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ABSTRACT

Aleksi Hussa: Improving Cloud Deployment Visibility Through Process and Information Management:
a Case Study in a Software Product Organization

Master’s thesis

Tampere University

Information and knowledge management

May 2026

Cloud deployment practices in software product organizations are increasingly supported by
technical automation. However, automation alone does not necessarily provide organizational
visibility into what is deployed, why deployment decisions were made, what impacts deployments
may have, or how deployment outcomes are evaluated. This thesis examines cloud deployment
management as an organizational process from an information perspective rather than solely as
a technical automation challenge.

The study was conducted as a qualitative single-case study with aspects from design science
in a small software product organization. Empirical data was collected through semi-structured
interviews with stakeholders involved in software development, product ownership, operational
coordination, management, and customer-facing activities. The findings show that although the
organization’s technical deployment pipeline was functional, deployment-related information was
fragmented across merge requests, issue tickets, CI/CD tools, individual knowledge, and informal
communication. This fragmentation limited shared visibility, especially for product owners, man-
agement, and customer-facing roles.

Based on the empirical findings and literature on Information Systems, Information and
Knowledge Management, DevOps, and process structuring, the thesis proposes a lightweight
improvement solution for the case organization. The solution consists of a redesigned deployment
process, a deployment information model, structured deployment information artifacts, and partial
automation of selected technical information outputs. The proposed design aims to improve de-
ployment visibility, traceability, and information reuse while preserving the flexibility of the existing
deployment process. The thesis contributes by showing how cloud deployment management can
be strengthened through process and information management mechanisms that connect tech-
nical deployment execution with organizational information needs.

Keywords: Software deployment, Knowledge management, Information management
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Ohjelmistojen pilveen julkaisemisen kaytanteitd ohjelmistotuoteorganisaatioissa tuetaan yha
useammin tekniselld automaatiolla. Automaatio ei kuitenkaan yksindan valttamatta tarjoa organi-
saatiolle nakyvyytta siihen, mita on julkaistu, miksi julkaisua koskevat paatokset on tehty, millaisia
vaikutuksia pilvijulkaisuilla voi olla tai miten sen lopputuloksia arvioidaan. Tassa diplomitydssa
tarkastellaan pilvijulkaisujen hallintaa organisatorisena prosessina tiedon ndkokulmasta, eika pel-
kastaan teknisen automaation haasteena.

Tutkimus toteutettiin laadullisena yhden tapauksen tapaustutkimuksena, jossa hyddynnettiin
piirteitd suunnittelutieteellisestad tutkimuksesta. Empiirinen aineisto kerattiin semistrukturoiduilla
haastatteluilla sidosryhmiltd, jotka osallistuivat ohjelmistokehitykseen, tuoteomistajuuteen, ope-
ratiiviseen koordinointiin, johtamiseen ja asiakasrajapinnan toimintoihin. Tulokset osoittavat, etta
vaikka organisaation tekninen pilvijulkaisujen putki on toimiva, pilvijulkaisuihin liittyva tieto oli ha-
jautunut versionhallintajarjestelmaan, kehitystehtaviin, Cl/CD-tydkaluihin, yksiléiden henkilékoh-
taiseen tietdmykseen sekd epamuodolliseen viestintdan. Tdma hajautuneisuus rajoitti yhteista
nakyvyytta erityisesti tuoteomistajien, johdon ja asiakasrajapinnassa toimivien roolien nakokul-
masta.

Empiiristen havaintojen seka tietojarjestelmia, tieto- ja osaamisenhallintaa, DevOps:ia ja pro-
sessien jasentdmistd koskevan kirjallisuuden perusteella diplomitydssa esitetdan kevyt paran-
nusratkaisu kohdeorganisaatiolle. Ratkaisu koostuu uudelleen suunnitellusta pilvijulkaisuproses-
sista, pilvijulkaisuihin liittyvasta tietomallista, jasennellyista pilvijulkaisun tietotuotteista seka valit-
tujen teknisten tietotuotteiden osittaisesta automatisoinnista. Ehdotetun ratkaisun tavoitteena on
parantaa pilvijulkaisujen nakyvyytta, jaljitettavyytta ja tiedon uudelleenkayttdod sailyttden samalla
nykyisen pilvijulkaisuprosessin joustavuus. Diplomity6 esittda, miten pilvijulkaisujen hallintaa voi-
daan vahvistaa prosessi- ja tiedonhallinnan mekanismeilla, jotka yhdistavat teknisen pilvijulkaisun
toteutuksen organisaation tiedontarpeisiin.

Avainsanat: ohjelmistojulkaisu, osaamisenhallinta, tiedonhallinta
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1. INTRODUCTION

1.1 Motivation and research context

Cloud computing has fundamentally changed how many software product organizations
deliver and operate their systems. Concepts like Continuous Delivery (CD) and Contin-
uous Integration (Cl), automated pipelines, and distributed cloud infrastructures enable
the capabilities for rapid deployments and scalable services (Shahin et al., 2017). From
another perspective, these developments may have significantly increased the complex-
ity of producing new software versions. In such settings, cloud deployments are no longer
isolated technical events but recurring organizational processes that require coordination
across development, operations, product management, and business stakeholders, as
well as across multiple tools and environments (Leite et al., 2020). Prior research high-
lights that deployment activities play a critical role in software handover, maintenance,
and operational continuity, even though they are often underemphasized in traditional
software process models (Khan & Kajko-Mattsson, 2012). Deployment processes also
vary considerably between organizations yet consistently involve complex dependencies

between technical tasks and organizational coordination (Khan & Kajko-Mattsson, 2012).

These dependencies require the use and production of diverse forms of information,
such as configuration data and knowledge specific to the environment. Despite well-rec-
ognized advances in automation, deployment management remains challenging in prac-
tice. Deployment-related knowledge is often dispersed across individuals, documenta-
tion, configuration files, and toolchains. Decision rationales, environment-specific adjust-
ments, and validation steps may not be consistently documented or centrally visible.
(Azad & Hyrynsalmi, 2022) When such information is incomplete, inconsistently docu-
mented, or dispersed across tools and individuals, deployment activities become harder
to coordinate and oversee, increasing operational risk and reducing transparency (dos
Santos et al., 2022). These issues are particularly present in small and medium-sized
software product organizations, where deployment responsibilities might generally be
centralized to specific individuals and knowledge accumulates incrementally over time
(Panizzi et al., 2023).

While existing research has examined deployment from technical, DevOps (Develop-

ment Operations), and change management perspectives (Shahin et al., 2017; Leite et



al., 2020; Zeleke & McCollum, 2021), less attention has been given to deployment as an
information-intensive organizational process requiring structured information manage-
ment. Cloud deployment management is frequently approached as a tooling or automa-
tion problem (Shahin et al., 2017; Leite et al., 2020). However, recent research empha-
sizes that deployment challenges are not solely technical but also organizational and
informational in nature, reporting recurring issues related to fragmented knowledge, un-
clear responsibility distribution, and insufficient information sharing across teams (Azad
& Hyrynsalmi, 2022). These findings suggest that deployment effectiveness depends not
only on automation and tooling, but also on how deployment-related information and

knowledge are managed throughout the deployment process.

Therefore, cloud deployment management can be viewed primarily as an information
management challenge rather than purely a technical one (Azad & Hyrynsalmi, 2022;
dos Santos et al., 2022). Management requires visibility into deployment status, deci-
sions, and outcomes, which in turn depends on the availability, consistency, and reuse
of deployment-related information (Agu, 2018; Holsapple & Joshi, 2001). Prior studies
on deployment risks and organizational coordination highlight that effective communica-
tion, shared understanding, and structured information outputs are key enablers of suc-
cessful deployments, particularly in environments characterized by frequent change (dos
Santos et al., 2022). This framing provides a foundation for examining how process and
information management can support cloud deployment management in a software

product organization.

1.2 Objectives, research questions and scope

The objective of this thesis is to investigate cloud deployment management from a pro-
cess and information management perspective in a small software product organization.
The study is motivated by the observation that cloud deployment practices rely on a wide
range of information and knowledge that is often dispersed across processes, tools, and
individuals, which complicates oversight and coordination. This perspective is interesting
because cloud deployment has predominantly been studied as a technical or tooling
problem (Shahin et al., 2017; Leite et al., 2020), while its informational and organizational
dimensions seem to remain relatively underexamined despite repeated evidence that
deployment effectiveness depends on how information is produced, shared, and reused
(Azad & Hyrynsalmi, 2022; dos Santos et al., 2022).

The research is conducted as a case study in a software product organization that em-

ploys cloud-based deployment practices. The case setting enables an in-depth exami-



nation of how deployment-related processes and information flows are currently orga-
nized, and how they could be improved through systematic process and information
management. The study also follows a design science research approach, where the
aim is to analyse the current state, design improved solutions and evaluate their applica-

bility in the organization’s context.

From a scientific perspective, the thesis aims to contribute to Information Systems and
Information and Knowledge Management research by examining cloud deployment
management as an information-intensive organizational activity and by demonstrating
how process modelling and structured information outputs can support management.
From a practical perspective, the thesis aims to provide the case organization with in-
sights and concrete design proposals that can improve the clarity, consistency, and us-

ability of deployment-related information.

The scope of this thesis is limited to cloud deployment management as an organizational
process, with a particular focus on the management of information and knowledge re-
lated to deployment activities. The study examines deployment processes, information

flows, and information outputs that are relevant for deployment management.

The research objectives of this thesis can be viewed along two complementary dimen-
sions. The first objective is to analyse the current state of cloud deployment management
in the case organization from an information management perspective, focusing on the
processes, information flows, and knowledge involved in deployment activities. The sec-
ond objective is to explore how deployment-related information outputs can be improved
through process and information management, and how such improvements support de-

ployment management and the organization’s operational goals.
To address these objectives, the study is guided by the following research questions:
Main research question:

- How can cloud deployment management be improved through process and

information management in a software product organization?
Supporting research questions

- What deployment-related processes, information, and knowledge are involved

in the current cloud deployment practices of the case organization?

- How can cloud deployment processes and information flows be redesigned to
improve the availability, structure, and reuse of deployment-related infor-

mation?



- Which deployment-related information operations can be automated, and

which information requires human interpretation?

1.3 Structure

This thesis follows a conventional thesis structure. The first chapter introduces the re-
search topic, outlines the research context, and presents the objectives, research ques-
tions, and scope of the study. The second chapter provides the theoretical background
by reviewing relevant literature in the fields of Information Systems and Information and

Knowledge Management.

The third chapter describes the research methodology, including the research approach,
case study design, data collection and analysis methods, and evaluation principles. The
fourth chapter presents an analysis of the current state of cloud deployment manage-
ment in the case organization, with a particular focus on deployment-related processes

and information flows.

The fifth chapter describes the design of an improved deployment process and infor-
mation management approach based on the findings of the current state analysis. The
sixth chapter discusses the results, evaluates the designed solution from an information
management perspective, presents practical implications, and concludes the thesis by

summarizing the key findings, limitations, and future research directions.



2. THEORETICAL BACKGROUND

This chapter develops the theoretical basis for examining cloud deployment manage-
ment as an information-intensive organizational process. It first defines the deployment
context by discussing cloud computing, CD, and deployment coordination. It then draws
on Information Systems, information management, and knowledge management litera-
ture to explain how process structures, information artifacts, knowledge externalization,

and partial automation can improve deployment visibility.

2.1 Cloud deployments as information-intensive organizational
processes

This section clarifies what is meant by cloud deployments and explains why they can be
understood as information-intensive organizational processes. It first outlines the cloud
computing characteristics that are relevant to deployment. It then conceptualizes deploy-
ment as a recurring organizational activity embedded in the software lifecycle. Finally, it
examines the interdependencies and coordination mechanisms that define deployment

practices in cloud-based software organizations.

2.1.1 Cloud computing characteristics relevant to deployment
NIST (National Institute of Standards and Technology) defines cloud computing as “a
model for enabling ubiquitous, convenient, on-demand network access to a shared pool
of configurable computing resources”. The definition also states that these resources can
be provisioned rapidly and in addition released with minimal management effort. (Mell &
Grance, 2011) The key characteristics of cloud computing include on-demand self-ser-
vice, broad network access, resource pooling, rapid elasticity, and measured service.
These characteristics affect deployment management because they make infrastructure
more dynamic, configurable, and dependent on automated control mechanisms (Shahin
et al., 2017).

From the perspective of deployment management, elasticity and programmability appear
particularly important. Cloud services allow infrastructure and application environments
provisioning, scaling, and configuring dynamically, often through automated mecha-
nisms (Shahin et al., 2017). At the same time, cloud service models such as laaS (Infra-
structure as a Service), PaaS (Platform as a Service), and SaaS (Software as a Service)

distribute control and responsibility between service providers and service consumers



(Mell & Grance, 2011). As a result, cloud deployments extend beyond the transfer of
software artifacts to servers. They involve the coordination of software versions, config-
uration data, infrastructure resources, environments, access rights, monitoring mecha-
nisms, and organizational responsibilities (Leite et al., 2020; Mantyla & Vanhanen, 2011).
In hybrid- and multi-cloud environments, these responsibilities become even more com-
plex because deployment decisions may span several providers, service models, and
governance requirements (Sturrus & Kulikova, 2014). Sturrus and Kulikova also argue
that hybrid cloud adoption requires orchestration across cloud business-case develop-

ment, cloud selection, onboarding, governance, and monitoring.

2.1.2 Cloud deployment as recurring organizational process

Empirical studies show that deployment activities play a critical role in software delivery,
maintenance, and operational continuity, even though they are often underrepresented
in traditional software process models (Khan & Kajko-Mattsson, 2012). Deployment risks
are also frequently connected to information gaps, coordination failures, and insufficient
governance rather than only to technical execution problems (dos Santos et al., 2022).
This highlights the importance of examining deployment from an organizational and in-

formational perspective.

