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Motivation 
1. Task-oriented virtual assistants (VAs) are software 
systems that provide users with a natural language interface 
to complete domain-specific tasks, such as booking flights 
and ordering foods. With new technological advances in 
machine learning (ML), we are witnessing an increasing 
number of commercial VAs being developed. 

2. It is, however, particularly challenging to manage a VA 
software project, as observed in our hands-on experience.  

3. The development management approaches and 
experiences have been hardly studied or shared. 
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Main idea 
To bridge the knowledge gap, in this paper, we share our 
experience and the lessons that we have learned in 
managing a task-oriented VA software project at Microsoft, 
named XTalk. 
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Method 

1. We describe five main concrete software engineering 
problems that we have encountered in our project, including 
the problems in requirement management, development 
management, and quality management. 

2. We share seven practices adopted in the XTalk project to 
tackle or mitigate the problems. 

3. We summarize three lessons learned from the 
development of XTalk and present four open challenges. 
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Major results 
1. Software requirement management 

The requirement management tool 
we proposed 
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Major results (Cont’d) 
2. Software development management 
Problem 1    The emergent properties of ML, e.g., data-driven and 
statistical nature, hinder efficient development. 
Problem 2    Efficient collection of data for VA projects is under the 
constraints of domain knowledge and data privacy regulations. 
Practice 3    VAs are developed using a hybrid of deep neural network 
(DNN) and rule-based methods. 
Practice 4    The generated NL questions are paraphrased automatically 
with synthesized oracles. Front In
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Major results (Cont’d) 
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Major results (Cont’d) 
3. Software quality management 
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Major results (Cont’d)  
Lessons that we have learned: 

1. Making full use of the available data will tremendously 
facilitate solving the problems occurring while managing 
a VA software project. 

2. We find that the scope of natural language could be 
organized through its domain-specific tasks and linguistic 
patterns. 

3. To enjoy the benefit of advanced DNN techniques and 
make the development process manageable, we argue 
that it is necessary to find a good balance between DNN- 
and rule-based methods. 
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Conclusions 
1. In this study, we described five critical problems in 

managing a task-oriented VA software project and 
shared seven practices adopted in our project XTalk, 
which is a VA for data analytics. practices 

2. We summarized three lessons learned at managing 
XTalk and four open challenges that require more 
research efforts. 
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