fun with
luametatex
and context






Table of contents

1

Introduction

TgX and Pi

Modern Type 3 fonts

ThreeSix, Don Knuths first colorfont?
Normalization

Expansion

10

12

24






1 Introduction

After five collections of ‘articles’ about the development of LuaTgX, ConTgXt MkIV, LuaMetaTgX and Con-
TEXt Imtx, there is even more to tell so here is number six. Wrapping up not only serves to inform the
users but for me it is also a way to get things right: if you cannot write it down it’s no good. It forces me to
(re)consider interfaces and also test new code but of course it comes with no guarantees.

When writing this introduction I just finished the first chapter, about some new font stuff, as follow up on
the (again) nice ConTgXt meeting in 2019. It’s always inspiring to meet and talk with my TgX friends and
see what they’re doing. It keeps me going.

Some chapters end up in user group journals first so they will be added once they have been published and
are available. The advantage is that these are then copy-edited. Many texts, also in previous development
updates, got better because Karl Berry checked them thoroughly for TUGboat, for which I'm grateful.

Hopefully, this document serves a purpose.

Hans Hagen
PRAGMA ADE, Hasselt NL
Started in October 2019
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2 TgX and Pi

First in TUGboat.
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3 Modern Type 3 fonts

First in TUGboat.
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4 ThreeSix, Don Knuths first colorfont?

After the his new book comes out.
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5 Normalization

What I describe here was long due. I delayed it because when enabled it had best also be used and I need
to (check and) adapt some code to it in order to profit from it. So, if used at all, it will take some time to
have an effect on the ConTgXt code base. But first some background information.

When TgX builds a paragraph it splits the current text stream (that makes up the paragraph) into lines
where each line becomes an horizontal box. In LuaTgX, this process is split into distinctive steps, contrary
to regular TgX where the splitting is combined with hyphenation, ligature construction and font kerning.
But what all engines have in common is that after the decision is made about what a line is, the result gets
packages into the horizontal box.

The decision making is influenced by quite some factors, like:

- The indentation of the first line, driven by the presence of a box of with a certain width and no height
and depth (its always there, also when the indentation is zero).

- Hanging indentation, which can happen at each corner of the paragraph, or alternatively a specific
parshape.

- Left and/or right margins, aka left skip and right skip. A right skip is always present, even when zero.

- The way the last line gets aligns, aka parfill skip.

- Directional changes that need to be carries over to the next line.

- Optional protrusion of characters to the left of right of the line, something that is sensitive for direc-
tional changes.

- Expansion of characters in order to get better inter-word spacing and/or to prevent lines being too
bad. There can be stretch as well as shrink but on a per line basis. Inter-character kerns can also get
that treatment.

« The penalties associated to hyphenation: the pre-last line, the last two lines, a list of penalties (e-TgX),
specific penalties bound to hyphenation pints (LuaTgX).

« The wish to have more or less lines than optimal, aka looseness. I have to admit that I never use that
feature.

In traditional TgX it doesn’t really matter how the resulting boxes look like, as long as the following steps
can handle them, and those steps don’t look into those boxes. In fact, unless you unpack a box, only the
backend deals with the content. Butin LuaTgX we have callbacks that hook into several stages and can look
into the constructed boxes. In LuaTgX these boxes also have embedded directional information (needed
by the backend) and (although that is seldom used) left or right boxed material, a features inherited from
Aleph/Omega. And when messing around with the content of boxes one has to know what can be seen
there. In principle the code can be reorganized a it but adding additional functionality is not that triv-
ial because we want to stay close to the original implementation, even if it has been messed up a bit by
successive additions. Eventually I might give it a try to integrate all these features a bit better, but on the
other hand: it works.

In the next examples we show how the result of typesetting a paragraph looks like. We use the Sapolsky
quote from the distribution. The cyan glue nodes are the left and right skip nodes, and the gray one at
the end of the last line represents the parfill skip. The magenta ones at the edge are baseline skips. An
indentation is shown in gray too. As experiment we have four normalization levels but in the end only
the highest level makes sense, simply because normalization makes no sense unless one consistently
normalizes all. We just keep the granularity because it makes it possible to explain what gets done.
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normalization 0, sample-1

\parindent = 20pt
\leftskip = 40pt
\rightskip = 50pt
\hangindent = Opt
\hangafter = 0

,,,,,,,,,,,,, . Agriculturesissasairlyzecenthumansdnvention,anddnsmanywaysstswassoneofdthessm
g greatsstupid.movessof-allstime..Hunter-gatherers:haves.thousandssofswild-sourcessofssm
@u ,,,,,,,,,,,,,,,, foodstessubsistson.sAgricultureschangedsthatsall sgeneratingsaneverwhelmingseliancessm
onsasfew.dozen.domesticated-feod:sources,smaking:yousextremely.suilnerablestosthesss

next:famine,thesnextlacust.infestation,.the.next.potatosblight..:Agriculture.allowedssm

Il

inventionsefspoverty..dsthinksthat.the.punchsline.ofsthe.primate-humancdifferencesigssm

. thatswhenshumanssinventedspoverty,stheyscamesuapswith-aswaysefisubjugatingthedow-som
... rankinglike:nothingeversseensbeforednstheprimatesworlduee ]

normalization 0, sample-2

\parindent = Opt
\leftskip = 0Opt
\rightskip = Opt
\hangindent =-20pt
\hangafter = -3

JAgriculturedssadairlysecenthumandnvention sanddnsnanywayssitswassonesofthesgreatsstupidanove Sk
. ofpallstime..Hunter-gatherers:haves.thousands:of-wild-sources=of:food-te-subsist:on...Agriculturesm
changedsthatsall .generating.an.overwhelmingsreliance.on.asfew.dozen.domesticated-feod:sources,sm
_makingsyousextremelysvallnerablestasthe-nextfamine,sthesnextdacustdinfestation sthesnextspotatosblight

JAgriculturesallowedsforsstockpilingsefssurplussresourcessandsthus,sinevitably,sthesunequalsstockpilingsofs:

themsm=sstratificationsefsseciety-andsthesdnventionseficlasses.sEhus,sitsallowedforthednventionsefpoverty.

