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Abstract

Regulated entities cannot afford to let changing compliance obligations on older systems, or the move
towards cloud-native and API-based service architectures, compromise how financial compliance is
achieved and protected. Compliance control patterns in the legacy operating model, such as identity-
proofing, consent, transaction orchestration, and sensitive data access workflows, can be broken in platform
modernization, exposing regulatory risk that cannot be handled by post-deployment review. Compliance
parity modernization bridges this governance gap by making regulatory integrity a first-order engineering
constraint of all platform evolution. By making explicit the component granularity required for compliance,
aligning engineering delivery cadence with natural control boundaries, maintaining continuity of
compliance evidence across platform evolution, and injecting governance discipline into engineering
processes, financial platforms can achieve architectural evolution without sacrificing audit readiness or
regulatory defensibility. As a result, compliance posture and platform maturity are considered two
properties of disciplined technology governance that create institutions built to absorb future regulatory
change without architectural remediation.

Keywords: RegTech, Digital Banking Platforms, KYC Compliance Architecture, Legacy Modernization,
Cloud-Native Financial Systems

1. Introduction

Updating the systems at the front end of finance is no longer just a competitive advantage for banks; it is a
regulatory and operational necessity. The global financial services industry is facing an increasingly
complex set of statutory and regulatory regimes with respect to anti-money laundering, data protection, and
consumer financial protection compliance, among others, with requirements that their systems remain
compliant while undergoing transformation. As their platforms evolve to meet changing client needs
through cloud-native architectures and API-based service consumption, the systems must remain
compliant. This compliance cannot be paused, bypassed, or deferred during the transformation. The size of
the challenge is represented in the scale of transaction values globally, which have grown exponentially
over the past decade, and the increasing pace of innovation reflected in the underlying financial transaction
platforms, which have to be defensible under the prevailing regulatory architecture review [1].

Retaining regulatory integrity is arguably the most challenging part of transformation. Despite their
architectural limitations, legacy financial systems contain in the embedded business controls, approved
business processes, and structured audit trails the amassed business and regulatory logic gained through
years of investment from regulators and financial institutions. In circumstances where modernization does
not include deliberate retention of compliance, compliance controls may be accidentally disrupted, rendered
less effective, or rendered irrelevant through their being rewritten, replaced, or otherwise consumed within
replacement technology stack versions of the applications originally housing the controls. As the risk is
recognized, regulatory expectations for observance of compliance during technology migration programs
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have changed: supervisory guidance increasingly expects institutions to show continuous alignment to such
requirements, rather than alignment after the fact [2].
Compliance parity modernization leverages this investment directly. Rather than treating regulatory
compliance as a post-deployment cost, the framework preserves compliance across every aspect of the
platform journey, from architecture assessments through phased delivery and into steady-state operation.

2. Methodology

The proposed framework was developed using the design science (DS) research model, which is often used
in information systems and regulatory technology literature to develop prescriptive frameworks for solving
real-world governance and engineering challenges. DS research fits the framework introduced in this paper
because it produces an artifact, specifically a theoretically grounded compliance preservation framework
that can be applied in a problem area. The framework comprises a series of three steps: the identification
of a problem, the development of a compliance framework based on theoretical constructs, and validation
based on congruence with the regulatory literature.

2.1 Problem Identification

The framework's compliance preservation problem is established through a systematic identification of
supervisory guidance, regulation and technical standards published by the Basel Committee on Banking
Supervision, the European Data Protection Board, the Financial Stability Board, the National Institute of
Standards and Technology, and the International Organization for Standardization. This identification
exercise describes the manner in which compliance controls could be threatened by financial platform
modernization and establishes the scope of the governance gap, which the framework is intended to bridge.
2.2 Framework Construction

The synthesis of the identified compliance risk patterns and the control design principles from the regulatory
guidance and engineering governance standards gives rise to four commonly interrelated components of a
compliance parity modernization framework: compliance-critical zone identification, scoped control-
bounded modernization, evidence continuity, and governance and release discipline. As each aspect is
linked to regulatory requirements or technical standards, the prescriptive aspects of the framework can be
traced back to authoritative sources rather than practitioner convention.

2.3 Validation Through Regulatory Literature Alignment

The framework's formal legitimacy is conferred by alignment with published regulatory supervisory
expectations and technical specifications: supervisory guidance on identity verification controls (BCBS
customer due diligence principles [3]), consent management systems (European Data Protection Board
(EDPB) consent guidelines [4]), internal controls (COSO internal control frameworks [6]), governance
checkpoints (NIST secure software development frameworks [10]), and evidence creation, transmission,
and archiving (ISO identifier and logging standards [8][9]). The prescriptive nature of the framework
justifies itself since it reflects current regulatory expectations, thereby aligning with the control design
principles advocated by the relevant supervisory and standards bodies.

