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Abstract: Approximately 2.6 billion people remain without internet access as of 2023, and cloud adoption failure rates among 

organizations in developing economies persist independently of regional connectivity investment. This article argues that this 

failure is structural, not incidental: scalability and accessibility are coupled at the platform architecture layer, and the design 

decisions that determine a cloud platform's elasticity are the same decisions that determine its accessibility to resource-constrained 

adopters. Three architectural levers are identified as the operative mechanism of this coupling  -  multi-tenant resource partitioning, 

edge-distributed service topology, and API abstraction with cost-tiered access  -  and each lever is analyzed as a distinct solution 

to a distinct structural exclusion mechanism. A platform that implements all three is architecturally accessible; a platform that fails 

any one systematically excludes the populations it nominally serves. The analysis integrates a systematic review of recent cloud 

architecture, edge computing, and technology adoption literature with implementation evidence from DARSy, an enterprise 

distributed certification platform deployed at production scale across multiple geographic regions. DARSy instantiated each lever 

under live operational conditions, providing empirical verification of the three-lever framework's practical executability. The 

central contribution is to establish accessibility as a first-class architectural property of cloud platforms, placing it alongside 

scalability and security as a design criterion that must be specified, measured, and governed  -  not assumed. 
Keywords: cloud computing; software accessibility; multi-tenancy; edge computing; API cost-tiering; digital divide; platform 

democratization; enterprise cloud architecture 

 

1. INTRODUCTION 

The standard account of cloud computing's transformative potential runs as follows: by abstracting compute, 

storage, and networking into on-demand services, cloud platforms eliminate the capital investment barriers that 

historically confined sophisticated software capabilities to large organizations. Cloud democratization  -  the 

distribution of these capabilities to smaller, resource-constrained, and geographically distant adopters  -  should follow 

naturally from the technology's fundamental properties. The evidence does not fully support this account. 

As of 2023, approximately 5.4 billion people had internet access, representing approximately 67% of the global 

population [1]. The 2.6 billion who remain offline are concentrated in low- and lower-middle-income countries, 

landlocked developing states, and underserved rural populations within otherwise connected economies [1]. More 

revealing, organizations in these economies with established connectivity still report cloud adoption failure at rates 

that persist independently of connectivity metrics [2]. Something other than internet access is preventing cloud 

adoption. 

Armbrust et al. [3] established the theoretical basis for cloud scalability through the lens of three utility 

computing properties: the elimination of upfront capital commitment, the illusion of infinite on-demand capacity, and 

the ability to pay for precisely what is consumed. The NIST definition [4] codified this into five essential 

characteristics: on-demand self-service, broad network access, resource pooling, rapid elasticity, and measured 
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service. These frameworks describe what cloud computing is designed to do. Neither addresses whether the platform 

is designed in a way that allows a given user population to benefit from what cloud computing does. 

That prior question is the subject of this article. The argument is that scalability and accessibility are structurally 

coupled at the platform architecture layer. Three design decisions  -  how tenant resources are partitioned and isolated, 

how services are distributed across geographies, and how the API and pricing model are structured  -  together 

determine whether the elasticity properties described by Armbrust et al. [3] and NIST [4] are accessible to the full 

range of intended users or only to a subset that already has the technical and financial capacity to adopt enterprise-

grade cloud services. 

The analysis is grounded in the design and operational experience of DARSy, a production-scale enterprise 

distributed certification platform deployed across multiple geographic regions with heterogeneous connectivity 

profiles. DARSy instantiated all three levers under live operational conditions with real user populations, providing 

implementation evidence for the three-lever framework developed here. 

This article proceeds as follows. Section II develops the structural coupling thesis. Section III analyzes each 

lever in detail. Section IV synthesizes the three levers into an integrated implementation architecture. Section V 

addresses risk governance. Section VI discusses implications and limitations. Section VII concludes. 

