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Abstract
W3C's Internationalization Activity is documenting text layout and typographic needs of various 

writing systems and languages such as Arabic, Chinese, Ethiopic, Hebrew, Indic, and Japanese for 

better support in web technologies and other e-publications. Task Forces are formed by experts 

from around the world to document these requirements and the existing gaps between the 

real-world expectation and existing solutions.

In this talk, we’ll have a review of the Task Forces’ activities and comparative analysis of their 

publications, looking at problems and solutions unique to each writing system and/or language, 

and how common problems are addressed differently. Major requirement areas covered are: script 

overview, document compositions, page formats, paragraph and line compositions and 

adjustments, inline features, and special cases.
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This talk
● Introduction

● Task Forces & Requirement Documents

● Comparative Analysis

● Conclusions & Future Work
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Introduction
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Co-Chair of Arabic Layout Task Force @ W3C i18n Activity

Founder & Lead Engineer @ Virgule Typeworks

UNIC — Unicode and Internationalization Crates for Rust

Previously: Facebook, IRNIC, FarsiWeb

About me
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Editor’s Draft

The document as being drafted by the editors.

↳ Working Draft (WD)

Published for review by the community, including W3C Members, the public, and other technical organizations

↳ Working Group Note

Published by a chartered Working Group to indicate that work has ended on a particular topic.

↳ Candidate Recommendation (CR)

Has been widely reviewed and satisfies the Working Group's technical requirements.

↳ Proposed Recommendation (PR)

A mature technical report that, after wide review for technical soundness and implementability.

↳ W3C Recommendation (REC)

A specification or set of guidelines that has received the endorsement of W3C.

W3C Specification Maturity Levels of a Technical Report
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● Mission: formats and protocols that are usable worldwide in all languages and in 

all writing systems.

● Works with W3C working groups and liaises with other organizations.

○ https://www.w3.org/International/about

● Project RADAR

○ Layout & Typography Requirements, for languages/scripts/writing systems/cultures.

○ Developer support

■ https://github.com/w3c/i18n-discuss

■ https://www.w3.org/International/tests/

■ https://w3c.github.io/i18n-activity/reviews/

○ Education & outreach

■ https://www.w3.org/International/articlelist

W3C i18n Activity
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Layout & Typography @ Open Web Platform
● Web pages and eBooks should look & behave as people expect around the world.

● Typography Index

○ https://github.com/w3c/typography/

○ https://github.com/w3c/type-samples/

● Requirements documents

○ Languages and Writing Systems https://www.w3.org/International/layout#scope

○ Arabic Mathematical notation https://www.w3.org/TR/arabic-math/

○ Ready-made International Counter Styles https://github.com/w3c/predefined-counter-styles/

● Gap analysis documents

○ Current Status of Japanese Typography Using Web Technologies

○ Mongolian variant forms https://r12a.github.io/mongolian-variants/

○ Additional Requirements for Bidi in HTML & CSS https://www.w3.org/TR/html-bidi/
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Task Forces & Requirement Documents
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Writing Systems
Region Writing System Language(s) Task Force Latest Document

East Asia

(CJK)

Japanese Japanese 2007 Working Group Note (2012)

Chinese Mandarin, … 2015 Editor’s Draft (2017)

Hangul Korean pre-TF Working Draft (2015) (inactive)

South Asia

Indic Hindi, … 2012 Working Draft (2017)

Tibetan Standard Tibetan 2017 Editor’s Draft (2017)

West Asia 

& North 

Africa

Arabic Persian, Arabic 2015 Editor’s Draft (2017)

Hebrew Hebrew 2017 — (just started)

NE Africa

Ethiopic (Ge'ez) Ethiopic languages 2015 Editor's Draft (2016)

Europe

Latin European languages (2013) Working Draft (2014)
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● Japanese Layout Task Force (2007)

○ https://www.w3.org/2007/02/japanese-layout/

● Requirements for Japanese Text Layout

○ Working Group Notes: First Edition (2009), Second Edition (2012)

○ English documents, plus Japanese translations

○ https://www.w3.org/TR/jlreq/

● eBooks & i18n: Richer Internationalization for eBooks (Tokyo, 2013)

○ Top two concerns for Japanese participants: vertical text and ruby

○ https://www.w3.org/2013/06/ebooks/report

● Current Status of Japanese Typography Using Web Technologies

○ W3C Member Submission (January 2017)

○ https://www.w3.org/Submission/2017/SUBM-CSJTUWT-20170102/

Japanese
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Chinese
● Chinese Layout Task Force (2015)

○ https://www.w3.org/International/groups/chinese-layout/

● Requirements for Chinese Text Layout

○ Editor's Draft (2017)

○ English and Traditional/Simplified Chinese bilingual document

○ https://w3c.github.io/clreq/
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● There has never been a Korean Layout Task Force. A group of volunteer experts 

produced the requirement document in late 2010’s.