3. Identifying Compliance-Critical Zones

Having an understanding of the current platform architecture of where compliance requirements are
concentrated can help with planning modernization efforts. Financial platforms are not universally
regulated, but there are components that have a greater portion of regulatory requirements, and any
modernization efforts may likely regress back into compliance in those areas. But this understanding is not
simply a good planning exercise. It is the prerequisite to scoping the transformation work properly. Without
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a map of compliance-critical zones, engineering cannot usefully trade off the order of batching compliance
work, what tooling to use, and the depth of validation at every release.
3.1 Identifying the main functional areas at risk
The different functional areas can be subject to different regulatory obligations, and the identification of
such areas must be anchored in the platform's technical architecture and relevant regulatory frameworks.
Identity verification workflows are among the most highly regulated functional areas of any customer-
facing financial services platform. These workflows apply authentication and reconcile consumer identity
with authoritative third-party records (such as registries of government-issued identification numbers) as
well as enforce conditions for granting access on behalf of the organization. If identity reconciliation is not
effective (such as due to business logic regressions, integration issues, or schema changes), the customer
may be noncompliant with know-your-customer and anti-money laundering laws and regulations that are
developing worldwide. Weaknesses in customer due diligence processes (including in the implementation
of digital identity solutions) rank highly among the most common weaknesses determined by supervisory
assessments of financial institutions, according to the Basel Committee on Banking Supervision [3].
Equally important are consent management systems, which, especially in the context of the continuing
development of data protection regulation, are responsible for taking explicit user consent, maintaining an
auditable record of the consent events, and enforcing data usage restrictions in downstream data processing
pipelines. Disruption to consent management caused by data models, event schemas, and API contracts
changing and evolving as part of a platform modernization program can inhibit an institution's ability to
show a lawful basis. Requirements for accurate and retrievable consent records to show lawful basis under
the General Data Protection Regulation are one of the foundational regulatory compliance requirements,
and supervisory enforcement activity has consistently highlighted faltering consent infrastructure as an area
of regulatory exposure [4].
The transaction orchestration layers (to determine the best appropriate ordering, routing, and execution of
monetary events) have integrity and traceability requirements in order to maintain a coherent and tamper-
obvious trail of events and a trace of behavior that can be relied upon, audited, and trusted even through
changes to the architecture. The protection properties (e.g., encryption level, access controls, data
minimization strategies, etc.) of sensitive data interfaces need to be preserved. This may happen if users
are unaware that an interface that exposes sensitive information was transferred to a new framework or
infrastructure that has a default exposure that any currently held behaviors of the interface were not
revalidated against.

Functional Zone Primary Regulatory Obligation | Risk Exposure Level
Identity Verification Workflows | KYC/AML Compliance High
Consent Management Systems Data Protection (GDPR) High
Transaction Orchestration Layers | Integrity & Traceability High
Sensitive Data Interfaces Encryption & Access Control Medium—High
General Platform Components Standard Engineering Controls Low

Table 1: Compliance Risk Exposure Across Platform Functional Zones [3][4]

The risk exposure levels for each functional zone in Table 1 are based on documented findings at the level
of regulatory enforcement records and supervisory inspection reports. The systematic reviews of financial
institutions published by the Basel Committee on Banking Supervision identify deficiencies in customer
due diligence (CDD) and identity verification as the highest frequency of supervisory findings in the
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supervisory examinations of financial technology or digital financial services platforms, supporting the
High risk classification of identity verification workflows [3]. As with transaction orchestration and
sensitive data interfaces, similar incidents during consent management have been cited as a primary
enforcement trigger under the General Data Protection Regulation. The situation has also led to regulators
issuing formal findings against organizations whose platform transformations caused integrity issues with
their consent records, so classifying consent management systems as High [4]. Similar transitions were
documented when considering the orchestration of transactions and the interface to sensitive data, both of
which were subject to regulatory review of incidents.
3.2 Establishing a Compliance Zone Registry
The compliance zone registry is a thorough catalog for managing modernization risk at scale. The registry
records all high-risk functional areas, their regulatory obligations, their existing controls, their
dependencies on evidence sources for audit readiness, and the downstream systems or workflows that
depend on their outputs from a compliance perspective to support their own obligations, risks, and
cocontrols. This documentation enables engineering and compliance teams to focus review effort where it
is most needed, rather than applying uniform scrutiny across every part of the platform.
The registry is a living document that should be maintained to reflect changes in the platform and
compliance requirements. The registry should support versioning and integrate with the organization's
change management process so that any changes proposed to an area of the platform that is critical to
compliance automatically become a review point in the change process. This ensures that no compliance-
critical area is deprioritized accidentally during the planning and implementation phases.
In practice, sufficiently rich platforms such as Confluence or ServiceNow provide an appropriate substrate
for instantiating and maintaining the compliance zone registry as a living institutional artifact. Confluence's
page hierarchy and version history provide a mechanism for documenting zone-level regulatory
obligations, control mappings, and evidence dependencies, and its integration with change management
workflows makes it possible for registry entries to be implemented as change requests. ServiceNow's
governance, risk and compliance modules can be leveraged by users that require a more formalized
governance structure, such as when the registry is tightly integrated with enterprise risk management
processes. Additionally, when a platform component enters the change lifecycle, ServiceNow can trigger
zone impact assessments automatically against the registry's compliance zones. Either option aligns with
the registry's core goal to keep compliant areas visible, managed, and up-to-date for the duration of the
modernization program.
This risk becomes progressively greater within larger-scale modernization strategies where the velocity of
engineering and delivery can put considerable pressure on the pace of the compliance review process. An
active compliance zone registry provides the institutional core to sustain a compliance focus throughout the
modernization journey.
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Figure 1: Compliance zone registry map

