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When programming the programmer faces a great deal of many different problems 

related to his work. He often uses web search engines in order to try and solve them. 

When searching the web the users usually enter only a few words to form a search 

query, which may often lead to unsatisfactory results [1]. Programmers are expected to 

be usually better at putting together a search query, however, because they make the 

searches much more often than regular users it is likely that they get inattentive and 

make searches with unsatisfactory results as well. 

Programmers do many things during a typical programming session apart from 

just writing the source code. They do all these things with a certain intention, in a 

certain context. By understanding this context we can make the results of the 

programmers’ web searches more accurate and relevant. In this work we propose a 

method for extracting context metadata in the programming domain, from the sources 

specific to programming, in order to build a programmer’s context model. 

Based on our experience with the programming domain we group the problems 

programmers usually face into three categories: 

 Conceptual problem – the programmer is trying to understand the idea of an 

algorithm or come up with an algorithmic solution to a problem 

 Technical problem – the programmer is solving a problem associated with using 

the methods of the language or library or API methods which he is currently using 

 Error – the programmer is solving an error which occurred 

The context model should represent the programmer’s intentions in any given point in 

time. We base the structure of this model on the types of problems we described: 

 Conceptual part 

 Technical part 

o Language 

                                                      
*  Supervisor: Tomáš Kramár, Institute of Informatics and Software Engineering 



70 Context-based Improvement of Search Results in Programming Domain 

o Framework / libraries 

o Key identifiers 

 Error part 

 Programmer’s state 

The conceptual part says about the conceptual intentions of the programmer. It is 

composed of a set of ranked keywords. These keywords are extracted from the active 

part of the source code, the part with which the programmer currently works, using a 

custom tf-idf algorithm, which is modified to extract conceptual keywords and only 

from the active part of the code. Similar extraction method for conceptual keywords 

has been successfully used in previous works [2]. 

The technical part includes information about the technologies the programmer is 

currently working with. The language part contains the identifier of the programming 

language; the framework/libraries part contains the identifiers of currently used 

frameworks and libraries. The key identifiers part is composed of a set of ranked key 

identifiers of core, library or API methods and classes. They are extracted using a 

similar, modified tf-idf algorithm as the conceptual keywords. The error part contains 

the identifier of the last error which occurred. 

The programmer’s state part says in which state the programmer is currently in. 

The state is detected by analysing the programmer’s activity in the IDE. The method 

considers several factors, like the time of his last typing or time since last compilation 

and uses supervised learning algorithm to classify his state. 

We further use the context model to improve the results of programmer’s web 

searches. We do this by reranking the search results. Based on the detected 

programmer’s state the method picks the relevant part of the context model. When 

ranking the search results the method boosts the rating for documents, which contain 

words or identifiers which were also found in the context model. We believe the 

context model, as proposed is very versatile and can possibly be used in many ways. 
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