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Abstract: When creating software libraries, most developers use source code 

summarization. This technique makes it possible to convey information about 

functionality to other software developers using the library. The research done in this 

paper has investigated how software developers in a working environment use these 

comments when learning how to use new software libraries. This was done through 

interviews; the resulting empirical data was later analyzed with the help of Applied 

Thematic Analysis. A result found is that developers focus more on finding examples, 

reading source code, and comments found within method bodies. Summarization 

comments are not used to the expected extent, and when used, it is foremost as tooltips 

in integrated development environments. 

Keywords: Source Code Summarization, Comment, SCSC, Qualitative research, 

Interpretative, Semi-Structured Interviews, Software Development, Communication, 

Knowledge Management, Learning Strategies 

1. Introduction 

In software development there are official and unofficial standards that software 

developers use. Standards are important to be able to improve, among other things 

usability of the source code, it will also improve understanding between different 

software developers (Zeldman & Marcotte, 2010). Standards are also used when 

documenting source code and Application programming interfaces (API), one of the 

larger standards for this is called JavaDocs (Oracle.com, 2015). This has later spread to 

languages such as php with phpDocumentor (Phpdoc.org, 2015), and there are similar 

tools for JavaScript (Usejsdoc.org, 2015). The information contained in this kind of 

comments contributes to the overall knowledge when a software project is under 

development and how the piece of software can be used after development is finished, 

in this paper these comments are called Source Code Summarization Comment (SCSC).  

In software development, most non-programming parts are performed by a reason, often 

it is to increase productivity and reproducibility (Brooks, 1995; Andersson, 2014). This 

is based on engineering principles. When using engineering principles within software 

development it increases the truck factor (Bowler, 2005) of a project. This means that 

the risk of the project being halted because of the disappearance of one individual. 

There are different ways in how this is done; Ding et al. (2014) explore how 

architectural knowledge is documented in open-source projects. Zapalowski, Nunes and 

Nunes (2014) looked for patterns to see if the architectural information can be extracted 

from source code depending on characteristics of the code. 

Comments are often used to pass information from one software developer to another, 

either about a part of an algorithm that can be hard to understand (Rodeghero, 

McMillan, McBurney, Bosch & D’Mello, 2014), or simply to state what have been done 

previously in that particular segment of code (Ying, Wright & Abrams, 2005). The 

method signatures have on the other hand not been investigated how they are used 

beyond the creation of tooltips, with the help of meta-data, in an IDE. 

There is however little research being made into how these comments is actually used 

by software developers within a project, or when trying to understand code from 

previous developers. Initial research in a didactical field has been performed by Toll et 
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al. (2014) on how students use source code comments and method signatures to solve 

problems, and there have been finding that prove that source code characteristics and 

architectural knowledge (Zapalowski et al., 2014; Ding et al. 2014). Already in 1975 

Fredrik P. Brooks Jr. (1975) acknowledged that documentation is important, and that 

there is a problem with the overhead of information that can be introduced in the 

documentation of software. 

This research will in many senses be very explorative since there is little previous 

research within this particular field. There is previous research being done on the 

importance of documentation by Brooks (1975), and Vestdam (2001). There is also 

research being made in how source code characteristics, e.g. naming conventions, etc., 

affect the architectural knowledge (Zapalowski, Nunes and Nunes, 2014; Ding et al., 

2014). There is also an investigation made by Ying, Wright and Abrams (2005) in how 

comments can be used to communicate information between developers in a team. The 

main focus of this article has been the “TODO:” comment that is available in the 

integrated development environment (IDE) Eclipse (Eclipse.org, 2015). In this research 

they found that software developers prefer to be able to communicate directly with other 

developers. The comment type they studied was, however prominently used as informal 

or personal reminders, and  not as preservation of architectural knowledge or to explain 

method functionality for public software libraries. 

