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User Interface & Experience Technologies with LLMs

Dynamically generate or compose the interface best suited to completing the task based on user intent, context, and data.
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Functional quality, security, performance, user experience, compatibility, and other
key aspects should not be compromised by differences in generation methods.
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2022 OpenAl launches ChatGPT Releases the Markdown

extension specification and SDK
Vercel launches vO and P

2023 explicitly describes it as
Generative Ul

Releases the UIJSON protocol

2024 and DynamicUl SDK el
DSL-Based
In October, Google Research CosUIl launches as an open-
publishes research and source project ,
2025  product experiments on Cosui
Generative Ul S, ST o W, A SERENAREE,

0 IN AIHER

In November, Gemini 3
accelerates Generative Ul

0o exploration in Google Search
and the Gemini app ,
Cosmic GenUI Agent PipeLine 3 = AL
Google releases A2Ul v0.9 S — Based
2026 In May, Google I/0 2026 ., ------ o

announces plans to expand ] =
Generative Ul in Search
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Chapter1: Custom DSL-Based Generative Ul — Increasing View Complexity
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Chapter1: Custom DSL-Based Generative Ul — — Challenges with Markdown
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Chapter1: Custom DSL-Based Generative Ul — — Markdown Extensions

( \

Core Abstraction: Extension Protocol , o
Abstraction Principles

Based on the GFM specification.
Basic ' 0 Preserve Standard
p N Specification 77777 E Extends CommonMark with features Markdown Compatibility
Problems such as tables, lists, etc. +  Unified Syntax
- """""""""""""""""""""" 0 Easy to Parse
e Limited Expressiveness e / ............................. ~ *  LLM-Friendly Semantics
= Directive Extensions *  Extensible
* unsupport Complex Uls N . N
Extension name + content + attributes
Fragmented Extension Format Hierarchical Semantics ) ’
«  Unstable Output :Inline | ::Block | ::Container ( )
K j Design Principles
f: is the modifier, and ml is the prefix. \ +  Standardized Extensions;

. . . Declarative Definitions;
Inline directive: :ml-name[contentKkey=val} Security Isolat
ecurity Isolation;

Block directive: ::ml-name[contentkey=val} Data Decoupling

Container directive: :::ml-name[content){ ... } :::

KData container: ::ml-data{ ... } ::: /




Chapter1: Custom DSL-Based Generative Ul — — Markdown Extensions

Markdown Extension Protocol: A unified Markdown extension specification designed for LLMs
(Large Language Models), standardizing Ul description and data transmission to ensure

portability, extensibility, and security.

Protocol Parsing SDK — Marklang

Native GFM Support \ Markdown Extensions
Framework- -

Agnostic

Data / View Separation \ CSR & SSR Isomorphism a




Chapter1: Custom DSL-Based Generative Ul — — Markdown Extensions
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Chapter1: Custom DSL-Based Generative Ul —— UIJSON Protocol

(XX
UIJSON Protocol: Describes the structure of the g schema PropsConfig {
Ul ’ ?: dataExtends; [ : string]: unknown;
/] BRI
* Node Types: Container nodes and content  Datatiodet £ ‘class'?: string;
#iiData; 'style'?: StyleConfig;
nodes ‘appearance'?: string;

UI { // & name B slot
‘slot'?: string;

* Node Description: Node properties, child
nodes, logic control (conditions & loops), and Pstrings

i ) . o ) ] I N ActionConfig {
interaction behaviors. Dynamic interpolation is // TRRE SBEEMERE : string;

2. 1. .
?: PropsConfig; ?: Record<string, unknown>;

supported within nodes. /]

e stEmiingk

. . StyleConfig {
Data Model: Describes the static values and // B t string]: string | number;
?: string;
contextual variable values required for rendering. s
w8 Whtilg

BIEEMERSE
REFY. SIEESMERSE dataExtends = Record<string, unknown>;
%3 o
: string]: ActionConfig[]; BSE
Data = Record<string, unknown>;

Supports segmented transmission.

