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Abstract

Order-to-Cash (OTC) is a mission-critical, multi-system workflow spanning customer capture, order
booking, fulfillment, invoicing, and financial posting across CRM and ERP platforms. Prior to this work, the
integration layer relied on legacy, externally hosted middleware operating outside the enterprise's security
and governance perimeter. This produced service outages, opaque incident response, and inconsistent error
semantics, resulting in significant rework across CRM and ERP teams. The modernization described herein
replaces that brittle layer with an enterprise iPaaS equipped with agentic Al capabilities, structured data
validation, and end-to-end observability. The outcome includes zero unplanned downtime on the OTC path,
accelerated customer order processing, on-time invoicing, and measurable improvement in revenue capture.
This paper details the architectural decisions, design patterns, implementation mechanisms, and operational
outcomes that drove these results.
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1. Introduction

Enterprise revenue realization depends not only on commercial demand but also on the operational integrity of the systems
that translate that demand into recognized transactions. In high-value, customer-facing sales environments, the integration
path between a CRM platform and an ERP system is not an infrastructure detail; it is a direct determinant of revenue timing
and customer experience. ERP systems manage internal business processes such as finance, procurement, and supply chain,
while CRM systems manage external interactions involving sales, marketing, and customer service. When these two
systems operate in isolation, they produce data silos, processing inefficiencies, and a fragmented view of operations [2].
The integration path between them is therefore a strategic asset, not a technical afterthought. When that path is fragile,
opaque, or externally governed, consequences propagate quickly: from a stalled sales advisor to a delayed delivery date to
a revenue posting that misses a financial period. The OTC modernization described in this paper addresses precisely this
class of risk. By replacing an externally hosted, procedurally rigid middleware layer with an internally governed, event-
driven orchestration platform augmented by agentic validation logic, the program eliminated integration-driven revenue
interruptions, reduced per-incident resolution time, and transformed invoicing from a manual, error-prone routine into a
reliable automated cadence.

2. Background: Why the Legacy Approach Could Not Keep Up
2.1 A Single, Rigid Pipeline

The prior integration layer operated as a serialized pipeline between the CRM and ERP systems. When a user-initiated
action triggered a downstream call, the system dispatched an asynchronous request to an externally hosted middleware
platform with minimal pre-processing or field validation. Traditional automation tools and early middleware platforms,
while popularizing the concept of system connectivity, often lack the flexibility, extensibility, and scalability required for
enterprise-grade orchestration. Their dependence on closed architectures and cloud-only deployments introduces
limitations around data governance and integration depth [1]. Because the middleware lived outside enterprise observability
tooling and change management controls, monitoring was limited and failure tracing was opaque. Corrective action
depended heavily on manual resubmission rather than systematic recovery.

The common resolution pattern was to re-click a button, refresh the screen, and wait. This approach addressed no root
cause. [t wasted time for advisors, engineers, and finance teams alike. Organizations operating with such legacy integration
patterns often find that point-to-point integrations become unmanageable as system complexity increases, creating a need
for a communication model that can serve both as a bridge and a broker between heterogeneous systems [3].
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2.2 The Cost of Opaque Failures

The architectural liability was compounded by the absence of input normalization at the integration boundary. The ERP
system enforces strict API contracts by design. Required fields, enumerated value sets, and format constraints reflect
genuine business and financial rules embedded in the ERP data model. Sending unvalidated or improperly structured
requests against such an interface guarantees a non-trivial failure rate. Traditional rule-based API security and management
mechanisms are largely reactive and based on static rules, predefined thresholds, and signature-based detection processes.
Such approaches are insufficient for dynamic ERP environments where API traffic is highly variable [14]. Error responses
surfaced as cryptic technical codes that held little meaning for frontline staff.

Each failed or abandoned customer order carried a direct revenue impact. In self-healing ERP research, human data entry
errors such as duplicate invoices or incorrect payment amounts are identified as a primary source of processing failures,
and NLP-based validation has been shown to reduce such errors substantially by validating submitted values against
existing records to identify outliers [6]. Customer frustration expressed publicly on social media compounded the financial
damage by affecting brand perception and future demand.