Rodeghero et al. (2014) recently published a paper where they used eye-tracking to 

investigate how software developers read method signatures to write comments. It also 

investigated what kind of key-words software developers tend to want in the comments 

of methods. The test subjects were shown a section of source code during a limited 

amount of time and was asked to write down meta-data comment of that piece of code. 

One of the major deficiencies of this research is that all subjects were from the same 

workplace. It also only included developers from one language, where the developers 

were not allowed to use their IDE of choice. With this there could be an argue made that 

the there is a risk of bias coming from both workplace-culture, and the fact that the 

developers had to spend a portion of time focusing on the IDE rather than being able to 

focus on the task at hand. 

SCSC is a common way to describe the interface and methods of the source code 

contained in a library. How these are written differs between languages, but one of the 

most used formats is based on so called JavaDocs (figure 1). There are also similar ways 

for describing meta-data in methods in the Extensible Markup Language (XML) that is 

used by Microsoft in the .NET framework. 

 

Figure 1 An example of how SCSC can look when using JavaDocs format. 

One of the things that can influence how software developers use SCSC is the learning 

strategies used by the developer in question. As a learning strategy can include reading 
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comments, studying examples, and reading the source code supplied as a whole, the first 

objective was to find out how developers learn new source code. 

Research Question 1: How do software developers gain understanding of source-code 

they have not produced themselves? 

Because of the main orientation of this research towards, this research also builds upon 

a subsequent question. The aim to find how software developers use, or create SCSC is 

of importance to be able to fill the research gap, if that kind of comments are used by 

developers. 

Research Question 2: How do software developers use SCSC to learn third party 

source code libraries? 

These two research questions have formed the research; the focus of SCSC is based on a 

research gap that could be found in a literature study. This paper is organized after the 

Introduction, Method, Result, Analysis, Discussion (IMRAD) format. 

2. Methodology 

When studying this subject there was an attempt to understand how software developers 

use comments explaining methods, so called Source Code Summarization Comments. 

This was done by interviewing developers that work in a programming language, that 

can be modularized through classes, or similar constructs. Considering the words of 

Meyer (1997), this is in the line of the interpretative paradigm. Interviews are a 

qualitative measure of data collection, so the critical research paradigm could have been 

considered. However, since the result of the research can be viewed explorative and no 

social critique is involved (Meyer, 1997) this disqualifies this research paradigm.  

This said, the main background of this research was to interpret how comments are 

being used, this fit with the definition made by Meyer: 

 “Interpretive studies generally attempt to understand phenomena through the 

meanings that people assign to them” (Meyer, 1997) 

This made the interpretive paradigm most fitting of the research. A pragmatic approach 

(Creswell, 2014), or action research (Reason & Bradbury, 2001) could also have been 

used. But because of the fact that the research question used do not contain a defined 

problem, or requires data collection where the researcher interact with subjects in a 

workshop-like fashion, the interpretative paradigm as defined by Meyer (1997) is the 

most beneficial selection. 

2.1 Theoretical framework 

Because of the explorative nature of the research, the theoretical framework used when 

creating this paper is Applied Thematic Analysis (ATA) (Guest, MacQueen & Namey, 

2012). With the usage of Thematic Analysis the interview material was analyzed to find 

different themes that were common within the answers of the different interview 

participants (Guest et al., 2012; Vaismoradi, Turunen & Bondas, 2013). With the help 

of this analysis different themes emerged from the empirical data. This was later used to 

be able to structure the result, and draw conclusions relevant to the research questions. 

The choice of ATA is primarily based on the lack of previous studies, it also requires 
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less time than grounded theory, but it has similarities, with both grounded theory and 

phenomenology, in how understanding is emerging during the research (Guest et al., 

2012) 

2.2 Method 

To get more information about the stated research question, interviews were used. The 

interviews were semi-structured, and performed through VoIP software. When the 

interviews were performed, it was considered if the intent is to have one-off meetings 

with the interviewee, or if the intent was to have several interviews with the same 

people (Cook & Crang, 2007). In this research the intent was to only have a one-off 

meeting with the different participants. However, all of the interview participants did 

encourage further contact if an answer needed to be clarified. 

