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MFLUA

A fully compatible implementation of METAFONT:

e METAFONT + Lua, as in LualgX;

(still) not a library as mplib;
e (still) in PASCALWEB;

e first appearance at BachoTgX meeting 2010.

A METAFONT program can be executed unmodified by
MFLUA, giving the same result if MFLUA doesn’t use Lua
scripts.
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MFLUA

Why another implementation of METAFONT ?

e The main output of METAFONT is a bitmap version of the
draw described by mathematical and vectorial instructions;

e but "METAFONT works internally with outlines’ (cubic
Bezier curve);

e these outlines can be recorded in the log file, but their
post-processing is not easy.

MFLUA can save bitmap and curves into Lua tables and these
are easier to process.
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MFLUA

Do we need the mathematical/parametric type design of

METAFONT ?

Let’s make an example:

e an OpenType font has 65,536 (or 2'%) glyphs;

e a font is part of a family (i.e. Serif, Serif Bold, Italic, Italic
Bold);

e a family is part of a super-family (i.e. Serif, Sans,
Handwritten, Monospace)

We can have up to 4- 4- 216=22Y glyphs — about one million.

Taking a working year of 2000 hours and 8 hours to finish a

glyph, a quality font with 2000 glyphs (or a 4-family of 500

glyphs) takes 8-2000/2000 = 8 man-years or 2.5/ 3 years for

a team of three persons, covering the 0.19% of number of the

potential glyphs.
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MFLUA

The mathematical/parametric type design of METAFONT:

e capture the elements of the font (the style) in a
mathematical description;

e speed up the the creation of the variants by mean of
parameters.

But:
e Dbitmaps alone are not enough — nowadays fonts need
curves;

e programming alone is not enough — a designer needs to
see and program.
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MFLUA

MFLUA can:
e work with bitmaps and curves;

e use Lua to connect METAFONT to a Graphics User
Interface (GUI) libraries;

e use Lua to export the curves into a font format;

e use Lua to enhance the math of METAFONT.
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MFLUA

MFLUA cannot replace the designer.

In font design, the designer is the most important part — not
the programs used.

Every designer has his own set of tools: MFLUA could be
another one.
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MFLUA 0.5
MFLUA 0.5 is the first release of MFLUA.

It follows the same rules of MetaPost and LuaTlgX:
e SVN repository at https://foundry.supelec.fr/projects/mflua;

e synchronized with TgXLive;

e a set of PASCALWEB change files and not a single source.

New in this release:
e runscript primitive to execute Lua scripts;

e MFLUAJIT.
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MFLUA 0.5

Example of runscript:

numeric r;
numeric t[];
r:=0;
r:=runscript(
"return (math.sqrt(5)*math.sqrt(3))"
);
message "DEBUG r=" & decimal r; message "";
runscript(
"local t={2.2,3.3,1.1}; "&
"table.sort(t); "&
"local s = "t[1]:=%f;t[2]:=%T;t[3]:=%f;" "&
"return string.format(s,t[1],t[2],t[3])
);

message "DEBUG t[]=" & decimal t[1] & "," &
decimal t[2] & "," & decimal t[3];

message "";

end.

gives:

DEBUG r=3.87299
DEBUG t[]=1.1,2.2,3.3
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MFLUA 0.5

Example of runscript and MFLUAJIT:

numeric r;

r = runscript(

"local ffi = require(’'ffi’) " & char(10) &
"ffi.cdef[[ " & char(10) &
"double erf( double arg );" & char(10) &
"11 " & char(10) &

"return ffi.C.erf(-3) "

);

message "DEBUG erf(-3)=" & decimal(r);
end

gives:
DEBUG erf(-3)=-0.99998
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MFLUA 0.5

Of course it possible to load a binding
(e.g. from the SWIGLIB project):

runscript(
"local cpath =

"./modules/parigp/linux/resources/1ib64/?.s0’" & char(1l0) &
"package.cpath = package.cpath .. ’;’ .. cpath " & char(10) &
"local pari = require(’core’) ' & char(10) &
"pari.pari init(4000000,500000) "

In the paper there is an example of implicitization of a cubic
Bezier curve z(t) for —oco < t < o0.

