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Abstract: Customer Communication Capabilities - Global eCOM Platform is an essential internal utility that is meant to handle
and provide real-time communication to customers on various digital channels. The platform will allow Card Members (CMs) to
subscribe, maintain, and get personalized alerts on important account actions including payment due dates, payments received, e-
statements available, fraud alerts, and spend tracking notifications. The platform is based on a technology stack of COBOL, JCL,
DB2, CICS, MQ Series, and UNIX scripts, and it is cloud-ready and can be connected to cloud-based email and SMS gateways.
The technology employed was to plan an ideal Alert Management Architecture that covered the alert registration, the delivery
preferences and the notification workflow. Interfaces were designed to allow the seamless integration with other external
messaging systems and online enrolment portals. The optimization of performance was oriented to the improvement of batch
processing throughput and real-time alert delivery serving more than 20 million cardholders. Strong data processing encompassed
validation, recording and traceability tools to support a good communication.

The quantitative findings display a 30 percent decrease in customer notification delay by automated delivery and performance
tuning. The reliability of the system greatly improved, which was manifested in a tangible reduction in the number of incidents in
production, and customer interaction and satisfaction were also elevated through self-service in registering alerts and delivery
options. The platform has also created a scalable architecture, which allowed it to extend to other digital communication channels
without affecting performance.

On the whole, the Global eCOM Platform demonstrates the ability to offer a high-performance and integrated solution to the
problem of multi-channel customer communications, combining operational efficiency, scaling, and improved user experience,
which will form the basis of digital transformation efforts in the management of communication across the enterprise in the future.

Key Words: Customer Communication, Multi-channel Alerts, Real-time Notifications, Performance Optimization, Cloud
Integration, Data Validation, Scalable Architecture

L. INTRODUCTION

In the hyper-digitized environment of modern enterprise activity, real-time, correct, and secure interaction with
customers continues to become an important characteristic of service quality. The need to have scalable, reliable and multi-
channel alert management systems has been on the rise as organizations expand all over the world and the number of their
customers increases. The customers desire real-time transactions and payment activities, fraud detection and account
management activities on SMS, email, mobile applications, and new digital channels [1]. In this regard, the capability to
provide organized, individualized, and secure bulk communication has turned into a support role into a strategic edge of the
organizations [2].

The Global eCOM Platform, which is built majorly to communicate with customers, is an indicator of this change
towards modernization of digital communication across the enterprise. The system handles all necessary customer alerts such
as payment reminders, availability of e-statements, updates on spend tracking, and fraud-related measures, and is designed
to support real-time messaging of more than 20 million cardholders [3]. Being one of the fundamental utility functions of the
enterprise communication ecosystem, the platform should be able to maintain high throughput and low latency and reliable
services even when subjected to intensive transactional loads.
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Nevertheless, old infrastructures, especially those relying on COBOL applications, batch processing using JCL, CICS
transactions, DB2 databases, MQ Series messaging and UNIX integration scripts are very limiting in terms of performance
[4]. Although these technologies are still strong in the traditional banking services, their capabilities to cater to contemporary
customer experience, in particular, with regard to timeliness, are stretched to the limit as time goes by. Large batch processes
in parallel with online flows of transaction requests cause more bottlenecks and consequently, delays in notifications,
throughput constraints, and manual troubleshooting overhead.

As enterprises transition to cloud-native infrastructure and microservice-driven communication patterns, the
emergence of a need to modernize legacy alert systems without necessarily re-architecting them is becoming increasingly
common. Rather, a balanced solution should be offered by combining performance tuning, workflow optimization,
automation, and cloud-ready gateways, which will offer an intermediate solution to enhancing performance capabilities and
preserving an operational stable ground. With the growth of customer engagement depending on smart, personal, and timely
communication, optimization will be the focus of providing better service delivery results [6].

