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Abstract- The increased pace of digitalisation of 

financial-technology (FinTech) systems has made 

containerised architectures the key to the reliability, 

scalability, and compliance of high-traffic systems. 

However, even with the widespread use of Docker, 

Kubernetes, and other cloud-native solutions, studies on 

reliability optimisation in the context of FinTech are still 

disjointed on the technical, organisational, and 

governance levels. This review explores the studies on 

container orchestration, observability, and secure 

DevOps to propose a theoretical framework on how 

reliability may be systematically improved in FinTech 

infrastructures. The study conceptualises the idea of 

reliability in terms of an emergent consequence of 

integrated subsystems, which are technological, 

procedural, and human, based on the socio-technical 

systems theory (Bostrom and Heinen, 1977) and general 

systems theory (von Bertalanffy, 1968). The review 

examines the main mechanisms of existing industry 

examples and literature, such as the dynamic resource 

optimisation, automated fault recovery, policy-as-code 

governance, and cross-cluster observability. These 

processes are modelled as a conceptual framework- 

Container Reliability Optimisation Framework (CROF), 

which connects system design with operational resilience 

and regulatory compliance. This paper contributes a 

structured lens to re-evaluate reliability as technical 

uptime but as a socio-technical ability to trust, perform, 

and be flexible within FinTech ecosystems. 

 

I. INTRODUCTION 

 

Digitalisation of the financial-technology (FinTech) 

industry has grown to create more demand for 

infrastructures that can generate high reliability, 

scalability, and compliance to data security and 

regulatory requirements. FinTech applications have 

to work in an environment where it takes 

milliseconds to define the success of the transaction, 

and interruptions in the system can lead to 

considerable financial losses and damage to 

reputation (Chowdhary, 2025). To resolve them, 

organisations are switching to containerised 

architectures, especially Docker and Kubernetes, 

which simplify the deployment of modules, 

continuous integration, and automated coordination 

of distributed environments (Molleti, 2022; 

Chigurupati and Jagtap, 2024). 

 

However, as FinTech companies shift to 

containerization to achieve performance and agility, 

newer complexities are brought into the picture. 

Studies have shown that Kubernetes-based systems 

are not always reliable, and they have to be optimised 

to prevent cascading failures, data inconsistencies, 

and blind spots in their observability (Barletta et al., 

2024; Kratzke, 2022). The lack of proper 

configuration, security risks, or proper monitoring 

can adversely affect compliance and service 

availability as the primary attributes of reliability of 

financial systems (Molleti, 2022). The following 

problems point to the need to reconsider the 

understanding of the notion of reliability as not a 

technical uptime but a multi-dimensional skill which 

is determined by interactions between people, 

processes and technologies. 

 

The paper, therefore, uses a conceptual review 

approach to explore how to streamline the 

containerised architectures to deliver FinTech 

reliability. It builds its arguments on the theory of 

socio-technical systems (Bostrom and Heinen, 1977) 

and the general systems theory (von Bertalanffy, 

1968), which connects reliability as an emergent 

property of interacting subsystems-technical, 

organisational and governance-based subsystems. 

Finally, this paper proposes an integrative conceptual 

model, Container Reliability Optimisation 

Framework (CROF). 

 

This paper aims to provide researchers and 

practitioners with a theory-informed model, which is 

designed in a way to reconcile the engineering 

practices and organisational dynamics to the 

formation of resilient, compliant, and scalable 

FinTech systems, using three research questions: 

1. What are the primary dimensions of reliability of 

containerised FinTech environments? 
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2. What are the architectural and operational 

mechanisms with the most impact on this 

reliability? 

3. How can these mechanisms promote and create 

resilient FinTech ecosystems? 

 

II. METHODOLOGY 

 

This research adopts a conceptual review design, 

which combines theoretical and practical 

perspectives to establish an interpretive 

comprehension of reliability optimisation in 

containerised FinTech structures. Conceptual 

reviews, in contrast to empirical research, which 

relies on field data or experiments, combine and 

restructure knowledge in multiple areas to produce 

new theoretical perspectives and paradigms. 

 

The approach is a combination of framework 

engineering and integrative literature synthesis. The 

multi-domain knowledge, including DevOps, 

reliability engineering, and FinTech governance, can 

be translated into an integrated conceptual 

framework with the help of framework engineering. 

