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Abstract

IATEX's output routine is designed with ~xed layout anddlitydtionind. This is even true for
the current state of the new output routine work 8@ ttam. When typesetting things
like critical editions, one may have to cater for muléjgleofamarginal notes (like verse/line
numbers and additional cross references), multiptechle/elesof footnotes, footnotes also
carrying marginal notes, multicolumn material withréyedhrage breaks and so forth and so
on. Itis not feasible to anticipate every possibleopesf/grpesetting tasks in advance.

For this reason, _exible methods of allocating thepeai@ysesalties for communicat-
ing the relevant information for such material, andgeetintg, collecting and assembling the
relevant material within the context of the output rodtimingpage-like environments are re-
quired. The implementor of such contorted layouts simodd/éthe possibility to allocate the
required levels and layers of specialities and plugethenminiagpmparative ease.

A suitably generic core could be employed by vastlyediéHisammore diverse typesetting
tasks than just thEEX base classes. With suitable generality, it might everidasdoe to
root diterent systems with diterent user interface®(ilXtCon common core mechanisms,
making it easier to cross-port functionality over tresyatiems.

Résumé

La routine de sortie d€pX a été congue en vue d’'une utilisation avec des misegdes page e
fonctionnalités ~xes. Ceci s'applique aussi a liéatiactoevelle routine de sortie développée
par 'équip&TeX3. Quand on compose des documents tels que des &pliBsnscngcessite
parfois plusieurs niveaux de notes marginales, pleaieude motes de bas de page, des notes
de bas de page munies de notes marginales, du mulésglornagde page synchronisées,
etc. Il est impossible de prévoir toutes les perversgraphiques possibles et imaginables, a
avance.

Pour cette raison, on nécessite des méthodes _exdlleseptas pénalités spéciales, pour
communiquer l'informatamhhggour interpréter, collectionner et assembler le mhatériel
contexte de la routine de sortie et des environnemer{zade niiimplémentateur d’une telle
mise en page doit étre capable d’allouer les nivealeseequirkhécessaires et des les joindre
au logiciel relativement facilement.

Un noyau raisonnablement générique peut étre utilgg@apdmambre de taches de compo-
sition diverses et variées, bien au-dela degigidsiedisdse. En gardant un niveau de généralité
assez haut, on pourrait méme tenter d'utiliser dessmigémmtes (comme GtiYet ob-
tenir ainsi une compatibilité inter-systemes.

Introduction to output routines is typesetting pages of continuous text, it will gather ma-
eéi%! until it can ~nd a least-cost page break intended to
AKE the gathered material \piingegoal size. The
Epeéed material will then be placeax265 and
0 tput routine stored in the token regisiant
e processed in a group of its own. Usually it will
ge the gathered material in some way, add headers,
ootlines and page numbers, and ship the gathered re-
sults out in typeset form with\th@out command.
At the time of th&shipout command abbpen and
Basic operatiBo what is an output routine? Wién T\write  commands stored in the box shipped out are ex-

The output routine is one of the more mysterious pi
of TeX. The chapter of thgeXbook discussing outpu
routines claims that designing output routines mak
achieve the level of &0Grandmaster”. il

As is so often the case, mastery of the concept\é@r
output routine in plaiE will only barely prepare youg
for the complexities awaiting you figXls variant of
an output routine.
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panded and written out. This is what makes it possi-twice the vertical space from the galley, margin
ble to have page labels corresponding to the actual pagetes might take up no space at all, and so on.
numbers at the time of shipout: the correspondingArifimension register can be set to the maximum amount

is written to theaux “le at that time. of material that can be permitted from insertions of
The output routine may decide to place material that type on a single page.

back on the main vertical list instead of shipping it §4fere are also parameters recorded with every single in-

Marks One feature connected to the output routinééstion, like its _oating penalty (how bad is it if the in-
marks: marks can contain arbitrary tokens and are pkitied material does not at least start on the same page
in the vertical list witmark commands. The ~rst andwhere it is referenced).

last mark on any page can be accéigstethas and Insertions like footnotes may be split across pages,
\botmark , respectively, when the output routine g#tgvhich case the material before the split appears in the
called"-TEX provides for more than one mark at a tig@responding box register while the material following

if necessary. Marks can be used to gather infornthgosplit is placed into an insertion before the material

about what range of material has made it to the padfeat the output routine may recontribute to the main ver-