● Requirements for Hangul Text Layout and Typography (Working Draft, 2015)

○ Working Draft (2015)

○ English and Korean bilingual document

○ https://www.w3.org/TR/klreq/

Hangul (Korean)
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● Indic Layout Task Force (2012)

○ https://www.w3.org/International/groups/indic-layout/

● Indic Layout Requirements

○ Working Draft (2017)

○ English document

○ Focused largely on the Devanagari script,

with the goal to expand to 22 constitutionally recognized languages and 12 scripts

○ https://www.w3.org/TR/ilreq/

Indic
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Tibetan
● Tibetan Layout Task Force (2017)

○ https://w3c.github.io/i18n-activity/tlreq/

● Requirements for Tibetan Text Layout and Typography

○ Editor's Draft (2017)

○ English document

○ https://w3c.github.io/tlreq/
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Arabic Script
● Arabic Layout Task Force (2015)

○ Two languages: Persian and Arabic

○ https://w3c.github.io/i18n-activity/alreq/

● Text Layout Requirements for the Arabic Script

○ Editor's Draft (2017)

○ English only, with Persian and Arabic glossary

○ https://w3c.github.io/alreq/
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● Hebrew Layout Task Force (2017)

○ Early stages

○ https://w3c.github.io/i18n-activity/hlreq/

Hebrew
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● Ethiopic Layout Task Force (2015)

○ https://www.w3.org/International/groups/ethiopic-layout/

● Ethiopic Layout Requirements

○ Editor's Draft (2016)

○ https://w3c.github.io/elreq/

Ethiopic (Ge’ez)

24

https://www.w3.org/International/groups/ethiopic-layout/
https://w3c.github.io/elreq/


25



Latin Writing System
● Digital Publishing Interest Group

○ Which became part of Publishing@W3C, born out of the merger of IDPF and W3C (2017)

○ https://www.w3.org/publishing/

● Requirements for Latin Text Layout and Pagination

○ Working Draft (2014)

○ https://www.w3.org/TR/dpub-latinreq/
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Internationalization support on the Web (HTML/CSS)
● International text layout and typography index

○ Entry point for browser implementers and specification developers, pointing to relevant 

information in specifications, tests, and useful articles and papers

○ Editor's Draft (2017)

○ https://w3c.github.io/typography/

● Gap analysis checklist

○ Documents issues for scripts/languages in terms of support in specifications or user agents

○ Draft Article (2017)

○ https://w3c.github.io/typography/gap-analysis/

○ https://w3c.github.io/typography/gap-analysis/language-matrix.html
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Comparative Analysis
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Characters & Phrases
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Region Writing System Status

East Asia

(CJK)

Japanese Ideographic (Kanji), Hiragana, Katakana, European letters, common punctuations, and European numerals.

Chinese Ideographic, European letters, common punctuations, and European numerals.

Hangul Ideographic (Hanja), Hangul Syllables, Hangul Jamo*, European letters, common punctuations, and European numerals.

South Asia

Indic Devanagari & Devanagari Extended.

Tibetan Tibetan consonant, vowels, numerals, punctuations, and head marks.

W Asia & N 

Africa

Arabic

(Semantical) Arabic letters and diacritics, Arabic-Indic and Eastern Arabic-Indic numerals, joining behavior and joining control, 

bidirectional rendering.

NE Africa Ethiopic (Ge'ez) Ethiopic letters, numerals, punctuations, 

Europe Latin —

Encoding Considerations
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Region Writing System Status

East Asia

(CJK)

Japanese —

Chinese Four main typefaces: Song, Kai, Hei, Fangsong.

Hangul Both fixed width and proportional width fonts. (Same codepoint sets.)

South Asia

Indic —

Tibetan —

W Asia & N 

Africa

Arabic Different Writing Styles: Kufi, Thuluth, Naskh, Ruq’a, Ta’liq, Diwani, Nasta’liq, Maghribi.

NE Africa Ethiopic (Ge'ez) —

Europe Latin —

Writing and Font Styles
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Chinese
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Arabic
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Region Writing System Status

East Asia

(CJK)

Japanese

Tsumegumi (kerning/tracking): Text is set with negative inter-character space by arranging characters so that a portion of two 

character frames overlap each other.

In the main text of books, the most reader-friendly approach is to use solid setting.

Chinese —

Hangul

Hangul font kerning is adjusted by considering the inner space and contour region of Hangul syllables that are composed of 

Hangul Jamos.

South Asia

Indic —

Tibetan —

W Asia & N 

Africa

Arabic

Almost all the writing styles of Arabic script use a special shape when letters lam and alef are joined. Most Arabic fonts include 

mandatory ligatures for this combination.