Deployment processes vary between organizations and products. This variation reflects
differences in organizational structure, product characteristics, technical architecture,
customer relationships, and operational environments (Mantyla & Vanhanen, 2011). De-
spite this variation, deployments consistently involve interdependencies between tech-
nical tasks and organizational coordination, particularly during transitions between de-
velopment, testing, staging, and production environments (Khan & Kajko-Mattsson,
2012; Mantylad & Vanhanen, 2011). These interdependencies require the continuous use
and production of diverse forms of information, including configuration details, environ-
ment-specific knowledge, version and dependency information, validation evidence, ap-
proval decisions, and responsibility assignments (Leite et al., 2020; dos Santos et al.,
2022).

Studies on DevOps and CD also emphasize that deployment challenges are not solely
technical. For example, Dakkak et al. (2023) show that in software-intensive system-of-
systems, CD transforms deployment, field testing, and validation from discrete end-of-
project activities into continuous and parallel processes. Their findings are relevant here
because shorter release cycles increase the need for coordinated validation activities,
deployment frequency management, customer-environment feedback, and structured

information flows. DevOps research raises related concerns, identifying fragmented



knowledge, unclear ownership, insufficient documentation, and weak information sharing
as recurring barriers to effective deployment practices (Azad & Hyrynsalmi, 2022; Leite
et al., 2020). Zeleke and McCollum (2021) further emphasize the importance of timely

communication, shared understanding, and consistent information across stakeholders.

2.1.3 Interdependencies, coordination, and process structuring
in cloud deployments

Cloud deployments are characterized by interdependencies that span technical compo-
nents, organizational roles, and lifecycle stages. As recognized by previous section, de-
ployment activities frequently require coordination between development, testing, oper-
ations, product ownership, customer-facing roles, and management. These cross-func-
tional interactions introduce dependencies not only between technical tasks, but also
between decision-making processes, responsibility allocations, validation procedures,

and communication practices (Leite et al., 2020).

In such contexts, deployment cannot be reduced to technical configuration work (Mantyla
& Vanhanen, 2011). Deployment processes include organizational decision points where
release readiness, environment consistency, dependency management, customer im-
pact, and approval mechanisms must be evaluated and communicated across roles.
Prior research highlights that coordination failures, unclear ownership, and fragmented
information flows significantly increase deployment risk (Azad & Hyrynsalmi, 2022;
Zeleke & McCollum, 2021). Research on deployment process modelling suggests that
these decision points can be made more explicit through structured process representa-
tions and defined artifacts (Panizzi et al., 2023; Di Martino et al., 2016). By making infor-
mation exchanges and validation steps visible, process models can improve transpar-
ency and traceability across the deployment lifecycle (Panizzi et al., 2023). This is par-
ticularly relevant in cloud deployment contexts, where technical execution may be auto-
mated, but the organizational meaning, readiness, and impact of deployment still require

interpretation.

Di Martino et al. (2016) demonstrate how business process models expressed in BPMN
can be semantically transformed into cloud deployment configurations. Their approach
illustrates that process models can function as mediating artifacts between business-
level specifications and technical execution environments. By representing structural and
dynamic process elements, they show how decision logic, orchestration, and task de-

pendencies can be translated into executable cloud services. This reinforces the coordi-



nating role assigned to process models in the socio-technical framing adopted here: pro-
cess modelling does not only document organizational intent, but also structures how

business requirements are operationalized within technical infrastructures.

From a broader Information Systems perspective, this structuring function is connected
to business-IT alignment. Alignment research emphasizes that organizations require op-
erational mechanisms for connecting business objectives with IT execution (Aversano et
al., 2012). Consequently, deployment can be understood as an organizational process
through which business objectives are translated into operational system states (Aver-
sano et al., 2012).

2.2 A socio-technical perspective on process and information
management

The previous section established that cloud deployments can be understood as recurring
organizational processes involving multiple actors, tools, environments, and information
flows. This section develops the perspective further by drawing on socio-technical Infor-
mation Systems research. This thesis specifically adopts the view that organizations are
configurations of people, processes, information, and technical systems that depend on
one another, and that organizational processes together with the information artifacts
produced within them act as the primary coordination mechanisms between business
intent, organizational roles, and technical execution. This framing is consistent with how
DevOps research has characterized software delivery as a socio-technical paradigm
(Leite et al., 2020), and with business-IT alignment research that emphasizes operational
mechanisms linking organizational and technical activities (Aversano et al., 2012). Under
this perspective, process structuring and information management are examined as

mechanisms for supporting coordination, visibility, and control in cloud deployment.

2.2.1 Process modelling as an organizational coordination
mechanism

The deployment literature can be read as moving from activity identification (Mantyla &
Vanhanen, 2011) toward process modelling (Khan & Kajko-Mattsson, 2012; Panizzi et
al., 2023) and, finally, toward process-enabled automation (Di Martino et al., 2016). Man-
tyla and Vanhanen (2011) demonstrate that deployment contains multiple activity clas-
ses, including stakeholder communication, installation preparation, installation, and de-
ployment testing. Their case study across four software product companies shows that

deployment is not a single technical event but a multifaceted process involving manage-



rial and technical solutions, customer coordination, and validation activities. The varia-
bility they observe across organizations further highlights that deployment processes re-
flect organizational structures and product characteristics, reinforcing the view, adopted
here from socio-technical IS research (Leite et al., 2020), that processes are embedded
within organizational contexts. Khan and Kajko-Mattsson (2012) similarly conceptualize
deployment as part of a broader software handover and maintenance process. Within
their EM® model, deployment consists of defined phases and activities such as develop-
ing installation procedures, baselining releases, performing readiness tests, installing
and configuring systems, and formally closing deployments. By explicitly modelling these
phases and associated responsibilities, they illustrate how deployment embeds transition
points where accountability shifts between development and maintenance roles. This
structured representation aligns with the socio-technical framing adopted here, in which
processes function as mechanisms for coordinating role-based interactions and reducing

ambiguity at organizational boundaries (Leite et al., 2020).

More recent research on deployment process modelling further reinforces the im-
portance of formalization. Panizzi et al. (2023) propose a refined deployment process
model (DepProMod) structured into subprocesses, activities, and tasks, complemented
by capability levels that support organizational maturity assessment. Their empirical find-
ings indicate that non-standardized deployment practices lead to increased maintenance
effort, time losses, and higher operational costs. Conversely, structured modelling of de-
ployment activities improves systematization and control, particularly in resource-con-
strained environments such as small and medium-sized enterprises. The study also re-
veals that many existing deployment approaches lack explicit guidance on roles, arti-
facts, and management processes, underscoring the need for structured representations

of organizational action.

2.2.2 Information as a strategic organizational resource

Cloud deployment generates and depends on a wide range of information: configuration
data, environment knowledge, validation evidence, approval decisions, and responsibil-
ity assignments. As noted in section 2.1, this information is often dispersed across tools,
individuals, and process stages, which limits its usefulness for coordination and over-
sight. For such information to support deployment management, it cannot be treated
merely as an operational by-product of pipeline runs and ticket updates. It needs to be
understood as a strategic organizational resource on which coordination, decision-mak-

ing, and control depend. This section develops that view through resource-based and
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lifecycle-oriented approaches to information management and applies it to the specific

challenges of cloud deployment.

From a resource-based perspective, organizations can be understood as collections of
tangible and intangible assets. Information and knowledge are part of these intangible
resources because they support organizational capabilities such as planning, coordina-
tion, problem-solving, and evaluation (Holsapple & Joshi, 2001). These resources are
activated in what the authors describe as knowledge manipulation episodes, such as
problem-solving, planning, coordination, and evaluation. In this sense, information is not
valuable in isolation but derives value through its structured use in organizational pro-

cesses.

This resource-based understanding aligns with lifecycle-oriented conceptions of infor-
mation management. Agu (2018) emphasizes that information must be actively governed
across stages of identification, acquisition, organization, storage, dissemination, and
use. Merely generating information does not guarantee organizational benefit. Instead,
value emerges when information is accessible, reliable, and aligned with decision-mak-
ing needs. From this perspective, information management becomes a governance func-
tion concerned with ensuring that information resources are usable and trustworthy
across organizational boundaries. The lifecycle view thus complements the resource-
based view, while Holsapple and Joshi (2001) conceptualize information and knowledge
as strategic assets, Agu (2018) specifies the managerial mechanisms required to main-

tain and utilize those assets effectively.

The importance of structured information governance becomes particularly visible in
complex socio-technical environments (Leite et al., 2020). In software deployment con-
texts, empirical evidence shows operational failures frequently originate from deficien-
cies in information quality and coordination rather than from purely technical limitations
(dos Santos et al., 2022). dos Santos et al. identify information gaps, insufficient docu-
mentation, and weak governance mechanisms as primary risk factors during deployment
phases. Their findings illustrate that incomplete configuration data, unclear responsibility
assignments, and inconsistent environment information can directly contribute to deploy-
ment instability and post-release defects. In DevOps-oriented environments, these chal-
lenges intensify. Azad and Hyrynsalmi (2022) report that fragmented knowledge, ambig-
uous ownership of deployment decisions, and insufficient information sharing between
development and operations roles are recurring barriers to effective deployment prac-
tices. Their findings echo the coordination challenges described by dos Santos et al.
(2022), suggesting that information deficiencies operate not only at the artifact level but

also at the inter-role and governance levels. Leite et al. (2020) further conceptualize
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DevOps as a socio-technical paradigm characterized by continuous information ex-
change across people, processes, and tools. As deployment frequency increases, the
volume and velocity of information flows expand, amplifying the consequences of inac-

curacies or inconsistencies.

Shahin et al. (2017) add an important dimension by showing that automation, while in-
tended to reduce manual effort and error, can also increase informational complexity.
Thus, automation does not eliminate the need for information management. Rather, it
transforms operational knowledge into codified configurations and system-generated
outputs that must themselves be governed, maintained, and interpreted. In this sense,
automation shifts part of the deployment challenge from manual execution to information

consistency, configuration integrity, and shared visibility.

2.2.3 Information quality and governance mechanisms

The deployment risks identified in section 2.1, such as information gaps, fragmented
documentation, unclear ownership, and inconsistent environment information, are not
problems of information being absent. Modern cloud deployments produce large
amounts of technical data continuously through continuous integration and deployment
pipelines, monitoring tools, version control systems, and ticketing platforms (Shahin et
al., 2017; Leite et al., 2020). The recurring problem is that this information often lacks
the structure, ownership, and quality conditions that would make it reliably usable across
roles (Azad & Hyrynsalmi, 2022; dos Santos et al., 2022). Information becomes a stra-
tegic organizational resource only when its quality and governance are systematically
ensured (Agu, 2018; Holsapple & Joshi, 2001). This section examines the governance
mechanisms that support this transition, with particular attention to those relevant to

cloud deployment.

Governance becomes more pronounced as a coordination concern when considering
codification and division of labour according to Grimaldi and Torrisi (2001). They also
argue that codified knowledge reduces coordination costs and enables specialization by
creating standardized interfaces between organizational units. These considerations are
closely linked to business-IT alignment. Aversano et al. (2012) emphasize that alignment
requires operational mechanisms such as modelling, measurement, and structured evo-
lution processes that translate strategy into IT execution. Cloud orchestration literature
provides a more deployment-specific view of this governance challenge. Sturrus and
Kulikova (2014) describe hybrid cloud orchestration as a set of coordinated processes

covering business-case development, cloud selection, onboarding, governance, and
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monitoring. Their framework is relevant here because it links cloud deployment to gov-
ernance activities such as risk assessment, monitoring, and control, thereby extending

deployment management beyond technical provisioning.

Empirical research in deployment and change management contexts illustrates the prac-
tical implications of these governance mechanisms. Zeleke and McCollum (2021) iden-
tify role clarity, communication consistency, and structured documentation as critical de-
terminants of successful software deployment changes. Ineffective governance, mani-
fested as unclear ownership, inconsistent environments, or insufficient documentation,
amplifies deployment risk and reduces coordination (Azad & Hyrynsalmi, 2022; Zeleke
& McCollum, 2021). This reinforces the view that governance mechanisms are not just
administrative controls but foundational structures enabling reliable socio-technical exe-
cution (Leite et al., 2020).

In the context of this thesis, information quality and governance matter because deploy-
ment visibility depends on the reliability, accessibility, and interpretability of deployment-
related information (Agu, 2018). When deployment information is incomplete, incon-
sistent, or dispersed across tools and individuals, stakeholders cannot form a shared
understanding of deployment status, rationale, or impact (Azad & Hyrynsalmi, 2022; dos
Santos et al., 2022). Governance mechanisms such as defined information responsibili-
ties, structured artifacts, version control, and readiness checkpoints therefore serve as

practical means for improving deployment management.

2.3 Information and Knowledge Management in Software Prod-
uct Organizations

2.3.1 Tacit knowledge, externalization and knowledge sharing
barriers

Empirical studies in software development organizations indicate that although tacit
knowledge plays a central role, its systematic application is often weakened by organi-
zational and structural barriers (Anwar et al., 2019; Maciel et al., 2018). Tacit knowledge
in software contexts is typically experience-based, domain-specific, and embedded in
individual expertise, making it difficult to transfer and reuse in an organized manner (No-
naka & Takeuchi, 1995; Anwar et al., 2019). As a result, knowledge that differentiates
high-performing teams often remains person-dependent rather than externalised and
shared. Person-dependency can be caused for example by the person having little self-

knowledge, or that they are reluctant to share their knowledge (Anwar et al., 2019).
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Figure 1: SECI model (adapted from Nonaka and Takeuchi, 1995)

The SECI model of organizational knowledge creation (Figure 1) provides a theoretical
explanation for how tacit and explicit knowledge interact in organizations (Nonaka &
Takeuchi, 1995). The model says that knowledge creation is a continuous process that
consists of the following steps: socialization, externalization, combination, and internali-
zation. For software product organizations, the externalization and combination phases
can be seen particularly important. Externalization refers to the articulation of tacit
knowledge into explicit forms, such as documentation, models, checklists, or shared pro-
cess descriptions. Combination refers to the integration of explicit knowledge into more

systematic organizational knowledge structures. (Nonaka & Takeuchi, 1995)

In deployment contexts, these phases are directly relevant. Deployment knowledge is
often embedded in developers' experience, informal discussions, tool-specific practices,
and context-specific decisions (Anwar et al., 2019; Maciel et al., 2018). If this knowledge
is not externalized, it remains difficult for other roles to access, evaluate, or reuse. Anwar
et al. (2019), in their systematic literature review of knowledge sharing in global software
development, identify recurring obstacles such as inadequate documentation practices,
lack of standardized knowledge-sharing mechanisms, and fragmented communication
structures. Similarly, Maciel et al. (2018) report that knowledge management initiatives

in software organizations are frequently implemented in a fragmented manner, lacking
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integration into everyday development processes. As a result, knowledge remains dis-

persed and inconsistently institutionalized.

