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Appendix A
This appendix includes the complete validation interview response material of chapter 5,
presented per interviewee. See Section 5.7 for further detail and a list of interview questions.
Company A, Interviewee 1
Years of industry software development experience: 16.
Total headcount in project: 500. Developers in project: 150. Hierarchical depth: 5.
IQ2:
Response: Committing to a team or feature branch (one developer commits for the whole team).
IQ3:
Response: 4
Comments: "Continuous integration is more difficult with a large, complex software product.
Complexity is more important than lines of code. Complexity means dependencies."
IQ4:
Response: 2
Comments: "The number of people is not interesting. Every team should deliver independently.
This works if you don't have dependencies between the teams. It does not work if you have such
dependencies. However, if the organization scales, continuous integration infrastructure must scale,
too. Otherwise queues will [reduce] continuity."
IQ5:
Response: No response
Comments: None
IQ6:
Response: 1
Comments: "Not at all interesting. This affects information flow, but not at all continuous
integration."
IQ7:
Response: 1
Comments: "No, there is no relation between software work and other tasks."
IQ8:
Response: 5
Comments: "Continuous integration is much easier with modularity."
Company A, Interviewee 2
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Years of industry software development experience: 10. Total headcount in project: 500.
Developers in project: 150. Hierarchical depth: 5.
IQ2:
Response: Committing to a team or feature branch (one developer commits for the whole team).
IQ3:
Response: 4
Comments: "A small project doesn't need [continuous integration]. A large project needs
continuous integration but it is hard to work that way."
IQ4:
Response: 5
Comments: "The organization! [sic]"
IQ5:
Response: 1
Comments: None
IQ6:
Response: 5
Comments: "Much harder to work the same way with many hierarchy levels, at least harder to
communicate a unified way of working."
IQ7:
Response: 5
Comments: "In this project it is a problem that there are so many people that are not developers.
There are so many people who don't understand software. There is not enough focus on following
the processes for software development. This is the most important issue!"
IQ8:
Response: 3
Comments: "Integration of binaries might cause lots of problems if you have problems with
interfaces then it is better to integrate source code."
Company B, Interviewee 1
Years of industry software development experience: 10. Total headcount in project: 70.
Developers in project: 40. Hierarchical depth: 2.
IQ2:
Response: Committing to a the main track.
IQ3:
Response: 1
Comments: "A lot of people causes a need for continuous integration. A large product does not
imply that it is more difficult to work with continuous integration."
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IQ4:
Response: 5
Comments: "You want to deliver more often if a lot of people work with the same components as
you do. Extra work when big changes must split up into small deliveries instead of be delivered as a
monolith."
IQ5:
Response: 1
Comments: None
IQ6:
Response: No response
Comments: None
IQ7:
Response: 3
Comments: None
IQ8:
Response: 5
Comments: "Better modular architecture gives more freedom and development is more
continuous."
Company B, Interviewee 2
Years of industry software development experience: 20. Total headcount in project: 100.
Developers in project: 60. Hierarchical depth: 3.
IQ2:
Response: Committing to a the main track.
IQ3:
Response: 1
Comments: "No, not as our architecture is of today. Scale does not affect the way of working. Our
code base is divided into [hundreds of] modules."
IQ4:
Response: 4
Comments: "Not regarding headcount, but there is a correlation to the structure of the organization.
Our previous component-based organization was faster. The transfer to cross functional teams was
not good. Integration tests are component-based and there is no support for them in the new
organization."
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IQ5:
Response: 2
Comments: None
IQ6:
Response: 4
Comments: None
IQ7:
Response: 4
Comments: "Requirements on for example test coverage affects software development. New
activities are added to what the developers must do."
IQ8:
Response: 2
Comments: "The developer has about 700 of 900 modules in their development environment. The
system is built as a monolith. I don't think integration should be easier with integration time
modularity."
Company C, Interviewee 1
Years of industry software development experience: 25. Total headcount in project: 100.
Developers in project: 70. Hierarchical depth: 7.
IQ2:
Response: Committing to a team or feature branch (each team works on its own mainline, with
each component running on its own CPU).
IQ3:
Response: 4
Comments: "It depends on the architecture and debugging. Modularity and self-containment affects
this."
IQ4:
Response: 4
Comments: "We are too many people. Much too little code is produced. We are trying to introduce
a continuous integration way of working and this is hard as the right information is never on the
right place."
IQ5:
Response: 1
Comments: None
IQ6:
Response: 2
249

Comments: "It is more related to the size of the organization. By the way an organization in many
levels is a bad organization. It might [result in the] organization becoming political and creates
ownership for components in a bad way."
