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| NTERFACI NG AN | LLINO S PLASVA TERM NAL TO THE ARPANET
I NTRODUCT! ON

The PLATO |V System based at the University of Illinois at Ubana is
a highly sophisticated and very powerful approach to Conputer A ded
Instruction. The PLATO IV system nakes use of a plasna display
termnal that is a unique device with capabilities not presently
found on conputer termnals. A nunber of ARPA supported projects
intend to use the plasma term nal on |ocal connection to conputer
resources or by |ong-di stance connection to the PLATO IV System

One problemin using the PLATO System from any appreci abl e di stance,
is the comunication costs involved (i.e. |ong-distance tel ephone
rates for many consecutive hours). Also, use of the plasnma term na
in other applications is hanpered since the conmuni cati ons scheme
enpl oyed in the PLATO Systemin non-standard.

One approach to reducing the comunications cost is to use the
ARPANET for the |ong-distance connection, since the Network is
potentially one of the nost reliable and cost effective neans of
transmitting conputer data. This approach is reasonable the is a
Net wor k node near the PLATO System (the PDP-11/ANTS system at the
Center for Advanced Conputation at the University of IIlinois at
Urbana) and with the increasing nunber of TIPS and | MPS on the
ARPANET access is beconmi ng easier ad nore w despread.

The plasma ternminals are designed to be connected directly to

t el ephone lines using Frequency Shift Keying (FSK) nodul ation. Using
dedi cated tel ephone lines, the plasnma termnal nmay be run at a data
rate of 1200 bits/sec in full-duplex operation. Using dial-up |lines,
the termnal may be run with display information being received at
1200 bits/sec and data to the conputer being transmitted at 120
bits/sec using a reverse chanel schene.

The data and command words used by the plasma terminal differ for

i nput and out put. Input received fromthe conputer arrives in 20-bit
words plus one start bit. Data transmitted to the conputer is sent
in 11-bit words plus one start bit.

In order to nake the plasna terminal nore generally applicable for

standard comuni cation, and specifically adapted to the ARPANET
connection by way of a TIP, the term nal nust be interfaced in such a
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way as to conmuni cate using Tel etype-like codes. In addition, if the
PLATO Systemis to be linked by way of the Network with no changes to
the system then a special interface nust be provided to allow the
Net work to conmmuni cate with the PLATO System using the FSK

conmmuni cati on schene.

APPROACH

So that the plasma terminal would communicate |ike a Tel etype when
tied to a TIP, and still be able to work with the PLATO System
through the Network, it was decided to build an interface that could
be operated in two nodes. There would be an "ASCI 1" node to send and
receive Network oriented data (such as TIP |l og-on or running at sone
arbitrary Network site); and a "PLATO Systeni node to all ow data,

i thedded in 8-bit codes, to pass transparently through the Network.

Since there is a possibility that when in the PLATO node, re-
formatted codes can appear to be standard ACSI| characters that wll
be sei zed upon by intervening TIPs or HOSTs, the interface nust

i nsure that no recogni zabl e codes be sent. For exanple, the @is
recogni zed by a TIP as the beginning of a TIP comand string.
Therefore the interface nust either "double-up"” this code (@ or not
send it at all.

Wth the above requirenent, and with other limtations, the proto-
type interface, now in use at UCSB, operates as follows:

1. In ASCIl node, the plasma term nal has been nmade to send and
receive 8-bit ASCIlI code. In this node, there is no graphics
capability. The keyboard that is provided can only send 124
codes, therefore 4 seldomused ASCI| codes have been excluded, and
certain ASCI| characters cannot be displ ayed.

2. I n PLATO node, PLATO data is enbedded in 8-bit codes. The
capability of running the keyboard in ASCIlI node while the display
remai ns in PLATO node has al so been provided.

SUBSEQUENT \ORK

After discusion, it becane clear that the flexability of the
interface to do such things as enul ate standard graphics

termnals, inplenent a cursor, and to respond to Network G aphics
Protocols, will be highly desirable. So it has been deci ded that
the original hardware will be re-packaged using a m cro-conputer
with a ROM for the control program Wth the addition of nore RAM
and/ or ROM the mcro-conputer will have the capability of being
programmed to allow the plasma termnal to do a wide variety of
tasks. Wirk on devel oping this interface has begun at UCSB.
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Fi gure 1 shows the planned version of plasna data fornmat for
Net wor k use.

PACKI NG SCHEME FOR PLASMA TERM NAL DATA

Data from Pl asma

| Msb| x| x| x| x| X| x| x| X] Lsb|P| <----------c-----
[ T O T I Ter mi nal
T Y W W W WA Parity for Keyboard
T N W W W W data is regenerated
I I I \'' VAV \ ' at the PLATO System
I I V'V AV o\ end.
[ 1] Vv
rrrr LS U W W
Frrr LS U W W
Data to || (O
N | X' x| x| x| x] 1] 1] O] <--] x| x| x| x| x| 1] O] O]
Net wor k

For the second part of Figure 1, please view the PDF version of this
docunent .

NOTE: NO-OP codes are renpved fromthe data stream at the PLATO
System end by the hardware.

[ This RFC was put into machine readable formfor entry ]
[into the online RFC archives by Neil Philp 11/99]
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