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ABSTRACT: The card payment platform Offer Management Platform, an essential global capability that enables
customized promotions and discounts to be shared between banks, retailers, cardholders, and the The card payment
platform network, faced financial and reputational risk due to complications that included long release cycles,
bottlenecks caused by a monolithic architecture, impactful data pipelines, and lengthy and complicated compliance
preparations in times of high retail activity. This paper presents a plan for modernization centered upon automated
compliance programs, credential course data testing through scalability, data-driven conditions to enhance
personalization with the use of Al, and adopting Continuous Integration and Continuous Delivery (CI/CD) practices.
The result of the modernization presented returns of more than 15 million in new revenue per year, transaction
throughput at 3X the historical volume of peak rates, 80% productivity improvements in PCI/SOX audit preparations,
and release schedules reduced from weeks to less than 24 hours. Innovation in the improved systems addressed global
data shared across complex environments through parameterized automation; confidence of engagement with stake
holders through the use of synthetic testing to test performance; and the balance of marketer turnaround time while
working closely with governance, risk, and compliance. This case study outlines how large enterprise platforms can be
transformed in stages to robust digital commerce capabilities at the enterprise scale, while managing compliance and
responsive to market needs.

KEYWORDS: Continuous Integration (CI), Continuous Delivery (CD), PCI/SOX Audit, Parameterized Automation
I. INTRODUCTION

The card payment platform is a leading payment service provider, comprising and managing over 3.1 billion active
cards, and trillions of dollars in annual payment volumes, providing some of the basic work of making the world work
in transaction and payment. The card payment platform is the second largest credit card processor in the United States,
and operates as secure, personalized payment connecting banks, cardholders, and retailers across the payments
ecosystem to perform its work in this ecosystem. The Offer Management Platform (OMP) which is an offering within
the card payment platform's suite of services uses rich payment data and its capability to transact in real-time to create
engagement opportunities with cardholders around tailored offers and discounts. OMP can process millions of
transactions a second, and as part of the card payment platform, it is important for taking advantage of market
opportunity during peak retail moments (e.g. Black Friday). OMP has helped change simple promotions into high-
powered revenue-generating loyalty enhancements for the card payment platform's network of merchants and
cardholders.

The card payment platform has positioned OMP as a central or core part of all plans for personalization of promotions
across merchants, banks, and cardholders. OMP connects all these elements of the network, while protecting
compliance and integrity for each party. The platform accomplishes this while processing millions of transactions in
real time, which becomes even more essential during busy retail periods. OMP takes proprietary artificial intelligence
and data models to prepare, create and distribute personalized incentive offers for usage by bank cardholders at
checkout, including checking if cardholders are in fact eligible and activating discounts at the point of sale [2]. This
must be done quickly and efficiently, because if OMP fails, the card payment platform loses very costly business and
potentially damages its reputation. OMP is experiencing unprecedented demand during peak retail periods such as
Cyber Monday and Black Friday, when U.S. retail card transactions spike significantly.
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Retail sales have increased, and sustained growth in on-line sales, and sustained longer than historic promotion periods
have promoted billions of dollars in transactions, especially in e-commerce. With the anticipated behavior of Japanese
consumers, OMP needs to enable the experience of individualized offers quickly, as the longer it takes to create the
offers, the consumer will just put their relationship with banks, merchants and other aspects of their external life on
hold. Thus, while it is important to gather data and secure that data, it is also important to maintain compliance
solutions, and develop the infrastructure to scale with peak period business volume. The card payments platform's offer
management platform's ability to support real time offers generated during peak commerce events will solidify the role
of the offer management platform in the payments infrastructure and could provide a significant ongoing competitive
advantage to the card issuers in a digital economy. The insights produced from generated data, will drive merchant
sales and customer engagement and provide insight into economic throughput and operational performance during busy
operational times of economic and social pressures.