. . . . tical list.
Special penalties and ‘here Reriatses govern how in-

feasible to consider a page break. Negative penaltgdmples for output routine requirements
dicate good break points. Penalti@s@oand below Lo :
force an immediate page break. Those penalties do}Meogtart 0 with two rather innocuous extracts from a

cur naturally, so one can use various values for sigiligguage version of the lliad ("gure 1). Such two-
conditions to the output routine in so-called ‘here’ pdiguage versions of a text will usually be set in two sepa-
One possibility is to ugXEwvadjust command to rate passes where each pass concerns itself with typeset-
insert such a special penalty right after the currentlif0ne language and after completing both passes, the
The page will then be broken at that point and the ougRitS get joined into one common document by alter-
routine called. The output routine will then notice t@mg the produced pages. This particular variant looks
it was invoked by a special penalty and will cause %€dgne of the easiest ones: since we have an original text
responding special action, like placing a ~gure or n%@ﬁlzed by verse lines, and atranslatlt_)n organized sim-
note, or adjusting to a grid, or placing a line numbeflgi8y: Synchronization happens automatically.

that purpose, the normal interline penalty would be set t§\IMmost: what if we have overlong lines and need to
an appropriate special penalty) or a number of othe{5p8-them? There are two approaches: the "rst one is
sible actions. Typicaliyx255 will be just contributed 10 Just put the line end somewhere else, usually in the

back to the current vertical list in the output routine af Pelow. The version in “gure 1(a) has to use the line
the necessary special action has been called. above because of a verse number, so the placement also

depends on the contents of the following lines. How-
Insertion$eX has the concept of insertions that are usgst, it can also depend on the position of page breaks:
for _oating material and things like footnotes. An insgfe following line happens to be on the next page, we
tion is a mechanism by which material associated wigathfiore space for tacking on some line stubs and may
main vertical list, such as footnotes or _oating “guigs, n@ed to move stu? around too much. There are ad-
collected. vantages to trying to ~x stu! such things, as well as line
Insertions consist of the following items: numbers, within the scope of the output routine, but in
A box register is where the collected insertions agpéagase it would probably be overkill.
when the output routine is called. Insertions may The second approach is to synchronize the extraline
be split or _oat completely to the next page. In the@ded with the translation, as seen in “gure 1(b). Of
case the remaining material is not in the box butg@iirse, this synchronization needs to be established in a
be inserted for the main vertical listimmediatelymultipass scheme: the blank lines can only be inserted
foreany material contributed from the output roafter the other language has had its page set. It would
tine. actually be more convenient to have two copiés of T

A skip register specites how much vertical space GG in lockstep, each reading from its own input "le.
main page is consumed if at least one item from & We could save ourselves the trouble of a multipass

insertion appears. algorithm.

A count register is a scale factor tefifigaw much Unigue arrangements of standard dlameexs inter-
space in the main vertical list gets eaten up byestirng example is an excerpt (*gure 2) from James Joyce’s
terial in the insertion. For example, single ctiinnegans Wake”. We notice a few di2culties with re-
umn footnotes below double column text might tpdkel toATEX's usual operations: the footnote area has
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xelvog 8 o mepl wijpt y.ax'o';p:rwrog 55;3(ov v Aber keiner ermiBt die Wonne des seligen Jiinglings, [Hause!
6 xé &" &dvoror Poloug olxdvd’ dydynTat. Der dich gewinnt mit den reichsten Geschenken und fiihre dich nach
ob ydp e Totottov (Sov Bpotdy dplaipoiow, 160 Denn ich sah noch nie solch einen sterblichen Menschen, 160
o7’ &vdp’ olte yuvaina - oéPag W Exel eloopbuvra. Weder Mann noch Weib! Mit Staunen erfiillt mich der Anblick!

