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When programming the programmer encounters many difficulties he cannot instantly 

overcome. These difficulties might be rather trivial, like errors in compilation or more 

complex, like tasks he cannot solve or tasks he does not remember the solution of. 

When solving one of these problems the programmer usually uses a web search engine 

to look for help. However, the search results might not be effective – the user usually 

enters a query consisting of a few words only. This query often does not describe the 

matter properly and so the search results might end up being inaccurate. 

The programmer does many other things along with writing the actual source 

code. He opens applications and other source codes, searches them, writes notes and, 

last but not least, he searches the internet for solutions of problems or errors he might 

have encountered. He does all these tasks in a context or in order to do something, 

usually to solve a problem. Via identification of this context we can understand the 

meaning behind the programmer’s actions. This understanding can be used to make the 

web search engine to be context-aware – to make web search results more accurate and 

relevant to the current task. In this work we analyse the existing methods used to mine 

the context in other domains and analyse their usability in the programming domain. 

Context-based recommender systems or search engines are quite common on the 

web nowadays. When working with the web search engines, the context is often 

understood to be the search history of a particular user in the current session and the 

visited documents from the searches performed. The data used to create the context 

model with is gathered from the metadata from visited documents with various 

approaches. For example, White et al. [3] use document categorization whereas 

Kramár et al. [1], among other methods, use document content analysis, namely 

keyword extraction. 

The most important source of contextual information in programming domain 

seems to be the source code the programmer is currently working on. The first goal of 

this work is to build a contextual model based on the metadata extracted from the 
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source code. Metadata extraction from source code files is an area which has not been 

thoroughly researched in other works. Therefore we intend to use approaches used for 

metadata extraction from general documents and modify them, like standard methods 

for keyword extraction. 

Using general statistical keyword extraction methods like tf-idf to extract 

keywords from source codes has been evaluated before and showed promising results. 

A modification of the algorithm was proposed and evaluated in. Ohba et al. [2]. The 

authors modify the standard tf-idf algorithm to extract what is called conceptual 

keywords. This method is designed to help programmers with reading and 

understanding source codes previously unknown to them. Its goal is to mine the 

keywords, which express helpful, key concepts for understanding of the algorithm. The 

method proved quite effective and it should, after some adjustments, also prove 

effective in order to build the conceptual model. 

To help the programmer with errors and specific tasks we also need to find out 

what technologies he currently works with. Therefore we intend to modify the method 

to also extract technical keywords. A very important part of keyword extraction via tf-

idf is choosing the right corpus. When it comes to source code files, multiple choices 

exist – we can use all files written in the same language, all files in the same project, 

or, when extracting keywords from a fragment of the source code, only the current file. 

We intend to evaluate multiple approaches in order to determine the best approach to 

mining metadata from source code files. 

We can combine this method with described methods generally used to create 

context models, like the analysis of visited websites and with other, probably much less 

significant sources of context, like the keywords extracted from notes. 

To actually improve the search results we can use standard methods, like search 

query expansion, which is often used with great success [1]. The designed methods 

will be experimentally evaluated on a large dataset of logs made from programmers’ 

activities. 
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