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Abstract

This paper presents methods and tools for typesseting Greek books developed jointly by
the Kcole Nationale Supérieure des Télécommunications de Bretagne and Atelier Flu-
xus Virus. In particular, the «digital monotype» method aims to emulate—and hence,
revive—hot lead typography on Monotype machines, by the use of the latest electronic
document technologies (such as XML and Omega) and a careful study of the charac-
teristics of Monotype typeset material and Greek typographical conventions.

1 Introduction

In the past few centuries, Greek typographers have produced works of art and
won many prizes at international book exhibitions. But, due to various economic
and social factors, the Greek printing industry has evolved in a slightly different
way than in other Kuropean countries. The most important difference was the
fact that in Greece the three main printing methods of the twentieth century—hot
lead typography, phototypesetting, computer typesetting—still co-exist, while in
other countries hot lead typography has completely vanished ( except for some rare
bibliophile collector’s items) and phototypesetting is underway to be completely
replaced by the computer.

Unfortunately, although the co-existence of the three methods—often in the
same company—would be the ideal condition for preserving tradition, this doesn’t
seem to be the case. The majority of computer typeset books—and here we are
refering only to books in reqular Greek'—are clearly typographically inferior than

1. Throughout this paper we call regular Greek the Greek language written with accents and breathings,
which is the natural way of writing it. We do not call it «polytonic»»—as is done in standards like
Unicode—because consider this name redundant, just as it would be redundant to a Frenchman to call
his language «accented French», since accents are an integral part of French language. Needless to say
that the author considers the «monotonic» spelling reform as a crime against Greek language, a crime
commited by populistic politicians and negationist pseudo-linguists.



those produced by traditional methods (see Fig. 1 to 2 for some examples, taken
from books by notorious publishers, printed in the last decade).

The reasons for this loss of quality are manifold. First of all, purely technical
ones: the «monotonic» spelling reform of 1982, besides all other evil consequen-
ces, has also obstructed the development of computer tools for processing regular
Greek. The situation is a bit better nowadays, since more and more people are
returning to the real way of writing the language, but at the early days of compu-
ter typesetting in Greece it was quite hard to find decent resources for typesetting
regular Greek. Creating or modifying existing software to adapt them to regular
Greek had never been an easy task, and demands specific skills in computing.

Also there seems to have been a resistance to the use of the computer for regular
Greek, since in the seventies and eighties hot lead printers (and phototypesetters)
were still keeping the monopoly of regular Greek books. When hot lead printing
started to diminuish, because of the usury of equipment and the fact of craftsmen
growing older and being retired, it was often too late to transfer their knowledge
and experience to the generation of computer users.

Thirdly, and this is a general problem not confined to Greece only, computer
operating systems and commercial DTP programs never offered a decent operating
model of the book. Software products like Quark XPress or PageMaker, which
are considered to be—or to have been—the best DTP systems, have not been desi-
gned to handle books, but rather magazines and newspapers. They suffer both on
the micro-typographical level, since they are not sufficiently precise or customiza-
ble, and on the macro-typographical level, since they do not offer an automatic
treatment of the most basic visual constructions of a book, like footnotes, headers,
ete.

2  Digital monotype

It is generally admitted that the typographically finest Greek books have been
typeset on Monotype machines; furthermore there are still monotypists in Greece
perpetuating that tradition2. This is the reason why, to keep high quality Greek
typography alive, the author has started a research and development project cal-
led «degital monotype» (in Greek: meproxy, povoturio). In this context, the word
«monotype» is lowercased, since we are refering to the technique of using Mo-
notype machines, rather than on the machines themselves; in French, the author
translates this term «monotypie numérique ».

Digital monotype is the method of computer emulation of the printed output of
Monotype machines?® (see Fig. 3 and 4 to compare an original hot lead typeset page

2. Like Christos Manousaridis (Manoutios) and Christos Darras (Ideogramma).
3. Often the question is asked weither emulation alone is sufficient, or weither one must seek im-
provement of the technique that is emulated. The answer is not clear, since it involves evaluation and
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Gennadios Scholarios gegeiiber dem Islam», atév cuAAoywxd Tépo Philoxe-
nia (Minster 1980), 66. 159-172.

62. A. BaxaAémoudov, ‘Toropia Toi Néou ‘EAApviouod, t. 1, Ocooa-
hovixn (1974%), 6. 197.

63. Aobxa, Bulavrivy) ‘Iotopia, éxd. Béwrg, 6. 145.

64. S. Vryonis, The decline of Medieval Hellenism in Asia Minor and
the Process of islamization from the eleventh through the fifteenth century,
Berkeley-Los Angeles-Londres 1971.

Athens 1994. Both Latin and Greek: artificially slan-
ted instead of italic; lines 1, 3 and 6: breathings too
far from capital letters; line 3: footnote number too
small; lines 4-5: umlaut on u not centered; line -
3: S. too far from V; lines 4 and -1: spelling er-
rors (gegeiiber instead of gegeniiber, Londres instead
of London).

A. Towv &, Eeve, 1) mdbev;

. Doinié, aumelovyé, T mepl Ziddva xai Togov.
70 08 Twvixoy Tijc aTolijc émiydgiov 10 xal Yjuiv Tois &x
Dowixng.

Athens 1995. Lines 1-3: breathings too close to capital
letters, lines 2-3: circumflex on letter ¢ too wide (same
size as circumflex on omega); lines 1-2: no alignment
of letters A and @, no alignment of words "Iwv and
Dotvi (in both cases, diacritics should be hanging).

Proseedings of the Glagow Oriental Society 14 (1950-2), co. 1-
10.

E. R. Dodds, Pagan and Christian in an Age of Anxiety,
Cambridge, 1968.

S. Eitrem, «Philostratos Heroikos», Symbolae Osloenses 8
(1929), 66. 1-56.

K. Friedrichs, Die Philostratischen Bildern. Ein Beitrag zur
Charakteristik der alten Kunst, Erlangen, 1860.

Athens 1995 (same book as previously). Roman Latin
font: badly kerned, lowercase letters too small; Italic
Latin font: letters typeset too tightly, touching each
other; line 1: spelling error (Proseedings instead of
Proceedings).

Figure 1: Some examples of low quality computer typesetting.




‘O J. Hassoun Bupiler®® tov atiyo amo tov Paovot Tob Thaite
7oL &yamouge vo mapaféter 6 Freud: « “Oca xAnpovounses amo
TOUC TIATEQES TOU, XATAXTNTE Ta Y& va Ta XaTexel ». 1o ido
Mve M Bibhog xal 7 Bpaixn YAwooa Exoviag U0 Eviehi
Subopetineg éxdpdoeis Y THY «xAnpovowa »: morasha xai
yerusha. ‘H &modoyy évog xhnpodotnuatog To0 Sev amautel Xoyra
npoo-m'a@aa 7\éye'rou yerusha Avtifeta, 7 x)\npovow&-morasha
ATOUTEL TNV EVEPYNTIXT), xaworopo Snp.wupynm cup.pueﬂroxn Y2
Tov év Suvaper xhnpovopo. TV adto xad ¥ morasha m¢ xAnpovopa

Athens 1999. Latin and Greek fonts badly calibrated:
Latin capital letters smaller than Greek ones; non-
optimal choice of Latin and Greek font combination:
Latin font is Times and Greek is close to plain (amAd);
line 1: footnote number too thin; lines 2-3: Greek font
slanted instead of italic; lines 5 and 7: word morasha
seems wider on line 7 than on line 5; lines 4, 5 and 7:
too loose, probably because of uncapacity to hyphena-
te word morusha.