Arn —~ 1 et i

(a) Synchronicity by arrangement

ExBeol’, dAN £11 mob i EnéoceTan 85 xev Exyot Ganz verhaBit; cs bleibt ihm noch ciner, daB er beherrsche
Borparda 0’ Ofepepéa xal dmdmpob miovag dypode. « Dieses hohe Haus und die weiten gesegneten Felder.
&¢ pato, Tie 8 ebvnoe yoov, ayile § Eooe pboto. Also sprach sie und stillt’ jhr den Gram und hemmte die
Trinen.
7 & OBpmvapévn, wabupd ypol elpad’ £rolox, Und sic badete sich und legt’ cin reines Gewand an,
elg drmepd’ avéBatve obv dupurdhoiot yuvakiy, 760, Ging hinauf in den Séller, von ihren Migden begleitet, 760

(b) Synchronicity by spacing

Fig. 1: Two excerpts from the lliad

As we there are where are we are we there UNDEETUBL
from tomtittot to teetootomtotalitarian. Tea

tea too oo.
With bis broad Whom will comes over. Who to caps ever.  sic.
and hairy face,  And howelse do we hook our hike to find that
o Ireland a pint of porter place? Am shot, says the big-
disgrace. guard.1

Whence. Quick lunch by our left, wheel, 1MAGINABLE

Menly about to where. Long Livius Lane, mid Mezzofanti ITINERARY
peebles. Mall, diagonising Lavatery Square, up Tycho THROUGH

Brache Crescent,? shouldering Berkeley Alley, :f:TICULAR
Dont retch meat  querfixing Gainsborough Carfax, under Guido UNIVERSAL.

Jat salt lard d’Arezzo’s Gadeway, by New Livius Lane till
sinks down (and  where we whiled while we whithered. Old
out). Vico Roundpoint. But fahr, be fear! And
natural, simple, slavish, filial. The marriage of
Montan wetting his moll we know, like any
enthewsyass cuckling a hoyden® in her rougey

1 Rawmeash, quoshe with her girlic teangue. If old Herod with the Corm-
well’s eczema was to go for me like he does Snuffler whatever about his blue
canaries I'd do nine months for his beaver beard.

* Mater Mary Mercerycordial of the Dripping Nipples, milk’s a queer
arrangement.

3 Real life behind the floodlights as shown by the best exponents of a royal
divorce.

260

Fig. 2: An excerpt from “Finnegans Wake”

a diterent text width from the main text, and we hawe middle of a document.

margin notes on both borders of the A&gK'd mar- . L :
gin notes are a pain to switch between the margins &/&ifg! editiofn “gure 3, we have an example for a crit-

\reversemarginpar ), and it happens that we only hail edition. We happen to have three footnote appara-
the possibility to specify outer and inner margin ndigdjere. The “rst one is from the original commenta-
whereas this chapter of “Finnegans Wake” would ri@her'ne second one gives text variants of the original
require left and right notes since the notes do not si@gKNentary. The third apparatus gives comments of the
sides on opposing pages. This kind of layout shoGfsat editor. The interesting thing is that footnote an-
easier to achieve than it is currentlyATgK 2:. In phors ofthe I_owerfootnote apparatus can occur anywhere
addition, we ~nd that in “Finnegans Wake” several dRgii¢ material on the page before. Note that the or-
ters have separate layouts, so it would be desirablélg) gfootnote numbers depends on the page breaks: if a
able to switch between layouts from chapter to chapf$Rote is continued to the next page, and a lower level

page, the number and position of the lower level footnote
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und miissen sie einerseits gegen die Kultutkrankheiten der Skepsis und der
Anarchie sowie des naturalistischen Atheismus verteidigen, andererseits sie

in die neuen intellektuellen Hortizonte cinstellen, den jeweils neuen ethisch-
sozialen Aufgaben anpassen®?. |

 Zu solchen Betrachtungen leitet uns der Befund der Historie. Sie sind 878
freilich Geschichtsphilosophie und insofern keine strenge Wissenschaft.

Aber die Wissenschaft ist nicht blof exakte Wissenschaft, sonst miifite sie

auf Mathematik und Naturwissenschaft®<, erwa auch eine streng motiva-

1) Hiermit sind nur meine fritheren Ausfihruagen dber ,Dic Selbstindigheit der Reli- A 70, B 77
gion®* und ,,Metaphysik u. Geschichte® (Z. £. Th. u. K. VI1l 1897) forrgetithrt und teil-
weise genauer bestimme, insofera mit dem ldeal eines Begriffes der Religion noch seirker
gebrochen ist, als es dort bereits der Fall war. Im fibrigen darf ich auf das neue Buch
Euckens verweisen ,,Der Wahrheitsgehalt der Religion™ Leipzig 1901, das meinen An-
schauungen iiberaus nahe steht. Nur® erledigt auch Eucken “m. E. zu° rasch das Absolut-

