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ABSTRACT: Cloud-native infrastructures reshape business operations by offering elastic IT resources for real-time 

processing of financial transactions. Therefore, governance must bridge the seemingly contradictory objectives of 

regulatory compliance and agentic autonomy. The Agentic AI-Driven Governance Framework responds to these 

challenges, with a specific focus on real-time processing, using the analysis, design, and implement patterns of the 
Unifying Cybersecurity Framework. A complex adaptive system perspective captures interactions among the core 

components, securing overall behavior. Processing incidents has immediate repercussions for operation and reputation, 

and governance must therefore minimize incident impact and recovery time. Risk assessment quantifies the operational 

and financial impact of incidents. 

 

Cloud-native infrastructures reshape business operations by offering elastic IT resources for real-time processing of 

financial transactions. Historical precedents, however, reveal that the introduction of such systems—especially those 

involving autonomous decision-making—poses governance challenges. Decision-making autonomy must, at a minimum, 

support and preferably enhance regulatory compliance objectives. Fully agentic AI-based systems, on the other hand, 

drive compliance and ethics to the background, further aggravating governance quality. With agentic governance, the 

objectives are richer and relate directly to operational risk management. Yet the very nature of agentic governance appears 

to undermine regulatory compliance, since compliance with rules and regulation is substituted by an accredited agentic 
policymaking process. Therefore, there seems to be an inherent tension between agentic governance and regulatory 

compliance, making the internal or external auditing of agentic systems a paramount concern. 

 

KEYWORDS: Agentic governance, real-time processing, cloud-native, regulatory compliance, explainability, risk 

management, incident response. 

 

I. INTRODUCTION 

 

Advanced group agent automation of risk management and regulation compliance in the cloud are driving the 

reinforcement of AI decision engine capabilities. Industrial financial networks actively seek to migrate transaction 

processing to the cloud and further adopt beyond-IT cloud-native distributed ecosystems. Some automate transactions 
within governance policy safety and regulatory compliance boundaries, while others align more closely with risk-safe 

resiliency tradeoff principles than real-time transaction demand. The Agentic Governance AI-Emerging Technology 

Framework transforms operational execution through an effective ESB SOA layer, with high availability and distribution. 

At its centre, the AI Agentic Engine combines current operational risk profiles with detected anomalies for intelligent 

decision-making during transactions. 

 

Despite current transaction processing approaches, successful adoption of agentically governed cloud-native financial 

service ecosystems depends on the continuous transformation of banking, finance, insurance, capital markets, e-

commerce, and telecommunications services. Transactional infrastructure must comply with Risk AI™-safety principles, 

and remain Financial Economic Security Control (FESC®) SAFe® compliant. Constituent service transactions must be 

processed in real time, even for those carrying non-time-sensitive payloads. Processing must be risk-safe whenever 

possible and allow real-time transaction policy evaluation and agent conflict detection and resolution within risk 
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boundaries. Sustaining AI decision engine operational risk levels allows incident response incident detection, 

examination, impact analysis, and mitigation steps. 

 

The agentic governance of cloud-native financial ecosystems represents a pivotal shift in how risk management, 

regulatory compliance, and real-time transaction execution are unified through AI-driven decision engines. By 

embedding an AI Agentic Engine at the core of a highly available, distributed ESB/SOA architecture, operational risk 

profiles can be continuously assessed alongside detected anomalies to enable intelligent, policy-aware transaction 

decisions. This approach supports real-time processing across banking, finance, insurance, capital markets, e-commerce, 

and telecommunications, ensuring that even non-time-sensitive payloads are governed within strict risk-safe and 
resiliency tradeoff boundaries. Compliance with Risk AI™ safety principles and Financial Economic Security Control 

(FESC®) SAFe® standards ensures that governance policies, agent conflict detection, and regulatory constraints are 

enforced dynamically during execution. Sustained monitoring of AI decision engine risk levels further enables proactive 

incident detection, impact analysis, and mitigation, reinforcing secure, compliant, and resilient transaction processing as 

financial networks migrate toward beyond-IT, cloud-native distributed ecosystems. 

