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Received: 24 Sept 2025 The financial services industry is facing an unmatched technological change in the way

investment banking activities are being transferred to the cloud-native microservices

infrastructure. This change is a response to such critical operational issues as the rapid

Accepted: 06 Nov 2025 increase in the volume of transactions, the changes in the regulatory environment in
various jurisdictions, and the need to have real-time processing solutions. Cloud-native
applications that are implemented on platforms such as Microsoft Azure, AWS, and
Red Hat OpenShift provide the ability to scale horizontally, deploy services as
independent entities, and isolate faults, which is not possible with monolithic systems.
By deploying event-driven computing in securities processing platforms, it is possible
to remove the delays of a batch processing system, allowing settlement of securities on
the same day and limiting the exposure of counterparty risks. The cross-border
payment systems based on SWIFT gpi standards offer end-to-end transaction tracing
and charge visibility, which revolutionize the dependability of payment transactions
across international transactions. Implementations of production show measurable
operational results such as decreased processing times, higher throughput capacity,
decreased error rate, improved system availability, and great savings in terms of cost
through automation and optimization of infrastructure. Nonetheless, investment
banking has special aspects of implementation that include multi-jurisdictional
regulatory compliance, sophisticated market infrastructure integration, ultra-
performance requirements ranging from sub-milliseconds of latency to large-volume
throughput, and high-operational-risk management needs. The change is not only in
the technical and operational aspects but also social aspects, such as improvements in
systemic financial stability through narrowing the settlement windows, transformation
in the workforce as automation does away with routine jobs and introduces new, highly
technical jobs, regulatory innovation to facilitate proactive compliance, and
environmental sustainability through the improvement of computational efficiency.
The path to cloud-native architecture seems to be one-way rather than two-way
because the benefits of this approach are overwhelming, but achieving such benefits
and minimizing risks requires active decisions that incorporate ethical considerations,
multi-stakeholder, and the social responsibility of technology to the development
process to guarantee its benefit to the wider society.
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1. Introduction

The financial services industry is at a technological crossroads. The investment banking processes that
have been reliant on mainframe and monolithic architecture are now being faced by unprecedented
challenges, such as the volume of transactions that are expected to multiply by ten times, the
regulatory requirements that are changing, such as the European Central Bank and the Financial
Conduct Authority, and the complicated adoption of the ISO 20022 standards to SWIFT networks.
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The ISO 20022 standard is a paradigm shift in the field of financial messaging, offering more rich and
structured data in XML-based formats as an alternative to the legacy message types of RTFS in place
of legacy message types, and the transition of the SWIFT migration plan will compel financial
institutions to use both types of message type during the coexistence phase between March 2023 and
November 2025 before fully migrating to the use of XML-based formats by November 2025 [1]. These
pressures occur simultaneously with heightened expectations for operational resilience, real-time
processing capabilities, and seamless integration across fragmented global market infrastructure. The
implementation of ISO 20022 enables enhanced payment transparency through structured
remittance information supporting straight-through processing rates exceeding 95%, improved
regulatory compliance through standardized data elements facilitating automated reporting, and
superior customer experience through detailed payment tracking and status information previously
unavailable in legacy formats [1].

Cloud-native microservices architectures have emerged as the technological foundation addressing
these multifaceted demands. Deployed on platforms including Microsoft Azure, AWS, and Red Hat
OpenShift, these architectures now underpin critical financial infrastructure, including securities
processing systems settling trillions of dollars daily across global markets, cross-border payment
networks moving over $300 billion through SWIFT's network, and risk management systems
monitoring exposures across diverse portfolios and jurisdictions. The transformation delivers
substantial operational improvements with automation reducing processing costs from $4.25 to $0.50
per transaction, representing an 88% cost reduction that makes financial services economically viable
for broader populations previously excluded due to minimum balance requirements and high fees.
Real-time settlement capabilities replace multi-day delays, with modern payment systems achieving
same-day settlement rates exceeding 90% compared to historical averages where cross-border
payments required three to five business days for completion. Modern distributed systems achieve
99.9% availability despite component failures through architectural patterns including circuit
breakers, bulkheads, and regional redundancy, meeting the stringent service delivery requirements
essential for continuous financial market operations [2].

