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Abstract

All currently available typesetting systems and formats are rather limited, and the integration between workflows related to print are quite different
than those related to web publishing and ebooks.

In this article we argue that the best way forward to unite the workflows is to focus on an HTML-centric workflow, using CSS for styling, and
leveraging the power of browsers through the usage of Javascript for print-based layouts.

The Vivliostyle project is working on a new typesetting engine for the next phase of the digital publishing era in which web, ebook and print
publishing are unified. We seek to demonstrate here that such a project is needed to bring the three publishing workflows together.
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Introduction

Publishing of long format text in 2015 usually takes three different forms: print as a book, a version to be used on the internet and possibly an ebook.

Ebooks are in most cases EPUB files. The textual content of EPUBs is provided by files containing a restricted version of Hyper Text Markup
Language (HTML), the same format used for web pages. The styling of both web pages and EPUBs is defined through Cascading Style Sheets (CSS).
Converting content between EPUBs and web pages is therefore not that difficult.

In contrast, most print typesetting systems are using quite different formats and standards than those for ebooks and the web. The workflows from
document creation, through editing to final publication differ considerably with different tools and different file formats used. Publishing the same
document for print, web and ebooks is therefore difficult, especially for documents that require updating after initial publication as a change in oen fo
the files needs to be propagated to all other versions.

The simplest way to unify the publication processes is to use HTML and CSS also in the print publishing process, so that the same content and style
information can be used for all three output formats and a change in one of these will affect all output formats equally. In order to be able to do this,
some extra functionality needs to be added to CSS that is specific to the print publishing process.

Using CSS/HTML for print is not a new idea. Other projects that provide print processing functionality using HTML/CSS already exist. Among these
are PrinceXML m, the Antenna House Formatter Ill’ PDFreactor 21 or Pagination.js [4] and SimplePagination.js 51

So far, none of these solutions have been able to establish themselves as the industry standard. In the following, we will argue that all the existing
solutions have fundamental shortcomings and that the Vivliostyle project is needed to effectuate a change to web technologies in the print publishing
industry.

Figure 1. Vivliostyle.js pages
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The Malay Archipelago

Malay Archipelago Chief's House and Rice-shed in a Sumatran Village

The Malay Archipelago is a book by the
British naturalist Alfred Russel Wallace
that chronicles his scientific exploration,
during the eight-year period 1854 to
1862, of the southern portion of the
Malay Archipelage including Malaysia,
Singapore, the islands of Indonesia, then
known as the Dutch East Indies, and the
island of New Guinea. It was published
in two volumes in 1869, delayed by
wallace's ill health and the work needed
to describe the many specimens he
brought home. The book went through
ten editions in the nineteenth century; it
has been reprinted many times since, and
has been translated into at least eight
languages.

The book described each island that
he visited in turn, giving a detailed

account of its physical and human
geography, its volcanoes, and the variety
of animals of plants that he found and
collected. At the same time, he describes
his experiences, the difficulties of travel,
and the help he received from the
different peoples that he met. The
preface notes that he travelled over
14,000 miles and collected 125,660
natural history specimens, mostly of
insects though also with thousands of
molluscs, birds, mammals and reptiles.
The Malay Archipelago attracted
many reviews, with interest from
scientific, geographic, church and
general periodicals. Reviewers noted and
sometimes disagreed with various of his
theories, especially the division of fauna
and flora along what soon became

CSS Paged Media and the limitations of current implementations.

To style elements of pages (electronic or physical) at the most basic level there is a CSS module called "CSS Paged Media" [6] 1t has been the main
CSS module defining styling elements needed to make exact specifications in CSS for printed and paged output. Several typesetting engines for print
output support CSS Paged Media already: The Antenna House Formatter supports CSS as an alternative to XSL-FO, and also PrinceXML supports it.

Unfortunately, these solutions are all entirely closed-source which probably was a deciding factor in determining that they were never able to establish
CSS Paged Media as a standard neither for the web nor for their industry. Web browsers have not implemented much of it, even though they have
provided features to print web pages and convert to the Portable Document Format (PDF), the file format most commonly used to ensure consistency
in print outputs. Even ebook systems, which show individual pages on the screen, have not been very concerned with implementing CSS Paged
Media.

An additional factor is that these rendering engines have been built from the ground up, which means that they have to recreate everything browsers
have with much less development resources. While they are better than browsers at print, they generally lack behind when it comes to things not
directly related to print -- such as JavaScript or other CSS specs. Even though these are not directly print-related, content producers who include
design features for the web version will likely generally also expect for these to work in the print version.

What is more, the formatters that do support CSS Paged Media each have their own proprietary vendor extensions for more complex issues that are
not compatible with web browsers or even each other for some more complex issues related to paged media.

Even though CSS Paged Media formatters are getting acknowledgment in the XML publishing world, they are therefore still far away from becoming
mainstream tools that are widely used.