Ighinkdthatthespunchdinesoftheprimatechumansdifferencesissthatashenshumans.dinventedspoverty,stheys
Lcameupsithasway-efssubjugatingtheldew-rankinglikesnothing.eversseensheforesdnthesprimatesmorld. ...

normalization 0, sample-3

\parindent = Opt
\leftskip = O0pt
\rightskip = Opt
\hangindent = 20pt
\hangafter = 3
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\oriculturesissasfairly.recent-humansinvention,-and-in-many-ways-itswas-onesofsthe.great.stupidsmoves

:0.000

lofialltime.-Hunter-gatherersshavesthousands.efswild:sourcessef-foodsta.subsistson..Agriculturesehangedss
. that.all sgeneratinganoverwhelmingzelianceonasfew.dozendomesticatedsfeod.seurces,;makingyou.ex-
= tremelyszulnerabledadhemnextfamine,shemnextdocustinfestation, themnextpotatohlight..Agricultures
= allowedfarsstockpilingsefssurplussresourcessandsthus,sinevitably,.;thesunequalsstockpiling.efihemmmsum
. + stratification.ef.seciety.and.the.invention.of-classes...khus,itsallowed.fer-the.invention.ef.poverty..ls
« thinkethatsthespunch.linesofsthesprimate-human.differencesissthatswhen-humans.inventedspoverty,sm
e - theyseamesapswil thsaswaysofssubjugatingsthedewr-rankingdikesnothingeversseenheforednstheprimatess
L world.swe om0

000

2

z

normalization 0, sample-4

\parindent = Opt
\leftskip = 10pt
\rightskip = 30pt
\hangindent = 20pt
\hangafter = 3

L,Mgmcult,ur,esemsy,a@fmrlvspne,c,e,ntsghumanmmvent1on,w,.azndsgmspmanv,sgwa,vssgmywassy,ane&oufmthemgreatsystu,—m "
L,,@@ldﬂmoyesmﬂ&aullmmemlﬂunteizmgather,,er,smay,espmo,us,andsmfspwaldmsourc,essgouﬂyf@,Q,dsemmszubSJStwon‘mm ,,,,,,,,,
mmhgricultureschangedsthat.all s;generating.anseverwhelmingsseliancesonsasfew.dozen.domesticatedssm
=  =t00dss0Urces,-makingsyou-extremely.vuilnerable.to-the.next.faminethe.nextdocust.infes-smm
=  =mtation,sthesnext:potatosblight...Agriculturesallowed:fersstockpiling.ofssuirplus:resourcessandsom
= swihusdnevitablystheanequalstockpilingefithemenstiratificationefsociety.and.;theinventionsus
= swOfselasses.s.Thus,siteallowed.for.the.inventionsofspoverty...sthink.thatsthespunchelinesof.th esus
e -smbrimate-humansdifferencesssthatssahenshimanssnventedspoverty,they.camesip-with.aswayos
| ussofssubjugatingsthedewrrankingdlikesnothingeverseensheforesdindhesprimatesworld s s

You might have noticed that the right skip is always there but the left skip is absent when it is zero. As
said, as long as the result is okay, it does not really matter. But ... in LuaTgX (and therefore ConTgXt) it
can have consequences because there we can kick in a callback that does something with lines. Such a
callback often has to deal with these specific glues and them being optional makes for more testing. The
more predictable the order is, the better. Although we can easily normalize lines (in a callback) to always
have a left skip too it is also an option in the engine.

normalization 1, sample-1

\parindent = 20pt
\leftskip = 40pt
\rightskip = 50pt
\hangindent = Opt
\hangafter = 0
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LRl

L

... rankinglike:nothingeversseensbeforednsdtheprimatesworlduee ]

,,,,,,,,,,,,, . Agriculturesissasdairlyszecenthumansnvention,anddnsmanywaysit=wassoneofthess
. greatsstupidsmovessofsallstime.c.Hunterngatherersshavesthousandssofswildssourcessofssm
. foodstessubsistson.sAgricultureschangedsthatsall sgeneratingsanseverwhelmingzeliancessm
o onsasfew.dozen.domesticated-foods-sources,-making-yousextremelysviillnerablesto:thessm
. next:famine,thesnextlacust.infestation,.the.next.potatosblight...Agriculture.allowedsss
forsstockpiling.of-surplussresourcessandsthus,-inevitably.thesunequalsstockpiling-ofssm
,,,,,,,,,,,,,,,, thems=mstratificationsefisocietysandsthesinventionsefsclasses..Lhussitsallowedsforsthess
o inventionsefspoverty..dsthinksthat.the.punchsline.ofsthe.primate-humansdifferencesigessm

o thatswhenshumanssinventedspoverty,theyscamesupswith-aswaysefisubjugatingdthedow-ssm

normalization 1, sample-2

\parindent = Opt
\leftskip = O0pt
\rightskip = Opt
\hangindent =-20pt
\hangafter = -3