These findings suggest that, despite widespread recognition of knowledge as a strategic
asset (Holsapple & Joshi, 2001), many software product organizations struggle to con-
solidate and operationalize knowledge systematically. When tacit knowledge remains
predominantly embedded within individuals or informal networks, opportunities for struc-
tured reuse and cross-team learning may be limited (Anwar et al., 2019; Maciel et al.,
2018). Mtsweni and Maveterra (2018) highlight that insufficient mechanisms for applying
tacit knowledge in software projects can reduce project effectiveness and hinder the

translation of expertise into consistent practices.

From a theoretical perspective, these challenges can be interpreted through the lens of
the SECI model (Nonaka & Takeuchi, 1995). Weaknesses in the externalization and
combination phases, where tacit insights are outputted and integrated into organizational
knowledge structures, which may result in knowledge remaining localized rather than
becoming organizationally shared. In software product organizations characterized by
iterative development and recurring releases, the systematic management of knowledge
becomes especially relevant (Khalil & Khalil, 2020). Continuous delivery practices re-
quire recurring coordination across development, operations, and business roles (Khalil
& Khalil, 2020).

2.3.2 Codification, DevOps and knowledge operationalization in
software deployment contexts

DevOps research conceptualizes software delivery and deployment as socio-technical
systems that connect people, processes, products, and runtime environments (Leite et
al., 2020). Within this framework, automated tooling, monitoring mechanisms, and de-
ployment pipelines can be interpreted as ways of codifying process knowledge (Grimaldi
& Torrisi, 2001; Leite et al., 2020). At the same time, collaboration, shared responsibility,
and communication practices address the organizational dimension of knowledge appli-

cation.

Continuous integration, delivery, and deployment practices can improve deployment re-
liability by enabling faster feedback, earlier error detection, and more frequent releases
(Shahin et al., 2017). However, successful DevOps adoption also depends on planning,
documentation, measurement, and knowledge sharing. Shahin et al. (2017) emphasize
that deployment practices benefit from clearly defined steps, business goals, and devel-
opment activities. Colomo-Palacios et al. (2018) similarly argue that DevOps success is

connected to culture, automation, measurement, and sharing.



15

Codification is especially relevant in deployment contexts because it reduces ambiguity
and supports coordination between roles (Grimaldi & Torrisi, 2001). Codified knowledge
can take the form of repositories, documentation standards, deployment scripts, check-
lists, release notes, monitoring outputs, or structured feedback channels. Such mecha-
nisms provide shared reference points that allow different actors to participate in deploy-
ment-related work more consistently. However, codification does not eliminate the need
for tacit knowledge and professional judgment (Grimaldi & Torrisi, 2001). Instead, it pro-

vides a structure through which tacit knowledge can be externalized, shared, and reused.

Post-deployment information is also an important part of deployment knowledge man-
agement. Suonsyrja et al. (2016) highlight that runtime monitoring, incident reports, per-
formance metrics, and other post-deployment data can support future development and
decision-making. From an information and knowledge management perspective, this
means that deployment management should not end when production deployment is
technically completed. Deployment outcomes, incidents, observations, and lessons
learned should be captured so that they can inform future deployments. Similarly,
Dakkak et al. (2023) show that CD depends on systematic use of validation information,
release documentation, performance baselines, and customer-environment feedback.
This suggests that deployment documentation and monitoring data should be under-
stood as active control mechanisms that support release coordination, risk management,

and learning.

2.4 Improving deployment management through process and
information management

Based on the literature reviewed above, deployment visibility can be understood as the
outcome of four complementary mechanisms: process structuring, information structur-
ing, knowledge externalization, and partial automation. Process structuring defines
phases, responsibilities, decision points, and handovers. Information structuring clarifies
what deployment-related information should be available, in what form, and for which
stakeholders. Knowledge externalization turns informal or experience-based deployment
knowledge into explicit artifacts. Partial automation supports consistency and traceability

by generating selected technical information from existing systems.

2.4.1 Process structuring as a coordination mechanism
Software deployment involves coordinated activities across multiple organizational roles

and technical environments. A deployment may begin as development work, continue
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through review and validation, move into production, and later require monitoring, cus-

tomer communication, or corrective action.

Earlier deployment research supports this view. Khan and Kajko-Mattsson (2012) con-
ceptualize deployment as part of software handover and maintenance, where responsi-
bilities shift between development and operational contexts. Mantyla and Vanhanen
(2011) show that deployment activities vary between software product companies, but
still involve recognizable activity areas such as preparation, installation, testing, and
stakeholder communication. These findings suggest that deployment can be structured

without assuming that all organizations follow the same release model.

Process structuring is useful because it makes otherwise implicit parts of deployment
visible (Panizzi et al., 2023). When phases, handovers, decision points, and responsibil-
ities are described explicitly, stakeholders have a clearer basis for understanding where
deployment-related information should be created, reviewed, and updated. This seems
especially relevant in cloud deployment contexts, where technical execution may be au-
tomated, but release readiness, customer impact, and post-deployment follow-up still

require organizational coordination.

From the socio-technical perspective adopted in this thesis, process models can function
as coordination mechanisms between organizational and technical activities (Aversano
et al., 2012; Leite et al., 2020). They do not only document work after the fact, but can
also clarify how roles, information objects, and technical activities relate to one another.
Business-IT alignment research supports this view by emphasizing the need for opera-
tional mechanisms that connect business processes with IT execution (Aversano et al.,
2012).

2.4.2 Information structuring and shared visibility

Information management research emphasizes that information becomes valuable when
it is organized, accessible, reliable, and usable for decision-making and coordination
(Agu, 2018; Holsapple & Joshi, 2001). In deployment management, this means that in-
formation should not only exist somewhere in the toolchain. It should also be available
in a form that supports the needs of different stakeholders. Developers may need de-
tailed technical information, while product owners, customer-facing roles, and manage-
ment may need a clearer summary of deployment contents, rationale, impact, readiness,

and outcome (Leite et al., 2020).

Shared visibility does not mean centralized control or equal access to every technical

detail. Rather, it means that relevant actors have common reference points that allow
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them to understand the deployment from their own role perspective. For example, a de-
ployment-level information artifact can connect technical sources such as merge re-
quests and pipeline results with organizational information such as customer impact,

communication needs, and deployment rationale.

This perspective supports the deployment information model developed later in the the-
sis. The model is not intended to replace existing technical tools, but to define what de-

ployment-level information should be made visible across roles.

2.4.3 Knowledge externalization and reuse

Deployment management also depends on knowledge that is not always formally docu-
mented. In software product organizations, important deployment knowledge may be
embedded in individual developers, product owners, customer-facing roles, informal dis-
cussions, or accumulated experience (Anwar et al., 2019; Maciel et al., 2018). This in-
cludes knowledge about why a change is needed, which customers may be affected,
what risks are expected, what validation has been performed, and what was learned

after deployment.

Knowledge management theory helps explain why this creates challenges. The SECI
model emphasizes the movement between tacit and explicit knowledge, particularly
through externalization and combination (Nonaka & Takeuchi, 1995). In deployment con-
texts, externalization means turning role-specific or experience-based knowledge into
explicit forms such as deployment notes, readiness checks, impact assessments, or
post-deployment observations. Combination means connecting these separate pieces

of explicit knowledge into shared structures that can be reused.

This is important because deployment visibility depends not only on technical data, but
also on contextual interpretation. A pipeline can show whether a deployment succeeded,
but it does not explain why the deployment was needed, what customer effects it may
have, whether communication is required, or what should be learned from the outcome.
These types of knowledge often require input from developers, product owners, cus-

tomer-facing roles, or management.

For this reason, knowledge externalization is closely connected to the structured infor-
mation artifacts proposed in this thesis. Deployment summaries, readiness checklists,
and post-deployment logs can be understood as lightweight mechanisms for capturing

knowledge that might otherwise remain informal or person dependent.
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2.4.4 Partial automation as operationalization of structured in-
formation

Automation has an important role in deployment management, but its role should be
understood carefully. Continuous integration and deployment pipelines can standardize
technical execution, reduce manual work, and produce traceable deployment data (Sha-
hin et al., 2017). Infrastructure-as-code, deployment scripts, and monitoring tools also
codify parts of operational knowledge into technical systems (Shahin et al., 2017; Gri-
maldi & Torrisi, 2001).

However, automation does not remove the need for information management. In many
cases, it increases the amount of technical data available while leaving the interpretation
of that data unresolved. Pipeline status, timestamps, version identifiers, environment in-
formation, and deployment logs are useful, but they do not automatically create organi-
zational understanding (Shahin et al., 2017). Previous studies on DevOps and deploy-
ment challenges show that unclear ownership, weak documentation, fragmented
knowledge, and communication problems can persist even in automated environments
(Azad & Hyrynsalmi, 2022; dos Santos et al., 2022).

For this thesis, the relevant concept is partial automation. Some deployment information
can be extracted directly from existing systems, such as deployment time, target envi-
ronment, version identifier, pipeline result, and links to merge requests. Other information
requires human judgment, such as deployment rationale, customer impact, risk interpre-
tation, and communication needs. Treating automation as partial makes it possible to
benefit from technical systems without assuming that they can replace organizational

interpretation.

This distinction is central to the design developed in Chapter 5. The proposed solution
uses automation to support consistency and reduce manual work, but it preserves hu-

man input where contextual knowledge is required.
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3. RESEARCH METHODOLOGY

This chapter first presents the overall research strategy and approach. It then explains
the case study design and the role of design-oriented elements in the research. After
this, the chapter describes the data collection and analysis process. Finally, the chapter
discusses the evaluation of the research process, including credibility, transparency, lim-

itations, and ethical considerations.

3.1 Strategy and approach

This thesis is conducted as a qualitative single-case study with design-oriented ele-
ments. The purpose of the study is to develop an in-depth understanding of cloud de-
ployment management and deployment-related information management in a real or-
ganizational context. Based on this understanding, the thesis develops an improvement

proposal for the deployment process and its information outputs.

The methodological choices are structured using the research onion model by Saunders
et al. (2019) which is presented in Figure 2. The research onion provides a framework
for explaining methodological decisions from research philosophy and theory develop-

ment to research strategy, time horizon, data collection, and analysis.
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Figure 2: Research onion (adapted from Saunders et al., 2019 p. 130)

From the perspective of research philosophy, this thesis follows a pragmatic stance.
Pragmatism emphasizes the selection of research methods that are appropriate for ad-
dressing the research problem and producing useful knowledge for practice (Saunders
et al., 2019). This is suitable for the thesis because the primary aim is not to measure
deployment performance statistically, but to understand and improve how deployment-

related information is produced, structured, shared, and reused in the case organization.

The approach to theory development is abductive. In this study, abductive reasoning
means moving iteratively between theory and empirical findings. Existing literature from
Information Systems, Information and Knowledge Management, process management,
and DevOps is used to frame the analysis of the current deployment process. At the
same time, empirical observations from the case organization guide the formulation of

design requirements and the development of the proposed improvement artifacts.

The research strategy is a single-case study. A case study strategy is appropriate be-
cause cloud deployment management is closely connected to its organizational context,
including roles, tools, communication practices, and information flows. The boundaries
between the phenomenon and its context are therefore not clearly separable. The case

study enables a detailed analysis of how deployment management currently operates in
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the target organization and how it could be improved from a process and information

management perspective.

The time horizon of the study is cross-sectional. The research captures and analyses
the case organization’s deployment practices during the thesis period. Although process
improvement and design-oriented research can involve iterative development and eval-
uation cycles, this thesis is temporally limited. Therefore, the designed solution is evalu-
ated mainly in terms of expected usefulness, fit with identified problems, and consistency
with the theoretical framework, rather than through long-term implementation and re-

peated evaluation cycles.

3.2 Case study design and role in research

This study is conducted as a qualitative single-case study in a small software product
organization that uses cloud-based deployment practices, including partial adoption of
Cl and CD. According to Saunders et al. (2019), a case study strategy is suitable when
the research aims to develop an in-depth understanding of a phenomenon within its real-
life context, particularly when the two cannot be clearly separated. Cloud deployment
management fits this description: it combines technical deployment activities, organiza-
tional roles, communication routines, and information management practices that are

deeply embedded in their organizational setting.

The role of the case study in this thesis is twofold. First, the case study supports a cur-
rent-state analysis. The purpose of this phase is to describe and analyze how cloud de-
ployment management currently operates from a process and information management
perspective. This includes examining what deployment-related information is used, pro-
duced, transferred, stored, and reused during deployment activities, as well as identifying

roles, handovers, decision points, and information-related challenges.

Second, the case study provides the empirical basis for the design of improvement pro-
posals. Based on the current-state analysis, the thesis develops a redesigned deploy-
ment process, a deployment information model, structured deployment information arti-
facts, and a partial automation approach. These design elements are intended to ad-

dress the information management challenges identified in the case organization.

The thesis is informed by design science principles, but it does not constitute a full design
science research project in the strict sense. Design science research typically empha-
sizes the development, implementation, and iterative evaluation of artifacts in organiza-
tional contexts (Hevner et al., 2004). The thesis broadly follows the activity sequence

proposed in the design science research methodology of Peffers et al. (2007). Problem
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identification and motivation are presented in Chapter 1 and objectives for a solution are
defined in Section 5.1 based on the current-state analysis. Design and development are
described in Chapter 5, and the evaluation is conducted in Section 6.1. The activity not
fully covered is demonstration in the sense of repeated artifact use in real deployment
cycles, which is the primary boundary between the present study and a full design sci-
ence research project. Therefore, the primary research strategy remains a qualitative
case study, while the design-oriented elements support the development and evaluation

of the proposed improvement solution.