Protocol Parsing SDK: Dynamic Ul SDK



Chapter1: Custom DSL-Based Generative Ul —— UIJSON Protocol
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How can business-defined components across different productions be reused in Al-driven scenarios?



Chapter1: Custom DSL-Based Generative Ul —— Hybrid Rendering
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Chapter1: Custom DSL-Based Generative Ul —— Open-Sourcing the CosUI Suite

® 06 0 O
Al Search wenxin Chatbot -
Parsing & Rendering . Supporting
Layer Jitation Layer Infrastructure

~

Protocol Layer

Ul Protocol Ul SDK Ul Assets
Markdown Extension Marklang SDK Design Token Platforms
UIJSON Dynamic Ul SDK components CLI / Skill Tools
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Chapter2:GenUl Agent PipelLine — — Artifacts

-

for search results that have no standard presentation format, yet require high information

‘and rich interactivity?

i3

1

2 {RHOMER: INLFTARASRBIZAR, ERX

SMTIRETHERL. 1 2
EAIDLEE U FE AR EMEEIX—RE,

BOAfEE: 1.00x

I %\ l”“'i
HF ‘ B
=260 s6u=260
3L
bt
ARR: @ ER ZE e e
- =
T O
E;Tf______————‘Q ‘‘‘‘‘‘‘‘
o AL
FEMES R ET

MLESASERHETFEERFERE (BF) &

REABER

BRE—RER 3D KERHE, ERINE B
WA, AETERTRE, EEENR/\KTEN
BATIE, HTRESMTENMHENRNZN

RNEEENRH . HANRRE, BERITSS
1E; FAREMES, RENENZR. 1

wERAMA
ARE—TEAHFRENHT RIS, REHA
RARUERENEREAR
WER
FE—$ERR, BREAEAAIR, RIER
WSS
—C
8 B
R
Wi ~
i
d

BRI

RE—NARER 3D MIETRE, HEHRER
INRMBIRRIAZAS S 540, IR QR ABER DI —ED
2, MRERINE—% REKFER .

&
1%%}

FFE

.-

7l
RENEEBAE
MEES

iHow can we preserve the expressive freedom of HTML while ensuring predictable software quality

density

TEMEIT S P PR ERHY %'4 ﬁ, n
MERRIEHIE Ry = R/n. 4 s

4 THEMITE: (E—SBMURFARIRE, &

MBS (NRAEEEDEERTR). 1 o

B R E RN E VR BRI
FF% 81 523
FF% 82 B
I—/—E AES3  WF
fapoRn} 3
TR L2 3

SRR RS IRIT A

1. LR IR
B, ARETHIHR, LAN)LC R USRI )

HEBLHREE, 1

4 REFEN: SSMESRTEROBKNFE—RHE
B, DAL SRERIEESBIREER. 1 5

SERIAE A TR E A B T BRIRiTTE:

1. RE
RELEH DKAE], ERDEBRBIBK,
7 IREBHNHTER
HREES R

1. TRRRMAIRTRERE : ERWRE K 2SI



Chapter2:GenUIl Agent PipelLine — — Generatable # Ready

. Rather than simply asking the model to “write some HTML,” we are building a Harness system around a
.non-deterministic foundational Coding Agent, turning generated outputs into constrained, verifiable, '
.evaluable, and optimizable software deliverables.

Intent Design

Content Output
Uncertainty Uncertainty

Uncertainty Uncertainty




Chapter2:GenUl Agent PipelLine — — Pipeline
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The Coding Agent can be replaced and the model can be upgraded, while the sub-pipeline definitions,
deliverables, evaluation criteria, and runtime environment remain stable.




Chapter2:GenUI Agent PipeLine —— Open function, Convergent Interaction
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Chapter2:GenUI Agent PipeLine —— Production Process & Evaluation
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Summary: Generation Quality and Software Development Model
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