A 15KB library just solved a 30-year-old architectural debt.
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web developers have been
waiting for since 1994.

Cheng Lou.

layout, performance, and
AI-driven UTI iteration.
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The web ecosystem reacted to a single, unanswered question.

14.5am

8

F{— 248px ——

TN

240px

—

| Une-height: 1.5;

| P

] fent-slee: 16ps;

|
| paddimg-top: 18ps;

| sargin-boties: Japx;

text-aligm: Jostify: I f

werd-Ereak: break-werd; I

averflow: kldden;

2|
9.13%0m —x

T

14. Sem

e

—— 248px —

f,:--—r---..;:_-

A

____.__..__I. -
|
|
|
|

N

|

. |
|

|

|

] |

|

I |

I |

Line-height: 1.5; |

| fent-size: 16px;

padding-top: 18px;

%

pargin-bottos: 18ps; |

/

text-slign: Justify: | |

ward-break: break-word; I

overflea: Hldden: |

ooy

14,5

e

|- i

Jertbim |3.1¢139
s N ]

e

L

r'-

246px
“

;Jnddlru-le: 18ps: E.-"f p

|

sargln-bottan: Hdpx;

Yeit-allgn: Jusilfy;

word-Break: Greak-war

overThor: Oldden; I

le

240px

E L 298px

:_1-'-".5&H‘r
:3,5em

-

240px

WIDTH: VARIABLE

—~

o~
F o e
z| | |23
= o =
=) E =
[, E
= ]E =
21 13T
— E
L E
= E
LLs g =
i E =
=3
I.l-\#I-. = E

!
LLISY 5

fili J|'1|r|'i|!.-':.. Bkl

How tall will
this text be? | |

WIDTH: VARIABLE 2

MMONMNN " LHBIIH

The Anomaly:

The Reality:

13,0008 GitHub stars
in 72 hours.

just to answer a basic geometric question.

For three decades, the web has lacked a way
to measure paragraph height without forcing the
browser to recompute the entire document tree.

We accepted global performance degradation
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Every native platform treats text measurement as a standalone operation.

Platform Approach Side Effects

iI0S sizeWithAttributes None. Independently queryable module.
Android StaticlLayout None. Fast memory operation.

Flutter TextPainter None. Isolated rendering.

Jetpack Compose TextMeasurer None. Pure layout primitive.
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iThe global cascade of a forced synchronous layout. |
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This globally coupled cascade causes stuttering, dropped frames, and sluggishness.

Measuring hundreds of items for a virtual list forces the browser to run this heavy global cycle hundreds of times.
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Pretext exploits a safe, isolated backdoor in the browser architecture.

L

Tl

111
LR

LN}

9y

<A
ke ] Z Canvas and DOM rendering share the exact
% same underlying font engine. Canvas operates
The Front Door é completely safely outside the layout tree.
E
s L/
1 Global Layout Tree (DOM) |
Z Y 7 The Backdoor
/ ¥ % 0 7 I canvas.measureText()
|eBq ido 467 |
; %, "'('5"' *’f’ D™ Q \ '@ 2
/ L b= 7
/ Z 2 2 OQ ,_
ff- % 'ﬁ % 7 Zero Reflow
if’ s A e Impatt
Triggers Reflow

\/A

7 P PP L LT LR LI E AL
L

A AL AL ST LAY

PP LSS LIS SIS IISY,

PSS

Shared Browser Font Engine

SIS SISS

SSLLSLLLLLTLLISLSLLSLLLS LTSS SIS TSI AL LSS IS TS IS SIS A

i)

. P
e e e e e e s

A NotebookLM



The two-phase engine separates heavy preparation from ultra-fast layout.

% 7
N ~19ms for 500 texts. Handles heavy

;ji localization and segment bounds. [~
prepare(text, font) - Runs Once - -t
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~0.09ms for 500 texts. Pure memory ‘
—» | arithmetic emulating word-wrap
ﬂ’j algorithms. 200x speedup.