The unit of analysis in this study is cloud deployment management within the case or-
ganization, conceptualized as an organizational process. The analysis focuses specifi-
cally on deployment-related information and knowledge, including inputs to the deploy-
ment process, information handovers between roles, and information outputs that sup-
port visibility, coordination, traceability, and control. This unit of analysis connects the
empirical case with the theoretical perspective of the thesis, where deployment manage-

ment is understood as an information-intensive organizational process.

3.3 Data collection and analysis

The primary data collection method was semi-structured interviews. Interviews were cho-
sen because they provide insight into organizational practices, role-specific experiences,
coordination mechanisms, and information use in real operational contexts. Semi-struc-
tured interviews were suitable because the study required comparable data across inter-
viewees while also allowing flexibility to explore role-specific perspectives and emerging

themes.

A total of six interviews were conducted with participants representing roles involved in
or connected to cloud deployment management in April of 2026. The interviewees were
chosen based on their involvement in deployment activities, deployment-related deci-
sion-making, customer communication, operational coordination, or management-level
information needs. This sampling approach was suitable because the aim was to capture
relevant perspectives on the deployment process rather than to produce a statistically

representative sample.

The interviewees represented different organizational viewpoints, including software de-
velopment, sales and customer relations, product ownership, customer engagement, op-
erations management, and executive management. Software development interviewee
is the only person with deep technical know-how. This diversity of perspectives made it

possible to examine deployment management not only as a technical activity, but also
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as an organizational and informational process. The interviews were not transcribed ver-
batim. Instead, the audio recordings were reviewed after each interview and summarized
into structured interview notes. The notes were organized according to the themes of the
interview guide and supplemented with selected anonymized quotes where they were
especially relevant for illustrating the findings. Where direct quotes from interviewees are
presented in Chapter 4, these are reconstructed from the structured notes and record-
ings rather than verbatim transcriptions. Such reconstructions preserve the substantive
meaning of the interviewee's statement but may differ in exact wording, which already is
inevitable since the author translated the quotes from Finnish to English. They are pre-
sented in quotation marks to indicate that they represent an interviewee's own framing
rather than the author's analytical interpretation. The coding was conducted primarily
from these structured notes, while the recordings were used to verify unclear points and
to ensure that the summaries reflected the intended meanings of the interviewees. This
approach was considered appropriate because the aim of the study was to identify role-
specific information needs, process challenges, and recurring themes rather than to con-

duct detailed linguistic or discourse analysis.

The interviews followed a common thematic interview guide. The main themes included
the current deployment process, deployment responsibilities, coordination between
roles, information availability and visibility, validation practices, customer and operational
impact, communication needs, and post-deployment follow-up. The interview guide was

adapted when necessary to match the role and expertise of each interviewee.

Table 1: Interviewee roles and perspectives

Interview
Interviewee Role category Main perspective length
(minutes)
: Techni
1 Senior developer . echnical deployment process and 28
implementation workflow
) Customer needs, customer 26
12 Sales director L . .
communication, and business perspective
3 Product owner Feature rqadiness, prioritization, and 46
customer 1mpact
Customer o 30
Customer communication and
14 engagement .
deployment impact
manager

Senior operational Operational coordination, deployment 27

I5 visibility, and management information
manager
needs
16 Senior executive  Strategic visibility, organizational 29

manager priorities, and decision-making needs
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The empirical analysis was based primarily on the interviews. In addition, the re-
searcher’s contextual understanding of the organization and its deployment practices
supported the interpretation of the interview material. No separate systematic document
analysis was conducted. The collected interview material was analyzed using qualitative
thematic analysis (Braun & Clarke, 2006). The purpose of the analysis was to identify
recurring patterns related to deployment processes, information flows, coordination prac-

tices, and information management challenges in the case organization.

The analysis process consisted of several stages. First, the interview recordings and
notes were reviewed to develop an overall understanding of how deployment manage-
ment was described by different roles. Second, relevant segments of the material were
coded. The coding focused on statements related to deployment processes and activi-
ties, roles and responsibilities, information and knowledge flows, coordination and com-
munication, validation practices, customer and operational impact, post-deployment fol-
low-up, and challenges or problems observed within these areas. Examples of initial

codes capturing such challenges included "unclear deployment contents," "management

does not follow detailed tickets," "customer impact not visible," "manual validation var-
ies," "deployment rationale not documented," "knowledge remains with developers,"

"communication depends on individuals," and "post-deployment issues are reactive."

Third, similar codes were grouped into broader categories. For example, codes related
to scattered tickets, merge requests, informal discussions, and limited management vis-
ibility were grouped under fragmented deployment visibility. Codes related to developer-
specific knowledge, informal reasoning, and undocumented deployment rationale were
grouped under person-dependent deployment knowledge. Codes related to varying val-
idation practices and unclear readiness criteria were grouped under informal readiness
assessment. Codes related to reactive issue detection and limited outcome documenta-
tion were grouped under limited post-deployment learning. Codes related to unclear cus-
tomer effects, missing impact information for support and customer-facing roles, and re-
active customer communication were grouped under limited visibility of customer and

operational impact.

The final themes were used to structure the current-state analysis in Chapter 4 and to
derive the design requirements presented in Chapter 5. The main themes included frag-
mented deployment visibility, person-dependent deployment knowledge, informal readi-
ness assessment, limited visibility of customer and operational impact, and limited post-

deployment learning. These themes provided the empirical foundation for the redesigned
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deployment process, deployment information model, structured information artifacts, and

partial automation approach.

The analysis was abductive in nature. Existing theoretical concepts, such as information
visibility, knowledge externalization, process structuring, and information governance,
guided the interpretation of the empirical material. At the same time, the empirical find-
ings shaped the final design requirements and helped determine which information arti-

facts were most relevant for the case organization.

Ethical considerations were addressed by informing interview participants about the pur-
pose of the study, the voluntary nature of participation, and the intended use of the inter-
view material. The interviewees are anonymized in the thesis and are referred to only by
role categories to reduce the risk of direct identification. However, because the case
organization is small and some roles are specific, complete anonymity cannot be fully
guaranteed within the organization. The collected recordings and interview notes were
stored securely and used only for the purposes of this thesis. The author was part of the
case organization, which supported contextual understanding of the phenomena under
study but also introduced a risk of interpretive bias. More specifically, the author worked
as a software developer within the organization and held a peer or subordinate position
compared to the interviewees. To mitigate this limitation, perspectives were systemati-
cally compared across several organizational roles, and the design requirements were
grounded in recurring themes that raised across multiple interviews rather than in indi-
vidual statements. This cross-role evaluation worked as the primary safeguard against
confirmation bias. In addition, during the analysis phase, findings were derived directly
from the interview data rather than from the author's prior assumptions or impressions of

the case organization.

3.4 Evaluation

The quality of the study was evaluated by considering credibility, transparency, validity,
and limitations. Since the study was conducted as a qualitative case study, the aim was
not to demonstrate statistical generalizability, but to assess whether the research pro-
cess produced a sufficiently reliable and well-grounded understanding of the case or-

ganization’s cloud deployment management practices.

The credibility of the findings was supported by conducting semi-structured interviews

with participants representing different organizational roles. This made it possible to ex-
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amine deployment management from multiple perspectives, including technical imple-
mentation, product ownership, customer communication, operational coordination, and
management visibility. Comparing these perspectives helped identify recurring issues

and reduced reliance on a single role’s interpretation of the deployment process.

Transparency was supported by documenting the main stages of data collection and
analysis. The interview roles, interview format, data handling, analysis process, example
codes, and final themes are described in this methodology chapter. In addition, the con-
nection between empirical findings, theoretical perspectives, and design requirements is
made explicit in Chapter 5. This supports traceability between the current-state analysis

and the proposed design.

The designed solution was evaluated conceptually against the design requirements de-
rived from the current-state analysis. The evaluation focused on whether the proposed
process structure, deployment information model, information artifacts, and partial auto-
mation approach addressed the identified information management challenges. Because
the proposed solution was not implemented and evaluated over a long-term deployment
cycle, the evaluation concerns expected usefulness, suitability for the case organization,

and theoretical consistency rather than measured operational impact.

However, the study also has limitations. The research was conducted in a single case
organization, which limits the statistical generalizability of the findings. The interview
sample was limited, and the findings reflect the perspectives of selected participants at
the time of data collection. In addition, the analysis was conducted by a single re-
searcher, which may introduce interpretation bias. This risk was mitigated by using mul-
tiple interview perspectives and by grounding the design requirements in both empirical
findings and the theoretical framework. Another limitation is that the study focuses mainly
on internal perceptions of the deployment process. Although customer impact and cus-
tomer communication emerged as important themes, customers themselves were not
directly interviewed due to the limited number of customers using the cloud product and
the scope of the thesis. Therefore, the findings concerning customer needs and expec-
tations are based on internal stakeholder perspectives. This should be considered when

interpreting the results and when applying the proposed improvements.
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4. CURRENT STATE OF CLOUD DEPLOYMENT
MANAGEMENT

This chapter presents empirical analysis of the current cloud deployment practices within
the case organization. The objective is to describe how deployment activities are struc-
tured, executed, and coordinated in practice, with particular attention to process flow,
roles and responsibilities, and deployment-related information and knowledge manage-
ment. Rather than evaluating or proposing improvements at this stage, the chapter aims
to make the existing deployment model visible and analytically explicit. This analysis
forms the foundation for identifying structural limitations and deriving design require-

ments for cloud deployment management in the subsequent chapters.

4.1 Description of the target organization

The case organization is a small software product company that develops and maintains
domain-specific software solutions. In addition to software product sales, the organiza-
tion provides consulting services related to implementation, configuration, and opera-
tional use of the software. This dual role as both product vendor and service provider
increases the importance of reliable and well-coordinated deployment practices. The or-
ganizational structure is relatively flat. It consists of a management team, team leads,
and development team responsible for product development and maintenance. In addi-
tion, several supporting roles contribute to operational and customer-facing activities.
Although formal role definitions exist, responsibilities related to cloud deployments are

primarily concentrated within the development team.

Deployment activities are predominantly executed by developers. Product owners and
customer engagement personnel participate in release planning and customer commu-
nication, when necessary, but operational responsibility for technical deployment tasks
typically remains with the development team. This structure places significant practical

ownership of deployment-related processes and information on technical personnel.

The organization delivers its cloud-based product through a public cloud service pro-
vider. Supporting infrastructure components, such as version control systems and cer-
tain internal tools, are self-hosted. Deployment practices follow contemporary DevOps
principles, including continuous integration and automated build pipelines. However, as
will be shown in later sections, the degree of standardization and central coordination

varies across deployment activities.
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Although the cloud-based product is not historically the organization’s primary offering,
its strategic importance has grown in recent years. As customer adoption increases, the
need for more structured and scalable deployment management practices has become
more pronounced. At present, deployments are generally performed when new features
are considered sufficiently mature, rather than following a fixed release schedule. This
flexible release model enables responsiveness but may also introduce coordination and

visibility challenges at the organizational level.

4.2 Current cloud deployment process

The current cloud deployment process in the case organization has evolved incremen-
tally alongside product development. While core technical steps are supported by auto-
mated tooling, coordination and decision-making remain partly dependent on human in-
teraction and informal practices. The process can be broadly divided into development,

integration, validation, production deployment, and post-deployment monitoring phases.

4.2.1 Development and integration phase

In the current deployment model (Appendix A), deployment-related activities begin dur-
ing feature development. From an operational perspective, the process is initiated when
a developer considers a feature implementation sufficiently complete to be integrated
into the main codebase. Although the concept of “readiness” is inherently subjective in
software development, in practice it reflects the developer’'s assessment that the feature

meets functional expectations and passes local validation.

The transition from development to integration occurs through the submission of a merge
request (MR), which formally proposes the inclusion of the new code into the shared
repository. At this stage, the process enters the integration phase, where the objective
is to incorporate the new functionality into the existing system while maintaining overall
system stability. Continuous integration practices play a central role in this phase. Auto-
mated pipelines execute predefined quality assurance procedures, including compilation
checks and automated test execution. These mechanisms provide technical validation
that the integrated codebase remains buildable and functionally consistent. The auto-
mated checks serve as a gatekeeping mechanism before further deployment steps can

be considered.
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In addition to automated validation, peer review is conducted as part of the integration
workflow. Other developers examine the proposed changes, providing feedback on cor-
rectness, maintainability, and potential side effects. This review process introduces an
additional quality control layer and distributes knowledge about new changes across the
team. Only after both automated checks and peer review are successfully completed can
the feature proceed toward subsequent deployment stages. Once both automated vali-
dation and peer review are successfully completed, the feature becomes eligible for de-
ployment to a development cloud environment. This deployment step is typically auto-
mated through established pipelines, but the decision to initiate it may still involve human
coordination. In the development environment, the integrated functionality is tested in
conditions closer to production, enabling further functional validation and identification of

integration-related issues that may not have been detected during earlier stages.

Progression from the development environment toward production release depends on
additional coordination. Product owners or customer engagement personnel may be in-
volved in validating business readiness and communicating upcoming changes to cus-
tomers. The timing of production deployment is therefore influenced not only by technical

completion but also by communication and operational considerations.

Production deployment itself is largely automated in terms of execution. However, mon-
itoring and post-deployment validation currently rely to a significant extent on manual
observation and reactive practices. Although basic monitoring mechanisms exist, struc-
tured automation for post-deployment verification and systematic feedback collection re-

mains limited.

4.2.2 Validation and production deployment phase

The validation phase includes several automated checks that are executed as part of the
development workflow. These checks typically include code quality analysis, automated
unit tests, and integration tests that verify the basic functionality of the implemented
changes. The mechanisms provide a baseline level of technical validation before
changes are considered ready for deployment. Beyond the base-level technical valida-
tion, additional manual validation is primarily performed by the developers responsible
for implementing the changes. Developers typically verify the functionality of their own
work through manual testing and informal review within the development team. In some
cases, product owners may also be asked to test or validate specific features before
deployment, particularly when the changes involve user-facing functionality or require

confirmation that the implemented behaviour matches product expectations.
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However, the validation practices do not appear to follow a clearly defined or standard-
ized process across all deployments. Because, according to 11 “PO or CEM is sometimes
asked to test the deployment candidate”, which 13 confirms by saying “sometimes devel-
opers ask me to test and poke new features before deploying”. This directly indicates
that the current process relies on individual judgement at times, depending on the con-
tents of the deployable feature set. As a result, validation activities rely to a considerable
extent on the judgment and practices of individual developers rather than on formally

defined organizational procedures.

