
MUSE Site Visit: Planned Agenda

Welcome DARPA and AFRL Visitors! 

MUSE Meeting in DLC 170 

1:00pm-1:10pm  Welcome 

1:10pm-1:45pm  Overview of the Fixr Project, Evan Chang 

1:45pm-3:00pm  Demo and Discussion: Analysis and Synthesis of App 
Commits, Shawn Meier/Vaibhav Singh 

3:00pm-3:20pm  Break 

3:20pm-4:00pm  Demo and Discussion: Harvesting and Storing App 
Commits, Mazin Hakeem/Sanghee Kim 

Additional Research Meetings in ECCS 1B11 

4:00pm-5:15pm  Graduate Students



Fixr: Mining and Understanding 
Bug Fixes for App-Framework 

Protocol Defects

MUSE Site Visit 
February 25, 2015

Tom YehPavol Cerny Sriram SankaranarayananBor-Yuh Evan Chang Ken Anderson

University of Colorado Boulder
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caused by an app-created memory leak 
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Bug from violating 
(implicit) framework protocol rules



Imagining a post-
MUSE scenario ... 

for xxxxxxxxxxxx 
I don’t know how I 
created a long-lived 
reference to an Activity!
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Elsewhere, following the state of practice 
for debugging leaks  ...

1. Run the app
2. Watch the heap usage
3. Dump the heap. Dig around 

and finally find the culprit!
4. Commit a bugfix
5. Bugfix is picked up by Fixr

Fixr
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A Fixr-enabled IDE responds ...

I don’t know how I 
created a long-lived 
reference to an Activity!

It looks like you’ve created a memory leak like                and 

100,000 others.  Would you like to apply                ?

the bugfix is “transferred”
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Summary: Mine framework specifications with bugfixes

Prior Hypothesis 
of a 

Framework 
Invariant

Observe a Bugfix

Posterior 
Hypothesis

Bayesian  
Update

The Fixr Loop: 
Create as many observations as possible
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aView.setTag(..., anObject)

if anObject can reach aView

class View { 
  static WeakHashMap<View, SparseArray<Object>> sTags; 
  Object mTag; 
}

Bug 
(on Android <4)

because of an unspecified class invariant: sTags’ 
values (:Object) must not reach their keys (:View)

Framework 
Invariant

A Fix
aView.setTag(..., anObject) 
aView.setTag(…anObject…)

bug pre

invariant

uses mTag instead

Goal: Produce this repair specification: bug pre, 
framework invariant, fix suggestion
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Challenges

Given a bugfix commit, how do we summarize 
and generalize the fix (to be able “transfer”)? 

How do we find bugfix commits? 

an instance of a 
View.setTag fix

a specification of the 
View.setTag repair 



Fixr 
Components and 

Workflows
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Deltas and Repair 

Specifications

FixrDB
probabilistic repair 
specification

Prepair: Deriving 
Probabilistic  

Repair Specifications
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conditions for 

setTag
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