 

 
 

Fig 1: Agentic AI for Data Management 

 
1.1. Background and Significance: Cloud computing has become a key enabler for corporations in the past decades by 

providing reliable and scalable infrastructure and has been widely adopted. The increasing cost of governance can 

persuade responsible players to consider delegating increasing amounts of authority to intelligent autonomous agents and 

decision systems. However, the delegation of authority needs to be carefully controlled to avoid incidents and satisficing 

outcomes. These considerations are of particular importance in real-time contexts and for systems that are part of or 

inherently connected to critical infrastructures. 

 

Financial infrastructures are under considerable pressure imposed by the challenges and opportunities introduced by the 

digital revolution and the emergence of new technologies. Financial infrastructures are inherently intertwined with the 

operational environment of their stakeholders and other players, including market participants and incumbents. The 

multitude of connections creates considerable interdependencies, which can amplify shocks. Autonomous Artificial 

Intelligence (AI) systems and Decision Support Systems (DSSs) can provide a partial solution to the growing complexity. 
Nonetheless, the growth of such systems raises ethical concerns, because public authorities and private entities can be 

overwhelmed by the level of risk concentrated in these automated systems. 

 

Moreover, Decision Support Systems (DSSs), which are usually more transparent, can only be exploited if the copious 

amount of explanations provided can be digested by the users. In addition, the ability to re-create and simulate different 

scenarios is generally lacking in DSS and AI systems for predictive analysis; systems are built with a specific target, and 

the model is always evolving. Accessibility of data, computing power, and relevant algorithms allow players to adopt 

such products in an efficient, timely, and cost-effective manner; however, the growing complexity of such systems makes 

the governance of DAPs and DAP services of the utmost importance. 
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II. COMPLIANCE, ETHICS, AND LEGAL IMPLICATIONS 

 

Regulatory objects shape the governance of autonomous decision systems in finance. Supporting considerations include 

policy objectives, auditability requirements, and conditions to assure trustworthiness and sustainability. Compliance is 

seen through the lens of basic ethical principles and from the perspectives of affected stakeholders. Risk management 

connects to the principles of safety, reliability, and resilience, while transparency is associated with controllability. 

 

These aspects affect not only the design and functioning of an agentic intelligent system but also the governance of its 

policy, particularly the enactment, revision, and conflict-resolution processes, as well as the methods for V&V, testing, 
and risk quantification. Achieving regulatory compliance, both at present and in the future, along with ensuring sufficient 

ethical grounding, is essential to mitigate concerns surrounding incident management and assurance. Responsibility in 

relation to data sovereignty and the effects on organizational privacy by design must also be considered. It is important 

to adhere to security requirements, complementing controllability and auditability. Together, these aspects support the 

bedraggled principle of fairness, particularly when cross-border data flows are implicated. 

 

Regulatory compliance and auditability in the context of autonomous decision systems encompass multiple categories of 

obligations and responsibilities. Applicable standards, frameworks, and requirements inform the establishment of a 

comprehensive regulatory baseline for the system and its components, including reporting, traceability, attestations, and 

audit trails. Such an effort generates an initial inventory of requirements that must be satisfied today and provides 

foresight on impending obligations pertaining to explainability, interpretability, and transparency, particularly concerning 
the consequences of risk mitigation and the techniques applied. 

 

Equation 1: Risk thresholds → decision rule (allow / hold / isolate / escalate) 

Define: 

 𝐴 = transaction amount (same currency) 

 𝛼𝑖 = criticality weight (e.g., regulatory importance) for component 𝑖 
 𝜏 = tolerance threshold 

Step-by-step 
1. Weighted risk: ∑ 𝛼𝑖𝑖 𝑟𝑖 
2. Normalize by transaction size (common operational choice): 

𝑅(𝐴) =
∑ 𝛼𝑖𝑖 𝑟𝑖
𝐴

 

Decision rule 

Allow if 𝑅(𝐴) ≤ 𝜏; else apply playbook action (hold/escalate/isolate). 
This aligns with your paper’s idea that anomalies trigger containment/isolation and playbook-driven response. 

