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Abstract 

The WebAssembly Component Model and WebAssembly System Interface are reshaping portable 

software deployment by enabling language-neutral composition, capability-oriented host 

interaction, and lightweight execution across cloud, edge, browser-adjacent, and embedded 

environments. Unlike core WebAssembly modules, components expose typed interfaces, canonical 

ABI conventions, and composable contracts that allow software written in Rust, C, C++, Go, 

JavaScript, Python, and other languages to interoperate without adopting one implementation 

language. WASI complements this model through standardized interfaces for files, networking, 

clocks, randomness, sockets, and other system capabilities while reducing dependence on 

operating-system-specific APIs. This review synthesizes architectural foundations, language 

interoperability mechanisms, interface-definition workflows, runtime implementations, security 

properties, performance characteristics, and deployment practices surrounding the Component 

Model and WASI. It compares components with operating-system processes, virtual machines, 

containers, microcontainers, and serverless functions across startup latency, memory footprint, 

throughput, isolation, portability, orchestration, observability, and developer experience. 

Particular attention is given to capability-based security, sandbox boundaries, supply-chain 

integrity, interface versioning, resource governance, multitenancy, and policy enforcement. The 

review also examines cloud-to-edge scenarios involving plug-in systems, function execution, 

Internet of Things gateways, service meshes, extensible applications, and heterogeneous 

accelerators. A comparative framework connects workload characteristics to runtime and 

packaging choices rather than assuming that WebAssembly universally replaces containers. It 

distinguishes specification goals from capabilities demonstrably supported by contemporary 

production runtimes. The gap analysis identifies incomplete interface coverage, fragmented 

tooling, debugging limitations, inconsistent benchmarks, component lifecycle challenges, 

interoperability overheads, and unresolved questions concerning networking, state, concurrency, 

and hardware access. The review concludes with standardized evaluation criteria and research 

priorities for building secure, composable, high-performance, and operationally manageable 
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software that can move reliably from centralized cloud infrastructure to constrained edge 

platforms. 

 

Keywords: Capability-Based Security; Cloud-To-Edge Computing; Language Interoperability; 

Portable Software; WASI; Webassembly Component Model 

 

1. Introduction and Review Methodology 

1.1 Background and Evolution of WebAssembly, WASI, and the Component Model 

WebAssembly emerged as a compact, validated instruction format designed to execute portable 

code efficiently within a sandboxed runtime. Its stack-machine representation, linear memory, 

deterministic validation, and compilation-friendly design allowed languages such as C, C++, and 

Rust to target a common binary format. Adoption subsequently expanded beyond browsers into 

serverless platforms, plug-in systems, cloud services, edge gateways, and embedded 

environments. Enterprise cloud-migration research demonstrates the practical importance of 

reducing platform dependence while preserving manageable application lifecycles (Ladapo et al., 

2022). Core WebAssembly modules, however, expose low-level functions, memories, tables, and 

numeric values rather than rich language-level interfaces. Developers must manually define calling 

conventions, serialize complex data, manage memory ownership, and provide host-specific 

imports. Software-testing research highlights why such interfaces require systematic validation 

when independently developed components are combined (Borah et al., 2022). 

WASI extended WebAssembly beyond pure computation by defining portable system interfaces 

through which modules can request files, clocks, randomness, networking, and other host-managed 

capabilities. Rather than granting unrestricted operating-system access, runtimes can expose only 

explicitly authorized resources. The Component Model advances this approach by introducing 

typed interfaces, composable components, interface definitions, resource types, and canonical 

mechanisms for translating values across language boundaries. Secure-software research 

demonstrates the importance of preserving isolation and verifiable control as software systems 

become more autonomous and interconnected (Odejobi et al., 2025). The resulting architecture 

separates implementation language from interface contract, allowing independently compiled 

components to exchange structured strings, records, variants, lists, results, and resources. Cloud-

infrastructure experience further indicates that portability depends on consistent runtime services, 

operational controls, and migration tooling rather than binary compatibility alone (Ladapo et al., 

2025). The evolution from core modules to WASI-enabled components therefore represents a 

transition from portable low-level computation toward composable, capability-oriented, language-

neutral cloud-to-edge software architecture. 

 

1.2 Scope, Objectives, Research Questions, and Review Contributions 

This review examines the WebAssembly Component Model and WASI as foundations for portable 

and interoperable software spanning centralized cloud infrastructure, serverless platforms, edge 

gateways, and constrained devices. Its scope covers core modules, components, WebAssembly 

Interface Type definitions, canonical ABI mechanisms, language bindings, runtime 

implementations, host capabilities, packaging, linking, versioning, testing, observability, and 

deployment. API-governance research demonstrates that interoperable systems require explicit 

interface ownership, compatibility rules, and risk controls (Aliliele et al., 2023b). The review also 

evaluates capability-based security, sandboxing, multitenancy, identity, secrets, supply-chain 

integrity, and policy enforcement. Cloud identity-governance research underscores the need to 
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connect every resource request to a verified workload identity and authorized capability (Mbonu 

et al., 2022b). Performance comparisons encompass startup latency, memory footprint, 

throughput, interoperability overhead, runtime isolation, orchestration, and developer experience 

relative to processes, containers, microcontainers, virtual machines, and serverless functions. 

The review has four objectives: to explain the architecture and programming model; synthesize 

language-interoperability mechanisms and toolchains; compare security and performance 

characteristics; and identify deployment limitations and research opportunities. It asks how 

components exchange typed values across languages, how WASI mediates host access, and which 

workloads benefit from components rather than containers. It further examines whether capability-

oriented execution produces measurable security advantages, how canonical lifting and lowering 

affect performance, and which limitations constrain networking, concurrency, state, hardware 

access, debugging, and lifecycle management. Performance-governance research demonstrates the 

importance of linking technical metrics to operational decision requirements (Dosunmu & 

Ogundele, 2025b). Data-classification frameworks also indicate that portable workloads require 

consistent handling controls when information crosses runtimes, hosts, and deployment 

environments (Aliliele et al., 2024a). The review contributes an integrated architectural taxonomy, 

a security and interoperability framework, a workload-sensitive container-comparison model, and 

a gap analysis separating specification goals from functionality demonstrably supported by 

production runtimes. 

 

1.3 Literature-Selection Method and Organization of the Review 

The review applies a structured literature-selection process combining database searches, 

technical-specification analysis, citation chaining, and targeted examination of runtime and 

toolchain documentation. Search concepts include WebAssembly, WASI, the Component Model, 

interface types, canonical ABI, language interoperability, component composition, capability-

based security, sandboxing, cloud-to-edge portability, containers, serverless computing, 

performance, and software-supply-chain integrity. Candidate sources are screened through titles, 

abstracts, executive summaries, and full texts. Inclusion requires a substantive contribution 

concerning architecture, interface design, runtime implementation, security, interoperability, 

performance, developer tooling, deployment, or container comparison. Sources lacking sufficient 

technical detail or direct relevance to portable component execution are excluded. 

For each eligible source, the review extracts the specification or runtime version, workload, 

programming language, interface mechanism, WASI capability, host platform, deployment 

setting, security model, benchmark design, comparison baseline, and reported limitation. 

Performance fields include startup latency, memory consumption, throughput, binary size, 

interoperability overhead, and resource utilization. Security fields include isolation boundary, 

capability scope, identity, secrets handling, supply-chain controls, and multitenancy assumptions. 

Section 2 explains modules, components, interfaces, canonical ABI operations, WASI capabilities, 

composition, packaging, and lifecycle management. Section 3 examines interface definitions, 

language bindings, toolchains, runtimes, testing, debugging, and observability. Section 4 evaluates 

sandboxing, least privilege, policy enforcement, identity, signing, provenance, and vulnerability 

management. Section 5 compares components with containers, microcontainers, processes, virtual 

machines, and serverless functions. Section 6 analyzes cloud-to-edge applications, standardization 

gaps, runtime limitations, emerging research opportunities, and architectural implications. This 

organization connects specification-level mechanisms to measurable operational outcomes and 

practical deployment decisions. 
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2. Architectural Foundations and Programming Model 

2.1 Core WebAssembly Modules, Components, Interfaces, and Canonical ABI 

Core WebAssembly modules contain validated functions, linear memories, tables, globals, 

imports, and exports expressed through low-level value types. Modules provide portable 

computation but do not inherently describe rich records, variants, strings, resources, ownership, or 

language-specific exceptions. Distributed architectural research provides a useful basis for 

distinguishing low-level execution units from higher-level coordination structures (Komi & 

Adamolekun, 2022). Direct module interoperability consequently requires applications to define 

memory layouts, allocation procedures, serialization conventions, and calling contracts. Tiered-

system research illustrates how coordinated exchange requires explicit boundaries between 

independently managed processing levels (Dada et al., 2021a). A module exporting an image-

analysis function, for example, might expose only pointers and lengths, leaving the host 

responsible for placing image bytes into linear memory and decoding the result. Integrated 

systems-engineering research demonstrates why interfaces must be designed alongside the 

operational systems that depend on them (Okonkwo et al., 2023). This low-level approach is 

efficient but fragile when languages differ in string representation, memory ownership, error 

handling, and asynchronous execution. Heterogeneous-data integration research similarly 

highlights the complexity of coordinating information represented through incompatible structures 

(Dagodzo & Ahiaeke Patrick, 2021b). The Component Model wraps core modules within richer, 

composable units defined by typed imports and exports. Interfaces can express booleans, numbers, 

strings, lists, records, tuples, variants, options, results, flags, enumerations, and resources without 

exposing implementation-specific memory layouts. NLP research demonstrates the value of 

preserving semantic structure when information crosses computational boundaries (Atakpa et al., 

2023). The canonical ABI specifies how component-level values are lowered into core 

WebAssembly representations and lifted back into typed values. Attribution research provides an 

analogy for tracing how outputs are derived through multiple transformations and processing 

stages (Sanni et al., 2022). Canonical lifting and lowering may involve encoding strings, copying 

lists, allocating memory, adapting functions, and managing resource handles as seen in Table 1. 

Explicit rule-based transaction models demonstrate why cross-boundary operations require 

deterministic contracts and validated outcomes (Akomolafe et al., 2024b). Components can 

therefore interoperate across languages while retaining separate implementations and compilation 

toolchains. Data-driven personalization research further illustrates how common interfaces permit 

diverse consumers to use shared information for different purposes (Yeboah et al., 2022). 

Performance analysis should still measure copying, allocation, adapter generation, and 

serialization overhead because richer interoperability is not cost-free. 

 

Table 1: Core WebAssembly Modules and Component Interoperability 

Element Primary role Key mechanism Main consideration 

Core 

modules 

Provide portable low-level 

computation through 

functions, memory, tables, 

imports, and exports 

Exchange primitive 

values, pointers, and 

lengths through linear 

memory 

Efficient but requires 

custom memory layouts, 

serialization, ownership, 

and error-handling 

conventions 
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Element Primary role Key mechanism Main consideration 

Components 

Package modules as 

richer, independently 

composable software units 

Expose typed imports and 

exports without revealing 

internal memory 

representations 

Improves modularity, 

portability, and cross-

language integration 

Interfaces 

Define structured 

contracts between 

components and hosts 

Support strings, records, 

lists, variants, results, 

options, flags, and 

resources 

Reduce ambiguity while 

enabling language-neutral 

API definitions 

Canonical 

ABI 

Translates component-

level types into core 

WebAssembly values and 

back 

Performs lifting, 

lowering, allocation, 

encoding, copying, and 

resource-handle 

management 

Enables interoperability but 

may introduce memory, 

conversion, and 

serialization overhead 

 

2.2 WASI Interfaces, Host Capabilities, and Runtime System Integration 

WASI defines portable interfaces through which WebAssembly workloads request operating-

system and host services without linking directly to one platform’s native API. These interfaces 

can cover files, clocks, randomness, streams, command execution, networking, and related system 

facilities. Zero-trust research demonstrates why every resource request should be explicitly 

verified rather than trusted because it originates inside an approved runtime (Ogbole et al., 2021). 

A runtime supplies concrete implementations and decides which directories, sockets, environment 

values, or devices are available to a component. Privacy-by-design research supports restricting 

accessible resources according to role, purpose, and data sensitivity (Badmus et al., 2024). A 

component may receive access to one preopened directory rather than the host filesystem, or to 

one outbound network service instead of unrestricted connectivity. Privacy-preserving governance 

further demonstrates the importance of protecting data as they move across computational and 

organizational boundaries (Afrihyia et al., 2024). This capability-oriented design narrows ambient 

authority and makes host dependencies visible through component imports. Digital-identity 

research also supports binding granted capabilities to verified workload identities and approved 

execution contexts (Kumuyi et al., 2024b). Runtime integration involves translating WASI 

operations into host-system calls while enforcing permissions, quotas, lifecycle rules, and error 

semantics. Continuous configuration monitoring demonstrates why runtime capabilities and 

policies must be revalidated after deployment changes (Aliliele et al., 2023a). Runtimes may 

interpret, compile, or ahead-of-time translate components and can integrate with event loops, 

schedulers, service meshes, secrets managers, logging systems, and orchestrators. Security-

orchestration research demonstrates the value of coordinating detection and policy enforcement 

across interconnected services (Dosunmu & Ogundele, 2025c). Cloud runtimes may prioritize 

throughput and multitenancy, whereas edge runtimes may emphasize small binaries, offline 

operation, bounded memory, and device interfaces. Integrated network and security operations 

provide a model for correlating system activity across execution and communication layers 

(Ladapo et al., 2024). Compatibility testing should verify interface versions, resource semantics, 

filesystem behavior, socket support, concurrency, cancellation, and failure recovery. Threat-

intelligence integration further supports monitoring unusual capability requests and cross-

component activity for emerging attacks (Dosunmu & Ogundele, 2022). WASI portability should 
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therefore be assessed through demonstrated behavior across runtimes and hosts rather than inferred 

solely from specification conformance. 