The offer management platform (OMP) is the primary vehicle to connect the merchants, cardholders and financial
institutions in the payments ecosystem. The OMP enables merchants to leverage targeted data insights and promote
targeted promotions to support customer engagement and retention in card programs.The cardholder receives these
promotions methodologically and efficiently through the use of a variety of channels to support an enhanced shopping
experience with opportunities that are of special interest. The banks and the card acceptance platform maintain the
OMP to provide the necessary security and regulatory compliance to protect this sensitive financial data, which
increases the trust of those in the community. For example, the OMP was used in holiday campaigns initiated by a
national chain of retailers, which served discounts to targeted consumers based on activity tracked in the retail chain's
purchasing database. Real-time activity tracking empowered a retailer to not only lower the overall promotional costs
but enhance efficiencies at acquisition of customers through the discounted opportunities. As mentioned above, the
offer management platform embodies the idea that businesses can follow a data based scalable process to promote sales
and improve customer retention and experience in addition to regulatory operational compliance.

The card acceptance platform offer management platform has an enormous scale processing tens of thousands of
transactions a second during peak hours. This is significantly larger than the second largest transaction processing
network from the card acceptance platform, which processes an estimated 20,000 transactions a second. Flows of this
magnitude of money and data is essential to prevent or stop the platform, as a stoppage will cost revenue from the
missed offers or time delays in engaging the consumer. In fact, stoppages of even a shorter duration cost with respect to
tens of millions of dollars, when looking at a payment processing card acceptance platform that must approve millions
of transactions a second. Equally important, the card acceptance platform must build in security for the auditing and
processing to be PCI or SOX error compliant, as the ramifications of non-compliance could personally affect the card
payment platform and merchants reputation and carry enforcement penalties. The card acceptance platform will
continue to navigate a difficult proposition of balancing the interactive pressure of real time phases of processing speed
and data accuracy both in framework and organizational scale as well as remaining compliant with regulatory
compliance on an important commerce platform and specific for the offer management platform.

The offer management platform is faced with the engineering and technological challenges of technology functionality
in such a size and complexity and simultaneously balancing speed, accuracy, and compliance. The platform will need
to be able to process millions of transactions a second without a stop or lag within the offer executed when released in
"real time." Not to mention, when processing at scale, the levels of compliance related to the usual security
expectations and reviewed by the usual risk stakeholders and teams to publish, review code or release specification.
The engineering staff will have to engage in and out, very quickly to meet peak surges in retail loads, while increasing
security, while stability of the platform, product releases next tolerable engagements and evaluative testing and
consumptive use impacts on the ability to not incur significant resource costing of lost or delayed service provision or
regulatory compliance. This is not just technology, this operational challenge. The value of the business and trust in the
platform are based on how well our internal teams collaborate, adapt, and respond to multiple unique use cases.
Continuous iteration and improvement of the platform for rapid change in market needs and regulation will only
exacerbate the challenge [5].

The Offer Management Platform of the card payment platform had a number of challenges that inhibited its operation,

notably long release cycles that postponed the launch of new campaigns, resulting in lost marketing opportunities The
design was monolithic which produced application responsiveness issues under high demand transactional loads and
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could not manage peak transaction periods. The data pipelines which leveraged Hadoop ETL processing in batch
processing consistently failed to process offers which delayed offers and diverted offers which impacted our
cardholder's merchants and merchants' cardholders. Manual testing methods were also not executed at the same pace as
the business flow, introducing defects into the platform that caused delays in features for offers and delays in precision
for deliverable offer timing. Complexity regarding compliance was increased with the manual effort of collating
required evidence for audits which was onerous and time-consuming, and increased the risk of compliance gaps.
Collectively, these issues added to the overall risk of lost sales, merchant relationships, and potential legal implications.
In order to sustain its position as a leader in customized commerce, The card payment platform would require a major
overhaul of the platform for the purposes of improving speed of delivery, scalability, data integrity, automation of
testing, and automation of compliance [6].