a In A, folgts auf Anthropologie u Psychologie

b - Nur iiber die Begriffe der ,,universalen™ und der ,charakteristischen Religion®,
namentlich iiber das Verhiltnis beider wiirde ich cine erwas andere Darstellung
wiinschen. Dic ,universale® Religion dhnelt zu stark dem alten Wesen und Begriff
der Religion und dic ,.charakteristische™ zu stark der Realisation des Begriffes der
Religion.® Eben damit

c—c¢ A ziemlich

148 Religion muBl nach Fucken cinen ,,univcrsa]én Charakter tragen. Rudolf Eucken:
Der Wahrhcitsgchalt der Ré]igi(m (1901), 8. 209: Sic sci Laus dem Ganzen des -
bens* erwachsen, ,.es handelt sich bei ihr um den Gewinn ciner neuen Welr, der
Welt selbstindigen, sowohl der Natur als dem menschlichen Getriche {iberlegenenen
Geisteslebens™ (8. 209). Religion sei damit ,.der Hohepunkt, an dem sich ¢ine Um-
wandiung des ganzen Lebens vollzieht; sie sei die ,Konzentration des Ganzen®
{S. 210). Innerhalb der universalen Religion habe sich zwar cine ,weltlibetlegene
Innerlichkeit® (& 331) angekiindigt, da aber das ,,Gottliche™ sich | einstweilen nur

ale £wa . P PR 2N PP
als Gesetz und Gericht® J\S. 303) erschlossen habe, sei g'.cmhzemg i e:gﬂ: Erha-

benheit und unsere Nlclmgke:r zu stitkster Empfindung” (5. 303) gekommen: ,,So
droht die ganze uncrmefliche Lebensflut ins Leere zu verrinnen™ (5. 303). Eine
Rettung komme aus der ,Kraft gottlichen Lebens®, aus einer ,,weitere[n] Erschlie-

- Bung weltiiberlegener Vernunft®, wie diese ,,Wendung" in den ,sog historischen
oder positiven Religionen™ uns entgegengetreten sei (8. 303). Die universale Religion
entwickelt sich zur charakteristischen. Eucken setzt hei dieser eine »Thathandlung
der Gottheit selbst™ an, ,in der [...] eine neue Art der Gemeinschaft, ein neuer
chcnskms, cine neue Wirklichkeit gebildet wird™ (5. 332). ,,Dafi cine solche nieue
Welt in unser, Dasein hincinwirkt, daB ihm cin iiberweltliches Leben gegenwirtig -
ist, das bildet die Votausserzung einer neuen Gestalt der Religion, die uns die

Fig. 3: Critical Edition with multiple footnotes

will beaftera same level footnote anchored into the nmaites that are used for indicating the original pagination.

text. Margin notes like that can occur in the main text, but
The footnote number reordering can be solvedhey can also occur in the footnotes. Here the standard

using "dabel -like mechanism that will get the numbargechanisms 8FgX break down: as insertigiigXL

rightin a multiple pass method, so we won't delve deegss margin notes only in the main text. So what do we

here. . _ have to do in order to get the same treatment in the foot-
Whatis more interesting here is that we have margies also?
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There are several possibilities. One is to useThe details are pretty messy. Let it su2ce to say
\vsplit  in order to achieve similar functionality to thigat we have a complicated mess of decisions to make.
output routine, in “guring out ‘here’ points placed ibtorns out that we can do this reasonably only with a
the footnote. So it is apparent that we would really wauitipass approach again where footnotes get shortened
to have the sort of ‘here’ point processing from the osysiématically until the material ~ts the page.
routine available also as a separate operation. It becomes apparent that we want a mechanism with

Another possibility would be to place insertion mhich we can easily specify that we want a particular box
terial into the footnote boxes, then rerun the outipeated for ‘here’ points both for subordinate footnotes as
routine with the material that has been inserted freell as margin notes, while we would not want to have to
within the footnotes. This could make for some piadse things like attachment of margin notes more than
lems in a case where we have to deal with multipleoock.
umns, though: if footnotes are to be attached to eac - . . .
umn, the amount of material for a column might ch éher critical editibigure 4, we have a typical pas-

