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Empirical Software Engineering Goals

ÅGain insight from product  process, people, 
and customers

ïGather quantitative & qualitative data

ïEmpirical studies

ÅEmpower software development teams

ïBuild tools

ïProvide best practices
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What makes empirical software engineering 
research at Microsoft unique?

ÅEasy access to industrial data

ÅEasy access to engineers

ÅNear term impact

ÅCollaborations with Microsoft and external 
researchers
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Collaborations of the ESE Group

Main locations of the ESM Group:
Redmond, Cambridge (UK)

Collaborations with other MSR Labs:
Microsoft Research India (Bangalore), 
Microsoft Research Asia (Beijing), 
European Microsoft Innovation Center 
(Aachen, Germany)

Interns 2007-2010:U of Virginia (Ray 
Buse); U of California, Santa Cruz (Ken 
Hullett); National Institute of 
Technology, Tiruchirappalli, India 
(Kalaikumaran Ramamurthy); Stanford U 
(PhilipGuo); .ƻƐŀȊƛœƛU, Turkey (Ayse 
Tosun); Darmstadt U of Technology 
(Andreas Johansson); North Carolina 
State U (Lucas Layman, Mei Nagappan)

Visitors 2007-2010:Hong Kong U of 
Science and Technology (Sung Kim); U of 
Zurich (Harald Gall, Martin Pinzger); 
Saarland U (Andreas Zeller); North 
Carolina State U (Laurie Williams); U of 
Maryland (Victor Basili); Darmstadt U of 
Technology (NeerajSuri).
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The ESE Group at Microsoft

Socio-technical congruence

ωContribution behavior, technical relationships, and quality

ωDoes organizational structure affect bugs?

ωInvestigating the effects of geographic distribution

Bug reporting and triage

ωWhat makes a good bug report?

ωCharacterizing bug reassignments and fixed bugs

ωCollaboration and information needs in bug reports

Data-driven software engineering

ωFailure-prediction/risk analysis

ωAssessment of test-driven development and unit testing

ωAnalytics for software development
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Outline
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ά5ŜǎƛƎƴ ŀƴŘ ǇǊƻƎǊŀƳƳƛƴƎ ŀǊŜ ƘǳƳŀƴ 
ŀŎǘƛǾƛǘƛŜǎΤ ŦƻǊƎŜǘ ǘƘŀǘ ŀƴŘ ŀƭƭ ƛǎ ƭƻǎǘΦέ

- BjarneStroustrop
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DOES DISTRIBUTED DEVELOPMENT 
AFFECT QUALITY?

Christian Bird, Nachi Nagappan, Prem Devanbu, 
Harald Gall, Brendan Murphy @ ICSE 2009
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Distributed development

ÅGlobal development is becoming more common.

ÅThere are many challenges, lots of research
ïMultiple workshops, now a conference (ICGSE)

ïPrior research enumerates many of the hurdles and effects on 
time to market, code size, process difficulty

ÅWhat is the effect on code quality?

This study focuses on the 
effect of distributed development on 

software quality in Windows Vista
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Examining binaries

Level of distribution is the smallest entity that 75% of the 
commits come from

Circles not proportional to 
number of binaries
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Examining binaries

Level of distribution is the smallest entity that 75% of the 
commits come from
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Effect on quality

Use linear regression to examine effect on 
post-release failures

Model: Levels of distribution

Name
Diff

Buildings
Diff 

Cafeterias
Diff 

Campuses
Diff 

Localities
Diff 

Continents
Number 
of Devs

Failures

foo.dll 0 1 0 0 0 10 3

bar.exe 0 0 0 0 0 2 2

baz.sys 0 0 0 0 0 6 7

hello.exe 0 0 0 1 0 23 8

Variable % increase Std Err. Significance

(Constant) 0.09 p < 0.001

Diff Buildings 2.6% 0.42 p = 0.493

Diff Cafeterias 3.9% 0.18 p = 0.016

Diff Campuses 6.3% 0.29 p = 0.019

Diff Localities 8.3% 1.23 p = 0.457

Diff Continents -3.9% 0.26 p = 0.101

Num Devs 0.00 p < 0.001
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Why did distributed development work?

ÅNot outsourcing

ÅLiaisons and face to face meetings

ÅSenior engineers started in Redmond

ÅDaily synchronous communication

ÅConsistent process and tools

ÅEnd to end ownership

ÅCommon schedules

ÅOrganizational integration
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INFLUENCE OF ORGANIZATIONAL 
STRUCTURE ON SOFTWARE QUALITY

Nachiappan Nagappan, Brendan Murphy, Victor Basili@ ICSE 2008
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Motivation

ÅConwayõs Law:

ïòOrganizations that design systems are constrained to 
produce systems which are copies of the 
communication structures of these organizations.ó 

ÅBrooksargues in the Mythical Man Month:

ïproduct quality is strongly affected by that structure. 

ÅLittle empirical evidence for relationship between 
organizational structure and software quality
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Organizational Metrics

# of Engineers who edited
# of Engineers who left
Org level with 75% ownership
# Engineers in owning org
# of Organizations making edits
% of edits made by owning org
# of edits
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Defect Prediction

Predictor Precision Recall

Pre-Release Bugs 73.80% 62.90%

Test Coverage 83.80% 54.40%

Dependencies 74.40% 69.90%

Code Complexity 79.30% 66.00%

Code Churn 78.60% 79.90%

Org. Structure 86.20% 84.00%

Show stronger relationship 
with software quality than 

traditional measures
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SOCIAL NETWORK BASED DEFECT 
PREDICTION

Bird, Devanbu, Gall, Murphy, Nagappan, Pinzger, Zimmermann

ISSRE ô07, ICSE õ08, FSE ô08, ESEM ô09, ISSRE ô09 
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Quality assurance is limited...

...by time... ...and by money.
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Software element

Defect prediction

Model
PCA 

Regression
Bayes

Prediction

Classification

Ranking

Metrics
Churn

Dependencies

Χ
Χ
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Software Component 
Relationships

Component

Contributions
DB LayerNetworking

Settings GUI

Dependencies

Are these relationships 
indicative of failures?



© Microsoft Corporation

22

Social Network Analysis:
Centrality

ÅDegree - number edges incident to a node

ÅCloseness - distance to all other nodes

ÅBetweenness- number of shortest paths flow through a 

binary

ÅEigenvector ðSimilar to PageRank algorithm
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Software Networks

Socio-Technical Network Dependency NetworkContribution Network
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Vista Model Results

Best results when 

using social & 

technical 

relationships
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Replicated Study on Eclipse

Across 6 releases of Eclipse
Precision: 75% - 82%
Recall: 78% - 86%

Network based prediction models 
work on data sets other than 

Windows Vista