BachoTgX meeting 2015 — Bachotek MFLUA 0.5 11/20



MFLUA 0.5

One problem nice to explore are the outlines of a pen: given a
Bézier curve
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MFLUA 0.5

an elliptic pen with its center on the curve gives a track
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MFLUA 0.5

With SAGEMATH it’s possible to have the implicit curve X,Y

of the envelope for —co < t < 0.
|
| Sage Version 6.5, Release Date: 2015-02-17

| Type "notebook()" for the browser-based notebook interface.

| Type "help()" for help.
|

sage: P.<t,x,y> = PolynomialRing(QQ,3,order="lex")

sage: a=2; b=1l; px=0; py=0; clx=0; cly=5; c2x=15; c2y=15; qx=4; qy=30;

sage: ell = (x-((1-t)"3*px+3*(1-t)"2*t*clx+3*(1-t)*t"2*c2x+t"3*qx))"2/a"2+(y-
((1-t)"3*py+3*(1-1)"2*¥t*cly+3*(1-1)*t"2*c2y+t~3*qy) )" 2/b"2-1

sage: idcnt = ideal(ell,derivative(ell,t))

sage: idcnt

Ideal (1681/4*t"6 - 1845/2*t"5 + 2925/4*t™4 + 41/2*t"3*x + 450*t"3 - 45/2*t"2*x
- 30%t72*%y + 225%t72 - 30*%t*y + 1/4*x"2 + y*2 - 1, 5043/2*%t™5 - 9225/2*t"4

+ 2925*%t"3 + 123/2*%t"2*x + 1350*t"2 - 45%t*x - 60*t*y + 450*t - 30*y) of
Multivariate Polynomial Ring in t, x, y over Rational Field

sage: envelope = idcnt.elimination ideal(t)
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MFLUA 0.5

Ideal (32187183890625*x"8 - 914116022493750*x"7*y - 4421802944812500*x"7 -
32063203626750*x™6*y”"3 + 7854960356668125*x"6*y~2 + 42281261393582250*x"6*y

+ 92520167866194375*x™6 + 455297491499850*x"5*y"4 - 21388388463792000*x"5*y"3 +
258279491404350000*x"5*y”2 + 2103979743313344000*x"5*y - 1262742117879524850*x"5
+ 7984925229121*x"4*y"6 - 807992731394100*x™4*y”5 + 91126525964080137*x"4*y"4

- 1099154919606643800*x"4*y"~3 - 2130529457020945137*x"4*y"2 +
96899079494160837900*x"4*y + 427535873641108265879*x"4 + 3918835998825000*x"3*y"6
- 206778327754716000*x"3*y"5 + 3592709571497605800*x"3*y”"4

+ 10978086304511487000*x"3*y~3 - 155999139522230661600*x"3*y"2 -
568401677557565571000*x"3*y - 2618607057467129269200*x"3 + 63879401832968*x"2*y"8
- 6063033053212400*x"2*y"7 + 370309820722113128*x"2*y"6

- 6747050048879526800*x"2*y"5 - 14046511235040042192*x"2*y~4 +
477898980771755690800*x"2*y"3 + 3613849490637156563128*x"2*y"2 +
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MFLUA 0.5

3920024076646434548400*x"2*y + 3804377376480379782968*x"2 + 8390584131302400*x*y"8
- 533750309220080000*x*y"~7 + 9200329852473618400*x*y"6 - 289992281366660000*x*y"5
- 874849172027045169600*x*y"~4 - 1478892540153489140000*x*y"3 -
1954113029275752225600*x*y"2 + 2240001537762688380000*x*y

+ 10494915099143057474400*x + 127758803665936*y"~10 - 13376293542656000*y"9 +
514842348669330320*y"8 - 8632630519008168000*y~7 + 48686183122161289360*y"6 +
150544574336518440000*y"5 + 121508018684703190640*y~4 - 2019611646770171752000*y"3
- 11245129069377573650320*y"2 - 17233187579221500864000*y

- 22064013014841763825936) of Multivariate Polynomial Ring in t, x, y over
Rational Field
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MFLUA 0.5
The implicit plot of this polynomial is:
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MFLUA 0.5

Of course this half of the story (maybe even less):

e is it possibile to translate polynomial description into a set
of “"good’ Bézier curves ?

e how does it compare with the linearization of the ellipse of
METAFONT and the tracing of POTRACE ?

e is it algebraic geometry / commutative algebra the right
tool to use ?
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MFLUA 1.0

The next MFLUA 1.0 is planned for TgXLive 2016.

Still missing:
e integration with kpathsea;

e¢ a manual like the MetaPost one;

e a small set of C/Lua libraries, possibly part of SWIGLIB.
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That's all !
Thank you Folks !

BachoTgX meeting 2015 — Bachotek MFLUA 0.5 20/20