2.3 Governance and Observability Gaps

Agentic Al and API-driven systems offer operational efficiencies, but there is a governance and observability gap
associated with these systems. The integration behavior of these systems does not comply with enterprise tooling standards
for auditing, and the cost element is unclear. Furthermore, to change the promotion in these systems, external vendor
approval is required instead of internal workflows. Modern API-driven architectures recognize governance as a central
requirement. Structured API lifecycle management, standardized documentation, and monitoring protocols are essential
for maintaining operational efficiency and integration reliability [12]. For a workflow touching customer data, financial
records, and ERP state, an arrangement outside these governance controls was incompatible with the organization's security
and compliance posture. Bringing integration orchestration under internal governance was not peripheral to the
modernization objective; it was foundational to it [5].

3. Problem Statement: The Moments That Move Money

Three recurring failure modes anchored the scope of this work. Each represented a distinct point in the OTC lifecycle where
integration friction converted demand into delay, cost, or lost revenue.

3.1 In-Studio Purchase Bottleneck

Customers who visited a vehicle showroom ready to purchase frequently waited approximately 30 minutes before an
advisor could assign a vehicle. The ERP system requires a Business Partner record for initiating a Sales Order. The legacy
middleware serialized Business Partner creation, introducing avoidable latency at the moment when purchase intent was
highest. This mirrors a well-documented pattern in ERP-CRM integration research, as when integrated systems fail to
provide a real-time, holistic view of both internal operations and customer-facing processes results in reduced
responsiveness and missed revenue opportunities [2].

3.2 Sales Order Reliability

The ERP APIs correctly enforce strict input rules. The legacy middleware sent requests without meaningful pre-checks or
normalization. Small mismatches between submitted data and ERP-expected formats caused substantial failures that
surfaced as opaque error codes. Al-based validation systems address precisely this failure mode. NLP-based validation on
autonomous ERP platforms analyzes submitted values against existing records to identify outliers and catch errors before
they reach the ERP processing layer [6]. Each failure required manual diagnosis and resubmission, delayed the order
lifecycle, and pushed revenue recognition into later financial periods.

3.3 Invoicing Discipline

To post invoices in the ERP, the team needs to follow an exact method and sequence of actions across multiple screens. In
case of a high volume of work and tight deadlines, there is a risk of making manual mistakes in performing the steps in the
correct order. Such manual errors are critical, as the entire process is dependent on this procedure, and mistakes can increase
failures in enterprise operations. Traditional monitoring and process management approaches rely heavily on manual
analysis, periodic checks, and reactive alerting systems that fail to provide comprehensive operational insight, ultimately
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impacting business continuity [9]. Out-of-sequence execution caused race conditions, queue blockages, and late postings
that directly affected period revenue recognition.

Failure mode Root cause Business Impact Revenue Impact Frequency

~30 min wait at peak
purchase intent; High revenue risk Every in-studio order
advisor stalled

In-studio purchase | Serialized BP creation;
bottleneck no event-driven trigger

Hard failures with
opaque codes; Revenue slip to later | Recurring, high
manual rework; period volume

delayed recognition

No pre-validation;
unformatted payloads
sent to ERP API

Sales order
reliability

Race conditions,
queue blockages, late | Wrong-period
postings at period recognition

close

Manual multi-screen
Invoicing discipline | click sequence; no
automation

Every period close

Table 1: Problem Statement Summary: Failure Mode, Root Cause, Business Impact, and Frequency [1, 2, 9, 14]
4. System Model and Assumptions: The Foundation
4.1 Governing Assumptions

Architectural assumptions guide design decisions in the space. The CRM platform is the central source of truth for customer
and order states and publishes the relevant, well-formed business events as state transitions happen in the underlying
systems. As the financial system of record, its API contracts and input validation rules are by definition correct and cannot
be changed. The orchestration layer sits between the two systems. It does not own business data or make business decisions.
Its role is to translate, validate, improve, and route. These assumptions generally align with the principles of API-led
connectivity, which describes an integration architecture based on system, process, and experience layers. These are System
APIs that expose core systems of record, Process APIs that aggregate and translate data, and Experience APIs that deliver
tailored outputs to the end users [12]. This informs where the intelligence should be applied. Pre-dispatch validation logic
belongs at the orchestration layer. Human-readable error guidance belongs at the CRM interface. Retry and backpressure
logic belongs at the integration boundary, not the user, and should not be delegated [5].