To make the interviewee feel more relaxed, no recordings were made. This can result in 

a less accurate transcription of the interview, but the end mean of getting more open 

answers was considered to weigh heavier than a precise recording of the interview. The 

choice not to record the interviews were fortified as an interview participant expressed 

himself: 

"I personally think it is good that you are not recording this, I had not felt 

comfortable with that there would be a recording of me in a situation like this. A 

recording may end up on the wrong track, and then, I'm not anonymous.” 

This was said during the part of the interview where the anonymization process and 

informed consent was explained to the interview participant. 

Semi-structured interviews were used in this research because of the nature where a 

fixed set of issues and a few predefined questions could be used. Semi-structured 

interviews allows the interviewer to have a predefined set of issues and questions, but 

are open to letting the respondent elaborating the answers and discuss the issues more 

widely (Denscombe, 2010). Since the research question can require stepping outside of 

what the researchers notion of what is important for this topic the semi-structured 

interview model is fitting. This also proved true as in the beginning of the research the 

main focus was only on SCSC, but during the interview discussions of inline comments 

frequently brought to light by the participants. 

The interviews focused around SCSC at the start point (see Appendix I), but were not 

limited to these focal points, if an interview participant wanted to move outside of the 

primary focus, they were allowed to. However, the interviews were foremost kept to 

learning strategies and SCSC. 

2.3 Empirical setting 

The empirical data were collected through interviews. The interviews were performed 

over both Voice over IP (VoIP) programs, e.g. Skype, TeamSpeak, etc. Since previous 

research mostly have been done through analysis of quantitative data collection, by, for 

example, analyzing different software repositories, a more qualitative measure was used 

to gain insight on how software developers use the built in knowledge managing options 

in source code in the form of SCSC. 

Interview participators needed to have knowledge, and frequently use, programming 

languages that have support for classes or prototypes, for example Java, C#, and PHP. 
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All of the interview participators had at least two years of professional use of said 

language. With professional use mean that the main source of income should originate 

from software development. Interview participants were selected through convenient 

sampling, and they were found through social networks such as Twitter, Facebook, 

LinkedIn, etc. 

The interviews took place in a neutral setting. This means that preferably the person 

being interviewed would not be situated in a setting where his or hers’ answers could be 

overheard by someone who could use the answers in a negative way for the person 

being interviewed. 

2.4 Analysis 

The interviews were analyzed by using ATA, by breaking the answers down and 

investigate if there are different themes in the answers (Guest et al., 2012). For instance, 

if there are multiple respondents that think that method comments are positive, but find 

some negative things with them. Just as well as there might be a portion of interviewees 

that a prominently negative towards method comments, but think there is some positive 

information that can be found in them. Of these themes there could then be a 

comparison made where the two different groups have some common ground. This 

common ground could then be viewed as something that is agreeable on is either 

positive, or negative with the format of JavaDocs like comments. One goal was to see if 

there were common themes and opinions where the fundamental thoughts on the 

comments differ.  

2.5 Validity 

In this research, it was important that none of the software developers were educators on 

a higher level educational program. Because software developers that are educating 

other software developers can be seen as bias to their way of commenting or teaching 

comments to be the most efficient way. Hence, they would have been more aware of 

what the experiment goal to show in any direction. 

As with all qualitative research, there is a risk with personal opinion of the researcher 

doing the analysis affecting the interpretation of the result. Hence the personal opinion 

of the researcher should be stated, and compared to the analysis. In this case, the 

researcher in question has three years of experience teaching development, and is in 

favor of using SCSC to create documentation and preserve both architectural knowledge 

and to manage overall knowledge in a software development process. 

2.6 Ethical Considerations 

When using interviews the interviewee should remain anonymous. The main reason for 

this in this research is that an interviewee should feel secure in mentioning their 

employer in a negative way without the risk of repercussions. To guarantee the 

anonymity of the participants, all locations, employer names, and names of the 

interview participants was removed. 