 

2.1. Regulatory Compliance and Auditability: Two categories of regulations directly relate to the proposed framework. 

The first encompasses requirements that govern how financial transaction processing occurs. These obligations may 

pertain to the transaction infrastructure (the nodes and the transaction network) or to an organization that uses a node for 

that functionality. Examples of applicable standards are the Payment Card Industry Data Security Standard (PCI DSS) 

and the Securing Consumer Data Task Force Guidance. Other regulations or policies define, amongst other aspects, how 

the decision-making policies should be established, maintained, and monitored. Important among these are the principles 

defined by the Committee on Payments and Market Infrastructures (CPMI) and the Technical Committee for Financial 

Services (TC/FS) of the International Organization for Standardization (ISO). 
 

These foundations require the relevant policies to be defined, validated, published, and maintained in a manner that allows 

stakeholders to ascertain that the technology supports the functional, ethical, and operational principles. Declarative 

governance, supported by an agentic approach, addresses these foundations. Declarative governance empowers 

governance processes to be separate from the operational processes; allows uncertain and complex decisions to be 

postponed to the moment immediately before the event occurs; satisfies the requirements for the user to maintain 

oversight of the policies, to support dynamic updating, and to be able to exercise supervisory control; permits runtime 

monitoring of policy conformance; and enables governance processes to take decisions outside of the operational 

timescales of the processing. 

 

2.2. Data Sovereignty and Privacy: The Business Board of the European Union (EU) has advocated a broad set of Data 
Strategy proposals, aiming to make the EU the world’s most attractive Digital Socio-Economic Area while respecting 

European values. Cross-border and cross-sectoral data-sharing is to stimulate innovative business models based on 
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artificial intelligence. The ramifications of these aspirations are far-reaching. Cloud-native systems can analyse aggregate 

datasets without needing to manipulate or store sensitive personal data. The “data-originator jurisdiction” rule applies to 

any processing of EU citizens’ data, whether for regulation or jurisdiction, and any cross-border transfer must comply 

with the laws of both sending and receiving jurisdictions. However, business, regulatory, privacy, and wealth aspects 

may all be affected by the proposed regimes for data-sharing, data-localisation, and privacy-by-design for data-

processing. 

 

Despite high-profile well-publicised breaches, Digital Evolution is perceived as driving growth and evolving people’s 

lives for the better. Privacy-by-Design and Security-by-Design principles and policies are an essential part of assuring 
confidentiality and integrity. The high-profile breaches highlighted the dangers of legacy “everything-in-the-Cloud” 

principles. Data sovereignty means that the data must remain in the same jurisdiction while processing. The risk of 

exfiltration must be minimised, which can be achieved by using the latest data-native methods and concentrating as much 

of the processing as close as possible to the origin. Provided that it can be ever-present, Data should remain in the same 

region, cross-boundary transfers should be minimised, especially of sensitive data, and all controls enforced in line with 

privacy. 

 

III. THEORETICAL FOUNDATIONS OF AGENTIC GOVERNANCE 

 

Three thematic areas comprise the theoretical foundations of the governance framework supporting real-time processing 

of financial transactions traversing cloud-native environments. The first concerns the notion of agency in autonomous 
systems, its multi-layered dimensions, and the boundaries for decision rights and accountability related thereto. The 

second area of relevance relates to the core governance principles that underpin the operation of financial infrastructures 

and the operational constraints arising from their pursuit. The third thematic domain covers the governance models and 

management processes found within agentic decisioning cores supporting real-time financial transaction processing. 

 

The third topic connects to the overarching governance objective of promoting confidence in the safety, reliability, 

fairness, resilience, and controllability of cloud-native financial transaction processing. The complex interplay between 

these aspects, which can be variously reconciled and at times are in tension with one another, need to be managed with 

care. A decision support system embedded within the agentic governance framework provides models and procedures 

for the continuous quantification of operational risk, risk tolerance thresholds, and the monitoring of real-time compliance 

with such limits. These metrics enable the identification of governance aspects that can be relaxed in response to business 
demands and, conversely, areas for the appointment of stewards where confidence is lower. 

