A PROPCSAL FOR DEVELOPI NG MATH FONTS

Note 1: This proposal corresponds to "stage 3" of the TeX Gyre Project,
as described in Hans Hagen, Jerzy B. Ludw chowski, Vol ker Schaa, "The

New Font Project: TeX Gyre", TUGhoat, Volune 27 (2006), No. 2

(http://ww. gust.org. pl/projects/e-foundry/tex-gyre/tb87hagen-gyre. pdf
and/or http://tug.org/ TUGoat/ Articles/tb27-2/tb87hagen-gyre. pdf).

By taking on "stage 3" we are not abandoning "stage 2", i.e., "filling in
the gaps", see the article), but only changing the order of things -- math
features seemto be nore inportant now.

1. | NTRODUCTI ON

The results of the two recent font projects by the GUST e-foundry team
supported by the Local TeX Users Groups, i.e., the Latin Mdern Project
(http://ww. gust.org. pl/projects/e-foundry/latin-nodern) and the TeX
Gyre Project (http://ww.gust.org.pl/projects/e-foundry/tex-gyre)
received a very warm acceptance from users

The main goal of both projects was to extend the existing freely
avai l abl e fonts (Conputer Mdern and "35 base PostScript" fonts) with
Latin diacritical characters, to enable typesetting in as many as
possi bl e Latin based scripts. The Latin Mdern project was first,
benefiting the TeX Gyre Project, also known as the LMization of the "35
base PostScript" fonts. Now all European as well as sone non- European

| anguages, e.g., Vietnanese and Navajo, are covered. At the request of
users, recent extensions of Latin Moddern (TeX Gyre has to follow)
provi de gl yphs sufficient for typesetting of romani zed transliterations
of Arabic and Sanskrit scripts.

Currently the Latin Moddern fonts are nore or less stable, and the first
stage of the TeX Gyre Project was finished in 2007 -- all text fonts

i.e., 8 fanmilies with 33 fonts were released in total. However, one

should note that "nore or |ess stable" rather neans "less". Maintenance is
in nost cases tinme consuning thus being a drain on the scarcest of al
resources. The recently requested support for Arabic and Sanskrit
transliteration in Latin Mbdern lead to serious changes resulting in
versions 1.100 (fromversions 1.010). For obvi ous consistency reasons,
such changes mnmust be propagated to the TeX Gyre fanmilies -- they are the
LMized "35 base PostScript fonts"

2. PRQIECT DESCRI PTI ON

The next inportant step should be the provision of support for
typesetting of advanced mat hematics. The Latin Mddern fonts, based on
the Conputer Modern fanmily, contain math subfam|ies which all ow
advanced mat hematics typesetting. However, these math subfanilies are
only available as TeX netric files (TFM + Type 1 couples. On the other
hand, the TeX Gyre fonts do not contain glyphs required for mathematics
and what is nore inportant, there are no features allowing for their
proper provision within the Open Type font format. Textbooks containing
mat hemati cs are being typeset in all |anguages. Mdern and easy
typesetting requires Open Type Unicode fonts in order to allow handy
access to the diacritical characters which mght be required for those

| anguages -- TeX netric files which allow for only 256 gl yphs per font

i npose restrictions which seem cunbersone to those who know the nerits
of using Open Type fonts. One should note here, that Open Type

fonts, initially developed jointly by Adobe and M crosoft, have been
standardi zed in March 2007 as the | SO Standard |1 SO | EC 14496-22 and
called the "Open Type Fornat".

The current situation is such, that both the Latin Mdern and

the TeX Gyre fonts as the result of the efforts of the TeX conmunity are
avail able in the Open Type Format and thus allow for typesetting texts
in alnost all Latin based scripts, but do not allow for typesetting
advanced nmat hematics within the Open Type Format because of the m ssing
netric information. Moreover, enploying mathematics typesetting
features, though possible with the TeX engines and Latin Mdern fonts,



is not possible for TeX Gyre fonts as they do not contain math gl yphs
and the respective metric information

This poses a real challenge for the TeX world, as such an undert aki ng

nmust involve research into howto inplenent TeX math in the OQpen Type
Format and how to extend the capabilities of the TeX engines.

3. PRQAQIECT STAGQ NG

The project will be divided in the foll owi ng stages

| i nventory,

| - math tools devel opnment,

I - AMS conpatible math synbol s,

V - Unicode conpatible math synbol s,

V - Unicode conpatible math text fonts (nostly mappi ngs),

where stages | and |l should necessarily be interleaved and

their outcone will determ ne the remaining stages in terns of

scope (results), timng and required resources. This neans that we
are not able to detail the remmining stages but can only outline
their desired outcone ("to be done or not to be done").

It also should be taken into account that additional stages m ght be
needed, depending on the results and possible "feature denmands" from
users.

One should note that there are related projects proposed or underway
like the Bezier curves research by G useppe Bilotta, or the MPlib
project, i.e., the conversion of MetaPost into a library of reentrant
components. The success of such projects might strongly influence the
way this project will be realized.

4. AN ESTI MVATE OF THE AMOUNT WORK: TI ME AND COST
(a) Undoubtedly, the nobst inportant part is not the selecting and

preparing of the glyphs for the math collection, but designing the
way to inplenment math features already present in the TeX world into

the Open Type Format or -- in other words -- enhance the Qpen Type
Format font tables with enough information for the TeX engines to
make the fonts usable. This will involve both:

-- registering TeX-oriented features and tables for Open Type math
fonts and
-- developing the tools for creating such prototype fonts.