NE Africa Ethiopic (Ge'ez)

Any number of kerning pairs and ligatures are possible for Ethiopic typography that would lead to better visual quality of 

printed literature.

Europe Latin —

Kerning & Ligature
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Japanese
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Hangul
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Hangul
39



Arabic
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Ethiopic
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Lines & Paragraphs
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Justification & Line-End Alignment

● Approaches to full justification https://w3c.github.io/i18n-drafts/articles/typography/justification.en

Region Writing System Status

East Asia

(CJK)

Japanese

The Japanese "single line alignment method" is a process for setting alignment for a run of text that is shorter than a given line 

length.

The intent of widow adjustment of paragraphs is to avoid that the last line of a paragraph contains less than a given number of 

characters.

Chinese (ditto)

Hangul (ditto)

South Asia

Indic —

Tibetan There are two alternative methods of justification: Inter-character spacing, and Tsek padding.

W Asia & N 

Africa

Arabic

There are a number of different ways to produce justified text in Arabic. In some cases several of these methods may be 

combined. In other cases, certain methods are disallowed.

NE Africa Ethiopic (Ge'ez)

Justification When SPACE is the Word Delimiter: like Western.

Justification When ETHIOPIC WORDSPACE is the Word Delimiter: “word bound” and “centered” styles.

Europe Latin Hyphenation and Justification (TBD)
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Japanese
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Japanese
45



Tibetan
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Arabic
47



Arabic
48



Arabic
49



Arabic
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Arabic
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Arabic
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Ethiopic
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Ethiopic
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Arabic
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Region Writing System Status

East Asia

(CJK)

Japanese — (tracking)

Chinese —

Hangul —

South Asia

Indic —

Tibetan Tibetan numerals or European numerals

W Asia & N 

Africa

Arabic TBD

NE Africa Ethiopic (Ge'ez)

In Ethiopic ordered lists a number of symbols are used for the counter suffix. For example: "/" , "፦" , "." , ")" and even "፡" (Ethiopic 

Wordspace).

Ethiopic corpus will present lists with two styles of alignment. These are a left side alignment at the list counter, or alignment 

along the counter suffix.

Europe Latin TBD

Lists & Counter Styles
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Japanese
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Tibetan
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Ethiopic
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Layout & Pages
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Region Writing System Status

East Asia

(CJK)

Japanese (See Vertical Text & Page Direction & Binding)

Chinese (See Vertical Text & Page Direction & Binding)

Hangul (See Vertical Text & Page Direction & Binding)

South Asia

Indic —

Tibetan —

W Asia & N 

Africa

Arabic

Arabic script is written from right to left. Numbers, even Arabic numbers, are written from left to right, as is text in a script that 

is normally left-to-right.

NE Africa Ethiopic (Ge'ez) —

Europe Latin —

Bidirectional Layout

● Additional Requirements for Bidi in HTML & CSS https://www.w3.org/TR/html-bidi/
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● Styling vertical Chinese, Japanese, Korean and Mongolian text https://www.w3.org/International/articles/vertical-text/

Region Writing System Status

East Asia

(CJK)

Japanese Vertical Writing Mode and Horizontal Writing Mode

Chinese Major Differences Between Horizontal and Vertical Writing Modes

Hangul Major Differences between Horizontal Writing and Vertical Writing

South Asia

Indic

In vertical arrangement of characters writing each character on a new line may not be suitable in Indian languages. The vertical 

arrangements of characters are sometimes used in Indian texts. In order to form correct arrangements, it is preferred to follow 

tailored grapheme cluster approach.

Tibetan

ISSUE 4: Is Tibetan written vertically with upright glyphs at all (eg. in table headings, in pictures, etc.)? If so, does it require that 

all elements composing a syllable be kept together in horizontal fashion, placing just syllables one above the other? Or does each 

non-subjoined/combining character move to the next line?

W Asia & N 

Africa

Arabic

1. Situations where short runs of text run vertically.

2. Arabic embedded in vertically orientated text.

3. Upright vertical Arabic text.

NE Africa Ethiopic (Ge'ez) —

Europe Latin —

Vertical Text
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Japanese
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Indic
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Arabic
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Arabic
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Arabic
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Region Writing System Status

East Asia

(CJK)

Japanese Native way of side-noting: Warichu: https://github.com/w3c/type-samples/issues/6

Chinese Indicating Meaning or Other Additional Information: Bilingual Annotations; Interlinear Comments.

Hangul FN in multi-column: three processing modes. Other options when the page is not full.

South Asia

Indic —

Tibetan TBD

W Asia & N 

Africa

Arabic TBD

NE Africa Ethiopic (Ge'ez) FN counters are simple superscripted cardinal numbers. (No mention of FN content layout.)