The integrative synthesis approach helps to find out 

connections between technological mechanisms 

(e.g., orchestration, observability, scaling) and non-

technical enablers (e.g., policy enforcement, human 

oversight). Also, the reviewed literature includes 

scholarly journals, conference papers, and case 

studies in the industry, which guarantee relevance in 

the present day. 

 

III. CONCEPTUAL FOUNDATIONS AND 

FRAMEWORK DEVELOPMENT 

 

3.1 Theoretical Foundations 

Socio-Technical Systems (STS) Theory and General 

Systems Theory (GST) are two theories that form the 

conceptualisation of the reliability of containerised 

FinTech systems. 

 

 

3.2 Socio-Technical Systems Theory. 

The Socio-Technical Systems (STS) theory (Bostrom 

& Heinen, 1977) posits that interaction between 

social subsystems (people, culture, governance) and 

technical subsystems (tools, processes, and 

infrastructure) defines the organisational outcomes. 

In a FinTech setting, it means that the reliability 

cannot be guaranteed by the technological 

optimisation (i.e. the deployment of Kubernetes 

clusters or automation of CI/CD pipelines) unless the 

organisational processes, compliance practices, and 

human control change at the same time (Molleti, 

2022; Kratzke, 2022). Therefore, reliability develops 

as a socio-technical construct that occurs due to a 

congruence of the operational culture, process 

automation, and the design of infrastructure. 

 

3.3 General Systems Theory 

The General Systems Theory (von Bertalanffy, 1968) 

defines reliability as an attribute of interdependence 

and feedback in the system. The FinTech architecture 

may be described as an open system, which is a 

network of related microservices, APIs, and the 

stability of which is related to coordinated feedback 

loops, in the form of monitoring, scaling, and fault 

recovery (Barletta et al., 2024; Liu et al., 2023). 

Hence, the improvement of reliability means the 

reinforcement of these feedback loops by 

observability, automation, and governance. 

 

Therefore, integrating the Socio-Technical Systems 

(STS) and the General Systems Theory (GST) 

provides a multidimensional concept of reliability: 

technical resilience (e.g., fault tolerance, 

redundancy), procedural reliability (e.g., continuous 

deployment, automated recovery), and organisational 

reliability (e.g., governance, compliance culture). 

 

3.4 Conceptual Dimensions of Reliability 

Optimization 

Drawing on the reviewed literature, four interrelated 

dimensions are identified as central to optimizing 

reliability in containerized FinTech systems: 
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Figure 1: Dimensions of the Container Reliability Optimization Framework (CROF) 

 

Technical optimisation is concerned with the 

architectural design and coordination, where the 

multi-cluster K8S, the adaptive load balancing and 

automated failover make the services more available 

(Chigurupati and Jagtap, 2024). The metrics, logs, 

and traces are also used to detect faults and reduce the 

mean time to recover and use AI detection and 

container migration to improve predictability, which 

is typified by observability and predictive monitoring 

(Kratzke, 2022; Liu et al., 2023). Security and 

compliance governance, according to Molleti (2022), 

ensure stable operational time through secure multi-

tenancy role-based access control and policy-as-code 

frameworks that maintain regulatory integrity. And 

lastly, organisational and cultural adaptation is 

concerned with how DevOps and Site Reliability 

Engineering (SRE) practices can be used to facilitate 

the continuous improvement and collective 

accountability of the health of the system 

(Chowdhary, 2025). 

 

3.3 The Container Reliability Optimization 

Framework (CROF) 

To integrate the dimensions mentioned above, the 

Container Reliability Optimisation Framework 

(CROF) conceptualises the concept of reliability as a 

consequence of interactions between technical, 

process, governance and organisational subsystems. 

CROF comprises four layers: 

 

 
Figure 2: Overview of the Key Layers and Reliability Mechanisms in CROF 
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The key principle of CROF is a feedback integration 

mechanism, which binds layers together by means of 

constant monitoring, assessment, and policy 

adjustments. This makes reliability improvement 

iterative and data-driven, which is a principle that is 

consistent with both socio-technical alignment and 

system feedback dynamics. However, the framework 

builds on the socio-technical systems theory by 

placing the reliability in a dynamic, self-regulating 

architecture in which human control and automation 

are co-evolving. It also adds to the general systems 

theory by describing containerised FinTech systems 

as open adaptive systems, in which resilience is due 

to information feedback, redundancy, and controlled 

interdependence between services. 

