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Abstract: At present, large organizations, such as those on Fortune 500 lists, are trying to manage the integration of multiple systems —
namely, Enterprise Resource Planning (ERP) and Customer Relationship Management (CRM) systems — in order to allow for more
efficient and real-time data transfers between these systems and their associated data access methods. This article highlights IBM'’s
consulting practice as providing architectural guidance along with technical execution support on the large-scale integration of clients’
Salesforce CRM, Oracle ERP Cloud, Oracle E-Commerce and SCM Cloud systems through a case example involving Integration Cloud
(OIC). Since there are hundreds of clients involved across several industries, including manufacturing, financial services, health care, and
retail, the discussion also highlights the author’s role as Lead Technical Engineer providing project leadership on a complex and high-
risk, platform-wide upgrade of OIC from Generation 2 to Generation 3 across multiple client enterprise systems, resulting in no unplanned
downtime during the upgrade. Additionally, the discussion describes the requirements for developing EDI (Electronic Data Interchange)
flows, implementing General Data Protection Regulation (GDPR) security, and developing Intellectual Property that is now in IBM’s
Global Accelerator Library. The integration efforts documented in this article support significant business benefits, including 60%+
improvement in manual processing time, improved data security;, and a scalable framework (Integration Blueprint) to support further
expansion of enterprise integration globally.

Keywords: Oracle Integration Cloud (OIC), IBM Consulting, Enterprise Architecture, Salesforce CRM, Oracle ERP Cloud, SCM Cloud,
EDI Integration, Digital Transformation, GDPR Compliance, Cloud Migration, OIC Generation 3, Fortune 500, Systems Integration,

L. INTRODUCTION

1.1 The Digital Crossroads: Where Legacy Meets Opportunity

The global enterprise is facing a significant integration challenge. The Fortune 500 organizations that lead the pack in their
industries are more than big companies; they're a complex web of ecosystems working together to provide goods and services at
scale. These companies can stretch around the world and operate thousands of suppliers globally, provide millions of customers
with services every day, and process more data than was imaginable only 10 years ago. But behind the pretty dashboards and
subscription-based data that you see every day lies an ugly truth; many of the systems that support these huge organizations were
not created with the ability to communicate with other systems [1].

Sales teams use one software platform to find and create new sales opportunities. Finance departments use different
software platforms. Supply chain managers use yet another set of software applications to track inventory and shipment logistics.
On top of those software systems are a multitude of legacy applications that can't communicate with each other (older "on-prem"
solutions), custom-developed software systems that work within a given enterprise but can't communicate with multiple businesses
or entities (multi-tenant solutions), and an external network of trading partners that each use their own systems to manage their
products and services [5]. The result of this situation is that the businesses themselves are operating under a broken model of
operating. The result is that there is no transparency or visibility regarding where data lives or how it moves between different
systems, and to make matters worse, when something happens to a customer order placed in a CRM, it could take several days
before that order appears in the ERP system (if at all) [3].

Shipment tracking information also requires phone calls and emails instead of being able to communicate directly from a
system to another system. The inability to navigate the rules surrounding sensitive data and its tracking is a nightmare for many
organizations; however, it is not just a question of information technology. There is also an enormous impact from a business
standpoint with very serious repercussions like: delayed revenue, retention of customers, excess inventory, compliance failures and
poor use of outdated data. The inability to integrate these systems is the inability to compete, especially in an environment where
agility and real-time data make all the difference between being a market leader versus a follower.
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1.2 The Integration Imperative: Building the Enterprise Nervous System

In addition to establishing a connection between two systems, the development of an Enterprise Nervous System will be
required; an Enterprise Nervous System will consist of a dynamic, secure, and scalable Integration Framework that resides in the
middle of the enterprise and facilitates the movement of information between all systems, partners, and decision-makers.

Point solutions or “ad hoc” scripting will not provide an acceptable solution to this problem; therefore, a strategic
architecture must replace both of these options as a viable solution. This architecture must be constructed from the ground up to
meet the scale, complexity, and volatility challenges posed by global business activity. It is anticipated that up to 10,000 transactions
will be processed per day (e.g., sales orders, invoices, inventory updates, and shipping confirmations), and none of these
transactions can have an error

Additionally, the architecture will also be responsible for converting between the varying formats of all different types of
data that will be used by the numerous systems. (e.g., modern web services using APIs versus legacy EDI, examples of which are:
850 Purchase Order and 214 Shipment Update). Additionally, the integration framework will be required to meet stringent security
requirements — maintaining all personally identifiable information (PII) encrypted, access controlled, and audited — including the
recent General Data Protection Regulation (GDPR) [6]. Finally, the architecture must allow for growth (i.e. platform upgrades,
new technologies, and additional systems) without interrupting the business operation supported by the architecture.

