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ABSTRACT 

Financial enterprises face sustained pressure to scale transaction-processing systems that were, 

in many cases, originally built as monolithic applications, and the choice between continuing 

to scale a monolith and decomposing it into microservices is among the most consequential 

architectural decisions such an organization makes. This review synthesizes the peer-reviewed 

literature on monolithic and microservice architectures to examine what is actually known 

about their comparative scalability, with particular attention to the properties of financial 

enterprise applications specifically: strict transactional consistency requirements, regulatory 

separation-of-duties obligations, and latency-sensitive workloads. The review draws on 

empirical comparisons of monolithic, microservice, and serverless deployment costs and 

performance (Villamizar et al., 2017), systematic mapping of the microservices literature (Pahl 

& Jamshidi, 2016), empirical studies of microservice design-pattern trade-offs (Vale, Correia, 

Guerra, Rosa, Fritzsch, & Bogner, 2022), workload characterization specific to microservice 

systems (Ueda, Nakaike, & Ohara, 2016), the architectural trajectory of microservices as a style 

(Dragoni et al., 2017), the foundational distributed-systems constraints financial transaction 

processing operates under (Gilbert & Lynch, 2002; Helland, 2017), the distributed data-

processing engines microservice-based financial systems commonly rely on for analytics and 

stream processing (Zaharia et al., 2016; Carbone et al., 2017), and the separation-of-duties 

enforcement financial compliance specifically requires (Botha & Eloff, 2001). The review finds 

that microservices offer independently scalable, fault-isolated components well suited to the 

heterogeneous load patterns financial applications exhibit, but that this benefit is not 

unconditional: it depends on a financial system's specific consistency requirements, operational 

maturity, and the genuine, well-documented cost of distributed-systems complexity that a 

monolith does not incur. No quantitative figures in this review represent newly collected 

empirical data;  comparative figures, explicitly labeled as such, are included to synthesize 

patterns the cited literature reports. 

Keywords: Monolithic Architecture; Microservices; Scalability; Financial Systems; 

Distributed Transactions; Software Architecture; Enterprise Applications 

Introduction 

Financial enterprises banks, payment processors, trading platforms, insurance systems operate 

transaction-processing applications under sustained pressure to scale, and a substantial share of 

these applications were originally built as monolithic systems: a single deployable codebase 

handling account management, transaction processing, reporting, and compliance logic 

together. As transaction volume and feature scope grow, such organizations face a recurring 
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architectural question: continue scaling the monolith, or decompose it into independently 

deployable microservices. This question has generated a substantial body of peer-reviewed 

research, but the financial domain's specific properties strict transactional consistency 

requirements, regulatory separation-of-duties obligations, and latency-sensitive workloads 

spanning everything from real-time fraud screening to end-of-day batch settlement mean that 

general findings about microservices scalability do not transfer to financial systems without 

qualification. 

This review synthesizes the peer-reviewed literature on monolithic and microservice 

architectures specifically with scalability in financial enterprise applications in view. Rather 

than proposing a new architecture, it draws together empirical comparisons of deployment cost 

and performance[1], systematic literature mapping[2], empirical pattern-level studies[3], 

workload characterization research[4], and the broader architectural and distributed-systems 

literature bearing on financial-domain requirements specifically (Dragoni et al., 2017; Gilbert 

& Lynch, 2002; Helland, 2017; Botha & Eloff, 2001), alongside the distributed processing 

engines such systems commonly build on (Zaharia et al., 2016; Carbone et al., 2017), to assess 

what the evidence actually supports about scalability trade-offs in this specific domain, as 

opposed to software systems generally. 

The remainder of this review describes the methodology used to select and synthesize the 

literature (Review Methodology), characterizes the scalability properties of monolithic 

architectures as the literature documents them (Monolithic Architecture: Scalability 

Characteristics), characterizes the scalability properties of microservice architectures as the 

literature documents them (Microservices Architecture: Scalability Characteristics), compares 

the two directly against financial-domain scalability requirements (Comparative Analysis), 

examines financial-domain-specific considerations the general microservices literature does not 

fully address (Financial-Domain-Specific Considerations), reviews migration patterns and 

hybrid approaches organizations have used to move between the two (Migration Patterns and 

Hybrid Approaches) [1-9]. 