4. Phased Transformation and Control Preservation

Attempting to execute a regulated financial platform-wide modernization in a single large-scale release
exposes the organization to an unacceptable accumulation of compliance risk that will be difficult to
contain, trace, or remediate once discovered in production. Large-scale, monolithic transformation efforts
reduce the validation window of compliance-critical components, reduce the granularity of change
traceability, and increase the likelihood that multiple interdependent control mechanisms are
simultaneously affected, creating conditions conducive to undetected regulatory regression. Supervision
guidance from financial regulators therefore promotes incremental and measurable change as a principle of
transformation risk management in the context of technology risk. This is because the high complexity of
regulated platform environments means that a monolithic approach to transformation risk management is
operationally impractical [5]. An incremented approach to transformation risk management helps to reduce
transformation risk by distributing transformation risk across discrete increments, which can then be
scoped, delivered, validated for functional correctness, and assessed for compliance fidelity in isolation.
4.1 Structuring Phases Around Control Boundaries

Phases should also be scoped and designed with a view to the control architecture of the platform, rather
than mainly to engineer optimum convenience or speed. Phases should be scoped to control boundaries that
already exist in the platform, as expressed in logical clusters of components that have common compliance
dependencies, regulatory obligations and requirements, and responsibilities for creating evidence.
Arranging around these terminal boundaries thus prevents any release from immediately introducing a
partially complete instance of a compliance-critical workflow, which could result in control coverage being
incomplete for an indeterminate period and in hard-to-explain or backfill time gaps in the audit trail.
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Practically, this means that the identity management workflow's components, such as authentication
services, session management, and access control provisioning, should be seen as a unit of transformation
being applied rather than separate stages to be carried out on some part of the identity management
workflow. The same applies for consent handling and transaction control. When these systems are on
separate phase boundaries, modern and legacy components will be on opposite sides of the interface. This
becomes a compliance-critical boundary that must either employ compensating controls and additional
validation overheads or be avoided with careful phase design or other measures. As documented by the
National Institute of Standards and Technology, incomplete implementations of security and compliance
controls within a complex system environment inevitably lead to residual vulnerabilities until the
implementation is complete [6].
The phase boundary should also take into account dependencies for regulatory reporting and evidence
generation between the different components of the platform. For example, if you modernize the transaction
orchestration layer of your platform but not the log infrastructure that generates the audit trail of that layer,
you will create an inconsistency in your system of record and your compliance evidence that may only
become apparent under a regulatory audit or incident investigation.
4.2 Preserving Evidence Structures
Control mappings and the evidence structures they implement need to be carefully articulated, carried
through each transformation, and cannot be assumed to be automatically carried forward when the
underlying structures are rewritten, migrated, or replatformed. This assumption is possibly the most
common cause of compliance regression during financial platform modernization, as many projects assume
that compliance evidence will emerge as a byproduct of building the system rather than being a first-class
architectural output with explicit design and validation.
The audit trail is the number one source of compliance evidence in any financial application. It is the time-
stamped and immutable record of system events that regulators and internal compliance programs rely upon
to show that controls operated effectively over a defined period. Whenever a change in architecture affects
the systems that produce audit events, such as when a legacy logging framework is supplemented or
replaced with a cloud-native observability stack, the schema, granularity, or coverage of the audit log might
be altered in ways that are not visually obvious but that materially affect its effectiveness from a regulatory
and compliance perspective. According to the Committee of Sponsoring Organizations of the Treadway
Commission (COSO), the reliability of financial and operational audit trails is a critical element of reliable
internal control over financial reporting, and any changes to systems that generate them should be officially
validated before being accepted into production [7].
Data lineage records describe the origin, transformation, and movement of data across the platform, and
they may also be modernized. Teams should validate that their lineage tracking continues to function and
produce comparable fidelity and interpretability after each modernizing release. Where the architecture
change is one that alters how the evidence is collected, structured, or stored, it should include compensating
controls, for example, parallel logging while the change is made or schema translation layers that will
normalize the legacy and transformed evidence to the same end state. The new process should be tested
before implementation, included in the compliance zone, and covered by the same governance as the
primary controls.
Cloud-native observability platforms such as AWS CloudTrail and Azure Monitor are often the replacement
infrastructure created to support platform modernization , and their relation to the evidence continuity
requirements described here are direct. For example, cloud-native observability tools such as AWS
CloudTrail provide immutable, append-only records of AWS service API-level events, with configurable
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event retention and integrity verification features such as log file validation capabilities that map directly
to the audit trail requirements described here. Structured event ingestion is also available through Azure
Monitor. Log Analytics workspaces are intended for long-term storage of events , and include queryable
schemas for reconstructing compliance events. Like the other technologies, workspaces must be
deliberately configured to match the detail and coverage of legacy logging systems. Engineering teams
must ensure that migrating from a legacy logging technology to either of these cloud-enabled options does
not result in a loss of logging event types, changes in field semantics, or logging gaps for compliance-
critical domains and that compensating controls (e.g., parallel logging) are in place for the duration of the
migration window.