 

 
 

Fig 2: Agentic AI Governance 

 

3.1. Agency in Autonomous Systems: The notion of agency is fundamental to the proposed governance framework, 

affecting almost all operational decision-making. Within the proposed theoretical foundations, agency is defined as the 

ability of a system to make decisions and perform actions autonomously, characterized by the delegation of decision 
rights to the system by its human stakeholders. A system with agency is capable of making decisions without human 

intervention, but the extent of its agency varies with the level of autonomy of its decision processes. Depending on the 

decisions deployed autonomously by decision modules in the system, and on the responsibilities assigned to such modules 

by the blueprint of the governance architecture, the actual exercise of the delegated rights may or may not be perceived 

as explicit by the stakeholders. 
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The boundaries of accountability also depend on the autonomy of the decision processes of the system. For instance, a 

decision process that causes certain events to occur must be trustable and understood well enough to allow the 

stakeholders to reasonably assess the impact of these events. Therefore, the level of autonomy of the decision process 

must correspond to its importance, and control-imposing measures must be placed on decision modules that have a higher 

impact on the system. The definition of the decision processes and the associated delegation of decision rights must thus 

involve a careful deliberation with stakeholders, to ascertain an acceptable level of controllability for the system. 

 

3.2. Governance Principles for Financial Infrastructures: Five trade-wide governance principles for financial 

infrastructures guided the framework: safety, reliability, fairness, resilience, and controllability. Cloud-native regulatory 
architectures supporting processing in real time were also considered. 

 

Real-time processing poses a distinctive set of legal and governance challenges because decisions must be made in 

compressed time frames, often with reduced human involvement or oversight. These challenges recur in contexts far 

broader than finance and are increasingly addressed through the development of agentic systems and machine learning. 

Decision autonomy may, however, be more apparent than real. Against a backdrop of rapidly advancing automation, the 

principles underlying the governance of autonomous decision systems capable of riskbearing decisions and actions are 

still emerging, as is a general understanding of the nature of agency and the implications of agentic behaviours. Systems 

with agency and a corresponding level of autonomy must therefore be governed at the appropriate level, even if not at 

the level of direct real-time operational compliance. The challenge lies in ensuring the real-time operation of the decision 

system with suitable levels of safety, reliability, fairness, resilience, and controllability while not compromising defined 
non-real-time objectives. 

 

 
IV. REFERENCE ARCHITECTURE 

 

Knowledge management fuses innovation, crypto, and collaborative approaches through artificial intelligence, machine 

learning, neural networks, and metaverse. Digital twin innovation ecosystems enable enterprises to leverage existing 

digital assets and intelligent technologies to sustain digital economies. However, addressing the externality issues of 

legacy financial infrastructures, while integrating advanced skilled agentic finance-autonomous systems for advanced 

economy 4.0 and the metaverse, is still unresolved due to regulatory governance compliance. 

 

A reference architecture supporting a cloud-native environment incorporates components inherent in a cloud-based 
architecture styled for real-time processing and move towards a true agentic and autonomous-based financial market. 

Cloud-native capabilities provide drop-in-feature capabilities for digital finance infrastructures to reduce operational risk 

in business-as-usual platforms. The rapid emergence of agentic functions in smart contract-based financial products 

enables partially autonomous capabilities in real-time, and thus, a tailored financial infrastructure for any business-as-

usual stress events is evolving. 
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4.1. Cloud-Native Components and Microservices: Figure 7 highlights the cloud-native components of the reference 

architecture and their orchestration as microservices residing in the public cloud, supported by a computing power market 

delegated to a Certified Cloud Services Broker (CCSB). Each microservice is designed to perform one specific function, 

independently reusable by other applications. Its boundary is defined by a required service level agreement (SLA) with 

the service consumer, covering availability, performance, scalability, reliability, and security. These quality-of-service 

parameters are complemented by the cloud provider’s assurance level for the underlying execution environment, 

including security perimeters defined by the virtual machines (VM) or containers hosting the service. 

 

Cloud-native service orchestrators are established strictly according to the concept of the service mesh, while external 
services are instantiated in microservices that build appropriate communication and security perimeter models with the 

executors of those services. The four cross-cutting transparency and assurance transversal components (C4) monitor 

cross-cutting transversal types of Service Level Agreements (SLAs) of cloud-native infrastructures, providing assurance 

and transparency according to the requirements defined by the assurance level of the service consumer. 