 

6 

 

3. Result and Analysis 

For this paper six different software developers were interviewed. The participants 

experience as software developers ranged from two years to 17 years. The educational 

level of the developers that took part in the interviews varied from being self-taught to 

having completed a masters degree at university.  

The languages used was varied, there were three developers that mainly used the .NET 

framework, and then one developer that explicitly developed in Java. The country of 

origin of the interviewed developers varies from different European countries. 

Employment of the developers also varied from self-employed, to governmentally 

employed with tasks ranging in between in-house development and developing software 

for usage of end-users outside of their employer, none of the participants work with 

educating other people in software development.  

The interviews resulted in approximately eleven pages of transcribed interview notes. 

When reviewing the empirical data, and using ATA, four different main themes could 

be found, these were 1) SCSC usage, 2) SCSC redundancy, 3) SCSC expectations, 4) 

learning strategies. 

3.1 SCSC usage 

In all of the interviews a usage of SCSC could be found. A majority of the developers 

recognized SCSC as being useful, but most of them used the SCSC for the meta-data 

that can be found in them through their IDE. When asked if the SCSC was created, a 

developer answered: 

“I would say around 20-25% of the time I write them. But I usually only do it 

when it’s a partial class, or when it’s a non-intuitive function. So when I do it I 

mostly do it for other programmers, or when it’s a complicated method I 

comment it for my own sake as well.” 

A majority of the interview participants was using the .NET framework, either through 

C# or VB. One of the participants declared that when working with the .NET 

framework (s)he had a greater expectation of the tooltips that Visual Studio generate 

from the SCSC would be present when working with .NET than when working with 

other languages. 

“In some languages you expect more in the line of source code summarization, 

in other languages you expect more examples and so on.” 

Only two participants in the interviews reported using SCSC as an active part of their 

strategy to learn how new unknown software libraries work.  

“I usually try to create a test project where I try and make it run. If I cannot 

make this working then I read the JavaDocs, but the problem with JavaDocs is 

that you have to know something about the API to be able to use it.” 

All of the participants had at one time or another used SCSC, the reason for using SCSC 

varied amongst them. One developer expressed that he recently started using SCSC, but 

the primary reason for this was to create documentation for his customers. 

“I must admit I only started using them two years ago. Because a customer 

wanted to get documentation of the software I provide. I started looking around 
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and I found software that turned those kinds of comments into documentation 

files.” 

Whereas another developer stated that SCSC was used primarily for his own sake to be 

able to remember his own work. 

“I learned the hard way that after just six months it’s easy to forget what a piece 

of code does.” 

3.2 SCSC redundancy 

SCSC can sometimes contain “radio static” in the form of large portions of text for e.g. 

licenses. Sometimes there can also be a redundancy in the information supplied in 

SCSC and in method signatures. This was by some developers seen as disturbing and 

part of why they did not read the SCSC more often. Whereas other developers had 

learned how to “zone out” these comments, but still focus on the comments connected 

to methods. 

“The copy right disclaimer ruins a lot of it. It should just be included as a file at 

the root of the project or something. That states “all files within this project, 

unless stated otherwise, are under the GPL license”. This make the brain to skip 

it, the human is lazy by nature, and the information just take time to read and is 

of no use, so most people just ignore it. When there are too many comments it’s 

a bad thing, when there are too few comments it’s also bad. Developers should 

just write a moderate amount of good comments, that would be best.” 

The ability to prioritize what SCSC contain necessary information, and what does not, 

could probably be connected to the experience of working in a larger group where more 

people work in the same code base. The developers who worked more tightly with other 

developers seemed to be able to filter out SCSC more efficient than developers who 

were not as used to working in teams. 

“ I don’t see it as something that is a problem. Sometimes you can get a big blob 

of comments at the top of a file. But usually the function comments aren’t 

cluttered. I think you get used to the large comment sections and just stop 

reading them.” 

