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ARBI TRARY CHARACTER SETS
by John McCart hy

It would be nice to be able to have docunents stored in conputers that
could include arbitrary characters and to be able to display them on
any CRT screen, edit themusing any keyboard, and print them on any
printer. The object of this memorandumis to suggest how to get there
fromhere with special reference to the ARPA network.

Where are we now?

(1) At present, there is 96 character ASCI|I, and everyone agrees that
it should be included in any |arger set.

(2) Many installations are dependent on 64 character sets which do not
even include the | ower case | atin al phabet.

(3) At the Stanford Artificial Intelligence Laboratory, we have a 114
character set that includes 96 character ASCI|I and which is
i npl emented in our keyboards, displays, and line printer

(4) Printers are becomi ng avail able that get their character designs
out of menory, for exanple, the Xerox XGP printer, one of which we are
getting.

(5) The I MLAC type display has the character designs in main nmenory so
that changing the displayed set is just a matter of reloading the
menory.

(6) Many display systems share the character generator anong many

display units. In some of these, e.g. the Datadisc, arbitrary sets
are probably feasible (using kludgery to be described later), but in
other systens, e.g. our Ill’'s arbitrary sets are not feasible.

One possi bl e approach to comuni cation in expanded character sets is
to produce an expanded standard set of characters, perhaps using 8 or
9 bits and expect new equiprment to inplement this set. This approach
has the di sadvantage that it will be very hard to get agreenent on
what the next step should be, and even if formal agreenent is
realized, many groups will find it in their interest to ignore the

st andar d.
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Therefore, | would |like to suggest that the next step be to arbitrary
character sets. | suggest inmplenmenting this in the follow ng way:

(1) There be established a registry of characters. Anyone can

regi ster a new character. Each character has a uni que nunber, 17 bits
shoul d be enough even to include Chinese. Besides this, each
character has a nane in ASCI| usually menmonic. Finally, the
character has a design which is a picture on a 50 by 50 dot matri x.

(2) Besides the registry of characters, there is a registry of
characters sets, which different groups are using for different

cl asses of documents. A registered character set has a registry
nunber and a table giving the correspondence between the character
codes as bit sequences and the regi stered character numnbers.

(3) Associated with a docunent is a statenent of the character code
used therein. This nmay be one of the registered codes or it may
contain in addition nodifications described by an auxiliary table
giving the code correspondence with regi stered character numbers. A
character code may have an escape character that says that the next
character is described by its registry nunber. The statement of the
character code may be a header on the docunent or the receiver my
have to learn it by sone other neans, e.g. because its library
catalog entry contains this information.

(4) Devices such as printers and displays draw characters in different
ways and standardi zati on doesn’t seem feasible at present. Therefore,
it is necessary to provide a way of going fromthe standard
description of a character using a 50 by 50 dot nmatrix to whatever

met hod the device uses. This is up to the progranmers who are
supporting the device. Sonme may choose to nanually create files
descri bi ng how regi stered characters are inplemented. They may find
it too much work to provide for all the characters and to update their
files when new characters are registered. Ohers will provide
prograns for going fromthe registered descriptions to descriptions
conpatible with their inplenentations. Perhaps nost will hand tail or
the characters nost used and provide a program for the others.
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(5) The easiest device to handle is the line printer because it is
slow. At the beginning of the print job, the SPOOL programwi || | ook
up the character set and |load the printer’s menory with the character

designs used in the particular docunent. Sonetines, it nay have to go

through the network to one of the conputers that stores the registry
in order to find out what to do

(6) Display systens that have a character menory for each display unit

can be handl ed in about the sane way. Users will occasionally
experience del ays when the display prograns are surprised by
unfam | iar characters

(7) Display systens that share character nenories require nore
complicated treatnent. The object is to keep the nenory |arge enough
to keep all the characters that the current set of users is using and
to handle the required table | ookups fromthe different character
codes in a nice way. There will be limtations on the diversity of
character sets that can be in use sinultaneously. Systems like the
Dat adi sc that only | ook up the character when it is first witten can
be extended to work with large sets. Systenms that have to | ook up
each character code 30 tinmes per second in order to maintain the
di splay won’t work so well.

I have no special ideas about how to nake keyboards adaptable to
arbitrary sets. Each user nmay have to fend for hinself.

In this nmenorandum so far, | have ignored typography, i.e. the fact
that in printed docunents the sane letter nmay be printed in nmany
fonts. Perhaps, each character in each font will require a separate
regi stered description, but with a constant difference between the
nunbers of the same character in different fonts. |Installations wll
agai n have to decide what font distinctions they will inplenent.

Sone ot her issues that m ght be considered are whether neans can be
provided to adapt texts autonatically to the line and page | engths of
the di fferent devices.

It seems to me nost likely that the typographi cal problens cannot be
solved at this tine, and it would be best to adopt conventions for
regi stering character designs at this tinme, and | eave typography for
| ater.
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In nmy opinion, there is no real obstacle to establishing the registry
in the ARPA network now, getting the standards organi zation to work,
and being able to exchange docunents in extended character sets as
soon as the various installations can acquire the printers and displ ay
devi ces.

It is the present policy of the Stanford Artificial Intelligence
Laboratory to acquire no nore devices that are wedded to fixed
character sets.
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