 

Equation 2: Latency budget equation (SLA-driven) 

Let: 

 𝑡𝑖 = latency contribution of component 𝑖 
 𝑡𝑒𝑣𝑎𝑙 = policy evaluation overhead 

 𝑡𝑐𝑜𝑛𝑓 = conflict detection/resolution overhead 

 𝑇𝑆𝐿𝐴 = maximum allowed end-to-end latency (SLA) 

Step-by-step 

3. Sum baseline component latencies: ∑ 𝑡𝑖𝑖  

4. Add governance overheads: 

𝑇𝑡𝑜𝑡𝑎𝑙 =∑𝑡𝑖

𝑛

𝑖=1

+ 𝑡𝑒𝑣𝑎𝑙 + 𝑡𝑐𝑜𝑛𝑓 

SLA constraint 

𝑇𝑡𝑜𝑡𝑎𝑙 ≤ 𝑇𝑆𝐿𝐴 

 

4.2. Agentic Core: Decision Modules and Orchestrators As illustrated in the reference architecture, processing occurs 

in teams or workflows. Each workflow repository contains decision modules and coordination orchestrators. Typical 

decision modules include specialized modules for the processing of financial transaction messages and policies. These 

modules execute the decisions at their service boundary in accordance with the corporate policies. Final decisions are 
relayed upward to the orchestrator via internal interfaces. 

 

To ensure high availability, each decision module can be orchestrated in active-standby mode or in a fully redundant 

configuration. Within a real-time processing context, the two most critical decision modules are the financial transaction 

processing module and the policy engine. For the majority of financial institutions, a policy engine that enables policy 

authoring without coding is situated at the heart of the processing defense. Financial transactions processed in real time 

are inherently more complex than button clicks triggered by users on an e-commerce platform. Transactions stem from 

multiple players, require cross-validation against different data sources, impact multiple accounts, and often fail for valid 

business reasons. 

 

Orchestration of decision modules capable of evolving their processing rules in real time is a leap in ”decision as code” 
capability and closely linked to the concept of ”conversational active risk management.” As decision modules without 

external dependencies strive to keep operation latency to a minimum, the governance framework ensures that policy 

evolution is design-counted, does not compromise operational risk, and is monitored accordingly. 

 

V. POLICY FRAMEWORK AND RULE EVOLUTION 

 

Policy Framework and Rule Evolution 

Policies define the behavior of the agentic system, including risk appetite and appropriateness criteria for transaction 

processing. Authoring policies is a specialized task representing a significant burden for organizations, which motivates 

governance mechanisms controlling policy versioning, approval, publishing, and deprecation. Policies are enacted and 

evaluated by decision modules and orchestration components, respectively. 
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Policy writing, like any other software development task, follows a pipeline that includes separate environments for 

internal testing, preproduction, and production. The established policy governance enforces a per-environment pull 

model, where policy authors create defined capabilities in the internal testing environment, adding or altering rules in 

accordance with real-time needs and operational experience. Periodic evaluations enable stability checks and reviews of 

the last-resort functionality of the orchestration components—emergency response actions specific to the policy-

authoring activity. Completed changes are forwarded for a subsequent approval stage. Successful approval merges the 

changes to preproduction; the change remains inactive until deployed to the production environment, at which point it is 

accessible to policy enactors. The accuracy and adequacy of policies across the estate’s policy-authoring activities are 

subject to continuous monitoring and evaluation. 
 

Latency is an important attribute of policy evaluation, especially in the conflict-detection phase. Detected conflicts must 

be resolved before activation; resolution procedures should also satisfy strict time constraints, especially if failure leads 

to fraud exposure or process degradation.. 

 

 
 

Fig 3: Policy Framework and Rule Evolution 

 

5.1. Policy Authors and Policy Enactment: Multiple policy authors formulate policies. Application governance defines 
policy-creation delegation and rules for versioning, testing, and deployment pipelines. For testing, policies traverse 

sandboxed data. Policy-enactment governance determines triggering conditions and policy role during operational 

activity. Policies might cover same aspect, especially for real-time-conditions set. Low detection latency allows 

concurrent conflicts to be resolved. 

