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Abstract 
Aiming at improving software developers’ knowledge of 
their selected IDE, recommender system technologies 
have been recently introduced. In this short paper, we 
argue that IDE command recommendations must be 
context-aware in order to be accepted by the users, but 
they do not have to be necessarily presented in the 
context in which they can be executed. Instead, we 
suggest that the system allows the users to browse 
recommendations when they find it more convenient. 
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Introduction 
High-functionality applications (HFAs), such as office 
tools, drawing applications, or integrated development 
environments (IDEs), are complex systems serving the 
needs of a large and diverse user population [2]. It is 
not expected that a generic user would access a large 
part of the provided functionality because most of the 
HFA users are not application experts and usually they 
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only need to accomplish the task at hand, which 
typically requires the knowledge of a limited part of the 
application functionality. Nevertheless, potentially 
useful functionality may also be missed [1, 4]. Hence, it 
is worth implementing support technologies aimed at 
increasing the breadth of the functionality exploited by 
less skilled HFA users. 

Focusing on software development, it is well known 
that tools can affect the efficiency and the quality of the 
work [9, 12]. However, even though an IDE (Integrated 
Development Environment) is the most used application 
during a working day of a professional developer, an 
average developer uses only a small set of the provided 
commands: a command corresponds to a menu button 
or a shortcut that executes a certain function [3]. 

Aiming at improving software developers’ knowledge of 
their selected IDE, recommender system (RS) 
technologies have been recently introduced. RSs are 
personalized information search and filtering tools that 
suggest useful items [8]. The goal of a command RS is 
to point out exactly the functionality that can better 
help the user to accomplish her daily tasks, without 
proposing well known or useless functionality [2, 5]. 
And once a set of recommendations is generated, they 
have to be presented to the user. 

Important aspects of recommendation presentation are 
the timing and the risk to distract the user from her 
main task (software development). In software 
engineering, there are scenarios where delivering 
recommendations while the user is performing a task is 
necessary, otherwise the recommendations would lose 
their value. For instance, there are several systems 
that recommend source code examples relevant for the 

code under development; when this code changes, the 
old recommendations become irrelevant. But there are 
downsides of such an “eager” delivery which are related 
to potential distraction [7].  

In this paper, we argue that IDE command 
recommendations must be context-aware in order to be 
accepted by the users and we discuss when should 
such recommendations be presented. 

IDE Command Recommendations 
There are two main types of command 
recommendations [5]:  

§ Global suggestions: the system provides general 
recommendations, not specifically suited for the 
current specific context of the user; 

§ Opportunistic suggestions: the system takes into 
account what the user is doing at the moment and 
provides recommendations that are particularly 
relevant for the current context. 

 
While existing IDE command RSs providing 
opportunistic suggestions rely in their core algorithms 
mainly on context information (see [10] and [11], for 
examples), this is not the case for the systems 
providing global suggestions. Murphy-Hill et al. [6] and 
Zolaktaf and Murphy [13] use collaborative filtering 
algorithms to generate global recommendations; they 
recommend commands without considering their 
relevance to neither the specific or the general context 
of the developer’s work. This approach may ultimately 
lead to better IDE knowledge, but not necessarily to 
better work performance. In our previous work, we 
showed that the usage of IDE commands varies 



 

significantly between different contexts [3], thus, if the 
goal of the RS is to suggest commands having the 
largest utility for the developers, then we conjecture 
that recommendations must be context-aware, so that 
they can be effectively used during the work. In this 
sense, context-awareness must be a distinguished 
feature both of opportunistic and global suggestions. 

The main advantage of opportunistic suggestions is that 
they may allow instant execution of the (accurately) 
recommended commands – hence the user may 
instantly recognize the benefit of the suggestion. 
Conversely, the main advantage of global suggestions 
is that the recommender can prioritize commands that 
are useful for the developer in a long-term, hence can 
maximize the overall utility of the recommender; which 
is not possible in an opportunistic approach, where, 
caring only about the active context may end up with 
myopic suggestions. For example, consider a developer 
who is mostly editing Java code, sometimes she is 
debugging it, and rarely she has to navigate over XML 
documents. If the recommender identifies 5 editing 
commands, 10 debugging commands, and 2 commands 
for navigating over XML files, which could improve the 
developer’s work performance but are not being used, 
then it would make sense to focus on editing 
commands, and not bother her at all with commands 
useful to navigate XML files, as soon as she opens one 
of them (opportunistic recommendation). 

When Should Context-Aware IDE Command 
Recommendation Be Presented? 
A straightforward answer to the question asked in the 
title of this section could be: “When the recipient is 
working in the context in which the recommended 
command can be executed.” In fact, this approach has 

been followed by all opportunistic IDE command RSs 
we know: in addition to previously mentioned [10] and 
[11], also opportunistic recommenders already 
implemented in popular IDEs, such as the Intention 
Action Suggestions recommender in IntelliJ IDEA,1 
Quick Action in Visual Studio,2 and Quick Fix and Quick 
Assist in Eclipse.3 Furthermore, when we interviewed 
11 professional software developers about when 
recommendations should be presented, the majority 
said that they expect to receive recommendations of 
commands that can help them in their current work 
(hence opportunistic recommendations).  

However, the majority of those developers also said 
that they want to be able to browse recommendations 
only when they have time. Hence, there is an apparent 
contradiction, and the question, whether one must 
present command recommendation in context, is truly 
pertinent. In fact, since software development requires 
a lot of cognitive effort, unnecessary interruptions may 
be perceived as harmful by the interrupted developer 
[7]. Moreover, many IDE commands are complex, 
which implies that considerable effort is required to 
learn them. Hence, we believe that allowing software 
developers to more autonomously decide when it is 
right time to browse the recommendations, will 
increase the likeliness of recommendation recipient’s 
acceptance, which is definitely one of the RS objectives. 
And, particularly when it comes to global suggestions, 
we do not think that IDE command recommendations 
will lose value if they are presented with a time delay. 

                                                   
1 https://www.jetbrains.com/help/idea/ 

2 https://www.visualstudio.com 

3 http://www.eclipse.org 



 

So, we propose to allow IDE command RS users to tune 
the frequency and the temporal scope of the 
recommendations. In that way, the users could decide, 
for example, whether the system must take into 
account only the activities performed in the current 
context or maybe in the last hour, day, week, etc.; 
moreover, they could decide how often the new 
recommendations should be generated. We suggest 
that the system adopt appropriate notification GUIs to 
alert the users about availability of new 
recommendations, i.e., by visualizing or changing an 
icon in an IDE toolbar or on a side of the editor. 
Moreover, instead of discarding the recommendations 
once the context changes, by tracking the 
recommendation history, the RS users could browse 
recommendations when they find it more convenient.  
Such an approach can be classified as “negotiated 
interruption” [7]. 

Conclusions 
In this paper, we have explained why we think that IDE 
command RS should be context-aware, but does not 
have to necessarily present commands exactly when 
they can be used. In future work we will evaluate the 
user acceptance of different types of recommendation 
presentation and notification GUIs. 
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