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Abstract 
This research looks at how real-time collaborative 

techniques, in particular Operational Transformation 

(OT), can be used to benefit Software Development. The 

focus is aimed primarily at Remote Pair Programming 

and the ways in which OT can be beneficial and/or 

unfavorable to current Remote Pair Programming 

practices. The study looks at the challenges and 

limitations that accompany OT implementations and 

how they can be mitigated to provide a suitable working 

environment for Remote Pair Programmers. 

 

1. Introduction 
Software Development techniques have developed 

progressively over the last number of years. One 

notable addition was the introduction of Extreme 

Programming and Agile Software Development, which 

brought with it the concept of Pair Programming. 

Pair Programming has proven itself through many 

studies to be an effective and efficient alternative to the 

typical solo developer coding process. However, with 

many companies building distributed software 

development teams, comprising of developers working 

around the globe, the demand for Remote Pair 

Programming solutions has increased. This study looks 

at the currently available solutions and how real-time 

collaborative techniques can expand on the already 

existing foundations. 

 

2. Remote Pair Programming 
Remote Pair Programming is a concept where two 

individuals are developing the same code together from 

two physically separate locations. This generally 

consists of the ability to edit code from both locations, 

as well as having verbal, and often times visual, 

communication between the both developers. 

This introduces challenges however, as the 

individuals are not working on the exact same instance 

(i.e. the same workstation) as with traditional Pair 

Programming, but instead on two separate instances of 

the same code. 

 

3. Existing Solutions 
There are a number of existing solutions, often in the 

form of plug-ins for popular IDEs (e.g. Eclipse). These 

often provide the remote developers with a view of the 

current code base and changes can be reflected across to 

each other. However, similar to the original Pair 

Programming ideology, one developer must be in 

control of the session. To allow the other developer to 

take-over, control must be passed (or taken). 

This solution is convenient in some ways as it 

inherently prevents continuity conflicts from occurring 

if both developers were to edit the same code at the 

same time. However, if this issue could be alleviated, 

the additional freedom to work together in real-time 

provides many benefits. This solution is possible with 

the inclusion of real-time collaborative technologies 

which would allow both developers to modify the code 

in parallel without interfering with each other. 

 

4. Operational Transformation 
Operational Transformation is a concept that uses a 

number of algorithms to manage continuity issues 

related to real-time concurrent editing. It enables users 

to edit the same document in parallel without the worry 

of potential conflicts arising. 

The primary concept is that every operation is 

transformed based on previous operations to maintain 

consistency between all instances of the document. 

The typical format of these operations would be for 

example insert(pos, x) or delete(pos, y), where pos is 

position, x is the character to be inserted and y is the 

number of characters to delete. The relative position of 

these operations can be offset based on the number of 

inserts or deletions that have occurred since the last 

comparison/revision. 

This dynamic transformation of operations is the 

fundamental logic that allows the remote instances of a 

text document to remain in sync. 

 

5. Conclusion 
The goal is to apply the above techniques to existing 

paradigms to analyze the potential benefits associated 

with the freedom of real-time collaboration. 
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