After validation, deployments to the production environment are typically initiated by de-
velopers. The production deployment itself is technically supported by automated tooling
and deployment pipelines, which execute the necessary steps for transferring the up-
dated software version to the production environment. Despite the presence of technical
automation, the organizational coordination surrounding production deployments re-

mains relatively informal.

Information of upcoming or completed deployments is primarily communicated through
direct interaction between developers and other stakeholders, rather than through a cen-
tralized or structured deployment information artifact or communication channel. Conse-
quently, visibility into the deployment status and the exact contents of individual deploy-

ments may vary between roles within the organization.

4.2.3 Post-deployment monitoring phase

The post-deployment phase includes a limited set of automated monitoring and alerting
mechanisms, complemented by manual validation performed after deployment. In prac-
tice, the monitoring of deployed changes appears to rely only partly on systematic auto-
mated follow-up. As a result, the detection of post-deployment issues is often reactive

rather than proactive.

In many cases, potential problems become visible only after they affect actual use of the
system, and the initial signal may originate from end-user observations or reported inci-
dents rather than from internal monitoring mechanisms according to 14’s statement
“sometimes customers directly contact us if some visible feature isn’t working”. This
means that the post-deployment phase is not characterized by a strongly structured or
standardized verification process but instead depends on a combination of limited auto-
mated alarms, ad hoc manual checks, and user feedback. However, the risks of regres-
sion or production incidents are mitigated by the measures described by 11 “after deploy-

ment we usually monitor the redeployed services for a while and then do occasional
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checks within the following couple days”, which according to them usually helps catch

most of the critical issues.

Consequently, the organization’s visibility into the immediate effects of a deployment re-
mains somewhat limited, particularly from a centralized perspective. This increases the
importance of informal communication and individual awareness in recognizing whether

a deployment has succeeded as intended or whether corrective actions are needed.

4.3 Deployment-related information and knowledge flows

From an information perspective, the deployment process forms a relatively self-con-
tained loop. Most of the information produced, consumed, and transformed during cloud
deployments remains within the process itself and among its immediate participants. Ex-
ternal information requirements appear to originate mainly from upper management and
customers, who seek visibility into deployment timing, contents, and possible effects, but
do not typically participate directly in the operational process. Nevertheless, the process
model makes it possible to identify the key points at which information is created, ex-
changed, interpreted, and used for coordination. The following subsections examine

these information and knowledge flows phase by phase.

4.3.1 Development and integration phase

During the development and integration phase, deployment-related information and
knowledge are generated continuously as part of day-to-day software development work.
In this phase, information flows are closely tied to technical tasks, and they are primarily
exchanged among developers, and additionally sometimes with product owners if the
feature requires input from them. Compared to later deployment stages, the information
produced here is more detailed, technical, and implementation oriented. It includes
knowledge about the purpose of the change, its technical design, dependencies, possi-
ble risks, and the conditions under which the change can be considered ready for inte-

gration.

A central information artifact in this phase is the merge request. The merge request acts
not only as a technical mechanism for integrating code changes, but also as a medium
through which deployment-relevant information is documented and communicated. It
typically contains a description of the implemented change, links to related tasks or is-
sues, and evidence of automated validation, such as pipeline results. In this sense, the
merge request serves as a boundary object between individual development work and
the shared deployment process, making locally produced knowledge more visible to

other participants. In addition to formal artifacts, a considerable amount of knowledge
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exchange takes place through peer review and direct interaction between developers.
Code review enables the sharing of implementation-related knowledge, supports collec-
tive understanding of changes, and allows potential issues to be identified before inte-
gration. At the same time, much of the reasoning behind technical decisions may remain
only partly explicit, especially when communicated through discussions, comments, or
informal conversations rather than through structured documentation as indicated by the
descriptions of the communication by 11, I3 and 4. This means that important deploy-
ment-related knowledge in the early process stages is partly embedded in human inter-
action rather than stored in a centrally accessible format since |14 describes that “devel-
opment team usually provides the information about upcoming development via ad-hoc

Teams message”.

Automated CI pipelines also produce information that is relevant for deployment deci-
sions. Build results, test outcomes, and possible error messages provide standardized
technical feedback on whether the change can proceed to the next stage. This infor-
mation is relatively structured and system-generated, and it supports decision-making by
indicating whether the codebase remains technically valid after integration. However,
while such automation provides clear signals regarding technical correctness, it does not
capture broader contextual knowledge, such as business readiness, expected deploy-

ment timing, or the operational significance of the change.

From an information management perspective, the development and integration phase
is characterized by a combination of structured and unstructured information. Structured
information is mainly produced by technical tools, such as version control systems, issue
trackers, and CI pipelines. Unstructured or semi-structured knowledge, in turn, is ex-
changed through review comments, discussions, and the individual interpretations of de-
velopers. As a result, the phase contains a significant amount of deployment-relevant
knowledge, but this knowledge is distributed across multiple tools and interpersonal in-

teractions rather than consolidated into a single coherent view.

This also means that visibility during the phase is role-dependent. Developers directly
involved in implementation and review typically have strong situational awareness of
what is being developed and prepared for deployment. By contrast, actors outside the
immediate development workflow, such as management or customer-facing roles, may
only have partial visibility into the status, contents, or readiness of ongoing changes un-
less such information is separately communicated. Therefore, although the development
and integration phase produces a substantial amount of valuable deployment infor-

mation, its accessibility and organizational reach remain limited.
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4.3.2 Validation and production deployment phase

During the validation and production deployment phase, the nature of deployment-re-
lated information begins to shift from primarily technical and implementation-oriented
knowledge toward more coordination-oriented and decision-supporting information.
Whereas the earlier development and integration phase is dominated by detailed tech-
nical understanding among developers, this phase requires information to be interpreted
and communicated across a broader set of actors. In particular, deployment-related
knowledge must support the assessment of whether a given software version is suffi-

ciently ready, stable, and appropriate for production release.

From an information perspective, the phase focuses on a go/no-go decision concerning
production deployment. This decision is not based on a single information source, but
rather on the combination of multiple technical and organizational signals. Technical val-
idation information is produced through automated tests, code quality checks, integration
results, and possible environment-specific observations from development or pre-pro-
duction use. At the same time, manual validation performed by developers and, in some
cases, product owners contribute more experience-based and interpretive knowledge
about whether the implemented functionality behaves as expected and whether the

change is acceptable from a business perspective.

A key characteristic of this phase is that deployment-relevant information becomes more
scattered across both technical systems and human communication. Part of the infor-
mation is structured and tool-generated, such as test results, pipeline statuses, deploy-
ment logs, and version identifiers. These artifacts provide relatively clear evidence of
technical readiness and create traceable signals about whether a deployment can pro-
ceed. However, equally important information may remain only partly explicit. This in-
cludes judgments about the significance of the change, assumptions about possible cus-
tomer impact, awareness of ongoing customer situations, and perceptions of whether
the timing of deployment is appropriate. Such information is often communicated infor-
mally through discussions between developers, product owners, and customer-facing

personnel rather than through a centralized deployment artifact.

In this sense, the validation phase serves not only as a technical checkpoint but also as
a knowledge-translation stage. Information produced in earlier phases must be inter-
preted in a form that is meaningful for production release decisions. Developers may
understand the technical implications of a change in detail, while product owners or cus-
tomer engagement personnel may contribute contextual knowledge related to feature
readiness, user expectations, customer communication, or operational timing. As a re-

sult, readiness for production is not determined solely by the successful completion of
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validation mechanisms, but by the combined interpretation of technical, functional, and

organizational information.

The production deployment itself is supported by automated tooling, which standardize
the execution of release activities and generate information about the progress and out-
come of the deployment. In this respect, the deployment functions act as both an oper-
ational mechanism and an information-producing artifact. It records when deployment
actions are triggered, whether they complete successfully, and where possible failures
occur. However, while the execution of deployment is technically structured, the commu-
nication surrounding the deployment appears less standardized. Information about what
is being deployed, why it is being deployed, when it is expected to occur, and what effects
it may have is not always consolidated into a single shared view accessible to all relevant

stakeholders.

Therefore, visibility during this phase varies across organizational roles. Developers ini-
tiating or closely following the deployment usually possess the strongest awareness of
the deployment contents, status, and possible risks. Other actors, such as management,
product owners, or customer-facing personnel, may have a more limited or indirect view,
depending on whether information is separately communicated to them. This makes sit-
uational awareness partly dependent on interpersonal coordination rather than on sys-
tematically maintained deployment information. From an information management per-
spective, the phase therefore contains both structured technical evidence and important
contextual knowledge, but these are not necessarily integrated into a unified process-
level information output. Especially communication and visibility of the process to upper
management is very limited. As found in the interviews, management often lacks the time
to follow development and features on detail level from ticketing system. 15 states that
“the organization should be able to describe the deployment contents from customer
perspective, like what new capability did the customer receive with the new deployment”.
And 16 highlighting that “maybe on milestone or quarter level it would benefit myself the
most to know about the status and directions of development and releases”. Indicating,
that the upper management would rather have higher level description of what new ver-

sion includes and how does it affect the customer.

4.3.3 Post-deployment monitoring phase
During the post-deployment phase, the nature of deployment-related information shifts
again. The focus moves from supporting the production release decision toward verifying

that the deployed change behaves as expected and toward capturing observations that
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may inform future deployments. Compared to the earlier phases, the information pro-
duced here is fragmented across multiple sources and is generated over a longer period

rather than at a single point.

Part of the information is produced by automated monitoring and alerting mechanisms,
which provide signals about system availability, error rates, or service health. This infor-
mation is structured and tool-generated, and it supports immediate detection of obvious
technical failures. However, as described in section 4.2.3, automated follow-up appears
to cover only part of the post-deployment observation needs. Many issues become visi-
ble only when they affect actual use of the system, which means that important post-
deployment information also originates from end-user observations, customer reports,

and manual checks performed by developers within the days following deployment.

This produces a mixed information landscape. Automated mechanisms provide a base-
line of structured monitoring data, while customer feedback channels and developer fol-
low-up contribute less structured but often more meaningful contextual information about
how the deployment is functioning in practice. As 14 noted regarding customer contact,
externally originating information often serves as the trigger for further investigation,
meaning that post-deployment information flows are partly reactive and depend on inputs

from outside the deployment process itself.

A further characteristic of the post-deployment phase is that information about deploy-
ment outcomes, observations, corrective actions, and lessons learned is not consistently
consolidated into a shared organizational record. Individual developers may retain de-
tailed knowledge of issues encountered after a specific deployment, including any infor-
mal fixes or follow-up actions taken. This knowledge supports immediate problem-solv-
ing but is not always externalized in a way that allows other roles or future deployments
to benefit from it. As a result, post-deployment information tends to remain distributed
across monitoring tools, customer communication channels, developer memory, and in-

formal team discussions.

4.4 Identified challenges in deployment management

The interviews identified several challenges related to current deployment management
practices. Most of these challenges were not primarily technical in nature, but were in-
stead connected to the quality, structure, and availability of deployment-related infor-
mation. Although deployment changes were generally communicated within the organi-
zation, the interview data suggested that the level of detail, consistency, and format of

this communication did not fully meet the informational needs of internal stakeholders.
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Table 2: Recognized challenges in deployment management

Theme .Supp(.)rtlng Evidence basis Consequence
interviewees
Fragmented Tickets, MRS, pipeline Non-technical roles lack
deployment I1, 13,15, 16 data and informal :
L a deployment-level view
visibility messages are separate
Person Rationale and risks often Reuse and handover
dependent I1,13 SR !
remain with individuals  become difficult
knowledge
Informal Validation depends on . .
. Readiness is not equally
readiness 11,13 change type and developer _. .
) visible
assessment judgment
. Customer-facing roles L
Customer impact . Communication
12,13, 14 need earlier impact i
unclear . . becomes reactive
information
Limited post- . o .
Outcomes and issues are  Organizational learning
deployment I1, 15 . )
: not systematically logged remains weak
learning

Fragmented deployment visibility was the most central challenge. For example, I3 said
along the lines: "Sometimes | read the New features notification to get overall visibility
on what the deployment consisted of". According to 14 "the New features notification
probably works partly as the communication towards customers about the fresh deploy-
ment contents". 12 said that "they would have to take the time to find the content infor-
mation from the ticketing system", if they wanted to know on more detailed level what
the upcoming deployments hold. 14 and 15 both suggested that the deployment contents
should be described from the customer and impact perspective. The interviews indicated
that management-level visibility was limited not because deployment information was
entirely unavailable, but because existing information sources were too detailed and
technically oriented for managerial use. As one management interviewee expressed,
detailed issue tickets were not considered a suitable source for management-level de-
ployment visibility because finding and reading the relevant tickets required too much
time and too much technical context. This suggests that the issue was partly one of in-
formation usability. Issue tickets and merge requests may provide useful technical trace-
ability for developers, but they do not necessarily provide a concise overview of deploy-
ment contents, rationale, customer impact, or operational significance. 11 suggested that
the organization should "produce some sort of deployment log about the deployments".

Therefore, the current process creates a translation gap between technical deployment
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data and management-level information needs. Stakeholders outside the immediate im-
plementation process did not always receive sufficiently detailed information about what
had been changed. This included uncertainty regarding the specific features, fixes, con-
figurations, or customer-specific adjustments included in a deployment. As a result, de-
ployments could be difficult to interpret for those who were not directly involved in their

implementation.

A related issue concerned the limited communication of the rationale behind deployment
changes. The interviews suggested that stakeholders needed clearer information not
only about what had changed, but also why the change had been made. Without this
context, deployments could appear as isolated technical updates rather than as actions
connected to customer needs, operational goals, or broader development priorities. Cus-
tomer-facing interviewees for example felt that development directions don't always
come from customer needs, therefore the requirement for development to be able to

answer to a question "why was this made" could be in place.