However, investment banking presents unique constraints distinguishing it from general enterprise
computing. Multi-jurisdictional regulatory frameworks impose contradictory requirements across
markets, demanding sophisticated compliance architectures capable of simultaneous adherence to
European Securities and Markets Authority regulations requiring trade reporting within minutes of
execution, while maintaining data residency compliance across varying jurisdictional mandates.
Operational resilience principles emphasize that financial institutions must maintain critical
operations through disruption scenarios, establishing tolerance thresholds defining maximum
acceptable disruption duration typically ranging from two to four hours for critical business services,
supported by comprehensive business continuity planning, disaster recovery capabilities with
recovery time objectives measured in minutes, and testing programs validating resilience capabilities
through scenario-based exercises conducted at least annually [2]. These requirements drive
architectural decisions toward distributed deployments, automated failover mechanisms, and
continuous monitoring capabilities, detecting anomalies before they escalate into service disruptions
affecting customers and counterparties across global financial markets.
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Dimension Traditional Cloud-Native Improvement
Architecture Architecture Factor
Processing Cost Traditional batch . Cost reduction
. . Automated processing costs
per Transaction processing costs percentage
Settlement Multi-day settlement Same-day settlement Timeline
Timeline period capability compression
o e . Distributed system Availability
System Availability | Legacy system uptime availability improvement
Transaction e qe . . .
Throughput Legacy capacity limits | Modern platform capacity Capacity multiplier
Deployment - -
Frequency Quarterly release cycles | Weekly deployment capability | Agility enhancement

Table I: Investment Banking Technology Transformation Overview [1], [2]

2. Investment Banking Technology Landscape and Architectural Imperatives

Investment banking encompasses diverse activities requiring sophisticated technology infrastructure
spanning multiple operational domains. Securities trading buys and sells orders on equity, fixed
income, derivatives, commodities, and foreign exchange exchanges with large investment banks
conducting in excess of 10 million transactions every day at peak times. Post-trade processing handles
confirmation, settlement, custody, and reconciliation processes, which are required to be completed
within reduced timeframes to achieve T+2 or T+1 settlement cycles set by regulatory bodies.
Corporate finance facilitates the raising of capital, acquisitions and mergers, and advisory services
that demand the use of secure data rooms and data analysis platforms that contain sensitive
information of transactions. Risk management observes the market and credit exposures and
operational exposures in portfolios, and the calculation of value-at-risk processing involves millions of
price updates each second to aggregate the values of real-time portfolio positions and process the
integration of market data. Treasury functions are the coordination of funding, liquidity, and capital
allocation among global entities and are in charge of interbank payment and regulatory capital
requirements in Basel III frameworks. Each function generates substantial transaction volumes with
major institutions processing millions of trades daily across dozens of markets and hundreds of
counterparties, while payment volumes reach hundreds of thousands of transactions daily, moving
trillions in value across domestic and cross-border networks [3].

Traditional mainframe and monolithic architectures impose critical constraints on investment
banking operations that become increasingly untenable as transaction volumes grow and regulatory
requirements intensify. Scalability limitations emerge as vertical scaling reaches physical limits
requiring lengthy procurement cycles spanning six to twelve months for hardware acquisition and
deployment, while monolithic applications must scale entire codebases even when only specific
components, such as trade validation or regulatory reporting, experience load spikes. The monolithic
architecture pattern, where all functionality deploys as a single unit, creates coupling that prevents
independent scaling of services experiencing different load profiles, forcing organizations to scale
entire applications to address capacity constraints in individual components, resulting in significant
resource waste and infrastructure costs [3]. Deployment agility suffers as regulatory changes,
including MiFID II trade reporting enhancements and EMIR refit requirements, demand rapid
feature delivery within weeks rather than months, yet tightly coupled components require coordinated
changes with disproportionate testing effort consuming 60-70% of development cycles to ensure
regression-free deployments. The coordination overhead inherent in monolithic architectures means
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that even small changes require full application redeployment, with testing cycles extending to weeks
as teams validate that modifications in one area have not inadvertently broken functionality in
seemingly unrelated areas [4].

