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• Why does a developer switch from CVCS to DVCS?

– What are the anticipated benefits of using DVCS?
(e.g., offline operations)

• What are the transition barriers?
(e.g., DVCS scaling issues)

• What are the outcomes of using DVCS?

– Correlation with the initial anticipation?

Motivation ❶ ②

VCS Transition



Stakeholders & Interests

Developer
• Will DVCS let me do my work easier?

Researcher
• Which features make C/DVCS preferable?
• Are there alternatives?

Manager
• What are the transition barriers?
• Will DVCS make developers more productive?

Motivation ① ❷



Version Control Systems

Centralized DecentralizedBridged

• Repository at a 
remote server

• Developers use a 
working copy

• Repository at a 
remote server

• Local repository
• Developers use a 

working copy

• Repository at a remote 
server

• Code is stored in CVCS
• Developers use DVCS
• Partial (local) repository
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Methodology

10-semi 
structured 
interviews

~400 cards 
with high-

level points

Notes & 
records
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Generalize 
results
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Transition Reasons

Transition Reasons ① ② ③

Why does a developer 
using a CVCS want to transition to a DVCS?



No Offline Operations

Who modified 
foo.c recently?

I’ve fixed this 
bug before. Let 
me find the fix.

“With CVCS, I don't like that you have to be connected to the
centralized server all times. There is not much you can do if the
central server is not working.”
 100% interviewees
 56% survey participants

Transition Reasons ❶ ② ③



No Incremental Workflow
This looks

good, let me 
checkpoint my

work!

Quality Gate:
“You shall NOT

pass!”

“With CVCS, you cannot work incrementally; you have to have
one big change set to review, do builds, and pass the quality
gates.”
 90% interviewees
 97% survey participants

Transition Reasons ① ❷ ③



No Efficient Context Switching

An urgent
bug, let me fix it
on a new branch.

Branches === 
Build labs === 

$$$

“With CVCS, branching and merging is 
an organizational decision ...”
 100% interviewees
 76% survey participants

Transition Reasons ① ② ❸



Transition Barriers

Transition Barriers ① ② ③

What kind of (non-)essential issues 
does a developer face during the transition?



Learning Curve

Transition Barriers ❶ ② ③

• DVCS is a new tool
• DVCS is conceptually more difficult
• DVCS has more features and tricky



Learning Curve

Transition Barriers ❶ ② ③

• DVCS is a new tool
• DVCS is conceptually more difficult
• DVCS has more features and tricky

Working copy: latest version 
+ bug fix + new feature

CVCS
Repository

(full history)

DVCS
Repository

(full history)

Local repository
Working copy: latest version 

+ bug fix + new feature



Learning Curve

Transition Barriers ❶ ② ③

• DVCS is a new tool
• DVCS is conceptually more difficult
• DVCS has more features and tricky

Working copy: latest version 
+ bug fix + new feature
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Learning Curve

Transition Barriers ❶ ② ③

• DVCS has more features and tricky

“DVCSs have higher learning curve compared to CVCSs … Git is
tricky, you need to understand the internals to work efficiently.”
 58% survey participants

Working copy: latest version 
+ bug fix + new feature

CVCS
Repository

(full history)

DVCS
Repository

(full history)

Local repository
Working copy: latest version 
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DVCS Scaling Issues

Transition Barriers ① ❷ ③



Tool Immaturity (Non-essential)

Feature completed, let me check-in
to central repository through Check-in Wizard.

Wait, there is no Check-in Wizard support!

Developer using Bridged VCS

41%

Transition Barriers ① ② ❸

• VCSs is one pieces of the development puzzle

– Other pieces: code reviews, daily builds & tests

• Existing VCSs integrate well with development

– New VCS does not



Transition Outcomes

Do developers find what they are looking for in a DVCS?

Transition Outcomes ① ②



DVCS Meets Expectations

• Offline 
 DVCS is by definition offline (95%)

• Incremental workflow 
 Local, small commits (97%)

• Efficient context switching
 Low-overhead private branches (98%)

Transition Outcomes ❶ ②



Effect on Productivity

Developers believe that

• Code volume: increases

– Offline incremental workflow

• Implementation speed: increase

– Private lightweight branches

• Release frequency & code correctness: same

– Related to development practices rather than VCS

Transition Outcomes ① ❷



Discussion

Discussion ① ②

Do developers really need DVCSs? 



Features that make transition unnecessary

44 (59%) survey participants would be satisfied 
with lightweight branches & offline operations!

Discussion ❶ ②



Is DVCS Essential?

• Offline operations: essential
– Most of them require history (at least partially)

– Ad-hoc solutions (SVN plans offline commits)

• Lightweight branches: non-essential
– File (symbolic link) based branching

• New branch is represented as symbolic links

• Files become concrete when content changes

– Pointer based branching
• New branch is represented as a pointer in the history

• Changes are stored as additional diffs

Discussion ① ❷



Related Work

• [deAlwis09] Reasons and anticipated benefits
– Transition notes & documentation

• [Barr12] Changes on branch usage
– Data mining and interviews

• [Brindescu14] Changes on developer behavior
– Data mining & surveys

Our focus: Whole transition process at a 
large and commercial codebase

[Barr12] E. T. Barr et al. Cohesive and Isolated Development with Branches. In FASE 2012.
[deAlwis09] B. de Alwis and J. S. Why Are Software Projects Moving From Centralized to Decentralized VCS? In CHASE 2009.
[Brindescu14] C Brindescu et al. How Do Centralized and Distributed VCS Impact Software Changes? In ICSE 2014.



Contributions

Offline operations
Lightweight branches

Scalability issues
Learning curve

Decentralized VCSs
Local commits

Lightweight branches
…

Advanced features

Centralized VCSs ++
Local commits
Lightweight branches Bridged VCS?



Suggestions and Future Work

Decentralized VCSs
Make DVCS scalable

Centralized VCSs
Bring some DVCS 
operations to CVCS

Make bridged VCS 
more transparent

Offline operations
Lightweight branches

Scalability issues
Learning curve

• Study other commercial 
companies

• Study large OSS projects
• Do quantitative studies


