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TO? Distribution
FROM? MeJes Grady
DATE? August 2, 1973

SUBJECT: Remote Printer DIM Deslgn

Thils document describes the Implementation of a OIM to
support the Mohawk Data Sclences 2400(MDS2400) as a remote
printer/reader on Mul tlics.

GENERAL

The Mohawk Data 2400 is a minl-computer with a varlety of
peripherals and a hlgh speed communlcatlons channel. Mohawk
suppllies a number of emulators for the 2400, one to emulate an
IBM 2780 Remote Batch Termlnal and another to emulate the
Honeywell G115 Remota2 Batch Terminal. The IBM 2780 runs on a
olnary synchronous communlcatlions channel to the central
computer, while the 5115 uses an ASCII synchronous cnannel. Slnce
the 355/HSLA will} support an ASCII synchronous channel directly,
lees with no additional hardware, It has been declded that the
initlal Implementation of renote perlpherals on Multlcs will use
the 6115 Interface. Honeywell has standardlzed this Interface,
called the GRTS/355 Remote Computer Interface., It Is documented
in the Honeywell publjcation Remote Termlinal Systen(GRTS), form
number DA79. This Intertface requlres the synchronous
transmisslon of messages,; or blocks of data. These messages are
composed of a headery whlch contalns various control information,
tne actual text or data and a block check character, which |Is
Jysed to detect errors In the message. The Interface also requlres
that evary message be acknowledged elther positively or
negatively. This peralts retry operatlons for messages which had
errors during ftransmlsslon, and  the detectlion of multliple
transmisslon of the same data.

REQUIRED SQFTHARE

The implementation of this Interface on Multics requires
work In 3 different software areas. Slince the device Is connected
to the High Speed Llne Adapter(HSLA) and therefore the 355
communlicatlions computer, the tty Devlica Interface Module(DIM)
must ©pe used for tha hardcore Interface to the device, The areas
of change are! 1) Work will be done In the 355 to altlow 11t *to
nandle synchronous ASCII communicatlons channeis. The buffering
strategy of the 355 must be changed to allow It to transmit and
recelve data synchronously at 4800 baud, the propassed speed of
the communjications tine for the 2400, 2) The ring zero tty OINM
wlll be changed to add the new device type and the correspondlng
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OCW listsy which will plpeline all data oetween the 355 and the
J115_ DIM In ring four. Also, the bufferlng strategy of the tty
DIM must be changed to allow it to accept whole massages from the
355, Thils lmplles two changest a) the 2400 device type must be
juaranteed a larger percentage of the total buffer space and b)
more than two buffers must be allocated on a read reguest to the
355, to allow enough time to add new buffers whan the interrupt
Indlcating that the flrst buffer has baen fliled ls recelved. It
ils essential that the tty DIM pass only complete messages back
and forth to the ring four DIM. 3) A ring four MDS2400 Device
Interface Module must be wrlftten to support the standard
Interface and all of the devlces connected to the 2400. Thlis DIM
will have compliete responslblity for running the device,
formatting the outputsy checkling for errors and acknowledglng
messagesS. ‘

The Ring Four MDS2400 DIM ;

Since 'the MDS2400 DIM will be drlven by an IO Daemon driver
processy it will want to talk to each device connected to the
2400 over a cdlfferent streams To Implement this we will construct
a transfer vector and an entry lIn the attach module for each
device on the 2400. All other entrles In the transfer vectors
Wwill cail the same entrles In the DIM. Thus we will determine the
stream-devlice coordinatlon at attach time, and during all other
calls we wlil be abla to coordinate the transfer of data between
each of the devices over the single communications {ine through
the O0OIM. Each stream attached to the DIM wllit allocate a
structure slimllar to the ona In Appendix A. This structure will
identify the device and contaln a pointer to the master control
structure of the DIM,.

The Daemon driver will begin running the device when a
select command ls recelved from the 2400. The select ls lssued by
the operator after ha has prepared an approprlate command deck as
outllned In MSB-106y and It wlll cause one card to be read. Note
that a card reader Is not requlired, and 1If 1t ls not present the
Daemon driver process willil attach Its command Input stream +to
user_input and read commands from there. Thls wlil allow the
MDS2400 to functlon only as a remote printery, wlithout the added
axpense of the card reader.

Since the DIM will spend most of Ifts time running the remote
orlnter, optimum use should be made of the data space avallable
in each message. To do thls two steps will be performed In the
DIM In formatting the message! 1) the DIM will make use of the
data compression technlques allowed by the GRTS/355 Intertace;
leeo when more than three lidentlcal characters are transmitted
they will be comoressed into the sequence *chary,USycount”™ where
*US" s a control character IIndlcatlng compressliony, and 2)
recordsy which consist of Individual prlint llines, wlll ba split
across  messages to make full wuse of the 324 data characters
allowed per message. The DIM will also be responslible for code



—

Multlcs Staftf Bulletln MSB - 110 page 3

converting the data for the printer and supplylng the correct
carrlage controi{slew) characters. The code converslon routine
for the PRT300 should be easy to adant thls purpose.