Significant systemic issues exist within the Offer Management Platform of The card payment platform that warrant an
upgrade to the platform. First, slow time-to-market as a result of long release cycles would mean offers for new
campaigns would arrive at market too late and would lack relevance. The monolithic architecture of the platform
suppressed scalability and efficiency causing limits in transaction traffic during peak times/days. The customer
experience and merchant trust was compromised through the frequent mis-targeting of deals and revoked offers as a
result of timeliness with failed offers reporting errors in the data pipeline. The manual nature of testing, relying on
regression testing, could not keep pace with business changes leading to gaps in quality and continued defects in
production. Lastly, operational teams faced additional load/cost through the manual compilation of audit information
for compliance with PCI and SOX. The platform was at risk of lost revenues, compliance exposure, and damages to its
reputation and therefore an overhaul of its technology and operations would enable improved speed of delivery,
scalability, data reliability, automated testing, and framework of compliance automation.

The payment provider has made a commitment to a broad modernization initiative to the Offer Management Platform
(OMP). Part of this initiative includes the migration of the OMP from a traditional monolithic environment to a
modular and API-centered architecture design to meet evolving business needs while also decreasing time-to-market
and operational cost by automating manual testing and compliance auditing processes. It is also committed to real time
processing and cloud-based data engineering to improve data pipeline targeting reliability/recovery rates for increased
data pipeline targeting accuracy and reliability. In conclusion, the modernization project will also allow and
accommodate increasing demand for customization, security, and enterprise-wide compliance at scale while creating
and realizing sustainable operational and financial efficiencies. [7]

II. RELATED WORK

The recent transformation of offer management platforms signifies a modern, up-to-date progression of offer
management platforms by moving away from traditional monolithic systems and adopting modular, cloud-native
architectures based on MACH principles (Microservices, API-first, Cloud-native, Headless). The new architecture
allows for more scale, speed, and customized experience for the individual consumers of these services. A number of
case studies are presented to discover realizations and provide example organizations including The card payment
platform that have replatformed their systems to gain enhancements of features, and improvements in reliability of data
and compliance via API orchestration and real-time processing. The research objectives address event-driven
extensions for reliable data pipelines in contrast to a number of area of consideration which explore and even question
the use of Al directed towards fraud prevention and detection referencing a need for performance, security, and
compliance. Techniques for particular modernization exemplars are focused upon operational improvements but have a
framed vision for innovative enhancements to digital commerce through supporting academic and industry reports to all
claims.

The scope of this review is specific to simply published documents that preceded 2020 and articulated The card
payment platform’s platform modernization and digital commerce transformation. This is inclusive of The card
payment platform corporate 2019 Annual Report, discussing their real-time payment infrastructure and even using
distributed architecture, as well as improved security using tokenization and the fraud scoring robot. The use of both
blockchain technology and tokenization improved security and efficiency in the international payment vector. The card
payment platform also couched in some Al in the form of fraud detection prevents and operationally erases losses
based on Al powered systems. Additionally, the review layout case studies as The card payment platform has
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transitioned from the role of payment processor to digital services provider all while trying to actively innovate around
distinguishing between payment and digital identity. In closing the final review worth noting is some the key
modernization initiatives that serve as a base for even further enablement to the respective Offer Management Platform.
Lastly, The World Bank printed a 2019 white paper relative to "Innovation in Payments: Opportunities and Challenges
for EMDEs" [8].

The research touches on advancements to the payment system, regulatory reforms, digital accessibility, and transaction
experiences all related to modernization. Real-time payments using the ISO 20022 standard [9] are highlighted as good
investments, especially for high-value transactions, and Canada's predicted reduction of payment risk and liquidity
costs was shared. The paper draws on the expected impacts of central bank digital currencies, financial inclusion, and
the potential shift from traditional payment formats to digital formats like electronic money, peer-to-peer transfer, and
mobile banking. It also reviews the emerging development of hosted cloud payment platforms, improvement in the
real-time gross settlement systems, and migration towards an API-based and automated due diligence in financial
technology. Studies on adjustment, and studies on interoperability, and regulatory compliance and secure, immediate,
and controlled processing drive the revolution in payments.