 

Policies control agentic AI-enabled microservice-based applications in real time, providing external governance and 

offering additional management functionality. Deployment and platform teams manage policy overlays while business 

and product owners and business analysts govern operational aspects, complemented by product testing. Changes in 

business rules that do not require code changes follow the operational-pathway governance, and service interruption or 

code releases require established testing and deployment best practices. 

 

5.2. Real-Time Policy Evaluation and Conflict Resolution: To achieve operational policy enforcement in real time, 
the intelligent agents dedicated to monitoring the status of each service need to maintain low evaluation latency despite 

potentially vast policy stores. For this purpose, they support a database-like query language optimized for evaluating anti-

patterns that invert the condition checking and for evaluating patterns that have been marked as frequently used for testing 

the expected situation. The database serves as a policy pattern repository whose servers are highly available, since they 

are mostly used for read requests for redundancy. Nevertheless, the demand for recency will likely consider stronger 

support for write requests than if the policies were replaced every few minutes. Live statistics reporting from the 

monitoring agents can automatically trigger updates of critical policies whenever necessary. 

 

In addition to monitoring the non-compliance with their assigned policies, the teams responsible for policy enactment, as 

articulated in Policy Authors, must also detect concurrent conflicts that can endanger proper enforcement. As these 

conditions are inconsistent with their goals, such detection is an operational procedure of the corresponding agents. The 
resolution of detected conflicts, in turn, does not always require intervention for consistency. If designed for lack of 

assimilating the policies of the conflicting decision makers, the agents can apply default operation modes to isolation 

events, thus automating mitigation. 
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VI. GOVERNANCE ALGORITHMS AND ASSURANCE MECHANISMS 

 

Verification, validation, and testing are paramount in risk-sensitive environments such as financial infrastructures with a 

real-time processing capability, given their complexity and the need for continuous, responsive, autonomous operation 

without human intervention. The proposed governance framework covers verification and validation (V&V) to ensure 

that the cloud-native components constitute a safe and reliable environment for the processing of financial transactions. 

For certain portions of the workflow that normal modes of operation segregate at run time, specific testing methodologies 

(often referred to as chaos engineering) apply. Transactions routed through these components are in turn governed by a 

policy framework whose real-time evaluation necessarily obeys a different set of objectives and constraints. 
 

Explainability is an integral part of V&V and testing. The distillation of system behavior into high-level models and its 

quantification through interpretable techniques are essential for risk quantification, incident detection, and risk 

containment. The generation of processed audit trails is not an objective in itself; the assurance of sufficient justification, 

inferred by users through functional and technical explanations that do not compromise security, is the true goal. 

 

6.1. Verification, Validation, and Testing in Real Time: Verifications of business requirements guarantee that the 

infrastructure, product, or service meets the fundamental needs of stakeholders. Validation confirms that products and 

services conform to user needs and expects, while testing focuses on identifying defects. According to the requirements 

of real-time incident processing in cloud-native environments, verification, validation, and testing must be incorporated 

into the live environment, rather than using parallel testing approaches, or batch V&V that are supported in traditional 
system. Controlled experimentation provides a good way for V&V as well, however it is harder to give user confidence 

that the business requirements achieves under real-time situations. 

 

The main goals of V&V & testing for such Environments: Supporting V&V and testing in live environment where real 

data is flowing through Live Traffic, supporting experimentation and controlled testing process in live environments 

without compromising security. The acceptance criteria for production is also includes safety, security etc. The testers 

should get all the knowledge required to product data, collect appropriate samples and have some domain knowledge 

about the operation and business. 

 

Equation 3: MTTR decomposition (matches your playbook framing) 

Let: 

 𝑡𝑑𝑒𝑡𝑒𝑐𝑡 = detection time 

 𝑡𝑐𝑜𝑛𝑡𝑎𝑖𝑛 = containment/isolation time 

 𝑡𝑟𝑒𝑐𝑜𝑣𝑒𝑟 = recovery time 

Step-by-step 

𝑀𝑇𝑇𝑅 = 𝑡𝑑𝑒𝑡𝑒𝑐𝑡 + 𝑡𝑐𝑜𝑛𝑡𝑎𝑖𝑛 + 𝑡𝑟𝑒𝑐𝑜𝑣𝑒𝑟 
A simple downtime cost model (optional but standard for governance reporting): 

