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Friends, Romannumerals, Countrymen, lend me your ears
| come to defend TEX, not to praise it

TeX had a terribly hard childhood

Single father

Artificial mother tongue (stripped down Pascal)

Never got to know dynamic allocation

No family or friends of its own age

There was no computer science or laws for it in its youth

It broke the path to tell people about computer science, and
now is being judged by the laws that it helped create
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Managable problems

LuaTeX:

Simplest measures such as \boxstretch, \boxfilstretch,
\boxshrink etc are not available.

Boxes can't reliably be deconstructed (\special, single
characters etc. can't be removed, boxes can only be taken
apart from the end)

Variables that TEX employs for decisions are partly unavailable
(in some cases because of system-dependent rounding)

Peculiarities like the loss of the first line's baseline (for \vtop)
by whatsits, \splittopskipOpt and other.

Partly done, certainly doable.
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Problems of the macro language

» Only global register pools indexed by number are available.
There are no lexically local variables, the grouping structure
does not match the macro structure.

» macro arguments get \catcode too soon, complex patterns
are not easily parseable. Maybe \lazy\def would help?
» Implementing regular input languages is hard.

LuaTEX: Some issues appear addressable, but the solutions do not
interact closely with TEX regarding the data types and
structures.
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Interoperation problems

TeX
» only knows its own font formats, metrics and ligatures.
» does not talk to graphic programs
» can't trigger reformatting of external material.

LuaTEX: Has the basics for understanding OpenType, talks with mplib,
can call external programs.
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Algorithmic problems

» TpX is either perfect, or deficient: paragraphs are optimized

LuaTEX:

globally, but the vertical breaks are “local best fit" without
feedback to horizontal breaks or future pages.

TeX has no sane concept for asynchronous user code. \output
is shielded with the expedient of additional grouping and has
no multithreading concept.

TEX has no possibilities for making use of side-effect free
user-defined code. Consequently, user-defined code can't be
used in several speculative contexts.

Does not touch TEX's algorithms here, only taps into them.
Implications of \output, CoCo and coroutines interesting.
Does not mesh with TEX.
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If your ultimate goal is to produce a set of files in a different format
that can be produced by GhostScript, take a look at the tightpage
option of the preview package. This will embed the page dimensions
into the PostScript code, obliterating the need to use the -E -i
options to Dvips. You can then produce all image files with a single
run of GhostScript from a single PostScript file for all images at once.
The tightpage option requires setting the dvips option as well.
Various options exist that will pass TEX dimensions and other infor-
mation about the respective shipped out material (including descen-
der size) into the log file, where external applications might make
use of it.

The possibility for generating a whole set of graphics with a single run
of IATEX, Dvips, and GhostScript increases both speed and robustness
of applications. It is to be hoped that applications like ASTEX2HTML
will be able to make use of this package in future.
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Current line number implementations

Implementation with lineno.sty:

1. Replaces all interline penalties with forced page breaks.

2. This triggers a special output routine placed before the
principal output routine.

3. This special routine places the line numbers and reinserts the
correct penalties.

4. The normal Output routine is called.

5. A label-like multipass mechanism resets line numbers at the
start of the page.



What would be saner for line numbering?



What would be saner for line numbering?

1. For migrating boxes into the main vertical list, a special
“context” is defined that assembles a parallel column of
‘unfinished’ line numbers.



What would be saner for line numbering?

1. For migrating boxes into the main vertical list, a special
“context” is defined that assembles a parallel column of
‘unfinished’ line numbers.

2. The unfinished objects take up constant dimensions and will
be translated into glyphs either in the context of the output
routine or at shipout time, since then the page start is known.



What would be saner for line numbering?

1. For migrating boxes into the main vertical list, a special
“context” is defined that assembles a parallel column of
‘unfinished’ line numbers.

2. The unfinished objects take up constant dimensions and will
be translated into glyphs either in the context of the output
routine or at shipout time, since then the page start is known.

3. Consequently, a multipass algorithm is not necessary.



What would be saner for line numbering?

1. For migrating boxes into the main vertical list, a special
“context” is defined that assembles a parallel column of
‘unfinished’ line numbers.