The Global eCOM Platform improvement initiative has three main objectives: the tuning of performance, the
integration to be cloud-ready and operational resiliency. The performance tuning process focuses in the removal of
inefficiency in processing, the shortening of the alert delivery latency, and system throughput. Cloud-ready integration entails
designing interfaces which can enable the platform to integrate easily with cloud-based email and SMS gateways to enable
the platform achieve higher success rates in delivery, increased coverage, and redundancy. Operational robustness focuses
on enhanced validation, traceability, data integrity inspection, decreasing incidents, and automation to make less human
intervention.

Another essential facilitator of this program is that alert management architecture is designed on the basis of
enterprise grade and is one that controls over all the lifecycle of a customer alert- registration and preference management,
workflow routing, and ultimate delivery. The architecture incorporates several upstream systems, such as transaction
processors, fraud engines, billing systems and digital enrolment portals. It also integrates downstream cloud messaging
interfaces that provide alerts in any of the communication channels.

It should also be able to do personalization depending on the delivery preferences given by the customers. The CMs
need the option of using channels including SMS, email, push notifications or a combination of channels. They further
anticipate the power to customize preferences using self-service systems, which will make them highly dependent in call-
centers. Preference-based routing and alert prioritization are introduced so that high priorities alerts like fraud notifications
do not have to go through the batch delays and reach customers in real-time.

Optimization led to a 30 percent reduction in the time taken to receive notifications and better batch throughput
within the peak working hours. Moreover, more intensive monitoring of the systems and simplified code tracks contributed
to minimizing the incidents of production, which led to an increase in system reliability. The new and improved validation
and traceability structure allowed improved auditing and faster resolution of issues. The enhanced structure also offers the
ability to build a scalable foundation which allows the enterprise to add new digital communication channels without reducing
performance and/or by impairing the current workflow.

Finally, the improvements of the Global eCOM Platform show the way the old systems of communication within
the enterprise may be modified into high-performance, cloud-ready, and customer-centric systems. The strategy incorporates
modernization and stability that can allow businesses to achieve increased customer expectations and sustain long-term digital
transformation objectives.

II. LITERATURE REVIEW

The capabilities of contemporary alert management and communication systems based on enterprise scale have been
expanded significantly due to research conducted in the field of artificial intelligence, cloud-native engineering, and
distributed monitoring. Gujjala [1] is one of the pioneer articles about the further development of artificial intelligence and
data science systems, with the accent on the computational efficiency and scalability of the system and the necessity of the
optimized execution pipelines. His work brings out the growing complexity of data environments of enterprises and says that
scalable architectures should be able to combine high-performance workflows that can support real-time decisioning. This
view is directly correlated with the cloud-ready alert management systems, in which it is necessary to tune performance and
achieve large-scale throughput, to decrease communication latency and ensure operational integrity.

On the same note, Pendyala [2] presents data engineering using clouds in the concept of semantic interoperability,
especially in healthcare. The paper provides a multi-layered plan that guarantees the smooth flow of data and uses cloud-
native applications to can facilitate access, transformation and governance. The concepts of overlay design, metadata-driven
integration, and semantic consistency are all applicable to enterprise alerting systems that are very sensitive to the correct
interpretation of data, user preferences, and the delivery of the information throughout multi-channel communications system.
The model developed by Pandyala supports the significance of modularity in the design of alert pipelines to allow

Published By: Fifth Dimension Research Publication https://fdrpjournals.org/ 609 |Page



Enhancing Enterprise Alert Management Systems: Performance Tuning and Cloud-Ready Integration for Digital Communication

organizations to support a wide range of distributed workloads without sacrificing the accuracy of data and end-to-end
traceability.

Some of the literature available is dedicated to cloud-based monitoring and alerting systems, among which Amazon
Web Services (AWS) documentation can be listed as an important reference point. AWS offers comprehensive advice on the
observation of automation in a distributed setting, as elaborated in its open technical reference on network monitoring and
alerting automation [3]. This guidance would describe how with automation the amount of manual overhead in alert routing
and threshold tuning as well as incident detection can be drastically decreased. The reference architecture places focus on
event-based automation, resource observability, and cross-service integration-concepts which are particularly important to
real-time customer communication systems, which have to handle millions of alerts with a very small number of operators.
Yates [4] builds upon this by providing such strategies on how to centralize the CloudWatch alarms in a multi-account AWS
setting. As his work depicts, it is a complicated task to keep track of large-scale distributed systems in which every business
sphere or product category can have its own AWS account. Alarm centralization provides consolidated observatory,
minimizes operational silos, and allows the regulation of governance to be consistent. This idea is reflected in enterprise alert
systems which need to have centralized preference management, single message tracking and have cross channel visibility
to operational teams.

