Applied Science & Engineering Journal for Advanced Research
ISSN (Online): 2583-2468
Volume-1 Issue-2 || March 2022 || PP. 25-31 DOI: 10.54741/asejar.1.2.6

Hybrid Cloud Strategies for Enterprise Fulfilment Applications: A
Performance and Scalability Perspective

Anil Kumar Anusuru
Senior Enterprise Solutions Architect, (Independent Researcher), Blue Yonder Inc., Lewis Center, OHIO USA

Corresponding Author: anil.anusuru@gmail.com

Received: 11-02-2022 Revised: 01-03-2022 Accepted: 30-03-2022

ABSTRACT

This paper explores three prominent hybrid cloud strategies—Cloud Bursting, Multi-Cloud, and Hybrid Multi-Cloud with Edge
Computing—specifically in the context of enterprise fulfilment applications such as order data stores and inventory
management systems. These strategies provide scalability, cost efficiency, and flexibility, addressing the performance and
operational challenges of modern enterprises. The paper analyzes the benefits and challenges of each strategy in terms of
scalability, cost efficiency, latency, and security. A comparative analysis reveals that Cloud Bursting is optimal for handling
seasonal demand surges, multi-cloud offers high reliability for global operations, and Hybrid Multi-Cloud with Edge
Computing provides superior performance for real-time, low-latency applications. The paper concludes by highlighting the
need for further research on integration, security innovations, cost optimization, and advancements in edge computing to
address the challenges in hybrid cloud strategies for enterprise applications.
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l. INTRODUCTION

1.1 Background

In today’s fast-paced business environment, enterprises require robust and scalable IT infrastructure to manage their
operations effectively. Order data stores and inventory management systems are critical components of this infrastructure,
ensuring seamless order processing and product tracking. Traditionally, these systems relied on on-premises data centres.
However, as businesses scale, the need for more flexible, cost-efficient, and high-performing systems has led to the adoption of
hybrid cloud solutions. A hybrid cloud infrastructure combines on-premises private clouds with public cloud resources,
providing enterprises with the ability to optimize performance, scalability, and cost-effectiveness while maintaining control
over sensitive data.
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Figure 1.1: Enterprise cloud environment
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The growing adoption of hybrid cloud strategies is driven by the increasing demand for real-time data access, disaster
recovery, and efficient resource management. While hybrid cloud enables enterprises to meet these needs, selecting the right
strategy to manage order data stores and inventory applications presents unique challenges related to cost, latency, security, and
scalability.

1.2 Need for the Paper

Despite the growing popularity of hybrid cloud solutions, there is limited research focusing on how different hybrid
cloud strategies impact the performance of order data stores and inventory management systems specifically. The performance
and scalability of these applications are paramount, as they directly affect business operations and customer satisfaction. Many
enterprises struggle to choose the right hybrid cloud approach, as they must balance cost optimization with performance needs
and data security concerns. Thus, there is a critical need for a comprehensive comparison of various hybrid cloud strategies,
particularly in the context of enterprise fulfilment applications.

This paper aims to fill this gap by analyzing and comparing key hybrid cloud strategies, including cloud bursting,
multi-cloud, and hybrid multi-cloud with edge computing, with a focus on their performance, scalability, cost efficiency, and
suitability for order data stores and inventory management systems.

1.3 Objectives and Importance

The primary objective of this paper is to provide a comparative analysis of hybrid cloud strategies for enterprise
fulfilment applications. By examining the strengths and weaknesses of each strategy, this paper will help organizations make
informed decisions about the most appropriate solution for their needs. Additionally, the paper will evaluate the impact of these
strategies on key performance metrics, such as scalability, latency, cost efficiency, and security.

This research is important because it provides valuable insights into the implementation of hybrid cloud solutions
tailored to the specific needs of order data stores and inventory management systems.

1. LITERATURE REVIEW

Hybrid cloud strategies have been extensively studied for enterprise applications, with several works focusing on their
impact on scalability, cost efficiency, and performance. In [1][2], it was found that cloud bursting provides scalable solutions
during peak demand, with cost savings of up to 40% during high traffic events. However, issues such as data synchronization
and security vulnerabilities when using public cloud resources have been highlighted. In a study by [3][4], the scalability
benefits of multi-cloud deployments were explored, revealing a 50% improvement in system reliability and uptime due to
workload distribution across multiple cloud providers. However, this strategy requires a 30% increase in operational overhead
due to managing multiple providers.