4.2 Platform Selection Criteria

The enterprise iPaaS was selected against four operational requirements: event-driven recipe execution, vaulted credential
management scoped per environment, configurable concurrency controls to protect downstream ERP capacity, and on-
premises connectivity support for internal network segments. Modern iPaaS platforms such as enterprise-grade workflow
automation tools enable self-hosted, API-driven, and event-based workflows that can interconnect enterprise systems with
Al services through intuitive, low-code environments. Self-hostable deployment ensures data privacy and control, which
is a requirement of compliance frameworks. However, it contrasts with proprietary tools operating in shared SaaS
environments [1]. Low-code recipe authoring was an additional criterion, enabling business-aligned IT teams to evolve
integration logic without requiring specialized middleware engineering expertise.

4.3 Integration Scope

The system model is based on five OTC state transitions: customer account creation, sales order entry, sales order
amendment, delivery confirmation, and invoice preparation and posting. Each OTC state transition is linked to a single
CRM-published event that initiates a corresponding orchestration recipe. API-led connection, which uses APIs to create
reusable connectors for multiple integration styles, is being adopted by enterprises. API-led integration enables agility and
is seen as better than creating point-to-point interfaces. When combined with event-driven architecture, this gives real-time
data, more flexibility and elasticity, and support for the aims of digital transformation [5].
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Figure 1: OTC Scope—Five State Transitions From CRM Event To ERP Posting [2, 5]
5. Architecture and Operating Model: How It Works
5.1 Three Organizing Principles

The replacement architecture was grounded in three principles derived directly from the failure modes of the legacy system.
The first is event-driven initiation. All integration entry points are anchored to meaningful business state transitions
published by the CRM platform. Event-driven and real-time integration through APIs facilitates immediate responsiveness
across systems, enabling organizations to move beyond traditional polling and scheduled batch architectures toward
genuinely reactive workflows [5]. No integration step depends on a user remembering a button sequence.

The second principle is early validation with contextual feedback. All inbound payloads are inspected and normalized
before any call reaches the ERP. Agentic Al systems bring natural language processing capabilities into this validation
layer, enabling the system to generate human-readable guidance rather than raw error codes [4]. If a request is incomplete
or inconsistent, the system intercepts it at the orchestration boundary, not after an ERP rejection.

The third principle is end-to-end traceability, in which each transaction is uniquely identified by a correlation identifier
that maps the CRM event to the posting in the ERP. Today, observability architectures rely on distributed tracing, structured
logging, and metrics to achieve end-to-end visibility over complex integration workflows. This allows organizations to
trace the lifecycle of a request through multiple services [9].

5.2 Layered Architecture

The architecture is made of three logical layers. The event layer includes CRM platform events and declarative automation
flows that publish structured payloads upon definable business state transitions. The orchestration layer contains recipes,
validation logic, transformation rules, retry policies, and error routing rules that govern the processing of each transaction.
The integration layer contains the API endpoints of the ERP system to which the orchestration layer sends the validated,
normalized calls.

This layered approach respects API-first enterprise integration best practices, where core systems such as ERP and
databases are exposed as system APIs, while data flows between system APIs are managed by process APIs. Experience
APIs encapsulate a purpose-built service for use by an organization's frontline users [12]. Instead of storing credentials in
recipes, they are stored in vaults scoped by environment on the orchestration platform. The use of vaults enables least
privilege at the connection level [7].
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Figure 2: Layered Architecture: Event, Orchestration, and ERP Integration Layer [5, 7, 12]

5.3 Validation and Normalization Pipeline

Prior to passing through the ERP API boundary, the payload is passed through a multi-stage pipeline within the
orchestration layer. It validates the presence of required fields, checks enumerated values against lookup tables,
standardizes date and number formatting, and applies field-level transformation rules to accommodate differences in data
models [4]. Some agentic Al systems within these pipelines can classify failures depending on their nature and route context
around failures. If validation fails, the structured output may be routed back to the originating CRM record.

NLP in error classification logic can transform an ERP error code submitted by the user into a human-readable response.
NLP validation in an autonomous ERP can analyze submitted values and contrast them with existing values to highlight
anomalies. Corrections can then be presented to users in a manner they can understand and implement [6]. Its self-
supporting nature favors first-touch advisor correction, and most issues can be resolved without engineering involvement.