Person-dependent knowledge was the second recurring challenge. The interviews sug-
gested that important deployment-related knowledge was partly embedded in the expe-
rience of individual actors rather than consistently externalized into shared informational
outputs. Important context could therefore remain informal, scattered, or dependent on
direct communication between individuals. According to 11 "there are some you just have
known things related to the deployment process technical details, like using a specific
version number syntax so that the new packages get built". This created a risk that the
organization's understanding of deployments varied depending on who was involved and
how actively information had been shared. However, as |5 brought up "we use backup-
person thinking in deployments and operations in general”, which indicates about posi-
tive practices that already mitigate person-dependent phases in the deployment process.
From another perspective 16 raised a point about "having a person that does the decision
of moving forwards with a deployment might be good, because then the control and re-
sponsibility is clear". These observations point in partially different directions. 16's view
emphasizes the value of decision authority, while 15's description of backup-person think-
ing reflects an existing distributed practice. The redesigned process developed in Chap-
ter 5 attempts to combine these by preserving a clear point of decision through the read-
iness checkpoint while distributing information responsibilities across roles so that the

decision does not depend on a single individual's tacit knowledge.

Informal readiness assessment was the third theme that emerged from the interviews.

As described in section 4.2.2, validation activities rely considerably on the judgment and



38

practices of individual developers rather than on formally defined organizational proce-
dures. According to 11, "PO or CEM is sometimes asked to test the deployment candi-
date," which 13 confirmed by saying "sometimes developers ask me to test and poke new
features before deploying". The level of validation therefore depends on the type of
change and on the developer's own assessment of whether external input is needed. As
a result, readiness for production is not equally visible to all roles, and the criteria by

which a deployment is judged ready may vary between deployments.

Customer impact unclear was the fourth recurring challenge. The interview findings indi-
cated that information about the possible impacts of deployments was not always com-
municated sufficiently. Stakeholders needed clearer visibility into how a deployment
might affect customers, internal users, support work, integrations, or ongoing operations.
For example, 14 said that "sometimes the description about new deployment from devel-
opment team comes in as technical lingo", indicating the mismatch between the infor-
mation producer and receiver. When this information was missing or incomplete, it be-
came more difficult to evaluate the significance of a deployment, prepare for possible

issues, or coordinate related activities across organizational roles.

Limited post-deployment learning was the final theme. As described in section 4.2.3,
post-deployment observations, detected issues, and corrective actions are not system-
atically captured into a shared organizational record. Outcomes often remain in individual
developer memory, customer communication channels, or informal team discussions. 15
noted that the organization would benefit from a clearer customer-perspective record of
what each deployment delivered, and 11 similarly suggested that the organization should
"produce some sort of deployment log about the deployments". Without such consolida-
tion, deployment experience is harder to reuse, and recurring patterns across deploy-

ments are difficult to identify.
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5. DESIGN OF IMPROVED PROCESS AND IN-
FORMATION MANAGEMENT

The designed solution for improving cloud deployment visibility is based on the current-
state analysis presented in Chapter 4 and the theoretical framework developed in Chap-
ter 2. The purpose of the design is not to replace the existing technical deployment pipe-
line, but to strengthen the process and information management structures surrounding
it.

The designed solution consists of four elements: a redesigned deployment process, a
deployment information model, structured deployment information artifacts, and partial
automation of selected deployment information outputs. Together, these elements aim

to improve the availability, structure, and reuse of deployment-related information.

5.1 Design objectives and requirements

The current-state analysis showed that the case organization’s cloud deployment pro-
cess is technically functional, but that deployment-related information is not consistently
transformed into shared organizational knowledge. Existing tools produce technical data
through merge requests, issue tracking, CI/CD pipelines, deployment logs, and monitor-
ing mechanics. However, this data remains fragmented and is not always available in a

form that supports product owners, management, or customer-facing roles.

Based on this finding, the design is guided by the objective of improving deployment
visibility through structured process and information management. The purpose is not to
centralize all deployment decisions or tasks into a single role or tool or even a person.
Instead, the design aims to create shared process structures and information outputs
that allow relevant stakeholders to understand what is being deployed, why it is being
deployed, what its expected effects are, whether it is ready for production, and what

happened after deployment.

Three design objectives were defined. The first objective is to improve the clarity of the
deployment process by making key phases, responsibilities, and decision points more
explicit. The second objective is to improve the structure and availability of deployment-
related information by defining a shared deployment-level information model. The third
objective is to support partial automation of deployment information outputs by distin-
guishing between information that can be extracted automatically from technical systems

and information that requires human interpretation.
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Table 3: Design requirements based on findings

Code Information Related .
Current-state . Design
. management theoretical .
finding . requirement
problem perspective
DRI Deployment The design should
Stakeholders information provide a shared
outside remains scattered . deployment-level
: Information
development have across tickets, . summary
.. o structuring and
limited visibility = merge requests, S understandable to
: LS shared visibility .
into deployment  pipelines, and both technical and
contents informal non-technical
discussions stakeholders
DR2 Rationale behind The reason for .
d The design should
eployment deployment Knowledge . .
. : Lo, include an explicit
changes is not remains partly externalization and
; o . . field for deployment
consistently tacit or informally codification .
) rationale
communicated exchanged
DR3 Customer and Contextual . The design should
: . Information as a
operational knowledge is not strategic capture expected
impacts are not ~ systematically gIc customer, support,
.. ; organizational . .
always visible transformed into integration, and
; . resource : .
before deployment shared information operational impacts
DR4 . The design should
L Readiness .
Validation . . . include a
. information is Process structuring .. .
practices vary . . " lightweight
inconsistent and  as a coordination . )
between . readiness checkpoint
partly person- mechanism )
deployments before production
dependent
deployment
DRS5 The design should
Post-deployment Knowledge reuse  include a post-
Deployment
outcomes are not T and post- deployment log for
. learning is not .
systematically consistently reused deployment outcomes, issues,
documented Y feedback and follow-up
actions
DR6 Technical The design should
deployment data ~ Automation . connect automated
R . . Automation as .
exists in pipelines produces technical . . technical outputs
. operationalization .
but is not data but not with manually
: : . of structured .
consolidated into  organizational ) . interpreted
S : information .
organizational meaning organizational
visibility information

The design requirements in Table 3 show that the proposed solution is not primarily a

technical automation solution. Rather, it is an information management solution built
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around the existing automated deployment process. This follows the theoretical argu-
ment presented in Chapter 2: process models can clarify roles and decision points, in-
formation structuring can improve shared visibility, and knowledge externalization can
reduce dependency on informal or individual expertise. The proposed design therefore

combines process structuring, structured information artifacts, and partial automation.

5.2 Redesigned deployment process

The redesigned deployment process is built around the existing technical workflow of the
case organization. The current process already includes development, merge requests,
automated checks, peer review, production deployment pipelines, and post-deployment
monitoring. Therefore, the redesigned process does not replace the technical deploy-
ment flow. Instead, it introduces information management activities around the existing

workflow.

The main change is that deployment-related information is collected gradually during the
deployment process rather than retrospectively or through informal communication. The
merge request remains the first formal point at which implementation-level information is
externalized. However, the redesigned process extends this by requiring deployment-
relevant information to be translated into a deployment-level summary before production
release. This summary includes the deployment contents, rationale, affected customers
or users, expected impact, validation status, communication needs, and responsible ac-
tors. After automated validation and peer review, the deployment moves into a readiness
checkpoint. This checkpoint does not necessarily require a formal meeting. Instead, it
requires that the necessary deployment information has been made available and re-
viewed by the relevant roles. For routine low-risk changes, this review can be lightweight
and asynchronous. For larger or customer-impacting changes, the review may involve

developers, product owners, and customer-facing personnel.

Production deployment remains technically supported by automated tooling. However,
the redesigned process connects pipeline execution to a structured deployment infor-
mation artifact. After deployment, the artifact is updated with deployment status, possible
issues, post-deployment observations, and follow-up actions. In this way, the deploy-
ment process produces not only a technical outcome but also a reusable organizational

information output.

The redesigned process is illustrated Appendix B. The illustration shows how technical

deployment automation and organizational information management are connected
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through shared artifacts and role-specific contributions. The redesigned process ad-
dresses the central gap identified in the current-state analysis by introducing structured
information points before and after production deployment. These points support the
transformation of technical deployment data and role-specific knowledge into shared de-

ployment-level information.

From a theoretical perspective, the redesigned process applies process structuring as a
coordination mechanism. By making information responsibilities and decision points ex-
plicit, the process reduces reliance on ad hoc communication and individual awareness.
At the same time, it supports knowledge externalization by requiring relevant actors to

document rationale, impact, risk, and observations in shared artifacts.

5.3 Deployment information model

The deployment information model defines the minimum information categories required
to support shared visibility of cloud deployments. The model is designed around the in-
formation needs identified in Chapter 4. Stakeholders need to know what is being de-
ployed, why it is being deployed, what its expected effects are, whether it is ready for
production, and what happened after deployment. These categories correspond to dif-
ferent phases of the deployment process and combine technical, organizational, and
customer-oriented information. The information model also distinguishes between tech-
nical deployment data and interpretive deployment information. Technical data includes
pipeline status, version identifiers, timestamps, environment details, and links to merge
requests or issue tickets. This information can often be generated or extracted automat-
ically from existing tools. Interpretive information, in contrast, includes deployment ra-
tionale, customer impact, communication need, risk assessment, and lessons learned.
These categories require human judgment and cannot be reliably produced by automa-
tion alone. Although an interesting future development direction might utilize Al for

providing automated high-level summaries of the changes to be deployed.

This distinction is important because it clarifies the complementary roles of automation
and human interpretation in deployment information management. Technical deploy-
ment automation can produce reliable execution data, but organizational visibility re-
quires that this data is contextualized and combined with role-specific knowledge. The
information model (Table 4) therefore functions as a bridge between technical systems

and organizational information needs.
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The ten categories in Table 4 can be read as three layers. Identification, contents, and
outcome categories are predominantly system-generated and capture what was de-
ployed and what happened. Rationale, expected customer impact, expected operational
impact, risk and mitigation, and communication need are interpretive categories that de-
pend on contextual judgment by product owners and customer-facing roles. Validation
status and post-deployment observations are mixed categories that combine automated
signals with human interpretation. This layering matters because it determines which
categories are candidates for partial automation, addressed later in section 5.5, and

which require role-distributed manual input.

Table 4: Information model

Information Purpose Example content Main source Main users
category
Deployment ID
o ploy > CI/CD
Distinguish one deployment date, .
Deployment . pipeline, Developers,
. . . deployment from target environment, .
identification . . version management
another version/build
. . control
identifier
Features, bug fixes,
i Merge
. . configuration Product owner,
Explain what is requests,
Deployment . . changes, customer- . management,
included in the : 1ssue tracker,
contents specific customer-
deployment . developer :
adjustments, related . facing roles
. mput
tickets
Customer request,
defect correction, Management
Explain why the product Product & ’
Deployment . . product owner,
: deployment is  improvement, owner,
rationale . customer-
needed technical developer .
. facing roles
maintenance,
security update
User-visible
Identify likely  changes, affected  Product Customer-
Expected effects on customers, possible owner, facing roles,
customer impact customers or service interruption, customer- support,
users communication facing role  management
need
Support
Expected Identify internal implications, Developer,  Developers,
operational operational integration effects, product support,
impact effects monitoring needs, owner management

manual follow-up

Show whether ~ Automated tests
Validation status the deployment passed, peer review
is ready completed, manual

CI/CD, merge Developer,
request, product owner
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Information

Purpose Example content Main source Main users
category
validation readiness
completed, product checklist
owner review
Supbort Risk level,
. >UpPp dependencies, Developer,  Developer,
Risk and informed
o rollback product product owner,
mitigation deployment . .
. considerations, owner management
decisions NP
known limitations
Release note
. Product
. .. Support internal needed, customer Customer-
Communication . ) owner, .
and external notification needed, facing roles,
need . . customer-
communication internal support . management
s facing role
notice needed
CI/CD
Record what Success, failure, pipeline,
Deployment . rollback, errors, deployment Developers,
happened during
outcome actual deployment logs, management
deployment !
time developer
input
Issues, customer Monitoring,
. fi k ti rt
Post-deployment Support learning eqdbac , corrective suppo Developers,
. actions, follow-up feedback, product owner,
observations and reuse !
tickets, lessons developer management
learned input

The information model supports visibility by consolidating information that is currently
distributed across several locations. Merge requests and issue tickets contain detailed
technical and development-related information, while CI/CD systems produce technical
execution data. Product owners and customer-facing roles possess contextual
knowledge about business rationale, customer impact, and communication needs. The

model brings these different information types together into a deployment-level structure.

The model also supports knowledge externalization. In the current process, important
deployment knowledge may remain embedded in individual developers, product owners,
or customer-facing personnel. By defining fields for rationale, impact, risk, and post-de-
ployment observations, the model creates mechanisms for transforming tacit or informal
knowledge into explicit organizational information. This directly supports the information

and knowledge management perspective of the thesis.
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5.4 Structured deployment information artifacts

The deployment information model presented in the previous section defines what infor-
mation is needed to improve deployment visibility. However, an information model (Table
4) alone does not yet determine how this information should be used in practice. There-
fore, the redesigned process is supported by three structured deployment information
artifacts: a deployment summary, a readiness checklist, and a post-deployment log.
These artifacts are intended to provide lightweight and reusable information outputs that
can be integrated into the organization’s existing deployment practices. Their purpose is
not to create a heavy approval process, but to make deployment-related information
more visible, consistent, and reusable. The artifacts also support the externalization of
deployment-related knowledge by requiring relevant actors to document information that

might otherwise remain informal or person-dependent.

The three artifacts correspond to different stages of the deployment process. The de-
ployment summary is prepared before production deployment and provides a shared
overview of what is being deployed and why. The readiness checklist is used before
production deployment to ensure that essential validation, communication, and risk-re-
lated questions have been considered. The post-deployment log is completed after de-

ployment and records the outcome, possible issues, and follow-up actions.