Jain et al. [5] make their contribution to the discussion by a detailed implementation of high-availability monitoring
in several regions of AWS. They highlight their findings on resilience, redundancy, and failover strategies that will maintain
service continuity in the case of service outages or regional disruption. Regional redundancy is key in ensuring continuity of
communication in case of failure of the services of millions of cardholders in the context of enterprise alerting platforms
when delivering fraud alert or payment messages due to delays that may affect trust and security.

Monitoring tools provided by third parties are also of primary importance in improving the level of cloud-based
observability. Splunk [6] describes the patterns of integrating AWS CloudWatch metrics and logs into the Splunk analytics
platform. Such integration facilitates high-level search, correlation and visualization to gain more understanding of the
behavior of the system and possible bottlenecks. In the same manner, New Relic [7] unveils enterprise cloud monitoring
features, which incorporate APM (Application Performance Monitoring), infrastructure measurements, and distributed
tracing into a single platform. Both sources emphasize the tendency to extend the native cloud monitoring platforms with the
external analytics engines to help to achieve better incident detection, alert correlation, and performance optimization.

Another viewpoint, which dwells on hybrid monitoring strategies is the documentation of centralized monitoring
based on Amazon CloudWatch observability tools by Microsoft [8]. The bridging of on-premise workloads, multi-cloud
environments, and cloud-native deployments demonstrate the way through which organisations can bring visibility to the
legacy and modern systems. This is especially applicable in cases where the enterprise alerting systems are developed using
mainframe platforms but using cloud-based delivery systems of SMS, emails, and push notifications.

Multi-region alerting strategies in AWS are extended by Menon and Trettel [9], who describe the implementation
patterns of redundant and synchronized alert pipeline. Their strategy is based on cross-region routing of events, an event
routing based on multiple primary failover, and queue based buffering. These methods will ensure that even in cases of failure
in one of the parts, the delivery will still be possible, a strategy that is reflective of the highly available customer
communication platforms that cannot withstand a single point of failure.

Gupta [10] explores the metrics of distributed systems and alert correlation in hybrid clouds, where it talks about
stitching up multi-cloud signals. His work focuses on how difficult it is to integrate telemetry across different environments,
and the need of correlation logic to diminish alert fatigue. This is in line with the enterprise communication systems that have
to monitor the message status, user preferences, and the responses of the messages delivery through several partners and
gateways.

Becker [11] puts emphasis on high availability of the monitoring and alerting system with interest in fault tolerance,
replication schemes, and resilient schemes. The article determines that layered redundancy, as such as active-active, state
replication, and adaptive routing is required. The principles described are closely similar to the plans needed with enterprise-
grade alert management systems that send out millions of messages per day and cannot afford to lose messages or face undue
latencies.

Waseem [12] takes the point of view to microservices by examining monitoring strategies and issues encountered
by practitioners. The situation with microservices architectures means that complex observability issues are likely to arise as
a result of decentralized logic, dynamically scale-driven, and distributed patterns of communication. These issues are similar
to those of enterprise alert systems combined with micro services-based customer portals, subscription APIs, and cloud
delivery gateways.

Carrion [13] concentrates on Kubernetes scheduling and promotes the problems with resource efficiency, workload
balancing, and operational scalability. In the case of alert management systems which can be converted to containerized
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microservices, direct impacts of pod scheduling are throughput, latency, and operational predictability. The taxonomy of
Carrion has insights that can be used to devise a future-ready alert infrastructure to aid container orchestration.