IQ7:
Response: 2
Comments: "This contradicts the agile way of working. A lot of boards and forums slows down the
development process. Too many people are involved in an issue. Or is it. Maybe this does not affect
this at all?"
IQ8:
Response: 5
Comments: "Yes! If the system is large and you don't have modularity you have a constant war
between changes and conflicts between teams."
Company C, Interviewee 2
Years of industry software development experience: 20. Total headcount in project: 1000.
Developers in project: 80. Hierarchical depth: 8.
IQ2:
Response: Committing to a team or feature branch (each team works on its own mainline, with
each component running on its own CPU).
IQ3:
Response: No response
Comments: "The largest [product component] is the one that [is most] continuous. Larger products
work better with continuous integration."
IQ4:
Response: No response
Comments: "The goal of the organization is what is essential. We see that a large organization can
work continuously, some other small organization can not. The interesting thing is that you
formulate a common vision – we shall build a [product]."
IQ5:
Response: No response
Comments: "Business goals and vision are interesting – to focus on speed!"
IQ6:
Response: 1
Comments: "No. The [product component X] project has a lot of hierarchies and is working
continuously. They have focused on overall vision and speed. Others have focused on
specifications."

250

IQ7:
Response: No response
Comments: "920 of 1000 people in the project are braking the process. If they could focus on test
models, it would help. Now when they run around with specifications and powerpoints they are just
a brake."
IQ8:
Response: 3
Comments: "Affects a lot. Every part of the organization think their [part] is the product. They
don't share the same vision of a common product. It is better to have a fully integrated product –
this drives a common vision."
Company D, Interviewee 1
Years of industry software development experience: 16. Total headcount in project: 1200.
Developers in project: 1000. Hierarchical depth: 3.
IQ2:
Response: Committing to a team or feature branch (with occasional exceptions for small items and
fixes).
IQ3:
Response: 4
Comments: "With caveats. A larger product size requires more levels of integration, so in that way
it has an effect. In a perfect software architecture it wouldn't have as large an effect as it does today.
[...] With decoupled components and by allowing a certain margin of error you can reduce the
impact, but the way it is now [in our product] there is an impact. It's what we struggle with on a
daily basis."
IQ4:
Response: 4
Comments: "It feels as though the more developers you add the more the amount of work on
branch increases. You get more parallel work going on. At the same time there are so many tests
going on you can't integrate all the time, but end up on branch, which leads to larger commits. And
all this grows; if you add another team the queue grows. This leads to adding on more work
[required to commit], leading to larger commits. Our way of working contributes to this – we have
cross functional teams working across multiple [requirement] areas. With more decoupling I'm sure
we could increase the pace."
IQ5:
Response: 2
Comments: "A larger number of people creates a larger number of jobs on branch which need to be
integrated. As it is right now we can squeeze in 30 commits per day. When I look at [a smaller
product] they have about the same pace of integration as we do, but with a much smaller number of
people. And we get all these knock-on effects, like setting up continuous integration on branches.
But that's not all, it's also about the modularity of the product. You can choose not to have people
working across the entire product. The difficulty here is how to stop guessing, and obtaining
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evidence to support architectural decisions and changes to our continuous integration machinery. It's
hard to looking into one's crystal ball and see what the effects will be from e.g. testing more or
less."
IQ6:
Response: 1
Comments: "I don't see anything of that. The teams have a free reign, they can do any type of
changes. The organization has a rather limited impact in that regard."
IQ7:
Response: No response
Comments: "If you have an organization of 1,200 where 5 are developers, compared to an
organization of 1,200 where everybody is a developer, of course there's going to be a difference.
You could also argue that if we don't have team leaders, project leaders, coordinators et cetera, we
wouldn't have any control. Then we would step all on one another's toes all the time. You would like
to think these people [leaders, managers] serve a purpose."
IQ8:
Response: 5
Comments: "I think if we achieve increased modularity we'll also see a higher pace of integration.
And I think that's what [managers] often look at. We see that clearly in the KPIs we measure,
managers look a lot at number of commits per day and such. But then you forget that in our way of
working those commits are on branch, but that's not what's measured."
Company D, Interviewee 2
Years of industry software development experience: 12. Total headcount in project: 2000.
Developers in project: 1200. Hierarchical depth: 4.
IQ2:
Response: Committing to a team or feature branch (both variants exist, but working on branch is
the common case).
IQ3:
Response: 4
Comments: "The reason I believe that is because in order to maintain high continuity you need to
keep track of your dependencies. The larger the product, the harder it is to understand how your
contribution affects the product. Then there are ways you can architecturally mitigate that, but the
way we work I experience [this effect]."
IQ4:
Response: 4
Comments: "A large organization makes it harder to communicate between teams."