5.4.1 Deployment summary

The deployment summary is the central information artifact in the redesigned process.
Its purpose is to provide a concise but sufficiently informative overview of an upcoming
or completed production deployment. The summary is aimed at both technical and non-
technical stakeholders. Therefore, it should avoid unnecessary implementation detail
while still linking to technical sources such as issue tickets, merge requests, pipeline

runs, or deployment logs.

The deployment summary should answer five basic questions: what is being deployed,
why it is being deployed, who or what is affected, whether the deployment is ready, and
what communication or follow-up is required. Table 5 below aims to provide a structure
that wraps up the answers to the questions. These questions directly address the chal-
lenges identified in the current-state analysis, especially limited visibility into deployment

contents, rationale, and customer impact.
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Table 5: Deployment summary

Field Purpose Example content Responsible role
Deployment ]d)e:Stllongnlilesr}llte’;r:)};i Deployment number, Developer /
identifier POy version, build ID automated

others
Deployment date Shows when and Production, staging, date Developer /

where the

and environment and time automated
deployment occurs
Deployment Describes what is New features, fixes,
. . Developer
contents included configuration changes
Related tickets or  Provides traceability Links to issues, MRs, Developer /
merge requests to technical work commits automated
Deployment Explains why the Customer request, bug ~ Developer /
rationale deployment is needed fix, product improvement product owner

Expected customer
impact

Describes visible
customer effects

UI change, changed
workflow, possible
downtime

Product owner /
customer-facing
role

Expected
operational impact

Describes internal
effects

Support needs,
monitoring needs,

Developer /
product owner

integration effects

Risk level and Supports readiness ~ Low/medium/high risk,

e Devel
mitigation assessment rollback plan ceveloper
L Identifies whether Product owner /
Communication R Release note, customer .
communication is ) . customer-facing
need ) message, internal notice
required role
Denlovment status Records execution  Planned, completed, Developer /
ploy status failed, rolled back automated
Post-deployment Follow-up ticket, Developer /

Records later actions

follow-up monitoring observation product owner

The above deployment summary should be created before production deployment, but
it does not need to be complete at the beginning of the process. Instead, it can be up-
dated gradually as information becomes available. For example, technical fields can be
added during merge request preparation, while customer impact and communication

needs can be completed later by the product owner or customer-facing personnel.

Table 5 distributes responsibility for the eleven fields across three role groups. Develop-
ers (or automated systems) own the technical fields such as deployment identifier, date
and environment, contents, related tickets, risk, and deployment status. Product owners
or customer-facing personnel own the organizational fields such as expected customer
impact and communication need. Three fields are shared: deployment rationale, ex-

pected operational impact, and post-deployment follow-up. The shared-responsibility
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fields are the ones most affected by the person-dependent knowledge challenge identi-
fied in Chapter 4, since they require translation between technical and organizational

perspectives.

From an information management perspective, the deployment summary acts as a
shared boundary artifact. It translates detailed technical information into a deployment-
level form that can be understood by a wider group of stakeholders. It also reduces the
need for stakeholders to reconstruct deployment meaning from separate tools, discus-

sions, and issue tickets.

5.4.2 Deployment readiness checklist

The second artifact is the deployment readiness checklist. Its purpose is to create a light-
weight checkpoint before production deployment. The checklist does not need to function
as a formal approval gate in every situation. Instead, it ensures that important deploy-

ment-related information has been reviewed before production deployment is triggered.

Table 6: Readiness checklist

Readiness question Purpose Checked by

Have automated tests and pipeline

checks passed? Confirms technical validation Developer

Confirms review and

i leted? . Devel
Has peer review been completed knowledge sharing eveloper
Are deployment contents
documented in the deployment Improves visibility Developer
summary?
Is the deployment rationale Clarifies why the deployment Developer / product
documented? is needed owner
. Supports customer Product owner /
Has expected customer impact o .
communication and support  customer-facing
been assessed? .
readiness role
tional i t . Devel t
Has expected operational impac Supports internal preparedness eveloper / produc
been assessed? owner
. . Product owner /
Is customer or internal Ensures communication needs .
L . customer-facing
communication required? are not overlooked role
Are known risks and rollback Supports informed
. ) .. . Developer
considerations documented? deployment decision-making
- itori rts follow-up aft
Is post-deployment monitoring or Supports follow-up after Developer

manual verification needed? deployment
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The checklist (Table 6) should be adapted according to deployment type. Routine low-
risk deployments may only require a short asynchronous check, while larger or customer-
impacting deployments may require more active review by several roles. This flexibility
is important because the target organization is small and cannot benefit from overly bu-

reaucratic release management practices.

The readiness checklist directly addresses the current variability in validation and com-
munication practices. In the current process, readiness is partly based on individual judg-
ment and informal coordination. The checklist makes these considerations more explicit

without removing the flexibility of the existing process.

5.4.3 Post-deployment log

The third artifact is the post-deployment log. Its purpose is to record what happened after
production deployment and to support later learning, troubleshooting, and traceability.
The current-state analysis showed that post-deployment visibility is partly reactive and
that issues may become visible only through user feedback or manual observation. A
structured post-deployment log helps the organization capture deployment outcomes in

a reusable format.

Table 7: Post deployment log

Field Purpose Example content
Deployment Records whether Successful, failed, rolled back
outcome deployment succeeded
Actual

Provides traceability Date and time

deployment time

Links technical execution
data

Pipeline passed, failed job, deployment

Pipeline result log

Immediate

} Records initial findings
observations

No issues observed, warning in logs

Error, customer report, integration
Issues detected p g

Documents problems

1ssue

Corrective actions

Records actions taken

Hotfix, rollback, configuration change

Follow-up actions

Supports continuous
improvement

Create ticket, update documentation,
monitor customer case

Lessons learned

Captures reusable
knowledge

Improve checklist, add test, clarify
communication

The post-deployment log (Table 7) should be completed soon after deployment, while
information is still fresh. It should not require extensive reporting. Even a short record of

deployment outcome, detected issues, and follow-up actions can improve traceability
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and organizational learning. From a knowledge management perspective, the post-de-
ployment log supports the reuse of deployment experience. Instead of leaving deploy-
ment outcomes embedded in individual memory or informal conversations, the organi-
zation gains a documented record that can support future troubleshooting, process im-

provement, and customer communication.

5.5 Partial automation of deployment information outputs

The redesigned process and information artifacts are intended to be lightweight, but they
still introduce new documentation responsibilities. Partial automation is therefore im-
portant for reducing manual work and improving consistency. However, the automation
approach must distinguish between technical deployment data and interpretive organi-

zational information.

Technical information, such as deployment timestamps, target environment, version
identifiers, pipeline status, commit references, merge request links, and deployment
logs, can often be generated directly from existing tools. Interpretive information, such
as deployment rationale, customer impact, business significance, risk interpretation, and
communication needs, requires human judgment because it depends on organizational
and customer-specific context. This type of information is also the hardest to produce in
retrospect, since it requires manual browsing of issue tickets and version history to find

out what the deployed version container.

Therefore, the proposed automation approach is partial rather than complete. Its purpose
is to populate technical fields automatically where possible, while leaving contextual and

interpretive fields for relevant roles to complete manually.

Table 8: Deployment information fields and their automation potential

Information field All)l(t)(t)::jit:lm Suggested source
Deployment identifier ~ High CI/CD pipeline
Deployment timestamp  High CI/CD pipeline
Target environment High CI/CD pipeline
i\(lizzsl[li(f)‘lr;fr build High Version control / pipeline
Related commits High Version control

Related merge requests Medium to high ~ Version control / issue tracker

Pipeline status High CI/CD pipeline

Deployment status High CI/CD pipeline
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Automation

Information field . Suggested source
potential
Deployment contents Medium Issue tracker / merge request, with
manual refinement

Deployment rationale Low Manual input
Customer impact Low Manual input
Operational impact Low to medium  Manual input, supported by templates
Risk assessment Low Manual input
Communication need Low Manual input
Post-depl t . o

ost-dep Loymen Medium Monitoring tools and manual notes
observations
Follow-up actions Low to medium  Issue tracker / manual input

Table 8 shows a clear pattern, fields with high automation potential are almost exclu-
sively those that already exist in CI/CD or version control systems as structured outputs,
while fields with low automation potential are exactly the interpretive categories identified
in section 5.3. Of the sixteen fields, eight have high automation potential, three are me-
dium, and five are low. The medium-potential fields (deployment contents, post-deploy-
ment observations, follow-up actions) are notable because they can be partially popu-
lated from technical sources but require manual refinement to be useful at the deploy-
ment-summary level. This medium category is therefore where partial automation pro-
vides the most leverage relative to manual effort, and where implementation should focus

once the high-potential fields are automated.

The automation approach can be implemented incrementally. In the first phase, the or-
ganization can use a manually maintained deployment summary template. This allows
the organization to test whether the fields are useful and whether the artifact fits the
existing workflow. In the second phase, selected technical fields can be populated auto-
matically from existing systems. In the third phase, the deployment summary can be

connected more closely to the deployment pipeline or issue tracking system.

A possible automation flow would begin when a production deployment is prepared. The
deployment pipeline or version control system could create or update the technical part
of the deployment summary, including version information, target environment, pipeline
status, and links to related technical artifacts. Developers would then add or refine infor-
mation about deployment contents, validation, risks, and operational considerations.
Product owners or customer-facing roles would add information about business ra-

tionale, customer impact, and communication needs where relevant. After deployment,
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the pipeline could update the deployment outcome, while developers or product owners

would add post-deployment observations and follow-up actions.

This approach has two advantages. First, it reduces manual work by reusing existing
technical data. Second, it preserves human interpretation where it is necessary. This is
important because the main information management challenge identified in the case
organization is not only technical traceability, but also the translation of technical
changes into organizationally meaningful information. However, partial automation also
has limitations. Automated information is only useful if the underlying tools contain relia-
ble and up-to-date data. For example, if issue tickets or merge requests are not clearly
linked to deployments, automation may produce incomplete summaries. Similarly, auto-
mation cannot determine the business significance of a deployment without human input.
Therefore, automation should be seen as a support mechanism for information manage-

ment, not as a replacement for organizational responsibility.

In the target organization, the most practical starting point would be to automate only a
small number of technical fields, such as deployment date, environment, version identi-
fier, pipeline status, and links to relevant merge requests. More complex automation,
such as generating release notes or impact summaries, should only be considered after

the organization has gained experience using the structured artifacts manually.

The partial automation approach therefore aligns with the overall design logic of this the-
sis. The goal is not to create a fully automated deployment management system, but to
improve deployment visibility by combining existing technical automation with structured
process and information management. In this way, automation supports the operational-
ization of structured information while still recognizing the importance of human

knowledge and contextual interpretation.
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6. DISCUSSION AND CONCLUSION

The evaluation focuses on the fit between the designed solution, the current-state find-
ings, and the design requirements derived from the empirical analysis. Since the solution
was not implemented and evaluated over a long-term deployment cycle, the evaluation
concerns expected usefulness, internal consistency, and suitability for the case organi-

zation rather than measured operational impact.

The chapter first evaluates the designed solution against the design requirements. It then
answers the research questions and discusses the contribution of the study from a pro-
cess and information management perspective. Finally, the chapter presents practical
implications for the target organization, discusses limitations and future research direc-

tions, and summarizes the conclusions of the thesis.

6.1 Evaluation of the designed solution

The designed solution was evaluated against the design objectives and requirements
derived from the current-state analysis. As shown in Chapter 4, the case organization’s
cloud deployment process is technically functional, and production deployment execu-
tion is already supported by automated pipelines. However, the analysis also showed
that deployment-related information is fragmented across tools, individuals, and informal
communication practices. Therefore, the evaluation focuses on whether the design im-
proves the structure, availability, and usability of deployment-related information, rather

than on whether it improves the technical execution of deployment pipelines.

The evaluation indicates that the designed solution addresses the main information-re-
lated weaknesses identified in the current-state analysis. Its central contribution is the
creation of a shared deployment-level information structure that connects technical de-
ployment execution with organizational coordination needs. The deployment summary,
readiness checklist, and post-deployment log provide mechanisms for externalizing in-
formation that is currently partly embedded in individual knowledge, discussions, merge

requests, issue tickets, and pipeline outputs.

A key strength of the design is that it does not require replacing the existing technical
deployment process. Instead, it adds lightweight process and information management
structures around the existing workflow. This is important in the context of a small soft-
ware product organization, where overly formal release management practices could

create unnecessary administrative burden. The design therefore supports incremental
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improvement by making existing deployment information more visible, structured, and

reusable. In Table 9 the design aspects are evaluated against the design requirements.

Table 9: Evaluation of the improved design against requirements

De.:s1gn How the design addresses the C e e e .
requirement . Remaining limitation
requirement
code
The deployment summary consolidates The quality of the summary
information about included features, = depends on whether
DRI1 . . .
fixes, configuration changes, and responsible actors complete it
related tickets or merge requests. accurately.
The deployment summary includes a  Rationale cannot be fully
DR2 field for explaining why the automated and requires
deployment is needed. human interpretation.
The information model includes Customer impact may be
DR3 expected customer, support, difficult to assess without
integration, and operational effects. direct customer input.
The readiness checklist defines The checklist does not
minimum information and validation =~ guarantee equal depth of
DR4 . . L
expectations before production validation in every
deployment. deployment.
Post-depl t
The post-deployment log records ost-dep oyment
. documentation requires
DRS5 deployment outcome, issues, o
. . discipline after deployment
observations, and follow-up actions. .
execution.
Selected technical fields can be Interpretive information, such
DR6 partially automated from pipelines, as rationale and customer

version control, and issue tracking
systems.

impact, still requires manual
input.

