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•  Quick refresher on lab scope, mission 

•  Whirlwind tour through prior projects that led us to this lab’s mission 
•   

•   

•   

•Summary of themes from projects, how they form lab’s foundation, 
preview of today

EPIC Data Lab Intro Talk
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Huge thank you to our sponsors 
who make this work possible.
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and !
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Journalists
Defense Attorneyspeople who 

have data
4 years data 

science training

evidence, 
insights, 
models

learnable data 
science/AI tools!

Some familiar images…

What we’re making! How we’re making it!
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• They demand unrealistic data. 
• Real data is often messy, poorly formatted, even unstructured.  

• They demand unrealistic expertise. 
• Need a 4-year CS degree.  Tools should need domain expertise—not coding expertise. 

• They demand unrealistic processes. 
• Tools require lots of manual and mental effort, lines of code, and context-switching 

• They demand unrealistic teams. 
• They assume one expert programmer, working alone—no team, organization, or diversity of roles.

Why existing tools aren’t cutting it



Mission: To develop no- 
code and low-code tools 
for data science/AI work 
shaped by the needs of 
heterogeneous teams.
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tomorrow

non-coderscoders

today

non-coderscoders

People who care about (web) data…



helping low-income families move to high-
opportunity neighborhoods

Sociology

increasing transparency of government 
agencies, governing bodies

Political 
Science

reducing effects of natural disasters on 
infrastructure and human mobility

Civil 
Engineering
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Web Data → Policy Action, Social Change 
Or: How are our collaborators transforming society with web data right now?

reducing effects of perceived race on 
medical crowdfunding outcomes

Nursing
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Web automation programming is hard.

Traditional web 
automation language 
(Selenium)

Only 4/15 (27%) completed task 
before 1-hour timeout
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But we can make it easy.

Helena

Only 4/15 (27%) completed task 
before 1-hour timeout

With our tool, 100% 
completion rate in 10 minutes

Traditional web 
automation language 
(Selenium)

H



Actions 
mouse clicks, keypresses

Data 
server responses

Browser

Actions Data 

Browser

Recorded Actions

Imitation User

Programming By Demonstration (PBD)

User
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1997 
PBD web 

research begins

2009 
existing challenges + 

increasing web interactivity 
→ progress stalls

2001 
web record and replay

1997 
web table extraction

PBD web automation is a long-standing dream
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Demo!
What data should we collect to 

learn when CS researchers peak?
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We open the browser 
extension.



We demonstrate how to find 
information that goes in the first 
row of our target dataset.



We continue on another 
page (and another table).



We’re done demonstrating.



The synthesizer writes 
our program.



The program collects our data.
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End User Program Synthesis

expected reactionsactual reactions

over the years, learned what users don’t 
like, but not much about what they do like

this talk: what users do like
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This design was a reaction to prior synthesis issues

Tessa Lau, 2008 

End-User Programming of Mashups with Vegemite, 2009
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-our research team

could we do PBD 
with one demo?



…because one demo is very ambiguous

first paper by each author?

all papers by all authors?

all papers with more than x citations?

all papers that mention a given word in the title?

of course, single-demo is crazy…

synthesis person’s first instinct is to discard this idea 
immediately
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Observation: Drafting programs is hard.
But editing is easy.
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demo

demo

demo

demo

synthesis 
algorithm

program output

Traditional PBD

demo

edits

synthesis 
algorithm program

With learnable languages
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Why this mixed-modality (demo + program edits) input was so much more successful

happy, successful users

synthesizer

allowable programs

ok if synthesizer can’t reach all 
corners of program space

synthesizer

demonstration 
solicitation interface

ambiguity detection 
layer

program
no need to build 

infrastructure for requesting 
particular demonstrations

synthesizer

no longer limited to making 
programs that can run in 

interactive time

program

program

29
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Does this design exhibit those key themes?