Térapty Exdoon 16 1546, c¢ b0 tépouc, o€ Bo.

[Téumty Exdoon oé @i T6 1546, éravexdoan T6
1555 xai 1557.

‘H BiAoc otd yadAucd:

[T\prc #xdoo, o€ @iha, Thg Bihou (petappaay
&mé Tév Olivetan!, ol v énelepydotnne 6 KahBi-
vog), émavéxdoon 16 1557.

‘H BiBAog ord éfpaixd:

"Ex30cm 100 1539 oé téooepic tépoug, o€ 4o

"Enavéxdoon 16 1544 oé dxtd tépovs, of 160

Yorupot, Maporpion, ’ Exodnoraotic xal ” Aoy Tédv
*Acpdrwy 16 1528, 6é 4o

Athens 1995. No grave accents; no alignment of ca-
pital letters with and without diacritics (in such a ca-
se, diacritics should be hanging); lines 4 and 8: slan-
ted instead of italic font; lines 4, 6, 8: initial 8 in the
middle of the word; lines -1 and -2: breathing too far
away from A (on line -2, the breathing is exactly in
the middle between words xat and Acpa).

Figure 2: Some more examples of low quality computer typesetting.




with a digitally monotyped one). To achieve this goal, the latest technologies in
electronic document engineering are used. In fact, the process of production of
a digitally monotyped book is completely different than the one involving DTP
software like Quark XPress or PageMaker.

Instead, we are processing data in a multi-step process with feedback:

1. the original data—textual contents and structural mark up—are stored in
XML, encoded in Unicode

2. using stylesheets describing specific configurations (according to the publi-
shers preferences and conventions), the XML data are typeset and produce
a static binary file (in a device-independent file format called DVI) contai-
ning an extremely precise description of printed page plus additional textual
information ;

3. this DVI file is parsed to extract textual information (which is now linked to
the geography of the page) and to gauge the printed result; the results of
this parsing process are stored into auxiliary files;

4. using information stored in these auxiliary files, step 2 is repeated, to produce
a slightly different—and, in principle, better—printed result ;

5. once again the typeset pages are parsed and the results are stored in auxiliary
files;

6. steps 4 and 5 are repeated until either the result meets qualitative criteria
(which means that modified versions have converged to an «ideal» version),
or we enter into a vicious circle and the same versions re-occur periodically
(which means that there has been no convergence ). In the latter case, manual
intervention is necessary ;

7. once the «ideal» result has been achieved, it is stored in a commonly used
rigid presentation file format; nowadays the best such format is PDF, since
it is sufficiently device-independent and autonomous to produce good results
on a variety of output devices, and at the same time can be used for online
use of documents.

Clearly, the feedback used in this iterative process to enhance the subsequent
versions of typeset material is contradicting the WYSIWYG ( «what you see is what

classification of properties of the emulated technique into positive ones and negative ones—«bugs» and
«features» are the terms commonly used in the computing world. For example, we will see later on in
this paper that Greek Monotype typeset books use a fixed grid of lines on the page. Is this due to a
conscious creative choice, or to material incapacity to do otherwise ? And even if the latter is the case,
has it become integral part of that tradition, or is it still just a technical constraint which one would be
please to abandon whenever possible ? We have only very rarely «improved» our digital monotype output,
in comparison with the original Monotype output, and this only in cases where this has been asked by
people knowledgeable of the original techniques and their limitations.
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Figure 3: A page from Anpntene Xatlic, Zmovdés, To Podoxd, Athens 2000, typeset on Monotype
machines by Palivogiannis Broths.
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Figure 4: A page from Bayyéing Xotlnyrawidne, Oi Téooepic Tolyor, Té Poduxntd, Athens 2000, typeset
by Atelier Fluxus Virus, using digital monotype method.



you get» ) principle of DTP software. Also the precision obtained by digital mono-
type is far beyond the precision obtained by even the best computer operator when
moving text blocks around with a mouse. In fact, in digital monotype every step
is a part of data processing, accomplished by various software modules.

As this paper is intended for a Typography Conference, we will omit the tech-
nical computer engineering details and present the methods from a typographical
point of view. In fact, we will cover the most important problems we encountered,
going from local to global level. Some of the methods presented here are not new:
for example, the TEX typesetting system has been developed in the seventies, and
the Omega system has started in the early nineties—and a big part of our model is
based on the latter. Nevertheless we will present them for the sake of completeness
and to give the reader a global view of digital monotype methods.

3 Bwilding paragraphs

Theoretically speaking, a paragraph is a structural unit of text, and this has no
relation whatsoever with presentation. Our first visual approach to the concept
of paragraph is a long line containing all words, separated by equal blank spaces.
To fit this into our page, we have to break this line several times, either between
words or inside them. To obtain justification on both sides, one must choose the
best breakpoints and slightly modify the widths of blank spaces.

How do we calculate the optimal breakpoints ? There is a standard value for
the blank space, it is the blank space we would have if there were no justification
constraints. This standard blank space depends on the font used, and should be
a decision of the font designer and of the book designer. Let us call the standard
blank space w. Suppose now that we break a paragraph into lines, so that the
following conditions are satisfied: (a) on a given line all blank spaces are equal
(with some exceptions which we will consider later on), (b) lines are justified, (c)
all blank spaces have values between a given minimum and a given maximum.
For that given paragraph presentation, which we call P, let w;, 1 < i < N
be the widths of blank spaces. Then, following Don Knuth’s paradigm, we call
«badness» of the paragraph the sum

al 2
bp = > |w; —wl”.
i=1

Suppose now that, as an optimal paragraph presentation Popt we take the one



which is the «least bad%»:
bp,,, = min bp

and, of course, this means that one has to make a big number of calculations, in or-
der to compare the different combinations of breakpoints. The bigger a paragraph
is, the more potential breakpoints it contains.

This is a mathematical model of an optimal paragraph presentation introduced
by Knuth ([1], [2]) in the seventies. It has been extensively used in the last
decades and has shown both its efficience and its limits. It has the advantage
that all lines of the paragraph participate in the regulation of blank spaces, so
that the result is rather homogeneous, and also that—thanks to the quadratic fac-
tor—deviations from the standard blank space very quickly increase badness and
hence reduce the chances of a given paragraph presentation fo being the optimal
one’.

The situation we just described is rather abstract and simplified; a real-life
situation, and especially if we are typesetting Greek text, is even more complex,
since additional constraints are applied. Here are some of them:

3.1 Unequal interword spaces

It is common Anglosaxon tradition to leave more blank space after a full point,
or after double punctuation. Blank spaces following abreviation points have the
same width as ordinary blank spaces, except of course if, at the same time, they
are also full points: by this technique, the eye detects more easily the beginning
of a sentence. This convention has also been applied in Greek typography, at least
whenever typesetters followed Anglosaxon conventions—and not at all when they
followed French ones. In our model, if w;,...,w; ; are the blank spaces of a
given line, this means that instead of having w; = --- = w; 4, some of the
blank spaces (for example, those following full points) will be different, but still
equal to each other, if there are more than one of them on the same line. But how
do we calculate the width of these «extended» spaces ? This width has to depend
on the tightness or looseness of each line, but it still has to be unique on a given
line. This means that if w'L is the width of an extended blank space on line L,

4. In fact, this is a simplified version of Knuth’s method implemented in TEX, since Knuth also intro-
duces «hyphenation penalties» and «line penalties», and goes one step further, in calculating « demerits»
out of these two quantities and badness. The paragraph chosen is the one with the least demerits. See
[2, p. 98] for more details.