Operational resilience proves elusive when cascading failures propagate issues across entire systems,
with single component failures potentially disrupting all dependent services lacking proper isolation
boundaries. Technology diversity remains constrained despite different problems warranting different
solutions, where real-time trading benefits from low-latency in-memory processing, achieving
microsecond response times, while batch settlement suits traditional relational databases optimized
for transactional consistency and audit trail preservation. Global distribution challenges intensify as
institutions operate across time zones and regulatory jurisdictions without adequate regional
deployment capabilities, forcing all processing through centralized data centers that introduce latency
for remote users and complicate compliance with data residency mandates [3].

Cloud-native microservices architectures address these limitations through fundamental architectural
principles enabling horizontal scalability, independent deployment, and fault isolation. The
microservices architecture style structures applications as collections of loosely coupled services, with
each service implementing specific business capabilities and owning its data, enabling independent
deployment and scaling while maintaining service autonomy [4]. Horizontal scaling through
containerization using Docker and orchestration via Kubernetes enables adding capacity within
minutes rather than months, with individual microservices scaling independently based on specific
load profiles, such as scaling trade validation services during market opens, while maintaining
baseline capacity for reconciliation services.

Service
Primary Function Integration Method Scaling Approach
Component Ty 8 8 APP
Transaction ingestion REST APIs and message Horizontal pod
Trade Capture . R .
and initial validation queues scaling
Enrichment Reference data . Independent scaling
. . Event stream consumption
Services augmentation per load
1 Deli hani . D -
Sett eme'nt ¢ 1very mc?c — SWIFT message generation em.a I.ld l':)ased
Instruction determination provisioning
Confirmation Counterpart . . . Resource-optimized
. barty Multi-attribute algorithms . p
Matching correlation scaling
Regulato . . . . Jurisdiction-specific
g . v Compliance submission | Event-driven extraction . P
Reporting scaling

Table II: Microservices Architecture Components and Functions [3], [4]

3. Cloud-Native Securities Processing and Payment System Architectures

Modern securities processing platforms implement event-driven microservices architectures,
fundamentally reimagining traditional batch processing approaches that historically processed trades
overnight in large batches. Trade capture services ingest executed trades from trading platforms via
REST APIs providing synchronous request-response patterns for immediate validation feedback or
message queues like Apache Kafka enabling asynchronous processing for high-volume scenarios,
performing immediate validation of trade economics including verification that prices fall within
acceptable ranges of current market prices, counterparty eligibility checking against approved

Copyright © 2025 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative 1112
Commons Attribution License which permitsunrestricted use, distribution, and reproduction in any medium, provided

the original work is properly cited.




Journal of Information Systems Engineering and Management
2025, 10(618)

e-ISSN: 2468-4376

https://www.jisem-journal.com/ Research Article

counterparty lists and credit limits, and regulatory compliance validation ensuring trades meet
applicable market rules. Invalid trades reject with detailed error descriptions, enabling immediate
correction and resubmission by traders, while valid trades publish TradeValidated events to Apache
Kafka, initiating downstream processing chains through event-driven choreography where services
react independently to events without centralized orchestration. Event streaming platforms like
Apache Kafka provide the backbone for event-driven architectures, acting as a central nervous system
where events representing facts about what has happened are stored in ordered logs, enabling
multiple services to consume these events independently and maintain their own materialized views
of data without tight coupling to upstream services [5]. This event-driven approach eliminates batch
processing delays that traditionally accumulated trades throughout the trading day for overnight
processing, enabling same-day settlement for most trade types while reducing counterparty risk
exposure windows from days to hours.

Enrichment services consume validated trades from event streams, augmenting them with
comprehensive reference data including instrument details sourced from securities master databases
containing identifiers like ISIN and CUSIP codes, along with instrument characteristics, including
maturity dates and coupon rates, counterparty information encompassing settlement instructions and
Legal Entity Identifiers required for regulatory reporting, and current market data providing reference
prices for valuation and profit-and-loss calculations. Classification logic determines appropriate
settlement methods based on trade characteristics such as routing exchange-traded securities through
central securities depositories, while bilateral settlement serves over-the-counter derivatives,
regulatory reporting requirements varying by jurisdiction and instrument type, and booking
allocations distributing trades across legal entities for capital optimization.