…because one demo is very ambiguous

first paper by each author?

all papers by all authors?

all papers with more than x citations?

all papers that mention a given word in the title?

of course, single-demo is crazy…

synthesis person’s first instinct is to discard this idea 
immediately
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Imprecision tolerated



Why this mixed-modality (demo + program edits) input was so much more successful

happy, successful users

synthesizer

allowable programs

ok if synthesizer can’t reach all 
corners of program space

synthesizer

demonstration 
solicitation interface

ambiguity detection 
layer

program
no need to build 

infrastructure for requesting 
particular demonstrations

synthesizer

no longer limited to making 
programs that can run in 

interactive time

program

program
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Multiple specification 
modalities



demo

demo

demo

demo

synthesis 
algorithm

program output

Traditional PBD

demo

edits

synthesis 
algorithm program

With learnable languages
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Human in a dialog with 
automation



synthesizer

Record-Time Webpage W

Interacted Nodes 
I {n ∈ W | interacted(n)}

Table Selector Synthesis Problem

Table Selector  
s.|s(W)0,* ∩ I| maximized ∧ rows(s(W)) > 1

s( )=
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demo

edits

PBD algorithm

program       Browser

       PBD Drafting ToolH

       Robustness TuningH

       EditorH

Language

       Interpreter

H       Parallelizing RuntimeH

H

       Reverse CompilerH



Non-Programmers Can Parallelize!

Task Completion Time (Minutes)

Tutorial

Task 1

Task 2

Task 3

Task 4

Task 5

Task 6

Task 7

Task 8

0 1 2 3 4 5 6 7 8 9

Non-Programmer
Programmer

language construct 
for end-user 

parallelization
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Adding a “skip block”
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Imprecision tolerated Multiple 
specification 
modalities

Why this mixed-
modality (demo 
+ program edits) 
input was so 
much more 
successful…

Human in a dialog with 
automation

demo

edits

synthesis 
algorith program

With learnable 
languages

Task Completion 

Tutorial

Task 1

Task 2

Task 3

Task 4

Task 5

Task 6

Task 7

Task 8

0 1 2 3 4 5 6 7 8 9
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•  Quick refresher on lab scope, mission 

•  Whirlwind tour through prior projects that led us to this lab’s mission 
•   

•   

•   

•  Summary of themes from projects, how they form lab’s foundation, 
preview of today
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Mission: To develop no- 
code and low-code tools 
for data science/AI work 
shaped by the needs of 
heterogeneous teams.
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Imprecision tolerated
Human in a dialog with 

automation

Multiple specification 
modalities

Key Themes from Prior Work
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people who 
have data

4 years data 
science training

evidence, 
insights, 
models

learnable data 
science/AI tools!

The building blocks inside our tools

learnable data science/ 
AI tools

Imprecision tolerated

Human in a dialog with 
automation

Multiple specification 
modalities
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•9:00am This talk! 
•9:45am Remarks by Jennifer Chayes 
•10:00am Talks 
◦ Justin Lubin: Exploring the Learnability of Program Synthesizers by Novice Programmers 
◦ Rachel Warren: Data Munging for Justice 

•10:40am Break 
•11:15am Talks 
◦ Samantha Robertson, Human-Centered Tools for Reliable Use of Machine Translation 
◦ Shreya Shankar, Operationalizing Machine Learning: An Interview Study 
◦ Dixin Tang, Lux: Always-on Visualization Recommendations 
◦ Hellina Hailu Nigatu, Document Organization Three Ways 

•12:30am Lunch

This Morning
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•2:00pm Talks 
• Rebecca Brown, Challenges Facing Nonprofits in Justice Reform 
• Çağatay Demiralp, Research Problems at Sigma Computing 

•3:00pm Break 
•3:30pm Poster Session Preview 
•4:15pm Poster Session/Reception 
•6:30pm Dinner (Offsite)

This Afternoon
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Centered on conversations, two-way communication 
•8:30am Breakfast available in Room 511 Soda Hall 
•9:00am Small Group Discussions 
•Research theme discussion rooms in 4th-floor lab and 5th-
floor lab 
•Scheduled meetings with faculty group 
•12:00pm Lunch 
•1:30pm Wrap up session in 510 Soda 
•2:00pm End

Tomorrow