 𝑞 = transactions/sec 

 𝑚 = average margin or loss per transaction-equivalent 

𝐶𝑑𝑜𝑤𝑛𝑡𝑖𝑚𝑒 ≈ 𝑞 ×𝑚 ×𝑀𝑇𝑇𝑅 

 

6.2. Explainability, Interpretability, and Transparency: Methods for providing rationales for autonomous decisions, 

traces of policy execution sequences, and user-facing explanations are crucial in agentic AI processing. Such capabilities 
support compliance with ethical principles on the explainability of automated decisions without undermining the integrity 

of systems designed for adversarial environments. 

 

A delineation between explainability and interpretability is useful. An agentic AI processing component’s actions are 

amenable to interpretation when they stem from decision rules that are succinct enough to be easily understood. They 

can be classified as explainable whenever a reliable assessment of why and how its actions followed from the decision-

making process is possible. 

 

Explanation requirements and design choices for the processing components determine the need for explanation 

generation systems. Decision modules for which the sources of explainability are insufficient should be complemented 

with mechanism-agnostic explanations based on termination conditions. 
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Explanation design is driven by the decision-making process of agentic AI components, detecting anomalous behaviors 

during monitoring, revealing non-fulfilment of decision conditions and enacting decisions taken during monitoring that 

would have required human supervision or approve previously. 

 

VII. RISK MANAGEMENT AND INCIDENT RESPONSE 

 

Quantifying risk in near-real-time transaction processing is essential for resilient infrastructure and stakeholder 

protection. Operational risk and financial impact can be assessed through a combination of metrics, models, and 

thresholds expressed in the same currency as the transaction. A comprehensive monitoring system minimizes the risk of 
unforeseen incidents; in case of anomaly detection, the affected component is isolated to provide a temporary 

workaround. The playbook for the incident involves rules for diagnosis, containment, and recovery. 

 

Risk quantification related to real-time transaction processing constitutes a key instrument for resilient financial 

infrastructures. Operational risk models focus on the probability and financial impact of an operational loss event. Ideally, 

all model outputs are expressed in the currency relevant to the specific processing transaction to eliminate exchange-rate 

translation issues. Risk thresholds are predefined to determine the level of risk that can be tolerated. All these elements 

support efficient control, transparency, and regulatory compliance. 

 

Business continuity and incident management plans are complemented by a comprehensive monitoring system designed 

to minimize the number of unforeseen incidents that require a playbook-based response. Monitoring systems should cover 
failure detection, performance monitoring, capacity planning, and security auditing. If an anomaly is detected, the 

playbook is enacted to identify an issue and provide an interim solution to maintain service delivery while diagnosing, 

containing, and recovering from the root cause. 

 

 
 

Fig 4: Agentic AI for Risk Management 

 

7.1. Risk Quantification for Transaction Processing: Recent events involving automated trading strategies or 

algorithm-driven transactions that malfunctioned or produced outsized losses due to unanticipated market conditions 

highlight how financial institutions’ cloud-native applications can evolve from providing a catalyst for new business 

opportunities and superior customer service to become a contributor to wider market instability. Consequently, 

institutions must find ways to understand, quantify, control, and respond to the operational risks these systems pose to 

the institution, its clients, and the wider financial ecosystem. Focusing on transaction-processing activity, this section 
outlines a plausible approach to quantify operational risk and loss impact through component metrics, a simple 

topological model of dependency across key components, and representative qualitative thresholds. 

 

Operational risk is defined as the risk of loss resulting from inadequate or failed internal processes, people or systems, or 

from external events. The Basel Committee for Banking Supervision established high-level principles for digital finance 

risk covering the relationship between cloud service providers and clients, and digital operational resilience. Integrating 

components at the application processing layer and above into a formal risk assessment framework is a natural next step. 

Moreover, in an increasingly automated, cloud-native, and real-time financial transaction-processing environment, 

managing risk exposure is likely to involve the use of machine learning and AI, and incident response is likely to 

incorporate an element of the business continuity plan. 