Theodoropoulos [14] provides a comprehensive overview of vulnerabilities, threat vectors, and best practices related
to securing distributed architectures, which is referred to as security concerns in cloud-native systems. Enterprise
communication systems are in need of security on the routing of sensitive customer information, preferences, and integration
layers. The mentioned techniques like the enforcement of zero-trust, the use of encrypted telemetry, and safe API gateways
are directly applicable to the safe delivery of alerts.

Lastly, Toka [15] offers a lot of information on how to predict when cloud-native applications will fail based on
monitoring data. The paper is used to show that using machine learning and anomaly detection models to use telemetry data
to anticipate failure before it strikes can assist in proactively raising warnings and using automated remediation. These ideas
are becoming relevant to the contemporary alerting systems that will have the goals to identify the presence of bottlenecks,
reduce the message waiting period, and solve the problems of delivery before they affect the users.

Overall, the analyzed literature shows that the current alert management and digital communication schemes are
affected by the development of cloud-native monitoring, distributed observability, Al-based optimization, and high-
availability frameworks. The interaction of these domains forms a powerful base of the designing of enterprising-level
platforms with the ability to perform real-time communications, cloud integration, and performance improvements.

III. SYSTEM ARCHITECTURE

The strategy followed in improving the Global eCOM Platform revolves around a multi-phase transformation model,
which incorporates an architectural redress, performance optimization, workflow optimization and cloud integration. The
strategy makes it possible to make improvements without interfering with the mission-relevant communication operations
that serve more than 20 million active cardholders.

1. System Assessment and Baseline Benchmarking

It began with a thorough evaluation of the current alert management system with the aim of establishing the areas of
inefficiencies and performance dragons. This testing was conducted on the main aspects of operations, as well as batch jobs
and online real time transaction pathways. The batch working processes were studied in terms of the run time and dependency
chains, I/0 overhead, and the possible redundancy, and CICS and MQ Series-based real-time transactions were tested in
terms of the response time and throughput and in terms of handling concurrency. It was measured based on the six key
performance indicators (KPIs) including:

- rate of throughput of batches;

- mean time to deliver alert;

- capacity of the queue depth;

- incidence of production errors;

- the success rate of deliveries through communication channels; and CPU utilization of COBOL components. The definition
of baseline measurements of these KPIs gave a clear insight into what can be done with the system and influenced how the
optimization work should be prioritized. The methodology allowed the design of specific interventions intended to decrease
latency, increase throughput, and make the overall reliability and scalability of the alert management platform better by
quantifying the existing performance and operational constraints.

2. Architectural Redesign of Alert Management Workflow
A new Alert Management Architecture was designed to govern the full alert lifecycle.

. Alert
Event T’rlggel Registration Preference
Sources § Management
Layer
\ ) \ J \ J
Cloud MQ/Internal
SMS/Email Delivery Workdlow
Orchestration
Gateways Gateways
\ o \ 7 \ 7

Customer

Endpoints

Figure 1: Alert Management Architecture
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The alert management architecture was redefined in such a way that it was not only designed as a layered system
but also a modular one to increase the level of scalability, reliability, and maintainability. At the base, the Alert Registration
Layer receives transaction triggers, authenticates alert uniqueness, executes business rules and metadatas to be processed by
downstream process. This will enable relevant and actionable alerts to be propagated. Customer specific delivery preferences
in the form of channel priorities in SMS, email and push notifications can be retrieved and stored through the Preference
Management Layer to address customers individually. The Workflow Orchestration Layer takes care of routing, routing alerts
to the right queues or cloud messaging services of the right priorities per system load and operation constraint and maximising
throughput and minimising delays. The Delivery Gateway Integration Layer bridges the queues of the core system to internal
MQ infrastructure and outreach email/SMS gateways in the cloud, guaranteeing reliable and time-sensitive delivery through
the number of channels. Lastly, Monitoring and Traceability Framework End-to-end alert lifecycle visibility: End-to-end
visibility gives insight into the alert lifecycle, which can be used to support auditing, debugging, and performance analyses.
This accumulated architecture enables the development and ease of further development as well as making smooth additions
to other communication channels without compromising core system performance.