To find out what should really be done, inventory stage (I) is
necessary during which nath fonts features al ready avail abl e and

-- perhaps -- desired will be catal oged, systenmatized and related to
the specification of the Open Type Format. Workshop neetings with

mai nt ai ners/ devel opers of the TeX extensions in addition to an

ongoi ng online conmmuni cation are a necessary prerequisite. For an

i ntroduction please see the paper "Appendix G illumn nated" by
Bogus\ | {} aw Jackowski

(http://ww. gust.org. pl/projects/e-foundry/tex-gyre/thb87jackowski. pdf).

"Appendix Gillumnated" is the starting point for stage IIl, i.e., for
the preparation of the tools required for the making of nath
extensions. At least the follow ng are required:

-- MetaTypel docunentati on and extensions (MetaTypel is a
set of tools devel oped for creating PostScript Type 1 fonts,
first used to devel op Antykwa P\’ o\l {}tawskiego, |ater other
fonts and recently extended for the Latin Mddern and TeX
Gyre projects)

-- purchase of a workstation for the team



W expect the extensions of MetaPost prom sed for version 1.1
and MegaPost to be beneficial to MetaTypel (cf. Taco Hoekwat er
"Have no fear, MegaPost is here", in Proceedings of EuroTeX 2007,
Bachot ek, 2007).

Open-endedness of the project is a nust: both stages should be
revisited and checked for needed anendments and new i nputs with

an outl ook to stages Ill, IV and V and therefore will be

realized in parallel. The inportance of stages | and Il should not
be underestimated: quality of their outcone will determ ne the
quality of the renaining work.

It should be noted that this project is an excursion into a weakly
charted territory. This neans that especially the tinme estimates
given in (c) below are necessarily inprecise. The tinme estinmates

m ght al so be influenced by other factors. As was nmentioned in

the introduction, both the LMand TeX Gyre fam lies should be

mai nt ai ned, and mai nt enance duti es take precedence over devel opnent.
A further delay nmight be caused by the need to inprove the Greek and
Cyrillic parts of the TeX Gyre fonts thus further fuzzing our

esti nat es.

(b) Accountability of the project requires deliverables. For stages

and Il these are:

-- a specification of math fonts features with special enphasis on
those needed to be registered with the Open Type For mat

-- docunentation of the MetaTypel tool set

-- rel eases of the MetaTypel tool set

-- purchase of a workstation for the project

-- presentations at conferences

-- progress reports for parties funding the project

-- mnutes of external workshops/neetings

-- articles for publication in LUG journals

-- an up-to-date project web site (at the GUST portal)

The deliverables listed do not include results by other groups,
especi ally those working on TeX extensions except for the mnutes
of joint workshops/ neetings.

(c) The tine needed to acconplish stages | and Il is realistically

estimate but a realistic approximtion is 18 nmonth. The fundi ng
requested is about 16,000 euro, including the costs of several teans
cooperating which inplies additional travel and neeting expenses.

A rough breakdown of the estinates:

-- time total 18 nonth (stages interleaved):

* stage | -- total 9 nonths
* stage Il -- total 9 nonths
-- funds:
* stage | -- 9,000 euro [neetings/workshops 2,000 euro,
wor kstation 2,000 euro, team paynents 5, 000]
* stage Il -- 7,000 euro [nostly team paynents]

Tim ng and funds required for providing OpenType math support in the
ext ended TeX engines is not included and will/should be the subject
of separate proposals by the rel evant devel opers/ nmai ntai ners.

(d) Once the math requirenents for the Open Type Fornat are conpleted

(or nearly conpleted), stages IIl, IV and V, i.e., preparing of
OpenType math fonts for the TeX Gyre fonts (and perhaps, later, for
the Latin Mddern fonts), i.e., providing of the set of basic and AVS
mat h gl yphs, can be estinmated at a simlar level as the cost of
preparing the enhanced TeX Gyre fonts, i.e., about three nonths at
2,500 euro per a 4-font family. Note that not all TeX Gyre fanmlies
require math extensions, e.g., there is no point in equipping the



Chorus font with nath, open to doubt is also the addition of the
full-featured math to nonospaced or sans serif fonts. However, to
make the financial side of the project conplete we assune for the
tinme being that math support will be provided for all TeX Gyre
fam lies except for Chorus:

TeX Gyre Adventor (the replacenent for | TC Avant Garde Got hic)
TeX Gyre Bonum (-- " -- 1 TC Bookman)

TeX Gyre Cursor (-- " -- Courier)

TeX Gyre Heros (-- " -- Helvetica)

TeX Gyre HerosCondensed (-- " -- Helvetica Condensed)

TeX Gyre Pagella (-- -- Pal atino)

TeX Gyre Ternes (-- -- Tinmes)

TeX Gyre Schol a (-- " -- New Century School book)

Thus, the total ampunt funding involved in that part of the
project is estinmated at 8 x 2,500 = 20,000 euro.

(e) As was mentioned in PROIECT STAGNG it is viable that further work
beyond the outlined above, might be required. Such additional work
is not included in the funding requirenents.

5. | NDEPENDENT QUALI TY ASSURANCE

It is envisaged that followi ng the exanple of the realization of

the first stage of the TeX Gyre project a parallel and independent

qual ity assurance activity should be conducted. Until now the main
burden was born by a single person, Karel Piska, with no user group
funding. As this is a very tine consunm ng work, additional funding
wi |l be needed, at the very |least to provide an appropriate

wor kst ati on and conference travel/attendance support. At this witing,
we estimate the expenses to be:

* workstation -- 2,000 euro,

* travel -- 1,500 euro.

6. TEX ENG NES
It is expected that as work on the TeX Gyre Math project progresses,
enhancenents and updates to the various TeX engi nes -- ExTeX, LuaTeX,
XeTeX -- and other TeX and math related software will follow suit.

Bogus\ | {}aw Jackowski and Janusz M Nowacki, GUST
January, 2008