Inbound payload
CRM platform event fires

Required field check fail Fail
all mandatory fields present? route to advisor

NLP error guidance Enumeration value check fail Fail
field + reason + S values in allowed sets? | | route to advisor

corrective action

Format normalization

dates, numerics, mappings

ERP API dispatch business deipRp denial
clean, validated call only no retry
- ~ Transient
Success

retry + backoff

ERP ID written back to CRM

K oy

Figure 3: Validation Pipeline Flow [4, 6]

1358
Vol: 2026 | Iss: 1 |2026



Computer Fraud and Security
ISSN (online): 1873-7056

5.4 Observability Model

The correlation identifier established at transaction initiation propagates through every execution step. Advisors see status
information surfaced within the CRM interface. Engineering and operations teams access step-level execution data, timing
metrics, retry counts, and error classification breakdowns through the orchestration platform's telemetry layer. Enterprise
observability platforms that integrate machine learning capabilities can analyze historical performance patterns to predict
potential system failures and recommend preventive actions, with organizations implementing such platforms reporting
significant improvements in operational efficiency and reduced false positive alerts [9]. The two observability surfaces
serve different audiences but reference the same underlying transaction record, preventing the common failure mode where
advisors and engineers hold conflicting views of a transaction's state [3].

6. Implementation: From Events to Postings
6.1 Business Partner Creation: Seconds, Not Minutes

The in-studio wait-time problem required targeted rearchitecting of the Business Partner creation pathway. Under the new
model, a CRM platform event fires the moment a customer account reaches a defined ready state. The orchestration
platform intercepts this event and initiates a synchronous Business Partner creation call against the ERP OData service. On
success, the ERP-assigned identifier is written back to the CRM record, and the CRM automation marks the account as
ERP-synchronized. APIs facilitate real-time data exchange and enable event-driven architectures with immediate
responsiveness across systems. This is precisely the mechanism that eliminated the serialized batch delay in this pathway

[5].

End-to-end latency for this transaction dropped from approximately 30 minutes to seconds. The architectural change was
the shift from a polling-driven synchronization model to a direct, event-triggered API call with immediate writeback
confirmation. No asynchronous queuing stage intervenes between the CRM event and the ERP response. Advisors confirm
ERP readiness within the same customer conversation, enabling vehicle assignment, financing, and delivery scheduling to
proceed without interruption. Research on ERP-CRM integration outcomes indicates that integrated systems enable better
decision-making and value delivery by providing a holistic view of both internal operations and customer-facing processes

[2].
6.2 Sales Order Orchestration: Correctness at the Boundary

Sales order creation and modification represent the highest-frequency and highest-stakes transactions in the OTC flow. The
orchestration layer applies the full validation pipeline to every sales order request before dispatching to the ERP Sales
Order Management API. Al-driven approaches bring a behavior-driven system to API management, analyzing traffic in
real time and detecting anomalies that point to processing failures before they reach backend systems [14]. Validation
covers order header fields, line item attributes, pricing override constraints, discount type requirements, and customer
assignment integrity.

Transient ERP-side failures are handled through a configurable retry policy with exponential backoff. The policy
distinguishes between retryable technical failures and non-retryable business rule denials. This distinction is operationally
critical. Agentic Al systems in enterprise integration environments can classify failure types and apply differentiated
response strategies, preventing undifferentiated retry amplification that would worsen the load on an already stressed ERP
[4]. A business denial is not retried; it is routed to the advisor with a specific corrective message. A transient technical
failure is retried within defined bounds before escalating to an alert queue. Success rates on sales order submission reached
the high-ninety-percent range during peak processing periods.

6.3 Invoice Posting: Removing the Manual Sequence

Invoice posting was re-architected from a manual click-sequence process to a fully automated, event-triggered operation.
When the CRM marks a delivery record as ready to bill, the orchestration platform captures the event and initiates an
invoice creation and posting call against the ERP billing API. The call assembles all required header and line item data
from the CRM delivery record, cross-referenced with the associated sales order. Automated workflow execution of this
kind, triggered by meaningful state changes rather than manual procedures, is a core capability of enterprise workflow
automation platforms that support both trigger-based events and complex conditional logic, making them suitable for
hybrid use cases across IT and finance operations [1].
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During financial close periods, a policy layer restricts certain categories of change. This reduces the risk of inadvertent
close-period violations. Self-healing ERP research shows that autonomous remediation engines can apply corrective rules
without requiring manual intervention and that integrating continuous monitoring with automated remediation significantly
reduces incident recovery durations and supports high system uptime [6]. The practical result is that invoices post in the
correct financial period with consistency that was structurally unachievable under the manual model.