2. The unfinished objects take up constant dimensions and will
be translated into glyphs either in the context of the output
routine or at shipout time, since then the page start is known.

3. Consequently, a multipass algorithm is not necessary.

4. In the same context \label-commands referencing line
numbers are expanded.



What would be saner for line numbering?

1.

For migrating boxes into the main vertical list, a special
“context” is defined that assembles a parallel column of
‘unfinished’ line numbers.

The unfinished objects take up constant dimensions and will
be translated into glyphs either in the context of the output
routine or at shipout time, since then the page start is known.

3. Consequently, a multipass algorithm is not necessary.

4. In the same context \label-commands referencing line

LuaTEX:

numbers are expanded.

Node list deconstruction/manipulation is most likely the
easiest way. “Migration” is not a concept in LuaTgX, but could
be interesting.
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8 Sdpmvaudvy, xaBupd ypot elpal®’ Erodon,
ele Omepd’ dvéBarve obv Gppuréloiot yovaukiy, 760

Aber keiner crmiBt dic Wonne des scligen Jiinglings, [Hause!
Der dich gewinnt mit den reichsten Geschenken und fihrt dich nach
Denn ich sah noch nie solch einen sterblichen Menschen, 160

‘Weder Mann noch Weib! Mit Staunen erfiillt mich der Anblick!

Ganz verhaBt; es bleibt ihm noch einer, daB er beherrsche
Diescs hohe Haus und dic weiten gesegneten Felder.
Also sprach sie und stillt’ jhr den Gram und hemmte dic
Trinen.
Und sie badete sich und legt’ cin reines Gewand an,
Ging hinauf in den Séller, von ihren Migden begleitet, 760



Footnotes in running paragraphs

6sen Neigungen zusammen.? Methodisch bedeutsam ist abet® wieder die G
winnung des Endpunktes ~fiir die Gegenwart”. Dieset! muB in einer absolute
und endgiiltigen Synthese liegen, die eben deshalb nicht aus der natiirlichen
threm Wesen nach relativistischen™ Lebensbewegung &stammen oder hervo

a In A folgt: wesentlich b _A: Staatsorganismen,
c—¢ A: zukinftige und gegenwirtige
d—d A: Dass er dabei materiell zu einer sehr konservativen, mittelalterlich stindisc
gefirbten und zugleich wieder real-politisch und national gesinnten Staatsauffz
sung kommt, ist eine Sache fiir sich. Auch dass die Konstruktion der Entwic
lung, die im Grunde immer nur mit einem sehr biologisch geténten Lebensb
griffe arbeitet, kein logisches Fortschrittsprinzip hat, sondern an dessen Stel
sich auf die Vorsehung beruft, ist eine der besonderen Ausfithrungen des Grun
gedankens. Es gibt hier nicht viel mehr als Spielereien mit vollig unzulingliche
historischen Kenntnissen.
e Arerst f A:EBr
g—g A: mit ihrem unaustilglichen Realismus und Relativismus stammen kénne



Nested footnotes

Sdabei” ist, daB alles das immer nur Einzelentwicklungskreise sind® und daf3
der Fortgang zu einer universalen Verkniipfung all dieser Kreise mit dieser Me

en und Konsequenzen recht interessant, ganz abgesehen von ihrem materiellen Inhalt
Hier tiber das Problem der Geschichtsphilosophie und des Entwicklungsbegriffes Bd
IS,V und €97. Det® alles durchdringende Bewegungsbegriff I 5, 49 f., 30, 179, 251
Universalgeschichte und Vorsehung “I” 79, 147, 95 f. Zusammenfassung von Smith
Montesquieu und Burke “I” 86. Mangel eines archimedischen Punktes “fiir Natur und
(offenbarungslose) Geschichte I” 35 f. Die Tendenz des Ganzen 9111 328: ,,Den Staat
ideenweise (d. h. als Synthese aus Gegensitzen und intuitiv) begreifen heil3t ihn fir die
Gegenwart beseelen, beleben, mit Religion trinken.“? 120 <Damit ist auch hier der Zu
sammenhang der Historie und der gegenwirtigen Kultursynthese scharf behauptet.”
Die Ablosung Burkes durch De Bonald, Verm. Schriften® I 311 ff. Wichtig und in
teressant istf der ,,Briefwechsel mit Gentz <1800—1829¢ Stuttgart 1857. — Aulerdem
hat mir eine lehrreiche Berliner Dissertation von Georg Strauf3 tiber ,,Die Methode A
Miillers in der Kritik des 19. und 20. Jahrhunderts“!?! vorgelegen”.