Agriculturedssadairlysrecenthumansdnvention,anddinsmanywaysiitswasoneofthegreatsstupidiamoveSsm
allstime.ssHunter-gatherers-have:thousandssof-wildssourcessof:food«te-su1bsist:0n. .« Agriculturesms
anged.that.all sgenerating.ansoverwhelming.relianceson.asfew-dozensdomesticated-feodssources ks

makingyousextremely.vulnerableste.thesnext.famine,thesnextlacustinfestation,sthesnext:potatosblight s

Agriculturesallowedsfar:stockpiling-ofssurplussresourcessandsthus,sinevitablythesunequalsstockpiling:offms

hems=stratificationsefiseciety.and:thesinventionseficlasses.sFhus itsallowedferihednventionefipoverty.sum
Lthinksthatshespunchdinesefithesprimate-humansdifferencesissthatswhenshumanssinventedspoverty,stheyim

Icameup:with-aswaysefisubjugatingthedew-rankinglikesnothing.eversseensbefore.indheprimatesmorld.c e

normalization 1, sample-3

\parindent = Opt
\leftskip = Opt
\rightskip = Opt
\hangindent = 20pt
\hangafter = 3

|Agriculturesis-asfairly.-recent-humansinvention,.and.:in-many.wayssit:wassonesofsthe.great.stupidsmoveskms

feallstime..Hunter-gatherersshavesthousandssefswildsseurces:of:feodstessubsistson..Agriculturesehangedss
hat.all ;generating.anoverwhelmingseliance.on.asfew.dozen.domesticated:feod.seurces,makingyou.ex-jm
tremelysvulnerablesosthemnextfamine shesnextdocustinfestation sthesnextpotatodhlight..Agricul turess
_allowedsfersstockpilingsefisurplussresources.andsthus,sinevitably,sthesunequalsstockpilingsefsth e Mszmson
.= Stratificationsefsseciety.andsthe.invention.ef.elasses..Ehus,itsallowed.fer.theinvention.ef:poverty.dss
A
A

14.625

. think.that.thespunchslinesef:the.primatechuman.differencesis-thats-whenshumanssinventeds-poverty,sum
. they:ecameupswith.asway.efssubjugatingthedew-rankinglike.:nothing.everseensheforednsthesprimatesm
LJVVO I'ld PE:447 560 0.000

normalization 1, sample-4

\parindent = Opt
\leftskip 10pt
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L.

L.

L

L

L

\rightskip = 30pt
\hangindent = 20pt
\hangafter = 3

riculturesis-asfairly.recentshumansinvention sandsin-manys.wayssit=wWassonesofs-thesgreatsstu-ssm
id:movessof-allstime...Hunter-gatherers:have.thousands-ofswildssourcessof:food:te.subsist:0n sum
wwhgriculture.echanged:that.all sgenerating.anseverwhelmingsrelianceonafew.dozen.domesticatedssm
. smd00dsspurces,.making.yousextremely.vailnerable:te.the.next-famine,the.nextdecustesinfes-swm
= swiation,thesnextspotatosblight..Agriculture.allowed.for.stockpilingsefssurplussresourcessandssm
= swthusdnevitablysheunequalstockpilingefithemsesstratificationsefssociety.andsthednventionsss
= swOfeclasses.s:Thus,sif-allowed.for.the.inventionsofspoverty...lsthink.that.the.punch.line-ofsthessm
= smprimateshumansdifferenceds-thatsmhenhumansdnventedspoverty,theyscamemp:witheaswayses
Lm0fisubjugatingdhedowrrankingdikesnothing.ever:seen:beforedndheprimatesnorld.sse v

In the previous examples there are always left skips as well as right skips. It makes no sense to have an
option to omit both zero left and right skips, because that again is unpredictable. But we can go further.

normalization 2, sample-1

\parindent = 20pt
\leftskip = 40pt
\rightskip = 50pt
\hangindent = Opt
\hangafter = 0
. e Agriculturedssasairlyssecentshumansnvention,andsdnsmanywaysdtwasoneofthese
. greatsstupidemovessofsallstime..Hunterngatherersshavesthousandssofswildssourcessofssm
}m ,,,,,,,,,,,,,,,, foodstessubsistson.sAgricultureschangedsthatsall sgeneratingsanseverwhelmingeliancessm
}ﬁa _onsasfew.dozensdomesticated:food:sources,smaking:yousextremelysvallnerable:tosthessem
,}ﬁa ,,,,,,,,,,,,,,,, next:famine,thesnextlacust.infestation,.the.nextspotatosblight...Agriculture.allowedsss
F’”ﬂ ,,,,,,,,,,,,,,,, forsstockpiling.ofsstirplussresourcessand.thus,inevitablysthesunequalsstockpiling-ofssm
Fm ,,,,,,,,,,,,,,,, thems=stratificationsefssocietysandsthesinventionsef-classes...Lhussitsallowedsforsthess
,,Fm ,,,,,,,,,,,,,,,, inventionsefspoverty..dsthinksthat.the.punchsline.ofsthe.primate-humansdifferencesigesss
o thatswhenshumanssinventedspoverty,stheyscamesupswith-aswaysefisubjugatingthedow-ssm
e rankinglikesnothingeversseenbeforedndheprimatesworlduee,w -]

JAgriculturedssadairlysecenthumansdnvention sandinsmanywayssitswassonesofthesgreatsstupidanove Sk
lofeallctime.«.Hunter-gatherers:have.thousands-oef:wild.sources:of:food:t0.s11bsist-0n «.Agriculturess
changedsthat.all -generating.an-overwhelming:reliancesonsas:few-dozen-domesticated-feodssources ks
making.you.extremelyvalnerableda.the.next.famine, the:nextlacustinfestation,thenext.potatoblight

thems=sstratificationsefsseciety-andsthednventionseficlasses.cEhus itsallowedfarsthednventionefpoverty.

normalization 2, sample-2

\parindent = Opt
\leftskip = 0Opt
\rightskip = Opt
\hangindent =-20pt
\hangafter = -3

:0.000

Agriculturesallowedsfersstockpilingsefssurplusscesourcessandsthus,sinevitablysthesunequalsstockpilin g:0fi.