 

2.3 Component Composition, Linking, Packaging, Versioning, and Lifecycle Management 

Component composition connects typed exports from one component to compatible imports of 

another, allowing applications to assemble services without sharing an implementation language. 

Composition may occur statically during build time, dynamically at runtime, or through host-

managed dependency injection. Cross-organizational relationship research illustrates why 

independently managed participants require explicit contracts and responsibilities when 

contributing to one system (Akin-Oluyomi et al., 2024). Linking verifies interface compatibility 

and establishes adapters required by the canonical ABI. End-to-end visibility research 

demonstrates the importance of tracing dependencies across complex processing chains (Nnabueze 

et al., 2021). Packaging should include the component binary, interface definitions, metadata, 

dependencies, permissions, provenance, version constraints, and configuration expectations. 

Standard operating procedures support documenting these elements through repeatable build and 

release workflows (Eyetsemitan et al., 2022). Registries can distribute components, but they must 

preserve immutable artifacts, discoverable interfaces, dependency graphs, signatures, and 

vulnerability information. Supplier-governance research further emphasizes verifying externally 

provided components before integrating them into operational environments (Ike et al., 2021). 

Versioning is difficult because an interface can change syntactically while remaining behaviorally 

compatible or remain syntactically stable while changing semantics. Automated compatibility 

checks should detect removed functions, modified types, narrowed ranges, altered errors, and 

changed resource lifecycles. Accountability frameworks demonstrate why system changes should 

remain linked to approved evidence and responsible owners (Medon & Oduleye, 2022). Lifecycle 

management spans development, testing, signing, publishing, deployment, activation, monitoring, 

upgrade, rollback, deprecation, and retirement. Process-redesign research illustrates how poorly 

coordinated transitions can introduce delays and inconsistent operational states (Oyeleye et al., 

2022). Cloud-to-edge systems require special attention because devices may remain offline, 

operate older runtimes, or receive updates gradually. National-scale optimization research 

demonstrates why distributed systems require coordinated information and procurement processes 

across heterogeneous locations (Okonkwo et al., 2025). Deployment manifests should identify 

required WASI interfaces, host capabilities, memory limits, runtime versions, and fallback 

behavior. Project-governance research emphasizes staged approval, risk ownership, and verified 

recovery arrangements for complex implementations (Amayo et al., 2024b). Robust lifecycle 

management should therefore support compatibility testing, canary deployment, parallel versions, 

telemetry, rollback, and eventual revocation of vulnerable or obsolete components. 

 

3. Language Interoperability and Developer Toolchains 

3.1 Interface Types, WIT Definitions, Bindings, and Cross-Language Data Exchange 

WebAssembly Interface Type definitions describe component contracts independently of 

implementation language. WIT can represent primitive values and structured types such as records, 

tuples, lists, variants, options, results, flags, enumerations, and resources. Multilingual research 

demonstrates why shared meanings must be preserved when information moves between 

communities using different representational conventions (Lilian et al., 2025a). A WIT world 

groups the interfaces imported and exported by a component, making its required capabilities and 

provided services explicit. Collaborative-language research further illustrates the importance of 
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common vocabularies when independently specialized participants must exchange complex 

information (Lilian et al., 2025b). Interface packages should use stable names, documented 

semantics, ownership conventions, and compatibility policies. Policy-alignment research 

demonstrates why formally stated objectives must remain consistent with the mechanisms used to 

implement them (Liadi, 2022a). For example, a storage interface may define resource handles, 

read and write functions, typed errors, and lifecycle operations without exposing whether the 

implementation uses local files, object storage, or an in-memory cache. Curriculum-comparison 

research offers a broader analogy for maintaining common learning outcomes while permitting 

contextual implementation differences (Boakye et al., 2021). 

Bindings translate WIT contracts into language-native functions, classes, records, enumerations, 

errors, and resource wrappers. Generated bindings reduce manual serialization but must correctly 

implement memory ownership, character encoding, resource destruction, asynchronous behavior, 

and error mapping. AI-authorship research highlights the importance of recording which tools 

generate an artifact and who remains responsible for its correctness (Annan, 2023). Canonical ABI 

adapters lower language values into core WebAssembly representations and lift returned values 

into the caller’s type system. Data-driven operations research demonstrates why transformation 

stages should remain measurable and traceable across a complete workflow (Efobi et al., 2021). 

Cross-language exchange may require copying strings and lists, translating variants, managing 

guest memory, or maintaining resource-handle tables. CRM forecasting research illustrates how 

structured information from multiple channels can be combined when their representations are 

consistently defined (Dada et al., 2021b). Tests should cover boundary values, invalid encodings, 

large lists, nested variants, resource leaks, and incompatible versions. Compliance-oriented 

framework research further supports documenting interface constraints and exception-handling 

procedures before production adoption (Sanni & Atima, 2021a). Performance evaluation should 

separate actual component logic from binding generation, canonical conversion, allocation, 

copying, and host-call overhead. 

 

3.2 Language Toolchains, Runtime Implementations, and Component-Build Workflows 

Language toolchains transform source code into core WebAssembly modules, generate bindings 

from WIT interfaces, and package outputs as components. The workflow differs by language 

because compilers, standard libraries, garbage collection, exception handling, concurrency 

models, and foreign-function interfaces impose distinct requirements. Hybrid-model research 

demonstrates the importance of integrating specialized mechanisms without losing coordination 

across the complete system (Komi, 2021). Rust and C-family workflows can produce 

comparatively direct low-level binaries, whereas managed or interpreted languages may require 

language runtimes, interpreters, or garbage collectors inside the component. Deep-learning 

integration research illustrates how implementation complexity increases when sophisticated 

execution environments must be combined with constrained deployment targets (Dagodzo et al., 

2022). Toolchains should support reproducible compilation, interface generation, component 

wrapping, optimization, validation, signing, and artifact inspection. Data-driven automation 

research demonstrates the value of structuring complex technical processes into repeatable and 

measurable stages (Michael & Ogunsola, 2025c). Build outputs should record compiler versions, 

target settings, optimization flags, interface packages, imported capabilities, and dependency 

hashes. Resource-optimization research further supports eliminating unnecessary processing while 

preserving essential operational functions (Falegan & Aniebonam, 2025). 
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Runtime implementations validate, instantiate, compile, link, and execute components while 

implementing host interfaces and security policies. Runtime choices affect startup latency, 

memory consumption, throughput, supported WASI interfaces, debugging, and hardware 

compatibility. Interpretable-system research emphasizes exposing the basis of automated 

execution decisions rather than treating runtime behavior as opaque (Komi & Adamolekun, 2021). 

Ahead-of-time compilation can reduce startup work but increases build complexity and platform-

specific artifacts, whereas just-in-time compilation may improve workload adaptation at runtime. 

Real-time monitoring research demonstrates why runtime behavior should be observable under 

actual operating conditions (Filani et al., 2022). Component-build workflows should include 

interface compatibility tests, unit tests, integration tests, optimization, security scanning, and cross-

runtime execution as seen in Table 2. Path-planning research illustrates the value of coordinating 

successive processing stages under shared resource constraints (Akanbi & Sunday, 2024). Cross-

compilation should be validated on representative cloud and edge hardware rather than assumed 

from successful local builds. Data-driven hazard-monitoring research demonstrates why real-

world environments expose constraints absent from laboratory testing (Adeyelu & Dagodzo, 

2024). Production pipelines should support deterministic builds, artifact provenance, staged 

publishing, canary deployment, rollback, and retirement of superseded components. 

 

Table 2: WebAssembly Toolchains, Runtimes, and Component-Build Workflows 

Area Primary function Key workflow elements Main considerations 

Language 

toolchains 

Compile source code 

into WebAssembly 

modules and 

components 

WIT binding generation, 

optimization, validation, 

wrapping, signing, and 

packaging 

Language runtimes, 

garbage collection, 

exceptions, concurrency, 

and binary size 

Runtime 

implementations 

Validate, instantiate, 

link, and execute 

components 

WASI integration, 

capability enforcement, 

resource management, 

and hardware execution 

Startup latency, memory 

use, throughput, interface 

support, and observability 

Compilation 

strategy 

Prepare components 

for target 

environments 

Ahead-of-time 

compilation or just-in-

time compilation 

AOT reduces startup 

work; JIT offers runtime 

adaptability but adds 

execution overhead 

Build and 

deployment 

workflow 

Deliver reproducible 

components across 

cloud and edge 

systems 

Testing, scanning, 

provenance recording, 

cross-runtime validation, 

canary deployment, and 

rollback 

Deterministic builds, 

hardware compatibility, 

version control, and safe 

component retirement 

 

3.3 Debugging, Testing, Observability, Dependency Management, and Developer Experience 

Debugging component applications requires visibility across guest-language code, generated 

bindings, canonical ABI adapters, runtime operations, and host implementations. Failures may 

arise from type incompatibility, incorrect lifting or lowering, memory ownership, resource 

leakage, missing capabilities, or runtime-specific behavior. Audit-quality research demonstrates 

why technical evidence must remain traceable from observed failure to its underlying cause 
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(Ozowara et al., 2025). Debuggers should map WebAssembly instructions back to source locations 

and expose component boundaries, imported interfaces, resource handles, and host calls. AI-

auditing research emphasizes the need for transparent inspection mechanisms when complex 

automated systems influence operational outcomes (Fobellah, 2025b). Testing should include unit 

tests for component logic, contract tests for WIT interfaces, compatibility tests across versions, 

and integration tests against multiple runtimes. General-control research supports embedding 

automated validation into build and deployment processes rather than relying on final-stage 

inspection (Mbonu et al., 2022). Adversarial tests should also supply malformed values, oversized 

lists, invalid encodings, resource exhaustion, and denied capabilities. Hazard-identification 

research demonstrates the value of proactively testing conditions capable of producing significant 

operational failure (Obogo et al., 2025). Observability should correlate component identity, 

interface calls, execution duration, errors, resource consumption, capability use, and dependency 

versions without exposing secrets or sensitive payloads. Security-analytics research supports 

combining runtime and forensic evidence across interconnected systems (Ogbole et al., 2025). 

Standard tracing formats can propagate request context across native services, containers, and 

WebAssembly components, although adapters may be required at runtime boundaries. Incident-

response research demonstrates why logs, timestamps, and execution evidence must be preserved 

before failures or attacks occur (Dosunmu & Ogundele, 2021). Dependency management should 

resolve interface packages, component artifacts, adapters, and host requirements while detecting 

incompatible or vulnerable versions. Corrective-action research supports linking identified defects 

to assigned remediation, verification, and closure procedures (Ebhojie et al., 2023a). Developer 

experience depends on clear errors, fast builds, predictable tooling, documentation, local 

emulation, and reproducible cloud-to-edge deployment. Adversary-simulation research further 

supports incorporating realistic failure and attack scenarios into routine development workflows 

(Dosunmu & Ogundele, 2025a). Mature tooling should display dependency graphs, imported 

capabilities, binary size, compatibility results, and runtime support before publishing a component. 

 

4. Security, Isolation, and Software-Supply-Chain Assurance 

4.1 Capability-Based Security, Sandboxing, and Least-Privilege Resource Access 

Capability-based security grants a component explicit, unforgeable authority to access designated 

resources rather than inheriting broad ambient privileges. A component that requires one 

configuration file, one network endpoint, and a clock should receive only those capabilities. 

Access-governance research demonstrates the importance of separating duties and preventing 

authority from expanding across organizational boundaries (Dogbatsey et al., 2021). WASI host 

interfaces make capability requirements visible through typed imports, while the runtime decides 

which concrete directories, sockets, devices, clocks, or random-number sources satisfy them. Data-

protection impact-assessment research supports evaluating privacy consequences before granting 

access to sensitive infrastructure (Mbonu et al., 2022a). Least privilege should apply to resource 

identity, permitted operations, scope, duration, rate, and delegation. Capital-allocation research 

provides an analogy for assigning limited authority according to demonstrated need and expected 

risk (Lawal & Oduleye, 2021a). Capability policies should deny undeclared filesystem traversal, 

arbitrary outbound networking, environment-variable discovery, and host-device access. 

Cybersecurity-compliance research further supports making resource restrictions enforceable and 

auditable rather than relying on developer intent (Annan, 2025b). Sandboxing separates 

component memory and control flow from the host and other tenants. Linear-memory bounds, 

validated instructions, indirect-call checks, runtime mediation, and capability-restricted imports 
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reduce opportunities for arbitrary native access. Safety-governance research illustrates why 

protective boundaries require clear ownership, inspection, and escalation procedures (Obogo et al., 

2022). However, sandboxing does not eliminate denial of service, confused-deputy attacks, 

vulnerable host functions, side channels, or excessive resource consumption. Access-control 

research demonstrates why permission decisions should incorporate user, device, resource, 

context, and requested operation (Ladapo et al., 2023b). Runtimes should therefore enforce CPU 

budgets, memory limits, execution deadlines, call-depth restrictions, filesystem quotas, and 

network rate limits. Cost-control frameworks reinforce the need to meter resource consumption 

and attribute it to responsible workloads (Aminu-Ibrahim et al., 2025a). Security tests should 

attempt capability escalation, path traversal, resource-handle reuse, oversized allocations, cyclic 

component calls, and unauthorized network access. Cybersecurity-investment research also 

emphasizes evaluating whether added controls deliver measurable protection relative to 

operational overhead (Ozowara et al., 2022). Effective isolation requires secure runtime 

configuration, constrained host functions, continuous monitoring, and rapid revocation of 

compromised capabilities. 