 

IV. DISCUSSION 

 

The theoretical synthesis developed based on the 

Container Reliability Optimisation Framework 

(CROF) reinforces an increasing understanding in the 

literature that the concept of system reliability in 

FinTech ecosystems is multidimensional, and it is not 

only technological performance. In this discourse, the 

implications of CROF are explained within three 

important perspectives, namely (a) its role in 

comprehending reliability as a socio-technical 

capability, (b) its adaptation to the current DevOps 

and SRE paradigm, and (c) its applicability to 

FinTech governance and compliance. 

 

4.1 Reliability as a Socio-Technical Capability 

CROF does not just view reliability as a characteristic 

of the robustness of the architecture but as a socio-

technical result that is generated through ongoing 

coordination between technology, people, and 

processes. According to the socio-technical systems 

theory by Bostrom and Heinen (1977), the concept of 

reliability in containerised FinTech spaces derives 

when the organisational subsystem, such as the 

DevOps culture, performance monitoring culture, 

and governance policy, is aligned with technical 

subsystems, such as Kubernetes orchestration or 

automated scaling. 

 

This socio-technical perspective is in contrast to the 

previous socio-technical reliability models, which 

considered system resilience to be a technical quality. 

In containerised FinTech ecosystems, the 

effectiveness of teams in terms of responding to 

failures and changing their architectures depends on 

organisational maturity, flow of communication, and 

cultural preparation. As an example, Chowdhary 

(2023) highlights that cross-functional collaboration 

between the developers, the operations engineers, 

and the compliance officers contributes greatly to the 

minimisation of the errors propagation and response 

time. Therefore, CROF redefines reliability as a 

dynamic ability, but not as a fixed state of a system. 

 

4.2 Alignment with DevOps and Site Reliability 

Engineering (SRE) 

The adoption of DevOps and SRE ideas into CROF 

will be an evolution of the independence-based 

operational monitoring to the continuity-based 

reliability management with feedback. These two 

paradigms focus on automation, observability, and 

shared responsibility, which are principles aligned 

with the second and fourth layers of the framework. 

 

These practices are important and have been 

supported by empirical evidence. The CI/CD 

pipelines, automated rollbacks, and monitoring 

dashboards have also resulted in a quantifiable 

change in system uptime and the frequency of 

deployments to the system in the Tharwat Digital 

Transformation project (Techieonix, 2023). 

Similarly, Chigurupati and Jagtap (2024) found that 

service meshes like Istio are useful in improving the 

reliability of microservices by offering traffic control, 

circuit breaking, and distributed tracing, which is 

critical in identifying and isolating failures. 

 

CROF augments these observations by 

conceptualising automation and observability as 

feedback loops in the system, rather than as a specific 

tool. In Kubernetes, as a case in point, Prometheus or 

Grafana telemetry can be used to cause dynamic 

scaling or reconfigure policies, and is an example of 

how continuous monitoring can be incorporated into 

the decision-making process, a feature characteristic 

of a self-regulating socio-technical system. 

 

4.3 Governance, Compliance, and Systemic 

Reliability 

Reliability and compliance cannot be separated in 

FinTech. Multi-tenancy architecture by means of 

role-based access control (RBAC), network policies, 

and pod security standards, as illustrated by Molleti 

(2022), can ensure regulatory compliance without 

affecting performance. The governance layer of 

CROF builds on this understanding and promotes the 

use of policy-as-code and automated compliance 
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checks, which are in line with the current practices of 

DevSecOps (Mohammad, 2024). 

 

The latter is supported by Barletta et al. (2024), who 

established that configuration mistakes and improper 

access control are some of the most common causes 

of Kubernetes-related failures. These vulnerabilities 

can be overcome by embedding compliance rules in 

infrastructure code, as well as automated audits. 

Therefore, governance in CROF is rather a 

preventive tool and a reliability enabler, so that 

regulatory limits play a facilitating role, instead of an 

inhibiting one, in operational resilience. 