A body of work focused on real-time account-based payment systems is emerged prior to the year 2020. Changing
systems and systems change are the subjects of each discussion. Singapore was an early adopter of a real-time
payments system, FAST, in 2014, which enabled the near real-time settlement of interbank transfers. This postures
advancements in already anticipated real-time payments infrastructure for worldwide payment standard development.
The UK's Faster Payment system [10] had been live in the UK marketplaces for several years prior to 2019, and is
experiencing evolution with new access models and approval-based transaction logs as are described in the World Bank
paper. This continues to demonstrate the challenges of establishing a fully integrated payments system. Review of the
reports and evaluations of growing global RTGS with settlements signaled migration from batch based settlement to
real-time settlement, which are both than batch processing to settle transactions and limited price to product, all of
which enhances liquidity management, and reduces settlement risk. Studies also analyzed aspects of ISO 20022
adoption, legacy systems integration, and architectural and policy modifications being made for safe, reliable, high-
throughput real-time payments. Together, these articles add vital knowledge about the technical, operational, and
regulatory complexity present in developing real-time payment systems: all dimensions that provides a launching pad
for additional innovations in payments. Prior to 2020, research suggested that Real-Time Payments (RTP) systems
improve customer satisfaction and reduce payment time, but at the same time, RTP systems complicated liquidity
management for banks. RTP systems make payments more susceptible to volatility due to, by definition, the reduction
in time and/or opportunity to delay payments and net them. To counter volatility and risk, it is often in banks' interest to
hold higher shares of liquid assets, which can restrict a banks' ability to place funds in poor-yielding illiquid assets. In
other words, with RTP systems, the immediateness creates, by nature, more volatility and a liquidity management
burden upon the banks, and the structure of which the assets are allocated and risk managed is altered. The outcome is
that banks tend to invest a more liquid and safer portfolio than they did pre-RTP, which could impact the availability of
credits (how funds are exchanged upon demand). The importance of the management of real-time payment flows was
demonstrated in studies that utilized geographic samples in countries where the availability of liquidity buffers
improved and liquidity transformation mechanisms changed due to the implementation of instant payment systems

[11].

Research on Real-Time Payments (RTP) prior to 2020 employed a variety of empirical techniques to study the effect of
RTP on liquidity. Studies examining flow-performance relationships investigated how investor or bank behavior,
including fund flows and payment volume, reacted to historical liquidity and performance information. Panel data
regression models were specified to control the influence of fixed effects and to test the impact of RTP implementation
on outcomes, including asset holdings and liquidity buffers. Difference-in-differences methods and natural experiments
were used to compare treated and untreated comparators, conducted to causally estimate the effects on liquidity
measures of RTP implementation and the impact of exogenous shocks or timing of RTP roll-out on liquidity. Partial
least squares regression and a composite liquidity index were also conducted. The latter were developed to establish a
comprehensive liquidity proxy and to evaluate the influence of liquidity proxies on the multiple small-scale open and
closed payment systems. These methods relied on transaction-level data and quantitative financial econometrics in
order to study the complex interrelationship between RTP and liquidity requirements, buffers, and overall market
stability.
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III. SYSTEM ARCHITECTURE

In order to improve CI/CD pipelines to enable better software releases and to develop complete automation and Al-
driven validation processes for system accuracy, scalability, and compliance. All of which was achieved by integrating
GitLab with container orchestration solutions, such as Docker and Kubernetes, and automating infrastructure
provisioning with Terraform and Ansible, all while building quality and security checks into the pipelines to break
down silos between development and operations teams. Your duties included designing automation frameworks to test
complex offer lifecycle processes, automating compliance evidence for regulatory standards, integrating machine
learning models to provide personalized offers, and conducting performance testing under heavy retail loads. This
required strong software engineering understanding and experience with system reliability, infrastructure automation,
test design and collaboration with stakeholders to re-engineer a legacy offer management platform into a composable
and compliant digital commerce platform.