Settlement instruction generation services determine appropriate delivery mechanisms, routing to
central securities depositories like Euroclear or Clearstream for exchange-traded instruments or
coordinating with bilateral custodians for over-the-counter trades, producing standardized SWIFT
MT messages including MT 540-543 for securities settlement instructions or ISO 20022 equivalents.
semt 013 and semt.014 messages for transmission to settlement counterparties. Confirmation
matching represents a critical operational challenge addressed through sophisticated correlation
algorithms, reducing settlement failures that occur when counterparty instructions fail to match.
Counterparties submit confirmations through diverse channels, including SWIFT messages arriving
via secure network connections, electronic platforms like DTCC's CTM for specific asset classes, and
email for bilateral agreements requiring manual processing. Matching services correlate these
confirmations with internal trade records using multi-attribute matching algorithms examining trade
date within tolerance windows, typically allowing same-day or next-day matches, instrument
identification requiring exact ISIN or CUSIP matches, quantity matching within tolerance thresholds
often set at 0.01% to accommodate rounding differences, and price matching within a defined
variance of 0.1% for liquid securities [6].

Cross-border payment processing has historically suffered from opacity, leaving customers uncertain
about payment status, delays averaging three to five business days for international transfers, and
unpredictable fees, with intermediary banks deducting charges without prior disclosure. SWIFT gpi
implementations address these deficiencies through end-to-end tracking, providing visibility into
payment location and status throughout processing, with payment services transforming internal
representations into SWIFT ISO 20022 messages, validating against schemas, and including
comprehensive metadata. Data systems in financial services must handle both online transaction
processing workloads requiring low latency and high availability, and batch processing analytics
workloads requiring high throughput over large datasets, with modern architectures using stream
processing as a unifying abstraction that serves both purposes through the same event log
infrastructure [6].
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Architectural Implementation Regulatory
Element Technology Key Benefit Advantage
Apache Kafka Asynchronous processing Immutable audit trail

Event Streaming

distributed logs decoupling generation
. Transaction
. Persistent event append | Complete state change .
Event Sourcing . reconstruction
logs history e
capability
Real-time Continuous
Stream Processing | transformation Immediate data availability compliance
frameworks monitoring
Event Service-to-service event | Reduced coordination Distributed processing
Choreography reactions overhead transparency
Materialized Projection-based state Optimized query Historical position
Views computation performance determination

Table III: Event-Driven Architecture Characteristics [5], [6]

4. Integration Patterns, Data Management, and Workflow Orchestration

Integration with core banking systems introduces basic architectural issues requiring meticulous
coordination methods to keep data consistent across dispersed systems while avoiding close coupling
that would negate microservices' advantages. Account management integration translates securities
and payment transactions into account posting instructions for core banking systems, submitting via
APIs providing real-time posting capabilities with response times under 100 milliseconds or batch
files processing thousands of transactions in scheduled overnight runs, and reconciling posted
transactions against intended actions to detect discrepancies requiring investigation. Two-phase
commit protocols provide strong consistency guarantees by coordinating commits across multiple
databases through prepare and commit phases, but introduce significant performance overhead and
availability challenges since all participants must remain available throughout the transaction, making
them impractical for distributed systems spanning multiple data centers or cloud regions. The DevOps
transformation emphasizes breaking down organizational silos between development and operations
teams, with high-performing organizations deploying code 200 times more frequently than low
performers while maintaining change failure rates below 5%, achieved through comprehensive
automation of build, test, and deployment processes combined with cultural practices emphasizing
shared responsibility for production system reliability [7].