:0.000

Ithinkdthatsthespunchdinesofitheprimate-humansdifferencesdssthatawhenshumans.inventedspoverty,stheys
.camesupswithaasways.efisubjugatingsthedew-rankingdikesnothing.eversseensheforednstheprimatesmorld....

:0.000
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normalization 2, sample-3

\parindent = 0Opt
\leftskip = Opt
\rightskip = 0pt
\hangindent = 20pt
\hangafter = 3

[Agriculturesissasfairlysrecent-humansinvention,-and-in-many-wayssitswas-onesof:the.great.stupidsmoves

g

ofialltime.-Hunter-gatherersshavesthousandssefswild:sourcessef-feodste-subsistson.Agriculturesehanged

. thatall sgeneratinganoverwhelmingseliance.onasfew.dozendomesticatedsfaod.seurces,;makingyou.ex-

4,625

14,625

4,625

pS:4.625

BS:4.6%5

.tremelysvulnerablesaesthemnextfamine shesnextlacustinfestation sthesnextspotatohlight..Agriculture;

. allowedsfaersstockpiling.efssurplussresourcessandsthus,sinevitably,.;thesunequalsstockpiling.efithem:==

. stratificationsefssociety.andsthe.inventionsefsclasses...khussitsallowed.fer.thesinvention.efspoverty.:d

. think.thatsthespunchslinesof:thesprimate-humansdifferencesissthatswzhenshumanssinventedspoverty,

. theyseameupswithsaswaysefssubjugatingthedew-rankingilikesnothingeversseensheforednsthesprimate;

w"NOrld PE-4407 560

normalization 2, sample-4

\parindent = Opt
\leftskip = 10pt
\rightskip = 30pt
\hangindent = 20pt
\hangafter = 3

L,,Mgmc,ult,ur,esemsy,amfmrlvsyne,c,e,ntmumammvent1Qn,@;azndﬂ1msp.manv,sgwa,v,ssgmywassyanemfmthemgreatsyslu,—m "

L,,Fﬁ@ldymoyesmﬂiéyaﬂmmemlﬂuntel:mgath,er,er,sma,v,espAtho,us,andssp&fspmldmsmurc,essaanﬂyf@,Q,dsemsyszubSJStwﬂnmm ,,,,,,,,,

g gricultureschangedsthat.all s;generating.anseverwhelmingseliancesonsasfew.dozendomesticatedssm

14,625

14,625

14,625

14,625

BS:4.6%5

. smfo0dss0UrCes,-makingsyousextremely.uulnerable:testhe.next-famine,the.next.lecust.infes-sum

. =mtation,sthesnextspotato:blight..Agriculturesallowed.fer:stockpiling.ef-suirplus.resources:an dsum

=mthus,dnevitablytheanequalsstockpilingsefthems==siratificationsefssociety.andstheinventionsus

sm0fsclasses.ssThussitsallowedsfer-thesinventionsof:poverty..:lsthinksthat«:thespunch.line-ofsthesus

smprimate-humansdifferencesissthatashenshumanssinventedspoverty,stheyseamespswith-aswaysam

Jsm0fssubjugatingsthedew-rankingilikesnothingseversseensheforednstheprimatesnorld e .

In these examples the indentation has been turned into a glue as well (actually it is more a kern but using

a glue makes more sense). The hanging indentation however is not seen here: it is not represented by
glue but instead sort of hidden in the width of the box and a shift of its content.

normalization 3, sample-1

\parindent = 20pt
\leftskip = 40pt
\rightskip = 50pt
\hangindent = Opt
\hangafter = 0
17 Normalization



,,,,,,,,,,,,, . Agriculturesissadairlyszecenthumansnvention,anddnsmanywaysdtswassoneofthesse
. greatsstupidsmovessofsallstime..Hunterngatherersshavesthousandssofswildssourcessofssm
. foodstessubsistson.sAgricultureschangedsthatsall sgeneratingsanseverwhelmingeliancessm
_onsasfew.dozen-domesticated-feods:sources,smaking.yousextremely-vailnerablestosthesom
,,,,,,,,,,,,,,,, next:famine,thesnextdacust.infestation,.the.next.potatosblight...Agriculture.allowedsss
o forsstockpiling.ofsstirplussresourcessand.thus,inevitablysthesunequalsstockpiling-ofssm
,,,,,,,,,,,,,,,, thems=stratificationsefssocietysandsthesinventionsef-classes...Lhus sitsallowedsforsthess
o inventionsefspoverty..dsthinksthat.the.punchsline.ofsthe.primate-humans.differencesigesss
. thatswhenshumanssinventedspoverty,stheyscamesupswith-aswaysefisubjugatingdthedow-ssm

... rankinglike:nothingeversseensbeforednsdtheprimatesworlduee ]

IR

normalization 3, sample-2

\parindent = Opt
\leftskip = O0pt
\rightskip = Opt
\hangindent =-20pt
\hangafter = -3

Agriculturedssadairlysecenthumandnvention andinsmanyawayssitswvassoneofthegreatsstupidimnoveSks
. ofsallstime.«.Hunter-gatherersshavesthousandssofswildssources«of:food«tessubsist-on.c.Agriculturesms
angedsthat.all sgenerating.ansoverwhelming.reliance.on.asfew-dozensdomesticated-feodssources s
makingsyousextremelysvallnerableste-the-next-famine sthesnextlecustinfestation sthesnextspotatosblight

:0.000

Agriculturesallowed:far:stockpiling.ef-surplusscesourcessandsthus,sinevitablysthesunequalsstockpiling:ofi

Lcamemupswith.aswayv.ofisubjugatingthedew-rankinglikesnothing.eversseen-heforedntheprimatesuor]d....