2. SCALABILITY AND ACCESSIBILITY AS ARCHITECTURALLY COUPLED 

PROPERTIES 

Cloud scalability research and digital accessibility research have developed in parallel without converging. The 

cloud architecture literature  -  from Armbrust et al. [3] through the infrastructure evolution survey of Varghese and 

Buyya [5]  -  characterizes scalability in terms of throughput, cost efficiency, and resource elasticity. The digital divide 

literature  -  anchored by ITU measurement frameworks [1] and UNCTAD policy analysis [2]  -  identifies income, 

geography, regulation, and literacy as determinants of access. Neither literature examines whether the architecture of 

cloud platforms functions as an independent determinant of who can adopt cloud services. 

The empirical adoption literature provides the signal that this gap matters. Yaseen et al. [6] surveyed cloud 

adoption among small and medium enterprises in Jordan  -  a middle-income country with substantial cloud 

infrastructure investment and reasonable connectivity metrics  -  and found that cost structure, service customization 

barriers, and the absence of tiered access models were primary adoption inhibitors. These are platform architecture 

variables, not connectivity variables. Golightly et al. [7] reach a parallel finding: perceived cost flexibility and 

customization capability predict adoption more robustly than infrastructure availability. A TOE framework analysis 

of MSME cloud adoption [8] identifies platform design constraints as structural determinants of adoption outcomes 

among resource-constrained organizations. 

A reasonable counter-position holds that these are market failures rather than architecture failures: platforms 

are designed for their primary market, and the solution is pricing intervention or regulatory action rather than redesign. 

The counter-position underestimates the depth of the coupling. The reason cost-tiered access is structurally absent 

from many enterprise cloud platforms is not that vendors have declined to implement it  -  it is that the underlying 

architecture, designed for homogeneous enterprise workloads, does not support independent billing at function or 

service granularity without fundamental redesign. The tenant isolation model that prevents granular billing, the 

centralized service topology that prevents low-latency delivery to distant regions, and the enterprise API model that 

presupposes high-volume committed consumption are not pricing policy choices applied to a neutral architecture. 

They are properties of the architecture itself. 

This is what structural coupling means: a platform designed with software-defined tenant isolation, geographic 

service distribution, and tiered API access is simultaneously scalable and accessible. A platform designed without 

these properties cannot be made accessible by applying pricing overlays, because the structural basis for the pricing 

model the overlays would require does not exist. The three levers developed in the following section are the set of 
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architectural decisions whose combined specification determines whether a cloud platform couples its scalability to 

accessibility or decouples them. 

3. THREE ARCHITECTURAL LEVERS FOR PLATFORM DEMOCRATIZATION 

3.1 Multi-Tenant Resource Partitioning 

Multi-tenancy is intrinsic to cloud computing [4], but the term covers a range of implementations with 

materially different accessibility properties. A silo model allocates dedicated physical resources to each tenant  -  full 

isolation, zero sharing, costs proportional to full resource provision. A pool model shares resources across all tenants 

with software-defined isolation boundaries  -  maximum cost sharing, minimum per-tenant cost, isolation quality 

dependent on implementation. 

The accessibility implications follow directly. A silo model replicates the capital investment barrier that cloud 

computing is supposed to eliminate: each tenant pays for its own resource footprint, indifferent to whether the tenant 

is a Fortune 500 enterprise or a developing-economy institution with a modest annual technology budget. Olabanji et 

al. [9] document this architecture taxonomy in detail, mapping silo, bridge, and pool patterns against their cost and 

isolation trade-offs. The pool model with software-defined isolation is the accessibility-optimal configuration: it 

achieves maximum cost sharing while maintaining the isolation guarantees that prevent enterprise tenants from 

degrading service quality for co-resident lower-tier tenants. 

Serverless architectures, analyzed by Li et al. [10], represent the logical endpoint of this progression. Function-

level billing eliminates the minimum viable consumption commitment: a tenant pays for exactly the computation 

consumed, with no floor and no commitment. The isolation unit is the execution function rather than the tenant 

workload, and the platform enforces that isolation through the runtime rather than requiring the tenant to provision 

and manage isolation infrastructure. Mampage, Karunasekera, and Buyya [11] catalog the resource management 

challenges this creates  -  cold-start latency, function scheduling under heterogeneous load, memory allocation  -  and 

demonstrate that platform designers must make deliberate decisions about these variables with the accessibility of the 

cost model in mind. 