:
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%: By moving the word-wrap algorithm entirely into userland memory, ;%

DOM access is completely eliminated during layout resizing.




Ground-truth validation against pixel rendering
across all browsers.

Thal & Complex Graphemes X-Ray CJK Support
Nsnaday ' In my younger and more vulnerable years my MRS
NISUAONNG father gave me some advice that I've been ZDPZil
turning over in my mind ever since. '

‘Whenever you feel like criticizing any one,” he

Arabic & Bidirectional : e st e e | Emojis & Soft Hyphens

ﬂ)"j ;’:‘_’ frthis world haven’t had the advantages that FTesting :7{ l
‘0opo npTa- | | youvehad. complexity

Validated pixel-by-pixel against Chrome, Safari, and Firefox rendering engines.
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he 1886px

' Paradigm 1: True virtualization with zero layout shift.

Guess and Jump Absolute Precision
\ .-'-'} —-fﬁ'-
(. 3 i | >< Ih: 142px
| E——
—%
7 s
iy & .
—— ‘ h: 218px
& B B T
= ee————y B e
(Feean == | -~ Z et ! b
,;,.,.5;?“777 D 4 —Eat h: 165px
= L L L LA L _:j il
— Sudden height increase — I
F '
"WHHE_ -
— = S hi 198px
—— B 2
o
— .
k‘ "'y H“""h--._#--- h: 160px

Knowing the exact height of every item before rendering eliminates layout shift completely.
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Paradigm 2: The mathematically tightest multiline shrink-wrap.

CSS Default The Search Pretext Final
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r ' . . . j'\ | | | [ARRLLIAARLA] 'II'I LI 'IIII ARRELETANRR A 1111 111 I|I|I:|I '||II|I|I!III|III|II
This Is a multi-line —%Th|s IS a multi- Ilne-" This Is a multi-line
chat message with ——:z-chat message Wlth{——_ chat message with
variable line lengths. —:*fvanable line Iengths L variable line lengths.
2 4 ]
: ZERO WASTED SPACE
walkLineRanges()
—| // Binary search for optimal widthB'F:- w: optimal_px
< =

CSS cannot express “make this container exactly as wide as its widest line.”
Pretext searches for this mathematically optimal layout primitive.

&1 NotebookLM




A&

h: 1080px

Paradigm 3: Flowing text around moving obstacles.

h: 1080px
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» CSS dropped magazine-style

layout constraints due to
complexity.

« With layoutNextLine(),
every single line can have a
dynamically calculated
max-width.

» Complex layouts around

dynamic or moving objects
are now trivial userland
operations.
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Paradigm 4: Headless Al-layout verification.
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Validating that generated text perfectly fits UI containers can now happen server-side. Closes the
feedback loop for autonomous AI-generated UI iteration without spinning up heavy headless browsers.
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The Abstraction Trap: Hiding intermediate states

1994 CSS Pretext i
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Good abstractions let you choose which layer to

Bad abstractions glue all layers together. work at. Pretext fixes the W3C's gap in userland.
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Al agents require observation, not clean facades.
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APls that hide low-level errors protect human cognitive bandwidth but block machine learning. Al agents
need transparent observation windows to self-correct. Shielding them behind opaque facades stalls iteration.
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An impossible problem solved in weeks via “Vibe Coding".

o

0

dBuﬂding a cross-browser text ‘

layout engine with full
internationalization is
historically a multi-year effort.

.

.LD

Cheng Lou
(Axrchitect / Oracle)

|'Ir|||l| Ililrl ™

Feeds ground-truth browser rendering
logic and cross-browser validation
methodology downward.

N 7
Claude Code & T .
OpenAl Codex 3

Implementation Throughput Engine.
Rapidly iterates TypeScript logic
until it matches the human’s truth.

‘ By providing architectural

insight while LLMs provided
implementation throughput,
decades of tech debt were

erased in weeks.

al
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Don't tear down the abstraction. Open a window on it.

Repository: github.com/chenglou/pretext
Architectural Analysis: yage.ai/web-layout-tradeoff.html
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