 

4.4 Conceptual Contributions and Comparative 

Perspective 

The CROF framework promotes the conceptual 

insight of closing the gaps between the models of 

technical optimisation (which is concerned with 

orchestration and fault recovery) and the models of 

the organisation (which are concerned with 

governance and learning). In comparison to the 

previous models, like Cloud-Native Maturity Model 

(Kratzke, 2022), CROF is a better integrated and 

FinTech-specific model, as compliance and feedback 

governance are implemented as an equal part of 

reliability. 

 

More so, CROF concurs with the General Systems 

Theory (von Bertalanffy, 1968) in that containerised 

infrastructures are discussed as adaptive open 

systems. The systems ensure balance through 

recurrent feedback, scaling, recovery, and monitoring 

and also through human decision-making so that the 

resilience can grow and not stay constant. The 

conceptualisation could be especially useful to high-

traffic FinTech ecosystems where volatility and 

regulation pressure meet innovation pressure. 

 

4.5 Implications for Research and Practice 

The Container Reliability Optimisation Framework 

(CROF) has great implications in the research and 

practice of FinTech reliability management. As a 

theoretical foundation for the researchers, it offers a 

starting point to the investigation of the manner in 

which technical and organisational subsystems 

interact to create system dependability. Empirical 

research in the future can consider individual 

relations within the framework that include, but are 

not limited to, the relationship between observability 

maturity and fault recovery time or between 

governance automation and compliance resilience. 

On the part of practitioners, CROF would act as a 

guideline towards improving operational reliability 

by incorporating important practices at all levels of 

development and governance. It is advised that 

organisations should embrace observability 

integration at an early stage because integrated 

metrics and tracing can help predictive recovery and 

lower mean time to repair (Kratzke, 2022; Liu et al., 

2023). Equally, compliance automation by means of 

policy-as-code facilities guarantees consistency in 

reliability despite the changing regulatory 

requirements (Molleti, 2022). Lastly, the 

development of a reliability-focused culture by 

employing cross-functional co-operation, DevOps 

orientation, and continuous education promotes 

organisational resilience and active system 

improvement (Chowdhary, 2025). All these, in turn, 

turn reliability into a proactive, systemic ability, 

rather than into a reactive maintenance activity, the 

step towards maturity in FinTech activity. 

 

V. CONCLUSION 

 

The digital revolution of the financial-technology 

(FinTech) industry has set new standards of 

infrastructure reliability, scalability, and compliance. 

With the growing reliance of these environments on 

containerization technologies, and especially on 

Docker and Kubernetes, this paper explores how 

reliability can be systemically optimised as an 

organisational and technical tool. Hence, this study 

reviews and proposes the Container Reliability 

Optimisation Framework (CROF) to examine how 

reliability is created as a result interaction between 

technological, procedural and socio-organisational 

subsystems. 

 

The Container Reliability Optimisation Framework 

(CROF) has four layers, which are technical 

infrastructure, observability and automation, 

governance and security, and organisational learning 

and are linked through continuous feedback loops. 

These layers redefine reliability as a socio-technical 

ability, as opposed to a technical attribute. The 

framework, informed by the Socio-Technical 

Systems Theory (Bostrom and Heinen, 1977) and the 

General Systems Theory (von Bertalanffy, 1968), 

theorises the FinTech infrastructures as open 

adaptive systems where resilience is based on 

feedback, redundancy, and alignment of human and 

technological processes. 
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The key theme of this study is to optimise 

containerised architectures to make them reliable in 

FinTech, as integrative design thinking is needed, i.e. 

a trade-off between automation and governance, or 

between performance and compliance. The 

operational practice to enable the actualisation of this 

balance is provided by modern DevOps and Site 

Reliability Engineering (SRE). However, technical 

optimisation is not the solution, and sustainable 

reliability can be achieved only in case technological 

mechanisms are integrated into a culture of 

accountability, observability, and constant upgrading 

(Chowdhary, 2025; Barletta et al., 2024). 

 

Finally, this study contributes by extending reliability 

theory from static systems' dependability to that of a 

dynamic system, where reliability is an emergent 

property of both multi-level interactions. In practice, 

it provides a systematic way in which FinTech 

organisations can fit the goals of reliability with 

business continuity and regulatory requirements. 
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