Europe Latin

Footnotes themselves can be quite complicated. Footnotes can contain multiple paragraphs, block quotes, poems, lists, and 

tables. Footnotes can contain other footnotes. Footnotes can extend across multiple pages. In short, a footnote is a container that 

can hold almost anything.

Notes & Footnotes
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Japanese
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Chinese
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Hangul
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Hangul
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Hangul
73



Hangul
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Hangul
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Page Numbering & Running Headers
Region Writing System Status

East Asia

(CJK)

Japanese PN & RH for vertically and horizontally set books with double running heads.

Chinese —

Hangul PN can be presented in many forms, and can also be located on any side of the corresponding page.

South Asia

Indic —

Tibetan TBD

W Asia & N 

Africa

Arabic TBD

NE Africa Ethiopic (Ge'ez)

The layout and formatting of page and section numbering in Ethiopic practices does not demonstrate a marked difference from 

Western conventions.

Europe Latin Running heads and footers may contain: [...] Counters of all sorts: page numbers, section numbers, chapter numbers. [...]
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Japanese
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Japanese
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Hangul
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Ethiopic
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Position and Size of Elements non-Paragraphs
Region Writing System Status

East Asia

(CJK)

Japanese Extensive details on Positioning of Illustrations & Processing of Tables.

Chinese —

Hangul Elements beside paragraphs (objects) are processed the same as characters, or as objects.

South Asia

Indic —

Tibetan TBD

W Asia & N 

Africa

Arabic TBD

NE Africa Ethiopic (Ge'ez) —

Europe Latin TK (?!)
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Japanese
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Hangul
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Hangul
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Page Direction & Binding
Region Writing System Status

East Asia

(CJK)

Japanese

Major Differences between Vertical Writing Mode and Horizontal Writing Mode:

    Vertical writing mode: A book starts with the left (recto) side and progresses from right to left.

    Horizontal composition: A book starts with the right (recto) side and progresses from left to right.

Chinese

Major Differences Between Horizontal and Vertical Writing Modes:

    Vertical composition: [...] A book starts with the left (recto) side and progresses from right to left.

    Horizontal composition: [...] A book starts with the right (recto) side and progresses from left to right.

Hangul

Major Differences between Horizontal Writing and Vertical Writing:

    In vertical writing: [...] pages progress from right to left, and pages are turned from left to right.

    In horizontal writing: [...] pages progress from left to right, and pages are turned from right to left.

Basic Elements of Designing Page Body: [...] Writing direction (vertical/horizontal).

South Asia

Indic —

Tibetan TBD

W Asia & N 

Africa

Arabic TBD

NE Africa Ethiopic (Ge'ez) —

Europe Latin

The nature of printing and binding mandate that the number of pages in a book be some multiple of eight, sixteen, or thirty-two 

pages.

Recto vs Verso.
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Japanese
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Japanese
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Hangul
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Hangul
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Conclusions & Future Work
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● How languages/writing systems/cultures measure themselves?

○ TFs start with the features most important to them.

○ Features not different from Latin/Western are usually left out in the documents.

○ It is common to assume anything not mentioned explicitly is not different.

○ But, sometimes “Not Applicable” needs more research before reaching the green stage.

● Comparing requirement documents helps with finding new questions & answers.

○ Specially in the age of web, it’s important to highlight what does NOT apply to a 

language/script/culture.

○ E.g. bold and italic are not applicable to Chinese characters. Other methods are used for emphasis.

Conclusions
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● Existing requirement documents

○ Hangul / Korean

■ The Working Draft has outstanding issues that need to be addresses before reaching WG 

Note.

○ Ethiopic

■ Active, but moving forward slowly. The Task Force can use help of more editors to reach the 

next stage sooner.

● New requirement documents, tests, and implementations

○ A new approach for the layout work, going forward: ie. to start with a gap analysis, then use that to 

drive areas of work on the requirements document, tests, followed by communication of 

requirements to spec/browser developers.

○ https://w3c.github.io/typography/gap-analysis/language-matrix.html

○ https://w3c.github.io/typography/gap-analysis/index?data=ethi

Future Work
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● Type Samples repository

○ https://w3c.github.io/type-samples/

● Next Steps for Japanese Script Support

○ Richard Ishida, Japan (March 2017)

○ https://www.w3.org/International/talks/1703-jleq/

● Strings and bidi

○ https://www.w3.org/International/articles/strings-and-bidi/

● Notes on JSON strings and text direction

○ https://w3c.github.io/i18n-discuss/notes/json-bidi

● Ruby Markup and Styling

○ https://www.w3.org/International/articles/ruby/markup

○ https://w3c.github.io/i18n-drafts/articles/ruby/styling.en.html

See also...
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質問？

문제？
 پرسش؟

سؤال؟

Questions?

 שְׁאֵלָה؟

题？
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