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Industry (I) and Academia (A)
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Practical Solutions Publications

Disruptive Innovation Cycles Fixed Innovation Cycles

Goal-driven Curiosity-driven



Maturity Levels of Closeness Between I and A
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C. Wohlin: Software Engineering Research under the Lamppost. IJCST 2013, 2013



Prof. Dr. Michael Felderer
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Industry Academia Collaboration Ecosystem
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Industry Academia

Added Value
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Á. Beszédes, L. Vidács: Academic and Industrial Software Testing Conferences: Survey and Synergies. TAICPART 2016, 2016

N = 101 (63 / 38) 



Synergy Metrics Between Conferences
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Á. Beszédes, L. Vidács: Academic and Industrial Software Testing Conferences: Survey and Synergies. TAICPART 2016, 2016
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Topics: Level of Challenges per Testing Activity
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N = 105

0 – no challenges
4 – lots of challenges

V. Garousi, M. Felderer, M. Kuhrmann, K. Herkiloglu: What Industry wants from Academia in Software Testing. Hearing pracitioners' opinions. EASE 2017, 2017
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Presentation Titles at Conferences

V. Garousi, M. Felderer: Worlds Apart. 
Industrial and Academic Focus Areas in 
Software Testing. IEEE Software, 2017

N = 340 
(2013/14)

N = 354
(2013/14)
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Importance of SE Knowledge Areas
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V. Garousi, G. Giray, E. Tüzün, C. 
Catal, M. Felderer: Aligning 
software engineering education 
with industrial needs: A meta-
analysis. Journal of Systems and 
Software, 2019

N = 17



Top Ten Job Skills to Thrive "4th Industrial Revolution"
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Future of Jobs Report
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Grey Literature
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3rd tier GL: Low outlet control/ Low credibility: 
such as blogs, emails, tweets 
 
2nd tier GL: Moderate outlet control/ Moderate 
credibility: such as annual reports, news articles, 
presentations, videos, Q/A sites (such as 
StackOverflow), Wiki articles 
 
1st tier GL: High outlet control/ High credibility: 
such as books, magazines, government reports, 
white papers 

Known                                                        Unknown 
Expertise (or credibility) 

 

3rd tier

2nd tier

1st tier

'White' 
literature

Garousi, V., Felderer, M., Mäntylä, M.: Guidelines for 
including grey literature and conducting multivocal 
literature reviews in software engineering. Information 
and Software Technology, 2019



Literature Study on Test Process Models
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TPI Next

TestSPICE

TMap

TIM

Other

Number of Sources

Formal Literature Grey Literature

V. Garousi, M. Felderer, T. Hacaloğlu: Software 
test maturity assessment and test process 
improvement: A multivocal literature review. 
Information and Software Technology, 2017 N = 181
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Impact of Patterns and Anti-Patterns on IAC Projects
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V. Garousi, et al.: Characterizing 
industry-academia collaborations 
in software engineering: evidence 
from 101 projects. Empirical 
Software Engineering, 2019

N = 101
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Topic: Risk-Based Testing with Defect Data
Motivation: Implementation of ISO/IEC/IEEE 29119 Software Testing Standard
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https://softwaretestingstandard.org/



Risk-Based Software Testing
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Probability (P) Impact (I)

Risk Value

Risk Item

Probability Criteria Impact Criteria

Risk LevelTest Design

Test Automation

Test Execution

Test Evaluation
Risk-Based Test Strategy



Testing With Defect Taxonomies: Approach & Results
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Requirements Defect Taxonomy

Test Strategy

PR SDC, SF Test strength

high blocker, critical, major 3

normal blocker, critical, major 3

normal major, normal, minor 2

low minor trivial 1

 

Test Case Result Severity
1 pass
2 pass
3 fail critical
4 pass
5 fail minor

ID Requirement

… …

REQ_0024 Creation and edi ting of  a  
deta i led invoice

REQ_0111 Charges  for medica l  services

Top-Level Categories DC Description
Examples

Severity

… … …
F2 GUI-navigation, erroneous 

display of data
major

… … …

… … …
L3 Error in checking of invoices 

amount
critical

Functionality
(Process, GUI, 
Navigation etc.)

Logic 
(Evaluation of 
business rules, 

)

ID Test technique Test strength 1 Test strength 2 Test strength 3
TA1 Process Cycle Tess Main paths Alternatives 

positive
Alternatives 
negative

… … … … …
TD1 Equivalence 

partitioning
EP valid EP invalid EP invalid

S: 
Sequence 
oriented
D: Data 
oriented

Test Results
Test Case Description Test Steps Input Values Expected

1 … … … …
2 … … … …
3 … … … …
4 … … … …
5 … … … …

  

  

  
Execution

  

 

M. Felderer, A. Beer: Using Defect Taxonomies for Testing Requirements. IEEE Software, 2015

Metrics Project A Project B 
NOR 41 28 
NUC 14 20 
SIZE (NUC+NOR) 55 48 
NOT 148 170 
NOF 169 114 
NOT/SIZE 2.69 3.54 
NOF/NOT 1.14 0.67 
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Collaboration Process
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Low Efficiency
Low Effectiveness

Defect Data & 
Reqs Available

Deductive 
refinement

Application 
of 

analytically 
refined 

approach

Study on 
state-of-
the-art

Case study
on 

effectiveness
Controlled 
experiment 
on role of 

taxonomies

Application 
of 

empirically 
refined 

approach

Inductive 
refinement

Case study
on 

efficiency

 Education: Joint lectures including experiment, bachelor thesis

 Results: Publications/Presentations on I and A venues, Evaluated Tool-Supported Approach

 Events: Co-organization of workshop on RE and Testing with I and A participants

 People: Personal commitment and close cooperation between researcher and practitioner 

Transfer 
to other
Domains



Deployment of Machine Learning Based Systems

24.10.2019Together we are Stronger 25



Machine Learning Based Software System
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Risk-Based Data Validation Approach
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H. Foidl, M. Felderer: Risk-based data validation in machine learning-based software systems. MaLTeSQuE@ESEC/SIGSOFT FSE 2019, 2019



Software Engineering Research Fosters IAC
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Computer 
Science

Application
Domain

Artifacts, 
Evidence

Problems,
Data

Theories, 
Algorithms

Research 
Questions

Technical Sciences,
Mathematics
Data Science,
Psychology
…

Program, 
Specification

Human, 
Organization

Product,
System

Method,
Process

Life Sciences,
Mobility,

Energy,
Finance,

Cybersecurity
Artificial Intelligence

…

24.10.2019



Industry Academia Co-Production
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A. Sannö, A. Ericson Öberg, E. Flores-Garcia, 
M. Jackson: Increasing the Impact of 
Industry-Academia Collaboration through 
Co-Production. Technology Innovation 
Management Review, 2019
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24. bis 28. Februar 2020, Innsbruck, Österreichhttp://se20.ocg.at

Konferenzprogramm
 Wissenschaftliches Hauptprogramm
 Track zum Technologietransfer im Software Engineering
 SEUH – Software Engineering im Unterricht der Hochschulen
 Forschungsmethoden im Software Engineering
 Workshops
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