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“It’s impossible to overstress this:  
80% of the work in any data project 

is in cleaning the data.” 
— DJ Patil, Data Jujitsu, O’Reilly Media 2012 
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“The hardest part of AI is the data wrangling.” 
—SWAMI SIVASUBRAMANIAN, VP AWS MACHINE LEARNING 

#reInvent2018 
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Mini Demo



IEEE Vis Test of Time Award 2022

Methodology: Interview Studies!
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A Decade of R & D

See also: 
➔ OpenRefine 
➔ MS PowerQuery 
➔ Tableau Dataprep 
➔ AWS Databrew 
➔ Zoho Dataprep 
➔ …

Proprietary & Confidential.

THE HYPE
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CHI 2011



A PROGRAMMING PROBLEM

THE DATA TRANSFORMATION PROBLEM

7

DATA TRANSFORMATION

Business System Data

Machine Generated Data

Log Data

Data Visualization

Fraud Detection

Recommendations

DATA SOURCE
Complexity

DATA PRODUCT
Simplicity

… …



TRADITIONAL ROLE OF VISUALIZATION
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Visualization and Interaction 

Data Transformation Code

User authors a draft 
transformation script

User tests the script on a 
small amount of data

User inspects output data to 
assess effects

1. 2.

3.

Python pandas,  
R dplyr,  
SQL, etc…



Trifacta. Confidential & Proprietary. 

PREDICTIVE INTERACTION
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Visualization and Interaction 

Data Transformation Code

User highlights 
visual features of 
the data

Data previews 
allow user to 
choose, adjust 
and confirm

Algorithms 
predict a ranked 
list of scalable 
transforms

1. 3.

2.

GUIDE DECIDE



PREDICTIVE INTERACTION
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Domain Specific Language (DSL)

Visualization and Interaction

Data Output
write code, compile, run

View Result

visualize compile

Response Preview
pickinteract predict

GUIDE DECIDE

program 
synthesis presentLift Ground

[Heer, Hellerstein, Kandel, CIDR15]
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CIDR 2015



Surprising Lessons

➔ UX matters far more than prediction quality
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➔ UX matters far more than prediction quality 

➔ Embrace “read-centric” rendering of code
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Surprising Lessons

➔ UX matters far more than prediction quality 

➔ Embrace read-only rendering of code 

➔ Solve for No Code + Your Code 
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Low Code Your Code
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Low Code Your Code
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