5. On the other hand, this model may become inefficient in some rare cases where a single line may be
«sacrified» to save the paragraph; also it has the disadvantage of treating spaces wider than standard,
and spaces narrower than standard, the same way: this means that the difference between the narrowest
and the widest space can be quite big, even for the optimal solution, since it will be twice the difference
between one of those two and the standard space. This may result into a mixture of lines which are
tighter and others which are looser than normal. In our experimental platform (which is part of the
Omega project) we are testing other models of optimal paragraph presentation, which may lead to a new
generic algorithm of line breaking.
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Figure 5: The width of expanded/double punctuation spaces and standard blank spaces, for a given
line

then it is a function
wy, = f(wr)

of the width of the standard blank space of that line w;. Knuth has chosen this
function to be simply a multiplication by a fixed factor (for example, if we chose
1.3 as factor, then all spaces after full points will be 30% wider than standard
blank spaces on the same line). This factor being the same for all lines, it is usually
chosen so that it gives good results for optimal lines. But what happens for less
optimal lines ? For tight lines, the fixed factor is still the only natural solution:
after all, if standard spaces become smaller and smaller, there is no reason why
extended spaces should behave differently. On the other hand, the fixed factor
function is not well suited for loosely spaced lines: if standard blank spaces have
a tendency of becoming too big, then multiplying them by a fixed factor only
makes things even worse. This is why we rather use a function f, as represented
on diagram 5 (a). By this function, extended spaces get more and more closer
to standard spaces when these are becoming wide, but behave more-or-less like in
Knuth’s paradigm when in optimal or tight lines.

3.2 Double punctuation and spacing

As in French, Greek punctuation needs spacing. But the rules are slightly dif-
ferent: while in French there is the notion of espace fine (French thin space), a

10



standard width used for all double punctuation except the colon, in Greek, thin
spaces are different for each double punctuation mark. We have estimated that
the space before an exclamation mark is bigger than the space before a semicolon
(Greek question mark) which is bigger than the space before a colon. Contrarily
to French, Greek guillemets are not spaced®. In most current typesetting software,
thin spaces, weither for French or for Greek, are of fixed width. This looks nice
when standard spaces are of natural width or tend to become wide, but causes a
serious problem when standard spaces become narrow: in fact, it may happen that
a regular space becomes narrower than the thin space of double punctuation. This
is an absurd situation and we resolve it once again in our model by defining these
spaces as a function [ of regular spaces, represented on diagram 5 (b).

3.3 Letterspacing

A similar micro-typographical problem is the one of letterspacing. Using letter-
spacing in Greek typography—as in German and in Russian—is integral part of
tradition and has no relation whatsoever with the typesetter’s potential tendency
of steeling sheep. Letterspacing in a method for emphasizing, like using italics.
In Greek tradition, italics are rather used for quoted titles, guillemets are used for
words or sentences spoken or narrated and letterspacing is used for emphasizing.
Here is an example: ‘O I'idwne elne: «% KalaumAddvra elvar @ oGep Towvior»
[ John said: «Casablanca is a fabulous movie»].

Using letterspacing to improve line justification is certainly as bad as steeling
sheep, and this is the case also in Greek typography. But, on the other hand, spa-
ces used between letters can not be completely indifferent to what happens between
words. In the contrary, if interword spaces become too narrow, then interletter
spaces can hardly be distinguished from them and the individual letters look like
words. On the other hand, contrarily to «extended spaces» after full points, and
to double punctuation spaces, one wouldn’t like a letterspaced word to look diffe-
rent on two different lines of the same text”’. This means that we don’t have the
possibility of defining letterspacing as a function of standard interword spaces on
the same line. The only solution is to change the line breaking algorithm so that
it chooses a different set of breakpoints whenever a line containing a letterspaced
word is getting too tight?.

Finally, an issue that has to be taken into consideration is the one of blank
spaces between letterspaced words and at the boundary between letterspaced and
non-letterspaced ones. It is clear that these blank spaces should be wider than the

6. With a single exception: books published by Agra indeed space guillemets, but also all other deli-
miters: parentheses, brackets, braces, etc.

7. In fact, if this would happen, that is if one could have to copies of the same word, with one of
them more letterspaced than the other, one would—conciously or unconciously—imagine that the former
carries more emphasis than the latter. ..

8. This means, increasing significantly the badness of tight lines containing letterspaced material.

11



standard blank spaces on the line, since otherwise the distinction between them
and spaces between letters would be more difficult.

3.4  Optical kerning

In current mathematical models of typesetting, kerning is a technique that is ap-
plied inside words. But in some cases, kerning is needed even between words: this
depends both on the shapes of the (visually) last letter of the first word and the
(visually) first letter of the second one, and on the width of regular blank space of
that line. If the line is very loosely spaced, then the shapes of these letters are less
influential than when the line is tightly spaced. Technically it is impossible to pre-
dict all possible combinations of letters and blank space inbetween, especially since
these letters can be in different fonts or in different sizes. Imagine, for example,
in the Latin alphabet, a Roman capital A followed by a blank space and an italic
t: ‘Af’ or, two Roman W letters with a blank space inbetween: “W W.” These
blank spaces, although being theoretically of the same width, at least according to
our basic mathematical model, appear to be quite unequal visually.

Optical kerning needs to be applied to obtain better visual results. For this,
different methods are tested (calculation of the blank area between the letters or
between simplified versions of the letters, comparison of horizontal extrema on
both sides, comparison of the letters with basic forms for which we have kerning
rules ) and combined. Practically, the most difficult problem is not calculate optical
kerning, but to detect when this is really necessary, since it is a calculation too
heavy to be applied to all pairs of words of the paragraph.

3.5 Alignment of capital letters

Greek diacritics (breathings and eventually accents) in front of capital letters ha-
ve a very special behaviour: whenever they are encountered inside a paragraph,
they are spacing diacritics ; but whenever the capital letters have to aligned, then
diacritics become hanging diacritics. This is the case for the first words of: items
in lists, verses in poetry, paragraphs, etc. It is interesting to note that this ali-
gnment occurs also for the first word of a paragraph when it is preceded by an
em-dash (as in dialogs). Examples:

‘O navbvag Aeer 1t —"Orwg elrape
2rotyetofetolpe MEerg mobd — Na py Eeydoete
’A 4 3 \ ~ ’A ~ ~ /
pytlouv amd pwviey — Aol 6ol Mo
\ \ \ 7 \ / A '
Mz mepaoia 6to yedppo xoul — Ildde ma !
"Oyt 610 TTvebpa. —"Etou @’ dpéoet
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3.6 Overlapping ascenders/descenders, rivers, typographical gray

Until now, the micro-typographical problems we have discussed have always been
«horizontal » ones, that is problems of placing words on a line so that the sum
of badnesses of individual lines is minimal. The problem with this mathematical
model is that it doesn’t take vertical properties of lines into consideration. Two
main problems may occur: if leading is too small, descenders of one line may
overlap with ascenders from the line beneath. This can be avoided by choosing
a slightly different presentation of the paragraph, but, again, the problem is to
detect this problem.

