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1. Derive a method for measuring uncertainty in decision-making process
2. Provide interpretation of obtained measures for specific projects

GOALS

• Software development stages are highly communication-intensive 
• Developers, architects, testers, end users and other stakeholders constantly communicate
• System or its parts have to be regularly upgraded, fixed, or replaced
• Task management systems structure the process by implicitly capturing design decisions

Being documented in natural language text, 
tasks descriptions often lack clarity and completeness, 

causing more time and effort to be spent on their resolution

Can uncertainty
be one of the possible reasons?
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Uncertainty in Software Engineering

Linguistic uncertainty in natural language texts

Related Work

• Uncertainty is inevitable in software engineering 
• Uncertainty complicates architecture decisions and may expose a software project 

to significant risk
• Software architects lack support in evaluating uncertainty, its impact on risk, and the 

value of reducing uncertainty before making critical decisions      

• Linguistic uncertainty is an important linguistic phenomenon that is relevant in many fields (Vincze)
• In its most general sense, it can be interpreted as lack of information (Vincze)
• Different machine learning methods were proposed to detect uncertainty (Medlock et al.)
• A classification of linguistic uncertainty, providing words, that indicate uncertainty in a sentence 

was proposed by Jean et al. and Vincze
• E.g. Szarvas et al examined the recognition of uncertainty cues in context and introduced 

an uncertainty cue detection model for different domains and genres 

According to Letier et al.:
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Related Work

Software Architectural Design Decisions 

Architectural Assumptions in decision-making process

• concept is not commonly used in industry
• important in architecting and software development
• architects frequently make AA in their work
• lack of approaches, tools, and guidelines for AA management
• there is a connection between AA and certain software artifacts

• Software Architectural Design Decisions are implicit and rarely documented (Capilla et al)
• It is important to maintain clarity and completeness of knowledge expressed by SA 

stakeholders (K. A. de Graaf et al.)
• Several AKM tools were proposed, e.g. PAKME by Babar and Gorton and Decision Architect 

by Manteuel et al.
• There is a need for substantial improvement of AKM tools (Capilla et al.)
• Stakeholders tend to rather use agile tools (Miesbauer et al.)

Recent study (2017) by C. Yang et al. claims:
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Research Question 1 

Research Question 2

How can the change of uncertainty density over 
the decision life-cycle be interpreted?

How to quantify uncertainty density 
throughout the decision life-cycle?
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Research Process

Step 1:
Review the literature on the topics

related to the research 

Step 2:
Explore the data and define 

the scope of research
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In its most 
general sense, 
it can be 
interpreted as 
lack of 
information
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Step 3.1:
Calculate the efficiency of 

the uncertainty detection algorithm
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• Python code snippet for detecting uncertainty:

• The set of uncertainty words was compiled by Hyland in his book from year 2005. 
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Uncertainty density for issue SPARK-21401

• Line graph representing the change of uncertainty 
density throughout the issue life-cycle 

Hypotheses:

• Uncertainty density will decrease towards the end 
of the issue life-cycle

• There will be peak(s) in the middle when new 
solution approaches will be discussed

Step 3.2:
Calculate

the uncertainty density per issue



Research Process

Step 4:
Interpret and validate

the results

Step 5:
Write a scientific report 

on the research
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How correct 
are our 

interpretations? 
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Timeline

27.11.2017 - Guided Research of Oleksandra Klymenko - Kick-off presentation 17

Activities October November December January February

Literature study

Scope definition and data 
exploration
Calculating the efficiency 
of the algorithm
Extracting data and 
calculating density 

Interpreting the results

Validating results through 
interviews

Writing scientific paper

Start date: 20.10.2017
End date: 20.02.2018

3 weeks

2 weeks

2 weeks

1 week

8 weeks

2 weeks

2 weeks
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System Architecture Decisions

• Issues from two project are analyzed. 
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