. themesstratificationsefssecietysandsthesinventionseficlasses.«Thus,sitsallowedferthedinventionefpoverty.k:
Lthinksthatdhespunchdinesofithesprimate-humansdifferencesissthatsshenshumans<dnventedspoverty,they,

BS:

.000

000

normalization 3, sample-3

\parindent = Opt
\leftskip = Opt
\rightskip = Opt
\hangindent = 20pt
\hangafter = 3

Agriculturesissasfairlys-recent-humansinvention sand.in:manys.wayssit=wassonesofithe.great.stupidsmoves:
.of-all:time.cHunter-gatherersshavesthousandssefswildssources:ef-food:te.subsistsan..Agriculturesechangeds«
thatall sgeneratingsaneverwhelmingselianceon.adew.dozendomesticatedsfeodsseurces,;makingyou.ex-

J\NOI‘ld PE-447 560

normalization 3, sample-4

\parindent = Opt
\leftskip 10pt

Normalization 18

s - tremelyamulnerabledaesthesnext.famine,shenextlocustinfestation,thesnextpotatohlight..Agriculturess
- +allowedsfer:stockpilingsefssurplussresources.andsthus,sinevitably,sthesunequalsstockpilingsefithemszmss
= stratificationsefsseciety.andsthe.invention.ef.elasses..Ehus,itsallowed.fer.thesinvention.ef:poverty.-dss

1
1

= thinksthatsthe.punchdlinesof:the.primatechumansdifference:is.that-whenhumanssinvented-poverty,sss
-  theyseameaupswith.asnvay.of:subjugating.thedew-rankingdike:snothing.eversseensbeforedntheprimates.



\rightskip = 30pt
\hangindent = 20pt
\hangafter = 3

L,MAgm,c,ulturesgmszaﬂfmrlygne,centsxhumansylmz,ent1Qn,sp<azndsxmsymany,sgwayssg11;ﬂwassyﬂxnes&ouﬂktheﬂgreatsysétu,—mm ,,,,,,,,,
L,J#g),ldsymoyessgoi;yaallﬂnme,m]@[unteltmgatherersmavespmo,us,andsﬂoﬂﬂpwuldy_sour,cessganfsymo,dsgmﬂmabsmtwunmm ,,,,,,,,,
LA griculture.changed:that.all,sgenerating.anoverwhelmingselianceonafew.dozen.domesticatedssm
= =wioodssources,makingsyou-extremely-uvuilnerablesto-the.next.famine,the:nextlocustinfes-ssm
= swiation,thesnextspotato:blight..Agriculture.allowed.for.stockpilingsefssurplussresourcessandsss
= mthusdnevitably,theanequalstockpilingsefithemenstratificationsefseciety.andsthednventionsss
= smisclasses..Thus,-it-allowed-fer-the-inventionsef-poverty..dsthink-that-the.punch.ine-ofsthesss
= smprimateshumansdifferencedssthatsmwhenhumansdnventedspoverty,they.camemp:with.aswayses
0fisubjugatingdhedowrrankingdikesnothing.eversseen:beforedndheprimatesnorld.sse v

In the previous examples the hanging indentation is turned into left and right hang skips. These cannot
be set at the TgX end, but are injected when we instruct the normalizer to do so.

normalization 4, sample-1

\parindent = 20pt
\leftskip = 40pt
\rightskip = 50pt
\hangindent = Opt
\hangafter = 0

}w ,,,,,,,,,,,,, P Agriculturedssasairlyzecentshumansdnvention anddnsmanyswaysdtwasoneofthess

inventionsefspoverty..dsthinksthat.the.punchsline.ofsthe.primate-humansdifferencesigesss
. thatswhenshumanssinventedspoverty,theyscamesupswith-aswaysefisubjugatingdthedow-sss
e rankinglikesnothingeversseenbeforedndheprimatesworlduee,w s ]

normalization 4, sample-2

\parindent = Opt
\leftskip = 0Opt
\rightskip = Opt
\hangindent =-20pt
\hangafter = -3

JAgriculturedssadairlysecenthumandnvention sandinsmanywayssitswassonesofthegreatsstupidanove ks
lofeallctime.«.Hunter-gatherers:have.thousands:-oef-wild.sources:of:food:to.s11bsist-0n «.Agriculturess
changedsthat.all -generating.ansoverwhelming:reliancesonsasfew-dozen-domesticated-feodssources ks
.making-yeu.extremelysvulnerable:te;the:next-famine,the-nextdacustinfestation,the-nextpotatosblight

000

thems=sstratificationsefsseciety-andsthednventionseficlasses.cEhus,sitsallowedfarsthednventionefpoverty.

JAgriculture.alloweddfar.stockpiling«ef.surplus.resources.and.thus,inevitably,thesunequal:stockpiling.ofi.