Review Methodology 

This review follows a thematic, narrative synthesis approach rather than a formal systematic 

review protocol: it draws on peer-reviewed empirical studies, systematic mapping studies, and 

foundational distributed-systems literature bearing directly on monolithic and microservice 

architecture scalability, prioritizing sources that report empirical comparison data (Villamizar 

et al., 2017; Vale et al., 2022; Ueda et al., 2016) or establish structural constraints with direct 

bearing on financial-domain requirements (Gilbert & Lynch, 2002; Helland, 2017; Botha & 

Eloff, 2001) over purely conceptual or opinion-based sources. Literature was organized 

thematically around the dimensions a financial enterprise architecture decision actually turns 

on — independent scalability, fault isolation, transactional consistency, regulatory compliance, 

and operational complexity — rather than chronologically or by publication venue. Where the 

cited literature reports quantitative findings, this review reports them as the original studies 

frame them; where this review constructs an  comparative figure to synthesize a pattern across 

multiple sources, that figure is explicitly labeled as an  synthesis rather than new measurement, 

consistent with the fact that no original data collection was performed for this review. 



 

INTERNATIONAL JOURNAL OF ACTA INFORMATICA 

VOLUME (2024) 

304 | P a g e  

Sources were weighted according to the strength of evidence they provide: empirical 

comparisons reporting measured cost, performance, or quality-attribute data (Villamizar et al., 

2017; Vale et al., 2022; Ueda et al., 2016) were treated as the strongest evidence for claims 

about realized scalability outcomes; systematic mapping and conceptual-architecture literature 

(Pahl & Jamshidi, 2016; Dragoni et al., 2017) was treated as strong evidence for claims about 

the field's accumulated consensus and terminology; and foundational distributed-systems and 

compliance literature (Gilbert & Lynch, 2002; Helland, 2017; Botha & Eloff, 2001) was treated 

as establishing structural constraints financial systems must satisfy regardless of 

implementation detail, rather than as empirical evidence about any specific system's 

performance. This review makes its financial-domain-specific claims by applying the structural 

and compliance literature to the financial context explicitly, a step this review's own synthesis 

performs rather than one any single cited source performs on its own, a limitation discussed 

further in the Limitations of This Review subsection. 

Monolithic Architecture: Scalability Characteristics 

A monolithic financial application is typically scaled by replicating the entire application and 

placing it behind a load balancer — horizontal scaling of an undifferentiated unit — or by 

increasing the resources available to a single running instance — vertical scaling. Villamizar et 

al.'s[1] empirical cost comparison of monolithic, microservice, and serverless deployments 

documents that this undifferentiated scaling carries a specific cost: because a monolith cannot 

scale one internal function independently of another, an application with a small number of 

genuinely high-load components ends up over-provisioning resources for its low-load 

components simply because they are packaged together. Pahl and Jamshidi's[2] systematic 

mapping of the microservices literature situates this limitation within the broader motivation 

the literature cites for microservice adoption generally, identifying coarse-grained, 

undifferentiated scalability as one of the most frequently cited drivers of migration away from 

monolithic architecture[10-16]. 

At the same time, the literature does not support a simple narrative in which monolithic 

architecture is scalability-deficient across the board. A monolith avoids the network-call 

overhead and distributed-state management complexity that the Microservices Architecture 

section documents as a genuine cost of microservice decomposition, and for a financial 

application whose core transaction-processing logic genuinely requires strong consistency 

across what would otherwise be separate services, a monolith's in-process function calls and 

typically single, shared database provide consistency guarantees that a distributed system must 

work considerably harder to replicate, a point the distributed-systems literature on consistency 

establishes as a structural rather than merely an engineering-maturity limitation[5]. 

Microservices Architecture: Scalability Characteristics 

Microservice architecture decomposes an application into independently deployable services, 

each scalable on its own schedule in response to its own load. Villamizar et al.[1] report that 

this independent scalability translates into measurable cost efficiency relative to monolithic 

deployment for workloads with heterogeneous, unevenly distributed load across functional 

components — precisely the pattern many financial applications exhibit, where fraud-screening 

or market-data-ingestion components may face order-of-magnitude higher request volume than 
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back-office reporting components packaged in the same monolith. Ueda, Nakaike, and 

Ohara's[4] workload characterization study of microservice systems documents that individual 

microservices within a decomposed system frequently exhibit substantially different resource 

utilization profiles from one another, reinforcing that independent scalability is not a theoretical 

benefit but one the empirical workload evidence actually supports[17-20]. 