C ti Pre-Producti
Evidence Structure | Validation Requirement ompensating re . rocuction
Control Sign-Off
Sch & Granularit
Audit Trails chema ranuiatity Parallel Logging Mandatory
Check
Data Lineage Completeness & Fidelity Schema Translation
M
Records Check Layer andatory
. Coverage Continuity Duplicate Control
Control M Mandat
ontrol Mappings Check Coverage andatory
Logging ) )
E 1 heck | Dual-Stack L M
Infrastructure Output Equivalence Chec ual-Stack Logging andatory
Evid St Integrity & Retrievabilit .
vidence Storage nresrty ctrievabtily Archival Redundancy Mandatory
Systems Check

Table 2: Evidence Structure Validation Requirements Across Release Phases [6][7]

The mandatory sign-off requirements and compensating controls for pre-production sign-off in Table 2
reflect patterns of documented control failure in internal control assessments and regulatory inspections.
For the Committee of Sponsoring Organizations of the Treadway Commission (COSO) Internal Control
Integrated Framework highlights recurrent failures of audit trail integrity due to changes to logging
infrastructure after log generation during system migration without validation. This is the reason for the
mandatory sign-off of all evidence structural types [7]. The NIST SP 800-53 control evaluation findings
also prescribe compensating controls for evidence continuity failures in the form of parallel logging and
schemas as evidence preprocessing. These are widely established as effective evidence continuity controls
for complex systems environment assessments that exhibit partial infrastructure change replacements
producing fragmented schema incongruent audit records requiring post-hoc remediation [6]. Evidence of
data lineage record failures has also been documented in regulatory post-incident reviews of platform
modernization programs that lacked the explicit validation of data lineage records to reconstruct the origin
and transformation history of data involved in regulatory non-compliance incidents.