A small annoyance could be found in the over-commenting practice that some 

developers had experienced. This over-commenting was expressed by a developer 

where he had a theory that this come from the education of software developers where 

they are encouraged to comment their source code, but using comments that describe 

what the source code is doing when the commented code is performing a fundamental 

task. 

“If you write comments, you should skip commenting the self-explanatory 

methods. If the naming is good and it’s no doubt of what the method does, then 

you don’t have to comment it. I think this is also a reason why I skip comments a 

lot of times, I’ve seen too many comments that are for self-explanatory methods. 

I think this is a school thing, teachers say “you have to comment everything” 

and then students continue with this.” 
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3.3 SCSC expectations 

All of the participants felt that they expected SCSC to be present in larger and more 

public libraries than in small and informal libraries. Two of the participants had 

experience of big libraries that lacked SCSC, these two participants showed tendencies 

to appreciate SCSC more than participants that did not have as big experience of the 

comments missing. 

“If you take a well-known library such as jQuery I expect a higher quality of 

these comments. I expect them to be top notch.” 

One other this that would fall under this category is that all, but one, of the interviewed 

developers thought the were neglecting creating SCSC themselves compared to other 

developers. This notion was primarily based on that they experienced that SCSC was 

more commonly found in third party libraries than in their own source code. In the 

interview this could be found in the way how participants described their own usage of 

SCSC. The phrasing “I try to”, and “I sometimes” was used to describe their own usage 

of SCSC, and during the interviews when they talked about other developers work they 

was in some way comparing themselves to the large public libraries used by them. 

3.4 Learning strategies 

The interviews contained a focal point of different strategies to learn how to use third 

party software libraries. The interviews show that a majority of the participants 

preferred to start off by using simple examples found together with the libraries. If 

examples was missing on how to use them, the participants started to review the source 

code and method bodies before using SCSC. 

“I focus more on the source code. The method signature and the source code in 

the method is the key for how it works. If it isn’t obvious of the method signature, 

and the method body I look at the comment.” 

There was even some developers that ignored SCSC, because of problems with the 

comments not being updated as a project grew, which resulted in misleading comments. 

“I don’t trust comments. They aren’t always up-to-date. … Code doesn’t lie, so 

it’s more reliable than the comments.” 

Two participants reported that they had incorporated SCSC when learning new libraries 

if they were available at an early stage. But they mainly used this in the form of tool-tips 

supplied by their IDE. 

“First I bring out a list of all the public functions. Sometimes it’s obvious on the 

name, but more often than not it’s not. So it requires more work when the 

summarization is missing. But I read all the function names in the interface, 

after that I try to figure out with the help of parameter lists and so on.” 

4. Discussion 

What can be learned from these interviews? One apparent thing is that software 

developers tend to see large, and well known, libraries as more trustworthy, and that the 

SCSC is mostly relied upon to create documentation when using a library, not when 

editing source code. This makes research where keyword selection (Rodeghero et al., 



 

9 

 

2014) of great importance. In smaller, or unknown, libraries the interviewed developers 

tended to assume that SCSC was out-of-date and not reliable to describe the 

functionality of a method. In the case of smaller libraries a tendency could be found to 

prefer reading the method body. The general opinion that when other developers had 

written the comments was that the source code speaks the true method functionality, 

whereas SCSC is something that is added because it is expected. 

The interviewed developers preferred to see short but concise SCSC descriptions, this 

could increase the usability of the comments. When the developers were faced by a 

“wall of text” they tended to “zone it out” and not read the entire message. When asked 

if developers read the license information, or end user license agreements, supplied 

through SCSC all the developers interviewed said that they did not read this 

information. This spurs the question if the entire license actually should be included as 

part of the source code. One of the interview participants suggested that the license 

rather should be included as an external text file as it only made him read SCSC less. In 

general this could probably be replaced with either the name of the license and include 

the full license separate from the source code, and refer to this external file instead. 