Even more difficult to detect is the phenomenon of «rivers», which are groups
of more-or-less horizontally aligned blank spaces on subsequent lines of text, gi-
ven the impression that a river is flowing in the middle of the text (and give the
impression that the paragraph is broken into two columns). We have defined a
mathematical model of rivers and are working on modifying the general line brea-
king algorithm so that these are taken into account in the calculation of badness,
so that they may be avoided.

The problem of rivers can be generalized into a problem of typographical gray
density variations. Typographical gray is the visual image perceived when a page
of printed text is viewed from a distance such that individual letters are not distin-
guished anymore. Well typeset pages have a very uniformly dense typographical
gray. We are collaborating with medical imagery specialists to develop efficient
methods of measuring typographical gray and its variations. Once this is accura-
tely measured, we will search ways of including its calculation into the general line
breaking algorithm so as to be able to predict the typographical gray of a page
before even typesetting it.

3.7  Hyphenation and re-occuring words

Last but not least, there also linguistic problems involved, like hyphenation: there
are several sets of rules for hyphenating Greek, differing mainly in the amount of
etymological vs. phonetic hyphenations (one publisher will hyphenate dvévripog
etymologically as av-év-ti-poc® while some other will hyphenate phonetically &-
vév-Ti-pog and, nowadays, one may even encounter the terrifying a-vé-vri-poc).
This problem has been solved, by using sets of hyphenation rules and exceptions.
Up to now, in our model, all potential breakpoints in a word are considered as
being of equal priority and only the badness of the paragraph as a whole decides
which breakpoint in a word (or between words) is to be used.

Greek words happen to be sometimes very long and typesetters seem to have
no scruples of breaking them in parts of quite unequal width (the author often
encounters extreme cases of hyphenations like a-gpomiavopbpo). Therefore it would
be useful to give different levels of priority to breakpoints, allowing more easily

9. Where we indicate by a hyphen the potential breakpoints of the word.
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hyphenation towards the middle of the word than close to its extremities. One
could even go a step farther, and apply methods similar to German typography,
where compound words are more easily hyphenated between components, and then
between syllables towards the center of the words, and finally at the extremities.
This would give, for example, a scheme such as &4e3polmAa2volpbd3po, where 1 is
first priority, 2 second priority, and so on.

A problem similar to hyphenation (and to rivers, examined in the previous
section ) is the one of the same words occuring at the beginning of two or more
subsequent lines. Once again here the paragraph presentation should be slightly
modified to avoid this phenomenon (which is irritating to the eye since there is
uncertainty on which line has been read and which is the next line to read).

We have discussed seven factors involved in building optimally presented paragra-
phs by breaking lines. Each of these factors should ideally influence the choice of
paragraph presentation. The question is: what are their mutual priorities and how
do they compare? Our study of the mathematical model of typesetting is by no
means sufficient to answer that question, as it is not yet a global model but rather
a collection of models for the various facets of typeset text. We hope that in the
future we will have a clearer idea of the interaction of these facets and maybe an
attempt of their integration into a single abstract model, which will result into a
globally more efficient line-breaking algorithm.

4 Building pages

Up to now we have discussed the micro-typographical aspects, that is those whose
scope is limited to the level of the paragraph. In this section we will discuss macro-
typographical aspects of the book, and mainly the process of building pages out
of paragraphs, eventually broken between lines.

This process can theoretically be considered as a generalization of the line-
breaking process, if we echange the triplet of concepts (word, line, paragraph)
by the triplet (paragraph, page, book). Indeed, the sentence «a book is broken
into pages by distributing (eventually breaking) paragraphs» is the counterpart
of «a paragraph is broken into lines by distributing (eventually breaking) words».
This implies that it would be quite natural to apply the same algorithm as in the
previous section for breaking a book into pages. For example, one could define and
calculate a badness measure of each page, take the sum of all such page badnesses
as the badness of the given presentation of the book, and choose as optimal book
the one with the least badness.

Unfortunately it is hard to implement such a method!®. All we are able to

10. And a student of Knuth has even proven in his Ph.D. thesis [ 3] that the general problem is NP-
complete, that is: impossible to solve by computer.
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do, up to now, is to apply a best-fit method corrected by an iterative process as
described in the Introduction. We fill pages in a linear way so that each one of
them is filled in the best possible way, independently of all preceding and following
pages. Once this process has terminated, we examine the result, make measures
and extract information which is injected into the data and stylesheets so that
the next times pages are built, some problems in the results are corrected. This
process is iterated until either the results have converged to a stable version, which,
by definition, is the optimal one, or we have entered a vicious circle of corrections
producing two or more alternating versions: in the latter case, human intervention
is necessary to escape the vicious circle.

Here are some cases where this iterative process of building pages is of crucial
importance.

4.1 Widow lines

Widow lines (xoutstg apadec = limping lines) occur whenever the last line of a
paragraph is not a full line and happens to be the first line of the page. This
problem is solved in modern typesetting and DTP software by adding additional
white space between paragraphs, so that an additional line is sent to the page, so
that the partial line is not the first line of the page anymore.

This approach, which seems so very natural nowadays, is out of question in
digital monotype. As a matter of fact, digital monotype books have to be typeset
on a fixed grid so that there is absolutely no variation in leading. Even explicit
vertical blank spaces between paragraphs (to show textual unities of higher order
than paragraphs), have to be exact multiples of the leading of printed lines; the
same constraint applied when decorative elements or figures are placed between
paragraphs. These rules are very strict and the slightest deviation is immediately
visible.

This means that there is no trivial solution for widow lines. The non-trivial
solution we apply is based on methods used by hot lead typographers. In fact
there are three possibilities:

1. if the conditions allow it, one can typeset the paragraph to which the widow
line belongs a bit more loosely, so that the widow line fills the whole line width
(see Fig. 6). A «filled widow » line is not only admissible, but even sometimes
quite nice for connoisseurs, since it shows the efforts of the typesetter to avoid
widows ;

2. otherwise, one has to typeset the paragraph containing the line, or some pre-
vious paragraph, one line tighter so that the widow line is absorbed by the
previous page (see Fig. 7). Of course one must not climb up too many para-
graphs in the book, because otherwise new widow lines may occur inbetween.