Figure 2. Vivliostyle.js pages with headers and footnotes



2 The Malay Archipelago

known as the Wallace line, natural
selection and uniformitarianism. Nearly
all agreed that he had provided an
interesting and comprehensive account
of the geography, natural history, and
peoples of the archipelago, which was
little known to their readers at the time,
and that he had collected an astonishing
number of specimens. The book is much
cited, and is Wallace's most successful,
both commercially and as a piece of
literature.

Context

In 1847, Wallace and his friend Henry
Walter Bates, both in their early
twenties,! agreed that they would jointly
make a collecting trip to the Amazon
“towards solving the problem of origin
of species™;> Charles Darwin's book on
the Crigin of Species was not published
until 11 vears later, in 1859, itself
precipitated by a famous letter from
Wallace which described the theory in
outline.” They had been inspired by
reading the American entomologist
William Henry Edwards's pioneering
1847 book A Voyage Up the River
Amazon, with a residency at Pard?®
Bates stayed in the Amazons for 11

1 Bates was 22, Wallace was 24.

?Mallet, Jim. "Henry Walter Bates”. University
Colleze London. Retrieved December 11, 2012,
Fshoumatoff, Alex (22 Aupust 1988). "A Critic at
Large, Henry Walter Bates". New Yorker.

A dwards, 1847.

years, going on to write The Naturalist
on the River Amazons (1863); Wallace,
ill with fever, went home in 1852 with
thousands of specimens, some for
science and some for sale. The ship and
his collection were destroyed by fire at
sea near the Guianas. Rather than giving
up, Wallace wrote about the Amazon in
both prose and poetry, and then set sail
again, this time for the Malay
Archipelago.

Publication

The Malay Archipelago was first
published in 1869 in two volumes by
Macmillan (London), and the same year
in one volume by Harper & Brothers
(Mew York). Wallace returned to
England in 1862, but explains in the
Preface that given the large guantity of
specimens and his poor health after his
stay in the tropics, it took a long time.
He noted that he could at once have
printed his notes and journals, but felt
that doing that would have been
disappointing and unhelpful. Instead,
therefore, he waited until he had
published papers on his discoveries, and
other scientists had described and named
as new species some 2,000 of his beetles
(Coleoptera), and over 900
Hymenoptera including 200 new species
of ant.! The book went through 10
editions, with the last published in 1890.

Lywanace, 1869, pp. vii-ix.

Enhancing web browser's page layout with JavaScript

An approach to try to bring page layout to web browsers are Pagination.js and simplePagination.js, which use Javascript in combination with CSS to
draw pages which the browsers then can turn into PDF files or send to a printer directly. They provide a lot of the features used for book printing such
as table of contents, running headers, page floats, footnotes, word indexes, and margin notes which all have been programmed on top of primitives
available in current browsers that are not print specific.

However, both solutions are limited the features at of books. They do not interpret CSS but take configuration options only through Javascript
function arguments. And they use methods to achieve their results in current browsers that just happen to work in current implementations, but are not
necessarily required to do so according to existing web specifications. For these reasons, they may be usable for certain cases of print currently, but
will not be able to replace broader printing solutions.

Standardizing and implementing next generation CSS standards

The Vivliostyle projects seeks to combine and enhance both approaches: Use CSS standards and Javascript for browser based implementations.

Vivliostyle seeks to work with the World Wide Web Consortium (W3C) to enhance and promote specifications such as CSS Paged Media and other

related specifications such as "CSS Page Floats" [7] and the "CSS Generated Content for Paged Media Module" 18] working with web browsers to
work towards implementation of these specifications in browsers.

Figure 3. Vivliostyle.js pages with non-Latin text
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Until such support is fully implemented in browsers, Vivliostyle develops Vivliostyle.js Bl a polyfill which will use Javascript to layout pages inside
browsers, similar to simplePagination.js and Pagination.js, but it will do so by reading and interpreting the CSS that accompanies the source files and
it will provide for a broader usage field, so that styling options can be defined through CSS and will work for a broader usage field than just books.

Additionally, the Vivliostyle Formatter, a Command-Line Interface (CLI) application, and the Vivliostyle Browser, a Graphic User Interface (GUI)
application, will embed Vivliostyle.js to allow for PDF output of HTML/XHTML and CSS source files to fit professional publishing needs.

m-httD://www.Dlrincexrnl.corn

Il]-http_://www.antennahouse.com

Blhttp://www.pdfreactor.com

m—https://github.com/fiduswriter/p_agination.js (requires CSS Regions, previously known as BookJS)

Blhttps:yy github.com/fiduswriter/simplePagination.js (does not require CSS Regions, but has less features than Pagination.js)

Iﬂ-httD://www.w3.01r2/TR/c553—Da2e/

Iﬂ-ht’[D ://dev.w3.org/csswg/css-page-floats/

@—httn://dev.w3.org/csswg/css—gcnm/

Bl http://vivliostyle.github.io/vivliostyle.js/ is developed by Toru Kawakubo and is based on Peter Sorotokin's Adaptive Layout implementation.
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