 

Recent failures in automated trading strategies and algorithm-driven transaction systems demonstrate how cloud-native 
financial applications can rapidly shift from engines of innovation and customer value to sources of systemic instability 

when exposed to unanticipated market conditions. These events underscore the need for financial institutions to 

rigorously understand, quantify, and control the operational risks posed by highly automated, real-time transaction 

processing across interconnected cloud ecosystems. A pragmatic approach centers on decomposing transaction 

workflows into measurable component-level risk metrics, modeling dependencies across critical application and 

infrastructure layers, and defining qualitative thresholds that signal escalating loss impact. Anchored in the Basel 
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Committee on Banking Supervision’s principles for digital finance risk and operational resilience, this framework extends 

formal risk assessment into the application processing layer and above, where AI-driven decision logic increasingly 

operates. As cloud-native systems become more autonomous, managing risk exposure will depend on machine learning–

enabled monitoring, dynamic policy enforcement, and tightly integrated incident response capabilities aligned with 

business continuity planning, ensuring resilience for institutions, clients, and the broader financial ecosystem. 

 

 
 

7.2. Incident Detection, Containment, and Recovery: Monitoring, anomaly detection, containment procedures, and 

best-practice recovery playbooks together create an effective incident-response strategy for operational failures in the 

processing of financial transactions. 

 

A variety of monitoring capabilities is required for complete operational oversight, including service-level monitoring to 

assess health and performance against operational level agreements (OLAs) and service-level agreements (SLAs) and 

the continuous gathering of application and infrastructure performance data. Health and performance data from multiple 

sources is subsequently processed and analysed. Machine learning and statistical techniques can sift through this data for 
deviations from normal operating patterns that may indicate a potential service failure. 

 

Playbooks for recovery from operational incidents must also be developed. These document processes to hasten recovery 

from predictable incidents that have caused, or have the potential to cause, significant disruption, or contain regulatory 

requirements. Such best-practice playbooks, based on industry-accepted guidelines or advisories from vendors and 

partners, may cover information security risks, regulatory action, and unacceptable degradation of the quality of service. 

They should be designed so they can be practised and fully integrated into a run-the-bank operational environment. 

 

VIII. CONCLUSION 

 

Real-time processing of financial transactions in cloud-native infrastructures poses a new class of continuity guarantees. 

Availability and performance are augmented with new properties prescribed by the governance of decision-making 
agents. In particular, compliance, ethics, and responsibility are assured through the establishment of Agentic AI. The 

agent-based governance framework covers external oversight and internal alignment objectives. While Agentic AI 

remains nascent, its foundation has been laid to accommodate emerging demand for a new model of governance across 

different application domains. 

 

This proposal concentrates explicitly on the cloud-native processing of financial transactions. As acceptance grows, a 

decentralized organization dedicated to Agentic AI governance would provide an indispensable public good, producing 
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and communicating policy objectives and requirements, monitoring real-time processing for compliance and audibility, 

and certifying adherence at scale. 

 

Cloud-native technology continues to advance rapidly. Financial institution infrastructures are cloud-native but do not 

yet fully harness a cloud-native approach. Adoption will increase as real-time regulation, social expectations, market 

demands, and operational risks trigger the breathing life of architecture and technology. The cloud-native finance 

ecosystem looks gray with opportunity and shadow. 

 

8.1. Emerging Trends: Governance of cloud-native real-time financial transaction processing relies on continuous 
operation of multiple systems that explore past and current states to ensure Agentic AI principles are upheld. Decision-

making speed poses a challenge and ongoing development maintains processing capacity to satisfy demand supported by 

rigorous financial risk and operational risk models. Emerging real-time demand will generate need for self-optimising 

and responsive transfers across ecosystems of real-time capable service fabrics. 

 

Emerging trends highlight a potential direction where autonomous command and self-optimisation dynamics in risk-

based operation combine fast decision-making and detection latency considerations. As detection and detection latency 

converge with decision-making time in transactional processing a deeper level of causal model-driven real-time 

development and operation is possible. Networks enabled by agentic interaction may continue to surround those with a 

real-time core and integrate with Auto-ML driven pipelines enabling an ever-expanding capability for content and 

functionality delivery. 
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