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8 For WICSA 2016 the 
theme 

was “Architecting in 

time” – exploring the 

temporal aspects of 
software architecture. 

continuity, evolution and 

decay,

the benefits, consequences 

and debt from delaying 

decisions, 

architecting practices and 

experiences in different 

software development 

processes, or the related 

collaborative design activities 

that fit into the life cycles of 

systems and applications. 



Henry Muccini @ www.slideshare.net/henry.muccini/

9



Henry Muccini @ www.slideshare.net/henry.muccini/

The software The software The software The software architecturearchitecturearchitecturearchitecture fieldfieldfieldfield

evolutionevolutionevolutionevolution over timeover timeover timeover time

TemporalTemporalTemporalTemporal aspectsaspectsaspectsaspects in software in software in software in software architecturearchitecturearchitecturearchitecture

designdesigndesigndesign
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? How the Software 

Architecture field evolvedevolvedevolvedevolved

over timeover timeover timeover time?
1

1992 today
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The historyhistoryhistoryhistory
artifactsartifactsartifactsartifacts and and and and worksworksworksworks
(decorations, wigs, 
scents) talk about
the culture of that
time.

They are not only
historical relic, but
they speak about
that time

Val Parks: https://www.youtube.com/watch?v=LMJh1WTkxws
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? How the Software Architecture 
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The study (specifically) 

conducted for this

speech
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Mixed Mixed Mixed Mixed methodmethodmethodmethod used for this study:

1. Topics extraction:

� Personal knowledge + Seminal papers

2. Data mining

� From the WICSA, CBSE, ECSA, and QoSA

conferences

� From 1999 to 2016

3. Reasoning on the results
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Mixed method used for this study:

1.1.1.1. TopicsTopicsTopicsTopics extractionextractionextractionextraction::::

� Personal Personal Personal Personal knowledgeknowledgeknowledgeknowledge + + + + SeminalSeminalSeminalSeminal paperspaperspaperspapers

2. Data mining

� From the CBSE, WICSA, ECSA, and QoSA

conferences

� From 1999 to 2016

3. Reasoning on the results
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20 20 20 20 yearsyearsyearsyears of of of of experienceexperienceexperienceexperience
in the in the in the in the fieldfieldfieldfield

_______________________

WICSA 2016 PC co-chair

ICSA steering committee
member

PC of WICSA, CBSE, 
ECSA (ICSE, FSE, ASE)

Member of the IFIP WG 
2.10 on Software 
Architecture
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IEEE SW
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Mixed method used for this study:

1. Topics extraction:

� Personal knowledge + Seminal papers 

2. Data mining

� From the CBSE, WICSA, ECSA, and QoSA

conferences

� From 1999 to 2016

3. Reasoning on the results
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1999 2001 2002 2004 2005 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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What: 4 conferences, 42 editions, 1999-2016, 

811 811 811 811 articlesarticlesarticlesarticles analysed

How: topicstopicstopicstopics searchsearchsearchsearch

• Search of topics and synonyms in 
• TitleTitleTitleTitle
• KeywordKeywordKeywordKeyword
• AbstractAbstractAbstractAbstract

26
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SUM

28

Max

(1*0,8);(1*0,5)

Max

(0*0,8);(0*0,5)

If Title contains the keyword, 

paper highly ranked with 

respect to the keyword

If Keyword/abstract contains

the keyword, …

If synonym contains the 

keyword, …
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This approximation formula has been tested

on:

• 50 papers

• Two topics:

• Ecosystems

• Design Decisions
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The results presented here are 

preliminary and partial, with respect to 

the…

30

25 Years of Software Architecture: 

impact on the Software discipline
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Mixed method used for this study:

1. Topics extraction:

� Personal knowledge + Seminal papers 

2. Data mining

� From the CBSE, WICSA, ECSA, and QoSA

conferences

� From 1999 to 2016

3.3.3.3. Reasoning on the resultsReasoning on the resultsReasoning on the resultsReasoning on the results
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Topics Granularity (look at the trend!)

«Only» four (domain-specific) conferences

2016 is incomplete! (ECSA 2016 missing) 
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Top five:

1. Analysis (194)

─ Performance (96)

─ Security (27)

─ Consistency (24)

2. Design Decisions (127)

3. Quality (104)

4. Style (68)

5. Views (67)

(TOT=811 (TOT=811 (TOT=811 (TOT=811 paperspaperspaperspapers))))
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ReferenceArchitecture:  % of papers

Reference Architecture 

{much less than expected}
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• AgileAgileAgileAgile [0% -> 3%] {emerging since 2009}

• DevOpsDevOpsDevOpsDevOps [0,5% -2%] {emerging since 2011}

• TechTechTechTech DebtDebtDebtDebt [0% - 2%] {emerging since 2012}

• CPSCPSCPSCPS [0% - 2%] {emerging since 2012} (pick 4% in 2016)

• EcosystemsEcosystemsEcosystemsEcosystems [0% -2%] {emerging since 2012} (pick 5% in 
2016)

• RiskRiskRiskRisk [0% -> 3%] (non null since 2005)
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? How the Software Architecture 

field evolvedevolvedevolvedevolved over timeover timeover timeover time?