5. Evidence Continuity Across Releases

Audit readiness, especially for a regulated financial platform, is not a property that, once demonstrated by
a final, point-in-time audit, can be carried forward to the next release of the platform. Audit readiness is an
operational property. It is a property the platform has as long as it can trace compliance events back to the
beginning of the platform's existence and not just the latest deployment. Related to platform modernization
is the issue that artifacts such as system identifiers, data schemas, and processing models introduce
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fragmentation of compliance evidence in non-obvious ways and can complicate regulatory examinations,
internal audits, and incident investigations. With the exception of certain regulations applicable to specific
asset classes, virtually all regulatory requirements applicable to financial services institutions impose
retention and retrievability obligations on compliance evidence for long periods of time. The retention of
the evidence should be such that its integrity can be demonstrated both at the point of generation and at any
time during the retention period [8]. For instance, if an interruption occurs during a modernization, although
the systems were compliant, it is unlikely that this requirement could be satisfactorily demonstrated.
5.1 Maintaining Version-Coherent Identifiers Across Platform Releases
However, across platforms, the ability to audit specific events for regulatory compliance purposes relies
on the stability of the identifiers used to refer to the entities, transactions, and control actions that generated
those events. System identifiers—the row keys that provide cross-references between the tables and
services, audit logs, and reporting outputs—provide the connective tissue of the compliance evidence
record. Modernization that replaces or reorganizes these identifiers severs the logical links that auditor and
compliance staff depend on to track an entity or transaction from creation through each modification in
order to validate appropriate financial and operational controls. Failure to maintain those logical links
results in a split between the legacy and modernized worlds that must be reconciled. Reconciliation is
difficult, error-prone, and provides little defensible basis for regulatory reporting.
Stable identifier management is therefore a first-order architectural concern for compliance parity
modernization. Where the use of new identifiers is unavoidable (due to the need to migrate from a legacy
relational schema to a distributed or event-driven architecture, for example), the engineering teams should
implement and maintain explicit identifier mapping layers that preserve the relationship between old and
new reference keys for the full regulatory retention period. These mapping layers also require governance
and audit trails in the same manner as the primary compliance record, since historical audit trail
interpretability depends on their preservation. The International Organization for Standardization (ISO) has
published standards for unique identification of financial instruments and transactions. These standards
indicate the systemic importance of the stability and interoperability of identifiers across versions and
between institutions [8].
5.2 Well-formed Evidence Schemas and Schema Governance
In addition to stability in identifiers, the schema governance and documentation have a strong influence on
the interpretability of the compliance evidence record across versions. When there is an uncontrolled change
in the schema between two releases (for example, renaming of fields, changing data types, or adding new
required fields), the compliance evidence record is valid according to the new schema but does not have
the same meaning as the previous schema version. Auditors and compliance officials trying to read the
history of the record must then attempt to resolve these inconsistencies without a formal translation
specification, leading to an ambiguous audit trail that is less compelling evidence of institutional
compliance.
To ensure that records can be understood by compliance teams regardless of when those records were
created, stable schemas over the lifetime of a platform will be required to avoid checking multiple old and
new sources of documentation. This is only going to be possible through treating schema governance as an
engineering discipline. For a compliance-relevant schema, any schema change should be subject to a change
control process that includes a schema impact analysis against the previous version in the audit trail, a
change rationale, and any schema translation or normalization that will be applied to maintain compatibility
and interpretability across versions. The schema version history itself should also be maintained as an
artifact that meets the needs of an auditor. The IETF has standardized structured data formats that can be
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used in audit and logging, forming a technical basis for verifiable version-stable evidence schemas to be
implemented in distributed systems with many heterogeneous components [9].

In practice, the Apache Avro serialization system and one of the available Schema Registries (such as
Confluent’s Schema Registry or the cloud-native registries (like AWS Glue Schema Registry or Azure
Schema Registry)) provide a concrete implementation model of schema governance. The Avro serialization
system has a schema evolution feature that enforces explicit compatibility checks between schema versions.
Incompatible changes to the schema (field additions, deletions, or datatype changes) must be made
compatible in a backward, forward, or full mode before a new schema version is registered. This makes
schema drift a build-time failure rather than a runtime discovery, which is exactly the property compliance
evidence governance requires. The Schema Registry is an implementation of the schema version history
artifact, a versioned, searchable record of every schema state on the platform. The auditor can recreate the
shape of any compliance event as it happened at that moment in time by querying the Schema Registry, so
institutions employing this tooling should set schema compatibility policies on compliance-related topics
at their most strict setting. Any relaxation of compatibility constraints on those same topics should also be
subject to the same change control sign-off as the primary compliance controls they support.

G Retenti
Continuity Risk Type Control Mechanism ove‘rnance ¢ ,e n l.OIl
Requirement Obligation
Identifier Replacement Identifier Mapping Vers.ion-Controlled Ful? Retention
Layer Registry Period
. Schema Translation . Full Retention
Schema Restructuring . s ' Change Control Sign-Off N . '
Logic Period
L. o I tA t Full Retenti
Data Model Revision Normalization Layer P a(_: ssessmell Y . crention
Required Period
Field Schema Version Audit-Ready Full Retention
Renaming/Retyping History Documentation Period
. o e Full Retenti
API Contract Changes Contract Versioning Compatibility Validation PZrio de ention

Table 3: Identifier and Schema Continuity Controls Across Platform Versions [8][9]

The continuity risk types and control mechanisms in Table 3 were derived from documented identifier
management failures and schema fragmentation patterns found in financial services regulatory and
technical standards literature. The ISO Legal Entity Identifier standard was developed in response to
documented failures by financial institutions to maintain stable, cross-referenceable entity identifiers across
platform versions and institutional boundaries. This failure suggests that regulatory reconstruction of chains
of transactions during a systemic risk event was limited, though it is a direct violation of the Full Retention
Period requirement and Identifier Mapping Layer control mechanism for the identifier replacement risk
type [9]. In the Internet Engineering Task Force RFC 5424 Syslog Protocol specification, repeated schema
changes in distributed audit logging showed an uncontrolled field renaming, type change, and contract
change across releases, creating an audit record valid in different but incompatible versions. This example
illustrates the Change Control Sign-Off and Schema Version History requirements for the schema
restructuring and field renaming risk types in table [9].