Customer data synchronization leverages change data capture mechanisms, detecting updates in
Customer Relationship Management and core banking systems by monitoring database transaction
logs or using database triggers, publishing events consumed by securities and payment services
requiring customer information for transaction processing and compliance checks. Eventual
consistency models accept slight delays measured in seconds or minutes in propagating changes
across distributed systems, recognizing that achieving strong consistency across geographically
distributed systems imposes prohibitive performance costs and availability limitations, while critical
updates, including account closures, preventing new transactions, and regulatory restrictions blocking
specific activities, require synchronous processing guaranteeing immediate effect across all systems
before acknowledging customer requests. Continuous delivery pipelines automate the path from code
commit to production deployment, with leading organizations maintaining deployment lead times
under one hour from code commit to production compared to weeks or months for traditional
organizations, enabling rapid response to security vulnerabilities, regulatory changes, and competitive
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pressures through deployment automation, reducing human error and accelerating feedback cycles

[7].

Enterprise reporting consolidates data across securities, payments, and banking through extract-
transform-load pipelines that traditionally execute overnight batch processes but are increasingly
shifting toward real-time stream processing. Modern approaches leverage event streams captured
from operational systems, with Apache Kafka serving as a durable message broker storing events in
partitioned logs that multiple consumers read independently without impacting operational system
performance. Kubernetes provides container orchestration, managing deployment, scaling, and
operations of application containers across clusters of hosts, with production deployments typically
operating clusters containing hundreds or thousands of nodes each running dozens of pods, where
each pod encapsulates one or more containers sharing a network namespace and storage volumes.
The Kubernetes scheduler automatically places pods on appropriate nodes based on resource
requirements including CPU measured in millicores and memory measured in megabytes or
gigabytes, with horizontal pod autoscaling automatically adjusting replica counts from baseline levels
during quiet periods to 10x or higher during peak loads based on observed CPU utilization, custom
metrics like request queue depth, or external metrics from monitoring systems [8].

Workflow orchestration patterns address the challenge of coordinating complex processes spanning
multiple services without introducing tight coupling or centralized bottlenecks. Trade settlement
sagas exemplify coordination patterns: reserving securities in custody systems, ensuring adequate
inventory, generating settlement instructions formatted per counterparty requirements, confirming
counterparty matching, and completing settlement. Kubernetes services provide stable network
endpoints for pods that may be created or destroyed dynamically, with service discovery through DNS
or environment variables enabling applications to locate dependencies without hardcoded IP
addresses. The cluster networking model assigns each pod a unique IP address, enabling direct pod-
to-pod communication without network address translation, while services provide load balancing,
distributing requests across backend pods with session affinity options for stateful applications, and
ingress controllers route external HTTP/HTTPS traffic to appropriate services based on hostnames
and URL paths [8].

Coordination
Pattern Type . Consistency Model Failure Handlin
Mechanism y g
Sequential local . Compensatin
Saga Pattern q . Eventual consistency P . 8
transactions transactions
.. | Distributed transaction . Blocking until
Two-Phase Commit .. Strong consistency ‘g
coordination resolution
Change Data Transaction lo . . Retry and
8 . & Eventual consistency with lag tyanc
Capture monitoring reconciliation
Event Independent event . .
. Eventual consistency Service-level recovery
Choreography reactions
Kubernetes Container lifecycle . Automated pod
. Infrastructure consistency
Orchestration management replacement

Table IV: Integration and Workflow Orchestration Patterns [7], [8]
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5. Quantifiable Benefits and Industry-Specific Implementation Challenges

Production implementations demonstrate substantial performance improvements, transforming
operational capabilities across investment banking technology infrastructure. Real-time event-driven
processing reduced end-to-end trade processing times by 25% compared to batch-oriented legacy
systems that accumulated transactions throughout trading days for overnight processing, with trades
now executing through validation, enrichment, and settlement instruction generation within seconds
rather than experiencing delays of 12-24 hours characteristic of traditional batch architectures. Faster
processing enables same-day settlement for most trade types, reducing counterparty risk exposure
windows and improving capital efficiency by decreasing the duration for which capital must be
allocated to support unsettled positions. Modern platforms handle peak loads exceeding 10,000
transactions per minute during market stress events, index rebalances, and option expiration dates,
representing tenfold increases over legacy system capacity constrained by mainframe processing
limits and monolithic architecture bottlenecks. Research analyzing four years of data from 23,000
survey responses across diverse organizations demonstrates that elite software delivery performers
achieve deployment frequencies on-demand with multiple deployments per day, lead times for
changes from commit to production under one hour, mean time to recovery from incidents under one
hour, and change failure rates below 15%, contrasting dramatically with low performers deploying
between once per month and once every six months with lead times measured in months and recovery
times measured in days or weeks [9].