00

thinksthatthespunchdinesefthegprimate-human.differencedssthatawhenshumans<dinventedspoverty,they
Lcamesupswithsaswaysofssubjugatingsthedew-rankingdlikesnothing.eversseensheforedinthesprimatesmorld....

3

z

000
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normalization 4, sample-3

\parindent = Opt
\leftskip = Opt
\rightskip = 0pt
\hangindent = 20pt
\hangafter = 3

Agriculturesissasfairly.recent:huumansinventionsand-in:many-wayssit=was-onesof:the.great.stupid=move Sk
lofialltime.-Hunter-gatherersshavesthousandssefswild:sourcessofifeodsta.subsistson..Agriculturesehangedss
. that.all sgeneratinganoverwhelmingzelianceon.asfew.dozendomesticatedsfeod.seurces,;makingyou.ex-
.tremelysvulnerablesasthemnextfamine shesnextldacustinfestation sthesnextpotatoshlight..Agricultures
. allowedsfarsstockpilingsefssurplussresourcessandsthus,sinevitably,;thesunequalsstockpiling.efihemmmsm
. stratificationsefssocietysandsthesinventionsefsclasses...khus,itsallowed.fer;thesinventionsofpoverty..ds
. think.thatsthespunchslinesofsthesprimatechumansdifferencesis-thatswhenshumanssinventedspoverty, s
e . theyseamesapswilthsaswaysofssubjugatingsthedewr-rankingdikesnothingeversseenheforednstheprimatess

. world.suwwa mm

000

z

14,605

14,625

z

14,625

BS:4.625

normalization 4, sample-4

\parindent = O0pt
\leftskip = 10pt
\rightskip = 30pt
\hangindent = 20pt
\hangafter = 3

L,Mgmcult,ur,esemsy,a@fmrlvﬂmc,e,ntsghumanmmvent1Qn,sy,azndsgmspmanv,sgwa,vssgmywassy,ane&oufy_themgreatsyslu:wm "
L,,@@ldﬂmoyesmﬂ&allmmemlﬂunteizmgather,,er,sma,v,espmo,us,andsmfspwaldmsourc,essgauﬂyfm,Q,dsemmszubSJSt@.onmm ,,,,,,,,,
mmhgricultureschangedsthat.all ;generating.anseverwhelmingseliancesonsasfew.dozendomesticatedssm
= sufoodssources,.making.you.extremely.uailnerable.to.the.next.famine,.the.next.locustsinfes-wam
. =mtation,sthesnext:potatosblight..Agriculturesallowed:fersstockpiling:efsstirplus.:resourcessandssm
=mthus,dnevitablythesnequalsstockpilingefithem==stratificationsefiseciety.andsthedinventionsee
sm0fsclasses.ssThussitsallowedsfersthesinventionsofspoverty.«sthinksthatsthespunchsline-ofstheses
e - smbrimate-humansdifferencesssthatswhenshumansdnventedspoverty,they.cameapswith-aswayssm
| ussofssubjugatingsthedewrrankingdlikesnothingeverseensheforesdindhesprimatesworld.iss s

14,625

14,605

14,625

The previous examples differ from the previous set in that they push these hang related glue nodes before
the left and after the right skip. As I couldn’t make up my mind yet, I let LuaMetaTgX just provide both
variants.

The option to keep hang related information explicitly in the line has some consequences. First of all, we
now have glue and not some shift/width combination. Second, we have introduced an incompatibility: the
lines now always have the proper width. You might have noticed that but we can show it more explicitly.
We use two parameter sets

normalization 0, sample-5

\hangindent = 20pt
\hangafter 0]
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JAgriculturesis-asfairly:tecent-humansinvention sand-in.manyswayssitswassonesof:the.great.stupidis.s
= +movessof-all-time...Hunter-gatherers:have.thousands.of-wild.sources.of:fo0d-t0:511bSist-0ON .cs AGTri-jsom
= culture.changedsthat.all .generating.an.overwhelming.reliances-on-asfew.dozen.domesticated.feodkm
= . sources,.making.yousextremely.vailnerable.to.the.next.famine,the.nextlacust.infestation,.the.nextsu
- . potato:blight..Agriculture.allowedsfersstockpilingsef-surplus.resources.and.thus,-inevitably,:theun-mw
= . equalsstockpiling.efithems=sstratificationsefisociety.andsthedinventionsef.classes..Ehus,itallowed.farsm
. thesinventionsofspoverty..dsthinksthatsthespunch.linesefsthesprimate-human.differencesissthatswhenss
.humanssinventedspoverty,shey.camesupswith-aswaysefssubjugatingsthedewrrankingldikesnothing.evenss
. seensheforesinshesprimatesnorld.cuwsa %

14,625

BS:4.6%5

normalization 4, sample-5

\hangindent
\hangafter

20pt
0

JAgriculturesis-a=fairly:tecent-humansinvention sand-in.manyswayssitswassonesof:the.great.stupidis
= +movessof-all-time...Hunter-gatherers:have.thousands.of-wild.sources.of:fo0d-t0:511bSiste0N .es AGTri-jsom
= culture.changedsthat.all ,.generating.an.overwhelming.relianceson-asfew.dozen.domesticated-feodksm
= . sources,.making.yousextremely.vailnerable.to.the.next.famine,the.nextlacust.infestation,.the.nextsu
- . potatosblight..Agriculture.allowedsfersstockpilingsef-surplus.resources.andsthus,-inevitably,:theun-mw
= . equalsstockpiling.efithems=sstratificationsefisociety.-andsthedinventionsef.classes..Ehus,itallowed.farsm
. thesinventionsofspoverty..dsthinksthatsthespunch.linesefsthesprimate-human.differencesissthatswhenss
.humanssinventedspoverty,shey.camesupswith-aswaysefssubjugatingsthedewr-rankingldikesnothing.eve s

