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Google Fonts?



● Free, open-source, font collection

● Free, public, content delivery

● We want to serve all Google users

What is "Google Fonts"?



● Maintain & publish collection

● Web API

● Android API

● Tools and supporting technologies

What does Google Fonts do?



Variable Fonts?



"A variable font is a single font file that behaves like multiple fonts."

– John Hudson, "Introducing OpenType Variable Fonts" on Medium

medium.com/variable-fonts/https-medium-com-tiro-introducing-opentype-variable-fonts-12ba6cd2369

What is a "Variable Font"?

https://medium.com/variable-fonts/https-medium-com-tiro-introducing-opentype-variable-fonts-12ba6cd2369


What is a "Static Font"?

Light Normal SemiBold Bold ExtraBold

Weight axis



What is a "Static Font"?
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Width Thin.ttf
weight 100
width  100%
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What is a "Static Font"?
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What is a "Static Font"?

Weight

Width Thin.ttf
weight 100
width  100%

Regular.ttf
weight 400
width  100%

Bold.ttf
weight 700
width  100%

CondensedThin.ttf
weight 100
width  75%

CondensedRegular.ttf
weight 400
width  75%

CondensedBold.ttf
weight 700
width  75%



What is a "Static Font"?

Weight

Width



What is a "Variable Font"?

Weight

Width Weight.ttf
weight 100-700
width  100%



What is a "Variable Font"?

Weight

Width

WidthWeight.ttf
weight 100-700
width  75%-100%



ital Italic, from Roman (0) to Italic (1)

opsz Optical size, >0

slnt Slant, -90° < slnt < 90°

wdth Width, >0 (and typically 50% ≤ wdth ≤ 200%)

wght Weight, 1 ≤ wght ≤ 1000

And custom axes! Up to 216 total axes in a font! For example:

MONO From Proportional font (0) to Monospace font (1)

What axes do variable fonts support?

docs.microsoft.com/en-us/typography/opentype/spec/dvaraxisreg

https://docs.microsoft.com/en-us/typography/opentype/spec/dvaraxisreg


Compress Consolidate a font family into fewer, smaller files

Finesse Give display systems increased control over type

Express Give designers increased control over type

Benefits of Variable Fonts



Compress Consolidate a font family into fewer, smaller files

Benefits of Variable Fonts

Light Normal SemiBold Bold ExtraBold



Compress Consolidate a font family into fewer, smaller files

Benefits of Variable Fonts

Roboto-Black.ttf
Roboto-BlackItalic.ttf
Roboto-Bold.ttf
Roboto-BoldItalic.ttf
Roboto-Italic.ttf
Roboto-Light.ttf
Roboto-LightItalic.ttf
Roboto-Medium.ttf
Roboto-MediumItalic.ttf
Roboto-Regular.ttf
Roboto-Thin.ttf
Roboto-ThinItalic.ttf

RobotoCondensed-Bold.ttf
RobotoCondensed-BoldItalic.ttf
RobotoCondensed-Italic.ttf
RobotoCondensed-Light.ttf
RobotoCondensed-LightItalic.ttf
RobotoCondensed-Medium.ttf
RobotoCondensed-MediumItalic.ttf
RobotoCondensed-Regular.ttf

~6MB

Pixel, Android O: Roboto Fonts Future Variable Font

Roboto-min-VF.ttf

~3MB

→



Finesse Give display systems increased control over type

Benefits of Variable Fonts



Finesse Give display systems increased control over type

Benefits of Variable Fonts

← CSS
text-align: justify



Finesse Give display systems increased control over type

Benefits of Variable Fonts

← CSS
text-align: justify

Variable Font →

variablefonts.typenetwork.com/topics/spacing/justification

https://variablefonts.typenetwork.com/topics/spacing/justification


Express Give designers increased control over type

Benefits of Variable Fonts



Express Give designers increased control over type

Benefits of Variable Fonts

recursive.design

http://recursive.design


Delivering Variable



Old Font, New Tricks

F

F

F

F



Old Font, New Tricks
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VF



Old Font, New Tricks

F

F

F

F

VF

VF

Oswald[wght].ttf



• Point compatibility
• Metrics changes
• Hinting

Upgrading Existing Families

 U
PG

R
A

D
E



Source:  genius.com/Avril-lavigne-complicated-lyrics

Why’d you have to go 
and make things so 
complicated?

