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Announcements

Midway feedback will be out tonight

Homework 2 due today; homework 3 out
* Michael Ryan is giving a quick overview of homework 3

Stop by our office hours for chats!

Nov 4th democracy day, no class






Overview

»Natural Language As the New Interface (10 mins)
» Generative Interface (10 mins)

» Generative Interaction (20 mins) by guest speaker Michelle Lam

Learning Objective: understand interface vs. interaction and how to use LLMs
to generate interface and facilitate interaction



Good user interfaces have a tremendous impact on individuals' ability to
accomplish things and on our society as a whole!
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Bad designs can cost people’s lives

L e
EMERGENCYTELEPHONE

Dial 999 for Coastguard,
Police, Fire or Ambulance |

Emergency telephone where
you’re supposed to dial 999.
However, the physical telephone
itself only has the numbers 1, 2, 3.






https://www.youtube.com/watch?v=yY96hTb8WgI

How to design good user interfaces?

Examples Types of Ul

Graphical User Interfaces
Augmented / Virtual Reality
Conversational / Speech Interfaces
Ambient / Ubiquitous Interfaces
Embodies Agents, e.g., robots

e Guiding theories and principles
o E.g, visible to users, etc.

e Prototype and iterate
o Get feedback from users

Design is about “how things
work” not “how things look”
The user is not you!



Natural Language as the New User Interface

This section is modified based on tutorial by Diyi Yang, Sherry Wu, Marti Hearst on “Human-Al Interaction in the age of LLMs”.

Slides for Natural Language as the New Interface credited to Marti Hearst



Human Are Tool Users

Tool design is determined by the available tech and how people interact with the tool
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Command-based User Interfaces

pros:
+ precise

+  efficient input

+  portable

Inflexible input
= hard to learn / remember

= output display is limited



Graphical User Interfaces (GUIs)

pros:

4+ pointing / gestures / voice
+ flexible display / feedback

+  easier to learn / remember

ess precise
= less efficient input

= platform-specific
12



Chat-based User Interfaces

pros:
D , ,
Tell me about Creative Blog + erXIble, natural Input

+ easytolearn/remember

Creative Bloq is a popular online resource
and community platform dedicated to all
things creative, It covers a wide range of + t b I
topics including graphic design, web p O r a e
design, illustration, art, 3D, animation, and

more. Creative Bloq provides inspiration, Co n s °

tutorials, tips, news, and insights for ¢

creative professionals, students, and

enthusiasts. [ |

Imprecise

Originally launched in 2009, Creative Bloq

has grown to become one of the leading ) f d b k . d
online destinations for creative individuals. e e a C CO n St ra I n e
The website features a variety of conten ¥

including articles, qalleries, interviews, and [ |

falled expectations

T
A
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Natural language interfaces have long been a goal

Early NL Database (1973); only narrowly applicable

38**(WHAT IS THE AVERAGE CONCENTRATION OF ALUMINUM IN HIGH ALKALI ROCKS)
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PARSING
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4.987 SECONDS

INTERPRETING
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11.025 SECONDS

INTERPRETATIONS:
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W. A. Woods: Progress in natural language understanding—An application to lunar geology, AFIPs 1973
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Language-based Chat is the New User Interface!

what is a 'natural' user interface? Answer in 300 characters or
fewer.

) A "natural" user interface (NUI) enables intuitive interaction with systems using touch, gestures,
voice, or other human inputs, mimicking real-world interactions to make technology more
accessible and user-friendly. Examples include touchscreens, motion sensors, and voice-

controlled virtual assistants.

Q@ o P+

0 Message ChatGP1

Many problems are now solved, but new ones arise
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Language-based Chat is the New User Interface!

W ol

Pro: Can allow for great
flexibility in expression

“Write code in python for jupyter notebook to extract
paper titles from the enclosed pdf.”

Easier to write
this than code it

16



Language-based Chat is the New User Interface!

Wl

Pro: Can allow for great
flexibility in expression

“Write code in python for jupyter notebook to extract
paper titles from the enclosed pdf. Paper titles are in

boldface, author names and affiliations are in normal text.

Extract only the titles even if they wrap to a second line,
convert unicode to ascii, and output to a csv. Assume the
files are in the same directory as the code.”