a—a : Romantiker hat dann weiterhin in die Ferne gefiihrt, indische, persische, spani
sche, franzosische, englische Geschichte und Geistesentwicklung den Forschern
als Gegenstinde unterbreitet. Es ist hier nicht méglich, all dem ins einzelne zu
folgen und ebenso unmoglich, die mannigfachen Fortwirkuneen H.=W. ‘Richl



Tough stuff.

SANCTVM IESV CHRISTI

EVANGELIVM KATA IQANNHN e 13 LAm;
SECVNDVM IOANNEM. w By doxi v 6 Adpog, wal 6 Adyos fv mods 1 Mok S

e vttt & 0 Adyos. ob: & dp-2 Prvsss.
Y | IN principio erat verbum, et verbum erat Wy Dby, wal beds gy 0 Adyos. obroc By e ;'P"‘ Faan.

5l ngdg T0v dsdv. mdvia O adrod dyévero,8 iR
*al ywois adrod éyé've‘m fovds B3 péyover™®. B4 :;:"‘:I‘;P’ i
atrg {on Ty, xal % foh v 50 @ds vdv dv- I )
dpdmovit xal 76 pdg &v v oxoriq paivsl, xal 1)5 "'}ﬁ;s‘*
2 oxotia adtd ob xaréiafsv. Byévero dvdoamos’, 8 L
W dmearaiuévos mapd "Peod,Tdvoua adrd Imd/wq;; e
f : lofvog HAder sls magruplav, Iva pagrveron MeplT I04 feiied
liomo missus a Deo, cui’ nomen erat Ioannes. o D it
i it H i . p ¥ porés, o mdvres muwredonaw O adrod.
5 7 Hic w st 00 poTds, 4 -
T S e e T
i p . s % paTdg. v 10 PG T ndwér’, - M
2. 8 per illum. non erat ille lux, sed ut testimo- 50 A
nium perhiberet de lumine.  Erat lux vera,® fg‘;;dz':‘z‘";im:z d‘%::‘z"; ’fft:g; ::zv’:::: 10 -3 100
3.5 10 ﬁ&:z 'i‘f,';’é’.’,ﬁ m?: eﬁul}:‘z‘"ﬁ; vp;m‘:s:h&g wxal & xéowos adrdy obx Eyva. ‘slg TG ?m AAdev, 11 4,6 Lioa:
wa7. per ipsum factus est, et mundus eum non xai ol Idtow adrdv od mapélafor. GoorOds EAafov 1 @ase. B 1is.

2 apud Deum, et Deus erat verbum.  IToc erat
3 in principio apud Deum. Omnia per ipsum

facta sunt: et sine ipso factum est nihil,
. 4 quod factum est, ! in ipso vita erat, et vila
5 erat lux hominum: et lux in tenebris lucet,
. 6 et tenebrae eam non comprehenderunt. Fuit?

