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Code Review Research



Why Code Review?

Find defects

Improve maintainability

Share knowledge

Broadcast progress

Alberto Bacchelli, Christian Bird. Expectations, Outcomes, and Challenges Of 
Modern Code Review



Study: Comments Classification

Adapted from : M. Mäntylä and C. Lassenius. What Types of Defects Are Really 
Discovered in Code Reviews? IEEE Transactions Software Engineering, 
35(3):430–448, 2009

By: Amiangshu Bosu (U of Alabama), Michaela Greiler (TSE), Christian 
Bird (Microsoft Research Redmond), Characteristics of Useful Code 
Reviews: An Empirical Study at Microsoft (MSR 2015)

15% of all

~50% of all



Study: Code Review Usefulness

Adapted from : M. Mäntylä and C. Lassenius. What Types of Defects Are Really 
Discovered in Code Reviews? IEEE Transactions Software Engineering, 
35(3):430–448, 2009

By: Amiangshu Bosu (U of Alabama), Michaela Greiler (TSE), Christian 
Bird (Microsoft Research Redmond), Characteristics of Useful Code 
Reviews: An Empirical Study at Microsoft (MSR 2015)



Smaller Reviews Are Better

Anecdotally: smaller reviews are “better”

< ~20 files implies usefulness stability and 
predictability

By: Amiangshu Bosu (U of Alabama), Michaela Greiler (TSE), Christian Bird (Microsoft Research Redmond)

Absolute number of useful comments grows with size of 
review until 25-30 files, steady until 55-65 and then 
starts going down



Relevant Experience Makes for Better Reviewers

Reviewers with prior experience with the changed file produce much more useful feedback

New reviewers learn fast but need 6-12 months to be as productive as the rest of the team

By: Amiangshu Bosu (U of Alabama), Michaela Greiler (TSE), Christian Bird (Microsoft Research Redmond)



Risk of Defects In a Change Can Be Predicted

Prior success with large-scale defect prediction

Expose risk prediction in code review to change the reviewer behavior

Predicting Risk of Pre-Release Code Changes with CheckinMentor, A. Tarvo, N. Nagappan, T. Zimmermann, T. Bhat, J. Czerwonka

CRANE: Failure Prediction, Change Analysis and Test Prioritization in  Practice - Experiences from Windows, J. Czerwonka, R. Das, N. Nagappan, A. Tarvo, A. Teterev



Code Reviewing: It Takes Time and Effort

Peter C. Rigby, and Christian Bird. Convergent contemporary software peer review 
practices. In Proceedings of the 2013 9th Joint Meeting on Foundations of Software 
Engineering, 2013, ESEC/FSE 2013, ACM, pp. 202–212

Alberto Bacchelli, Christian Bird. Expectations, Outcomes, and 
Challenges Of Modern Code Review



Improving the tools 
and the workflow



Reviewer Recommendations

• Find potential reviewers based on their previous history with the code

• Consider number of changes and time since last activity

• Default is two reviewers based on most common practice and usefulness data

By: Christian Bird, Birendra Acharya, Michaela Greiler, Trevor Carnahan (Microsoft Research Redmond and TSE)



Change Decomposition 

By: Shuvendu Lahiri, Mike Barnett, Christian Bird, Jack Tilford (Microsoft Research Redmond and TSE)



Change Risk Prediction

By: Nachi Nagappan, Jacek Czerwonka, Birendra Acharya (Microsoft Research Redmond and TSE) By: Kim Herzig (Microsoft Research Cambridge)



Timely Nudges



Encode Tribal Knowledge



Discover Past Patterns



Propose (and Create) Fixes



Criteria

• Usable: Does it work as advertised?

• Beneficial: What improvement this creates vs. current process?

• Generalizable: Does it apply to all teams?

• Scalable: Does it scale to large teams / code bases?

• Cost-effective: What are implementation and maintenance costs?

• Fitness: Does it extend an existing workflow or creates a new one?

• Actionable: Does the user know what to do?

• Bounded: What maximum damage this can create?



Further reading

• Code Reviewing in the Trenches: Understanding Challenges, Best 
Practices and Tool Needs - Microsoft Research

https://www.microsoft.com/en-us/research/publication/appendix-to-code-reviewing-in-the-trenches-understanding-challenges-best-practices-and-tool-needs/

