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Google Fonts?




What is "Google Fonts"?

® Free, open-source, font collection
® Free, public, content delivery

e We want to serve all Google users




What does Google Fonts do?

® Maintain & publish collection
e Web API
e Android API

® Tools and supporting technologies




Variable Fonts?




What is a "Variable Font"?

"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



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"?

Width

Weight



What is a "Static Font"?

- }
Width 1 o tef

weight 100
width 100%

Weight



What is a "Static Font"?

Width | o i tef

weight 100
width 100%

Weight

f

Regular.ttf
weight 400
width 100%



What is a "Static Font"?

[} [}
Width Thin.ttf Regular. ttf
weight 100 weight 400
width 100% width 100%

Weight

f

Bold. ttf
weight 700
width 100%



What is a "Static Font"?

Width

A

f

Thin.ttf
weight 100
width 100%

f

CondensedThin.ttf
weight 100
width 75%

f

Regular.ttf
weight 400
width 100%

f

CondensedRegular. ttf
weight 400
width 75%

f

Bold. ttf
weight 700
width 100%

f

CondensedBold. ttf
weight 700
width 75%

Weight

Google



What is a "Static Font"?

Width

Weight



What is a "Variable Font"?

Width

A

f

Weight.ttf

weight 100-700

width

100%

Weight

Google



What is a "Variable Font"?

Width

A

f

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

Weight

Google



What axes do variable fonts support?

ital
opsz
slnt
wdth
wght

Italic, from Roman (@) to Italic (1)
Optical size, >0

Slant, -90° < slnt < 90°

Width, >0 (and typically 50% < wdth < 200%)
Weight, 1 < wght < 1000

And custom axes! Up to 2'° total axes in a font! For example:

MONO

From Proportional font (@) to Monospace font (1)

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



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

Benefits of Variable Fonts

CO m p re SS Consolidate a font family into fewer, smaller files

Give display systems increased control over type

E X p re SS Give designers increased control over type

Google



Benefits of Variable Fonts

CO m p re SS Consolidate a font family into fewer, smaller files

Light Normal SemiBold Bold ExtraBold



Benefits of Variable Fonts

CO m p re SS Consolidate a font family into fewer, smaller files

Pixel, Android O: Roboto 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

.e;

Future Variable Font

Roboto-min-VF.ttf

~3MB



Benefits of Variable Fonts

Give display systems increased control over type



Benefits of Variable Fonts

Give display systems increased control over type

| remembered the case well, for it was one in

which Holmes had taken an interest on account € CSS
of the peculiar ferocity of the crime and the
wanton brutality which had marked all the text—align: justify

actions of the assassin. The commutation of his
death sentence had been due to some doubts as
to his complete sanity, so atrocious was his
conduct. Our wagonette had topped a rise and
in front of us rose the huge expanse of the moor,
mottled with gnarled and craggy cairns and tors.
A cold wind swept down from it and set us
shivering. Somewhere there, on that desolate
plain, was lurking this fiendish man, hiding in a
burrow like a wild beast, his heart full of
malignancy against the whole race which had
cast him out. It needed but this to complete the
grim suggestiveness of the barren waste, the
chilling wind, and the darkling sky. Even
Baskerville fell silent and pulled his overcoat
more closely around him.



Benefits of Variable Fonts

| remembered the case well, for it was one in
which Holmes had taken an interest on account
of the peculiar ferocity of the crime and the
wanton brutality which had marked all the
actions of the assassin. The commutation of his
death sentence had been due to some doubts as
to his complete sanity, so atrocious was his
conduct. Our wagonette had topped a rise and
in front of us rose the huge expanse of the moor,
mottled with gnarled and craggy cairns and tors.
A cold wind swept down from it and set us
shivering. Somewhere there, on that desolate
plain, was lurking this fiendish man, hiding in a
burrow like a wild beast, his heart full of
malignancy against the whole race which had
cast him out. It needed but this to complete the
grim suggestiveness of the barren waste, the
chilling wind, and the darkling sky. Even
Baskerville fell silent and pulled his overcoat
more closely around him.