Critical services achieved sub-millisecond response times through database optimization, including
index tuning and query plan optimization, in-memory caching layers using Redis or Memcached
storing frequently accessed reference data, and efficient code implementation, eliminating
unnecessary object allocations and optimizing hot code paths, enabling real-time validations, and
providing immediate feedback to traders about trade acceptance or rejection reasons. Fast processing
prevents backlogs from accumulating during peak periods when transaction arrival rates spike to
multiple times average levels, maintaining consistent performance through horizontal scaling rather
than degrading as queues grow. The stability patterns including circuit breakers protecting systems
from cascading failures by detecting failing dependencies and preventing further calls until recovery,
timeouts preventing indefinite blocking when remote systems experience latency, bulkheads
partitioning resources to isolate failures preventing single component issues from consuming all
available resources, and steady state behaviors automatically pruning log files and data that
accumulate over time enable systems to survive production conditions where every possible failure
eventually occurs given sufficient time and scale [10].

Operational efficiency gains manifest through multiple dimensions, transforming workforce allocation
and processing economics. Straight-through processing automation reduced manual intervention by
60%, eliminating routine tasks including trade data entry, confirmation matching for standard
instruments, and settlement instruction formatting that previously consumed thousands of staff hours
monthly, enabling analysts to focus on genuine exceptions requiring judgment including complex
derivatives settlements, non-standard delivery instructions, and disputed trades rather than routine
processing that algorithms handle more accurately and consistently than human operators. Payment
processing automation handles routine transactions end-to-end without human involvement, with
85% of standard cross-border payments processed automatically from initiation through final
settlement confirmation. The research demonstrates that high-performing organizations achieve 46
times more frequent code deployments, 440 times faster lead time from commit to deploy, 170 times
faster mean time to recover from downtime, and 5 times lower change failure rates compared to low
performers, while simultaneously reporting 1.5 times higher employee Net Promoter Scores,
indicating greater job satisfaction and organizational loyalty [9].

Investment banking, though, presents particular difficulties that call for specialized methods above
and beyond typical microservices best practices. Multi-jurisdictional regulatory demands call for
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technology able to handle different rules across European operations adhering to MiFID II, EMIR,
and MAR; US businesses following SEC and FINRA requirements; and Asian operations negotiating
several frameworks. Operational measures, production applications have to incorporate thorough
monitoring instrumentation exposing health checks so that load balancers and orchestration systems
may direct traffic away from malfunctioning systems. Tracking latency and throughput allows for
capacity planning, security measures stop unwanted access and identify intrusion attempts, and
clarity through thorough logging captures enough context to diagnose faults in manufacturing settings
where debuggers cannot link to ongoing processes [10].

Conclusion

Addressing significant drawbacks of traditional mainframe and monolithic systems, cloud-native
microservices architectures radically alter investment banking technology infrastructure while
satisfying strict industry-specific needs. Production implementations show observable operational
improvements, including shorter processing times for same-day settlement, higher capacity, lower
error rates, improved system availability, and significant cost savings. Savings made possible by
infrastructure optimization and automation. Success calls for tackling particular difficulties, including
strong operational risk management, multi-jurisdictional compliance, sophisticated market
infrastructure integration, and exacting performance standards. Specialized architectural trends,
including event-driven processing, saga-based coordination, polyglot persistence, and complete
observability, apply conventional microservices concepts to the limits of investment banking. The
change encompasses more than just technical advances to include more general social consequences,
including systemic financial stability through smaller settlement windows, labor force transformation
as automation changes employment patterns, Proactive compliance through real-time monitoring,
and environmental sustainability via computational efficiency. While regulatory development toward
real-time reporting molds technical needs, new technologies, including dispersed ledgers, artificial
intelligence, and quantum computing, provide opportunities that need continuous assessment.
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