One problem with SCSC is that there is little new information added in the comment 

more than the description of what the method does. All parameter information and 

return value is duplication. The use of clear parameter names makes the information 

held in this parameter obvious to a human reader, and the declaration of the type will in 

a language such as Java also make it clear what type the parameter need to be. This 

brings up a question. Because of information duplication, software developers are less 

likely to read SCSC to gain information on how a method work? 

This type of comments are however not only used by humans to understand the source 

code. They are also used when creating so called IntelliSense and auto-completion 

within ID). In theory, with well written comments of this kind, a software developer 

would only have to read the source code of a software library if there is a need to 

change it, or fix an obvious error.  

The developers that used the SCSC for development purposes had experienced external 

libraries that were missing SCSC. The experience of not being able to gain information 

from any other place than the source code might influence the importance of 

summarization for these developers. However, it should also be noted that these 

developers at the same time experienced that these libraries lacked documentation in 

general, and considering that a majority of the interviewed developers preferred to be 

able to follow short examples of new unknown source code. This could show that the 

need of a short informational snippet on how to use a method, or class, is more 

important than where this information can be found. 

5. Conclusion 

To come to a conclusion the empirical data have been reviewed, and with the result of 

ATA a conclusion to the posed research questions could be found. 

One of the main ways of developers to gain insight into how third party software 

libraries work was through examples where the library as used. This strategy could be 

found in all the interview participants in one way or the other. Foremost the developers 
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were interested in official examples that could be found in connection to the library, 

preferably with non-complex tasks that showed the basic functionality. They later 

preferred to explore more complex ways of using libraries through studies of source 

code, or external forums, such as stackoverflow.com, where other developers have 

performed investigations of the library in question. 

When reading source code for third party libraries, a great trust was put in comments 

that could be found inside a method body. These were viewed as more up-to-date, and 

written for developers to understand the code snippet in question. 

SCSC is appreciated by software developers, but is for most parts not seen as a vital part 

of their strategy to learn new software libraries. A general thought that comments that 

are descriptive of classes and methods is not updated together with the source code, 

primarily not produced by the developer him-/herself, was found through interviews. 

Usage of SCSC was mostly limited to getting information through an IDE for more 

descriptive information while using a library after knowing how it worked. 

The notion that developers do not trust SCSC can be a reflection of how developers 

update their own comments. In general the developers that were positive and trusting 

SCSC reported that they spent more time creating SCSC than the software developers 

not trusting SCSC. 

This result in a view that SCSC have a low priority in learning strategies. However, it 

was used in combination of IDE functionality, where meta-data could be extracted. This 

combination made the developers experience it as easy, for them, to engage in a trial-

and-error strategy when learning. As information of the method could be displayed in 

close proximity of where it was supposed to be used, rather than having to switch 

windows on their desktop. 

When considering the limitations of this research, a more in-depth study should be made 

on how software developers use and view SCSC. The small amount of developers gives 

an indication of what might be a more common phenomena, but this phenomena need to 

be further proven. 

Research should also be done to see how frequently developers update SCSC while 

changing methods in their source code. An often expressed opinions in the interviews 

was that the participant did not trust SCSC written by other developers. 
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1. Appendix I 

This appendix contains the guidelines and mind map for the interviews being performed 

during the research. Since the interviews are semi structured there will only be a few 

questions that are set. Besides that, there id more focal point of what is important to find 

out. 

1.1 Set questions 

1. How long have you been working as a software developer? 

2. What languages do you use when you program? 

3. Are you familiar with Source Code Summarization Comments (SCSC)? 

1.2 Focal points 

 Do the interview participant use SCSC. 

 How does the participant use SCSC. 

 Why do, or do not, the participant use SCSC. 

 How do the participant learn how to use new source code that the participant 

have not produced him-/herself. 

 Does the participant experience redundancy between SCSC and method 

signatures? 