3. Performance Tuning of Legacy COBOL Components

The performance tuning plan was aimed at improving the performance of both batch and real-time COBOL modules
to increase the throughput, reduce the latency and improve the system reliability. In the case of batch processing, unwanted
I/O operations were removed through the unwarranted table scans and multi-pass queries to DB2. Cursor optimization was
done through substituting unindexed scans with effective indexing methods, and also large batch jobs were separated into a
parallel part to minimize the total runtime. JCL processes have been redefined through the optimization of SORT parameters,
memory allocation and multi-step sequencing that guarantees effective utilization of resource. Also, DB2 statistics were also
updated periodically so that the query optimizer could use the most efficient access paths, which further enhanced the
performance of the batch.

In the case of online transactions, the MQ queue depth thresholds were set to the minimum possible to reduce waiting
time and avoid the bottlenecks. CICS region was resized and refined to allow concurrency and code paths in COBOL were
carefully optimized to eliminate unwanted calculations. Mechanisms of thread reuse were put in place to minimize the
overhead of transaction initiation, and the response time could be reduced and throughput could be improved, and the system
of delivering real-time alerts was more robust and able to support a massive number of simultaneous requests.

4. Cloud-Ready Integration and API Enablement

The platform was made capable of cloud-based messaging by adding powerful integration and standardization to it.
REST and SOAP interfaces were created to be compatible with external SMS and email gateways so as to be compatible
with a variety of cloud providers. The payload of messages was standardized through the use of wrappers, which is based on
the JSON format, which offered an identical format to all outbound alerts and made further processing easier. To compensate
reliability, the use of the retry and fall back logic was introduced, which allowed to re-send messages automatically in the
case of transient failures and minimized the number of delivery errors. All interfaces were secured using token-based
authentication and encryption to ensure sensitive data about customers were not lost and to ensure adherence to industry
standards. The abstraction layer was put to enable the easy replacement between internal MQ queues and cloud gateways
with minimal code changes and no operational interference. These improvements had been confirmed with high-volume
simulations, assuring of the stability, scalability, and reliability of the system operating at peak loads, and guaranteeing the
delivery of alerts through all the channels needed by the customer in a reliable way and in time.

COBOL/CICS/MQ core platform

API Gateway / Integration Layer

Cloud Messaging Providers (SMS Gateway, Email Gateway)

Retry/Fallback Engine

Delivery Status Callback Handler

Monitoring and Logging Layer

Figure 2: Cloud- Ready Integration Architecture

5. Validation, Traceability, and Audit Enhancements

The platform was enhanced to facilitate cloud based messaging using extensive integration and standardization
approaches. REST and SOAP interfaces were also created to facilitate a smooth integration with external SMS and email
gateways so that it could be compatible with various cloud providers and make the routing of messages easier. To be
consistent, the message payloads were standardized by using the JSON wrappers making them a standard format simplifying
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the downstream processing and minimize errors during the parsing. The use of retry and fallback mechanism ensured that
messages were automatically resent in the event of a temporary network failure to improve on delivery reliability. Sensitive
customer information was enshrined by critical security controls such as token-based authentication and encryption applied
on all interfaces in order to comply with the requirements provided by the regulations. A layer of abstraction was added and
this enabled the system to alternate in-house MQ queues with external cloud gateways with little code modification, which
enabled operational flexibility. All these improvements were strictly tested through high-volume simulations, which proved
the stability, scalability, and a stable performance, which ensured reliable and timely delivery of alerts through all
communication channels.

6. System Monitoring and Incident Reduction Measures

Active surveillance was integrated to detect and correct anomalies before they impacted on customer
communication. The most important improvements were real time dashboards to monitor the depth of the queues, so as to
see instantly the potential backlogs. The automated alerts were set on the instances of batch job failures so that operational
problems could be quickly addressed. The UNIX scripts were continuously used to examine the key processes and the use of
resources as well as health of the system. As well, predictive analysis was also used to estimate peak traffic periods and
balance resources of systems. The overall effect of these measures was that situational awareness was enhanced, early
intervention was made easier, and production incidents were dramatically reduced, which guaranteed a high degree of
reliability and continuity in alert delivery in all channels in addition to the overall operational resilience.