variablefonts. typenetwork.com/topics/spacing/justification

Give display systems increased control over type

€ CSS
text-align: justify

Variable Font =

| remembered the case well, for it was one in
which Holmes had taken an interest on account
of the peculiar ferocity of the crime and the
wanton brutality which had marked all the actions
of the assassin. The commutation of his death
sentence had been due to some doubts as to his
complete sanity, so atrocious was his conduct.
Our wagonette had topped a rise and in front of
us rose the huge expanse of the moor, mottled
with gnarled and craggy cairns and tors. A cold
wind swept down from it and set us shivering.
Somewhere there, on that desolate plain, was
lurking this fiendish man, hiding in a burrow like a
wild beast, his heart full of malignancy against
the whole race which had cast him out. It needed
but this to complete the grim suggestiveness of
the barren waste, the chilling wind, and the
darkling sky. Even Baskerville fell silent and
pulled his overcoat more closely around him.


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

Benefits of Variable Fonts

E X p re SS Give designers increased control over type



Benefits of Variable Fonts

E X p re S S Give designers increased control over type

Recursive Docs

About Blog

Basics
Getting Started
Hello World
Configuration

Advanced

API

Guide

Getting Started

Recursive is a type family that maximizes fun
takes its initial inspiration from single-strok
of brush writing that is highly efficient, easy
and warmly energetic.

recursive.design

9:17 AM

Manhattan, New York, NY
Wednesday, October 9
Light Rain

50°

Nov 10AM  11AM  12PM
56° 50° 51° 51°

Precipitation

1PM 2PM
52° B51°

or
o

Humidity 75 %

Wind 12 mph
Thursday ) o
Scattered Thunderstorms 54 5 1
Friday o o
Clear 58 5 3
Saturday 600 540

Mostly Sunny

B4



http://recursive.design

Delivering Variable




Old Font, New Tricks




Old Font, New Tricks




Old Font, New Tricks

fVF
ﬁ Oswald[wght].ttf

e
@
[a



Upgrading Existing Families

: o BY/al D ™\ [
Point compatibility \

Metrics changes

o

D N\

Hinting

LI
o
<
14
O
o
>

Google



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

Avril Lavigne



VARIABLE
FONTS



Variable Fonts Are Complicated

AR
AR
[\ttt
[T
ANttt
AN AN TRTR®
ANAVNRRVD
ANARAVRVR
ARARRV®




Variable Fonts Are Complicated

Google



Browser Support

Global VF support

85%



Serving Legacy Browsers

Variable font, wght 400-700

Google



Serving Legacy Browsers

Variable font, wght 400-700

Regular Medium Semibold Bold
wght 400 wght 500 wght 600 wght 700

Google



Serving Legacy Browsers

Variable font, wght 400-700

Regular Medium Semibold Bold
wght 400 wght 500 wght 600 wght 700

wght 451

Google



Serving Legacy Browsers

Variable font, wght 400-700

Regular Medium Semibold Bold
wght 400 wght 500 wght 600 wght 700

Google



Serving Legacy Browsers

Variable font, wght 400-700

Regular Medium Semibold Bold
wght 400 wght 500 wght 600 wght 700

Google



Serving Legacy Browsers



Serving Legacy Browsers

default

font-weight: 500



Serving Legacy Browsers

@supports(font-variation-settings)

default/no yes

font-weight: 500 font-weight: 451



Byte Savings

Increase in file size following addition of variable font axes
B Min [ Average [ Max
400%

300%

200%

100%

0%
opsz wght wdth

Axis

Google



Byte Savings

Increase in file size following addition of variable font axes
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Byte Savings

Increase in file size following addition of variable font axes
B Min [ Average [ Max
400%

300%

200%

100%

0%
opsz wght wdth

Axis

Google



Adoption

0.50%

0.40%

0.30%

0.20%

0.10%

0.00%

Percent of font traffic that is variable on Chrome

== Android Chrome (all) == Mac OSX == Windows
6/2/19 6/16/19 6/30/19 7/14/19 7/28/19

Google



Adoption

Percent of font traffic that is variable on Chrome

== Android Chrome (all) == Mac OSX == Windows

" —

0.50%

0.40%

0.30%

0.20%
0.10% I
0.00%

I 6/2/19 6/16/19 6/30/19 7/14/19 7/28/19

Oswald VF Google



Oswald

148 MILLION per day



Fira Code

Literata
Crimson Pro
Kreon

Hepta Slab

Dosis
Comfortaa

Quicksand

Markazi Text



developers.google.com/fonts/docs/css?



