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Motivation

Synchronous collaboration during 
periods of “rapid development”
Examine collaborative, distributed 
software engineering
Examine general-purpose document 
editing
Explore communication overhead in 
a peer-to-peer environment



Related Work

Computer-supported cooperative 
work (CSCW)
Notification algorithms
Configuration management (CM) 
from Software Engineering
Adjust the granularity of the lock
Avoid edit collisions and improve 
concurrent edit possibilities



Other Work in this Area

Many HCI related issues 
(awareness, presence, etc.)
Integrating software configuration 
management (SCM) into the IDE
Hierarchical locking and “soft locks”
Explicitly supporting informal 
software development methods



The Collaborative Environment



User is Now Locked Out of Line



Communication Analysis

The system is I/O bound, so 
communication time dominates
Five types of messages:

Peer joins and broadcasts to others
Peer requests synchronize of content
Chat content is sent (to all peers)
Movement (position update)
Modification to the shared space



Communication Cost: Chat Message
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Communication Costs
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Communication Cost: 166 byte vs. 3166 byte
Shared Content Synchronize
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Contribution & Uniqueness

Synchronous collaboration with 
optimistic locking
Line-level locking is novel
(varying the lock granularity)
This research implements the 
collaborative environment via peer-
to-peer (DirectX 9)
Demonstrates that the 
communication overhead is 
reasonable



Future Research

Examine various locking granularities 
(class, method, block)
Cache changes and adjust frequency of 
updates to minimize packet overhead
Accurately simulate edit patterns via CMS 
log-file analysis 
Develop Web services-based API for 
general-purpose collaborative editing
Improve the usability/notification
Implications for Extreme Programming 
(XP)
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