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Countries
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Observational Research (CHI ’23) Direct Collaboration (Grist Data Desk)

Direct Manipulation Interfaces
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Direct Manipulation Interfaces

These systems play an instrumental role in today’s newsrooms.

useful for prototyping 
“before I code 
anything”

“I have several different 
versions…it’s predominantly 
thinking through what is the 
user experience and what kind 
of information we want the 
reader to be focused on”
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Eventually, they 
needed to author 
programs from 
scratch.



❌ Difficult to customize

❌ Difficult to escape

❌ Difficult to abstract

These systems play an instrumental role in today’s newsrooms.

Direct Manipulation Interfaces

✅ Instantaneous feedback

✅ Easy to explore variants

✅ Smart defaults



❌ Difficult to customize

❌ Difficult to escape

❌ Difficult to abstract

These systems play an instrumental role in today’s newsrooms.

Direct Manipulation Interfaces

✅ Instantaneous feedback

✅ Easy to explore variants

✅ Smart defaults

This is what 
programming 
is made for!



These systems play an instrumental role in today’s newsrooms.

Direct Manipulation Interfaces

✅ Extremely expressive

❌ Difficult to escape

❌ Difficult to abstract

✅ Instantaneous feedback

✅ Easy to explore variants

✅ Smart defaults

This is what 
programming 
is made for!



These systems play an instrumental role in today’s newsrooms.

Direct Manipulation Interfaces

✅ Built for abstraction

✅ Extremely expressive

❌ Difficult to escape

✅ Instantaneous feedback

✅ Easy to explore variants

✅ Smart defaults

This is what 
programming 
is made for!



These systems play an instrumental role in today’s newsrooms.

Direct Manipulation Interfaces

✅ Highly portable

✅ Built for abstraction

✅ Extremely expressive✅ Instantaneous feedback

✅ Easy to explore variants

✅ Smart defaults

This is what 
programming 
is made for!



Direct Manipulation Interfaces
Programming

✅ Highly portable

✅ Instantaneous feedback

✅ Easy to explore variants

✅ Smart defaults

✅ Built for abstraction

✅ Extremely expressive
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Sketch-n-Sketch (+livelits, BiOOP) Figma Dev Mode
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patch-eval Architecture
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Direct Manipulation Programming
patch-eval Architecture

How does it scale when we 
bring computation over data 
into the loop?
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patch-eval Architecture

Forward evaluation can be a 
real bottleneck here!

• Computation over 
10k-1mil rows 

• Heavy graphics 
workload 

• Remote data access

• Repeats a lot of 
work! 

• Small output change 
→ rerun the entire 
program
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Rather than re-evaluating the full 
program on every GUI interaction, 
update the output directly—ideally, 
in the smallest way possible.
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Key Implication

We can eliminate the need for 
program evaluation—the most 
expensive operation—altogether!

Key Insight

Rather than re-evaluating the full 
program on every GUI interaction, 
update the output directly—ideally, 
in the smallest way possible.
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For full details, see the proofs 
in our upcoming PLDI paper!
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So this all sounds good in 
theory, but how much faster 
is patch-recon in 
practice?
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Benchmark Maps Results

2.92x
median reduction 
in UI latency

Maps of the April 2024 
Total Solar Eclipse

You’re not crazy. 
Spring is getting 
earlier. Find out how 
it’s changed in your 
town.

Winter is warming 
almost everywhere. See 
how it’s changed in 
your town.

Will global warming 
make temperature less 
deadly?

Bird populations are 
declining. Some are in 
your neighborhood.

A boat went dark. 
Finding it could save 
the world’s fish.
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Results

Longer-running 
programs see larger 
speedups!

0.732
correlation between eval time 

and speedup 

>6x speedup on a program that 
took >18 seconds to evaluate

Fig 9. Comparing forward evaluation TTQ against speedup from reconciliation.
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NL Interaction + 
Constrained 

Decoding



alpha.cartokit.dev

Get in touch!
peziegler@cs.berkeley.edu

parkie-doo.sh

Try it out!
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github.com/parkerziegler/cartokit
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