 

4.2 Multitenancy, Policy Enforcement, Secrets, Identity, and Runtime Governance 

Multitenant runtimes execute components belonging to different users, applications, or 

organizations on shared infrastructure. Isolation must cover linear memory, tables, files, network 

connections, resource handles, caches, logs, metrics, and compiled-code artifacts. Compliance-

oriented data-architecture research demonstrates why sensitive information requires protection 

across storage, processing, and analytics layers (Aliliele et al., 2024b). Tenant identity should be 

established before component instantiation and propagated through capability requests, host calls, 

and telemetry. Cross-boundary governance research illustrates the importance of assigning 

accountable authority when shared systems support multiple stakeholders (Isiekwu et al., 2021). 

Policy engines can evaluate component identity, publisher, tenant, requested interface, resource, 

operation, deployment environment, and current risk state. Compliance-workflow research 

supports translating abstract requirements into executable checkpoints and documented decisions 

(Eyetsemitan et al., 2021). Policies should enforce memory limits, execution deadlines, network 

destinations, filesystem scopes, interface allowlists, and regional data restrictions. Workforce-

training research further indicates that operators require clear procedures for interpreting alerts, 

exceptions, and policy denials (Obriki et al., 2022a). Secrets such as API keys, certificates, 

database credentials, and signing tokens should never be embedded within component binaries or 

unrestricted environment variables. Runtime secret stores should deliver short-lived values only 

to authenticated components possessing an approved capability. Automated-control research 

demonstrates the value of embedding validation and auditability directly into operational 

workflows (Oyeleye et al., 2025). Workload identity may be based on signed component digests, 

deployment metadata, tenant credentials, runtime attestation, or orchestrator-issued tokens. 

Automated-decision governance research emphasizes that identity and policy mechanisms must 

remain accountable when they affect access or service availability (Annan, 2025a). Runtime 

governance should define who may publish, instantiate, update, suspend, inspect, or revoke 

components. Enterprise AI-governance research supports combining technical controls with 

organizational readiness, assigned ownership, and documented risk acceptance (Badmus et al., 

2025). Governance metrics should include denied capability requests, policy-evaluation latency, 

tenant-level resource consumption, secret-access events, isolation failures, and exception 

frequency. Performance-measurement research demonstrates why these indicators should be 
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connected to executive risk and operational outcomes (Dosunmu & Ogundele, 2025b). High-

impact exceptions should require independent approval, time limits, compensating controls, and 

automatic re-evaluation before renewal. 

 

4.3 Component Provenance, Signing, Dependency Integrity, and Vulnerability Management 

Component provenance records where an artifact originated, who built it, which source revision 

and toolchain produced it, and what dependencies and interfaces it contains. Build systems should 

generate signed attestations linking source, compiler, configuration, WIT packages, adapters, tests, 

and resulting component digests. Due-diligence research demonstrates the importance of verifying 

origin, ownership, risk indicators, and supporting evidence before accepting externally produced 

assets (Eboh & Aliliele, 2025a). Digital signatures allow registries, runtimes, and orchestrators to 

authenticate publishers and detect modification after release. Blockchain-gateway research 

illustrates how cryptographic controls can support integrity and traceability across distributed 

transactions (Akomolafe et al., 2024a). Signature verification should occur during publication, 

download, installation, and execution, with trust policies defining approved issuers and algorithms. 

Procurement research reinforces the need to evaluate supplier integrity before integrating third-

party components into critical systems (Efobi et al., 2022a). Provenance records should also 

identify required WASI capabilities, target runtimes, exported interfaces, licenses, and known 

limitations. Regulatory procurement research demonstrates why compliance evidence must 

accompany technical suitability in high-risk environments (Okonkwo et al., 2021). 

Dependency integrity covers component packages, WIT interfaces, generated bindings, adapters, 

language libraries, and host implementations. Lockfiles and immutable digests should prevent 

unreviewed substitutions, while dependency graphs should expose transitive relationships and 

duplicated versions. Contractor-compliance research illustrates the importance of maintaining 

oversight when external parties contribute to operational systems (Obogo et al., 2021). 

Vulnerability management should correlate disclosed defects with affected components, runtime 

versions, interfaces, capabilities, and deployments. Lifecycle-risk research supports evaluating 

exposure across acquisition, operation, maintenance, and retirement stages (Falegan & 

Aniebonam, 2022). A vulnerable component should be quarantined, replaced, restricted, or 

revoked according to exploitability and operational consequence. Digital-twin research 

demonstrates how simulated environments can validate remediation before production deployment 

(Ike et al., 2025). Software bills of materials should describe component and native dependencies, 

but semantic interface vulnerabilities may require richer behavioral records. Infrastructure case 

studies demonstrate why remediation plans should include assigned ownership, timelines, 

compensating controls, and verified closure (Amayo et al., 2023b). Registries and orchestrators 

should support signed advisories, automated impact analysis, staged upgrades, rollback, and denial 

of revoked artifacts. 

 

5. Performance and Container Comparisons 

5.1 Startup Latency, Memory Footprint, Throughput, and Interoperability Overheads 

Startup latency comprises artifact loading, validation, compilation, linking, component 

instantiation, canonical adapter creation, host-interface initialization, and application-specific 

setup. Measurements should distinguish cold starts from warm starts that reuse compiled code, 

cached artifacts, or runtime processes. Capacity-planning research demonstrates why performance 

must be evaluated against realistic workload volumes and available resources (Edivri & Oteri, 

2022). Ahead-of-time compilation can reduce startup work but produces platform-specific 
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machine code, whereas interpretation and just-in-time compilation preserve flexibility at 

additional runtime cost. Predictive optimization research supports comparing these alternatives 

through measurable cost and performance outcomes rather than architectural preference (Tonoyan 

et al., 2022c). Memory reporting should separate component binary size, compiled code, linear 

memories, runtime metadata, stacks, tables, resource handles, shared host services, and peak 

resident memory. Infrastructure-performance research demonstrates the importance of measuring 

complete operational resource requirements rather than one isolated asset (Aminu-Ibrahim et al., 

2025c). Small components can still consume substantial memory when language runtimes, garbage 

collectors, adapters, or duplicated dependencies are included. Risk-stratification research similarly 

illustrates why multiple indicators should remain visible instead of being collapsed into a single 

headline value (Okwah, 2022). Throughput should be reported as completed requests, function 

invocations, or processed bytes per second at declared latency limits. Benchmarking should vary 

payload size, call frequency, concurrency, interface complexity, and component-chain depth. 

Energy–latency research demonstrates why throughput improvements should not be evaluated 

independently of power and reliability (Asiedu et al., 2025). Interoperability overhead arises from 

canonical lifting and lowering, memory allocation, string encoding, list copying, variant 

translation, resource-table lookup, and transitions between guest and host execution. Leading-

indicator research supports tracing these stage-level costs before they produce significant end-to-

end degradation (Obriki et al., 2025). Microbenchmarks should isolate boundary-crossing costs, 

while application benchmarks should determine whether computation dominates conversion 

overhead. Energy-sustainability research further emphasizes measuring the complete 

infrastructure cost of repeated execution (Monye et al., 2025). Results should include medians, tail 

latency, confidence intervals, hardware details, runtime versions, compiler flags, and cache state. 

Cognitive-bias research cautions against selecting only workloads or metrics that favor a preferred 

execution technology (Fobellah, 2025a). WebAssembly components should be considered 

efficient only when improvements persist under realistic cloud and edge workloads. 

 

5.2 WebAssembly Components Versus Containers, Microcontainers, and Virtual Machines 

Containers package native executables, libraries, configuration, and filesystem layers while 

sharing the host kernel. They provide mature networking, storage, orchestration, debugging, and 

observability ecosystems but may carry larger images and broader operating-system dependencies 

than WebAssembly components. Distributed-architecture research demonstrates why technology 

selection should reflect whether control is centralized, decentralized, or hybrid (Komi & 

Adamolekun, 2022). Virtual machines include complete guest operating systems and stronger 

hardware-mediated isolation, but generally require greater memory and longer initialization. 

Infrastructure-resilience research demonstrates why isolation and recoverability may justify higher 

resource costs for critical workloads (Aminu-Ibrahim et al., 2025b). Microcontainers reduce image 

and userspace overhead while retaining container and kernel semantics. Digital coordination 

research illustrates how standardized operational tooling can simplify delivery across complex 

environments (Ogbete et al., 2025a). WebAssembly components instead package typed interfaces 

and portable computation executed through a runtime with explicitly provided host capabilities. 

Path-planning research offers an analogy for selecting an execution pathway according to 

workload, resource, and environmental constraints (Akanbi & Sunday, 2024). 

Components can offer rapid instantiation, compact artifacts, language-neutral composition, and 

fine-grained capabilities, but their operating-system interface coverage, networking, debugging, 

and orchestration may be less mature than container platforms. National-scale deployment 
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research demonstrates why implementation maturity and support infrastructure matter alongside 

theoretical architecture (Dagodzo & Ahiaeke Patrick, 2025). Components are attractive for 

functions, plug-ins, policy engines, edge modules, and multi-tenant extensions, whereas containers 

remain appropriate for stateful services, native dependencies, complex networking, and established 

operational workflows. Reliable communication research shows why constrained and 

intermittently connected environments may benefit from compact, self-contained execution units 

(Asiedu & Quainoo, 2025). Virtual machines remain relevant where kernel isolation, legacy 

operating systems, or strong administrative separation is required. Battery-lifecycle research 

demonstrates that resource efficiency should be evaluated over sustained operation rather than one 

short benchmark (Komi & Ganiu, 2022). Hybrid deployment can place WebAssembly components 

inside containers or orchestrate both through a common platform. AI-enabled decision research 

supports selecting technologies using context-specific evidence rather than universal assumptions 

(Michael & Ogunsola, 2025c). Comparison should cover startup, memory, throughput, isolation, 

portability, interface coverage, observability, ecosystem maturity, and operational expertise. 

 

5.3 Benchmarking, Workload Suitability, Orchestration, and Operational Trade-Offs 

Benchmarking should separate microbenchmarks, component-chain tests, and end-to-end 

applications. Microbenchmarks measure instantiation, function calls, canonical conversions, 

memory growth, and host-interface latency, whereas applications reveal orchestration, 

networking, storage, and dependency effects. Performance-maturity research supports progressing 

from isolated tests to realistic operational validation before deployment claims are accepted 

(Adeyelu & Dagodzo, 2024). Comparative experiments should use identical hardware, operating 

systems, workloads, datasets, concurrency levels, compiler settings, and measurement procedures. 

Longitudinal research demonstrates why results should remain stable across time, repeated runs, 

and evolving conditions (Dada et al., 2024). Workload suitability depends on computation 

intensity, state, networking, system interfaces, portability requirements, isolation, and update 

frequency. Predictive-risk research illustrates the value of evaluating configurations across 

different operating conditions rather than relying on one aggregate result (Eboh & Aliliele, 2025b). 

Suitable workloads may include event functions, plug-ins, edge filtering, policy evaluation, and 

portable business logic. Strategic-alignment research further demonstrates why technical choices 

should support organizational and operational objectives (Lawal & Oduleye, 2021b). 

Orchestration should manage placement, capability policies, component versions, resource limits, 

health checks, scaling, service discovery, secrets, telemetry, updates, and rollback. Adaptive-

control research demonstrates the value of modifying execution policies as workload and risk 

conditions change (Sanni et al., 2022). Cloud orchestrators may schedule thousands of short-lived 

components, while edge platforms must handle intermittent connectivity, heterogeneous 

processors, constrained storage, and delayed updates. Integrated safety-management research 

supports explicit fallback and recovery procedures for distributed deployments (Obogo et al., 

2025). Operational trade-offs include portability versus access to native capabilities, small artifacts 

versus runtime dependencies, rapid startup versus ahead-of-time compilation, and fine-grained 

isolation versus boundary-crossing overhead. Project-risk research demonstrates why benefits and 

limitations should be evaluated together before organizational adoption (Amayo et al., 2025c). 

Benchmark reports should disclose runtime maturity, unsupported interfaces, host assumptions, 

monitoring coverage, and security settings. Organizational-learning research further supports 

converting benchmark findings and deployment incidents into continuous improvement 

(Arumosoye & Obriki, 2021). A workload should adopt components only when their portability, 
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composition, security, or efficiency benefits exceed the operational value of established container 

or virtual-machine ecosystems. 

 

6. Cloud-to-Edge Deployment and Future Directions 

6.1 Serverless Functions, Plug-In Systems, IoT Gateways, and Edge Applications 

WebAssembly components offer a compelling execution model for serverless platforms because 

their compact binaries, rapid instantiation, and explicit interfaces support fine-grained scaling 

without requiring a complete operating-system image for each function. A cloud provider can 

precompile frequently invoked components, pool runtime instances, and grant each function only 

the WASI capabilities needed to access designated files, clocks, network endpoints, or key-value 

stores. Components written in Rust, Go, JavaScript, or another supported language can 

communicate through typed WIT contracts, reducing dependence on language-specific 

serialization and sidecar processes. This arrangement is particularly valuable for event-driven 

workloads such as image transformation, request validation, telemetry enrichment, and lightweight 

inference. Nevertheless, performance depends on runtime caching, component-linking overhead, 

host-call frequency, asynchronous I/O maturity, and the efficiency of canonical ABI conversions. 

