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Abstract

The Q system has been available since early 1995, and has been used experimen-
tally in several sites around the world. We gather here some conclusions from
this experimenting and explain what aspects will be included in version 1.3 of (2,
which should be the first large-scale release of the system. Not only will the
portability and performance of 2 be improved substantially, but new features,
including smart fonts and multi-directional support, will be included.

When 2 was first conceived, the primary objectives
were to remove the 8-bit restrictions imposed by
the original design of TEX (number of characters,
fonts, registers of each kind, etc.), as well as to offer
the means necessary for multilingual typesetting, no
matter how complex the script.

The 8-bit restrictions were removed quite easily
by simply doubling the size of all data structures in
the TEX program and by introducing a variant of
the tfm file, called the xfm file, in which fonts of up
to 65,536 characters could be built.

For typesetting complex scripts, such as clas-
sical Arabic or Hebrew, a series of finite state au-
tomata, called  Translation Processes (Q2TPs), can
be successively applied to the input character stream
to do arbitrarily complex manipulations. After each
application of an QTP, the macro-expansion facili-
ties of TEX are reinvoked, which means that the full
power of TEX is available every time an QTP is used.

Performance and portability

The current version of 0 currently resides on the
ftp.ens.fr server, and has been used experimen-
tally by several different groups in different coun-
tries. From their responses, we now understand
what must be done for Q to be a realistic replace-
ment for TEX.

First, Q is too big! A typical run of Q uses
about 14MB, which is just fine when you are sitting
in front of a 500MHz-machine with 512MB, but
certainly not on a typical portable. This tremen-
dous size comes from the TEX program structure,
in which static arrays are allocated to handle primi-

tives such as \catcode or \delcode, to store register
values and font information, etc. However, the
average user will never need 65,536 fonts of 65,536
characters each, nor 65,536 mu-registers, etc. Most
of these huge tables are full of zeros, and it seems
silly to have to go out and buy RAM and see your
system slow down just so you can have lots of empty
tables in your program.

This problem will be solved in the next ver-
sion through the introduction of several primitives
of the form \MaxActiveCharacter, \MaxRegister,
\MaxFont or \MaxWrite. These primitives corre-
spond to compile-time constants, which should be
over-ridable upon loading Q. By doing this, a single
binary can be used, whatever the resources needed.
According to Benjamin Bayart (Ecole Supérieure
d’Ingénieurs en Electrotechnique et Electronique in
Paris), these primitives also make it possible for
macro packages to determine whether the existing
system has the required resources or whether a new
run should be undertaken, with larger tables.

Second, Q does not run correctly on Little
Endian machines. This problem was solved by
Bayart and will be incorporated into version 1.3. As
a result, there should be working versions of Q for
Intel boxes running DOS, Windows and Linux.

Finally, performance is unsatisfactory for QTPs
that are being used for multilingual applications.
Because the macro-expansion facilities are applied
with every use of an QTP, the use of two successive
QTPs can slow Q2 down so that it runs only 40% as
fast as the original TEX. This may be acceptable
for limited applications where specialized effects are

TUGboat, 17, Number 2 — Proceedings of the 1996 Annual Meeting 181