; . ; . . from a biblical critical edition. We see footnotes
m 1
\évrrézrll(;nsertlons igrate out, leading to di*erent col un-in paragraph form, we have verse numbers (one

f margin notes), we fznathelevel of margin
So no generally useful strategy appears to sug %on the outside for cross references, we have mar-

2
Ezlgsn;ﬁekemgs't ?)ts)\élig?es tghs;[]gggepﬁ‘;tg:x:]ag:grerpg; ts; “Fb tes for indexing purposes on the inner side. All in
P Cthree levels of margin notes, and we have diterent

deal with that problem. . :
: . nguages on opposite pages that have synchronized page
Of course, this does not address the main pro ‘rfléﬁ Now the synchronization of page breaks is not

\;vr?dhfgri ;}iecraGt esde\r/ﬁlﬁl, I;‘gg{]‘:f j?stF\?v%ir?rseoanfleqaigg o &gie to achieve sensibly apart from typesetting even

: dd pages separately and writing information into ex-
be carried over or placed on the next page. There are ", A

. les for synchronizatigX does not o'er a way
some easily understandable rules: a footnote musiﬁ ﬁi . .
. . rchanging between alternating document sources.

on the same page as its reference point, all footnotez ing) |1 pgss?bly try to make the t%xt of one language
block must be numbered consecutively in order of Y%

%’ééions in a main text created by the other language,

D o g1 v b prty awkward and o cerany
9 g ; y e that the texts get interspersed. Since the texts
|

one footnote block may be broken over to the next Gisually be prepared by people pro“cient in diterent

If a footnote is broken over to the next page, the o

. , éuages, this would be distinctly impractical.
carried over must constitute the top part of the footno “Synchronization, however, could be left to a sepa-

E!s(t)r(i:lk O?at;he%nbee)}f_—,?: %e(’si\éin;; f]%%ttr:]%t;ss |fr: oarrﬁ\ﬁel 0 r%" ackage. It is easy enough to achieve with inser-
y P . synchronization points could be implemented sim-

text) appear in the same block. ly by creating an insertion with a “xed height. The out-

acroléswa? haaV: ;;%Oﬁgc;ge toaar‘tfr%%tgtoéirma;tgtit: Frl%utine can then measure the height of the respective
page, PP I %rtlon box, corresponding to the number of synchro-

of its footnote block, whereas its bottom part must
tinue on the top of the footnote block of the next p g
This means that subordinate footnotes must be

tion points, and write it out to an external *le. The
ber of synchronization points on a page can be strictly
limited by setting thdimen register of the appropriate

kept in separate insertions from other footnotéggertion to a maximum height value.

the block - . . .

. . . A magazind-igure 5 provides us with a view to more
keptin separate insertions even from other footegi@plicated ~gure placements. Placement requirements
of the same level, since their reference might fajil@nthis are commonplace. Let us su2ce here by say-
a dierent page, making other footnotes from, gythat current experimental output routine work from
the main matter intercede. IATEX3 can accommodate most of the di2culties of plac-

Why do we need insertions at all, rather than handiggnaterial like that, but the work is not yet complete,
this just with a queue of boxes AlliX’s usual _oats and several restrictions exist that make working with this
do? Because th&igK will not attempt to 3p|it_foot- cumbersome, and the interfaces are still in a state of _ux.

notes...
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Fig. 4. John 1
Conclusions
It is immediately apparent from a cursory scan of a typ- o

ical bookcase that a variety of requirements for the ar-
rangement of graphical elements on a page exist that a
not catered for b¥TEX's standard classes and type-
setting mechanisms. Separate tasks provide for separ.
challenges, and rather than trying to cater for all of them ===
with an overly generic format, it will be necessarytopro- ...
vide convenient access to standard graphical and algorit ==
mic elements, by the use of templates and generic de” -
nitions.
Currently, document design necessitates output rou- =
tine programming and a vast amount of wizardry. But s
most tasks could be accomplished by rather working fror
standard building blocks like insertion lists, here points
default mechanisms for margin notes and so on. Thit
would facilitate a considerably larger variety of serious
document design tasks with tolerable etort and could
help to spread the use@X h publishing houses.

Jetzt wird gebrannt

| oo ST

Fig. 5: A magazine
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