Stateful serverless workloads additionally require external state management and carefully defined 

recovery semantics. Plug-in systems represent another strong application because untrusted or 

independently developed extensions can execute within capability-restricted sandboxes. A 

database, browser, development environment, or enterprise workflow engine could load a signed 

component while exposing only approved interfaces rather than an unrestricted host API. At the 

edge, WebAssembly components can normalize sensor streams, filter industrial telemetry, enforce 

local policies, and coordinate protocol adapters within IoT gateways. For example, a gateway 

could combine a C-based device driver, a Rust anomaly detector, and a JavaScript transformation 

component through stable interface definitions. Local execution reduces network traffic and 

permits continued operation during cloud disconnection. Deployment frameworks must still 

address device identity, signed updates, resource quotas, real-time constraints, hardware access, 

observability, and rollback. The most effective architecture therefore combines portable 

component logic with platform-specific host services that mediate privileged operations and 

preserve deterministic control over constrained edge resources. 

 

6.2 Standardization Gaps, Runtime Limitations, and Emerging Research Opportunities 

Despite its architectural promise, the WebAssembly component ecosystem remains constrained 

by differences in runtime support, interface maturity, language-toolchain completeness, and 

implementation behavior. WASI capabilities for networking, asynchronous execution, threading, 

sockets, device access, and persistent storage must provide sufficiently stable semantics across 

cloud and edge environments. A component that executes correctly on a server-class runtime may 

encounter unavailable interfaces, stricter memory limits, different clocks, or incompatible 

hardware abstractions on an embedded gateway. Canonical ABI interoperability also introduces 

costs when complex values, strings, lists, and records cross component boundaries repeatedly. 

Version evolution presents another challenge: interface compatibility rules must distinguish 

additive changes from breaking changes, while registries and orchestrators need dependable 

mechanisms for resolving dependency graphs, validating target features, and selecting compatible 

component versions. Research should consequently examine portable conformance suites that test 

functional behavior, security boundaries, performance, and failure semantics across runtimes. 

Hardware-aware compilation could specialize components for processors, accelerators, and 
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memory hierarchies while retaining interface-level portability. Further work is needed on 

predictable garbage collection, shared-memory safety, zero-copy data exchange, real-time 

scheduling, confidential execution, and energy-aware orchestration. Component-native 

observability should correlate WIT-level calls, host capabilities, resource consumption, distributed 

traces, and policy decisions without exposing sensitive data. Software-supply-chain research must 

define how provenance, signatures, vulnerability records, and transitive dependencies remain 

verifiable after composition and ahead-of-time compilation. Comparative studies should use 

realistic applications rather than isolated kernels and report startup time, steady-state throughput, 

tail latency, memory, energy, interface overhead, and operational complexity. Emerging 

architectures may combine WebAssembly components with containers: containers provide mature 

operating-system integration, whereas components supply portable, least-privilege application 

units. Standardization should therefore prioritize interoperable contracts and testable semantics 

instead of assuming that one runtime can uniformly replace every established deployment 

mechanism. 

 

6.3 Conclusions and Implications for Portable Cloud-to-Edge Software Architecture 

The reviewed evidence positions the WebAssembly Component Model and WASI as foundations 

for software assembled from portable, language-independent, capability-constrained units. Their 

principal contribution extends beyond binary portability. WIT contracts make interfaces explicit; 

the canonical ABI standardizes value exchange, component composition separates implementation 

languages from integration logic, and WASI mediates access to host resources. Together, these 

mechanisms can reduce language lock-in and allow the same business logic to move among 

centralized clouds, regional nodes, gateways, and constrained devices. Portability, however, 

should not be interpreted as identical execution under all conditions. Applications remain 

influenced by runtime implementations, processor targets, available WASI interfaces, resource 

budgets, and platform-specific host capabilities. Architects must therefore separate portable 

computational components from deliberately specialized adapters for hardware, storage, 

networking, and device control.For enterprise adoption, components should be governed as 

independently versioned supply-chain artifacts with declared interfaces, capability requirements, 

provenance, signatures, resource limits, and compatibility metadata. Deployment pipelines should 

verify these properties before composition, test security and performance on every target class, 

and retain reversible rollout mechanisms. Components are particularly suitable for serverless 

functions, extensible applications, protocol mediation, edge analytics, and other workloads 

requiring rapid startup and controlled host access. Containers remain preferable where applications 

depend heavily on operating-system packages, unrestricted process models, or mature 

orchestration features. A hybrid architecture can place componentized services inside or alongside 

containers, progressively reducing deployment weight without disrupting established 

infrastructure. Future cloud-to-edge systems should schedule workloads according to latency, 

privacy, connectivity, energy, and capability requirements rather than location alone. Under this 

model, WebAssembly provides a portable execution substrate, while WASI and host policy define 

the trustworthy boundary between reusable software and heterogeneous infrastructure. The 

resulting architecture supports interoperability and incremental modernization while maintaining 

explicit control over security, performance, and operational risk. 

 

 

 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 247 

References. 

Abioye, R. F., Okojie, J. S., Filani, O. M., Ike, P. N., Idu, J. O. O., Nnabueze, S. B., Okojokwu-

Idu, J. O., & Ihwughwavwe, S. I. (2023). Automated ESG reporting in energy projects 

using blockchain-driven smart compliance management systems. International Journal of 

Multidisciplinary Evolutionary Research, 4(2), 120-129. 

https://doi.org/10.54660/IJMER.2023.4.2.120-129 

Adebayo, A., Adegbite, M. P., & Ahmed, M. O. (2023). AI augmented threat detection in industrial 

control systems: A systematic review of machine learning approaches for ICS anomaly 

detection. International Journal of Engineering and Modern Technology, 9(3), 287-340. 

https://doi.org/10.56201/ijcsmt.v9.no3.2023.pg287.340 

Adebayo, A., Adepoju, P. A., & Ozowara, D. E. (2023). Conceptual model for cyber risk pricing 

and insurance structuring in health technology platforms. Gyanshauryam, International 

Scientific Refereed Research Journal, 6(6). 

Adegbite, M. P., Adebayo, A., & Ahmed, M. O. (2023). ICS and SCADA threat detection 

architectures in energy sector networks: A systematic review of SIEM, NDR, and anomaly 

detection approaches. World Journal of Innovation and Modern Technology, 7(2), 121-

182. https://doi.org/10.56201/wjimt.v7.no2.2023.pg121.182 

Adelanwa, A., Basnet, A., & Anene, U. N. (2023a). Data driven digital transformation models for 

lifecycle performance management in infrastructure delivery. International Journal of 

Advanced Multidisciplinary Research and Studies, 3(6), 2646-2662. 

https://doi.org/10.62225/2583049X.2023.3.6.5968 

Adelanwa, A., Basnet, A., & Anene, U. N. (2023b). Predictive analytics models for financial risk 

detection and fraud prevention in public systems. International Journal of Advanced 

Multidisciplinary Research and Studies, 3(6). 

https://doi.org/10.62225/2583049X.2023.3.6.5969 

Adesuyi, M. O., Akomolafe, O., Olaogun, B. O., Ndukwe, V. U., & Sakyi, J. K. (2024). AI-driven 

risk scoring model for global cross-border trade payment transactions. International 

Journal of Advanced Multidisciplinary Research and Studies, 4(1), 1569-1581. 

https://doi.org/10.62225/2583049X.2024.4.1.5281 

Adesuyi, M. O., Akomolafe, O., Olaogun, B. O., Ndukwe, V. U., & Sakyi, J. K. (2023). Global 

interoperability model for distributed ledger-based cross-border payment systems. 

International Journal of Multidisciplinary Research and Growth Evaluation, 4(6), 1291-

1300. https://doi.org/10.54660/.IJMRGE.2023.4.6.1291-1300 

Adeyelu, O. O. (2023). A risk-tiered oversight model for unmanned aircraft operations in shared 

controlled airspace over Nigerian airports. International Journal of Scientific Research in 

Civil Engineering, 7(4), 147-184. https://doi.org/10.32628/IJSRCE237419 

Adeyelu, O. O., & Dagodzo, D. (2024). A maturity model for predicting airport safety audit 

outcomes in resource-constrained regulatory environments. International Journal of 

Scientific Research in Civil Engineering, 8(4), 132-170. 

https://doi.org/10.32628/IJSRCE248423 

Adeyelu, O. O., & Dagodzo, D. (2024). Advances in artificial intelligence and data-driven wildlife 

hazard monitoring and incident reduction at international airports in West Africa. 

International Journal of Scientific Research in Science and Technology, 11(5), 872-910. 

https://doi.org/10.32628/IJSRST52310285 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 248 

Afrihyia, E., Akinse, S. G., & Ojukwu, P. U. (2023). Development and implementation of an AI-

driven early detection system for non-communicable diseases. International Journal of 

Advanced Multidisciplinary Research and Studies, 3(6), 2680-2691. 

Afrihyia, E., Akinse, S. G., & Ojukwu, P. U. (2024). Comparative governance of AI-driven 

healthcare management: Executive oversight, regulatory structures, and accountability in 

the United States and developing countries. International Journal of Advanced 

Multidisciplinary Research and Studies, 4(6), 3087-3102. 

https://doi.org/10.62225/2583049X.2024.4.6.5920 

Afrihyia, E., Ojukwu, P. U., & Akinse, S. G. (2024). Privacy-preserving health data governance 

models: A comparative review of blockchain and cryptographic strategies in U.S. and 

developing healthcare systems. International Journal of Advanced Multidisciplinary 

Research and Studies, 4(6), 3071-3086. https://doi.org/10.62225/2583049X.2024.4.6.5919 

Agu, M. U., Akomolafe, O., & Bello, A. (2023a). A comparative review of SOX compliance 

frameworks in cross-border financial auditing. International Journal of Advanced 

Multidisciplinary Research and Studies, 3(6), 2297-2306. 

https://doi.org/10.62225/2583049X.2023.3.6.5362 

Agu, M. U., Akomolafe, O., & Bello, A. (2023b). A review of integrated data management systems 

for enhancing financial forecasting accuracy. International Journal of Advanced 

Multidisciplinary Research and Studies, 3(6), 2335-2344. 

Akanbi, O., & Sunday, E. A. (2024). An integrated path-planning and slotting optimization model 

for AMR-enabled high-density warehousing. International Journal of Advanced 

Multidisciplinary Research and Studies, 4(6), 3226-3243. 

https://doi.org/10.62225/2583049X.2024.4.6.6181 

Akinleye, O. K., Okoruwa, P. O., Babatope, O. M., & Akokodaripon, D. A. (2023). Leveraging 

big data and business intelligence for optimization of manufacturing sector procurement. 

International Journal of Advanced Multidisciplinary Research and Studies, 3(6), 2164-

2172. 

Akin-Oluyomi, O. T., Atima, M. E., & Akinleye, O. K. (2023a). Green procurement strategies for 

balancing cost efficiency with long-term environmental responsibility. International 

Journal of Advanced Multidisciplinary Research and Studies, 3(6), 2183-2193. 

Akin-Oluyomi, O. T., Atima, M. E., & Akinleye, O. K. (2023b). Regulatory compliance and 

supplier risk assessment frameworks in international pharmaceutical procurement. 

International Journal of Advanced Multidisciplinary Research and Studies, 3(6), 2194-

2204. 

Akin-Oluyomi, O. T., Atima, M. E., & Akinleye, O. K. (2024). Cross-border supplier relationship 

management frameworks for pharmaceutical and global construction sectors. International 

Journal of Multidisciplinary Research and Growth Evaluation, 5(6), 1709-1718. 

Akin-Oluyomi, O. T., Atima, M. E., Akinleye, O. K., & Okoruwa, P. O. (2023). Predictive 

analytics approaches for improving demand forecasting accuracy in e-commerce 

procurement systems. International Journal of Advanced Multidisciplinary Research and 

Studies, 3(6), 2173-2182. 

Akin-Oluyomi, O. T., Okoruwa, P. O., Babatope, O. M., & Akokodaripon, D. A. (2023). 

Evaluating supplier sustainability metrics through data-driven procurement and supply 

chain frameworks. International Journal of Advanced Multidisciplinary Research and 

Studies, 3(6), 2213-2223. 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 249 

Akinse, S. G., Ekechi, N. V., & Ohanebo, C. G. (2023). Integrative maternal health model: 

Addressing socioeconomic inequities in rural populations. International Journal of 

Advanced Multidisciplinary Research and Studies, 3(6), 2832-2838. 