The 2400 wi!ll also be used for readlng cards, most of which
will be control cards used to communicate with tha Daemon. These
cards must start wlth "$*3" |n order to be transmitted to the
Daemon as control cards. The DIM wlll ramove tha "3$*3" before
returning the command to the Daemon so that they appear to be the
same as console commands. The Daemon will be ragquesting a card
petween each print request, to determlne If any speclial operator
action was requesteds To read a card the DIM will send a transmit
data request to the 2400 which may respond wlty a card or a
negative acknowledgement. It is Importaat that |If the Daemon
aborts the request for a card, that the DIM clean up Its request
to the 2400. The device transmits ASCII, and when reading
non=control cards It transmlts them compressed, multlple records
per messages, one message per request. Although the device wlli
run at 4800 baud on input there should be no buffer allocation
problem slnce each message must be acknow ledged bafo~e the next
message lIs sent by the reamote computer.

Since the remote device acknowledges every message sent to
Ity and since the DIY1 must send an acknowledgement for each
message recelvedy some thought must be glven to the amount of
asynchronous processing which c¢an be done by the DIMe When
writling to the remote printery, the JIM wlill be glven a large
amount of data whlch 1t must break up and send out In messages.
Thus on a wrilte call the followlng steps seem |lkely?

1) convert the data for printer and make one output buffer

2) wrlte the buffer to the remote device

3) code convert and make the next output buffar

4) read the acknowledgement, block 1f not recelved yvet

5) 1f the transmilsslon was good swltch buffers and go to
step 2

6) otherwlse rewrite the flrst buffer and go to step &

Notice that step 3 should glve the device tine to process
the data and send the acknowledgement 3nd thera would be no
purpose served by praparing more buffers at that tlme. Additlonal
compl{icatlons may arlse 1lf the acknowledgement message had errors
during Its transmlisslon. The standard Interface allows for that
case by providing a sequence code whlch alternates between
successive messages which contaln new data. Thus If the
acknowledgement had errorss t he last message would be
retransmltted wlthout changing 1ts sequence code. Thils Is done
aven If there were no errors In lts flrst transmisslon to allow
the remote device to retransmit 1ts acknowledgement,

The case for readlng data from the remote device is similar
and goes as foilons?
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1) send a Transmit Data request to the remote device

2) read the message sant by the remote device, block |f
not recelved

3) check the nessage for errors; It bady send negatlive
acknowledgement and go to step 2

4) send positive acknomwledgement combined with a transmlt
request

"5) process tha data recelved from the flrst request

6) read the massage sent In response to last request,
block 1f not arrived yet

7) check the message; lf bad, senid a negative
acknowledgement, a transmlt reguest and go to step b6

8) swltch lnput buffers and go to step &

Note ¢that In all cases the acknowledgement Is a part of a
standard message which requests other actlons. Thus step 1 Just
sends a ftransmlt request, while steap &4 sends a posltlve
acknowledgement combined wlth a transmlt request. Also each data
message from the remote devlice contalns an acknowledgement of the
last message sent by the central computer, whlch was probably an
acknonledgement message, whlch must als> be chackeds One can
aaslly see the endless problems of trying to run on a terrible
communlcatlions I[lne,

It appears from the above dlscussion that some asynchronous
processlng can be done while the I/0 ls golng on but 1t Is not
clear If It wlll sigrlficantly lmprove the processing.

QPERATOR INTERVENTION

There are 3 buttons on the 2400 which allowm operator
communlicatlon wlth the central system. The operator®s primary
communlicatlon will be with the control cardss but to get things
golng and to Interrupt printlng the buttons may be used.

The first Is the select button, whlch causes a Select
service message to be sent to the central computer. It Is used to
initiate communication with the central computer, and causes onhe
card to be reads Thls should only be used after the Initial
connection followlng the dial=-up.

The second button ls the backspace-file button whlch causes
a backspace~-flile service message to be sent to0 the central
computer. The DIM willl act without notifylng the Daemon and wlli
restart the request from the polnt of the last write call,
probabliy the beglnning of the segment.

The third button Is the abort button, which sends the abort
servlce messagey and wlit cause the DIM to slgnal the quit
condltlon. The Daemon will catch the quit and wlll respond by
readlng a card from the remote device.
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CONCLUSIONS
The DIM to drive the Mohawk DJata 2400 will be fairly
complex and wlil be required to do a large amount of work In

setting up and transmitting data and In reacelving and
acknowledging responses from the 2400, The GRTS/355 Remote
Computer Interface seems complete for arror detectlon and
correctlon, but may be difflcult to Implement. The requlred
changes to the 355 HSLA software to run syncnronous ASCII
communicatlons channels wlli requlre some thought, along with the
changes to build the rlight kind of DCW lists In the tty DIM.
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APPENDIX A

/* stream data block for gli5_ dim */

1 sdb based(sdbp) atlignad,y /¥ one per stream */
2 outer_module_name char(32),
2 devlce_namep ptr init(addri{device_namel)),
2 devlice_name allgned,
3 next_ptr ptr Inlt(null),
3 name_slze flixed bin Inlt(32),
3 name char (32),
2 type bit(4), /* device type of thls stream */
2 blkp ptr} /7% polinter to DIV control structure %/
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