Variable API

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

spec: family_name:axis_tag_list@axis_tuple_list



Variable API

In plain english:

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



Example: a single point

Roboto+Extremo:wght@500

e Family Roboto+tExtremo
e I want a font with weight at 500

® Default position for any other axes



Example: a single point

* (weight 500, width 100)
Width

Weight



Example: two points

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

e I want a to use Roboto Extremo with:
o Width at 75 and weight at 400

o Width at 125 and weight at 900



Example: two points

* (weight 900, width 125)
Width

* (weight 400, width 75)

Weight



Example: single region

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

e I want a to use Roboto Extremo with:
o A continuous width from 75 to 125; and

o A continuous weight from 100 to 900



Example: a region

Width

A

Weight 100

Weight 900

Width 125

Width 75

Weight

Google



Web Font Woes




Web Fonts Just Work, Right?

w5

5" i



Whole Font

/* slow & simple ftw? %/
@font-face

Download this
> src: url(whole-font.woff2);

font-family: 'Merriweather’;



Whole Font

/* slow & simple ftw? %/
Download this @font-face
> src: url(whole-font.woff2);

If page uses this — font-family: 'Merriweather’;



Fragmented Font

/* cyrillic */
@font-face
font-family: 'Merriweather’';
Download this —— | sre: url(cyrillic.woff2);
unicode-range: U+0400-045F;

/* latin */

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



Fragmented Font

/* cyrillic */
@font-face
. font-family: 'Merriweather’';
Download this —— = src: url(cyrillic.woff2);
unicode-range: U+0400-045F;
If page uses this —

/* latin */

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



Fragmented Font

/* cyrillic */
@font-face
) font-family: 'Merriweather’';
Download this—— = src: url(cyrillic.woff2);
unicode-range: U+0400-045F;
If page uses this —

/* latin */
@font-face
. font-family: 'Merriweather’;
Download this ——_ © grc. url(latin.woff2);

unicode-range: U+0000-00FF;
If page uses this —



Very Fragmented Font

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

/* part 1 of N %/

@font-face
src: url(partl.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>;






Google



Making It Better




Progressive Font Enrichment

Subset per page

Merge into one font

Built in to the browser

Google



Progressive Font Enrichment

Page 1: "Meows"

M




Progressive Font Enrichment

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

M

(7] ()
IE m o[]

Google



Progressive Font Enrichment

Page 1: "Meows" Page 2: "Awesome”

M A
e + m — M
o kern Aw e
s m
w o

s

w

kern Aw




Benefits

e Pay as you go

® Rendering fidelity

® Faster

Google



tinyurl.com/font-enrichment



Demo

First page has text:

WS DB PRE (I N TEMA,



Transfer Options

NOTE: all options other than incremental transfer break layout features across segments. In reality this forces the use of large blocks in many scenarios (Arabic, Indic,
many latin cases, etc).

17 codepoints in Demo Content

Options:
A) What Google Fonts would send today, > size 96.1 KB:

B) woff2 of each segment, > segments 26.2 KB:

C) Incremental Transfer. 3 patches 26.2 KB:

D) Optimal, woff2 of the exact subset:

Demo Content

Clear

W5 DBBEDREB TR TEREKT,

Google



Demo

Second page has text:

VRN DO ICE DM Z FNU LENSET,



Transfer Options

NOTE: all options other than incremental transfer break layout features across segments. In reality this forces the use of large blocks in many scenarios (Arabic, Indic,
many latin cases, etc).