A robust CI/CD pipeline for containerized deployments integrates Docker and Kubernetes with GitLab CI/CD, which
allows merchants to seamlessly deploy an updated Docker container to a Kubernetes cluster with a change in code. The
provisioning of infrastructure has been fully automated with Terraform and Ansible to provision separate test and
production environments. The deployment process uses the Blue/Green approach to achieve 0% downtime during
releases therefore enabling considerable marketing campaigns, workload on existing transactions and the ability to
rollback without human intervention. An automated testing framework that spans the entire offer lifecycle supports
selenium, cucumber, and REST Assured automation, in addition to scenario testing eligibility, coupon redemption,
merchant qualification and planholder segmentation. These testing applications are designed to be parameterized and
data driven to maintain consistent quality across various international contexts. Performance testing was conducted
using JMeter and LoadRunner when high volume events were simulated to test for issues in database processing and
Hadoop ETL workloads. The platform has been upgraded to use Spark and auto-scaling Hadoop clusters that have
naturally allowed for the ability to ingest three times the typical outflow without breaking a sweat during peak outflow
periods.

Existing machine learning models were deployed into production pipelines that allows to predict cardholder spending
gestures, and allow targeted offers to be made that add relevance for cardholders and engagement that leads to higher
redemption rates and ultimately more merchant revenue. The release pipeline is encompass SonarQube scans, security
validation, and signed release manifests for all releases that allows the audit for both PCI and SOX compliance
attestation to happen in an automated fashion. This series of steps reduces the audit preparations and lessens the chance
of fine because the actions were completed without experience any issues or concerns with PCI or SOX compliance.
Taken together this design addresses and resolves presenting any challenges to executing a promotional campaign of
higher volumes within a regulated financial institution, aside of the software can be delivered rapidly, thoroughly tested
at once, and it is scalable performance, customized machine learning, will remain compliant to all regulations.

This condensed document discusses the architectural design of a GitLab CI/CD pipeline designed for a modernization
project utilizing GitLab CI/CD integrated with Kubernetes. This CI/CD pipeline includes specifying the ability for code
integration, code testing, code rolling out, and code monitoring using Kubernetes as the container orchestration that
facilitates scalability. The major components are included such as the GitLab Runner which executes CI/CD jobs, and
the Kubenetes clusters that hosts the applications into production. This documentation includes the CI/CD work flows
and many best practices specifies lay the ground work for effectively incorporating version control, automated testing,
and continuous deployment that highlights the quality of the software produced for chaos engineering. Also
recommended as consideration in your architecture is the observability that has been recommended to be included into
your workflows that will monitor operational reliability metrics in the applications, what would provide fast feedback
loops to support iterative development with operational to continuous testing in mind. Overall a systematic approach
provides for the entire operable processes to be easier, faster, and developed collaborative with developers, which is
highlighted in Figure 1:
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Figure 1: GitLab CI/CD pipeline Integrated with Kubernetes Architecture

e Source Code Management (SCM): Developers submit updates to code into the GitLab code repository, which
automatically triggers the CI/CD pipeline that incorporates Helm charts and Kubernetes manifests.

e Continuous Integration (CI): The first activity within the pipeline runs build tasks to build Docker container
images and compile application code, where these images are placed in a container registry such as AWS ECR or
GitLab Container Registry. Crom Coding quality is protected through static analysis and linting with tools such as
SonarQube.

o Automated Testing: Code/logic is tested via unit, integration, UI, and API tests using tools such as Selenium and
REST Assured. Tests are parameterized to comply with international standards and data-driven approach. Logs and
reports are stored and kept for completion of the audit.

o Infrastructure Provisioning: Using both Terraform and Ansible, the deployment of Kubernetes infrastructures and
services is automated. This guarantees a consistent testing environment for production.