Avril Lavigne

“
”

Singer, Songwriter



Variable Fonts Are Complicated



Variable Fonts Are Complicated



Variable Fonts Are Complicated

Source:  https://en.wikipedia.org/wiki/Hypercube



85%

Global VF support

Browser Support

Source:  https://caniuse.com/#feat=variable-fonts



Serving Legacy Browsers

Variable font, wght 400-700



Serving Legacy Browsers

Variable font, wght 400-700

Regular
wght 400

Medium
wght 500

Bold
wght 700

Semibold
wght 600
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Serving Legacy Browsers

Variable font, wght 400-700

Regular
wght 400

Medium
wght 500

Bold
wght 700

Semibold
wght 600

wght 451



Serving Legacy Browsers

.wght451



Serving Legacy Browsers

.wght451

font-weight: 500

default



Serving Legacy Browsers

@supports(font-variation-settings)

.wght451

font-weight: 500 font-weight: 451

yesdefault/no



Byte Savings



Byte Savings



Byte Savings



Adoption



Adoption

Oswald VF



Oswald

148 MILLION per day





https://developers.google.com/fonts/docs/css2



/css2?family=<spec>[&family=<spec2>...]

spec: family_name:axis_tag_list@axis_tuple_list

Proprietary + Confidential

Variable API



In plain english:

For each family specify one or more regions of its 
axis space that you want to use

Proprietary + Confidential

Variable API



Roboto+Extremo:wght@500

● Family Roboto+Extremo

● I want a font with weight at 500

● Default position for any other axes

Proprietary + Confidential

Example: a single point



Weight

Width

Example: a single point

(weight 500, width 100)



Roboto+Extremo:wdth,wght@75,400;125,900

● I want a to use Roboto Extremo with:

○ Width at 75 and weight at 400

○ Width at 125 and weight at 900

Proprietary + Confidential

Example: two points



Weight

Width

Example: two points

(weight 400, width 75)

(weight 900, width 125)



Roboto+Extremo:wdth,wght@75..125;100..900

● I want a to use Roboto Extremo with:

○ A continuous width from 75 to 125; and

○ A continuous weight from 100 to 900

Proprietary + Confidential

Example: single region



Weight

Width

Example: a region

Width

Weight 900Weight 100
Width 75

Width 125



Web Font Woes



Web Fonts Just Work, Right?



Whole Font

/* slow & simple ftw? */
@font-face
    src: url(whole-font.woff2);  
    font-family: 'Merriweather';

Download this



Whole Font

/* slow & simple ftw? */
@font-face
    src: url(whole-font.woff2);  
    font-family: 'Merriweather';

Download this

If page uses this



Fragmented Font

/* cyrillic */
@font-face
    font-family: 'Merriweather';
    src: url(cyrillic.woff2);    
    unicode-range: U+0400-045F;

/* latin */
@font-face
    font-family: 'Merriweather';
    src: url(latin.woff2);
    unicode-range: U+0000-00FF;

Download this



Fragmented Font

/* cyrillic */
@font-face
    font-family: 'Merriweather';
    src: url(cyrillic.woff2);    
    unicode-range: U+0400-045F;

/* latin */
@font-face
    font-family: 'Merriweather';
    src: url(latin.woff2);
    unicode-range: U+0000-00FF;

Download this

If page uses this



Fragmented Font

/* cyrillic */
@font-face
    font-family: 'Merriweather';
    src: url(cyrillic.woff2);    
    unicode-range: U+0400-045F;

/* latin */
@font-face
    font-family: 'Merriweather';
    src: url(latin.woff2);
    unicode-range: U+0000-00FF;

Download this

If page uses this

Download this

If page uses this



Very Fragmented Font

/* Google Fonts CJK: 100+ @font-face rules */

/* part 1 of N */
@font-face
    src: url(part1.woff2);    
    unicode-range: <chars in part 1>;

/* part 2 of N */
@font-face
    src: url(part2.woff2);    
    unicode-range: <chars in part 2>;
...
/* part N of N */
@font-face
    src: url(partN.woff3);
    unicode-range: <chars in part N>;







Making It Better



● Subset per page

● Merge into one font

● Built in to the browser

Progressive Font Enrichment



Progressive Font Enrichment

Page 1: "Meows"
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Progressive Font Enrichment

Page 1: "Meows" Page 2: "Awesome"

M

e

o

s

w

A

M

e

m

o

s

w

kern Aw



Progressive Font Enrichment

Page 1: "Meows" Page 2: "Awesome"

+ =
M

e

o

s

w

A

m

kern Aw

A

M

e

m

o

s

w

kern Aw



● Pay as you go

● Rendering fidelity

● Faster

Benefits



tinyurl.com/font-enrichment



First page has text:

彼らの機器や装置はすべて生命体だ。

Demo





Second page has text:

赤い炎が尖った翼の輪郭を浮かび上がらせた。

Demo











Third page has text:

気が付くとすでに地球を飛び立っていた。

Demo





What Scripts Benefit



What Scripts Benefit

The spectacle before us was indeed sublime.
.המראה שלפנינו אכן היה נשגב

೗ಮ࣠ޤञ أ࣠ޤ࣠ࠕޤ ࠭ᑘᄈ୹୵ن ا቏ሄ. 
हमार ेसामने का नज़ारा वाकई उतृ्कष्ट था ।

彼らの機器や装置はすべて生命体だ。
그들의 장비와 기구는 모두 살아 있다.