34 codepoints (17 + 17) in Demo Content

Options:

A) What Google Fonts would send today, 3 size 182.7 KB:

B) woff2 of each segment, > segments 54.3 KB:

C) Incremental Transfer. 3 patches 35.2 KB:

D) Optimal, woff2 of the exact subset:

Demo Content

Clear
FRORDBR S TR OEH R Z2 FH U LN S E T,
15 DHEERPERE I TR TERET,




Transfer Options

NOTE: all options other than incremental transfer break layout features across segments. In reality this forces the use of large blocks in many scenarios (Arabic, Indic,
many latin cases, etc).

34 codepoints (17 + 17) in Demo Content

Options:
A) What Google Fonts would send today, 3 size 182.7 KB:

B) woff2 of each segment, Y segments 54.3 KB:

C) Incremental Transfer. 2 patches 35.2 KB:

D) Optimal, woff2 of the exact subset:

Demo Content

Clear
FRORDBR S TR OEH R Z2 FH U LN S E T,
15 DHEERPERE I TR TERET,




Transfer Options

NOTE: all options other than incremental transfer break layout features across segments. In reality this forces the use of large blocks in many scenarios (Arabic, Indic,
many latin cases, etc).

34 codepoints (17 + 17) in Demo Content

Options:
A) What Google Fonts would send today, 3 size 182.7 KB:

B) woff2 of each segment, Y segments 54.3 KB:

C) Incremental Transfer. 3 patches 35.2 KB:

D) Optimal, woff2 of the exact subset:

Demo Content

Clear
FRORDBR S TR OEH R Z2 FH U LN S E T,
15 DHEERPERE I TR TERET,



Transfer Options

NOTE: all options other than incremental transfer break layout features across segments. In reality this forces the use of large blocks in many scenarios (Arabic, Indic,
many latin cases, etc).

34 codepoints (17 + 17) in Demo Content

Options:
A) What Google Fonts would send today, 3 size 182.7 KB:

B) woff2 of each segment, Y segments 54.3 KB:

C) Incremental Transfer. 3 patches 35.2 KB:

D) Optimal, woff2 of the exact subset:

Demo Content

Clear
FRORDBR S TR OEH R Z2 FH U LN S E T,
15 DHEERPERE I TR TERET,




Demo

Third page has text:

K[IMI < E T TICHIBRERTUIL D TLVE o



Transfer Options

NOTE: all options other than incremental transfer break layout features across segments. In reality this forces the use of large blocks in many scenarios (Arabic, Indic,
many latin cases, etc).

44 codepoints (17 + 17 + 10) in Demo Content

Options:
A) What Google Fonts would send today, Y size 192.0 KB:

B) woff2 of each segment, > segments 82.5 KB:
C) Incremental Transfer. 3 patches 42.8 KB:

D) Optimal, woff2 of the exact subset:

Demo Content

Clear

AT € TISERZ RUVIL > TLV s,
ROVWRDBRHT-BO@®BZEHNV LS E T,
M5 DOHIBIPEB X T N TEMNKR,



What Scripts Benefit




What Scripts Benefit

The spectacle before us was indeed sublime.
Q21 N[N 12119958 NNNDN.

PRWCAN Ao i
EAHATE AT Db SToTel dTdhs Ichte o |

155 DRI F X TR,
J59] et 7|7 B Ao} gle,

Google



Simple Scripts

The spectacle before us was indeed sublime.
Q21 NN DN 1211958 NNNN.

ele Lol Al OF
g1 dTdTol hT oTullel dichs 3chtC T |

5 OB RRIE I T XN CTHEMEARTE,
=9 |} 7|4t= B5 Ao} 9l

Google



Complex Scripts

The spectacle before us was indeed sublime.
Q)W N DN 1211958 NN,

PRWCANNIAS )
EATS ATH! BT STATRT AThs Icpte o |

15 OB ORI T X TR,
59| Bu|oh 7] T B Ao} 9lr,

Google



Large Scripts

The spectacle before us was indeed sublime.
Q)W N DN 1211958 NN,

ele Lol Al OF
g1 dTdTol hT oTullel dichs 3chtC T |

5 OBEEROIE 1L T N THEMRTE,
=9 gH|e} 7|+4= 5 Aol QlH.,

Google



Variable Fonts

® Web usage is picking up!

e "Variable fonts are smaller" oversimplifies

® Progressive enrichment to the rescue?

