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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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Paradigm shift

How far have we come?
Making it work
Wrapping up
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Eureka! Architecting is about making decisions
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Major milestones in academia & industry
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The rise of Architecture Decisions
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Best Jobs in America

CNNMoney/PayScale's top 100 careers with big growth, great pay and satisfying work.

[ =] @ < P 3 &

1. Software Architect

Median pay: $124,000
Top pay: $169,000
10-year job growth: 23%

In the same way an architect designs a
house, software architects lay out a
design plan for new programs. That
usually means leading a team of
developers and engineers, and making
sure all the pieces come together to

make fully-functioning software. EE P JULIE FECRED

Christopher Felpel, software architect/consultant
What's great: New problems come up

all the time and new technologies arise, making each day different, and keeping
professionals in demand. "I'm pinged at least once or twice a week for new opportunities,”
said software architect Christopher Felpel. "There's just a lot of work out there, and that
doesn't surprise me." --Jillian Eugenios

Quality of life ratings:
Personal satisfaction: A | Benefit to society: B | Telecommuting: A | Low stress: A
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“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
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> 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« Decisions incomplete or out of date
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DANIEL

KAHNEMAN

van Heesch and Avgeriou WICSA 2011



State of Practice updated

16
> 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 a la ISO/IEC 420107
« Aware but not in use (or any systematic approach)

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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3rd Generation

2nd Generation

SAw*  RGT

ADVISE*
Decision

Architect*

1st Generation ADDSS 2 h*

* alive/used

2004 2005 2006 2007 2008 2010 2013 2014

Capilla, Jansen, Tang, Avgeriou, Babar JSS 16






Inhibitors for adopting tools
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> Poor embedding in tool chain

> Disconnected from design process

> Effort-intensive

> Lack of (industrial-strength) evidence
> Not all stakeholder concerns framed

Manteuffel, Tofan, Avgeriou, Koziolek, Goldschmidt, JSS '16
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Back to the drawing board

|23

> 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




Decision Architect
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Add-in for Enterprise Architect
Based on 4+1 Decision viewpoints
Lightweight and just-in-time

: : : Decision
« Optional use of viewpoints

Documentation
« Before/after the fact Framework
Traceability
Reporting

http://decisions.codeplex.com/ @3} g\"égsﬂ%léﬁ.

o 4-"




% Decision Viewpoints: Overview
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Building the evidence
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Usefulness

A4

Ease of use

A4

v

Contextual factors

v

Add-in used during daily work

Manteuffel, Tofan, Avgeriou, Koziolek, Goldschmidt, JSS '16



Perceived Usefulness
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Voice of evidence
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“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.”

[EVIDENCE!




Of special interest: Variability
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> Relevance of viewpoints highly specific

> Large variation, even within one company
 Agility vs. formality
» Distributed vs. local
e Multi-disciplinary vs. mono-disciplinary






Outline
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Making it work
« Decisions in design space exploration
Conclusions and future work

v



Platform design space exploration
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For a common mobile infrastructure solution

A4

A4

Exploring design space is crucial for platforms
 Basis for several applications
« Wide problem and solution space

v

Design decisions at the core
Different stakeholders and concerns

v

« Custom decision views required

AL ID D
FAipmw

van Heesch, Jansen, Pei-Breivold, Avgeriou, Manteuffel, JSS ‘17




Research and Practice Combined
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Longitudinal Technical Action Research

> adapt decision viewpoints

> evaluate the use of the adapted viewpoints

15t round

> immediately after presenting results to stakeholders
ond round

> two years later - how projects actually benefited
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Product Software Architect
Product Manager

Stakeholders

|35



(new) Concerns
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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?



[ ]
=% Adapted forces view
|37
Concerns and Forces Stakeholder 1 | Stakeholder2 | Stakeholder 3 | Average Prio| Variance
Concern: Deployability
13.1. Specialized “App” stores 5 4 4 4 0,2
13.2. Private/public cloud solution y 3 4 3 0,7
13.3. Push updates 2 2 3 2 0,2
13.4. Vendor distribution channel 1 5 3 3 2,7
13.5. Replacement of devices 4 4 4 4 0
Concern: Device Management
14.1. Device Usage Monitoring 2 3 4 3 0,7
14.2. Application usage monitoring/diagnostics 1 4 3 3 1,6
14.3. Remote Device Management 4 4 3 4 0,2
14.4. Real-time support 1 3 4 3 1,6




New view: Decision roadmap

Platform

Product A

Product B

2014 2015 2016




Voice of evidence
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“[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”

[EVIDENCE|

-- 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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Key take-aways
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One size-fits-all does not work

A4

A4

Embed in process and tooling
 Lightweight and just-in-time
« Usability

Involve stakeholders

v

Build evidence

v



Eating our own dog food
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> Decision Documentation for

Microsoft Visio
> Focus: Decision Reuse \
\Y
rationally
for
Microsoft
Visio

https://rationally.github.io

A CANON COMPANY
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Credits: Christian Manteuffel
Dan Tofan Heiko Koziolek

Uwe van Heesch Thomas Goldschmidt

Anton Jansen Hongyu Pei-Breivold

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

Decision N
Architect http://decisions.codeplex.com/



>

Further reading

| 44

U. van Heesch, P. Avgeriou, Mature Architecting - A Survey about the Reasoning Process
of Professional Architects, 9gth Working IEEE/IFIP Conference on Software Architecture
(WICSA), 20-24 June 2011 Boulder, Colorado, USA.

U. van Heesch, P. Avgeriou, R. Hilliard, A documentation framework for architecture
decisions, JSS, Volume 85, Issue 4, April 2012, Pages 795-820, Elsevier.

U. van Heesch, P. Avgeriou, R. Hilliard, Forces on Architecture Decisions, in proceedings
of WICSA/ECSA 2012, Helsinki, Finland, August 20-24, 2012.

D. Tofan, M. Galster, P. Avgeriou, W. Schuitema, Past and Future of Software
Architectural Decisions — a Systematic Mapping Study, IST 2014

R. Capilla, A. Jansen, A. Tang, P. Avgeriou, M. Ali Babar, 10 years of Software
Architecture Knowledge Management: Practice and Future, Journal of Systems and
Software, Elsevier, Volume 116, June 2016, Pages 191—205.

C. Manteuffel, D. Tofan, P. Avgeriou, H. Koziolek, T. Goldschmidt, Decision architect — A
decision documentation tool for industry, Journal of Systems and Software, Volume 111,
January 2016, Pages 157—-184.

U. van Heesch, A. Jansen, H. Pei-Breivold, P. Avgeriou, C. Manteuffel, Platform design
space exploration using architecture decision viewpoints—A longitudinal study, Journal of
Systems and Software, Volume 124, February 2017, Pages 56—81