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IQ5:
Response: 4
Comments: "It's harder to stimulate collaboration [through organization] than it is to choose a
product architecture that stimulates continuity."
IQ6:
Response: 3
Comments: "You haven't included any question regarding geographic distribution. If you have a
deep hierarchy that can imply that you are also geographically distributed, because we have a
tendency to organize like that. But apart from that I don't think [there is any correlation]."
IQ7:
Response: 3
Comments: "I'm thinking that as a developer, as opposed to [other roles], you probably see a
greater benefit from maintaining high continuity. You get better feedback from being continuous."
IQ8:
Response: 4
Comments: None
Company E, Interviewee 1
Years of industry software development experience: 20. Total headcount in project: 200.
Developers in project: 180. Hierarchical depth: 3.
IQ2:
Response: Committing to a team or feature branch.
IQ3:
Response: 4
Comments: "Testing: A larger system must be tested – which takes longer time. Modularity: You
have never a fully modular system – you affect other modules, you must wait for implementation in
other modules and you have to wait. If you have a mature system, with only a few people involved,
it might work well. There is no natural connection. It depends on the architecture."
IQ4:
Response: 5
Comments: "This is more relevant [than product size]! The problem is that there are too many
rebases. It is also harder to keep a good coding standard and architecture. But if the system is
modular both architecturally and organizationally [it can work]."
IQ5:
Response: 2
Comments: None
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IQ6:
Response: 5
Comments: "We have not succeeded to handle development between different parts of the
organization in a good way. It's about communication, culture and common understanding."
IQ7:
Response: 5
Comments: "To build internal structures that don't do anything (people working with requirements
etc) slows down the process. It also removes the responsibility from developers. It is always better
to implement and then re-factor than to ask for permission."
IQ8:
Response: 4
Comments: None
Company E, Interviewee 2
Years of industry software development experience: 10. Total headcount in project: 250.
Developers in project: 200. Hierarchical depth: 3.
IQ2:
Response: Committing to a team or feature branch.
IQ3:
Response: 4
Comments: "This depends on the architecture. In the best of worlds you have no correlation, but in
the real world there is a correlation."
IQ4:
Response: 5
Comments: "This is also an architectural problem (architecture of the organization), but more
difficult to solve than the software problem. There is no efficient way of communicating within our
organization right now. That is a problem as everyone must understand the status of the software."
IQ5:
Response: 2
Comments: None
IQ6:
Response: 4
Comments: "A deep hierarchy is harmful to continuity. It is harder to spread information through
many levels in an organization."
IQ7:
Response: 3
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Comments: "People coming from other disciplines than software are used to that it takes longer
time to transform an idea to implementation. People who work with papers will use longer time
spans than people who work with software. [Software developers] work faster."
IQ8:
Response: 5
Comments: "We want to deliver binaries, and are working with this. Most people shall deliver addons to the platform. This will make integration easier."
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Appendix B
This appendix includes an academic summary of the thesis in Dutch.
Sinds de start van continue integratie, en later continue levering, zijn de methoden voor het
produceren van software in de industrie drastisch veranderd in de afgelopen twee decennia.
Geautomatiseerde, snelle en frequente compilatie, integratie, testen, analyseren, verpakking en
levering van nieuwe softwareversies zijn gemeengoed geworden. Deze verandering heeft
aanzienlijke impact, niet alleen op de software engineering praktijk, maar ook op de manier waarop
wij als consumenten en inderdaad als samenleving gebruik maken van software. Bovendien leven
we in een steeds meer software-intensieve en software-afhankelijke wereld en de kwaliteit en
betrouwbaarheid van de systemen die we gebruiken om software te ontwikkelen, te testen en te
leveren zijn van cruciaal belang. Tegelijkertijd wijst de praktijk dat de succesvolle en doeltreffende
uitvoering van continue engineering praktijken verre van triviaal is, met name in grootschalige
contexten.
Dit proefschrift benadert de software engineering praktijken van de continue integratie en de
levering vanuit verschillende invalshoeken, en is verdeeld in drie delen. Deel I richt zich op het
begrijpen van de aard van de continue integratie en de verschillen in interpretatie en uitvoering. Om
deze verschillen te adresseren zoeken ingenieurs en onderzoekers naar betere en meer eenduidige
methoden voor het beschrijven en ontwerpen continue integratie en levereer systemen. Deel II past
het paradigma van systeemmodellering toe op continue integratie en levering. Als laatste, deel III
richt zich op het probleem van de traceerbaarheid. De unieke uitdaging om de traceerbaarheid in het
kader van continue praktijken wordt inzichtelijke gemaakt en mogelijke oplossingen worden
gepresenteerd en geëvalueerd.
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