Although often
requires
refinements
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Al: First New Ul Paradigm in 60 Years

-~

‘ e’ Jakob Nielsen

™ Share
June 18, 2023

Al is introducing the third user-interface paradigm in computing history,
shifting to a new interaction mechanism where users tell the computer what they

want, not how to do it — thus reversing the locus of control.
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NLP & Interfaces

Ul for an NLP system
e.g., Autocomplete, Google Translate

e Designing an interface to make use of the underlying
NLP system for achieving user tasks.

Natural language Ul
e.g., Alexa, Google Search, GPT4 Web Search, AutoGPT

e Using language as a medium to interact with tools,
applications and other systems.

G

NLP System

Language

System
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My Joke Website

Joke 1: Why don't scientists trust atoms?
Revesl Pdpchine

Because they make up everything!
Joke 2. What's a skeleton's least favorite room in the house?
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WebSight (Huggingface) WebSight (Huggingface) WebSight (Huggingface) WebSight (Huggingface)

FirstFishOnline

DesignZCode (Ours) Design2Code (Qurs) Design2Code (Ours) Design2Code (Ours)

Si, Chenglei*, Yanzhe Zhang*, Zhengyuan Yang, Ruibo Liu, and Diyi Yang.
"Design2Code: How Far Are We From Automating Front-End Engineering?." arXiv preprint arXiv:2403.03163 (2024).



What if using sketch rather than screenshot?

E | | | | Facebook Covers | Facebook Cover Designer | Facebook Cover Photos _
L, SR L S ) L

Follow

Porsche Panamera Beautiful House Facebook Timeline Photo Cover!
[

W Enhance your Facebook Profile right now, by using the Porsche Panamera Beautiful House Cover!

—_———

E B Click on the Facebook Cover Photo below, then Give the App Permission to Upload the Cover to your Facebook. [l

X

e N,
Tweet
p— The Designer of this Porsche Panamera Beautiful House Facebook Cover is: Author Unverified
If you are the Designer of this Facebook Cover, please Contact Me to be Credited for this image.
— e e — Tags: Porsche . Panamera , Beautiful , House , Vehicles
Browse our many Categories to find Hundreds of other Free Facebook Covers to choose from!
Countries  Welcome Funny Quotes Love Nature Animals Emotions  Celebrity Vehicles

< ----------
—, — i Creative  Characters  Hobbies Strange Abstract Brands Foods Places Holidays  Other Cool

I I —— I [l search Facebook covers: | search |

—_ O —— — — ~— ——

Faceb: ers © 2023 - Al rights reserved  About - Order Cover Design - Free Covers - Terms of Service - Sitemap * Contact Us  Andrew Davis & Nur

rs is neither affiliated with nor endorse

Li, Ryan, Yanzhe Zhang, and Diyi Yang. "Sketch2code: Evaluating vision-language models for interactive wé:b de5|gn prototyplng "arXiv preprint arXiv:2410.16232 (2024).




Overview

v'Natural Language As the New Interface (20 mins)

> Generative Interface (10 mins)
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Defining Generative Ul

Today Future with GenUI
Same interface for everyone Personalized interface for each user
“A generative Ul Is a user
Interface that is 2 2 2 2 2
dynamically generated in 2 2

real time by artificial
intelligence to provide an
experience customized to
fit the user’s needs and

context” IE

https://www.nngroup.com/articles/generative-ui/

2
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Generative Interfaces for Language Models

! [ Explain neural network. ]

Introduction Forwerd
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e

(a) Generative vs.

1[ How can | learn piano effectively? ]

Introduction to Neural Networks

Neural networks are computer systems inspired by

how the human brain processes information. Here's

the basic idea: Think of a neural network like ... ... E
I 1

% Functional Perception /

"-* 'j.\,_ ) @ Interactive Perception
Ia' ' '% Emotional Perception Eva Iuation

Conversational

| want to analyze three years of customer purchase
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(b) Introducing Interactive Experiences

(c) Multistep task execution

Chen, Jiaqi, Yanzhe Zhang, Yutong Zhang, Yijia Shao, and Diyi Yang. "Generative interfaces for language models." arXiv preprint arXiv:2508.19227 (2025).
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Generative Interfaces infrastructure

1. User query => Structured Representation

- High-level

- Low-level:

: Interaction Flows

Finite State Machines

Interaction flows

Ope\:‘;:ﬁme Explore Tutorials Glossary Lookup

isTutorialiModalOpen . )
onChckConceptsNaf M <xm:In:kSurr'«lL.|Iat1-;:| nsklay

| want to understand
guantum physics

l principles.