5.3 Evidence Continuity as an Architectural Principle
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By taking continuity of evidence into account as an architectural concern, modernization programs will
hold themselves to more thorough delivery completion criteria with respect to completeness of evidence
and traceability across versions, as well as functional correctness and performance characteristics of
versions. Architecture reviews should assess the impact of proposed changes on the continuity of the
compliance evidence record. Before a change is moved into production, resolution sign-off is required from
compliance and audit stakeholders. Schema governance should consider the impact of schema changes on
the entire audit record (including upstream systems that contribute to the evidence record chain and
downstream systems that consume compliance event data for reporting, monitoring, or compliance
submission) and vice versa. When supported as part of core engineering, evidence continuity does not need
to be actively remediated but rather is a fundamental property of the platform that comes automatically.

6. Governance and Release Discipline

If specific preservation of technical compliance is not guaranteed by specific governance, it cannot be
guaranteed at all. In the absence of governance, engineering teams under pressure to produce are likely to
prioritize speed and functional correctness over any technical compliance and to view technical compliance
checking as an optional step that is done after functional correctness is established. This doesn't reflect a
cavalier approach to compliance but a rational point at which to prioritize compliance governance when it
is poorly integrated into the delivery pipeline. Compliance drift often builds over time, release after release,
without being noticed until it manifests as a finding from an audit, an exception during a compliance review,
or an incident identifying the discrepancy between the platform's assumed compliance posture and actual
control coverage. Such a pattern of compliance drift is well recognized by financial regulators, and they
now commonly require institutions to show that their technology governance frameworks are sufficiently
embedded in engineering practice so that compliance drift does not build up imperceptibly through the
release lifecycle [11].

6.1 Risk-Based Review Processes

Not all releases are created equal. Governance models that assume that the same level of effort for review
can be applied to any release are inefficient and ultimately ineffective. Risk-based governance approaches
focus the rigor and breadth of compliance testing on the specifics of the release. More intensive compliance
efforts are expended on changes where the risk of a compliance regression is most likely and most high-
impact. Conversely, less intensive compliance efforts are focused on changes where the risk has a low
regulatory impact. This calibration process performs a risk evaluation of all releases before their next review
cycle. Among other factors, the risk analysis checks how many zones of compliance have been affected,
which types of architectural changes were introduced, the degree of test coverage maturity applied, the
extent of compliance test coverage, and the time lapse since the last compliance test was performed.
Releases that touch compliance critical zones (identity verification workflows, consent management
systems, transaction orchestration layers, or sensitive data interfaces) should go through a higher degree of
review, including a compliance sign-off from compliance SMEs, validating evidence against the
compliance zone registry, and confirming continuity evidence requirements have been completed. This
risk-based approach provides the necessary governance for high-exposure or high-impact releases while
allowing delivery teams to safely release low- or moderately risky changes to production. The Basel
Committee on Banking Supervision's principles for the sound management of operational risk recommend
that firms adopt proportionate frameworks of controls, which are differentiated in the level of oversight
applied depending on the amount of risk associated with specific activities, in this case usefully applied to
regulated technology release governance processes [12].
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Risk classification is best done as part of a governance framework, rather than relying on the discretion of
a single person at the time of release. An appropriately designed risk classification taxonomy can provide
a mapping from aspects of the releases to the review process, validation requirements, and approvals to
ensure that governance is being applied correctly and consistently. The taxonomy should be monitored and
reviewed over time in light of changes to the regulatory framework and the compliance obligations placed
on the platform.
6.2 Engineering Workflows with Structured Release Checkpoints
Thus, governance effectiveness as a compliance preservation mechanism is also highly dependent on the
point at which governance checkpoints are applied within the engineering process—end of line governance
processes (i.e., as a final gate before production release) face pressure to approve even problematic changes,
as the changes have been fully coded, committed, and tested. The cost of non-compliance is then highest,
but the opportunity to affect the structure for remediation has passed already, resulting in governance only
approving releases without a possibility of non-approval, which gives the illusion of oversight but not the
reality of oversight.
Adding structured release checkpoints into engineering workstreams, such as at the architecture review,
design sign-off, code review, and pre-deployment validation stages, allows compliance issues to be resolved
when it is cheaper and easier to address them at a much earlier stage in the delivery flow than at the release
stage. Early workstream checkpoints make it easier for teams to design compliance into the architecture
when the design is more malleable, rather than having to bolt it on at the end of the lifecycle. Further
supporting the operational case for embedded governance checkpoints over end-stage compliance review
is a National Institute of Standards and Technology secure development framework that quantifies the
reduced effort and cost of remediation when control validation is conducted in early and middle-tier stages
of the software development lifecycle [10].
Checkpoints also serve as a form of structured artifact in the engineering process, such as templates,
required documents, and acceptance criteria. Checkpoints should produce artifacted deliverables that
document the results and governance decisions made during the delivery project, which can be used as the
basis for compliance activities during the life cycle of the resultant release. It therefore also becomes an
internal quality assurance tool that provides some assurance to external regulators and auditors that those
governance processes are applied consistently and not on an ad hoc basis.
Pipeline platforms, such as Jenkins, GitLab CI, and Azure DevOps, provide the execution environment
where these structured release checkpoints can be treated as the governing rules (rather than best-effort
suggestions), such as defining them as mandatory stages with gate approvals in a CI pipeline. These are
steps to stop the execution of the pipeline at that point until a designated approver (such as a compliance
subject-matter expert or a governance lead) gives their explicit approval. In Jenkins, this can be done via
the input step for declarative pipelines. In GitLab CI, via protected environments and approval rules. In
Azure DevOps, via pre-deployment approval gates for release pipelines. When compliance zone impact
assessments are included on change gates as artifacts (e.g. pipeline attachments or a link to the compliance
zone registry), then the artifact generated by the gate (the risk classification output, the identity of the
reviewer, and the date and time of sign-off) becomes the governance evidence record. That in turn meets
the requirement for internal audit and external regulatory review of demonstrable and repeatable
governance discipline across the delivery lifecycle.