14,625

BS:4.6%

culture.changed.that.all,.generating.an.overwhelming.reliance.on-a.few.dozen.domesticated-feo
Isgurces,;makingsyousextremelysviilnerablestosthe-next.famine,the:next:lacust.infestation,.the.nex
potatoshlight..Agricultures.allowedsfersstockpiling.efssuirplus:resourcessandsthus,sinevitably,sthesun-

thesinventionsefipoverty..dsthinksthatthespunchsline.ofsthe-primate-human.differencesis-that-whe
humanssdnventedspoverty,sthey.camesupswith-aswaysefismbjugatingsthedew-rankingdikesnothing.ever

.seensheforesinshesprimatesnorld.suwa ey

normalization 0, sample-6

\hangindent =-20pt
\hangafter = 0

[Agriculturesissasfairly.zecent:human<invention,sand-in.many.wayssif-was-onesof-the.great.stupidsms

movessof:all:time...Hunter-gatherers:have:.thousandss.oefs:wild:sources:of-fo0d:te-s11bsist-0N .c: A GTi-kum

000

000

00

gqualsstockpilingefithems=siratificationsefiseciety.andsthesinventionseficlasses..Ehus,itallowed.fan

{hy' 3

00

00

00

seensheforesinsthesprimatesworld.suwa ey

normalization 4, sample-6

\hangindent =-20pt
\hangafter = 0
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sgurces,smaking.yousextremely.vtilnerablesto-the.next.famine,the:nextdacust.infestation,.the.nex
potatoshlight..Agricultures.allowedsfersstockpiling.efssuirplussresourcessandsthus,sinevitably,sthesun-

thesinventionsefipoverty..dsthink.that-the:punch.line.of:thesprimate-human.differencesissthat-whe
humanssdnventedspoverty,sthey.camesupswithsaswaysefismbjugatingsthedew-rankingdikesnothing.ever

Agriculturesissa=fairly.recent-humansinvention .and-in.many.ways-it-wassene-of.the.great.stupidim
movessof:all.time...Hunter-gatherers:have.thousandssoef-wild.sourcessof-food:te-subsist-0n ... Agri-
culture.changed.that.all,.generating.an.overwhelming.reliance.on-a.few.dozen.domesticated-feo

000

00

00

00

00

equalsstockpiling-efithems=stratificationsefsseciety.andstheinventionsefselasses..Ehus,sitsallowed far

00

00

seensheforesinsthesprimatesworld.suwa oy

A not yet mention part of the normalization is that, because they are no longer of relevance, the special
local par nodes have been removed. The one that starts a paragraph is turned into a normal directional
node if needed, so that we get properly balanced pairs of directional nodes. It must been said that the
code that does all this is a bit of a mess. We want to stay close to the original code, but we also need to deal
with all these extensions, like directions, protrusion, extra boxes, etc.

Not shown here is that there is a fifth mode of operation. When we enable that level an overfull box will
get a correction skip so that the right skip etc are properly aligned. How useful this is: we’ll see.

Now, when I decide to keep this feature, which can be set at the Lua end to do the previously mentioned
tasks, depending on a feature level ranging from zero to four, I also need to check the impact on existing
ConTgXt code, which (currently) is complicated by the fact that most is shared between MKIV and Imtx,
and only LuaMetaTgX has this normalization feature. Iwill probably enable it for a while locally in order to
seeifthere are side effects. Then, when the code base gets adapted, we have to assume that normalization
happens, so there is no way back.
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6 Expansion

Character expansion was introduced in pdfTgX a couple of decades ago. It is a mechanism that scales
glyphs horizontally in order to reduce excessive whitespace that is needed to properly justify a paragraph.
I must admit that I never use it myself but there are users who do. Although this mechanism evolved a
bit, and in LuaTgX is implemented a bit different, the basics remained the same. If you have no clue what
this is about, you can just quite reading here.

A font can be set up to expand characters by a certain amount: they can shrink or stretch. This is driven
by three parameters: step, stretch and shrink. The values are in thousands because TgX has no float
quantity. Originally these values were percentages of the width of a glyph, later they became related to
the em width but in LuaTgX we went back to the former definition.

In ConTgXt MKIV we have an interface that works as follows:

\startluacode
local classes = fonts.expansions.classes

classes.qualitya = §

vector = "default",
factor =1,
stretch = 4,
shrink = 2,
step = .5,

k

classes.qualityb = {
vector = "default",
factor =1,
stretch = 8,
shrink = 4,
step = .5,

%

\stopluacode

The default vector looks like this:

vectors['default'] = {
[0x0041] = 0.5, -- A
[Ox0042] = 0.7, -- B
-- and some more

%

The values that we pass to the engine are stretch 40, shrink 20, and step 5 for qualitya and stretch 80,
shrink 40, and step 5 for qualityb, so we multiply by 10. In the engine the step is limited to 100, the
stretch to 1000 and the shrink to 500. But these extremes produce quite bad results.