IV. RESULTS ANALYSIS & DISCUSSION

The re-configured Global eCOM Platform has shown high performance, reliability, as well as scalability. The
section results gives the overall findings of the study accompanied with tables of data.

The system load testing and optimization led to significant gains in the performance of the major critical operational
parameters of the alert management site. Mean alert delivery delay was reduced by 31% to 9.8 minutes. This was done by
optimizing batch jobs, getting rid of unnecessary 1/O activities and by paralleling processing work paths so that alert loads
of high volume could be served quickly. The improvement in delays was further decreased to 14.9 minutes (compared to
22.5 minutes), which is a 34 percentage betterment during the peak-hour periods. This means that the system is capable of
dealing with the spikes in alert generation effectively without affecting the delivery timely which underscores the efficiency
of improved queue management, workflow coordination and cloud integration policies.

In real-time notifications, the mean response time was reduced to 3.8 seconds, which was 38% lower than before at
6.1 seconds and had a delivery rate of 38.6. This was also reduced through optimizations in CICS region sizing, MQ queue
management, COBOL code path efficiency, and thread reuse. A combination of these performance improvements evidences
that the joint solution of batch optimization, real-time transaction optimization, and cloud-based messaging can make the
enterprise alert management system a lot more responsive, reliable, and scalable in order to provide customers with even
better customer experience and operational performance.

Table 1: Notification Delay Before vs After Optimization

Metric Before Optimization | After Optimization | Improvement
Average Delay (mins) 14.2 9.8 31%
Peak-Hour Delay (mins) 22.5 14.9 34%
Real-Time Alerts (secs) 6.1 3.8 38% faster

25 1

20 +

15 -~

m Before Optimization

10 4 H After Optimization

Average Delay = Peak-Hour
(mins) Delay (mins)

Figure 3: Result Analysis- Average Delay, Peak Hour Delay

The optimization of the batch processing modules brought about a great amount of enhancement in the throughput,
efficiency and resource utilization. The number of records that were being processed per hour improved by 54 percent as
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records processed per hour rose to 6.3 million compared to 4.1 million. This was due to introduction of parallelization of big
batch jobs, optimization of DB2 queries with efficient indexing, and removal of unnecessary 1/O operations. These
improvements allowed the system to process more transactions beyond the extra hardware resources and made it Scale to
millions of cardholders.

The use of CPU dropped to 69, which was 17 percent less than the 86 percent level, and it means that the computing
resources were more efficiently used. The code path refinements of the COBOL modules, improved memory allocation by
optimizing the JCL context and improved database access plans were also used to reduce processing overhead.

The overall batch time was decreased by 32 percent, with the total batch time being decreased to 5 hours 10 minutes
as compared to the previous 7 hours 40 minutes. Increased runtime performance consequently guarantees timeliness of
downstream real-time notification as alerts are created and queued faster. Taken together, these enhancements indicate that
systematic optimization of batch and managing of resources contributed greatly to processing efficiency, stability of the
system, and capacity, and allowed the alert management platform to fulfill the needs of high-volume enterprise workloads in
a predictable manner.

Table 2: Batch Throughput Metrics

Parameter Before | After Improvement
Records Processed per Hour | 4.1M 6.3M 54%
CPU Utilization 86% 69% -17%
Total Batch Runtime 7h 40m | 5h 10m -32%

The monitoring and optimization initiatives resulted in major decrease in production incidents within the alert
management system. There was reduction of 52% of the number of message delivery failures that occurred on 142 occasions
in a quarter to 68. This was to be improved with the introduction of better delivery gateway integrations, the addition of the
logic of retry and fallback, and the real time monitoring of the queue depths so that the messages are delivered to the customers
reliably without any loss or delay.