Akinse, S. G., Ohanebo, C. G., & Ekechi, N. V. (2023). A trauma-informed educational framework 

for adolescents in underserved communities. International Journal of Scientific Research 

in Computer Science, Engineering and Information Technology, 9(10), 434-443. 

https://doi.org/10.32628/CSEIT2361073 

Akomolafe, O., Agu, M. U., & Bello, A. (2023a). A conceptual model for implementing risk-based 

auditing in strategic financial management. International Journal of Advanced 

Multidisciplinary Research and Studies, 3(6), 2274-2286. 

https://doi.org/10.62225/2583049X.2023.3.6.5359 

Akomolafe, O., Agu, M. U., & Bello, A. (2023b). A quantitative conceptual model for assessing 

compliance risk in emerging economies. International Journal of Advanced 

Multidisciplinary Research and Studies, 3(6), 2287-2296. 

https://doi.org/10.62225/2583049X.2023.3.6.5360 

Akomolafe, O., Olaogun, B. O., Adesuyi, M. O., Ndukwe, V. U., & Sakyi, J. K. (2024a). Scalable 

blockchain payment gateway architecture model for enterprise-grade adoption. 

International Journal of Advanced Multidisciplinary Research and Studies, 4(1), 1552-

1568. https://doi.org/10.62225/2583049X.2024.4.1.5280 

Akomolafe, O., Olaogun, B. O., Adesuyi, M. O., Ndukwe, V. U., & Sakyi, J. K. (2024b). Smart 

contract-based dispute resolution model for international supplier payments. International 

Journal of Advanced Multidisciplinary Research and Studies, 4(1), 1582-1601. 

https://doi.org/10.62225/2583049X.2024.4.1.5282 

Akomolafe, O., Olaogun, B. O., Adesuyi, M. O., Ndukwe, V. U., & Sakyi, J. K. (2023). Predictive 

AI model for remittance liquidity optimization in international payment systems. 

International Journal of Multidisciplinary Research and Growth Evaluation, 4(6), 1301-

1311. https://doi.org/10.54660/.IJMRGE.2023.4.6.1301-1311 

Aliliele, C., Mbonu, I. S., & Iwuanyanwu, U. (2023a). A conceptual framework for continuous 

cloud misconfiguration monitoring and enterprise risk mitigation strategies. International 

Journal of Scientific Research in Computer Science, Engineering and Information 

Technology, 9(10), 373-394. https://doi.org/10.32628/CSEIT2361071 

Aliliele, C., Mbonu, I. S., & Iwuanyanwu, U. (2023b). A review of API governance and risk 

prioritization frameworks in modern financial institutions. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 9(10), 

395-433. https://doi.org/10.32628/CSEIT2361072 

Aliliele, C., Mbonu, I. S., & Iwuanyanwu, U. (2023c). Advances in predictive analytics models 

for student retention and institutional risk management systems. International Journal of 

Advanced Multidisciplinary Research and Studies, 3(6), 2692-2711. 

https://doi.org/10.62225/2583049X.2023.3.6.5990 

Aliliele, C., Mbonu, I. S., & Iwuanyanwu, U. (2024a). A conceptual framework for enterprise data 

sensitivity classification and regulatory traceability mechanisms. International Journal of 

Advanced Multidisciplinary Research and Studies, 4(6), 3103-3124. 

https://doi.org/10.62225/2583049X.2024.4.6.5991 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 250 

Aliliele, C., Mbonu, I. S., & Iwuanyanwu, U. (2024b). Advances in HIPAA compliant data 

architecture and secure analytics frameworks for community healthcare organizations. 

Shodhshauryam, International Scientific Refereed Research Journal, 7(2), 277-324. 

https://doi.org/10.32628/SHISRRJ2472163 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2023a). Optimizing project governance in 

multinational infrastructure projects: Insights from General Electric's global operations. 

International Journal of Multidisciplinary Research and Growth Evaluation, 4(1), 975-983. 

https://doi.org/10.54660/.IJMRGE.2023.4.1.975-983 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2023b). Risk management strategies and compliance 

frameworks in healthcare infrastructure projects: Case studies from West Africa. 

International Journal of Management and Organizational Research, 2(1), 161-168. 

https://doi.org/10.54660/IJMOR.2023.2.1.161-168 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2023c). The role of diversity and inclusion in 

enhancing project team performance and delivery in multinational environments. Journal 

of Frontiers in Multidisciplinary Research, 4(1), 48-58. 

https://doi.org/10.54660/.IJFMR.2023.4.1.48-58 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2024a). Best practices for managing data center 

lifecycle projects: Ensuring security, efficiency, and compliance in U.S. enterprises. Iconic 

Research and Engineering Journals, 7(7), 598-617. 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2024b). Effective project governance in multinational 

infrastructure projects: A case study from General Electric. Iconic Research and 

Engineering Journals, 8(5), 1305-1324. 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2024c). Strategic project management approaches for 

successful solar energy deployments in emerging markets: Lessons from West Africa. 

Iconic Research and Engineering Journals, 7(11), 783-803. 

Amayo, E. B., Owulade, O. A., & Isi, L. R. (2025c). Risk management and compliance in 

healthcare project delivery: Lessons from West Africa. Engineering and Technology 

Journal, 10(3), 4242-4255. https://doi.org/10.47191/etj/v10i03.33 

Aminu-Ibrahim, A. Y., & Ogbete, J. C. (2023). Healthcare infrastructure as a public health 

intervention using evidence from large laboratory networks. Shodhshauryam, International 

Scientific Refereed Research Journal, 6(1), 256-286. 

https://doi.org/10.32628/SHISRRJ23678 

Aminu-Ibrahim, A. Y., Ogbete, J. C., & Ambali, K. B. (2024). Governance and accountability 

models for public private partnerships in healthcare infrastructure development. 

International Journal of Advanced Multidisciplinary Research and Studies, 4(6), 2943-

2960. https://doi.org/10.62225/2583049X.2024.4.6.5699 

Aminu-Ibrahim, A. Y., Ogbete, J. C., & Iwuanyanwu, O. C. (2025a). Cost control and financial 

accountability frameworks for national healthcare construction programs. International 

Journal of Advanced Multidisciplinary Research and Studies, 5(6), 1970-1990. 

https://doi.org/10.62225/2583049X.2025.5.6.5700 

Aminu-Ibrahim, A. Y., Ogbete, J. C., & Iwuanyanwu, O. C. (2025b). Infrastructure resilience 

planning for national diagnostic systems under public health stress conditions. 

Gyanshauryam, International Scientific Refereed Research Journal, 8(1), 340-381. 

https://doi.org/10.32628/GISRRJ2582311 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 251 

Aminu-Ibrahim, A. Y., Ogbete, J. C., & Iwuanyanwu, O. C. (2025c). Sustainable healthcare 

infrastructure performance metrics for long-term asset management and value creation. 

International Journal of Scientific Research in Computer Science, Engineering and 

Information Technology, 11(4), 566-601. https://doi.org/10.32628/CSEIT251116277 

Anene, U. N., & Clement, T. (2024). Localized supply chain solutions for sustainable community 

development: A strategic model for economic revitalization and regional resilience. 

International Journal of Scientific Research in Science and Technology, 11(5). 

Annan, A. O. (2023). Intellectual property ownership and authorship in AI-generated works. 

Gyanshauryam, International Scientific Refereed Research Journal, 6(3), 425-450. 

Annan, A. O. (2024). Algorithmic accountability and trade secret protection in artificial 

intelligence. Shodhshauryam, International Scientific Refereed Research Journal, 7(5), 

315-347. 

Annan, A. O. (2025a). Automated decision-making and anti-discrimination compliance under U.S. 

law. International Journal of Advanced Multidisciplinary Research and Studies, 5(2), 

2522-2540. 

Annan, A. O. (2025b). Cybersecurity compliance as a source of competitive advantage in 

technology markets. International Journal of Scientific Research in Computer Science, 

Engineering and Information Technology, 11(5), 456-487. 

Arumosoye, O. M., & Obriki, O. D. (2021). Organizational learning-based conceptual maturity 

model for continuous safety performance improvement. International Journal of 

Multidisciplinary Research and Growth Evaluation, 2(1), 970-980. 

https://doi.org/10.54660/.IJMRGE.2021.2.1.970-980 

Arumosoye, O. M., & Obriki, O. D. (2023). Conceptual model for emergency response readiness 

and capability in energy and process facilities. International Journal of Scientific Research 

in Computer Science, Engineering and Information Technology, 9(3), 897-917. 

https://doi.org/10.32628/CSEIT25112791 

Arumosoye, O. M., & Obriki, O. D. (2024). Conceptual model of safety leadership influence in 

large temporary project organizations. International Journal of Advanced Multidisciplinary 

Research and Studies, 4(6), 3034-3047. https://doi.org/10.62225/2583049X.2024.4.6.5895 

Arumosoye, O. M., Obriki, O. D., & Ozobu, C. O. (2025). Conceptual framework for 

environmental risk control and ESG performance through waste handling and operational 

discipline. Gyanshauryam, International Scientific Refereed Research Journal, 8(4), 177-

198. https://doi.org/10.32628/GISRRJ258367 

Asiedu, C. S. (2024). Droplet digital PCR for HIV viral reservoir quantification: A review of 

diagnostic accuracy and clinical utility. International Journal of Medical Evaluation and 

Physical Report, 8(6), 253-273. https://doi.org/10.56201/ijmepr.v8.no6.2024.pg253.273 

Asiedu, C. S. (2025). A lean process-improvement framework for pharmaceutical inventory and 

distribution management. International Journal of Health and Pharmaceutical Research, 

10(12), 225-252. https://doi.org/10.56201/ijhpr.vol.10.no12.2025.pg225.252 

Asiedu, C. S., & Asiedu, A. A. (2024a). Equitable access to chronic therapies in hospital pharmacy 

settings: A conceptual framework for continuity of care. International Journal of Medical 

Evaluation and Physical Report, 8(6), 274-298. 

https://doi.org/10.56201/ijmepr.v8.no6.2024.pg274.298 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 252 

Asiedu, C. S., & Asiedu, A. A. (2024b). Reconceptualizing quality assurance in pharmaceutical 

manufacturing as a determinant of supply reliability. International Journal of Health and 

Pharmaceutical Research, 9(5), 148-173. 

https://doi.org/10.56201/ijhpr.v9.no5.2024.pg148.173 

Asiedu, W., & Quainoo, R. (2024). Rethinking energy, reliability, and latency trade-offs in green 

communication for next generation IoT. International Journal of Multidisciplinary 

Research and Growth Evaluation, 5(6), 1987-1994. 

Asiedu, W., & Quainoo, R. (2025). GleanCast: Epoch-aligned reliable broadcast in batteryless 

intermittent sensor networks. International Journal of Engineering and Modern 

Technology, 11(12), 205-218. https://doi.org/10.56201/ijemt.vol.11.no12.2025.pg205.218 

Asiedu, W., Quainoo, R., & Asiedu, A. (2025). A conceptual framework for characterizing 

fundamental energy, reliability, and latency trade-offs in green communication paradigms 

for next-generation IoT. International Journal of Advanced Multidisciplinary Research and 

Studies, 5(6), 2447-2453. https://doi.org/10.62225/2583049X.2025.5.6.6479 

Atakpa, M. I. (2021). A review of predictive analytics models for anti-money laundering detection 

in commercial banking systems. International Journal of Scientific Research in Computer 

Science, Engineering and Information Technology, 7(2), 778-804. 

https://doi.org/10.32628/CSEIT2064813 

Atakpa, M. I., Abetoh, N. F., & Akeju, B. (2024). Advances in artificial intelligence for healthcare 

payment fraud detection: A review of NHS applications. International Journal of Scientific 

Research in Computer Science, Engineering and Information Technology, 10(4), 1161-

1194. https://doi.org/10.32628/CSEIT26123240 

Atakpa, M. I., Abolaji, T. O., & Abetoh, N. F. (2024). Statistical time-series models for long-range 

public health trend forecasting: A review and conceptual framework. International Journal 

of Scientific Research in Computer Science, Engineering and Information Technology, 

10(6), 2748-2780. https://doi.org/10.32628/CSEIT2410792 

Badmus, O., Dosunmu, A. A., & Anunagba, C. O. (2025). A governance framework for AI-

assisted CRM workflows: Agentforce deployment, risk management, and organizational 

readiness in enterprise Salesforce environments. International Journal of Scientific 

Research in Humanities and Social Sciences, 2(1), 59-80. 

Badmus, O., Jooda, D., & Anunagba, C. O. (2024). A privacy-by-design framework for role-based 

security architecture in Salesforce environments handling sensitive personal data. 

International Journal of Advanced Multidisciplinary Research and Studies, 4(6), 3244-

3254. https://doi.org/10.62225/2583049X.2024.4.6.6243 

Basnet, A., Oghenemaiga, E., & Anene, U. N. (2021). Audience segmentation and forecasting 

models for enhancing targeted digital marketing effectiveness. Shodhshauryam, 

International Scientific Refereed Research Journal, 4(5), 279-305. 

Basnet, A., Oghenemaiga, E., & Anene, U. N. (2024). Attribution, revenue, and yield optimization 

models using Google Ad Manager reporting and forecasting tools. International Journal of 

Advanced Multidisciplinary Research and Studies, 4(6). 

https://doi.org/10.62225/2583049X.2024.4.6.5667 

Bello, K. A., Oyelaran, O. A., Tawose, O. M., Omoyi, C. O., & Yussouff, A. A. (2024). 

Development of a gum production machine from Manihot esculenta waste peels. FUOYE 

Journal of Innovation Science and Technology, 2(1). 

https://www.jist.fuoye.edu.ng/index.php/jist/article/view/48 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 253 

Boakye, K., Ofori, S. D., Ogbona, C. S., Yeboah, T. J., & Bobga, M. A. (2021). Bridging the gap: 

A comparative study of mathematics curriculum reforms in Ghana and the United States. 