3. if step 2 is not possible, one can instead typeset some previous paragraph
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Figure 6: Examples of pages with widow line before and after correction: paragraph 201 is loosened
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so that the widow line becomes a full line.
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Examples of pages with widow line before and after correction: paragraph 1706 is

absorves the widow line.
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elme & "Avbuog prabvovtag od clpowas péon oy «ol-
Oovoa Tol Adboven 1 va Bpog mob paprupolce rabiapd
. - s " - . «
v wpbbesy; Tou va deumvicer To Svdiagpépov Tol 11 Po-
S
. PR TSIy, -
To veyovog 8t i Terewsaies Tipépeg d¢ Béhroe va el
v . . s by
10 7oy xobiepwpévo Tou meptrato ath Xriotd Ghhd Epeve
67 nehl Tou dutinrog ol xaxodiklerog elye Grudost dvy-
ouyle oY) povi) Yk Ty xatdotacy e Hyslag Tou, xu-
. . Ly v AP ’
plog iy Quynd. ‘O "Avburog mpboefe 8t T mpbownd
Tou frav dduvaticuévo, onuddt 8t clye ydoer Pdpog, x
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Zuyve, Thy Gpo ToB dethwvol, wuptenbTay dmd peo BAtdy
xad il peharyyorta — drwg whoteve, avebhynTy), &eob clye
8o Boo ypealbray & IvBpwmog via va elvar Ixovomornpé-
vog: 6éy, Tpog ol TV dryxahd pidlg olxoyévelxs, E5To
%t @y adtl) dmoteholvray dmd Svav FppwoTo Haxiwpéve
motépo ol pudk olxovbyo (mod dv xol 3&v THe E8eryve mep-
Bohuet, dydmy ThHg pepbroy oTéoo pi edyévern). "Otay
mhdyLale v wouunlst Fyovrae péow Tre dnbpx adti Thv
dmpoadibproTy Ol Bupdray T pnrépe Tne xal Thv Eroylh
mob xorpodvray pall 7o o Swpdrio. Oupbray mog tre,
xdle popdk mob ik orevaydpte 7 Eyvors TAdK®YE THY Tot-
Suwly uyhy THe xold Eumddile Tov Brvo va Ty Tdpet, Bxovye
) Byt — xovguopévy dmd dpa — vor mopopuhd xod vo
GTpLpOYLEVE Tpopayuvr AEg xt 1) cTevoy et Tob mondiol
¢ T Lhywve xol Tdpale Tov bmvo Trc.

H dvapvnon adwh peydrove o O1n e Todpa Sy
Yrhpye navelg vo mapopidder otov Gmve Tou T Bpddi mob
Fray oTEvoOEEPEYY,.

Podaxt), 603 *pepa udmt wod olyoupa B Bic moAd vi Seign,
elme & "Avburog pratvovrag oo sloouveg péox atiy wud-
fovca ol Mbouen 1 Eva Gpog mod papTupoloe xabapd
Ty mpdbeat; Tou va dgumvicer o Evdiagépov Tol TI. Po-
SouF.

Td yeyovde 6wt wic Teheutaiae Hrépee Bt éhnoe va Byel
Yo Tov nabiepwpévo Tov mepimato otd XTiotd dhAd Zpeve
ot %t Tou dpihnTog wal xoxodidbetoc glye onudos dvy-
ouyto 6T povl yid Ty xatdorasy ThHe Gyelag Tou, xu-
ptoc wiy Qupnd. O "AvBirog mpboete Bt tH mpbowmé
Tou Frav aduvaTiopévo, onuddt i elye ydoer Pdpog, %
evnuépwoe duEsws Tov Tyoduevo. Exeivog Eyade 1o oup-
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one line looser, so that the widow line becomes the second line of the page.
Once again it is unsafe to climb up too many paragraphs in the book, because
otherwise new widow lines may occur inbetween.

All three solutions depend on the flexibility of paragraphs located before the
widow line. They are based on the assumption that we know how a paragraph will
react if we increase or decrease the standard interword space (which in turn will
modify non-standard interword spaces, as we have seen in the previous sections).
Obviously a 50-line paragraph will more easily «swallow» a partially filled widow
line than a 3-line one, but if we take two arbitrary regular size paragraphs there
is no trivial way to predict how they will react when the standard interword space
is slightly modified, and which one will more easily absorb a line.

The only way to find out is to actually try it and so our system makes various
tests on paragraphs preceding the widow line before deciding if the widow line
should be filled, or absorbed, and in the latter case which paragraph must be
tighted so that a line is won.

The results are not only unpredictable but also quite surprising, since by its
nature our line breaking algorithm mixes tightly and loosely typeset lines so that
one can hardly say if a given paragraph is rather loosely or tightly typeset. Often
the fact of making standard interword space a bit narrower will, as contradictory
as it may seem, make some lines more loosely spaced: this may happen because
of the way words are hyphenated, or because of other factors we have discussed
previously. We are experimenting with other line breaking methods which may
produce more homogeneous results and may make paragraph behaviour more pre-
dictable and easier controlable.

Nevertheless it should be noted that widow lines are the most difficult problem
we had to solve in order to do digital monotype.

4.2 Parallel texts

To produce parallel texts, as on Fig. 8, we first introduce identifiers into the XML
elements which correspond to paragraphs. These identifiers are the same in para-
graphs of both files (original text and translation). When these texts are typeset,
the identifiers are included as invisible spots in the DVI files. The DVI parsing
process counts lines between these spots and decides how many blank lines have
to be included into either the original text or the translation so that parallelism is
optimal.

4.3  Critical editions

A critical edition, as on Fig. 9, is a real typesetter’s challenge. There are two pa-
rallel texts, which generate further text flows (the critical apparatus, and several
footnote apparati). These additional text flows can be placed on separate sides,
or can be floating, in the sense that they will—all together—fill the empty space
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Figure 8: Parallel texts
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underneath the original text and translation. This is the ideal page setup for cri-
tical editions, since the two main texts can be of unequal length: the additional
text flows will adapt to fill the space underneath.

The critical apparatus is especially difficult to typeset, because its entries are
preceded by the line number where the entry is encountered in the original text
above. This line number, of course, depends on typesetting, and may change com-
pletely if euther the context or the original text changes even slightly. Furthermore
the following rules apply: if two entries are on the same line, then the line num-
ber is not written twice ; if the entry spans on several lines ( or even several pages)
then the whole span is indicated in the apparatus; if the same entry occurs twice
or more times on the same line, then a superset number indicates which occurence
one is refering to.

Information included in the critical apparatus depends so much on the original
text, that a small change in the latter can heavily change the former. Which, in
turn, may change again the critical apparatus. In other words, the original text
and the critical apparatus significantly influence each other.

The method we have chosen to produce critical editions is to fill the pair of even
and odd page by the original text and its translation, typeset line by line. Every
line of the original text will call for a certain number of lines (or simply, words)
of the translation. At the same time, both the original text and the translation
will produce parts of the critical apparatus and footnotes, which will fill the lower
parts of the pages. At some time the insertion of a line in the original text will
cause an overflow of our pages. If this overflow is caused by the translation or by
the last footnote, then we can keep that line of original text and try to place the
overflowed text in the next pair of pages. If the overflow is caused by the critical
apparatus, then we stop just before the line that caused the overflow and attempt
to balance vertical spaces on both pages.

This method of typesetting critical editions is very time- and CPU-consuming,
since for every line of original text, a new typesetting process is started. But it is
the only method that ensures the same high quality of the result, as in ordinary
digital monotype books. At the same time, this method is relatively failproof, since
at every step of the process the (partial) critical edition is optimally typeset, and
the iterative process’ role is not to enhance typesetting but to provide data in small
chunks.

5 Typefaces
Many people in Greece, even between the so-called professionals of the book, be-
lieve that all that is necessary to produce high quality books, is to have the right

typefaces. We hope to have shown, in the previous two sections of this paper, that
this is untrue and that there is a lot of development and research involved and
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still to be done in the areas of micro- and macro-typography, weither the problem
1s building words, paragraphs or pages.

Nevertheless it is obvious that when the goal is to reproduce as faithfully as
possible a technique that has existed—and still exists—like Monotype typesetting,
the typefaces used are crucial for producing a convincing result.

This is why a tremendous effort has been spent on designing or adapting fonts
identical to the ones used in Greek hot lead typography, weither for regular text
or for special purposes.