DARSy implemented a pool model with software-defined isolation, enabling concurrent certification 

examination delivery to over 10,000 simultaneous candidates across geographic regions without service degradation 

for any population segment. The multi-tenant architecture was the enabling condition for geographically distributed 

access without per-institution infrastructure investment. 

TABLE I. Multi-Tenancy Architectural Patterns and Accessibility Impact 

Pattern Isolation Model Cost-Sharing Noisy Neighbor Risk Accessibility Implications 

Silo Full physical 

isolation 
None None High cost per tenant; excludes 

resource-constrained adopters 

Bridge Class-grouped partial Moderate Bounded by class Moderate accessibility; cost 

reduction with residual 

degradation risk 

Pool Software-defined Full Eliminated with 

correct implementation 
High potential; cost 

democratized; isolation quality 

is critical variable 

Serverless Function-level 

execution 
Full Minimal (function-

scoped) 
Maximum; billing granularity 

enables micro-payment access 

models 

3.2 Edge-Distributed Service Topology 
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The second structural barrier is latency. Centralized cloud architectures route all user traffic through a limited 

number of geographic data center regions. Users in well-connected metropolitan areas in high-income economies 

experience round-trip latencies that fall well below thresholds at which application responsiveness degrades. Users in 

developing regions, rural areas, or locations geographically distant from data center concentrations face latencies that 

can render interactive applications functionally unusable  -  particularly where client-side compute is insufficient to 

buffer service degradation. 

Huedo et al. [12] demonstrate that for latency-critical applications, geographically distributed edge 

infrastructure reduces end-to-end latency by up to 62% relative to centralized deployment. Pelle et al. [13] provide a 

cost and latency co-optimization framework for edge deployments, demonstrating that the tradeoff between edge 

infrastructure cost and latency reduction is manageable within enterprise operational budgets when the deployment is 

purpose-designed for latency minimization. 

The container orchestration layer is itself an accessibility variable. Vu, Tran, and Kim [14] demonstrate that 

predictive hybrid autoscaling reduces latency variance  -  not only mean latency  -  by up to 34% in containerized 

deployments. Latency variance, not only mean latency, determines user experience for resource-constrained 

populations who cannot rely on client-side caching or local compute to buffer service degradation. Observability 

infrastructure for distributed edge deployments is the architectural prerequisite for detecting and routing around the 

conditions that produce variance spikes [15]. 

DARSy deployed edge service nodes across six geographic regions to meet sub-200ms response time 

requirements for certification examination delivery. The architectural decision to distribute service nodes was not a 

performance optimization  -  it was a prerequisite for platform accessibility in the target deployment regions. 

TABLE II. Edge Topology Design Patterns and Regional Latency Impact 

Deployment Model Latency Profile Accessibility Impact Operational Complexity 

Single-region central Low near DC; high for 

distant users 
Excludes geographically 

distant populations 
Low 

Multi-region central Improved near a region; 

gaps persist 
Partial improvement; 

coverage gaps persist 
Moderate 

Edge-distributed 

(scheduled) 
Consistently low; 

bounded by node 

provisioning 

High; bounded by node 

geographic distribution 
High 

Serverless edge (on-

demand) 
Adaptive; cold-start 

overhead on first request 
Maximum in well-

instrumented deployments 
Highest 

3.3 API Abstraction with Cost-Tiered Architecture 

The third structural barrier is the API access model. A platform that correctly implements multi-tenant resource 

partitioning and edge-distributed service topology can still be inaccessible if the API access model requires a minimum 

viable subscription, commitment structure, or payment mechanism unavailable to the target population. 

Velepucha and Flores [16] document how microservices architecture creates the technical precondition for 

tiered API access: by decomposing the platform into independently deployable service components, microservices 

architecture permits service capabilities to be exposed at different granularities through the API layer, priced 

differently per capability, and consumed independently. Without this decomposition, the API necessarily exposes the 

platform as a monolithic service with a single pricing model. Li et al. [10] demonstrate that serverless billing extends 

this to the function level, eliminating the minimum viable consumption commitment entirely. 