Delivery Stage Remediation Cost Control Effectiveness

Architecture Review Low Very High
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Design Sign-Off Low—Medium High
Code Review Medium Medium-High
Pre-Deployment Validation High Medium
Post-Deployment Audit Very High Low

Table 4: Governance Checkpoint Effectiveness by Delivery Stage [5] [10] [11]

Values in Table 4 for remediation costs and control effectiveness were derived from empirical evidence in
the secure software development and operational risk governance literature. For example, the NIST Secure
Software Development Framework summarizes empirical evidence for the software development lifecycle
that defects found at the architecture and design stages need substantially less remediation effort than
defects found at pre-deployment or post-deployment stages of the software development lifecycle; this
directly supports the inverse relationship between the progress of the delivery stage and control
effectiveness represented in Table 4 [10]. The FSB's own supervisory review assessments of regulated
technology firms (e.g., fintechs) support this in their finding that compliance drift/violations picked up after
deployment take longer to remediate than issues raised during design or code review [11]. The NIST SP
800-53 control framework supports this very high control effectiveness rating for architecture review, with
the finding that security and compliance controls designed at the architecture level produce the most durable
and thorough coverage across the system lifecycle [5].

6.3 Governance as an Engineering Practice

The long-term effectiveness of compliance governance is greatest when it is internalized into engineering
teams as an engineering discipline, rather than experienced as an expense added to teams by a compliance
or audit function. When compliance governance is visible in the way requirements are captured, code is
reviewed, tests are designed, and releases are documented, engineering teams develop the institutional
reflex to bring compliance risk to the right councils and address it as early as possible to avoid a structural
deficit. It is not a happenstance. It takes years of investment in training, tooling, and process redesign to
make compliant engineering the path of least resistance, rather than an additional burden layered onto the
existing burden of delivery.

Such organizations do not create a defensible release history through an extraordinary level of release
scrutiny but rather because the default engineering practices have that effect. Governance is self-reinforcing
at this level: by catching compliance drift earlier in the pipeline, we can reduce remediations later in the
pipeline. Fewer disruptions to delivery increase confidence in the governance process, which in turn leads
to further adoption. The result is a virtuous cycle of platform modernization that is both more compliant
and more effective than attempts to impose governance outside of the engineering workflow.

7. Future Research Directions

As a governance framework, compliance parity modernization is necessarily a product of its moment in
time, reflecting the regulatory regimes, architectural patterns, and tooling ecosystems available when it is
formulated. As these three dimensions evolve, compliance parity modernization will need to be further
elaborated, tested, and specialized for specific domains. Several research avenues appear particularly
promising.