)

(a) User Query

isTutarialMadalOpen isSimulationModalOpen
= false = true

enCloseSimulationMoaodal

: anSelectSimulation
currentSimulation

t=null hoverOnTerm
unCInseHeIpMay——» .
Finite State Machines ‘J/
=true onHoverGlossaryTerm

IsHelpMedalOpen

(b) Structured Interface-Specific Representation

=)

<title»Quantum Physics Explorer</title>
<script src="https://cdn.tail-

windcss. com”>»¢/scripts
<fheads>

¢body class="bg-gray-58+€ £ Core Quantum Concepts

<div class="p-8">

¢l-- Core Quantum Con
¢h2 class="text-2x1 §
mb-4">Core Quantum Concep
<div class="grid grid
lg:grid-cols-4 gap-4 mb=8

<div class="bg-whit
der-blue-688 shadow-sm ra
flex-col">»

Wave-Particle Duality

The concept that every
particle of quantum entity
exhibits both wave and
particle propertes. This
duality addresses the
Inability of classical
concepts like "particle" or
“wave" to fully describe
guanturn objects.

Explore this concept

¢h3 class="text-1lg font-semibold

text-blue-886 mb-2">Wave-Particle Duality</h3»
<p class="text-sm text-gray-78@ flex-1">

Uncertainty Principle

Formulated by Werner
Helsenberg, this principle
states that there s &
fundamental limit to the
precision with which
complernentary variablas
{such as position and
momentum) can ba known
simultanecuchy.

Explore this concept

(c) Generated Code and Uls



Generative Interfaces infrastructure

1. User query => Structured Representation => Ul
2. lterative Refinement

- Adaptive Reward Function

Select & refinement

\ User query Dynamic metrics & score
-H\ a _-\"\ #
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\ - — / _ \ J
> o -
(d) Iterative Refinement (e) Adaptive Reward Function
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What Defines the Quality of LLM Interfaces

Nielsen et al. (2012) and Hartmann et al. (2008),

e Functional Perception

e Interactive Perception

e Emotional Perception

28



Evaluating Generative Ul

GenUl is preferred because of visual aesthetics, information organization, and reduced
cognitive load. User preferences are query-dependent and domain-dependent.

Human Preference

Data Analysis & Visualization- 93.8%
Language Translation 87.5%
Business Strategy & Operations{ 12.5% 87.5%
Education & Career Development{ 16.7% 83.3%
Academic Research & Writing 20.8% 79.2%
~ontent Creation & Communication 25.0% 75.0%
Digital Marketing & SEO- 25.0% 75.0%
DevOps & Cloud Infrastructure 25.0% 75.0%
Web & Mobile App Development 20.8% 70.8%
Advanced Al/ML Applications 45.8% 50.0%
0 20 40 60 80 100

Percentage (%)
ConvUl Tie GenUl 29



Reflections on Generative Ul

 Shift from designing interfaces to interactions
 Shift from designing for the majority to everyone

pimnaay
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Interfaces vs. Interactions

Interactions

Interfaces

Tangible i.e. visual, auditory, tactile inputs to the
system. Designing interfaces are at the surface &
physical level, often limited to styling.

Interactions

Understanding the context of user, their needs,
how they operate. Includes psychological aspects
such as trust, goals, user behavior.
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Aspects of Interaction

Cognition, Perception and extending humans
Offload cognitively loaded tasks, make space for humans to be creative.

Users feel comfortable using and depending on Al systems for achieving their tasks.

Fairness, Accountability, Transparency, Ethics
Ensure equitable treatment of all individuals, regardless of their race or gender. Not
perpetuate bias or discrimination and ability to understand model decisions.

Personalization, Adaptation, Feedback and Guidance
Tailoring Al interactions to individual user preferences and needs, and in turn also learn and
improve itself over time to align with human preferences.
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Overview

v'Natural Language As the New Interface (10 mins)

v'Generative Interface (10 mins)
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