1.3 From Projects to Platforms: The Shift to Strategic Delivery

This article outlines how we have made considerable effort over the years to establish an enterprise nervous system for
some of the largest corporations around the world across many industries including Manufacturing, Financial Services, Health Care
and Retail. The story shows how we moved from a traditional project delivery methodology to develop reusable platforms and
long-lasting intellectual property.

Central to this effort is Oracle Integration Cloud (OIC). We selected OIC due to its built-in capability of integrating front
office solutions such as Salesforce with back office solutions such as Oracle ERP Cloud and Oracle SCM Cloud. However, our
work did not end with justconfiguring OIC. We designed highly complex orchestration flows to automate all aspects of the quote-
to-cash process so that there would not be any manual data entry resulting in errors.

We also built Electronic Data Interchange (EDI) pipelines to allow seamless, automated communication between our clients
and their global trading partners to greatly improve supply chain visibility [4]. We created data processing pipelines made possible
through Oracle Big Data Cloud Service so that our clients can take advantage of the massive amounts of data produced through
normal business operations to enhance their decision-making capabilities.

Finally, we led one of the highest-risk initiatives within any cloud environment—an enterprise-wide upgrade of Oracle
Integration Cloud from Generation 2 to Generation 3. In this case, all upgrades within the various enterprise environments were
performed with zero unplanned downtime due to careful planning, rigorous testing and significant in-depth knowledge of the
platform [10].

1.4 Beyond Delivery: Creating Lasting Value

Although there are many successful completed projects in this project collection (as shown), It is the long-term impact of
the completed projects that demonstrates their true importance. The architectural blueprints, solution designs and integration
patterns created with these completed projects will not remain with just one customer's project, they will also become documented,
formalized and identified as part of an overall accelerator library; an aggregate set of reusable standards that will provide a base
for new customer projects. Transforming project specific items into organizationally owned intellectual property has allowed
organizations to ship product to customers quicker and with less risk, resulting in improved outcomes for future customers.
Consequently, the value of the original work created will be increased substantially for all customers.

The intent of this article will be to review all aspects of this journey; outlining the methodologies used, architectural
decisions made and challenges faced. The article will highlight the measurable results achieved, including integration of security
and compliance throughout all integration's, successful completion of platform upgrades without affecting the business, and
creating reusable project blueprints to help ensure a successful project in the future. In this regard, this article will not only serve
as a retrospective of completed projects, but will also provide current and future architects a practical reference in their ongoing
pursuit of architecting enterprise resiliency using cloud integrations and digital transformation.

ILMETHODOLOGY
For the enterprise integration projects, the methodology adopted was a combination of traditional waterfall for overall
architecture and agile iterations for development and deployment. Four phases comprised the structure of the methodology:
Discovery and Architecture, Development and Configuration, Security and Compliance Integration, and Testing and Hyper-care is
shown in below Figure 1:

2.1. Discovery and Solution Architecture

e During the first phase of the project, the project team was able to get input from client IT leaders and business partners to turn
general business requirements into a detailed technical plan.

e Analysis of Requirements: Business process design workshops were held to identify the way the current processes work;
identify problem areas (i.e., manual entry of sales orders); and define the key performance indicators (KPIs) for each of the
processes, including, but not limited to, the time it takes to process an order, the number of errors in an order, and the transaction
volume associated with the order.

e Platform Selection: The Oracle Integration Cloud (OIC) was chosen to be the main integration platform based on the fact that
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it has built-in connectors to both Salesforce and Oracle ERP/SCM, has the ability to perform complex orchestration and support
multiple processing methods (real-time and batch).

SOURCE SYSTEMS

SALESFORCE
(Front Office) |...

EDI TRADING PARTNERS

INTEGRATION LAYF)!/

ORACLE INTEGRATION
CLOUD (0IC)

TARGE; SYSTEMS

« Orchestration Flows
« Data Mapping &
Translation
« Error Handling

ORACLE ERP

(Back Office) BIG DATA CLOUD

SECURITY & COMPLIAN

« Encryption
* Access Control
+ GDPR

+ Auditing
« Tokenization

Figure 1: Oracle Cloud Integration Architecture

o Creation of Blueprints: Creation of high-level architecture diagrams to help define data flow, system boundaries, security
zones, and error handling processes, taking into consideration scalability for growth in transaction volumes and addition of
new systems.

2.2. Integration Development and Configuration

Once the architecture was approved, the development phase began with the use of OIC's low-code tools and custom
adapters.