5.1 Regular text

In the West, printers have the privilege of calling typefaces they use by illustrious
names: (Garamont, Bodoni, Baskerville... In Greece the most commonly used
typeface—before the disaster caused to Greek typography by the computer and the
«monotonic» spelling reform—is anonymous: people involved in book production
simply call it «plain»: &mid. Monotype craftsmen have a better name for it,
namely its Monotype denomination, which is « Greek 90» («Greek 91» for italics
and «Greek 92» for bold). Our working model is based on three basic sizes with
specially adapted shapes for each size: 9, 10 and 12 Didot points [ Greek craftsmen
still work with Didot points = 0,376 mm, which are slightly bigger than PostScript
points = 0,353 mm used by computers |. We have inspected them on a practically
miscroscopical level to insure that shapes, accent position and kerning pairs are
faithful to the original ones.

Plain straight 12 points.

HO 3 \ o~ / \ A J \ 8 / 3 /

ool amo i yuptlete TV voxta pés’ 6ToLs dpburovs, Guéptuvol
7) oxemTiol, TV &vore, xata Ty Emoyy Tob *Emitagiov Gprvou,
1) éxel ®ovTa 6TLC OPEg TLG YopoLUEVES TToL 687 Yolv oty Oprap-
BeuTixny TV dvomoty 7oL maet va yivy [laoye, melv dxovshody ot
AVUGTAGLULEG HALTTAVES, %al, AXOWLY) TTEPLEGOTEPO, TLG VOXTEG TOD

Plain italic 12 points.

“Ocot amo adg yvpilete Ty voxta uéo’ otods dpduovs, auégi-
uvot 7| oxentixoi, Ty dvoiét, xata Ty Emoyn tod "Emirapiov
Oorvov, 1] éxel xovtd oTic dpes Tic yapolueves mov 60nyody
oty Yoraubevtixny Ty dvwow mwod mder va yivy Ildoya, moly
axovoPoty oi AvaoTACIUES XAUTTAVES, %ai, AxOun TEQLOTOTEQO,
TiG YOxTES TOD %aAOXAUELOT GTOVS OQOUOVS TOVS OVELRLX0VS TOD
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Plain straight 10 points.

“Ocot &md 6o yupllete Tiv viuta pés’ 6Tovg Spbupoue, Guéptpvor ¥) oxemtixol,
v &vol, xata Ty Emoy Tob T Emitagpiov Opfvov, #) éxel xovta otic Hpeg Tic
YopoLp.eveg oL 63MYobv oty OpLapbevtinty Thy &vwaoty ol maer va: yivy Tla-
oy, ety dxovcloby ol dvactdoipes nopmdves, xal, axdun TepLeedTEPO, Tic
voxTeg ToD xahoxaplod 6Tovg Spbpovg Tovg dvelpikolds Tob oxotewvol Aovdi-

Plain straight 9 points.

“Ocot amd ciig yuptlete v vixta pés’ otovg dpbpovg, duépipvorl #) oxemtixol, Thy &voke,
xote Thy oy ol “Emitaptov Optvov, 9 éxel xovra 6Tl Mpeg Tl yapodpeveg mobd 687-
yobv oty BplapBevtinny Ty &veoty mod Twher va yivy Hdoya, ety dxovshoby of dvastdot-
Weg R TTAvES, %al, Gxndun TEPLeGhTEPO, Tig YOXTEG TOD Xohoxatplob 6Tolg Spdpovg Tolg 6-
verpueog ol oxotevod Aovdivou, aTodg &Ahoug Tobg mAatelg 9) ToLg 6TeEVoLg oL ExTelvov-

A bold italic version of the plain typeface is under preparation.
Apart from the basic sizes there are two extremes: 6 points digits used for
footnote numbers,

Plain straight 6 points.

0123456789

and a 16 points typeface.

Plain straight 16 points.

"Ocol dwé odc yupllete Thy vixta (es’ oTolg Opduous, d-
WLEPLLYOL 7y exeTTxol, THY GvolEl, xata Thy émoyh Tob 'Emt-
tapiov OpAvov, 7 Exel xovta oTic Gpeg Tic yopodiLeves ToL
60nyobv oty OplapBevtiny Thy dvwsty mob et va yivy
doya, mplv dxovsllody of dvactdoyLes xapmdves, xal,

The latter is a very interesting case, since it originates from a hot lead type that
has always been set by hand. Even its name (known only by craftsmen) is «16
points out of the case» dexactapra ¢ xdoug. It is amazing how often this typeface
is encountered in Greek books of the middle of the 20th century: sometimes it is
just a title, or just a word on the cover, but it is always invariably the same plain
16 points typeface.

This typeface is an excellent example of the positive impact of random or ap-
parently random variation of its components. The same accent on different vowels
has quite different shapes and sometimes is placed on surprising positions. A gi-
ven glyph from this font, taken separately, may seem badly designed or with an
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unfortunate position of the accent. But seen as a whole, glyphs from this font
produce a very vivid and lively impression, and make reading very enjoyable.

A few books have been printed entirely in the 16 points typeface!! and reading
them is a very special experience.

The problem with plain 16 points is that there is no adequate italics version.
In the last decades, craftsmen have used, as a substitute, the italics version of
the 16 points Klselvier typeface (see section 5.2 below). This typeface, besides
being quite different in style than plain 16 points, has also the disadvantage of
being significantly bigger. We have designed this typeface and reduced it slightly
so that, at least by its size, it fits with plain 16 points. This is one of the few
cases where we have conciously transgressed the principle of visual identity with
Monotype output, and this has only been done after concertation with experts of
Monotype typesetting?!2.

5.2 A variant style: Elsevier

Current computer fonts «Times Greek» (Monotype) and «Times Ten Greek»
(Linotype) belong to a different style, which Greek craftsmen call « Elsevier».
Elsevier typefaces have been used less frequently than «plain» typefaces descri-
bed in the previous section. They are mostly used together with «plain» typefaces
whenever a block of text has to be distinguished as playing a different role. Books
typeset entirely in Klsevier are either technical or general purpose books, and are
not considered to be typographically state-of-the-art books. In particular, El-
sevier bold or bold italic is sometimes used in conjunction with plain because it
is less heavy than plain bold, and because plain bold italic is most of the time
unavailable.

Elsevier straight 10 points.

“"Ocot ano oag yupilete TV VOKTO HEG GTOVG dPOHOLE, AUEPLIVOL Ty
oKemTIKOl, TNV Gvoi&l, kata v éroyn tob "Emttapiov ®pnvov, 1
€KEeT KOVTA GTIG MPEG TIC Y OUPOVUEVES TOL OO YOUV TNV OplopbevTL-
KNV TV dvooty mov tdetl va yivn Idoya, Tpiv dxovsBodv ol dvocTd-
OlUEG KOUTAVES, KOi, AKOUN TEPLoGOTEPO, TIG VOKTEG TOU KOAOKOL-

Once again, the situation is slightly different for 16 points types. As mentioned
in the previous section, the 16 points Elsevier italics typeface has traditionally been
used in conjunction with plain 16 points.

11. For example, Agra publisher has a longstanding series of short booklets called « The turbulent
rabbit» O draxtoc layds. Other books, including a text by the great icon painter Kontoglou, are under
preparation.

12. We would like to grab the opportunity to thank Mss Georgia Papageorgiou for help in this matter.
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Elsevier italic 16 points.