The adoption evidence confirms that pricing model structure independently determines adoption outcomes 

when connectivity and infrastructure are controlled. Yaseen et al. [6] identify cost structure as the primary adoption 

inhibitor among Jordanian SMEs. Golightly et al. [7] document that perceived cost flexibility is a stronger predictor 
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of cloud adoption than infrastructure availability. The TOE framework analysis [8] shows that MSME organizations 

adopting tiered-access platforms achieved 23% higher operational performance improvement than flat-rate platform 

adopters, with the effect mediated by the ability to scale usage incrementally without commitment. 

DARSy's API abstraction layer implemented three tiers: institutional bulk licensing, individual pay-per-exam 

with no commitment, and a partner API tier for third-party integrations. The individual tier was the structural 

requirement for serving candidate populations in regions where institutional enrollment infrastructure was absent. 

TABLE III. API Tiering Strategies and Accessibility Enablement 

Tier Model Entry Point Accessibility Impact Revenue Model 

Flat-rate enterprise High (budget commitment 

required) 
Excludes SME and 

developing-region 

institutional adopters 

High margin; low volume 

Usage-based metered Low (zero commitment) High; scales with 

adoption 
Variable revenue; high 

volume potential 

Freemium + tiered Zero Maximum initial 

accessibility; conversion 

pathway to paid tiers 

Dependent on conversion 

rate 

Serverless per-function Effectively zero Maximum granularity; 

optimized for incremental 

adoption 

Volume-dependent 

4. ENTERPRISE IMPLEMENTATION ARCHITECTURE 

The three levers are analytically distinct but must be architecturally integrated. Multi-tenant resource 

partitioning without edge distribution delivers cost democratization but cannot overcome the geographic latency 

barrier. Edge distribution without tenant isolation achieves geographic reach at the cost of asymmetric degradation  -  

precisely the condition that systematically disadvantages the lower-tier populations the distribution was designed to 

serve. Tiered API access without infrastructure support from the first two levers offers flexible pricing for a platform 

that cannot actually deliver to the price tier's target population. 

Four architectural components operationalize the integrated framework. Component 1  -  Tenant Management 

and Isolation Layer  -  implements software-defined resource quotas and isolation boundaries per tenant, monitors 

noisy-neighbor conditions in real time, and provides billing instrumentation supporting cost-tiered API models. 

Component 2  -  Edge-Distributed Service Mesh  -  maintains the distributed registry of edge service nodes, implements 

latency-optimal routing logic, manages edge node failure detection and failover, and feeds telemetry to the 

observability layer. Component 3  -  API Gateway with Cost-Tier Engine  -  exposes platform capabilities through the 

tiered API model, enforces rate limits and feature entitlements, handles authentication and authorization, and translates 

usage telemetry into per-tier billing events. Component 4  -  Cross-Platform Observability and Governance Layer  -  

aggregates distributed tracing, structured logging, and metrics across all three preceding components [17], providing 

operational visibility to detect and respond to conditions threatening service quality for any population segment. 
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Figure 1. Four-component enterprise architecture for scalable cloud accessibility, showing the DARSy 

implementation instantiation of all three architectural levers. 

TABLE IV. Architecture Integration Framework: Three Levers, Four Components, and Accessibility 

Outcomes 

Architectural Lever Primary Component Key Design Decisions Accessibility Outcome 

Multi-Tenant Resource 

Partitioning 
Tenant Mgmt & Isolation 

Layer 
Isolation enforcement 

model; resource quota 

granularity; billing 

instrumentation 

Cost democratization; 

eliminates asymmetric 

degradation 

Edge-Distributed Service 

Topology 
Edge-Distributed Service 

Mesh 
Edge node placement 

strategy; failover policy; 

latency-optimal routing 

Latency accessibility 

across geographic regions 

including developing 

economies 

API Abstraction + Cost-

Tiered Access 
API Gateway + Cost-Tier 

Engine 
Tier structure and rate 

limits; minimum viable 

entry point; payment 

model flexibility 

Pricing accessibility; 

eliminates commitment 

barriers for low-resource 

adopters 

Blinowski, Ojdowska, and Przybylek [18] provide empirical performance comparisons of monolithic and 

microservice architectures at enterprise scale, finding 41% throughput and latency variance improvement  -  validating 

the microservices architectural choice underlying the API gateway and service mesh components. Pigazzini et al. [19] 

address the governance challenge of maintaining consistent service decomposition as the platform scales, providing a 

migration framework for platforms requiring structural refactoring to support the four-component architecture. 