© Only transfer what we use

Google



© YouTube x

& > C @& youtube.com

= @Vouluhe
A FL

$ &2

O EBFvoFL
m >1735Y

o RBE

BEOFME. IAX b F
¥ URLERETSICIED
JAYLTLES W,

BEST OF YOUTUBE

ZHY R 51k

360° FHig

Q00000000
N
8

FrrFI—5%

YOUTUBE Dt —E X

@  YouTube Premium

(@) 517

x

Assembling the new Trans
and on the Corvette! Perfect
itsjusta6 @

2375 13388 - 21 Bl

Dude Perfect @

@ BEE - FEY Y BT900F v R

NAGEAN Y~ RY 2
DEEDHRTROBEBEA..
The World of Boxing! @ MAKSYM
130077 [E1475E - 2 BRG]

. OvJ-krEYT 83T00Fv>FIL

Evanescence - My Immortal
(Official Music Video) (Official Video)

Evanescence J Gorillaz 4
6f% 14788 « 9 Al

% BEE- FEYY 53TH0Fv>RIL

Editor Edition 2 | Dude

78075 [EI4REE « 2 BAI

The Best of Conor McGregor
2008-2017 highlights HD

180077 [EHREE - 2 4]

Gorillaz - Clint Eastwood

2.36F EI4REE - 3 4l

UFC 241 Embedded: Viog
Series - Episode 2

UFC - Ultimate Fighting Champ.
947, B4R - 1 BA

Greatest Sports Moments -
M83 Outro (HD)

LeBreton
100075 [E14788 « 1 E41

vevo

The Weeknd - False Alarm

The Weeknd ¢
1.3(8 EIREE - 2 a1

QUARTERFINALS

WOW! Kodi Lee's Emotional
Performance Might Make...

America's Got Talent @
7675 EIREE - 19 A

SoANIEL

CORMIER
31

UFC 241 Free Fight: Daniel
Cormier vs Stipe Miocic 1

UFC - Ultimate Fighting Champ.
29975 [E14REE « 1:BMH]

Classic Rock Greatest Hits
60s & 70s and 80s - Classic...
Music For Memory &

140077 [E}REE - 12 DA HI

B ¥ Incognito @

LITTLE WOMEN - Official
Trailer (HD)

Sony Pictures Entertainment
17077 [E1478E - 1 HAT

Frox)

UFC Uruguay: Weigh-in
Highlight

UFC - Ultimate Fighting Champ.
137 [E14REE - 4 HED

R.E.M. - Losing My Religion
(Official Music Video)

remhq J
5.8(8 14788 - 8 &)

Noto Sans JP
Roboto Regular
Roboto Medium

YouTube Sans



Current Status




W3C Web Fonts Working Group

e Created the WOFF and WOFF2 ﬂ@

® Cross industry collaboration

e Participants from many companies



W3C Web Fonts Working Group

e Rechartered for PFE ﬁ@

® Two approaches being considered



Smart Server, Simple Client

® Server handles complexity

® C(Client just applies patches



Smart Server, Simple Client

Client Has Client Wants
M
e M
0 e
s m
w 0
s
w
kern Aw




Smart Server, Simple Client

I have: NMeosll < 2

°

Need additional: Am



Smart Server, Simple Client

Server computes 2 subsets:

Client’s Desired State Client’s Current State

M

M e

e o

m s

0 w

3

w

kern Aw




Smart Server, Simple Client

Then computes a binary diff

Client's Desired State Client's Current State Binary Patch

M A

M — e — m

e o kern Aw

m s

0 w

3

w

kern Aw




Smart Server, Simple Client

A

m

kern Aw




Smart Server, Simple Client

Client's Font Patch from Server Desired Subset

M A
e + m — M
o kern Aw e
s m
w o

s

w

kern Aw




Simple Server, Smart Client

e Complex client
e Standard HTTP server

e HTTP range requests



Simple Server, Smart Client

Table directory

loca

shaping

a

b

Google




Simple Server, Smart Client

Ranges: 201-456, ...