The batch job abends decreased to 17 per quarter, 55% lower, which was the effect of batch job optimizations, such
as parallelization, DB2 optimization queries, JCL tuning, and elimination of unnecessary 1/O operations. These actions
reduced the runtime errors, dependency conflicts and general enhancement of the batch stability.

The number of MQ queue overflows decreased by 69 percent, decreasing to 8 cases. The system was made more
efficient as improvements in queue depth configuration, thread reuse, and orchestration of workloads enabled the system to
cope with peak traffic without experiencing any bottleneck or dropped messages. Taken together, these decreases in incident
rate show greater system reliability, operational robustness, and the platform itself is capable of supporting high-volume alert
processing and ensuring consistent communication with customers.

Table 3: Incident Metrics

Incident Type Quarterly Count (Before) | Quarterly Count (After) | Reduction
Message Delivery Failures 142 68 52%
Batch Job Abends 38 17 55%
MQ Queue Overflows 26 8 69%

The upgrades to the alert management system became a great contributor to improved customer engagement and
multi-channel communication effectiveness. The number of self-service alert registrations was growing by half (4.8 million
to 7.2 million). This expansion means that the customers could now easily subscribe, manage, and customise their alerts using
easy to use interfaces and streamlined work tasks. The multi-channel preference configurations also experienced significant
expansion, increasing by 2.1 million to 3.5 million by 67 percent which shows that more customers actively used the flexible
delivery methods through SMS, email and push notifications. This adoption was enhanced by better integration with cloud
messaging gateways and better preference management.

The success rate of the delivery was increased by 4.4 percentage, 93.4 to 97.8, which is very high owing to the effectiveness
of the retry mechanisms, queue optimization and real time monitoring mechanisms in giving reliable delivery of alerts. All
these indicators are indicative of the enhanced ability of the system to effectively engage a user, have high communication
reliability, and offer a scalable and customer-centric alert management platform.

Table 4: Customer Engagement Metrics

Metric Before | After | Growth
Self-Service Alert Registrations | 4.8M 72M | +50%
Multi-Channel Preferences 2.1M 3.5M | +67%
Delivery Success Rate 93.4% | 97.8% | +4.4%
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V.CONCLUSION AND FUTURE WORK

The Global eCOM Platform upgrading proves that it is possible to upgrade outdated enterprise communication
systems into a highly-performing, cloud-capable anti-re-architectural solution without a complete re-architecture. As a result
of a systematic approach that includes performance tuning, architecture redesign, performance workflow optimization and
cloud-enablement, the platform is currently able to deliver alerts faster, increase throughput and significantly enhance
reliability. The better self-service services and customized delivery services enriched the customer engagement. The
redesigned system is responsive and supports real-time notifications to more than 20 million cardholders, and it is secure and
scalable within various forms of digital communication.

The success of the initiative is confirmed by performance outcomes: the number of notification delays was decreased
by 30 percent, the number of batches throughput was raised more than 50 percent, and the number of production incidents
was decreased more than a half. These additions do not only improve customer satisfaction, they also ensure that the
overheads of operation are reduced tremendously. The cloud-interfaces in the platform ensure high adaptability to the
communication requirements of the enterprise through incorporation of the emerging digital communication tools; the
interfaces are cloud-ready to facilitate the integration of modern information technologies in communication.

In the future, there are a number of opportunities to develop the platform even more. Guided by machine-learning
at the hub, it is possible to make routing in intelligent ways that prioritize alerts and optimize channel choice. Microservices
based on clouds can be gradually replaced with monolithic parts to be more elastic and resilient. The multichannel can be
extended with the integration of push notifications, WhatsApp channels, as well as in-app communication tools. Developed
analytics and dynamic dashboards will allow gaining a better understanding of customer behaviour and monitor performance
trends.

Altogether, this piece of work makes the Global eCOM Platform one of the key strategic facilitators of enterprise-
wide digital change, which can be used to facilitate intelligent, personalized, and scalable customer communication in the
coming years.
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