Salesforce to ERP Integration: Complex integrations were built to automate the quote-to-cash process by mapping
Salesforce objects (e.g., Opportunities, Orders) to Oracle ERP Cloud entities (e.g., Sales Orders, Invoices). Logic was built into
these integrations to enable data validation, enrichment and transformation.

EDI Flow Implementation: EDI document standards (850 Purchase Orders, 204 Load Tender, 214 Shipment Status, 990
Response, 210 Invoices) were implemented for customers in the supply chain [4]. OIC was configured to translate these EDI
standards to Oracle SCM Cloud objects enabling seamless communication with external trading partners.

2.3. Security and Compliance by Design

Security was a key element in determining how to develop the architecture around the financial data and personal data due to their

sensitive nature so that security is woven into the development of the architecture rather than just an added feature at the end. The

Enterprise adopted a “Privacy By Design” approach and utilized Oracle security products as a comprehensive security solution to

ensure compliance with the General Data Protection Regulation (GDPR) [4][6].

e Oracle Data Safe was used to automatically discover and classify sensitive data throughout the databases within the enterprise
and identify persons’ data that was subject to the GDPR [2].

e Data at rest have been encrypted with Transparent Database Encryption (TDE) and data in transit have been encrypted in
accordance with established encryption protocols. In addition, Oracle Data Safe was also utilized within non-production
environments to mask persons' data while maintaining referential integrity to conduct development and test activities with
persons' data [4].

e Fine-grained, role-based access control (RBAC) was established in both OIC and the target applications to limit the access
(minimum necessary) of users and systems to support their functions, thereby significantly minimizing the attack surface [8].

e An activity audit was established to create a full audit trail of all data accesses and modifications. Alerts were configured to
advise the System Administrators of any unusual activity related to data access (e.g., unauthorized access attempts or unusual
volumes of data exported) to enable rapid response to the incident.

2.4. Structured Testing and the OIC Gen2—Gen3 Upgrade Protocol
The OIC platform upgrade was made using a comprehensive testing approach because of the high risk involved.
e Testing Strategy is Multidimensional: in a structured testing program, test case execution will occur at the following levels:
Unit Testing, Integration Testing, User Acceptance Testing (UAT) and Performance/Load Testing
o Upgrades are considered a Program: the transition from OIC Generation 2 to OIC Generation 3 has all been treated as a formal
project driven by a live client base. A full runbook is developed for each of the client environments using the following items: Phase
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Cutover Plan, Comprehensive Rollback Plan, and Comprehensive Regression Testing performed in a Sandbox that replicates
Production environments [5]. The entire upgrade transition has been completed without any unplanned downtimes by validating all
integrations to the new release prior to cutting over new production traffic.

IIIL.LRESULTS
Implementing architectural strategies and operational strategies as described above produced significant and measurable
results with respect to a number of dimensions including risk reduction and operational efficiencies.

. Performance Quantitative .
Metric Category Indicator Result Business Impact
Operational Mgnual Processing >60% Faster order-to-cash cycles; reallocation of staff
Efficiency Time (Salesforce- Reduction to higher-value tasks
to-ERP) )
Data Exposure >90% L . )
Risk & Compliance Risk (Post-GDPR Reduction Slgmﬁcanﬂy enhanced security posture;
compliance with stringent financial regulations.
Controls) (Est.)
Zero . - . . .
Platform Stability OIC Gen2 — G§n3 Unplanned Business cor'lt‘lnulty ensured <‘iur1n‘g a high-risk,
Upgrade Downtime . critical platform migration.
Downtime
New IBM 30-40% Accelerated delivery timelines and reduced
Intellectual ; . .
Propert Consultant Setup Reduction costs for new client engagements using the
perty Time (Est.) blueprints.
Data Accuracy Manual Data Entry Eliminated Improved data 1ntegr1ty across CRM and ERP,
Errors leading to better reporting and decision-making.

Table 1: Key Performance Metrics and Impact

There was an incredible 60% decrease in the amount of time it took for customers to process, create sales orders, update
inventory and invoice through automating this entire process is shown in below Figure 2. The original process of performing all
activities in an error-prone manner was converted to real-time event-based architecture. This allowed clients to process their orders
in minutes as opposed to days using this new method [3].

Reduction in Manual Order Processing Time

Processing Time (Hours)
IN]

T T
Pre-Integration Post-Integration

Figure 2: Reduction in Manual order Processing Time

A major highlight of the overall solution was the zero-downtime upgrade of the OIC platform. By implementing a
successful upgrade of such a large, complex multi-tenant platform, which helped to eliminate a considerable business risk, proved
that it is possible to perform an upgrade of a complicated multi-tenant cloud application without causing any disruption to an
existing business.