The spectacle before us was indeed sublime.
.המראה שלפנינו אכן היה נשגב

೗ಮ࣠ޤञ أ࣠ޤ࣠ࠕޤ ࠭ᑘᄈ୹୵ن ا቏ሄ. 
हमार ेसामने का नज़ारा वाकई उतृ्कष्ट था ।

彼らの機器や装置はすべて生命体だ。
그들의 장비와 기구는 모두 살아 있다.

Simple Scripts



Complex Scripts

The spectacle before us was indeed sublime.
.המראה שלפנינו אכן היה נשגב

೗ಮ࣠ޤञ أ࣠ޤ࣠ࠕޤ ࠭ᑘᄈ୹୵ن ا቏ሄ. 
हमार ेसामने का नज़ारा वाकई उतृ्कष्ट था ।

彼らの機器や装置はすべて生命体だ。
그들의 장비와 기구는 모두 살아 있다.



Large Scripts

The spectacle before us was indeed sublime.
.המראה שלפנינו אכן היה נשגב

೗ಮ࣠ޤञ أ࣠ޤ࣠ࠕޤ ࠭ᑘᄈ୹୵ن ا቏ሄ. 
हमार ेसामने का नज़ारा वाकई उतृ्कष्ट था ।

彼らの機器や装置はすべて生命体だ。
그들의 장비와 기구는 모두 살아 있다.



Variable Fonts
[    wght    ][    wdth    ][    opsz    ]

[  wght  ][  wdth  ]
[ wght ]

● Web usage is picking up!

● "Variable fonts are smaller" oversimplifies

● Progressive enrichment to the rescue? 
○ Only transfer what we use



Noto Sans JP

Roboto Regular

Roboto Medium

YouTube Sans



Current Status



● Created the WOFF and WOFF2

● Cross industry collaboration

● Participants from many companies

W3C Web Fonts Working Group

W3C® is a trademark (registered in numerous countries) of the World Wide Web Consortium; marks of W3C are registered 
and held by its host institutions MIT, ERCIM, Keio, and Beihang.



● Rechartered for PFE

● Two approaches being considered

W3C Web Fonts Working Group

W3C® is a trademark (registered in numerous countries) of the World Wide Web Consortium; marks of W3C are registered 
and held by its host institutions MIT, ERCIM, Keio, and Beihang.



● Server handles complexity

● Client just applies patches

Smart Server, Simple Client



Smart Server, Simple Client

Client Has
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Smart Server, Simple Client

I have: MeosW

Need additional: Am 



Smart Server, Simple Client

Server computes 2 subsets:

Client’s Current State
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Smart Server, Simple Client
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Then computes a binary diff

Client’s Current State
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kern Aw

Binary Patch



Smart Server, Simple Client
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Smart Server, Simple Client

Client’s Font Desired Subset
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Patch from Server



● Complex client

● Standard HTTP server

● HTTP range requests

Simple Server, Smart Client



Simple Server, Smart Client

Table directory

loca

shaping

a

b

c

d

e

f



Simple Server, Smart Client

Ranges: 201-456, ...



Simple Server, Smart Client

Table directory

loca

shaping

a

b

c

d

e

f



Smart Server

● Easy client implementation

● Ongoing optimization

Trade Offs

Smart Client

● Standard HTTP server

● Easy adoption

● Easy self hosting



Smart Server

● Works with codepoints

● Over delivers glyphs

● Subsets all tables

Trade Offs

Smart Client

● Works with glyph IDs

● Only subsets glyf





















● Both are promising

● Test to find the best

● Share ideas

Competition Is Good



Evaluating Proposals



Comparing Proposals

We want
● Rendering fidelity
● Fast page loads

For
● Any page
● Any script
● Any network



Simulation

Simulate realistic

● Network conditions
● User browsing

Compare, pick a winner!



Wanted: Browsing Dataset

We don't HAVE a dataset of 
browsing sessions

Working on creating a realistic 
dataset and simulation rig

THEN we can pick a winner!



Roadmap



Evaluation Specification ImplementationAnalysis Adoption

Roadmap



● Proposals

● Evaluation Framework

● Gather data and test

Analysis

Evaluation Specification ImplementationAnalysis Adoption



Evaluation

Evaluation Specification ImplementationAnalysis Adoption

● Evaluation report

● Recommend path forward



Specification

Evaluation Specification ImplementationAnalysis Adoption

● Formal specification

● Enables interoperability



Implementation

Evaluation Specification ImplementationAnalysis Adoption

● Two implementations

● Built from the spec



Adoption

Evaluation Specification Implementation

● Shipped in browsers

● Deployed by font hosts

Analysis Adoption



ATypI 2019

Thank you

tinyurl.com/font-enrichment

developers.google.com/fonts/docs/css2