DARSy instantiated all four components: the tenant management layer handled over 10,000 concurrent 

certification sessions with enforced isolation, the edge service mesh distributed exam delivery across six geographic 
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regions, the API gateway enforced the three-tier access model, and the observability layer provided the instrumentation 

required to maintain service quality across the full user population. 

5. RISK GOVERNANCE AT GLOBAL SCALE 

Global deployment introduces governance risks that the three-lever architecture alone does not resolve. Data 

sovereignty and capacity governance are the two most operationally consequential. 

Data sovereignty emerges as a constraint once the platform serves user populations across multiple regulatory 

jurisdictions. GDPR, India's DPDP Act, China's PIPL, and a growing body of regional frameworks impose constraints 

on where user data can be stored, processed, and transmitted. A platform that achieves geographic accessibility through 

edge distribution faces the corresponding requirement that data routing respects geographic constraint boundaries, not 

only latency optimization objectives. Lin and Khazaei [20] develop a performance-cost optimization model for 

serverless applications under multi-constraint resource allocation  -  directly applicable to the scenario where routing 

decisions must simultaneously satisfy latency bounds and geographic placement constraints. Data sovereignty must 

be an architectural property of the tenant management layer, not a compliance overlay. 

Capacity governance addresses the operational condition that makes tiered pricing viable over time. A tiered 

access model is accessible at launch; it degrades into either service quality failure or unsustainable cost overrun if the 

platform cannot forecast demand across the tier population accurately enough to provision resources ahead of peak 

loads. Tomarchio et al. [21] establish that predictive capacity management is the operational prerequisite for 

sustainable tiered pricing. The forecasting model must account for the structurally different demand profiles of each 

access tier  -  enterprise bulk access, individual episodic access, and partner API consumption. 

Three risk categories warrant architectural mitigation. Data Sovereignty Breach  -  tenant data routed to a non-

compliant geographic region  -  is high-likelihood without enforcement and carries market closure consequence in 

regulated jurisdictions; mitigation requires tenant-aware residency routing enforced at the tenant management layer. 

Tenant Isolation Failure  -  high-tier tenant resource consumption degrading service quality for lower-tier co-residents  

-  is moderate likelihood without quota enforcement and systematically undermines the accessibility the tiered model 

targets; mitigation requires real-time quota monitoring via the observability layer. API Tier Abuse  -  entry-tier users 

consuming resources disproportionate to entitlement  -  is moderate likelihood at scale and threatens the pricing 

sustainability that keeps the entry tier accessible; mitigation requires rate limiting and behavioral anomaly detection 

at the API gateway. 

6. DISCUSSION 

The structural coupling thesis has implications in two directions: toward the cloud architecture literature and 

toward the digital divide literature. 

For cloud architecture, the implication is that scalability specifications are incomplete without accessibility 

audit criteria. The framework contributions of Armbrust et al. [3] and Varghese and Buyya [5] correctly characterize 

what cloud platforms can do. The three-lever framework adds what they must do if the populations documented by 

ITU [1] and UNCTAD [2] are intended beneficiaries. Accessibility must be a design criterion that practitioners 

specify, measure, and govern  -  not an assumed emergent property of scalability. 

For the digital divide literature, the implication is that infrastructure investment without platform architecture 

analysis will not close the accessibility gap. The persistent framing of the problem as one of connectivity, affordability, 

and regulatory environment is necessary but not sufficient. Platform architecture is itself a variable, and interventions 

targeting connectivity will not change it. Cloud policy frameworks that do not include platform design standards will 

fund infrastructure that remains inaccessible to the populations it nominally serves. 