e Continuous Deployment (CD): New container images are deployed in blue/green environments using Helm charts
or Kubernetes manifests and will include provisioned scripts that automatically flips live traffic over to the updated
environments.

o Staging Tests: Automated smoke tests are executed to verify the deployment upon a basic level of functionality and
load tests are run to simulate millions of transactions to verify under load performance. Additionally, load tests will
trigger Kubernetes infrastructure scaling through the use of Spark and Hadoop.

e Production Monitoring & Rollout: Automated smoke tests validate the new environment and will go live without
downtime. Monitoring systems and services are in place to understand structured performance, usage of the system, and
alerting on anomalies. Rollback will occur in case the first tests are not adequate in functionality.- Compliance
Automation: Compliance artifacts such as signed manifests and security assessment reports are produced with each
pipeline run, making it easier to be audit-ready without effort on the auditor’s part.

This framework produces rapid, reliable, and secure software releases designed for The Card Payment Platform’s offer
management platform in a complicated global environment. In this context, automation, scaled capability, and
compliance were prioritized as elements of design. The fully automated CI/CD pipeline started the transformation
while at every opportunity reducing the time to release by creating reusable automation frameworks and practicing
Continuous Integration and Continuous Delivery. The team continually improved parts of the process to facilitate safe
rollback and feedback with development, supporting continual improvement.

The automated testing advanced to the point where tests were parameterized for global scenarios to build test depth and
robustness of deployments that took into account currencies, regional holidays, and local legislation. Low-latency
validation around offer generation, targeting, redemption, and billing leveraged golden datasets and pre-computed
caches. Engineering performance improved by constructing peak load condition event scenarios by using JMeter and
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LoadRunner. Peak load conditions enabled identifying bottlenecks in Spark and Hadoop ETL processes and allowed
Infrastructure to scale up to three times its observations of peak performance.

Machine learning models (XGBoost, Random Forest and KNN) were deployed in our production pipelines through
versioning and auditing which enabled managing work in Python/R workflows. Continuous monitoring of the feedback
loop enabled continuous optimization of offers leading to better redemption and revenue. Also, a shift-left doctrine
incorporated security validation and compliance checks as early as possible in the development process, using signed
release manifests and SonarQube static code analysis. Automated PCI and SOX audit artifacts substantially reduced
manual effort, while expediting audit and increasing regulatory confidence in system predictability and reliability.
Design and implement incremental modernization milestones for CI/CD development lifecycle process segments so
that early value can be delivered, thus minimizing risk as shown in below Figure 2:

[ ASSESSMENTANDPLANNING }

PILOTAUTOMATION

{ EXPANDTESTINGANDPIPELINEAUTOMATION ]

[ AUTOMATEINFRAANDDEPLOYMENT

[ AIANDCOMPLIANCEINTEGRATION

OPTIMIZEANDSCALE

[ FULLPRODUCTIONROLLOUTANDCONTINUOUSIMPROVEMENT ]

Figure 2: Incremental Migration Milestones for CI/CD Modernization

Evaluation and Scheduling:

Determine current state of CI/CD maturity and find bottlenecks and compliance gaps.
Create modernization objectives that tie to business outcomes.

Develop a cross-functional migration team and identify stakeholders.

Pilot Infrastructure & Automation:

Implement CI pipelines with some basic build and test automation on a targeted project.
Use container definitions (Docker) to allow consistent builds.

Set up version control triggers and container registry; establish success metrics.
Increase Testing & Automation in the Pipeline:

Automate security, regression, and functional tests using tools such as SonarQube and Selenium.
Expand the test automation processes to include business logic.

Use Blue-Green or Canary deployment methodologies in staging.

Automate Infrastructure Provisioning and Deployment :

Deploy Infrastructure as Code using Terraform or Ansible.

Turn on Kubernetes for autoscaling and orchestration.

Introduce monitoring dashboards with automated rollbacks.

e 6 o [~ o o o LYo e o o L e o o —
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Automate Compliance with added AI:

Integrate machine learning models into your release pipeline.

