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Research Philosophy 

› Core business: Software Architecture 

› With Dutch & European industry (real problems) 

• Embedded Systems & Enterprise Applications 

› Automated Software Engineering 

› Evidence-based Software Engineering 

• Evidence matters - empirical research methods 
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Outline 

 

› Paradigm shift  

› How far have we come? 

› Making it work 

› Wrapping up 



Eureka! Architecting is about making decisions 



Paradigm shift - solution vs. how we got there 
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Design alternatives, 

decisions & rationale 

Expertise, skills, 

previous successes, 

patterns, best practices 

Goals, constraints, 

concerns, requirements 

assumptions, risks  

Context, business, 

environment, market 

technologies 

 

Models & 

Views 



Major milestones in academia & industry 
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Paradigm shift 

09 
17 

1st ideas 

92 

GRIFFIN 

05 06 04 11 08 95 

Bosch 

Perry 

& Wolf 

42010 

IBIS 79 

gIBIS 87 

QOC 91 



The rise of Architecture Decisions 

Tofan, Galster, Avgeriou, Schuitema IST ‘14 
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Outline 

 

› Paradigm shift  

› How far have we come? 

› Making it work 

› Wrapping up 



 

“The life of a software architect is  

a long (and sometimes painful) succession of  

suboptimal decisions made partly in the dark“  

P. Kruchten 

 

 



State of Practice 

› Decision making art instead of craft 

• Reasoning ad-hoc 

• Based on own experience and expertise 

• Subject to biases and fallacies 

› Not likely to document decisions 

• Decisions incomplete or out of date 
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van Heesch and Avgeriou WICSA 2011  



State of Practice updated 

› Documenting decisions? 

• Aware of importance but mostly personalization 

• Depends heavily on project context 

› Where to find decisions? 

• Requirements & functional/logical/UML views 

• Word/Powerpoint/Visio/wiki 

› Views à la ISO/IEC 42010? 

• Aware but not in use (or any systematic approach) 
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Capilla, Jansen, Tang, Avgeriou, Babar JSS ‘16 



What about the tools? 
 

120 out of 144 primary focus on decision documentation 

Tofan, Galster, Avgeriou, Schuitema IST ‘14 
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2004  2005  2006      2007   2008       2010                2013   2014 

RAT 
Archium 

AREL 

PAKME 
ADDSS  

Eagle 
ADkWik 

KA  

ADDM* 
ADDSS 2.1* 

SAW* 
ADvISE* 

Decision 
Architect* 

1st Generation 

2nd Generation 

3rd Generation 

ADDSS 2.0 

SEURAT 

RGT* 

Capilla, Jansen, Tang, Avgeriou, Babar JSS ‘16 

* alive/used 



Tool CAP MGM SHA DOC EVO REU REA UCT COL PER ASS 

1st Generation 

RAT X P -- P -- -- X -- X   X 

Archium X P -- X -- -- P -- -- -- -- 

PAKME X X P X X -- -- -- P -- -- 

ADDSS  X X P X X -- -- -- P -- -- 

AREL X P -- X X -- -- -- X -- P 

2nd Generation 

Eagle X X X X P -- -- -- X X -- 

Adkwik X X X X P X -- -- X -- -- 

SEURAT X P -- P -- -- P -- -- -- X 

KA X X -- X -- -- -- -- X P P 

ADDM X X X X P X -- -- X X -- 

ADDSS 
2.0/2.1 

X X P X X P -- -- P P -- 

3rd Generation 

SAW X X X X -- -- P X X -- P 

ADvISE X X X X -- X P -- X -- X 

Decision 
Architect 

X X X X X -- -- -- X P P 

RGT X P X X X -- -- -- X -- X 



Inhibitors for adopting tools 

› Poor embedding in tool chain 

› Disconnected from design process 

› Effort-intensive 

› Lack of (industrial-strength) evidence 

› Not all stakeholder concerns framed 
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Manteuffel, Tofan, Avgeriou, Koziolek, Goldschmidt, JSS ‘16 



Tip of the iceberg? 

Implicit 

Decisions 
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Outline 

 

› Paradigm shift  

› How far have we come? 