The DARSy evidence base is real but bounded. DARSy was an enterprise-scale platform developed with 

substantial engineering resources. Generalizability to community-operated or low-resource cloud deployments has not 

been tested. The article addresses platform-layer accessibility: the three levers are necessary but not sufficient for full 
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demographic accessibility, which also requires application-layer decisions about user interface design, language 

localization, and documentation accessibility. 

Two future research directions are most pressing. The minimum viable edge topology for accessibility-grade 

latency for a given user population distribution has not been empirically specified. And AI-driven adaptive resource 

management  -  dynamically adjusting tenant isolation boundaries, routing logic, and API tier structures based on real-

time demand forecasting and accessibility metrics  -  represents a natural evolution of the three-lever framework 

warranting formal investigation. 

7. CONCLUSIONS 

This article has made three principal contributions. First, it has proposed and defended the structural coupling 

thesis: cloud scalability and software accessibility are not independent properties but are determined by the same 

architectural design decisions. A platform designed for scalability without designing for accessibility will 

systematically exclude the populations that need cloud services most. 

Second, it has identified and specified three architectural levers  -  multi-tenant resource partitioning, edge-

distributed service topology, and API abstraction with cost-tiered access  -  that are collectively necessary and 

sufficient for coupling scalability with accessibility at the platform design layer. Each lever addresses a distinct 

structural exclusion mechanism, and the levers are mutually reinforcing. 

Third, it has provided implementation evidence from DARSy demonstrating that the three-lever framework is 

an operationally executable design specification instantiated in a high-stakes, multi-region, geographically distributed 

production deployment. 

Cloud platform vendors, enterprise architects, and standards bodies should treat the three-lever framework as 

an accessibility audit criterion: platforms that cannot demonstrate software-defined tenant isolation, adequate 

geographic service distribution, and a cost-tiered API access model with a viable minimum entry point do not meet 

the standard of democratizing cloud infrastructure, regardless of their nominal scalability specifications. The field of 

enterprise cloud platform architecture advances by recognizing accessibility as a first-class architectural property  -  

and the three-lever framework provides the design specification for operationalizing that recognition. 

REFERENCES 

1. ITU, Measuring Digital Development: Facts and Figures 2023, International Telecommunication Union, Geneva, 2023. 

[Online]. Available: https://www.itu.int/itu-d/reports/statistics/facts-figures-2023/  
2. UNCTAD, Technology and Innovation Report 2021: Catching Technological Waves - Innovation with Equity, UN 

Conference on Trade and Development, Geneva, 2021. [Online]. Available: https://unctad.org/publication/technology-

and-innovation-report-2021  
3. M. Armbrust, A. Fox, R. Griffith, A.D. Joseph, R. Katz, A. Konwinski, G. Lee, D. Patterson, A. Rabkin, I. Stoica, and 

M. Zaharia, "A view of cloud computing," Commun. ACM, vol. 53, no. 4, pp. 50-58, 2010. 

https://dl.acm.org/doi/10.1145/1721654.1721672  
4. P. Mell and T. Grance, "The NIST Definition of Cloud Computing," NIST SP 800-145, 2011. 

https://nvlpubs.nist.gov/nistpubs/legacy/sp/nistspecialpublication800-145.pdf  
5. B. Varghese and R. Buyya, "Next generation cloud computing: New trends and research directions," Future Gener. 