©

" 81, Sapt,21.
meoras 11 cognovit. In propria venit, et sui eum noni atrdy, Baxey aitois dovolav véwva 1’;0507|8’:lé: . ettty
2,38 - ’ i <
@ 32, 12 receperunt.  quotquot autem receperunt enm, adar, voic motsvovow eig 10 Svoua abrod, ;;
i e ; i fheri s obx 48 aludrav 0088 dx deliiuaros oagrds 0083 44
dedit eis potestatem filios Dei fieri, his, 7 Avdgdc TaAA’ ix Deob"h dnaa, Fetne
35913 qui credunt in nomine eius: qui- non ex ‘é:nh fuatos " 008 by A éami{cmaw év':).'i/v 14 T80 Kou 321
sanguinibus, neque ex voluntate carnis, neque w!Kal 6 Myos oaed yéveo xal A Py i e e
ex voluntate viri, sed ex Deo nati sunt. Et2 #al édsacdusda viw d6fav abred’, d6kay bg uovo- T
verbum earo factum est, et habitavit in ne- yevolig magd matods, "mlieng xderros xal ddn- :;Ixxx [ frin
bis: et vidimus gloriam eius, gloriam quasi . 41 O(D)GL WOallatsyesa OLIT
unigeniti a patre plenum gratiae, et veri- 0,!1«;:: o ¥ "E‘Dpﬁ,‘m,t l, ¢ 4) Feoruw npm’;um T
— — b T H ) Camguoy D7, | Ty D4
Insor. EUANGELIUM SECUXDUM IOHANNEM. ¢lat) - CiNow ' L1 dut X 12.0Ds

ovx etrnswnﬁnaﬂ/vn’a 'qui (— Tert) non ... natus est » Irist
1.8 S0 nihil : AWL;) 2.4 IV estinipso 9 — hume (Torty; bt : ov..| -nin (sic) sy* | Taida PSSW 14 ‘—,
230 Faimen D 280



Contexts



Contexts

» A context is a programmatic entity with its own control flow
and local variables.



Contexts

» A context is a programmatic entity with its own control flow
and local variables.

» Example: an output context continuously requests material
from the main vertical list and insertions. Collections of page
matter are then scored (currently this happens using
\brokenpenalty, \widowpenalty, \clubpenalty,
\badness and others).



Contexts

» A context is a programmatic entity with its own control flow
and local variables.

» Example: an output context continuously requests material
from the main vertical list and insertions. Collections of page
matter are then scored (currently this happens using
\brokenpenalty, \widowpenalty, \clubpenalty,
\badness and others).

» The output context thus is coupled with the migration of page
material from the vertical list to the current page.



Contexts

» A context is a programmatic entity with its own control flow
and local variables.

» Example: an output context continuously requests material
from the main vertical list and insertions. Collections of page
matter are then scored (currently this happens using
\brokenpenalty, \widowpenalty, \clubpenalty,
\badness and others).

» The output context thus is coupled with the migration of page
material from the vertical list to the current page.

» Other contexts may be coupled with other migrations.



Contexts

» A context is a programmatic entity with its own control flow
and local variables.

» Example: an output context continuously requests material
from the main vertical list and insertions. Collections of page
matter are then scored (currently this happens using
\brokenpenalty, \widowpenalty, \clubpenalty,
\badness and others).

» The output context thus is coupled with the migration of page
material from the vertical list to the current page.

» Other contexts may be coupled with other migrations.

» For example, a color context would have the current color as a
local variable for material migrating to the page and into
insertions.



Contexts

» A context is a programmatic entity with its own control flow

and local variables.

Example: an output context continuously requests material
from the main vertical list and insertions. Collections of page
matter are then scored (currently this happens using
\brokenpenalty, \widowpenalty, \clubpenalty,
\badness and others).

The output context thus is coupled with the migration of page
material from the vertical list to the current page.

» Other contexts may be coupled with other migrations.

LuaTEX:

For example, a color context would have the current color as a
local variable for material migrating to the page and into
insertions.

Pretty much implementable with coroutines. But: data
structure locality? No TEX control flow.
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Migrations

» Actions get triggered when objects of a class migrate from one
list to another.

» Migrations can be penalized.

» When different migrations are possible, the combination with
the smallest total penalties survives.

» Line breaking is a special example of penalized breakpoints
during the migration of a horizontal into a vertical list.

LuaTgX: Provides some hooks/callbacks, but those are not associated
with the data itself.
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Objects
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LuaTeX:

are elements of the various horizontal and vertical lists.

can belong to different classes.

classes can be added as well as extended.

objects can have their own contexts for particular migrations.