Al compliance monitoring. The compliance governance checkpoints described in Section 6 currently rely
on structured human review of content at defined delivery stages. ML-driven solutions such as anomaly
detection, NLP of regulatory requirements, or automated code review can be integrated into engineering
pipelines. Al can be used to identify implications of regulatory guidance through parsing documents,
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classify the compliance risk of pull requests without manual triage, and detect evidence schema drift
between releases prior to validation in pre-deployment pipeline stages. There remains a need for empirical
research on the accuracy, interpretability, and regulatory defensibility of Al-generated compliance signals.
One especially interesting question is whether supervisors will accept algorithmically generated risk
classifications as substitutes or complements to human expert review. How tools for governance enabled
by artificial intelligence fit with the accountability requirements of financial regulators remains open.
Open banking and third-party platform integration governance. The compliance zone framework
developed here assumes the platform is largely under the control of the institution. Open banking regulatory
regimes such as the EU Payment Services Directive 2, the UK Open Banking Standard, and frameworks
being developed in Southeast Asia and Latin America would break this assumption of compliance locality,
requiring regulated firms to expose regulated data and transaction read and write capabilities through
standardized APIs, which may be consumed by third parties. The Analysis framework does not address
compliance risk scenarios where compliance-critical zones extend beyond the institutional boundary, where
compliance evidence must be maintained continuously across systems and firms that the regulated entity
does not control. Future research should study what contractual, technical, or governance mechanisms
maintain continuity of audit trails and control coverage across third-party points of integration at inter-
institutional API borders without incurring extreme transaction and coordination overhead (i.e., compliance
parity at the inter-institutional level).
Automated regulatory change management. The regulatory landscape of financial platforms is
constantly evolving. Because new requirements, existing requirements, and supervisory interpretation can
all change based on any number of market developments and enforcement actions, translation of regulatory
change into engineering requirements and their delivery through the compliance zone registry, control
mappings, and governance checkpoints is manual and depends on human decision-making and
collaboration between compliance and engineering teams. Automated regulatory change management, the
automation of the ingestion of regulatory changes, mapping to platform control elements, and generation
of formal impact assessments are open research and engineering problems. It is not clear how to formalize
regulatory language sufficiently to enable automated mapping, how to synchronize version-controlled
registries of regulatory requirements and platform controls, and how to organize the validation and
actioning of an automatically generated impact assessment. Solving this problem could considerably
shorten the time taken to analyze regulatory changes and implement engineering responses and reduce
compliance risk as the pace of regulatory change increases.
Cross-jurisdictional compliance architectures. Financial institutions operating in multiple jurisdictions
are often required to comply with rules that are contradictory or even mutually exclusive. There may also
be compliance criteria, such as data localization, that do not fit well into the centralized audit infrastructure
used to provide evidence continuity for the global platform. Future work should explore how compliance
parity modernization can extend to multi-jurisdictional architectures. This includes exploring what
architectural patterns enable organizations to retain jurisdiction-specific configuration controls without
compromising the global compliance evidence record and how governance practices can accommodate
differing regulatory requirements within a single engineering delivery model.
Empirical validation of governance checkpoint effectiveness. The governance checkpoint effectiveness
model in Table 4 was derived from evidence and literature in secure development and operational risk
management. Its prescriptive power could be improved with direct empirical validation in other contexts
of regulated financial platform modernization. Examples of the latter include longitudinal case studies,
controlled field experiments, and systematic analysis of compliance audit results post platform
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modernization. Additionally, it would allow for moderation analysis such as the hypothesized moderating
effects of organizational size, regulatory jurisdiction, platform complexity, and delivery method on the
relative effectiveness of early vs. late governance checkpoints, which have not been studied before.

Conclusion

Compliance parity modernization recasts platform modernization as a problem of preservation.
Conventional wisdom considers compliance parity downstream, enforceable via post-deployment review
on the ground that functional delivery considerations must be resolved before asking whether a change is
compliant. While this strategy has been effective, it can lead to compliance drift, deferred remediation costs,
and structural divergence if the legacy and modernized platforms are divergent enough. The integrated
framework presented across the preceding sections—precise identification of compliance-critical zones,
incremental delivery scoped around natural control boundaries, sustained evidence continuity across
releases, and governance discipline embedded within engineering workflows—serves as a structured
antidote to this pattern of compliance drift. Compliance is considered a platform constraint in the
architectural decisions made in the earliest stages rather than something checked during final stages. Under
this operating mode, compliance is an emergent property of platform evolution, continually being designed,
built, and tested into the platform at each stage of evolution. Organizations that adopt this model do not see
compliance and modernization as adversarial. Instead, they see compliance and modernization as
byproducts of discipline and structure. Compliance parity modernization does not slow transformation. It
makes transformation sustainable, defensible, and resilient against future regulatory change without
needing additional structural remediation.
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