Iconic Research and Engineering Journals, 5(3), 429-450. 

https://doi.org/10.64388/IREV5I3-1714180 

Bobga, M. A., Boakye, K., Ogbona, C. S., & Yeboah, T. J. (2025). Reforming teacher education 

curricula to address special learning needs: Lessons from U.S. and African institutions. 

International Journal of Advanced Multidisciplinary Research and Studies, 5(6), 2087-

2103. 

Borah, S., Aliliele, K. C., Rakshit, S., & Vajjhala, N. R. (2022). Applications of artificial 

intelligence in software testing. In P. K. Mallick et al. (Eds.), Cognitive informatics and 

soft computing (Lecture Notes in Networks and Systems, Vol. 375, pp. 727-736). Springer. 

https://doi.org/10.1007/978-981-16-8763-1_60 

Dada, T., Isiekwu, C. P., & Oluwo, K. (2021a). Advances in multinational cash flow consolidation 

and FX risk control using tiered treasury architecture. Iconic Research and Engineering 

Journals, 4(11), 601-620. https://doi.org/10.64388/IREV4I11-1714351 

Dada, T., Isiekwu, C. P., & Oluwo, K. (2021b). Designing CRM-based sales forecasting models 

for multichannel lending institutions. Iconic Research and Engineering Journals, 5(3), 451-

466. https://doi.org/10.64388/IREV5I3-1714352 

Dada, T., Isiekwu, C. P., & Oluwo, K. (2024). Longitudinal study on the effectiveness of 

entrepreneurial training in emerging economies. International Journal of Advanced 

Multidisciplinary Research and Studies, 4(6), 2994-3007. 

Dagodzo, D., & Ahiaeke Patrick, M. C. (2021a). A review of GIS applications in utility asset 

management and infrastructure planning. Iconic Research and Engineering Journals, 5(3), 

468-492. https://doi.org/10.64388/IREV5I3-1716085 

Dagodzo, D., & Ahiaeke Patrick, M. C. (2021b). An integrated framework for UAV, LiDAR, and 

GIS in infrastructure corridor management. International Journal of Scientific Research in 

Computer Science, Engineering and Information Technology, 7(5), 497-524. 

https://doi.org/10.32628/CSEIT217566 

Dagodzo, D., & Ahiaeke Patrick, M. C. (2022). A review of right-of-way encroachment detection 

methods using geospatial technologies. International Journal of Scientific Research in 

Computer Science, Engineering and Information Technology, 8(1), 638-667. 

https://doi.org/10.32628/CSEIT2281226 

Dagodzo, D., & Ahiaeke Patrick, M. C. (2025). A framework for national-scale UAV deployment 

in power infrastructure: Lessons from developing economies. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 11(4), 

779-824. https://doi.org/10.32628/CSEIT251116286 

Dagodzo, D., Ahiaeke Patrick, M. C., & Aliliele, C. (2022). AI and deep learning for vegetation 

classification in power corridor management: A review. International Journal of Scientific 

Research in Computer Science, Engineering and Information Technology, 8(1), 668-698. 

https://doi.org/10.32628/CSEIT2281227 

David, F. T., Abah, M. A., Oladosu, M. A., Agida, O. D., Clive, N. O., Adebukola, A. M., 

Nnabuko, O. M., & Maryanne, O. U. (2025). The impact of plant-based diets on 

cardiovascular health: A comprehensive review. Plant Science Archives, 10(4), 51-59. 

https://doi.org/10.51470/PSA.2025.10.4.51 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 254 

Dogbatsey, E. A., Ebhojie, O., & Oyeleye, A. O. (2021). Cross-border segregation of duties and 

acces... [Entry truncated in source; title incomplete and no identifier provided. Verify and 

complete.] 

Dogbatsey, E., Ebhojie, O., & Oyeleye, A. O. (2021). Cross-Border Segregation of Duties and 

Access Governance in Multinational Treasury: A Conceptual Framework. Cross-Border 

Segregation of Duties and Access Governance in Multinational Treasury: A Conceptual 

Framework, 2(6), 896-907. https://doi.org/10.54660/. IJMRGE.2021.2.6.896- 907 

Dosunmu, A. A., & Ogundele, P. O. (2021). Incident response and digital forensics strategies for 

rapid cyber attack containment. Gyanshauryam, International Scientific Refereed Research 

Journal, 4(4), 239-258. 

Dosunmu, A. A., & Ogundele, P. O. (2022). Threat intelligence integration frameworks supporting 

proactive enterprise cybersecurity decision making. Gyanshauryam, International 

Scientific Refereed Research Journal, 5(3), 397-416. 

Dosunmu, A. A., & Ogundele, P. O. (2024a). Breach and attack simulation frameworks for 

continuous validation of enterprise security controls. International Journal of Scientific 

Research in Computer Science, Engineering and Information Technology, 10(3), 1100-

1119. 

Dosunmu, A. A., & Ogundele, P. O. (2024b). Cyber risk quantification models for prioritizing 

enterprise security investment decisions. International Journal of Multidisciplinary 

Research and Growth Evaluation, 5(6), 1777-1785. 

https://doi.org/10.54660/.IJMRGE.2024.5.6.1777-1785 

Dosunmu, A. A., & Ogundele, P. O. (2024c). Enterprise scale continuous security validation 

models for regulated digital infrastructures. International Journal of Scientific Research in 

Humanities and Social Sciences, 1(2), 929-945. 

Dosunmu, A. A., & Ogundele, P. O. (2024d). Threat informed defence engineering models for 

measuring security control effectiveness at scale. International Journal of Advanced 

Multidisciplinary Research and Studies, 4(6), 2847-2858. 

Dosunmu, A. A., & Ogundele, P. O. (2025a). Adversary simulation design frameworks for 

proactive cyber defense in complex environments. International Journal of Computer 

Science and Mathematical Theory, 11(12), 193-209. 

https://doi.org/10.56201/ijcsmt.vol.11.no12.2025.pg193.209 

Dosunmu, A. A., & Ogundele, P. O. (2025b). Cyber defense performance measurement 

frameworks for executive and board level governance. Computer Science and IT Research 

Journal, 6(11), 895-913. https://doi.org/10.51594/csitrj.v6i11.2164 

Dosunmu, A. A., & Ogundele, P. O. (2025c). Security orchestration and automation models for 

accelerating incident detection and response. Computer Science and IT Research Journal, 

6(11), 878-894. https://doi.org/10.51594/csitrj.v6i11.2163 

Eboh, E. E., & Aliliele, C. (2024). AI-driven data analytics framework for risk assessment and 

detection of venture capital and private equity investment fraud in U.S. capital markets. 

International Journal of Scientific Research in Computer Science, Engineering and 

Information Technology, 10(6), 2624-2665. https://doi.org/10.32628/CSEIT2410787 

Eboh, E. E., & Aliliele, C. (2025a). Advanced financial due diligence models for preventing 

venture capital investment fraud and strengthening investor protection. Shodhshauryam, 

International Scientific Refereed Research Journal, 8(5), 153-197. 

https://doi.org/10.32628/SHISRRJ258526 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 255 

Eboh, E. E., & Aliliele, C. (2025b). Predictive analytics systems for investment risk monitoring in 

SME FinTech companies and cross-border capital markets. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 11(2), 

3969-4010. https://doi.org/10.32628/CSEIT25113398 

Edivri, J., & Oteri, O. (2022). Predictive capacity planning and resource utilization forecasting 

models for multi-program and multi-stakeholder IT portfolios. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 8(4), 

826-845. 

Edivri, J., & Oteri, O. (2024). A conceptual KPI-driven decision and optimization framework for 

IT service delivery, portfolio performance, and adoption. Gyanshauryam, International 

Scientific Refereed Research Journal, 7(1), 167-187. 

https://doi.org/10.32628/GISRRJ246643 

Efobi, O. Z., Akinleye, O. K., & Fasawe, O. (2021). Framework for data-driven operations 

management and performance improvement in educational institutions. Gyanshauryam, 

International Scientific Refereed Research Journal, 4(6), 127-158. 

Efobi, O. Z., Akinleye, O. K., & Fasawe, O. (2022a). Conceptual framework for sustainable 

procurement practices in local manufacturing enterprises in Africa. Gyanshauryam, 

International Scientific Refereed Research Journal, 5(6), 248-266. 

Efobi, O. Z., Akinleye, O. K., & Fasawe, O. (2022b). Conceptual model for data-driven lean supply 

chain optimization in manufacturing and retail operations. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 8(2), 

703-734. https://doi.org/10.32628/CSEIT2541335 

Ekechi, N. V., Anunagba, C. O., & Ozowara, D. E. (2022). Advances in financial forensics 

techniques for detecting cyber-enabled fraud in telemedicine services. Shodhshauryam, 

International Scientific Refereed Research Journal, 5(1), 428-450. 

Ekeocha, A. H., Aganga, A. A., Adejoro, F. A., Oyebanji, A., Oluwadele, J. F., & Tawose, O. M. 

(2021). Phenotypic characteristics of indigenous chickens in selected regions of Nigeria. 

Journal of World's Poultry Research, 11(3), 352-358. 

https://doi.org/10.36380/jwpr.2021.42 

Eyetsemitan, R. A., Ambali, K. B., Oyeleye, A. O., & Fadayomi, O. (2025). An integrated lean-

digital framework for scaling small business operations: Synthesizing SOP design, 

automation, compliance, and change management. International Journal of 

Multidisciplinary Research and Growth Evaluation, 6(6), 1341-1360. 

https://doi.org/10.54660/IJMRGE.2025.6.6.1341-1360 

Eyetsemitan, R. A., Ambali, K. B., Oyeleye, A. O., & Fadayomi, O. (2021). Translating tax and 

regulatory requirements into SME compliance workflows: A conceptual framework for 

implementing IAS 12, VAT, PAYE, and withholding tax. Iconic Research and Engineering 

Journals, 4(11), 621-641. https://doi.org/10.64388/IREV4I11-1716956 

Eyetsemitan, R. A., Oyeleye, A. O., Ambali, K. B., & Fadayomi, O. (2024a). CRM and workflow 

automation in small healthcare practices: A process efficiency framework for scalable 

patient engagement. International Journal of Multidisciplinary Research and Growth 

Evaluation, 5(6), 1931-1949. https://doi.org/10.54660/IJMRGE.2024.5.6.1931-1949 

Eyetsemitan, R. A., Oyeleye, A. O., Ambali, K. B., & Fadayomi, O. (2024b). Data-driven process 

optimization in micro-enterprises: A conceptual framework for funnel analysis and 

bottleneck identification. International Journal of Multidisciplinary Research and Growth 

Evaluation, 5(6), 1950-1968. https://doi.org/10.54660/IJMRGE.2024.5.6.1950-1968 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 256 

Eyetsemitan, R. A., Oyeleye, A. O., Ambali, K. B., & Fadayomi, O. (2022). Standard operating 

procedures as strategic assets in small business operations: A systematic review and 

implementation framework. Gyanshauryam, International Scientific Refereed Research 

Journal, 5(2), 438-465. https://doi.org/10.32628/GISRRJ225356 

Eze, F. I., Akinleye, O. K., & Anene, U. N. (2024a). Development of a cross-border regulatory 

harmonization model for African pharmaceutical markets: The ARCH-Model framework. 

International Journal of Health and Pharmaceutical Research, 9(5), 148-186. 

https://doi.org/10.56201/ijhpr.v9.no5.2024.pg148.186 

Eze, F. I., Akinleye, O. K., & Anene, U. N. (2024b). Development of a risk-based accelerated 

approval decision model balancing speed, safety, and evidence quality in pharmaceutical 

regulatory science. Research Journal of Pure Science and Technology, 7(6), 120-161. 

https://doi.org/10.56201/rjpst.v7.no6.2024.pg120.161 

Eze, F. I., Anene, U. N., & Akinleye, O. K. (2022a). Creation of a drug shortage early warning 

and regulatory response model for essential medicines in global health systems. Research 

Journal of Pure Science and Technology, 5(1), 57-95. 

https://doi.org/10.56201/rjpst.v5.no1.2022.pg57.95 

Eze, F. I., Anene, U. N., & Akinleye, O. K. (2022b). Design of an integrated regulatory readiness 

maturity model for pharmaceutical companies seeking global market entry. International 

Journal of Health and Pharmaceutical Research, 7(1), 77-112. 

https://doi.org/10.56201/ijhpr.v7.no1.2022.pg77.112 

Falegan, O. C., & Aniebonam, S. O. (2022). Conceptual framework for lifecycle risk assessment 

in offshore produced water management. Gyanshauryam, International Scientific Refereed 

Research Journal, 5(5), 322-345. 

Falegan, O. C., & Aniebonam, S. O. (2024). Decentralized produced water treatment systems for 

remote energy assets: A conceptual design framework. International Journal of Scientific 

Research in Computer Science, Engineering and Information Technology, 10(3), 1133-

1151. 

Falegan, O. C., & Aniebonam, S. O. (2025). Resource recovery and beneficial reuse of produced 

water in energy operations: A review of sustainable pathways. International Journal of 

Advanced Multidisciplinary Research and Studies, 5(6), 1959-1969. 

https://doi.org/10.62225/2583049X.2025.5.6.5678 

Filani, O. M., Nnabueze, S. B., Ike, P. N., & Wedraogo, L. (2022). Real-time risk assessment 

dashboards using machine learning in hospital supply chain management systems. 