TEX data structures are basically foreign.
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Optimization

Global optimization leads to combinatorical explosion of run time.
Countermeasures:

1. reduction of interdependencies by separated contexts
2. serialization by tying the optimization to migrations

3. limited backfeed, preferring multiple passes.
4

. make do with less than full optimization.
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Disadvantages

» higher memory impact since decisions need to remain
revertible to some degree.

» higher computational resources because of backtracking

» quite a bit of potential for infinite or almost infinite loops and
calculations.

» Programming a full TEX clone on such a platform appears
possible, but pointless.

» Decomposition or analysis of several variants can be expensive.

LuaTEX: No relevant hooks or concepts.
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Implementation language

should offer natural expressivity for lists, TEX-typical strings
and token lists.

» should make the required mechanism natively available.

> automatic garbage collection.
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need not be a single layer: instead of TEX's Pascal/ TEX-macro
layering a more tiered concept like
C/Scheme/TgX-core/ TEX-Macros would be possible.

Problematic: Coroutines. Smalltalk? Ada?
Problematic: 1/O (memory for tentative |/0)?
Combination with low-level languages like C desirable.

Low-level implementation of fast algorithms on custom data
structures should be possible

Avoidance of unnecessary language features.
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Evaluating LuaTEX

» Data structures of TpX are foreign to Lua — Userdata concept
helps.

» TeX's grouping structure does not have a useful equivalent in
Lua

» catcoded strings have no useful equivalent

» It is unclear how Coroutines and local variables will interplay
between TEX and Lua.
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Lua Language features

Lexical scope

>

» Closures
» Coroutines
>

Numeric data type is IEEE double, strict superset of both
32bit integers and 14.16 fixpoint numbers
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Making use of language features

Control Structures Incomplete control structures are not usable.
This means that the flow control of the
application/format needs to be transferred from TEX
to Lua to gain benefits.

Lexical scoping Making use of scoped variables means that the
grouping structure of TEX should not get used. Not
feasible with existing formats.

Data types Don't correspond well with TEX's data structures, but
then what does? Userdata helps, but grouping?

Metatables Apply for Userdata (one per value). Can be used for
operator overloading and other stuff.

Modules possibly nice.
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Distributed human workflow

TEX expertise sparse resource

TEX programming requires expertise for small tasks
TEX data structures hell on wheels

TEX text processing catcodes all around

Consequence Move complete data and program flow to Lua. Use
TeX only for processing fragments.
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Refactoring projects

Standalone applications Best chance to change all around,
obliterating TEX expert requirements for many tasks.

Formats Hard to change consistently because data structures
and control flow are integrated in TEX and subject to
grouping structure.

TEX, the Program Rewrite the paragraph optimization framework
to be a generally useful mechanism available from
Lua?

TEX, the code base Pascal is current “extension language” of TgX.
Move part of that to Lua? Data structures?



Interface problems

» Text/Tokenlists



Interface problems

» Text/Tokenlists
» Tokenlists/Lua Code



Interface problems

» Text/Tokenlists
» Tokenlists/Lua Code
» Strings/TEX Code



Interface problems

» Text/Tokenlists
» Tokenlists/Lua Code
» Strings/TEX Code

» Boxes/Node list manipulation



Programming features shortlist

Feature | Lua TeX
Scope | lexical with closures sickly dynamic
Code execution | byte code token list processing
Loops | nestable scopes unnested,
mouth/stomach
chimera
List access | O(lg(lg(n))) O(n) if you are really
good
Indexing | reasonable Hash, ex- bad hash particularly
ception for numeric for numeric data
Coroutines | elegant Coroutines?
Language design | minimalist Language design?




And now for something completely different(?)

Ampulex compressa is a wasp that has evolved to tackle roaches,
insert a stinger into their brains and disable their escape reflexes.
This lets the wasp use the roach’s antennae to steer the roach to
its lair, where it can lay its egg in it.

The roach is no longer able to move on its own. When the egg
layed on the underside of the roach hatches, the larva enters the
host roach and feeds on its organs for eight days. It makes a
cocoon and pupates. After 4 weeks it emerges from the roach as a
full-grown wasp.

(use a search engine on “zombie cockroach”).
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