6.4 Program Stewardship and Design Ownership

The integration modernization was led by a single accountable technical owner at the staff product management level. This
individual authored the orchestration blueprint, including the event-driven trigger model, validation pipeline design,
human-readable error guidance framework, and policy-gated promotion controls. The zero-downtime migration strategy,
close-period runbooks, and change evidence practices were established under this ownership. Subsequent scale-out to
additional applications was guided by the same owner, extending the core pattern without re-architecting the underlying
platform. Maintaining a single point of design accountability across a multi-year program ensured architectural coherence
as the system expanded. This reflects the broader principle that low-code automation platforms empower business and IT
users to rapidly evolve processes in response to changing requirements, improving agility and reducing operational risk [1,
5].

routing
Otc Stage Trigger Type Validation Scope Retry Policy Error Routing
Customer Required fields: customer INLP message to CRM
u :cu .
account CRM platform event q 3 retries, exp. backoff g
creation type, tax codes record

Sales order

CRM platform event

Header fields; line items;
customer assignment;

Transient: retry.
Business denial: no

Specific field +

initiation correction to advisor

pricing rules retry

Discount types, override [Transient: retry. INLP message; alert

Sales order

. . CRM platform event |constraints, delivery date [Business denial: no  |queue if threshold
modification o
validity retry exceeded
Delivery record
Deli . INLP to CRM
clivery ] CRM platform event |completeness; SO cross- [3 retries, exp. backoff message to
confirmation eference record

Header + line data; SO
match; period-close policy
gate

|Actionable message:
close-period changes
blocked

Backpressure-aware;

Invoi ingReady-to-bill
nvoice postingReady-to-bill event slows under ERP load

Table 2: Integration Pattern Summary [5, 9, 14]
7. Measurement and Evidence: What Changed After Cutover
7.1 Availability and Latency

The OTC integration path showed complete operational availability during the observation period after the system
transition to the new architecture. The vehicle assignment wait time at the studio decreased from its previous 30 minute
average to a duration of only seconds. Sales order first-pass success rates reached the high-ninety-percent range during
peak processing periods. The delivery scheduling process moved to an earlier time, which resulted in earlier downstream
invoicing and recognition activities. The results from the study show that Al-driven ERP modernization produces results
that match findings from previous research because Al and machine learning systems decrease manual work by over 30%,
and they help organizations achieve 99.8% system uptime in their commercial ERP systems [6].

The implementation of event-driven triggers directly affected the system availability performance. The research shows that
organizations using conversational and event-driven monitoring systems achieve better operational efficiency and faster
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response times than organizations using traditional monitoring methods because they experience decreased mental
workload and improved capability to detect problems before they escalate [9].

7.2 Exception Resolution and Change Health

Because error messages now carry specific, actionable guidance, the majority of integration exceptions are resolved at first
touch by the advisor without technical escalation. Research on organizational communication through APIs reports that
strategic alignment and robust API infrastructure can redefine communication in complex enterprises, resulting in outcomes
such as a 40% reduction in task completion time and faster resolution of operational issues due to integrated, real-time API
connections between systems [3]. The proportion of exceptions requiring engineering involvement dropped
correspondingly.

Change in health improved as well. Canary execution phases and shadow runs made it rare for a regression to reach full
production. When regressions did occur, the correlation-based observability model enabled rapid diagnosis. Enterprise
observability platforms incorporating machine learning report significant improvements in operational efficiency, reduced
false positive alerts, and more accurate identification of critical system issues through the ability to correlate events across
multiple system components [9].

8. Business Outcomes and Revenue Context
8.1 Direct Cost Recovery

The elimination of recurring triage cycles, manual data correction, and resubmission workflows produced measurable labor
recovery. Internal estimates indicate that approximately 200 or more productivity hours per quarter were recaptured from
activities previously consumed by troubleshooting opaque incidents and correcting avoidable data mismatches. Direct labor
and rework cost reduction is estimated at approximately $40,000 per quarter. These figures reflect directly attributable
savings. The indirect costs of delayed revenue recognition and customer experience degradation are separately significant.
These specific cost figures are drawn from internal program data and are not independently validated in the cited literature.