› Making it work 

› Wrapping up 

 



Back to the drawing board 

› Build a tool with and for the industry 

• Requirements interviews with software architects 

• Analysis of existing documentation 

• Frequent feedback  

• Extensive validation in 2 case studies 
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Decision Architect 
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› Add-in for Enterprise Architect 

› Based on 4+1 Decision viewpoints 

› Lightweight and just-in-time 

• Optional use of viewpoints 

• Before/after the fact 

› Traceability 

› Reporting  

http://decisions.codeplex.com/ 

Decision 
Documentation 

Framework 



Decision Viewpoints: Overview 
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Stakeholder Relationship    Chronology 

Forces Detail 

van Heesch, Avgeriou, Hilliard, JSS 2012 

van Heesch, Avgeriou, Hilliard, WICSA 2012 



Building the evidence 

› Usefulness 

› Ease of use 

› Contextual factors 

 

› Add-in used during daily work 
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Manteuffel, Tofan, Avgeriou, Koziolek, Goldschmidt, JSS ‘16 
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Voice of evidence 

“Basically everything is targeted that is needed for a 
decision documentation.“ 

“I don't have to use another tool for all my decisions but I 
can do it directly where I spend most of my design work; 

that's a really big effect for me” 

“Sometimes it’s enough to look at the relations to 
understand the rationale behind a decision". 

“I would just create more documentation because I have 
this tool.“ 
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Of special interest: Variability 

 

› Relevance of viewpoints highly specific  

› Large variation, even within one company 

• Agility vs. formality 

• Distributed vs. local 

• Multi-disciplinary vs. mono-disciplinary  
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Outline 

 

› Paradigm shift  

› How far have we come? 

› Making it work 

• Decisions in design space exploration 

› Conclusions and future work 

 



Platform design space exploration 

› For a common mobile infrastructure solution 

› Exploring design space is crucial for platforms 

• Basis for several applications 

• Wide problem and solution space 

› Design decisions at the core 

› Different stakeholders and concerns 

• Custom decision views required 
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van Heesch, Jansen, Pei-Breivold, Avgeriou, Manteuffel, JSS ‘17 



Research and Practice Combined 

Longitudinal Technical Action Research 

› adapt decision viewpoints 

› evaluate the use of the adapted viewpoints 

1st round 

› immediately after presenting results to stakeholders 

2nd round 

› two years later - how projects actually benefited 
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Stakeholders 

› Platform Software Architect 

› Platform Product Manager 

› Platform Architecture Reviewer 

› Platform Software Engineer 

› Product Software Architect 

› Product Manager 
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(new) Concerns 

› What key decisions need to be made for the platform? 

› What decisions are subject to product variability? 

› What is an efficient decision roadmap for the 
platform? 

› How sustainable is a specific decision? 
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Adapted forces view 
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New view: Decision roadmap 
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Voice of evidence 

“[Forces viewpoint] did help me to view all the 
alternatives, and benefits and drawbacks“ 

“Here is a stunning amount of data on this one slide” 

“Overall that was so easy to understand and you could 
quickly recall something and recognize your overall 

requirements” 

 

-- 2 years later--  

“I think the biggest [help was] in terms of agreeing 
where we want to invest.” 

“[We] simply followed the proposed path” 
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Outline 

 

› Paradigm shift  

› How far have we come? 

› Making it work 

› Wrapping up 

 



Key take-aways 

› One size-fits-all does not work 

› Embed in process and tooling 

• Lightweight and just-in-time 

• Usability 

› Involve stakeholders 

› Build evidence 
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Eating our own dog food 

› Decision Documentation for 
Microsoft Visio 

› Focus: Decision Reuse 
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for  

Microsoft 

Visio 

https://rationally.github.io 



Thank you 

Credits: 

Dan Tofan 

Uwe van Heesch 

Anton Jansen 

Christian Manteuffel 

Heiko Koziolek  

Thomas Goldschmidt 

Hongyu Pei-Breivold 

http://www.cs.rug.nl/~paris/ 

http://decisions.codeplex.com/ 
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