The expansion class is set with the expansion feature, as in:

\definefontfeature [basea] [default] [expansion=qualitya]
\definefontfeature [baseb] [default] [expansion=qualityb]

Expansion 24



\definefont [FontA] [Serifxbaseal]
\definefont [FontB] [Serifxbaseb]

In figure 6.1 we see this in action, using the following code:

\setupalign[verytolerant,stretch,hz] % hz triggers expansion
\dorecurse $30% %
$\FontB \darkred test me #1,} \FontA \dorecursesi#ltitest HFL, 1%

f\par

test me 1, test 1, test me 2, test 1, test 2, test me 3, test 1, test 2, test 3, test me 4, test 1, test 2, test 3, test 4,
test me 5, test 1, test 2, test 3, test 4, test 5, test me 6, test 1, test 2, test 3, test 4, test 5, test 6, test me 7, test
1, test 2, test 3, test 4, test 5, test 6, test 7, test me 8, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test §,
test me 9, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test me 10, test 1, test 2, test 3, test 4,
test 5, test 6, test 7, test 8, test 9, test 10, test me 11, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8,
test 9, test 10, test 11, test me 12, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11,
test 12, test me 13, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test §, test 9, test 10, test 11, test 12, test
13, test me 14, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13,
test 14, test me 15, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test
13, test 14, test 15, test me 16, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11,
test 12, test 13, test 14, test 15, test 16, test me 17, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test
9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test me 18, test 1, test 2, test 3, test 4, test
5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test me
19, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test
15, test 16, test 17, test 18, test 19, test me 20, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9,
test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test me 21, test 1, test
2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test
17, test 18, test 19, test 20, test 21, test me 22, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9,
test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test
me 23, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14,
test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test me 24, test 1, test 2, test 3, test 4,
test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test
19, test 20, test 21, test 22, test 23, test 24, test me 25, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test §,
test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22,
test 23, test 24, test 25, test me 26, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test
11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24,
test 25, test 26, test me 27, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test
12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25,
test 26, test 27, test me 28, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test
12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25,
test 26, test 27, test 28, test me 29, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test
11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24,
test 25, test 26, test 27, test 28, test 29, test me 30, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test
9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test
23, test 24, test 25, test 26, test 27, test 28, test 29, test 30,

Figure 6.1

There is one drawback with this method, although so far I never heard a user complain, which can be an
indication of how this mechanism is used: you cannot mix fonts with different step, stretch and/or shrink.
As we just did this in the example, this statement is not really true in LuaMetaTgX: there we only need to
keep the step the same. This is compatible in the sense that otherwise we would quit the run, so at least
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we carry on: the smallest stretch and shrink is taken. But, we do issue a warning (once) because there
can be side effects! This is not that pretty a solution anyway because it depends on what font is used first.

It is for this reason that we have another option: in ConTgXt Imtx you can define a specific expansion:

\defineexpansion
[myexpansion]
[step=1, % default
stretch=50,
shrink=20]

There is no need to have a different step than 1. In pdfTgX instances are created per step used, but in
LuaTgX this is more fluid. There is no gain in using different steps. We just keep it for compatibility
reasons. This specific expansion is enables with:

\setexpansion[myexpansion]

and the result is shown in figure 6.2. This time the set expansion wins over the one set in the font. All
fonts that have the expansion feature set are treated the same. By using this method you can locally have
different values.

Deep down we use some new primitives:

\adjustspacingstep
\adjustspacingstretch
\adjustspacingshrink

The step is limited to 100 (10%) and the stretch and shrink to 500 (50%) and the stretch to 1000 (100%)
but these extremes are only useful for examples.
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test me 1, test 1, test me 2, test 1, test 2, test me 3, test 1, test 2, test 3, test me 4, test 1, test 2, test 3, test 4,
test me 5, test 1, test 2, test 3, test 4, test 5, test me 6, test 1, test 2, test 3, test 4, test 5, test 6, test me 7, test
1, test 2, test 3, test 4, test 5, test 6, test 7, test me 8§, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test
8, test me 9, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test me 10, test 1, test 2, test 3, test
4, test 5, test 6, test 7, test 8, test 9, test 10, test me 11, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8,
test 9, test 10, test 11, test me 12, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11,
test 12, test me 13, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test
13, test me 14, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13,
test 14, test me 15, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test §, test 9, test 10, test 11, test 12,
test 13, test 14, test 15, test me 16, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10,
test 11, test 12, test 13, test 14, test 15, test 16, test me 17, test 1, test 2, test 3, test 4, test 5, test 6, test
7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test me 18, test 1, test 2, test
3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test
18, test me 19, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test
13, test 14, test 15, test 16, test 17, test 18, test 19, test me 20, test 1, test 2, test 3, test 4, test 5, test 6,
test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test
20, test me 21, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test
13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test me 22, test 1, test 2, test 3, test
4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test
18, test 19, test 20, test 21, test 22, test me 23, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9,
test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22,
test 23, test me 24, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test §, test 9, test 10, test 11, test 12,
test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test me
25, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14,
test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25, test me 26, test
1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15,
test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25, test 26, test me 27, test
1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14, test 15,
test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25, test 26, test 27, test me
28, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9, test 10, test 11, test 12, test 13, test 14,
test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25, test 26, test 27,
test 28, test me 29, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test §, test 9, test 10, test 11, test 12,
test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22, test 23, test 24, test 25,
test 26, test 27, test 28, test 29, test me 30, test 1, test 2, test 3, test 4, test 5, test 6, test 7, test 8, test 9,
test 10, test 11, test 12, test 13, test 14, test 15, test 16, test 17, test 18, test 19, test 20, test 21, test 22,
test 23, test 24, test 25, test 26, test 27, test 28, test 29, test 30,

Figure 6.2
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