This independent scalability is realized in practice on cloud-native infrastructure specifically: 

Deng et al.'s[6] survey of cloud-native computing documents that container orchestration 

platforms now provide the automated, policy-driven elastic scaling that makes per-service 

scaling decisions operationally practical at the scale financial enterprises require, rather than 

something an operations team must implement by hand for each service. This operational 

substrate is a precondition for realizing the independent-scalability benefit in practice, not 

merely a convenience; without it, the theoretical benefit of fine-grained scaling documented 

above would require a level of manual operational effort that would itself become a scalability 

bottleneck[21-25]. 

This benefit, however, is not unconditional. Dragoni et al.[7] document that the microservices 

architectural style introduces genuine operational complexity — service discovery, inter-

service communication, distributed deployment coordination — that a monolith does not 

require managing at all, and Vale et al.'s[3] empirical study of microservice design patterns 

documents that even teams following established patterns face measurable quality trade-offs 

rather than unambiguous improvement across every dimension simultaneously; the study finds 

that patterns improving one quality attribute frequently do so at a measurable cost to another. 

Helland's[8] analysis of distributed transactions establishes the most financially consequential 

version of this trade-off: a microservices architecture that decomposes what was a single 

transactional unit in a monolith into calls across multiple independently deployed services 

inherits the distributed-consistency problem Gilbert and Lynch[5] formally establish is 

structurally unavoidable, requiring the system to be explicitly redesigned around idempotency 

and eventual consistency rather than relying on a database's built-in transactional guarantees. 

Comparative Analysis: Scalability Trade-Offs for Financial 

Enterprise Applications 

Read together, the literature supports neither a categorical preference for microservices over 

monoliths nor the reverse; it supports a conditional finding that depends on the specific 

scalability problem a financial enterprise actually faces. Where load is genuinely heterogeneous 

across functional components — as Ueda et al.[4] document is common — independent 

scalability delivers the cost and resource-efficiency benefits Villamizar et al.[1] report. Where 

the dominant requirement is strong, in-process transactional consistency across what would 

otherwise be separate services, a monolith avoids the distributed-consistency problem Gilbert 

and Lynch[5] and Helland[8] establish as structural, at the cost of the undifferentiated-scaling 

inefficiency the Monolithic Architecture section documents. 
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Table 1:  Comparison of Scalability-Relevant Properties 

Table 1.  comparison of scalability-relevant properties. 

Property Monolithic Architecture Microservices Architecture 

Granularity of scaling 
Coarse; entire application 

scales as one unit 

Fine; each service scales 

independently 

Resource efficiency 

under heterogeneous 

load 

Weak; low-load components 

over-provisioned 

Strong; resources matched to 

each service's load 

Transactional 

consistency across 

components 

Strong; typically a single 

shared database 

Weak by default; requires 

explicit idempotent design 

Operational complexity Lower; single deployable unit 
Higher; service discovery, 

inter-service communication 

Fault isolation 
Weak; a failure can affect the 

whole application 

Stronger; a single service's 

failure is more contained 

Suitability for uniform, 

predictable load 

Reasonable; simpler to reason 

about and operate 

Often unnecessary complexity 

for limited benefit 

This table synthesizes qualitative findings the cited literature reports rather than reproducing a 

single study's measured values; it is an interpretive summary, not new data. 

Figure 1:  Scalability-Relevant Capability Scores 

 

Figure 1.  capability scores (0-10 scale), synthesized from the cited literature, for monolithic 

and microservices architectures across scalability-relevant dimensions. 

Note: These scores are an  synthesis of qualitative findings reported across the cited literature 

(Villamizar et al., 2017; Ueda et al., 2016; Dragoni et al., 2017; Gilbert & Lynch, 2002; Vale 
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et al., 2022) rather than a scored evaluation instrument applied to any single system, and 

should be read as a reasoning aid summarizing this review's qualitative synthesis rather than 

as measured data. 

