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Who here has  
used an IDE?
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Do You Ever Struggle To 
Maintain Context in Your IDE?
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Do You Ever Struggle To 
Maintain Context in Your IDE?
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Preserving Context in IDEs
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Preserving Context in IDEs

Present information on the periphery, away from 
the structure under investigation
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Context is not preserved across 
views of content

Preserving Context in IDEs
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Context is not preserved across 
views of content

Preserving Context in IDEs

Views of content are separated and 
spatially distant
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•Formative study: what questions do programmers 
frequently ask?

Contributions

•User study: ReachHover helps developers answer 
data-flow questions

•ReachHover: a context-preserving interface for data-
flow questions
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Programmers care about data-flow



8

Where does a value 
come from?

Programmers care about data-flow



8

Where does a value 
come from?

How is this object going 
to be modified?

Programmers care about data-flow
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Where does a value 
come from?

How is this object going 
to be modified?

Which parts of this object 
are accessed?

How is this value 
used throughout the program?

Programmers care about data-flow
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Our work: Survey of 72 programmers 

• How often do you ask yourself this question?

Programmers care about data-flow

Most frequent: data-flow questions 

• “Where does this value come from?”


• “How is this value modified?”


• …

10 difficult questions from the literature 

• Refactoring


• Data-flow

• Control-flow

• …
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•Formative study: what questions do programmers 
frequently ask?


•Programmers frequently ask data-flow questions
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•Formative study: what questions do programmers 
frequently ask?
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Contributions

•ReachHover: a context-preserving interface for data-
flow questions
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ReachHover Live Demo
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Contributions

•Formative study: what questions do programmers 
frequently ask?


•Programmers frequently ask data-flow questions

•ReachHover: a context-preserving interface for data-
flow questions


•Open-source plugin for the IntelliJ Platform
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Contributions

•User study: ReachHover helps developers answer 
data-flow questions

•Formative study: what questions do programmers 
frequently ask?


•Programmers frequently ask data-flow questions

•ReachHover: a context-preserving interface for data-
flow questions


•Open-source plugin for the IntelliJ Platform
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n = 20
~5 YoE average

Task 1 (ReachHover) 
Task 2 (Standard Tooling)

Task 1 (Standard Tooling) 
Task 2 (ReachHover)

Task 2 (Standard Tooling) 
Task 1 (ReachHover)

Task 2 (ReachHover) 
Task 1 (Standard Tooling)

randomized 
counter-balanced  
within-subjects

Evaluating ReachHover: User Study
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Evaluating ReachHover: 
Experimental Design

•Task 1: Questions along a backward data-flow trace 

•Q1 Locations where a method argument is instantiated


•Q2 Where is a method argument used?


•Task 2: Questions along a forward data-flow trace 

•Q1 Locations where a local variable is checked for null


•Q2 Where is a local variable used?
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Evaluating ReachHover: Conclusions

•Programmers can accurately answer data-flow-related 
questions with ReachHover
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In how many locations does a call to the 
BookmarkInfo constructor exist?

T1.Q1

Task 1: Backward Data-flow

• ReachHover: 10/10


• IntelliJ: 6/10
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In how many locations does a call to the 
BookmarkInfo constructor exist?

T1.Q1

Task 1: Backward Data-flow

• ReachHover: 10/10


• IntelliJ: 6/10



Task 1: Backward Data-flow
T1.Q2 Provide the names of the methods where the 

value of bookmark is used

Correct 
Answers

Incorrect 
Answers Precision

Unmodified 
IntelliJ 13 8 62%

ReachHover 14 2 88%
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T2.Q1 How many times was findReplaceResult 
explicitly checked for a null value?

Task 2: Forward Data-flow

• ReachHover: 7/10


• IntelliJ: 7/10
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T2.Q1 How many times was findReplaceResult 
explicitly checked for a null value?

Task 2: Forward Data-flow

• ReachHover: 7/10


• IntelliJ: 7/10



Task 2: Forward Data-flow
T2.Q2 Provide the names of the methods where the 

value of findReplaceResult is used

Correct 
Answers

Incorrect 
Answers Precision

Unmodified 
IntelliJ 22 10 69%

ReachHover 24 3 80%
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Evaluating ReachHover: Conclusions

•Programmers can accurately answer data-flow-related 
questions with ReachHover


•ReachHover minimizes context-switching actions.
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•Editor content 
changes as a proxy 
for context switching


•Lower average of 
editor content 
changes using 
ReachHover

Evaluating ReachHover: Context
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Evaluating ReachHover: Conclusions

•Programmers accurately answer data-flow questions


•ReachHover reduces context-switching


•Users prefer context-preserving interface



23

Evaluating ReachHover: Qualitative 
Results

“I preferred that I could look at the matches in the same 
modal window without affecting the open file”

“Felt less cluttered and made the task easier”

“Was easier to use (maybe because I didn’t lose the 
context)”
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Related Work: Alternative Interfaces

Code Bubbles 

• An infinitely-zoomable 2D canvas




Related Work: Code Bubbles



26

Related Work: Alternative Interfaces

Code Bubbles 

• An infinitely-zoomable 2D canvas


Drastic re-design of a standard IDE 

CodeRibbon 

• A tiled “ribbon” of code views




Related Work: Code Ribbon
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Related Work: Code Ribbon
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Context is not preserved across 
views of content

Preserving Context in IDEs

Views of content are separated and 
spatially distant
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Contributions

•Formative study: what questions do programmers 
frequently ask?


•Programmers frequently ask data-flow questions

•ReachHover: a context-preserving interface for data-
flow questions


•Open-source plugin for the IntelliJ Platform

•User study: ReachHover helps developers answer 
data-flow questions

ReachHover 
source code