International Journal of Multidisciplinary Evolutionary Research, 3(1), 65-76. 

https://doi.org/10.54660/IJMER.2022.3.1.65-76 

Fobellah, A. N. (2025a). Cognitive biases in financial decision-making: Implications for audit and 

risk management in large corporations: A conceptual review. International Journal of 

Science and Research Archive, 16(2), 17-22. https://doi.org/10.30574/ijsra.2025.16.2.2273 

Fobellah, A. N. (2025b). Navigating digital transformation: Auditing artificial intelligence-

powered financial systems: A conceptual review. International Journal of Science and 

Research Archive, 16(2), 23-28. https://doi.org/10.30574/ijsra.2025.16.2.2274 

Fobellah, A. N. (2025c). Unintended consequences of financial regulations: A study of corporate 

compliance burdens: A conceptual review. International Journal of Science and Research 

Archive, 16(2), 29-34. https://doi.org/10.30574/ijsra.2025.16.2.2275 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 257 

Ike, P. N., Aifuwa, S. E., Nnabueze, S. B., Olatunde-Thorpe, J., Ogbuefi, E., Oshoba, T. O., & 

Akokodaripon, D. (2024a). Quantitative risk architecture for public-private partnerships: 

A multi-layered model for allocating public and private risk. International Journal of 

Advanced Multidisciplinary Research and Studies, 4(6), 2669-2682. 

https://doi.org/10.62225/2583049X.2024.4.6.5021 

Ike, P. N., Aifuwa, S. E., Nnabueze, S. B., Olatunde-Thorpe, J., Ogbuefi, E., Oshoba, T. O., & 

Akokodaripon, D. (2024b). Utilizing nanomaterials in healthcare supply chain 

management for improved drug delivery systems. International Journal of Advanced 

Multidisciplinary Research and Studies, 4(4), 1567-1572. 

https://doi.org/10.62225/2583049X.2024.4.4.5154 

Ike, P. N., Ogbuefi, E., Nnabueze, S. B., Olatunde-Thorpe, J., Aifuwa, S. E., Oshoba, T. O., & 

Akokodaripon, D. (2022). Lean supply chain practices improving operational efficiency, 

reducing waste, and enhancing organizational competitiveness globally. Journal of 

Frontiers in Multidisciplinary Research, 3(2), 182-192. 

https://doi.org/10.54660/.IJFMR.2022.3.2.182-192 

Ike, P. N., Ogbuefi, E., Nnabueze, S. B., Olatunde-Thorpe, J., Aifuwa, S. E., Oshoba, T. O., & 

Akokodaripon, D. (2021). Supplier relationship management strategies fostering 

innovation, collaboration, and resilience in global supply chain ecosystems. International 

Journal of Multidisciplinary Evolutionary Research, 2(2), 52-62. 

https://doi.org/10.54660/IJMER.2021.2.2.52-62 

Ike, P. N., Okojie, J. S., Nnabueze, S. B., Idu, J. O. O., Filani, O. M., & Ihwughwavwe, S. I. (2025). 

Digital twin-driven environmental compliance models for sustainable procurement in oil, 

gas, and utilities. International Journal of Advanced Multidisciplinary Research and 

Studies, 5(5), 562-576. 

Isiekwu, C. P., Oluwo, K., & Dada, T. (2021). A conceptual model for CFO-led strategic finance 

in joint venture and cross-border partnerships. Iconic Research and Engineering Journals, 

4(7), 383-400. https://doi.org/10.64388/IREV4I7-1714350 

Isiekwu, C. P., Oluwo, K., & Dada, T. (2025). A post-pandemic strategic collaboration model for 

banks and capital markets: Addressing resilience, recovery, and growth challenges. 

International Journal of Advanced Multidisciplinary Research and Studies, 5(6), 2104-

2116. 

Jimoh, H. O., & Ahmed, M. O. (2024). Analyzing Network Time Protocol (NTP) based 

amplification DDoS attack and its mitigation techniques. Journal of Digital Innovations 

and Contemporary Research in Science, Engineering and Technology, 12(2), 17-24. 

https://doi.org/10.22624/AIMS/DIGITAL/V11N2P2x 

Komi, N. M. (2021). Hybrid deep learning for wind power forecasting: From grid stability to 

market equity for small generators. International Journal of Multidisciplinary Research and 

Growth Evaluation, 2(6), 989-1014. https://doi.org/10.54660/.IJMRGE.2021.2.6.989-

1014 

Komi, N. M. (2024). Turning social license into a measurable variable: Predicting community trust 

in renewable energy development. International Journal of Engineering and Modern 

Technology, 10(11), 239-296. https://doi.org/10.56201/ijemt.v10.no11.2024.pg239.296 

Komi, N. M. (2025). Beyond one-for-one job replacement: Modeling diversification pathways for 

economic resilience in post-fossil-fuel regions. International Journal of Advanced 

Multidisciplinary Research and Studies, 5(6), 2413-2446. 

https://doi.org/10.62225/2583049X.2025.5.6.6460 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 258 

Komi, N. M., & Adamolekun, A. (2021). Interpretable machine learning for early failure 

prediction in distributed renewable energy assets. International Journal of 

Multidisciplinary Research and Growth Evaluation, 2(6), 1015-1038. 

https://doi.org/10.54660/.IJMRGE.2021.2.6.1015-1038 

Komi, N. M., & Adamolekun, A. (2022). Hierarchical, decentralized, or hybrid? A systematic 

review of control architectures for distributed energy resources. International Journal of 

Engineering and Modern Technology, 8(5), 141-195. 

https://doi.org/10.56201/ijemt.v8.no5.2022.pg141.195 

Komi, N. M., & Adamolekun, A. (2024). Quantifying a just transition: An econometric and skills-

mapping analysis of worker displacement in the coal-to-renewable shift. International 

Journal of Scientific Research in Computer Science, Engineering and Information 

Technology, 10(3), 1242-1299. https://doi.org/10.32628/CSEIT25113587 

Komi, N. M., & Adeniji, I. O. (2024a). No single instrument reaches the poor: A systematic review 

of financing mechanisms for inclusive renewable energy. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 10(3), 

1185-1241. https://doi.org/10.32628/CSEIT25113586 

Komi, N. M., & Adeniji, I. O. (2024b). Why energy projects survive or fail: Modeling the causal 

link between community trust and infrastructure durability. International Journal of 

Advanced Multidisciplinary Research and Studies, 4(6), 3263-3296. 

https://doi.org/10.62225/2583049X.2024.4.6.6459 

Komi, N. M., & Ganiu, O. S. (2022). Grid-connected battery storage in hot and weak-grid regions: 

Advances, degradation challenges, and lifecycle equity. International Journal of 

Multidisciplinary Research and Growth Evaluation, 3(6), 1072-1095. 

https://doi.org/10.54660/.IJMRGE.2022.3.6.1072-1095 

Komi, N. M., & Ganiu, O. S. (2025). When universal programs deepen inequality: A critical 

review of intersectional frameworks for climate justice and energy poverty. International 

Journal of Advanced Multidisciplinary Research and Studies, 5(6), 2380-2412. 

https://doi.org/10.62225/2583049X.2025.5.6.6458 

Kumuyi, O., Uzoka, E., Akeju, B., & Ozowara, D. E. (2024a). Architecture for machine learning-

enabled predictive energy management using IoT sensor networks. International Journal 

of Advanced Multidisciplinary Research and Studies, 4(6), 3138-3149. 

https://doi.org/10.62225/2583049X.2024.4.6.6004 

Kumuyi, O., Uzoka, E., Akeju, B., & Ozowara, D. E. (2024b). Framework for privacy-focused 

digital identity verification supporting financial inclusion in Africa. International Journal 

of Advanced Multidisciplinary Research and Studies, 4(6), 3150-3162. 

https://doi.org/10.62225/2583049X.2024.4.6.6005 

Ladapo, O. O., Dosunmu, A. A., Jooda, D., & Abolaji, T. O. (2022). Human-in-the-loop machine 

learning: A state of the art. Journal of Frontiers in Multidisciplinary Research, 3(1), 656-

669. https://doi.org/10.54660/.JFMR.2022.3.1.656-669 

Ladapo, O. O., Dosunmu, A. A., Jooda, D., & Abolaji, T. O. (2024). Integrated network and 

security operation center: A systematic analysis. International Journal of Multidisciplinary 

Futuristic Development, 5(1), 65-80. https://doi.org/10.54660/IJMFD.2024.5.1.65-80 

Ladapo, O. O., Dosunmu, A. A., Jooda, D., & Abolaji, T. O. (2025). Migration of applications and 

information systems to cloud computing infrastructure: Lessons from a South African retail 

bank. International Journal of Multidisciplinary Research and Growth Evaluation, 6(6), 

1361-1375. https://doi.org/10.54660/.IJMRGE.2025.6.6.1361-1375 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 259 

Ladapo, O. O., Jooda, D., Dosunmu, A. A., & Abolaji, T. O. (2022). Navigating digital 

transformation: Best practices for cloud migration strategies in the enterprise. Journal of 

Frontiers in Multidisciplinary Research, 3(1), 643-655. 

https://doi.org/10.54660/.JFMR.2022.3.1.643-655 

Ladapo, O. O., Jooda, D., Dosunmu, A. A., & Abolaji, T. O. (2024). Keeping humans in the loop: 

Human-centered automated annotation with generative AI. International Journal of 

Multidisciplinary Futuristic Development, 5(1), 81-95. 

https://doi.org/10.54660/IJMFD.2024.5.1.81-95 

Lawal, O. A., & Oduleye, T. E. (2021a). A conceptual decision model for capital allocation using 

financial analytics. Gyanshauryam, International Scientific Refereed Research Journal, 

4(2), 269-295. 

Lawal, O. A., & Oduleye, T. E. (2021b). Aligning financial planning analytics with corporate 

strategy: A conceptual integration model. Shodhshauryam, International Scientific 

Refereed Research Journal, 4(3), 319-346. 

Liadi, K. O. (2022a). A policy alignment model for Nigeria's foreign policy and global climate 

diplomacy goals. International Journal of Multidisciplinary Research and Growth 

Evaluation, 3(6), 790-801. https://doi.org/10.54660/.IJMRGE.2022.3.6.790-801 

Liadi, K. O. (2022b). Developing a continental peace integration framework: Nigeria's role in 

African Union foreign policy initiatives. International Journal of Multidisciplinary 

Research and Growth Evaluation, 3(6), 778-789. 

https://doi.org/10.54660/.IJMRGE.2022.3.6.778-789 

Liadi, K. O. (2022c). Developing a peacebuilding effectiveness framework for Nigeria's foreign 

policy in West Africa. Gyanshauryam, International Scientific Refereed Research Journal, 

5(1), 388-412. https://doi.org/10.32628/GISRRJ203359 

Liadi, K. O. (2024a). A soft power projection framework: Education, cultural diplomacy, and 

regional development in Nigeria's foreign policy. Gyanshauryam, International Scientific 

Refereed Research Journal, 7(2), 241-268. 

Lilian, I. N., Liadi, K. O., & Yeboah, T. J. (2025a). Intersectionality, language, and identity: 

Multilingual perspectives on inclusion and social justice. Iconic Research and Engineering 

Journals, 8(9), 1761-1788. https://doi.org/10.64388/IREV8I9-1713695 

Lilian, I. N., Liadi, K. O., & Yeboah, T. J. (2025b). Language and collaboration across the 

humanities and social sciences: Addressing global challenges through multidisciplinary 

dialogue. Iconic Research and Engineering Journals, 9(1), 2024-2050. 

https://doi.org/10.64388/IREV9I1-1713696 

Mbonu, I. S., Aliliele, C., Iwuanyanwu, U., & Uzoka, E. (2021a). A conceptual framework for risk 

based business intelligence architecture in financial technology platforms. International 

Journal of Multidisciplinary Research and Growth Evaluation, 2(6), 731-746. 

https://doi.org/10.54660/.IJMRGE.2021.2.6.731-746 

Mbonu, I. S., Aliliele, C., Iwuanyanwu, U., & Uzoka, E. (2022). A conceptual framework for AI 

enabled IT general controls and SOX audit automation processes. Gyanshauryam, 

International Scientific Refereed Research Journal, 5(5), 384-414. 

https://doi.org/10.32628/GISRRJ2256239 

Mbonu, I. S., Iwuanyanwu, U., Aliliele, C., & Uzoka, E. (2022a). A review of data protection 

impact assessment models in multi cloud financial infrastructure systems. International 

Journal of Scientific Research in Computer Science, Engineering and Information 

Technology, 8(1), 589-623. https://doi.org/10.32628/CSEIT25442 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 260 

Mbonu, I. S., Iwuanyanwu, U., Aliliele, C., & Uzoka, E. (2022b). Advances in cloud identity and 

access governance optimization in large scale AWS enterprise environments. 

Shodhshauryam, International Scientific Refereed Research Journal, 5(3), 403-438. 

https://doi.org/10.32628/SHISRRJ225490 

Medon, J. J., & Oduleye, T. E. (2022). A comprehensive financial reporting model for 

strengthening compliance and organizational accountability systems. International Journal 

of Multidisciplinary Research and Growth Evaluation, 3(6), 768-777. 

Michael, O. N., & Ogunsola, O. E. (2022a). Examining the socioeconomic barriers to 

technological adoption among smallholder farmers in remote rural areas. Shodhshauryam, 

International Scientific Refereed Research Journal, 5(6), 484-519. 