Financial-Domain-Specific Considerations: Consistency, Compliance, and 

Transaction Integrity 

The general microservices literature treats distributed consistency and operational complexity 

as costs to be managed; the financial domain treats getting them wrong as a regulatory and 

financial-integrity failure, not merely a technical defect. Botha and Eloff's[9] analysis of 

separation-of-duties enforcement in workflow environments establishes a requirement with 

direct architectural consequences: when a financial workflow (e.g., initiating and approving a 

payment) is decomposed across multiple microservices, the separation-of-duties guarantee that 

was implicit in a monolith's single, auditable code path must be explicitly re-engineered into 

the distributed system's enforcement logic, a non-trivial undertaking the general microservices 

literature does not address because it is specific to regulated financial workflows rather than to 

microservices architecture generally. Similarly, Helland's[8] idempotent-design discipline is 

not merely a performance optimization in a financial context — it is what prevents a retried 

payment request from double-charging a customer, a failure mode with direct financial and 

regulatory consequences that a monolith's single-database transaction would have prevented by 

default. 

The distributed data-processing engines many microservice-based financial systems rely on for 

real-time fraud detection, risk analytics, and reporting — whether batch-oriented[10] or built 

for continuous, stateful stream processing[11] — introduce their own scalability characteristics 

largely orthogonal to the core monolith-versus-microservices question, but they illustrate a 

broader point this review's synthesis supports: a financial enterprise's architecture decision is 

rarely a single binary choice applied uniformly across the entire system. Many of the financial-

sector deployments the cited literature's broader context describes combine a strongly 

consistent transactional core, where the monolith's advantages documented in the Monolithic 

Architecture section remain genuinely compelling, with microservices for analytics, reporting, 

and customer-facing functionality, where the independent-scalability benefits the 

Microservices Architecture section documents are more clearly realized without the same 

consistency stakes. 

Latency-Sensitive Workloads and Heterogeneous Service-Level 

Requirements 

Financial enterprise applications rarely present a single, uniform latency requirement; they 

present a spectrum ranging from sub-millisecond trading and real-time fraud screening at one 

extreme to overnight batch settlement and periodic regulatory reporting at the other, within the 

same institution and sometimes within what was historically a single monolithic deployment. 

Ueda et al.'s[4] workload characterization findings bear directly on this spectrum: because 

individual microservices within a decomposed system exhibit substantially different resource 

and latency profiles, a microservices architecture makes it possible to apply distinct scaling, 

caching, and even hardware-placement strategies to the sub-millisecond-latency fraud-
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screening path and the overnight batch-settlement path separately, something a monolith's 

undifferentiated deployment unit cannot do without either over-provisioning the batch path's 

resources to match the latency-critical path's requirements or risking the latency-critical path's 

performance by sharing resources with batch processing. This heterogeneity argument, read 

alongside the independent-scalability findings the Microservices Architecture and Comparative 

Analysis sections already establish, is among the more domain-specific justifications the 

literature supports for microservices adoption in financial systems specifically, as distinct from 

the general enterprise scalability arguments the broader microservices literature makes. 

The reverse consideration also holds, however: a latency-critical, strongly consistent 

transactional path — such as the core ledger update behind a real-time payment — is exactly 

the kind of component the Monolithic Architecture and Comparative Analysis sections identify 

as the weakest candidate for decomposition, because the network-call overhead and distributed-

consistency redesign effort Helland[8] documents can directly undermine the latency guarantee 

the path exists to provide. This review's synthesis therefore does not support a uniform answer 

even within a single financial institution's architecture: the same organization may reasonably 

decompose its fraud-screening and reporting paths into microservices while deliberately 

keeping its core ledger transactional path monolithic, consistent with the hybrid pattern the 

Migration Patterns and Hybrid Approaches section describes. 

Migration Patterns and Hybrid Approaches 

The literature's empirical and conceptual findings converge on a practical implication: financial 

enterprises rarely migrate from monolith to microservices in a single step, and the literature's 

own evidence base supports why. Dragoni et al.[7] document that microservices architecture is 

better understood as an evolutionary trajectory than a single design decided once, and Vale et 

al.'s[3] finding that different microservice design patterns trade distinct quality attributes 

against each other supports a gradual, component-by-component decomposition in which each 

component's specific scalability and consistency requirements determine whether and how it is 

extracted from the monolith, rather than a wholesale rewrite. 
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Figure 2:  Migration Roadmap 

 

Figure 2.  migration roadmap: a stepped timeline diagram of gradual monolith-to-

microservices evolution, synthesized from the evolutionary and pattern-based migration 

findings the cited literature reports (Dragoni et al., 2017; Vale et al., 2022). 