Gather evidence and support for PCI & SOX compliance automatically.
View controls, policy management, and security scans in the early phase.
Scale and Expand:

Conduct performance and load tests under scenarios of peak activity.
Work closely and collaboratively with the infrastructure team to find scaling and bottleneck issues proactively.
Enhance and optimize speed and recoverability of the release pipeline.
Complete Production Launch and Operational Improvements:
Transition all services to the new CI/CD platform.

Work with stakeholders and analytics to continue the feedback loop.

¢ Build an innovative culture to develop better integration and automation.

e 3 6 & 6 ON e o o N

Embedding compliance checks and audit evidence generation in the CI/CD pipeline creates a balance between time to
market and compliance, allowing for quick releases of offers in a manner in alignment with PCI and SOX regulations,
all without too much of a reduction in marketing speed. The platform is able to manage incredibly complex global data
scenarios by leveraging parameterized, universal test frameworks while simultaneously ensuring that countless
permutations of offers are validated across currency systems and tax jurisdictions. Because the tests are automated and
human involvement is not required, each offer is validated quicker than without automation. Performance testing
simulates millions of card transactions to develop stakeholder confidence in an ability to cope with high levels of
traffic, such as during Black Friday. Implementing containerized Blue-Green deployments controlled by Kubernetes
and being able to automate portions of GitLab CI/CD, rapid releases of offers can be executed in a manner which does
not hinder the user experience on the platform and helped eliminate manual rollback if necessary. Collectively, the
improvements encompass a platform that is a high-velocity, high-compliance, high-scalability engine for commerce
which supports revenue growth while in compliance with the regulations [12].

Modernization had to fairly contend with challenges associated with strict compliance versus marketing timelines,
variations in global data, and skepticism from stakeholders. Solutions for compliance were to embed automated checks
in CI/CD pipelines for continuous validation of security and compliance controls, enabling true continuous
development without delaying a feature's release. Secondly, the reliability of regulators increased through the artifact
generation and create an audit trail that increased the automation. In order to tackle the variability of global data, a fully
parameterized and data driven approach for test automation has been established that allows for rapid validation across
currency, tax regimes, and language, enabling quality at scale. To alleviate concerns regarding system performance
during peak demand, a comprehensive performance testing strategy, specifically oriented to highlight performance
bottlenecks, was instituted, and ultimately gained stakeholder trust through observation. In concert, the combined
output of these programming enhancements improved The card payment platform's commerce platforms offer
management platform to be compliant, fast, and resilient amidst competing priorities and organizational ambiguity.

The modernization strategy was successful in enhancing The card payment platform's commerce platform efficiencies
and effectiveness levels. Release times fall below 24 hours - an improvement in speed to market and marketing agility.
Ultra-targeted offers were made possible through Al-enabled targeting that is estimated to generate another $15 million
in annual revenue. Resiliency of the platform meant enduring performance and reliability, sustaining three times the
high-velocity transactional throughput during high retail holiday demand, like Black Friday. The infusion of
compliance automation into the CI/CD processes decreased unnecessary, hands-on work and audit risk producing
efficiencies, as well as less PCI and SOX audit preparation time, upwards of 80%. Overall, all of the timeframe
efficiencies assisted in getting campaigns out the door faster, helping to add reliability to our commerce platform and
improve notified compliance which in turn led to merchant trust and loyalty in our ecosystem at the end of the day. The
roadmap of automating, personalizing with Al, continuous delivery, and compliance has ultimately created a very high-
velocity and robust commerce platform for The card payment platform [14].

