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Data transformation is critical in data analysis but 
involves tedious manual jobs. Programming-by-
example (PBE) techniques such as FlashFill [1] enables 
non-programmers to quickly process data. However, 
few examples often leave ambiguity and cause 
undesirable data transformation.

- Data-centric interaction for disambiguation

- Directly modify the output, not synthesized programs

- Much simpler than modifying the program itself
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Checked how many programs and candidate outputs 
are generated by a single input-output example

Feature Input-output example Programs Candidates

Cabin [3] C123 → C 34 3

Ticket [3] A/5. 2151 → A 86 5

Match Up [4] TOR @ GSW → @ 8 2

Column.000001 [5] Coln8 → Col8 114 10

DateTime.000005 [5] 2026-12-30T → 2026 2806 16

The number of synthesized programs grows rapidly but that 
of candidates remains small. Therefore, in FlashAttention, 
users only need to consider a small number of potential 
solutions. Also, top-ranked programs were quite similar with 
each other and hence it was difficult to tell the differences. It 
indicates that modifying the output can be more intuitive.

• Conduct a user study to evaluate the usefulness of 
FlashAttention

• Support numerical/multiple feature transformations

Rank Synthesized programs in natural language

1 If there is a letter, extract the first letter.

2 If there is a number, extract the first letter.

3 If there is a decimal number or integer, extract the first letter.

… …

Top-ranked programs in Cabin (C123 → C):

A? AA?

Reference: [1] S. Gulwani et al., Spreadsheet Data Manipulation using Examples, 2012. [2] M. Mayer et al., 
User Interaction Models for Disambiguation in Programming by Example, 2016. [3] 
https://www.kaggle.com/francksylla/titanic-machine-learning-from-disaster [4] 
https://stats.nba.com/players/boxscores/ [5] https://github.com/microsoft/prose-benchmarks

Previous Work
• FlashProg [2] presents synthesized programs and

allows the user to modify them

• However, it can be difficult for non-programmers
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