This kind of operational efficiency gain is consistent with the broader research trajectory. Organizations that implement
mature, integrated data and API strategies report significant EBITDA improvements, with the ability to respond faster to
market changes and identify emerging opportunities more rapidly than organizations relying on traditional approaches [15].

8.2 Revenue Enablement

The platforms for integration make no demand on their operations. The value of these systems emerges through their ability
to eliminate operational barriers that hinder organizations from converting existing demand into recognized revenue
streams. The unified data architecture together with its Al capabilities empowers organizations to identify patterns and
handle complex transactions that exceed the capacity of traditional analytical methods, which results in more precise and
timely business results [15]. The modernization process reached its deployment and scaling stage when public earnings
reports showed quarterly revenue of hundreds of millions of dollars. The program's contribution functions as a support
system that enables other functions to operate. The OTC path maintained its function through two main processes, which
included handling in-studio delays and managing order failures and executing invoice postings through automatic systems.
The booking process converted to recognized revenue without any delays caused by system integration.

The public revenue figures are cited solely to provide scale context. The specific contribution of this program is the
operational reliability that supported those outcomes, not a direct causal claim on revenue magnitude [2, 15].

8.3 Agility and Extensibility

The implementation of low-code orchestration systems not only built operational capacity but also developed rapid business
process implementation capabilities, which supported ongoing business needs. Non-developers can use low-code and no-
code workflow automation platforms to create and modify and deploy applications that use artificial intelligence
technology. The system provides users with the capability to build agent-based workflows through the combination of
artificial intelligence models and user-friendly design tools and existing workflow templates [8]. IT teams that operate with
business objectives could change validation procedures and develop new event classification systems and modify data
processing methods without needing to involve dedicated middleware developers. Organizations achieve multiple
advantages through this capability because their product configuration and pricing system and order type systems undergo
continuous updates. The use of low-code automation systems in enterprise integration environments enables organizations
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to decrease system complexity while increasing their ability to manage business operations through software tools across
different departments in their organization [9, 1].

9. Security, Privacy, and Governance
9.1 Least Privilege and Credential Management

For all integration steps, access is least-privilege. Service accounts that call ERP APIs are scoped to what the integration
needs and periodically reviewed. Credentials to systems in the environment are stored in environment-scoped vaults on the
orchestration platform, not in recipes or configuration files. In hybrid cloud and enterprise ERP environments, insecure
APIs and weak authentication are common attack vectors. Enterprise API platforms, like the API management services
provided by SAP BTP, provide an additional layer around the API surfaces that is important to secure and govern,
especially in agentic contexts, as described in [7].

The orchestration layer implements field-level redaction policies where personally identifiable and payment-sensitive fields
are stripped from data wherever possible at the orchestration boundary to prevent them from flowing downstream
needlessly. Zero-trust security architectures implement continuous authentication, encryption and behavioral monitoring
to counteract emerging cybersecurity threats and are increasingly recognized as critical for securing API-based integrations
in multi-cloud and hybrid environments [12, 14].

9.2 Change Governance and Staged Promotion

All production deployments are canary executions. In canary execution, a fixed fraction of production traffic is served
using the updated recipe, and the telemetry during the canary period is compared with the baseline error rates, latency
distributions and retry rates. In case any of the above metrics reduce, these measures lead to an automatic rollback. Agentic
Al tools in CI/CD pipelines can enable dynamic resource management, automated testing, anomaly detection, and
automated deployment orchestration. These tools require proper governance mechanisms to prevent Al agents from
implementing actions that are undesirable or circumventing human oversight [7].

During financial close periods, promotion policies limit changes allowed to be promoted to production to low-risk changes
only, ensuring that high-risk changes cannot be deployed until the close window passes. This creates a low-variability
period when minimizing variability is financially most desirable. Autonomous ERP systems with regulatory compliance
engines ensure data governance and accountability across the ERP modules, and this serves as an example for policy-based
controls in operational workflows [6].