The key performance indicators represent evidence of risk mitigation, operational efficiency and business impact. Key

performance indicators of significance are: Release Cycle Time is the period of time of transition from code commit to
production release. Outcomes on Revenue is proof of speed and fluid targeting of customer offerings resulting in
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additional measured revenue. System Throughput reflects some benchmark on transactional capacity during peak, and
therefore scalability of capacities. Compliance efficiency provides hardware evidence on compliance automation
enabling reduction in timelines to audit preparation, a key risk factor. Test Automation Coverage indicates measurable
quality of operations and consistency in operations through test automation. Deployment Success Rate is tracking
deployment reliability; Customer/Merchant Satisfaction measures confidence through functionality of the platform.
Lastly, Al Prediction Accuracy provides the measured efficacy of predicting machine learning algorithms for
personalized offers. These KPIs when assessed as evaluated metadata evidence, provide CEOs a comprehensive
method to assess company performance, technology spend, and compliance in the organization; board stakeholder
engagement of risk and performance. The diagram details critical DevOps KPIs comparison before & after
modernization. This analysis is meant to focus on positive progress and transformation made from the modernization of
frameworks and practices shown in below Table 1:

. Before o o
Metric Modernization After Modernization Impact Description
Release Cycle Time | Weeks <24 Hours Massive acceleration
enabling agile releases
Incremental Revenue | Baseline +$15M annually Revenue. uplift from
personalized offers
Throughput during . Scalability and resilience
Peak Loads Bascline (1x) 3x under pressure
P?I/SOX Audit Prep Weeks 80% Reduction (Days) Slgn}ﬁcant cqmphance
Time efficiency gain
Test Automation . . Improved quality and
Coverage Partial Full lifecycle automated reduced manual effort
Deployment Success Lower due to manual | High with automated Reliability and zero
Rate steps rollback downtime achieved
Al Model Prediction Not integrated Real-time with ML models Enhanced targeting and offer
Accuracy relevance
Rollback Procedure Manual and slow Automated Blue/Green Reduced risk during
rollback deployments

Table 1: Key DevOps Metrics before and after Modernization

Key performance indicators (KPIs) both pre-and post-CI/CD modernization project show significant improvements
across fundamental dimensions as outlined in below Figure3. The modernization created significant improvements for
reducing Release Time from weeks to under 24 hours, greatly increasing agility. Revenue Increase exemplifies the
success of CI/CD's potential for increasing revenue, in particular it exceeded $15M annually with the immediacy and
personalization of offers that were afforded to the capabilities of the platform. Throughput demonstrates the additional
capacity of the system as it handled 3 times the amount of transactions than similar high-volume events of previous
years such as Black Friday to illustrate greater performance and reliability. Furthermore, PCI/SOX compliance artifact
creation was automated in share to increase audit readiness which reduced the readiness time from weeks to days.
Deployment Success Rate was almost perfect with very few errors or rollbacks achieved via Blue-Green deployments
which showcases increased operational stability. In summation, the KPI demonstrates the all encompassing nature of
the transformational capabilities of modernization, while simultaneously illustrating the contribution made by each KPI
to revenue improvement, speed to market, high performance scale, efficient compliance, all underwritten by operational
and implementation reliability to affirm stakeholder investment.
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Figure 3: CI/CD Modernization Metrics Comparison
IV. CONCLUSION

An effective CI/CD pipeline plays a significant role in software delivery with faster time-to-market and software
quality, as well as operational reliability that is supported with data and improvement activities. Automation,
incremental release, and adherence to industry standards and regulations resulted in less manual work and
accountability with all stakeholders in the software delivery process ... and improved the confidence of other
stakeholders. In the future there will likely be more focus on observability, with additions such as expanded metrics and
anomaly detection, as well as automation to handle new compliance and security requirements, and even more
opportunities to leverage Al and ML models to adaptively customize offers. The redesigned process also benefits the
agility of our platform, leveraging technologies like Cloud Kit native and continuous testing practices, allowing us to
respond quickly to market needs and changing regulations, and retain some semblance of competitive advantage in the
digital marketplace. This process improvement initiative demonstrates how a CI/CD pipeline can grow from merely
simple automation tools into a strategic need for large enterprises to innovate at speed and scale, while remaining
compliant.
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