This staged pattern directly addresses the financial-domain-specific risks the Financial-

Domain-Specific Considerations section identifies: components extracted early tend to be those 

with heterogeneous load and weaker consistency requirements, where the Microservices 

Architecture section's independent-scalability benefits are realized with the least exposure to 

the distributed-consistency risk that section documents, while the strongly consistent 

transactional core is extracted last, if at all, and only once the idempotent-design discipline 

Helland[8] establishes has been deliberately engineered into it rather than assumed. 
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Discussion: Synthesis, Gaps, and Future Directions 

Synthesis 

This review's central finding is that the scalability case for microservices in financial enterprise 

applications is real but conditional, not categorical. It is strongest for components with 

heterogeneous, independently variable load and weaker consistency requirements, and weakest 

— potentially reversed — for a strongly consistent transactional core whose regulatory and 

financial-integrity stakes make the distributed-consistency problem Gilbert and Lynch[5] and 

Helland[8] establish a serious risk rather than a manageable engineering cost. 

Limitations of This Review 

This review is a thematic, narrative synthesis rather than a formal systematic review conducted 

against a pre-registered protocol, so it does not claim the exhaustive search coverage a 

systematic review with explicit inclusion and exclusion criteria would provide; sources were 

selected for direct relevance to scalability and financial-domain considerations rather than 

through a comprehensive database search across every venue publishing microservices 

research. The comparative scores in Table 1 and Figure 1 are this review's own interpretive 

synthesis of qualitative findings reported across several studies, not a value reported by any 

single cited source, and should be read accordingly as a reasoning aid rather than as a citation-

backed quantitative result in its own right. 

Gaps in the Current Literature 

The reviewed literature's empirical comparisons (Villamizar et al., 2017; Ueda et al., 2016; 

Vale et al., 2022) are largely drawn from general enterprise or cloud-native contexts rather than 

financial systems specifically, meaning the financial-domain-specific claims this review draws 

— particularly around separation-of-duties re-engineering and idempotent transactional 

redesign — rest on applying general distributed-systems and compliance literature (Botha & 

Eloff, 2001; Helland, 2017) to the financial domain by extension, rather than on empirical 

studies conducted within regulated financial systems themselves. This is a genuine gap: the 

literature this review draws on does not include a large-scale empirical study specifically 

measuring monolith-versus-microservices scalability outcomes within regulated financial 

institutions. 

Future Research 

Empirical research specifically measuring scalability, consistency-failure rates, and 

compliance-audit cost across monolithic and microservice financial systems in production 

would directly close the gap the Limitations of This Review subsection identifies. Research on 

tooling and patterns for re-engineering separation-of-duties guarantees specifically during 

microservice decomposition of regulated financial workflows, extending Botha and Eloff's[9] 

workflow-enforcement findings into a microservices-specific context, would also strengthen 

the practical guidance available to financial enterprises making this architectural decision. 

Conclusion 

This review has synthesized the peer-reviewed literature on monolithic and microservice 

architecture scalability with financial enterprise applications specifically in view, finding that 
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microservices deliver genuine, empirically documented scalability and cost benefits for 

components with heterogeneous load (Villamizar et al., 2017; Ueda et al., 2016), but that this 

benefit is conditional on a component's consistency requirements, because the distributed-

consistency problem microservice decomposition introduces is structural, not merely an 

engineering-maturity gap, with particular consequence for the separation-of-duties and 

transactional-integrity guarantees financial regulation specifically requires (Gilbert & Lynch, 

2002; Helland, 2017; Botha & Eloff, 2001). The literature's own evolutionary framing of 

microservices adoption[7] and empirical evidence of pattern-level quality trade-offs[3] together 

support the staged, component-by-component migration pattern this review describes, rather 

than a wholesale, one-time architectural rewrite. A genuine gap remains: the empirical literature 

this review draws on is not specific to regulated financial systems, and closing that gap through 

research conducted within financial institutions themselves is the most direct way to sharpen 

the conditional finding this review arrives at into specific, actionable guidance. 
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