REFLECTIONSREFLECTIONSREFLECTIONSREFLECTIONS
lookinglookinglookinglooking atatatat the the the the nearnearnearnear future from the future from the future from the future from the pastpastpastpast

1

1992 today
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application domains: CPS, IoT, Smart mobile 

systems

type of (concern): Self-Adaptive, autonomous, 

dynamic, uncertain

process: DevOps & Agile

style: micro services

analysis: security, resilience

description: collaborative, MDE, decisions
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MultiMultiMultiMulti----ViewViewViewView boom: trends and boom: trends and boom: trends and boom: trends and issuesissuesissuesissues

Practitioners’ need for SAPractitioners’ need for SAPractitioners’ need for SAPractitioners’ need for SA----based Analysis based Analysis based Analysis based Analysis 

It is time to «collaborate»!It is time to «collaborate»!It is time to «collaborate»!It is time to «collaborate»!

CPS, IoT, Smart Systems: again from Software CPS, IoT, Smart Systems: again from Software CPS, IoT, Smart Systems: again from Software CPS, IoT, Smart Systems: again from Software 
to Systemto Systemto Systemto System

From dependable to resilient systems in the era From dependable to resilient systems in the era From dependable to resilient systems in the era From dependable to resilient systems in the era 
of selfof selfof selfof self----Adaptive and Autonomous architecturesAdaptive and Autonomous architecturesAdaptive and Autonomous architecturesAdaptive and Autonomous architectures
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An industrial An industrial An industrial An industrial practicepracticepracticepractice, , , , beingbeingbeingbeing

consolidatedconsolidatedconsolidatedconsolidated over 15 over 15 over 15 over 15 yearsyearsyearsyears! ! ! ! 

ButButButBut stillstillstillstill…………
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MultiMultiMultiMulti----ViewViewViewView Boom!Boom!Boom!Boom!
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IEEE Std 1471 (2000) ->
ISO/IEC/IEEE 42010:2011

Using multiple views has

become standard practice in 

industry!! [TSE2013]

� 85% uses multiple views

0
5
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20
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35
40
45

Type of viewsType of viewsType of viewsType of views

Multi-view 

consistency: 

missing feature
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Analysis Analysis Analysis Analysis isisisis a big a big a big a big needneedneedneed… and … and … and … and 

practicedpracticedpracticedpracticed… … … … butbutbutbut practitionerspractitionerspractitionerspractitioners are are are are 

quitequitequitequite unhappyunhappyunhappyunhappy!!!!
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PractitionersPractitionersPractitionersPractitioners’ ’ ’ ’ need need need need for for for for SASASASA----basedbasedbasedbased Analysis Analysis Analysis Analysis 
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ArchitectingArchitectingArchitectingArchitecting = Group = Group = Group = Group DecisionDecisionDecisionDecision

MakingMakingMakingMaking and Collaborative and Collaborative and Collaborative and Collaborative 

ArchitecturalArchitecturalArchitecturalArchitectural DesignDesignDesignDesign
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ItItItIt isisisis time to «time to «time to «time to «ccccollaborate»!ollaborate»!ollaborate»!ollaborate»!
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� 5555----10 10 10 10 peoplepeoplepeoplepeople involvedinvolvedinvolvedinvolved in in in in 

decisiondecisiondecisiondecision makingmakingmakingmaking

� 21 different macro-

roles represented
[WICSA2014]

NeedNeedNeedNeed::::
� Collaborative (group) 

decision making
� Collaborative Design 
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New views, new challenges
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CPS, CPS, CPS, CPS, IoTIoTIoTIoT, Smart Systems: , Smart Systems: , Smart Systems: , Smart Systems: 

From From From From Software to Software to Software to Software to System ArchitectureSystem ArchitectureSystem ArchitectureSystem Architecture
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[SANCS2015]

NeedNeedNeedNeed::::
� Sensors and Actuators

� New Modelling Languages

� Control theory

� Physical components
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From dependable to resilient systems in From dependable to resilient systems in From dependable to resilient systems in From dependable to resilient systems in 

the era of selfthe era of selfthe era of selfthe era of self----Adaptive and Autonomous Adaptive and Autonomous Adaptive and Autonomous Adaptive and Autonomous 

architecturesarchitecturesarchitecturesarchitectures
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SelfSelfSelfSelf----AdaptiveAdaptiveAdaptiveAdaptive applicationsapplicationsapplicationsapplications shallshallshallshall selfselfselfself----

fixfixfixfix themselvesthemselvesthemselvesthemselves????
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www.henrymuccini.com

http://mobilesoftconf.org/2017/

www.softwarearchitecture.org
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