9.3 Audit Evidence and Compliance Records

Each change release has an evidence package that provides a record of what validation was done, canaries, operator
approvals, and functional scope from a human-readable audit perspective without needing access to the orchestrated
platform supporting it. Governance frameworks ensure enterprise APIs are consistent, compliant, and high-quality. This is
achieved through the lifecycle, documentation, monitoring requirements and other governance aspects [12]. The evidence
model is lightweight for low-risk changes but explicit and thorough for high-risk changes. This supports enterprise
compliance through an audit trail without incurring the process overhead that might otherwise hamper operational agility
[5, 7].

10. Limitations and Future Work
10.1 Residual Edge Cases

Automation can effectively perform the regular, high-frequency and well-defined processes. However, cases involving
conflicting business rules, non-standard order configurations, or ERP configurations still require human judgment. Self-
healing ERP research notes that while Al can reduce manual overheads significantly, its adoption is limited to explainable
and autonomous operations, especially in the cases where human judgment or cognitive skills are needed [6]. Developing
richer self-service diagnostic tooling for advisors encountering these cases is a near-term priority, extending the plain-
language guidance principle to a wider class of exception types.

10.2 Validation Rule Maintenance

As both CRM and ERP platforms evolve through vendor updates and business process changes, the validation rules and
field mapping logic in the orchestration layer must be kept current. Drift between the validation ruleset and actual ERP
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API requirements is a latent failure mode. Agentic Al systems in enterprise environments keep refining their decision-
making as they absorb more operational data, making them more accurate in remediation over time [6]. However, this
continuous learning requires well-governed feedback loops and documented maintenance processes to avoid silent
degradation of validation accuracy. Automating validation rule synchronization from ERP metadata endpoints is under
evaluation as a mechanism to reduce the manual maintenance burden [14].

10.3 Automated Playbooks for Peak Windows

During known high-volume periods such as financial close, product launch dates, and promotional events, the system
currently relies on policy controls and human monitoring to manage load. Proactive self-healing systems take this further
by predicting possible failures based on historical data and starting preemptive operations such as pre-provisioning
resources ahead of peak loads [6]. Developing automated playbooks that pre-position concurrency limits, activate enhanced
monitoring profiles, and trigger proactive alerts based on volume forecasts would further reduce operational risk during
these windows. Conversational Al interfaces integrated with monitoring systems have demonstrated the ability to process
real-time system data and deliver actionable insights through familiar communication channels, offering a viable model
for this kind of proactive operational management [9].

10.4 Extensibility to Adjacent Domains

The architectural pattern established for OTC is directly reusable for adjacent integration domains. Partner onboarding
workflows, procurement order processing, and field service dispatching share the same structural characteristics: CRM-
driven events, ERP-side state transitions, strict input requirements, and a need for traceable and auditable execution. The
Model Context Protocol (MCP) and related agentic interoperability standards represent a next step in this direction. Existing
interfaces such as REST and GraphQL remain inherently stateless and schema-fixed, assuming that every interaction is
independent and self-contained. In contrast, agentic systems require continuity, semantic alignment, and shared
understanding across multiple tools, data sources, and collaborating agents [11]. Formalizing a reusable integration pattern
library that encapsulates the core design decisions as configurable, domain-agnostic components would compound the
governance and observability benefits already realized in OTC and position the program for this next generation of agentic
integration [4, 11].

Conclusion

The OTC integration modernization described in this paper demonstrates that operational reliability and architectural clarity
are mutually reinforcing. By relocating orchestration from an externally hosted, opaque middleware system to an internally
governed iPaaS platform and by layering event-driven triggers, pre-dispatch validation, plain-language error guidance, and
end-to-end correlation, the program resolved three distinct failure modes that had persistently degraded revenue timing and
customer experience. The integration of agentic Al into validation and error-routing pipelines brought a qualitative shift in
how exceptions are handled: rather than producing cryptic codes for technical specialists, the system generates actionable
guidance accessible to frontline advisors. Each design decision traced directly to a specific operational problem. The
resulting architecture is more reliable, more legible, and more governable than its predecessor. The governance model
sustains reliability across the platform lifecycle without slowing operational agility. As agentic Al and API interoperability
standards continue to mature, the event-driven, guardrail-first pattern established here provides a reusable foundation for
extending this reliability across the broader enterprise integration landscape.
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