10 2Lk
1 8] ] Poll Hait
Switch
2 Disable Efror Disable Error Error Disable
ttessage lMessage Switch
3 Comm. Mode 0 1]
y _ 0 o
5 Printer Buffer Q 0
& Configuraticn g 0
? Complement of bb b 3 -
B8 PARITY PARITY PARITY ;
;
DISPLAY
3 Existent ' Existent Station b
Device Station Available A
2 Read Reguest Read Request Read Raguest
3 Not Busy Busy Kybd Status Switch 3
Y Display lode £ncoded Kybd Status Switch 2
5 Keyboard ilode : Function Kybd Status Switch 3
b off-Line ) Kybd Status Switch Y
Print Active Keys )
? Complement of bk 1 Complement of ba
& PARITY PARITY PARITY
PRINTER
1 Existent Existent Station
: Device Station Available
2 Read Reqguest Read Active Read Request
3 Not Busy Busy a
Y Ready . Paper Cut 1]
5 Print Error Print ]
b off-Line Select Print 0
Print Active
? Complement of bk 1 ¥
& . PARITY PARITY PARITY




