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About Me

My name is Kevin Graaf.
I’m a computer scientist interested in...
— Computer Ty pography

— Emerging, minoritized, and ancient writing systems
— Programming Language Theory




About This Presentation

Generated from a TEI document (more on this later)
Rendered using a Dubsar font
No so—called ""AI' was used to produce this work




The Status Quo

OpenType
— Nearly universal font format
— Outline based

— Typically also contains metadata for kerning or ligatures




The Status Quo (Continued)

Approximately three phases in a typical text rendering pipeline:
— Bidirectional Segmentation — e.g. GNU FriBiDi
— Shaping — e.g. HarfBuzz

— Rasterization — e.g. Freélype




Limitations

— Vertical text (among other things) is hard
— Shaping model has to be built into OpenType
— Deeply complex (camulatively hundreds of thousands of lines of code)

— Little to no abstraction




Three Myths...

...that Computer Scientists Believe About Text




Myth 1:

MYTH:
There are no new writing systems

FACT:
Dozens of new writing systems have been created over the past century




Myth 2:

MYTH:
Writing is a linear sequence of symbols, written left to right
(sometimes right to left), top to bottom

FACT:
Countexamples exist for each of these assumptions




Myth 3:

MYTH:
Computer text is just printed text or handwriting transposed to a screen

FACT:
Computer text is an entirely new modality of writing and language




Introducing Dubsar ST

A new text and typography engine for rendering e.g. TEI documents
Named after the Sumerian word for scribe
Every font is a program

Every glyph is a function
Stroke rather than outline based




The Big Ideas

Each glyph function has access to its graphical context
This graphical state can be arbitrarily modified
Paths can be directly manipulated as first-class data

Glyphs can dynamically compute optimal spacing, i.e. kerning
Each glyph is responsible for placing the cursor when it returns

Conclusion: a Dubsar font program fully embodies
the underlying logic of a writing system




Example/Ejemplo &%
function wedge(rot: int, size: real)

tip: path := (0,5) lineto (4,5) lineto (24) close
len: path := (24) lineto (2;5)

wed: path := tip .. len

return scale(rotate(wed, rot), size)
end

glyph U+1202D

draw wedge(0, 1.0)
draw wedge(—45, 0.8)
draw wedge(—90, 1.0)
draw edge(-135, 0.8)

return 16, 16, 0
end



Result/Resultado




Case Study: TEI

These slides were generated from a TEI document
Inspired by ""difficult’” TEI features such as writing direction and custom glyphs
All text you see has been rendered with Dubsar

Latin glyphs are based on public—domain Hershey Fonts
Non-Latin glyphs are all my own design




Case Study: Maya

Yaxchilan Lintel 14 (Transcription, transliteration, and translation from mesoweb.com)

(On the day) 4 Imix (on) the 4th of Mol, K’awiil Kab(?) Muwaan Chanal
Chak Bay Kaan, the wahy(?) of ...1 Ixik K’uh Ix Chak Joloom Sajal
and mother of the king, was conjured.




Transcription/transcripcion

A1 B1C1
AZ B2 C2
A3 B3 C3
A4 B4 G4

(A1) 4~""IMIX" (Bl) 4-molld] (A2) TZAK—ja (B2) K’ AWIIL (A3) KAB-MUWAAN
(B3) [CHAN] NAI-la (A4) CHAK-ba—ya ka—KAAN (B4) u—WAY-ya—ja—la
(C1) TI001-TXIK—K’UH (C2) IX-CHAK-JOL (C3) [¥-sa—ja (G4) ya—ANATZ' 2-AJAW chan







Future Work

Formalization of the virtual machine
Improved graphics model
Public release in 6 months to 1 year

(depending on funding, etc)




Questions?
httpsy/kbg.sh/Projects/Dubsar/




