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challenges because organizational processes and tools may not be
ready to support highly complex and challenging nature of
DevOps/CD. It is argued that one of the most pressing challenges
which the organizations may encounter is how software
applications should be (re-)architected to support DevOps
practices such as Continuous Integration (CI), Continuous
DElivery (CDE) and Continuous Deployment (CD) [2, 5]. A
sound architecture helps ensure a desired level of quality
attributes (e.g., deployability, testability, and loggability) and can
enable short feedback cycle time including instant feedback from
operations [3]. However, there has been a little research on what
implications DevOps/CD can have on architecting [3, 5]. We
assert that there is an important and urgent need of research to
gain a deep understanding of how DevOps/CD adoption can
influence the architecting processes and their outcomes in an
organization. Therefore, this PhD research seeks architectural
elements, practices, and patterns that support DevOps and
continuous deployment.

General Terms

2. RELATED WORK

ABSTRACT
Development and Operations (DevOps) in the context of
Continuous Deployment (CD) have emerged as an attractive
software development movement, which tries to establish a strong
connection between development and operations teams. CD is
defined as the ability to quickly put new releases into production.
We believe that DevOps/CD brings new challenges for architects,
which considerably impacts both on their (architectural) design
decisions and their organizational responsibilities. We assert that
there is an important and urgent need of sufficient research work
to gain a deep understanding of how DevOps/CD adoption can
influence architecting, architectural decision-making processes
and their outcomes in an organization. This PhD research is aimed
at understanding and addressing new challenges for designing
architectures for supporting DevOps in the context of CD.

Categories and Subject Descriptors
Design

Whilst there has been some research on the adoption of DevOps,
continuous deployment (CD) and continuous delivery in the
software development industry [5, 6, 9], there has been no
systematic effort to explore the impact of DevOps and CD on
software architecture. Claps at el. studied the technical and social
challenges of adopting continuous deployment in a case software
company and reported the mitigation strategies that had been
adopted by the case company [6]. Team experience, continuous
integration and infrastructure to name but a few have been
reported as challenges of CD adoption. It has been reported in [5,
9] that continuous delivery and deployment provide the following
benefits: (i) getting more and quick feedback from software
development process and customers; (ii) having frequent and
reliable release, which leads to improved customer satisfaction
and product quality. To date, there are only two studies, which
have explored the role of software architecture as a contributing
factor when adopting CD and DevOps [3, 5]. Chen reported an
experience of architecting 25 software applications for continuous
delivery as well as proposed a set of architecturally significant
requirements that should be effectively met in order to achieve the
maximum benefits from continuous delivery [5]. Bellomo et al.
have conducted an empirical study on three projects that had
adopted continuous integration and continuous delivery [3]. The
study concluded that most of decisions made to achieve the desire
state of deployment (i.e., deployability) were architectural ones.
The collected deployability goals and tactics from three projects
have been used as building blocks for forming the deployability
tactics tree.
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1. INTRODUCTION
With increasing complexity of software‐intensive systems, the
role of software architecture as a means of understanding and
managing large‐scale software intensive systems has been
increasingly becoming important [1]. It has been recognized that
different domains and contexts bring different challenges for
architects. Hence, a given context can have considerable impact
on architectural design decisions and organizational practices for
architecting related activities and artifacts. Development and
Operations (DevOps) in the context of Continuous Deployment
(CD) is an emerging software industry movement to bridge the
gap between development and operations teams [2]. CD is defined
as the ability to frequently and reliably put new releases into
production, with as much automation as possible [2, 11]. It is
argued that an architect should make a software system’s design
as much simple and fine-grained as possible and try to remove
those architectural elements that can be obstacle to deployment
automation [11]. DevOps/CD practices necessitate an extensive
use of infrastructure automation techniques, which can reduce the
complexity of deployment and operations to a very large extent.
Adopting and supporting DevOps/CD involve a large number of
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not made or distributed for profit or commercial advantage and that
copies bear this notice and the full citation on the first page. Copyrights
for third-party components of this work must be honored. For all other
uses, contact the Owner/Author. Copyright is held by the
owner/author(s).

3. RESEARCH DESIGN
This research is aimed at empirically building and evaluating a
framework and associated tools for architecting to support
DevOps/CD. Our main research questions (RQ) are as follows:
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(ii) we can ask them if they agree with the findings and the
preliminary assessment can be performed by them [10, 12]. For
further validation, we want to organize a series of workshops with
stakeholders involved in architecting activities in the context of
DevOps/CD for getting their feedbacks on the initial findings
from our study. The feedback from workshops can help us to
verify and refine the findings of the study.

RQ1. What are the characteristics of DevOps/CD-amenable
applications?
RQ2. How does (re-) architecting for DevOps/CD differ from that
for non-DevOps/CD contexts?
RQ3. How can we codify (i.e., capture, document, and organize)
the architectural practices and principles to make them useful for
engineering DevOps/CD-amenable applications?

4. EXPECTED CONTRIBUTION

3.1 Research Methods

The expected outcomes of this PhD research are: (i) a systematic
review of the existing research in the DevOps and continuous
deployment paradigms; (ii) an evidence-based body of knowledge
to support further development and adoption of DevOps/CD
practices; (iii) identify and codify a list of architectural practices
and patterns in the form of a framework and associated tools that
should or should not be practiced when introducing DevOps and
CD for complex applications.

3.1.1 Systematic Literature Review
We use Systematic Literature Review (SLR) as one of the most
widely used research methods in Evidence-Based Software
Engineering (EBSE) paradigm [8]. The goal of SLR research
method is to provide a well-defined process for identifying,
evaluating, and interpreting all available evidence relevant to a
DevOps and CD and it can help to establish solid background
knowledge [8].
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An empirical study should be carried out using a suitable research
method chosen based on the nature of the studied problem and the
research questions to be answered [7]. Since there is a little
research on the impacts of DevOps/CD on architecting, we
decided to carry out an exploratory case study in multiple small
and large software development organizations. Case study is
considered a suitable research method to investigate a
contemporary phenomenon within its real-life context. Our study
is an exploratory case study as it mainly deals with the “How” and
“What” questions. Since this research has broad and high-level
goals and there is little empirically gathered knowledge about
architecting for DevOps/CD, we find an exploratory case study
using interviews as data collection method appropriate. For
example, survey can be followed up after the initial results of the
interviews.
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