Comput. Syst., vol. 79, pp. 849-861, 2018. https://www.sciencedirect.com/science/article/abs/pii/S0167739X17302224  
6. H. Yaseen, A.S. Al-Adwan, M. Nofal, H. Hmoud, and R.S. Abujassar, "Factors influencing cloud computing adoption 

among SMEs: The Jordanian context," Inf. Dev., vol. 39, no. 3, 2022. 

https://journals.sagepub.com/doi/10.1177/02666669211047916  
7. L. Golightly, V. Chang, Q.A. Xu, X. Gao, and B.S.C. Liu, "Adoption of cloud computing as innovation in the 

organization," SAGE Open, vol. 12, no. 1, 2022. https://journals.sagepub.com/doi/10.1177/18479790221093992  
8. Frank Aligarh, Bambang Sutopo, Wahyu Widarjo, "The antecedents of cloud computing adoption and its consequences 

for MSMEs' performance: A model based on the Technology-Organization-Environment (TOE) framework," Cogent 

Bus. Manag., vol. 10, no. 2, 2023. https://www.tandfonline.com/doi/full/10.1080/23311975.2023.2220190  
9. S.O. Olabanji, O. Marquis, O.C. Olawole, O. Akinrinola, and T.N. Oladoyinbo, "Multi-tenancy in cloud-native 

architecture: A systematic mapping study," WSEAS Trans. Comput., vol. 22, 

2023.https://www.researchgate.net/publication/369105350_Multi-tenancy_in_Cloud-

native_Architecture_A_Systematic_Mapping_Study  



 

414 

10. Z. Li et al., "The serverless computing survey: A technical primer for design architecture," ACM Comput. Surv., vol. 54, 

no. 10s, Art. 206, 2022. https://dl.acm.org/doi/10.1145/3508360  
11. A. Mampage, S. Karunasekera, and R. Buyya, "A holistic view on resource management in serverless computing 

environments: Taxonomy and future directions," ACM Comput. Surv., vol. 54, no. 11s, Art. 222, 2022. 

https://dl.acm.org/doi/10.1145/3510412  
12. E. Huedo, R.S. Montero, R. Moreno-Vozmediano, I.M. Llorente, V. Stroea, and G. Antoniu, "Opportunistic deployment 

of distributed edge clouds for latency-critical applications," J. Grid Comput., vol. 19, no. 2, 2021. 

https://link.springer.com/article/10.1007/s10723-021-09545-3  
13. I. Pelle, M. Szalay, J. Czentye, B. Sonkoly, and L. Toka, "Cost and latency optimized edge computing platform," 

Electronics, vol. 11, no. 4, p. 561, 2022. https://www.mdpi.com/2079-9292/11/4/561  
14. D.D. Vu, M.N. Tran, and Y. Kim, "Predictive hybrid autoscaling for containerized applications," IEEE Access, vol. 10, 

pp. 109768-109778, 2022. https://ieeexplore.ieee.org/document/9919851  
15. M. Usman et al., "A survey on observability of distributed edge & container-based microservices," IEEE Access, vol. 

10, 2022. https://ieeexplore.ieee.org/document/9837035  
16. V. Velepucha and P. Flores, "A survey on microservices architecture: Principles, patterns and migration challenges," 

IEEE Access, vol. 11, pp. 88339-88358, 2023. https://ieeexplore.ieee.org/document/10220070  
17. J. Kosińska, "Toward the observability of cloud-native applications: The overview of the state-of-the-art," IEEE Access, 

vol. 11, 2023. https://ieeexplore.ieee.org/document/10141603  
18. G. Blinowski, A. Ojdowska, and A. Przybylek, "Monolithic vs. microservice architecture: A performance and scalability 

evaluation," IEEE Access, vol. 10, pp. 20357-20374, 2022. https://ieeexplore.ieee.org/document/9717259  
19. I. Pigazzini, F.A. Fontana, V. Lenarduzzi, and D. Taibi, "Towards microservices: A classification of refactoring 

approaches," Inf. Softw. Technol., vol. 133, Art. 106505, 2021. https://link.springer.com/chapter/10.1007/978-3-030-

06019-0_10  
20. T. Lin and H. Khazaei, "Modeling and optimization of performance and cost of serverless applications," IEEE Trans. 

Parallel Distrib. Syst., vol. 32, no. 3, pp. 615-632, 2021. https://ieeexplore.ieee.org/document/9214428  
21. Rafael Weingärtner et al., "Cloud resource management: A survey on forecasting and profiling models," J. Big Data, vol. 

8, Art. 43, 2021. https://www.sciencedirect.com/science/article/abs/pii/S1084804514002252  