“Ocot 4o odc yvollete Ty voxta uéo’ 0tods dpduovg,
auéotuvor 1) oxemrrxol, ™y dvoist, xata Ty oy
100 Emiragiov Opnvov, 1) éxel xovia otic dpes Tic
yaoovueves mwod 60nyodv oty Dotaufevtxny hy
dvwow wov wder va yivy Ildoya, molv dxovoovy
ol GvaoTdolues xoUTAveS, xal, axoun mTeEQLoo0TEQO,

The straight 16 points Elsevier typeface has also been used occasionally, and
we are now preparing its digital counterpart. In a world dominated by texts ty-
peset in « Times» fonts, it is incredible how refreshing a text typeset in a typeface
like this can be: while being stylistically quite close to «Times», it keeps the
same amount of small imperfections/variations as plain 16 points, giving it that
particular artisanal taste.

Elsevier straight 16 points (taken from I'dvwng Ziwtng, Mé 70 fAéuua tijs vidtns uov, Adrtwy, Athens 2000).

"Exeivo 10 neonuéor 6 'Odvooéag 8&v 7
tav oto ®épro tov. O matégag Auéomg ToO
ratahafe. Tt ovpPaiver, dydor pov; "Eyuve
24Tl 01O OY0AETO TTOV TTEETEL VA YVWEITW;
To moudl mooomdInoe va to ®xoUYPeL, dAAG
10 méVog Tov vo pdder Tod ENvoe T YAwo-

5.3  Typefaces for ancient Greek

When it comes to ancient Greek, craftsmen in Greece follow Western paradigms,
and more precisely the English one. The two typefaces used in Greece for an-
cient Greek text—and sometimes also for modern text as stylistic variants—are
New Hellenic (called « Attic» Artixa in Greece) and Porson (called « Pelasgic»
[Tehaoyixa ). The latter is most commonly used for text (probably because of the
notorious Ozford Classical Texts) and the former for inscriptions ( probably because
of the ultimate collection of inscriptions Inscriptiones Graecae).

New Hellenic 12 points.
‘Ooo1 &o ods yupileTe TNV VUKTQ PECT OTOUS dpopous, &-
MEPLPVOL T) OKETTTIKOL, TNV &voifl, KaTd TNV émoxmn ToU E-

miTapiou Oprvou, 7| €KeEl KOVTA OTIS PES TIS XXPOUUEVES
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TToU 68N yoUv oTnv BplauBeuTikny TNV &VWo1V TTOU TTAEL VX
yivn TTaoxa, Tpiv dkouoBolv of &vaoTACIHES KAUTTAVES, Kal,
&KOWT TTEPIOTOTEPO, TiS VUKTES TOU KOXAOKaLPLOU GTOUS Spo-

Porson 12 points.

“Ocot amo ods yvpllete v vikTa puéo’ oTovs dpduouvs, dué-
ptuvor 1) okemTikol, THv dvoiél, kata TNV émoxm Tod Emra-
dlov Oprvov, 7 éxel kKovTa OTIS DPES TIS XAPOULLEVES TOV O-
dnyodv oy Oprapbevtikny Ty dvwow mov wdew va yivy Ild-
oxa, mptv drxovalodv ol dvacTdoiues kaumaves, kai, aArkun
TEPLOTETEPO, TiS VOKTES TOU KANOKALPLOD GTOVS SPduovs Tovs

Ancient Greek, and especially the transcription of epigraphical material, are a
typesetter’s challenge since additional symbols are needed (for example, underdot-
ted versions of all letters). HEspecially the New Hellenic typeface is very well suited
for representing ancient Greek engravings on stone, with all possible variations of
letters.

But Greek typography is not restricted to Greece: abroad there are still houses
publishing ancient Greek texts, and we consider that studying and respecting their
traditions is also part of the goal of digital monotype. We have done so for one
very important case, namely the Collection Budé, published by the French house
Belles Lettres. Historically, this collection has used two typefaces: the first one
was designed especially for them in the twenties by a German foundry, and the
second one is the Monotype typeface Greek Sans 486 which they started to use in
the fifties.

We have studied both cases and have elaborated models for them. The for-
mer typeface, which we call «Belles Lettres» since it has been used exclusively
by this publisher during the 20th century, has a quite irritating look. In parti-
cular, uppercase letters are significantly fatter than lowercase ones. Nevertheless
many people—and especially in France—are sentimentaly attached to this typeface
because of the importance of the Budé collection to Greek studies in France.

Belles Lettres 10 points.

"OUOL &Td o8& IL \ ; s > \ 8 s P 2
G yvupilete THv vOkTa pé€c’ oToLG dpduoug, &uEpiuvol §

’ AY 7 \ \ -3 A\ 2 7 U N
okeTrtikol, TV &vogr, katd THY Emoxn Tod Emtaplov Ophvou, f
gkel kovtd oTig Bpsg Tig Yxpolueveg Tob 83nyodv oThHv BpLapbsuTikiv
THv &vaeow Tob méel va yivy M&oya, Tplv &kouoBobv ol &vaoTdoipeg
KXUTI&VEG, Kat, &kdéun mepioodtepo, Tig vikTeg ToD kalokaiplol oTobg
dpdpoug Tolg Bvelpikolg ToD okotewvod Aovdivou, atolg &Ahoug Tolg
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Greek Sans 486, 10 points.

“Ocor awd ods yupilere v vikTa péo’ orous Spopous, apépipvor 1
okemTikol, TNV avoi§l, kata v émoxn Tou Emradiou Opnvou, A é-
K€l kovVTa oTis Dpes Tis xapoUpeves mou 68nyouv aiv BprapbeuTiknv
v &vwowv wou mae va yivy MNMaoxa, mpiv dxoucBoiv ol dvaoTtaoipes
KapTaves, kai, AkOUN TEPLOTOTEPO, Tis VUKTES TOU kalokalplol oToUs
Spopous Tous dvepikous Tou okoTewwvou Aovdivou, oTous dANous Tous

For the sake of completness we have also included in our arsenal the typeface
Monotype Greek 472, which is very close to the typefaces used by Harvard’s Loeb
collection.

Greek 472, 12 points.

“Ocot amo odg yvpilere THv vOKTA Uéo” aTOUS OPOUOVS, O
Heptuvor ) okemTikol, TNV &voikt, kata TV émoxn 1o k-
mropiov Opijvov, 1) EKEL KOVTA TTIG WPEG TIG XOULPOUUEVES
OV 00N YOOV aTNY OPLopOEVTIKY TNV AVwaty oD TAEL VAL
vivy Ilooya, mplv akovalody ol AvouoTATIIES KOUTAVEG,
Koul, AKOUN TEPLOTOTEPO, TIG VOKTES TOD KAAOKOUPLOD OTOVG

5.4  Revival of a 19th century typeface

In the West it is quite common to use typefaces which are 2, 3 or even 4 centuries
old. Although Garamont has lived in the 16th century, his typefaces (in some
cases simplified or slightly modernized) are still used today. This is not the case in
Greece: typefaces older than 150 years already seem oldish or even «fac-similish»,
and their use severely obstructs access to the text contents.

