




Microsoft Research Connections  

Work with the worldwide 
academic research 
community to speed 
research, improve education, 
and foster innovation 

Collaborations to 
pursue scientific 
breakthroughs 

Accelerate scientific 
exploration with 

computing 

Inspire computer and 
information scientists 

and engineers 

http://www.chronozoomproject.org/
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http://research.microsoft.com/en-us/projects/microsofttranslatorhub/ 





Microsoft Research Connections Research Accelerators Gallery  

Project Trident: Toolset based on Windows Workflow Foundation that provides scientists’ need 

for a flexible, powerful way to analyze large, diverse datasets. 

Chemistry Add-in for Word: Chem4Word is an add-in for Microsoft Word that enables 

semantic authoring of chemical structures.  

ConferenceXP: Platform for real-time collaboration that seamlessly connects people or groups 

over a network, providing high-quality, low-latency videoconferencing and a rich set of 

collaboration capabilities. 

.NET Bio: This open-source platform features a library of commonly used bioinformatics 

functions plus applications built upon that framework, and can be extended by using any 

Microsoft .NET language. 

ChronoZoom: An open source platform to make time relationships between different studies 

of history clear and vivid. In the process, it provides a framework for exploring related electronic 

resources. 

 

 

Enable the exchange of code and understanding among software 
companies and open source communities 

 

http://www.outercurve.org/  

http://www.outercurve.org/
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Research.Microsoft.com/seif 

$300,000 in awards each year since 2009 

Diego Garbervetsky, Universidad de Buenos Aires, Argentina, 2010 

Sebastian Uchitel, Universidad de Buenos Aires, Argentina, 2010 

Karin Breitman, PUC do Rio de Janeiro, Brazil, 2010 

Romain Robbes University of Chile, Chile, 2011 



 Microsoft developed a ‘synch-and-stabilize’ approach that allows ‘large teams to work 
like small teams’ 

 ‘Daily synchronizations through product builds, periodic milestone stabilizations, and 
continual testing’ 

 ‘Microsoft Secrets’ by Michael Cusumano and Richard Selby (1998) 



Data from ‘The Build Master’ by Vincent Maraia 

Ship Date Product Dev Team 

Size 

Test 

Team 

Size 

Lines of 

code (LoC) 

July 1993 Windows 

NT 

200 140 4-5 million 

December 

1999 

Windows 

2000 

1,400 1,700 29+ million 

October 

2001 

Windows 

XP 

1,800 2,200 40 million 



Need for software tools to not only find bugs before software is 
released but also to analyze errors when they are reported 

 “Use software to make software better”  



Then: Now: 



Christian Bird, Nachiappan Nagappan, Brendan Murphy, Thomas Zimmermann. Empirical Software Engineering at Microsoft Research (Showcase 

Paper). In Proceedings of the ACM Conference on Computer Supported Cooperative Work (CSCW 2011), Hangzhou, China, March 2011.  

Socio-technical congruence 

Bug reporting and triage 

Data-driven software engineering 
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A common solution is to use branches in SCM systems 
 

• Benefits:

• Cost:



Code 

Velocity for 

this file is 

particularly 

bad… 
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How do we coordinate parallel 

development? 

How do we structure the branch 

hierarchy?   Can we reduce the 

complexity of branching? 



Techniques: 

Actions/Tools:



Most pairs of branches are not 

similar 

Same devs working on different 

things is OK 
Same files should mean same 

people 

Same files, but different team means 

possible problems 



• Cost: Average Delay Increase per Edit 

• Cost: Integrations per Edit on a Branch 

• Benefit: Provided Isolation per Edit 



Delay 

(Cost) 

Provided Isolation 

(Benefit) 

Green dots 
are branches 
with high benefit 
and low cost 

Red dots 
are branches 

with high cost 
but low benefit 

Each dot  
is a branch 



Delay 

(Cost) 

Provided Isolation 

(Benefit) 

Green dots 
are branches 
with high benefit 
and low cost 

Red dots 
are branches 

with high cost 
but low benefit 

Each dot  
is a branch 

If high-cost-low-benefit had been removed, changes would 

each have saved 8.9 days of delay and only introduced 0.04 

additional conflicts. 



• Branch analytics key to improve code velocity 

• Better design of development structure 

• Efficient scheduling 

• Reliable systems with low conflicts 



Next stage:  the bug gets to a developer 

Microsoft Research teams have been able to reduce tossing by up 
to 72% 



Strategic (keep projects disjoint architecturally) 

Cultural (face-to-face is important) 

Inadequate communication (time zones) 

Knowledge management (move people between zones) 

Project and process management (synchronized deadlines) 

Technical issues (bandwidth) 



Global Software Servicing: Observational Experiences at Microsoft, Shilpa Bugde, Nachi Nagappan, Sriram Rajamani, 

G.Ramalingam, IEEE International Conference on Global Software Engineering (ICGSE 2008), Bangalore, India. 

http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4638665&isnumber=4638633
http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=4638665&isnumber=4638633
http://icgse2008.di.uniba.it/


“Things like even software verification, this 

has been the Holy Grail of computer science 

for many decades but now in some very key 

areas, for example, driver verification we’re 

building tools that can do actual proof about 

the software and how it works in order to 

guarantee the reliability.“  

 

                  Bill Gates, April 18, 2002 
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Release() 

Release() 
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C program predicates 

boolean 

program 

model 

checker 

correct 

concrete trace 

feasible? 

abstract trace 

no 
yes 

predicate 

abstraction 

predicate 

refinement 





Z3 is a collection of 

Symbolic Reasoning Engines 

DPLL 
Simplex Rewriting 

Superposition 

Congruence 

Closure Groebner 

Basis 

 

elimination 

Euclidean 

Solver 

SMT Theorem Prover 

Z3 is a high-performance theorem prover developed by the RiSE group  

in Microsoft Research. It is freely available for academic research: 

http://research.microsoft.com/projects/z3 



Impact of Z3 

HAVOC SAGE 

Vigilante 

Z3 is used by many research groups (> 700 citations) 

More than 17,000 downloads 

Z3 placed 1st in 17/21 categories in the 2011 competition 

Z3 solved more than 3 billion 

constraints created by SAGE! 

Checking Win8 and Office. 

Z3 ships with the  

Static Driver Verifier 

Z3 used to check  

Azure Firewall Policies 











Summary: Future of Software Engineering 

Software Analytics enables data-driven decision  

Logic based tools help develop better software artifacts

Future platforms excite and pose new challenges



 http://research.microsoft.com  

http://research.microsoft.com/research/downloads

 http://research.microsoft.com/en-us/collaboration/ 

 http://research.microsoft.com/en-us/groups/rise/default.aspx   

 
http://www.microsoft.com/scholarlycomm

 http://www.outercurve.org/ 

• Tony Hey on eScience 
 http://tonyhey.net/ 

 

Some Resources 

http://research.microsoft.com/
http://approjects.co.za/?big=science
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http://research.microsoft.com/research/downloads
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