Michael, O. N., & Ogunsola, O. E. (2022b). Exploring gender inclusion and equity across 

agricultural value chains in Sub-Saharan Africa's emerging markets. Gyanshauryam, 

International Scientific Refereed Research Journal, 5(5), 258-289. 

Michael, O. N., & Ogunsola, O. E. (2025a). Advancing rural agribusiness innovation strategies for 

building climate-resilient and economically inclusive communities. Journal of Social 

Science and Human Research Studies, 1(5), 161-177. https://doi.org/10.65150/EP-

jsshrs/V1E5/2025-02 

Michael, O. N., & Ogunsola, O. E. (2025b). Agribusiness diversification strategies for managing 

economic volatility in resource-constrained agricultural economies. Iconic Research and 

Engineering Journals. [Incomplete record; volume, issue, and pages not given in source, 

verify on profile.] 

Michael, O. N., & Ogunsola, O. E. (2025c). Assessing the role of artificial intelligence in 

transforming decision-making across modern agricultural systems. Engineering and 

Technology Journal, 10(12), 8027-8048. https://doi.org/10.47191/etj/v10i12.06 

Michael, O. N., & Ogunsola, O. E. (2025d). Evaluating the impact of sustainable agriculture 

curriculum integration on STEM education and career outcomes. Journal of Social Science 

and Human Research Studies, 1(5), 178-194. https://doi.org/10.65150/EP-

jsshrs/V1E5/2025-03 

Monye, S. I., Bello, K. A., Omotehinse, S. A., Ikumapayi, O. M., Tawose, O. M., Adeleke, T. B., 

Awogbemi, O., Monye, N. S., & Boboye, O. (2025). Achieving energy sustainability in 

Nigeria's telecommunications industry through renewable propane. NIPES Journal of 

Science and Technology Research, 7(2), 3320-3325. 

https://doi.org/10.37933/nipes/7.4.2025.SI398 

Monye, S. I., Daniyan, I. A., Monye, N. S., Ikumapayi, O. M., Bello, K. A., Boboye, O., 

Awogbemi, O., Tawose, O. M., & Adesoji, A. A. (2025). Hydrogen infrastructure for a 

sustainable future: Challenges, innovations, and global opportunities. NIPES Journal of 

Science and Technology Research, 7(2), 3302-3308. 

https://doi.org/10.37933/nipes/7.4.2025.SI395 

Obi, L. I., Dogbanya, G., Awah, L. C., Tawose, O. M., Ubani, C., Ayo-ige, A. B., Odedele, M., & 

Edafeadhe, O. (2025). A systematic analysis of effectiveness of nurse-led dementia care 

interventions on health outcomes among community-dwelling older adults. Journal of 

Pharma Insights and Research, 3(5), 24-33. https://doi.org/10.69613/3f5cq717 

Obogo, S. F., Obriki, O. D., & Arumosoye, O. M. (2022). Conceptual safety governance model 

for large commercial facility operations. Gyanshauryam, International Scientific Refereed 

Research Journal, 5(6), 383-410. https://doi.org/10.32628/GISRRJ225639 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 261 

Obogo, S. F., Ozobu, C. O., Nwafor, M. I., & Adio, S. A. (2025). Advances in hazard identification 

systems for large scale construction operations. International Journal of Scientific Research 

in Civil Engineering, 9(6), 37-70. https://doi.org/10.32628/IJSRCE2154969 

Obogo, S. F., Ozobu, C. O., Sanusi, A. N., & Ajirotutu, R. O. (2025). Conceptual integrated safety 

management model for multi zone urban infrastructure projects. International Journal of 

Scientific Research in Civil Engineering, 9(5), 22-55. 

https://doi.org/10.32628/IJSRCE2593012 

Obriki, O. D., & Arumosoye, O. M. (2022). Conceptual framework explaining recurrence 

mechanisms of unsafe behaviors in high-hazard worksites. Shodhshauryam, International 

Scientific Refereed Research Journal, 5(3), 380-402. 

https://doi.org/10.32628/SHISRRJ225489 

Obriki, O. D., Arumosoye, O. M., & Ozobu, C. O. (2025). Conceptual model linking leading safety 

signals to sustained injury-free project performance. International Journal of Scientific 

Research in Humanities and Social Sciences, 2(3), 233-254. 

https://doi.org/10.32628/IJSRHSS252342 

Obriki, O. D., Obogo, S. F., & Arumosoye, O. M. (2022a). Advances in workforce safety training 

models for operational risk reduction. Gyanshauryam, International Scientific Refereed 

Research Journal, 5(6), 349-382. https://doi.org/10.32628/GISRRJ225638 

Obriki, O. D., Obogo, S. F., & Arumosoye, O. M. (2022b). Review of emergency preparedness 

and evacuation systems in high density commercial buildings. Gyanshauryam, 

International Scientific Refereed Research Journal, 5(6), 411-438. 

https://doi.org/10.32628/GISRRJ225640 

Odejobi, O. D., Okonkwo, C. S., Ahiaeke Patrick, M. C., Okeke, O. T., & Mayo, W. (2025). AI-

augmented secure software engineering: Leveraging deep learning for autonomous threat 

detection and mitigation. International Journal of Engineering and Modern Technology, 

11(12), 101-121. https://doi.org/10.56201/ijemt.vol.11.no12.2025.pg101.121 

Ogbete, J. C., Aminu-Ibrahim, A. Y., & Ambali, K. B. (2022). Design standards and operational 

planning frameworks for scalable blood collection networks. Gyanshauryam, International 

Scientific Refereed Research Journal, 5(6), 267-300. 

https://doi.org/10.32628/GISRRJ225635 

Ogbete, J. C., Aminu-Ibrahim, A. Y., & Iwuanyanwu, O. C. (2025a). Digital and BIM enabled 

coordination methods for delivering complex medical facility projects. International 

Journal of Advanced Multidisciplinary Research and Studies, 5(6), 1991-2010. 

https://doi.org/10.62225/2583049X.2025.5.6.5701 

Ogbete, J. C., Aminu-Ibrahim, A. Y., & Iwuanyanwu, O. C. (2025b). Integrating healing-centered 

design principles into diagnostic and laboratory facility planning. International Journal of 

Scientific Research in Computer Science, Engineering and Information Technology, 11(6), 

516-553. https://doi.org/10.32628/CSEIT251117149 

Ogbole, J. I., Okoruwa, P. O., Fadayomi, O., Akeju, B., Edivri, J., & Abolaji, T. O. (2025). Security 

analytics and digital forensics for enterprise risk management, advances and practical 

implications. International Journal of Advanced Multidisciplinary Research and Studies, 

5(6), 2017-2028. 

Okonkwo, C. S., Agbabiaka, J., Okeke, O. T., & Mayo, W. (2025). Framework for national-scale 

supply chain optimization through integrated IT and procurement systems. Gulf Journal of 

Advance Business Research, 3(12), 1610-1625. https://doi.org/10.51594/gjabr.v3i12.189 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 262 

Okoruwa, P. O., Babatope, O. M., Akokodaripon, D. A., & Akinleye, O. K. (2025). Digital 

procurement transformation approaches for strengthening efficiency in global supply chain 

management. International Journal of Multidisciplinary Research and Growth Evaluation, 

6(5), 975-985. 

Okwah, M. N. (2022). Integrating triglyceride-glucose index and echocardiographic parameters 

for improved cardiovascular risk stratification in Sub-Saharan Africa. International Journal 

of Cardiology, 1(2), 1-16. https://doi.org/10.34218/IJC_01_02_001 

Olaogun, B. O., Adesuyi, M. O., Akomolafe, O., Ndukwe, V. U., & Sakyi, J. K. (2025). 

Macroeconomic impact model for blockchain-enabled payment adoption in emerging 

economies. International Journal of Multidisciplinary Research and Growth Evaluation, 

6(6), 835-853. https://doi.org/10.54660/.IJMRGE.2025.6.6.835-853 

Oluwadele, J. F., Aganga, A. A., Ekeocha, A. H., Tawose, O. M., Adetumbi, T., Akinlabi, E. Y., 

& Gode, D. (2025). Effect of feeding selected farm residues on growth performance, 

digestibility and nitrogen balance of West African dwarf bucks. Journal of Applied Life 

Sciences and Environment, 58(1), 33-41. https://doi.org/10.46909/alse-581163 

Oluwadele, J. F., Samuel, O., Tawose, O. M., Ekeocha, A. H., & Adika, A. O. (2025). Evaluation 

of alternative energy sources to replace maize in Marshall broiler diets: Effects on growth 

performance, meat quality, and serum biochemistry. EUREKA: Life Sciences. 

https://doi.org/10.21303/2504-5695.2025 [Author list truncated in source; verify full 

authorship.] 

Oluwadele, J. F., Tawose, O. M., Akinlabi, E. Y., Ekeocha, A. H., Odumboni, A. A., Akinboye, 

J., Gabriel, G. O., Dandara, G. B., & Gode, D. (2025). Optimizing broiler diets with dietary 

fiber: Impact on growth performance, carcass characteristics, and sensory evaluation. 

Journal of the Selva Andina Animal Science. https://doi.org/10.36610/j.jsaas.20252324 

Oluwadele, J. F., Tawose, O. M., Ekeocha, A. H., Adika, O. A., Arowosegbe, P. D., & Akinlabi, 

E. Y. (2025). Alternative feeds for West African dwarf rams: A cost-benefit relationship 

and their long-term effect. Journal of the Selva Andina Animal Science, 12(1), 45-57. 

https://doi.org/10.36610/j.jsaas.2025.120100045 

Oyeleye, A. O., Dogbatsey, E. A., & Ebhojie, O. (2025). Embedding automated close controls in 

public sector ERP systems: A conceptual model for audit readiness and financial reporting 

quality. Zenodo. https://doi.org/10.5281/zenodo.20097950 [Originally numbered 2(1), 

110-130; journal name not captured in source.] 

Oyeleye, A. O., Eyetsemitan, R. A., Ambali, K. B., & Fadayomi, O. (2022). Reducing client 

onboarding cycle time in small professional services firms: A Lean Six Sigma process 

redesign framework. Gyanshauryam, International Scientific Refereed Research Journal, 

5(2), 467-498. https://doi.org/10.32628/GISRRJ225357 

Ozowara, D. E., Adebayo, A., & Anunagba, C. O. (2022). A systematic review of cybersecurity 

investments and their impact on healthcare financial performance. Shodhshauryam, 

International Scientific Refereed Research Journal, 5(1), 404-427. 

Ozowara, D. E., Adebayo, A., & Anunagba, C. O. (2025). Advanced conceptual model for 

strengthening audit quality using data analytics across financial institutions. International 

Journal of Advanced Multidisciplinary Research and Studies, 5(6), 2246-2268. 

https://doi.org/10.62225/2583049X.2025.5.6.6050 

http://www.iiardjournals.org/


International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699  
P-ISSN 2695-1924 Vol 11. No. 12 2025 www.iiardjournals.org Online version 

 

  

IIARD – International Institute of Academic Research and Development 
 

Page 263 

Ozowara, D. E., Anunagba, C. O., & Adepoju, P. A. (2025). A review of ransomware economics 

and financial resilience strategies in hospital networks. International Journal of Advanced 

Multidisciplinary Research and Studies, 5(6), 2284-2298. 

https://doi.org/10.62225/2583049X.2025.5.6.6052 

Sanni, J. O., Atima, M. E., & Attah, A. (2022). Systematic review of attribution modeling methods 

resolving bias in multi-touch journeys. Shodhshauryam, International Scientific Refereed 

Research Journal, 5(1), 304-334. https://doi.org/10.32628/SHISRRJ247135 

Sanni, J. O., Iwuanyanwu, U. A., Essien, M. A., Atima, M. E., & Attah, A. (2022). Adaptive 

control models for AI-driven marketing automation in financial compliance environments. 

Shodhshauryam, International Scientific Refereed Research Journal, 5(1), 243-270. 

https://doi.org/10.32628/SHISRRJ247133 

Sunday, E. A., & Omoegun, G. O. (2022). Smart fault detection in HVAC systems using sensor-

based monitoring. International Journal of Scientific Research in Science, Engineering and 

Technology, 7(4), 380-403. 

Tonoyan, A., Dada, O., & Ayivi-Donkor, S. S. (2022a). Advances in geospatial analysis: 

Predictive analytics methods for store location selection and market entry return on 

investment. International Journal of Marketing and Communication Studies, 6(2), 78-105. 

https://doi.org/10.56201/ijmcs.v6.no2.2022.pg78.105 

Tonoyan, A., Dada, O., & Ayivi-Donkor, S. S. (2022b). Algorithmic process optimization and cost 

reduction: A review of simulation modeling and financial impact assessment. Journal of 

Accounting and Financial Management, 8(8), 139-169. 

https://doi.org/10.56201/jafm.vol.8.no8.2022.p139.169 

Tonoyan, A., Dada, O., & Ayivi-Donkor, S. S. (2022c). Conceptual model for predictive cost 

optimization: Machine learning applications in business transformation analysis. 

International Journal of Economics and Business Management, 8(6), 68-102. 

https://doi.org/10.56201/ijebm.v8.no6.2022.pg68.102 

Yeboah, T. J., Bobga, M. A., Boakye, K., & Ogbona, C. S. (2022). Data-driven teaching: Using 

student progress data to personalize learning in special education classrooms. Journal of 

Frontiers in Multidisciplinary Research, 3(2), 225-240. 

https://doi.org/10.54660/.JFMR.2022.3.2.225-240 

http://www.iiardjournals.org/