Looking at Table 9 by requirement, three patterns emerge. Requirements DR1, DR2,
and DRS5 (deployment-level summary, rationale, post-deployment log) are addressed pri-
marily through new structured artifacts. Requirements DR3 and DR4 (impact capture
and readiness checkpoint) are addressed by fields within those artifacts combined with
light process changes. DR6 (linking automated technical outputs to manual interpreta-
tion) cuts across all the above and is addressed through the partial automation approach
in section 5.5. The remaining limitations cluster around two themes: the design depends
on consistent use by responsible actors (DR1, DR4, DR5), and interpretive categories
cannot be fully automated and require human judgment (DR2, DR3, DR6). These two
limitation themes are inherent to the chosen design philosophy of lightweight structuring

rather than centralized control, which trades full enforcement for lower adoption cost.
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The evaluation shows that the designed solution is strongest in improving deployment
visibility and traceability. By consolidating deployment contents, rationale, expected im-
pact, validation status, and outcome into shared artifacts, the design addresses the cur-
rent lack of a coherent deployment-level information output. This is particularly relevant
for stakeholders who do not follow detailed development tickets or merge requests but
still need to understand what has changed, why the change was made, and what effects

it may have.

The design also improves coordination by introducing a readiness checkpoint before
production deployment. The checkpoint does not need to function as a formal approval
meeting in every case. Instead, it provides a lightweight mechanism for ensuring that
relevant information has been reviewed before deployment. For routine low-risk deploy-
ments, this can be completed asynchronously. For larger or customer-impacting deploy-
ments, the checkpoint can support discussion between developers, product owners, cus-

tomer-facing roles, and management representatives where necessary.

However, the evaluation also shows that the designed solution has limitations. First, the
design depends on organizational adoption. The artifacts only provide value if they are
used consistently and integrated into the existing workflow. Second, some of the most
important information categories, such as business rationale, expected customer impact,
and risk interpretation, cannot be generated reliably through automation. These catego-
ries require human judgment. Third, the design does not eliminate the need for commu-
nication between roles. Instead, it provides a more structured basis for such communi-

cation.

Overall, the designed solution can be considered suitable for the target organization be-
cause it addresses the identified information management problems without requiring
major technical or organizational restructuring. It supports improvement through light-

weight structuring rather than heavy centralization or full process formalization.

6.2 Answers to the research questions

Based on the case study, cloud deployment management can be improved by introduc-
ing lightweight process structures, defining deployment-level information requirements,
externalizing role-specific knowledge into shared artifacts, and partially automating tech-
nical information outputs. These mechanisms improve visibility, coordination, traceabil-

ity, and information reuse without requiring a complete replacement of the existing tech-
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nical deployment pipeline. Therefore, the study managed to answer the research ques-
tion: How can cloud deployment management be improved through process and infor-

mation management in a software product organization?

The first supporting research question asked what deployment-related processes, infor-
mation, and knowledge are involved in the current cloud deployment practices of the
case organization. The current-state analysis showed that deployment activities include
development, merge requests, automated validation, peer review, production deploy-
ment, and post-deployment monitoring. These activities produce and require several
types of information, including technical change descriptions, validation results, version
identifiers, deployment status, customer impact assessments, and operational observa-
tions. However, this information is distributed across tools, individuals, and informal com-
munication channels. As a result, deployment visibility varies between organizational

roles and depends partly on individual awareness and direct communication.

The second supporting research question asked how deployment processes and infor-
mation flows can be redesigned to improve the availability, structure, and reuse of de-
ployment-related information. The redesigned process addresses this by introducing ex-
plicit information points before and after production deployment. The deployment infor-
mation model defines the categories of information needed for shared visibility, while the
deployment summary, readiness checklist, and post-deployment log provide practical
artifacts for capturing and reusing this information. In this way, the design transforms
deployment-related information from scattered technical and informal sources into a

more coherent deployment-level view.

The third supporting research question asked which deployment-related information op-
erations can be automated, and which information requires human interpretation? The
study showed that technical information, such as deployment timestamps, target envi-
ronments, version identifiers, pipeline results, and links to merge requests, can be partly
automated from existing tools. However, interpretive information, such as deployment
rationale, customer impact, risk assessment, and communication needs, requires human
judgment. Therefore, the proposed automation approach is partial and supportive rather

than fully automatic.

Together, the answers to the research questions show that deployment visibility is not
produced by technical automation alone. It requires the combination of technical data,
structured information artifacts, process-level coordination, and organizational interpre-

tation. From a process and information management perspective, the main contribution
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of the designed solution is that it connects technical deployment execution with the in-
formation needs of product owners, management, customer-facing roles, and other

stakeholders.

6.3 Discussion

The empirical findings support the framing developed in Section 2.1, in which cloud de-
ployment is treated not as an isolated technical event but as a recurring organizational
process embedded in broader coordination and information needs (Khan & Kajko-Matts-
son, 2012; Leite et al., 2020; Mantyla & Vanhanen, 2011). The case organization's de-
ployment process is technically functional, automated through CI pipelines, and sup-
ported by version control and ticketing systems. Yet the central problems identified
through the interviews were not technical execution failures but information-related: frag-
mented visibility, person-dependent knowledge, informal readiness assessment, unclear
customer impact, and limited post-deployment learning. This pattern reinforces the pre-
sented conclusion of dos Santos et al. (2022) that deployment risks are frequently rooted
in information gaps and weak governance rather than purely in technical limitations. This
aligns with Azad and Hyrynsalmi's (2022) finding that DevOps environments commonly
suffer from fragmented knowledge, unclear ownership, and insufficient information shar-
ing across roles. In this respect, the thesis provides additional empirical confirmation of
these patterns in a small software product organization, a context that has received less

attention in prior research focused on larger organizations.

The findings align with the SECI framework of Nonaka and Takeuchi (1995) and the
empirical knowledge management work of Anwar et al. (2019) and Maciel et al. (2018).
Deployment knowledge in the case organization was experience-based, embedded in
individual developers and informal interaction, and only partially externalized into shared
artifacts, which is precisely the externalization-combination gap these authors describe
in software development organizations more broadly. The deployment summary, readi-
ness checklist, and post-deployment log proposed in Chapter 5 function as lightweight
externalization mechanisms that fit the SECI model's externalization and combination
phases. The thesis therefore not only confirms the relevance of the SECI model in de-
ployment contexts but also illustrates how the model can be operationalized through
small, role-distributed information artifacts rather than through dedicated knowledge
management initiatives, which Maciel et al. (2018) note often fail because they remain

separate from everyday development work.

The findings also depart from prior work in two minor respects. First, several DevOps-

oriented studies (Leite et al., 2020; Colomo-Palacios et al., 2018) emphasize cultural and
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team-level transformation as central to deployment improvement. The case organiza-
tion's challenges, by contrast, were not primarily cultural; collaboration was strong and
informal communication was active. The bottleneck was rather structural since infor-
mation lacked codified form, not willingness to share. This would suggest that in small
software product organizations with already collaborative cultures, the leverage point for
improvement may be information structure rather than cultural change. Second, the in-
terviews surfaced two partially opposing perspectives on deployment decision-making
(I5's distributed backup-person practice versus 16's preference for a clear individual de-
cision authority). The redesigned process attempts to combine rather than choose be-
tween these, which is closer to the socio-technical view of Leite et al. (2020) than to strict
role-clarity prescriptions found in some change management literature (Zeleke &
McCollum, 2021).

Although the empirical findings come from a single small software product organization,
the underlying mechanisms identified by this study are not specific to the case. The
translation gap between technical deployment data and organizational information
needs, the dependence on individual interpretation in the absence of structured artifacts,
and the limited reuse of post-deployment experience are described in prior literature as
recurring patterns across software organizations of various sizes (Azad & Hyrynsalmi,
2022; dos Santos et al., 2022; Mantyla & Vanhanen, 2011; Panizzi et al., 2023). The
contribution of this thesis is not to claim that these mechanisms exist, but to show how
they are visible concretely in a small software product organization and how they can be
addressed through lightweight process and information management initiatives. The
four-part design framing (process structuring, information structuring, knowledge exter-
nalization, partial automation) developed in Section 2.4 and applied in Chapter 5 is artic-
ulated at a level of abstraction that is not tied to the case organization and may even

serve as a starting point for similar analyses in other contexts.

6.4 Practical implications for the target organization

The designed solution has several practical implications for the target organization. The
most important implication is that deployment management can be improved without re-
placing the existing deployment pipeline or introducing a heavy release management
system. The current technical deployment mechanisms already provide a functional ba-
sis for production deployment execution. Therefore, the recommended improvement is
to strengthen the information and process management structures around the existing

technical process.
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The first practical step is to introduce a lightweight deployment summary template. This
template should be used for production deployments to record what is being deployed,
why it is being deployed, what impact it may have, and whether the deployment has been
completed successfully. Initially, the template can be maintained manually to test its use-
fulness and to identify which fields provide the most value. After this, selected fields can

be automated.

The second practical step is to introduce a readiness checklist before production deploy-
ment. The checklist should not be treated as a bureaucratic approval process, but as a
simple mechanism for ensuring that important readiness-related questions have been
considered. For routine low-risk changes, the checklist can be completed quickly. For
larger or customer-impacting changes, it can support discussion between developers,

product owners, and customer-facing roles.

The third practical step is to improve post-deployment documentation. Currently, post-
deployment visibility is partly reactive and dependent on manual observation or user
feedback. A simple post-deployment log would help the organization record whether de-
ployment succeeded, whether issues occurred, what actions were taken, and whether
follow-up is needed. This information can later support troubleshooting and organiza-

tional learning.

The fourth practical implication concerns role responsibilities. Developers should remain
responsible for technical change information, validation evidence, and deployment exe-
cution details. Product owners should contribute information about business rationale
and feature readiness when relevant. Customer-facing roles should contribute infor-
mation about customer communication needs and expected customer impact. Manage-
ment should use the deployment summary as a higher-level information output rather

than relying on detailed development tickets.

A possible implementation path for the organization is incremental. First, the organization
could pilot the deployment summary and readiness checklist for a small number of pro-
duction deployments. Second, feedback should be collected from developers, product
owners, management, and customer-facing personnel to determine whether the artifacts
provide useful information without creating excessive workload. Third, the artifact struc-
ture should be refined based on this feedback. Fourth, selected technical fields should
be automated from existing tools, such as the CI/CD pipeline, version control system,

and issue tracker.
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The proposed design may also support customer communication. If deployment sum-
maries consistently include expected customer impact and communication needs, cus-
tomer-facing personnel can better prepare support messages, release notes, or direct
communication. This is particularly important as the cloud-based product becomes more

strategically significant for the organization and the number of users increases.

However, successful adoption requires that the organization treats the artifacts as part
of the deployment workflow rather than as separate documentation tasks. If the deploy-
ment summary is completed only after deployment or only for exceptional cases, it may
not improve coordination effectively. Therefore, the artifacts should be integrated into
existing tools and routines as much as possible. For example, a deployment summary
could be connected to merge requests, issue tickets, or the deployment pipeline, de-

pending on the organization’s tooling environment.

6.5 Limitations and future research

This thesis has several limitations that should be considered when interpreting the re-
sults. First, the study was conducted as a single-case study in one software product
organization. The findings are therefore closely connected to the organizational context,
size, product characteristics, and existing deployment practices of the target organiza-
tion. Although the design principles may be relevant for other similar organizations, the

results cannot be generalized statistically.

Second, the empirical data was based primarily on interviews with internal stakeholders.
The interviews provided valuable insight into deployment practices, information flows,
and coordination challenges, but they also reflect the perspectives of the selected par-
ticipants. Customers were not directly interviewed, even though customer impact and
customer communication emerged as important themes in the analysis. Therefore, con-
clusions concerning customer needs and expectations are based on internal stakeholder

interpretations rather than direct customer evidence.

Third, the designed solution was evaluated mainly against the design requirements de-
rived from the current-state analysis. The study did not include a long-term implementa-
tion period in which the proposed artifacts and process changes were used repeatedly
in real deployment situations. As a result, the evaluation focuses on expected useful-
ness, fit with identified problems, and theoretical consistency rather than measured op-

erational impact.

Fourth, the study focuses on process and information management rather than detailed

technical implementation. The proposed partial automation approach identifies what
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types of information could be automated, but it does not implement a complete technical
integration between pipelines, version control, issue tracking, and deployment summar-

ies. Further technical design would be required before full implementation.

Fifth, the study was conducted by a single researcher. This may introduce interpretation
bias in data analysis, process modelling, and design requirement formulation. The use
of multiple interview perspectives and systematic analysis reduces this risk, but it cannot

eliminate it fully.

Future research could examine how similar structured deployment information artifacts
function in other software product organizations. Comparative case studies could help
identify which deployment information categories are broadly useful and which are con-
text specific. Future research could also evaluate the long-term effects of structured de-
ployment information outputs on deployment quality, stakeholder communication, inci-
dent response, and organizational learning. Another direction for future research is the
integration of deployment information artifacts with DevOps toolchains. Further studies
could investigate how deployment summaries, readiness checklists, and post-deploy-
ment logs can be generated or maintained through existing tools without increasing doc-
umentation burden. This would be especially relevant for small and medium-sized soft-

ware organizations, where process improvements must remain lightweight and practical.

Future work could also examine the customer perspective more directly. Since deploy-
ment impact and communication needs often depend on customer context, interviewing
customers or customer representatives could provide a more complete understanding of

what deployment information should be communicated externally and in what form.

6.6 Conclusion

This thesis examined how cloud deployment management can be improved through pro-
cess and information management in a software product organization. The study showed
that the case organization’s deployment process is technically functional, but that de-
ployment-related information is fragmented across tools, roles, and informal communi-
cation. This limit shared visibility into deployment contents, rationale, impacts, readiness,

and outcomes.

The thesis proposed a lightweight design consisting of a redesigned deployment pro-
cess, a deployment information model, structured deployment information artifacts, and
partial automation of selected technical information outputs. The designed solution aims
to improve deployment visibility, coordination, traceability, and information reuse without

replacing the existing technical deployment pipeline.
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The main conclusion is that cloud deployment management should not be understood
only as a technical automation challenge. While automation is important for reliable and
efficient deployment execution, it does not automatically create organizational under-
standing. Improving deployment visibility requires structured processes, shared infor-
mation artifacts, and mechanisms for externalizing deployment-related knowledge. In
this way, cloud deployment management can be strengthened by connecting technical

deployment execution with the information needs of the wider organization.
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