Simple Server, Smart Client

Table directory

loca

shaping

a

b




Trade Offs

Smart Server Smart Client
e FEasy client implementation e Standard HTTP server
® Ongoing optimization e FEasy adoption

® FEasy self hosting

Google



Trade Offs

Smart Server

e Works with codepoints

® Over delivers glyphs

® Subsets all tables

Smart Client

e Works with glyph IDs

Only subsets glyf

Google



Glyphs Needed by Method (English)

B Glyphs (Smart Client) [ Glyphs (Smart Server) Glyphs (All)
1,943 1,942
2,000
1,500 1,294
996 938
1,000
672
500 277
9195 97117 95126 97102 9598 96121 95134
o mmEm sl .| L m ] mE =B 9
. Q- Q" 2 A\ Q
QO\Q 0{§® \‘\é‘ (\%Q *:leq leqo 6@09
< < > >
&5 & & & i 5 &



Final Font Size by Method (English)

B Font Size Smart Client (kb) [ Font Size Smart Server (kb) Full Font Size (kb) -

300 263
217
E 179
200 | 172
156 148 150 - 154
120
83 = 83
100 55 | 59
ol 23 27 15 27 22 23
) |
- < NG Q
8 5 & & & S <
Qg'q -4\0® \,‘bé %é\ {;& \-°Q~ 0{0
o N Q S X3 3 R
N ¥ W R L & o

Google



Table Sizes for Roboto (kb)

Other

93% Layout Data
17.6%

Glyph Data

73.1%

Google



Glyphs Needed by Method (Arabic)

B Glyphs (Smart Client) [ Glyphs (Smart Server) Glyphs (All)
8,000
6,759
6,000
4,000
1,240
2,000 1,215 822 1,217

794
570. 24:336 24(333 30688 247 :
0



Final Font Size by Method (Arabic)

B Font Size Smart Client (kb) B Font Size Smart Server (kb) Full Font Size (kb)
800
626
600 500
400 340
253
171 156
200
56 76 59
0 .=
g S Q&'
& @ &
$ &




Table Sizes for Amiri (kb)

Other
12.0%
Layout Data
34.3%
Glyph Data
53.7%

Google



Glyphs Needed by Method (Devanagari)

B Glyphs (Smart Client) [ Glyphs (Smart Server) Glyphs (All)
1,500 1412 1,368
1,100
1,006 1,027
1,000 824 801 818
713 716 737

500




Final Font Size by Method (Devanagari)

B Font Size Smart Client (kb)

B Font Size Smart Server (kb)

800
630
600
419 432
400 300 299
238
177,
200
0
o\{b..‘ 0\0.-‘ 0& .’- 0\.0‘
) ) S )
R £ @ e o
R o (s ¥
& I & W S

Full Font Size (kb)




Table Sizes for Baloo (kb)

Other Layout Data
5.3% 13.7%
Glyph Data

81.0%

Google



Competition Is Good

e Both are promising
e Test to find the best

e Share ideas




Evaluating Proposals




Comparing Proposals

We want
® Rendering fidelity

e Fast page loads

For
® Any page
e Any script

® Any network

Google



Simulation

Simulate realistic

e Network conditions

e 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!

Google



Roadmap




Roadmap

Analysis Specification Implementation Adoption

Google



Analysis

Analysis Evaluation Specification Implementation Adoption

® Proposals

® FEvaluation Framework

® Gather data and test

Google



Evaluation

Analysis Specification Implementation Adoption

e FEvaluation report

® Recommend path forward

Google



Specification

Analysis Evaluation Specification Implementation Adoption

® Formal specification

® Enables interoperability

Google



Implementation

Analysis Evaluation Specification Implementation Adoption

e Two implementations

e Built from the spec

Google



Adoption

Analysis Evaluation Specification Implementation Adoption

e Shipped in browsers

® Deployed by font hosts

Google
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