The reusable architecture blueprints have outlasted individual client projects, forming a durable foundation for future
engagements. Documenting best practice models and adding them to IBM’s accelerator library has resulted in a 30% to 40%
decrease in the setup time required by subsequent teams working on Oracle integration projects and has allowed IBM to increase
its capabilities to provide clients with a quicker, more efficient manner to deliver value.

IV.DISCUSSION
The findings support a major transformation in how larger organizations should carry out their integration work. Merely
linking system A with system B is inadequate; today’s integrations will require an intelligent and secure integration platform as
well as being able to grow along with the organization (i.e., scalable) while facilitating the implementation of an organization’s
business plan.
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4.1 The Strategic Value of the Integration Layer

The 60%+ efficiency gain achieved through the Salesforce-to-Oracle ERP integration highlights the integration layer's role
as a driver of business value [11]. By automating the quote-to-cash process, the architecture effectively eliminated the "swivel-
chair" integrationwhere employees manually rekey data between systems. This not only sped up transactions but also drastically
improved data accuracy, a finding consistent with industry analyses showing that manual data entry introduces errors in over 10%
of records. For the CFO and sales leadership, this translates directly into faster revenue recognition and a more accurate view of
the sales pipeline.

4.2 The Imperative of "Privacy by Design" in Multi-Cloud Architectures

Using an Oracle Data Safe and the establishment of GDPR compliant controls to do so illustrated how crucial it is to embed
security within the architecture of applications from day one. This is especially true for financial services and healthcare clients,
who must have non-negotiable embedded security in their application architectures. The projected 90% reduction in risk of data
exposure occurred when the shift was made from a perimeter-based security model for protecting data to one that utilizes a data-
centric model. By discovering and classifying the sensitive nature of the data, enforcing encryption on the sensitive data, and
implementing fine-grained access controls on the sensitive data, the architecture provides assurance that if a breach occurs at the
network perimeter, the sensitive data contained within the application will still be unintelligible and inaccessible. This approach of
using a data-centric architecture for securing applications is consistent with the modern philosophy of zero-trust security and is
necessary when trying to navigate through the complicated web of global data privacy regulations.

4.3 Managing Technical Debt and Platform Evolution: The OIC Upgrade Case Study

The successful completion of OIC Gen2 to Gen3 upgrade program is an excellent example of managing tech debt (technical
debt) as well as the evolution of a platform over time and how it has been done before through case studies. The planning phase,
testing strategy, rollback plan, and phased cutover methodology used for this upgrade showed that these types of risks can be
mitigated by the correct methodologies [5]. The zero-downtime result demonstrates that complex platform migrations can be
executed safely when underpinned by rigorous planning, phased cutover methodology, and comprehensive regression testing. This
experience provides other companies with an example of how they, too, can be successful when migrating from one cloud platform
to another.

4.4 From Project Delivery to Asset Creation: The Value of Reusable IP

The incorporation of Solution Design Documents and Architecture Blueprints into IBM's Accelerator Library is an essential
development that goes beyond completed projects delivered to dedicated clients, instead transforming what previously were single-
engagement consulting projects into an Intellectual Property Asset that can be used multiple times by assisting IBM in the quick
ramp-up of future projects while providing a consistently high quality of delivery [12]. Additionally, future clients will see reduced
costs and/or risk for their own solutions and projects, as their designs will benefit from proven patterns, developed from previous
engagements with Fortune 500 companies. The cycle of innovation and reuse is a hallmark of a mature, world-class consulting
firm.

V.CONCLUSION
This article has presented technical leadership and architectural best practices in the Oracle consulting practice at IBM and
how they can help Fortune 500 companies solve complex enterprise integration problems by using Oracle Integration Cloud to
connect important business applications (Salesforce, Oracle ERP, and SCM Cloud) together to create real-time data streams and
automate core business processes.

Based on the analysis of these efforts, we have drawn three main conclusions: 1) an integrated architecture platform will
produce tremendous operational efficiency gains, reducing manual effort and increasing data accuracy, which can flow directly to
increased profitability; 2) security and compliance requirements (particularly with respect to GDPR) must be built into the very
foundation of the integration solution rather than added after the fact; and 3) a disciplined, programmatic approach when
implementing any platform evolution (e.g., OIC Gen2 to Gen3 upgrades without downtime) is essential to remain stable while
continuing to leverage new innovations coming in the cloud.

The architectural designs/ blueprints and re-usable assets created in association with these client projects are all now
included in IBM's worldwide Knowledge Base, allowing for faster and more consistent results for any future clients. This process
establishes the Principal Architect's role as more than providing systems engineering support; it also serves as an expert consultant,
translating business vision into a technical solution, and developing long-term value to be leveraged globally by the organization.
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