A good friend and colleague of ours at ENST de Bretagne, Prof. Ioannis Ka-
nellos, has started an initiative against this trend, by giving us the opportunity
to modelize the typesetting of a very important collection of books: the Aristo-
telian Collected Works by the German scholar Bekker of the Academy of Leipzig.
The typeface used in these books, and especially in the earlier volumes, is a pure
masterpiece of 18th-19th century Greek typefaces. It has practically no ligatures
(besides omicron-upsilon and sigma-tau) but keeps the manuscipt style of earlier
Greek typefaces. The placement of accents is amazingly dynamic: in some cases,
an accented letter seen out of context seems to be completely wrong. The same
letter seems completely natural in the context of a word.

We hope that this typeface, called «Bekkeriana» in honour of Bekker, will
contribute to the revival of older Greek typefaces and bring the Greek audience
closer to part of the (typographical) history of its language.
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Bekkeriana, 11.5 points.

4 y \ ~ /! \ / / \ 8 / ) / A
Ocot amo cog 'yupzan THY VURTA [LET GBS 0POJAYS, CLILEQLUYOL Y] THE-
/ \ Y \ \ ) \ A~ / / A Y A \
TTINOL, THY owozéc, ROTOL THY ETOXY T¥ Emroc@zx G)pnvx, N EXEL HOVTOL
\ o~ \ / \ ~ \ \ \ Yy \
Gl WPES TIS NGOLPYBIAEVES TY 5311')/811 cNy €pwc,u,82u7mnv TNY VWaLY Y
/ \ / / \ v / / /
waer vo yivy Maoya, wpiy desclsy of dvagdoiyues naumoves, xal,
/ / \ ~ ~ \ / \ \
aim[un TEPLTTOTEPO,y Tl YURTES TY HANORALPLS G¥S é\pa/ms; TYS 5v5¢pmx;
~ ~ ya \ Yy \ ~A A\ \ \ \ /
7% TroTew¥ Aovdivs, c¥6 AANYS T¥S TAATED 4 TSE Gevss W8 enTelvoy-
/ 5>\ \ / \ / A \ e\ \ ~ /
Tl YUpwW AT TOY Moo-%oBac cn Moocxa, % gos 0085 75 RATATTPNS
/ \ /. \ ~ / \ \ / \
’Aénmg, oe é\opvow\aﬂsg GUYAES TNS GN\,stg, N o€ ai@powo‘s; gLy mes
] / 4 /, \ / / / b \
evd\az,uowocg, oToLY Wocpooﬁvpoc noLl séw(pw\)\oc p M TAATA AVoLrT
\ \ 8 6’\4 3 \ \ ~ 4 b \ ~ / / \
Yl VoL OEXUBY 0poTiol Mol LUPOL, 000L AT TAS YUATWP ’YU‘DIZETE 4
/ \ / \ \ /
3‘00;48; TUVEVTUXENS T¥ s’normp/,wmorawe, 7 %;v;cs?g TE ATl YU-
/ \ ¥ \ A~ ~ A\ N/ / A\ / \
vaina, 0%y eg‘spEe you oos 35;59;1 xatl Oy eg‘ocﬁn, Aiyo ay WpOO'EEETE, o
) / VA4 \ / ~ ¢ / / ™ \ I~
AHYTETE TOANL, 0TOL GCNY TUan NG NAEPALS OUTroNoY ElvaLt v dnyarlsy.

5.5 Titles

In the digital monotype model we also had to consider typefaces specialized into
titling. We have modelized an uppercase-only Greek and Latin typeface designed
by the Italian factory Nebiolo, called « Garaldus» (after Vox’s name for the Ga-
ramont/Aldus Manutius family of typefaces).

Nebiolo Garaldus 18 points letterspaced.

ABIAEZHOIKAMNEOIIPETYPXWYQ
ABCDEFGHIJKLMNOPQRSTUVWXYZ

5.6 Non-Greek typefaces

Travelling and seeing books around the world has convinced us that there is an
universal truth about typography: however brillantly typeset a book may be when
the text is in the printers writing system, it will have flaws when it comes to other
writing systems: we have seen magnificent books in Japan, with akward French
excerpts, impressive books in Egypt with completely obvious problems in English
text blocks, beautifully typeset French books with horrible Greek words. .. Greece
is unfortunately not an exception to this rule. Indeed, one of the most common
problems in current Greek books, is the clumsiness of Latin alphabet insertions,
weither it is the choice of typefaces or ignorance of simple typographical rules. For
example, as in Greek an apostrophe is always followed by a blank space, it is a
common flaw in Greek books to find such blank spaces after apostrophes also in
French or English text: «c’ est pourtant monstrueux. .. ».
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Let us note that we distinguish between obvious errors (like the one mentio-
ned) and the conventions of «nested typography», that is the conventions of one
language applied to nested blocks of text in other languages. For example, the
text the reader is currently reading is in English, but punctuation follows Greek
conventions, and in particular Agra conventions, since parentheses and other de-
limiters are spaced.

But let us return to Latin alphabet insertions. When working on our model
of Monotype output, it has become obvious, already at a very early state, that
there could be no digital monotype without the adequate Latin alphabet typefaces.
Strange as it may seem, these typefaces are not at all common outside Greece,
at least not anymore. There are, in fact, a derivative of the Monotype Modern
typeface (with special shapes for italic letters ¢ and w, probably to distinguish
them more easily from Greek upsilon).

When calibrating sizes and weights of this special Latin Monotype Modern font
with Greek plain, we came to the conclusion that a very important decision had to
be taken. Indeed, the ratio between size of upper and lowercase letters (without
ascenders and descenders ), is much bigger in the Greek typeface than in the Latin
one. As one is forced to keep uppercase letters at the same size (after all, more of
the half Greek uppercase letters are completely identical to Latin alphabet letters),
inevitably Greek lowercase letters are significantly higher than Latin ones.

Some of the craftsmen we met described this fact as one of the biggest flaws of
Greek Monotype typesetting and strongly encouraged us to modify Latin letters so
that the ratios become, if not equal, at least much closer. Attempts to do this, have
shown that it would break the visual identity with Monotype output. Therefore we
have kept this «flaw», which seems quite surprising to colleagues unfamiliar with
Greek printing tradition. It would be interesting to conduct a psychological study
on the perceptive impact of this difference of size between Greek and Latin letters
for the reader. It also would be interesting to know if there have been attempts to
escape this tradition and use a different combination of Greek + Latin typefaces.

6 Conclusion

The purpose of many sciences, be it physics, mechanics, chemistry, ete. is to give
a theoretical and mathematical model of the world surrounding us. The model
of the book, which is the ultimate goal of our research and developments, has to
go a step further: it has to include the tools and methods to actually produce
its subject, namely the book. In this paper we have shown facets of this model,
which have been achieved by actually making books and trying to make them as
faithful as possible to tradition.

The book is now entering a new stage of its history: from tablets to papyrus, to
manuscripts, to the printed book, now we are entering the era of the electronic book.
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We know that is going to happen, but we don’t know yet what the electronic book
will be. And how could we know how it will be, since we don’t even really know
what the «real» book is. Technological evolutions in the book production process
and the ability for anyone of making books using personal computers, have caused
an abyss between our generation and the multicentennial tradition of bookmaking.

Before we move to the «electronic» book we must first study what the real
book was. The latter is the goal of our research project and the former its first
application.

In the case of Greek typography the issue is of crucial importance since Greece
is one of the few places in the world where high quality typography is still alive
and accessible to the large public. The goal of the digital monotype project is to
keep it alive.
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