The integration of edge computing with hybrid multi-cloud systems has been explored as a means to reduce latency
and improve real-time performance. In [5][6], it was found that edge computing in hybrid systems can reduce latency by 70%,
significantly improving the responsiveness of inventory management systems. This approach also mitigates the risks of
network congestion and bandwidth limitations common in traditional cloud setups. However, the initial investment for edge
infrastructure was noted to be 25% higher than in pure cloud-based models.

Further, in [7][8], it was reported that hybrid cloud solutions provide 20-30% better cost optimization compared to
traditional cloud-only models, particularly in industries with highly variable workloads. However, challenges such as the
complexity of managing multiple cloud environments and security concerns remain barriers to widespread adoption. In [9], a
study on security risk management in hybrid environments revealed a 15% higher security incident rate in public cloud
deployments, underscoring the need for enhanced security frameworks when implementing hybrid solutions. Lastly, [10-15]
highlighted the importance of data governance in multi-cloud environments, showing that failure to comply with regulations
could lead to compliance fines of up to $10 million annually.

These studies underline the promise of hybrid cloud strategies, while also emphasizing the complexities in their
implementation and security management.

I1l.  HYBRID CLOUD STRATEGIES FOR ENTERPRISE FULFILMENT APPLICATIONS

In the context of enterprise fulfilment applications, particularly order data stores and inventory management systems,
hybrid cloud strategies provide scalability, flexibility, and cost-efficiency.
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3.1 Cloud Bursting Strategy

Cloud bursting is a hybrid cloud strategy where workloads that exceed on-premise infrastructure capacity are

offloaded to a public cloud. This strategy is beneficial during peak demand periods, ensuring that the enterprise fulfilment
application can scale without incurring additional costs for unused resources during normal operations.
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Figure 3.1: 3-Phase cloud bursting

On-premises resources handle the base load of the order data stores and inventory management system.
[ ]

Public cloud infrastructure is used for spikes in demand, such as during sales or promotional events.

Pros Cons

Scalability during peak demand Complex integration and synchronization
Cost-effective for variable loads = Data security and compliance concerns

Table 3.1: Cloud Bursting strategy

Use Cases

Seasonal demand, Black Friday sales
Limited use of public cloud

3.2 Multi-Cloud Strategy
A multi-cloud strategy involves using multiple public cloud providers alongside on-premise infrastructure. This

ensures redundancy, flexibility, and avoids vendor lock-in. For order data stores and inventory management, this strategy can
provide high availability and disaster recovery capabilities by distributing workloads across several cloud environments.
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Figure 3.2: Multi-cloud architecture
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o Distributes applications and data across multiple public clouds and on-premises infrastructure.
e Ensures that no single cloud provider's failure will disrupt operations, enhancing reliability and uptime.

Pros Cons Use Cases
Increased reliability and uptime Complex management of multiple clouds Disaster recovery, global deployment
Flexibility in choosing cloud providers = Increased operational overhead Multi-region deployments

Table 3.2: Multi-cloud strategy

3.3 Hybrid Multi-Cloud with Edge Computing
This strategy combines hybrid cloud with edge computing, ensuring data processing and analytics are performed
closer to the location of the data source (e.g., warehouses or fulfilmentcentres).
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Figure 3.3: Hybrid Multi-Cloud with Edge Computing

e Edge computing allows real-time processing of inventory and order data at the point of origin, reducing latency.
e Non-critical data or heavy computation tasks are offloaded to public or private cloud environments.

Pros Cons Use Cases
Low-latency real-time processing Requires edge infrastructure setup =~ Real-time inventory tracking
Optimized performance Data synchronization challenges = Autonomous order fulfilment

Table 3.3: Hybrid Multi-Cloud with Edge Computing
V. COMPARISON OF HYBRID CLOUD STRATEGIES

In this section, we compare the three hybrid cloud strategies discussed in Section Il based on key performance
metrics: scalability, cost efficiency, latency, security, and suitability for different use cases. The comparison will help
organizations choose the most appropriate strategy for their order data stores and inventory management systems.

5.1 Performance Comparison
The following table provides a comparative analysis of the three hybrid cloud strategies in terms of scalability, cost

efficiency, latency, and security. These metrics are crucial when evaluating which strategy will best meet the performance
needs of enterprise fulfilment applications.
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Strategy

Scalability = Cost Efficiency Latency Security

Cloud Bursting High High (pay-per-use model) Medium  (depends on Moderate (public cloud

bandwidth) risks)

Multi-Cloud Very High | High (negotiable rates) Low to Medium (depends @ High (distributes risk)

Hybrid

on network)
Multi-Cloud = Very High ~ Medium to High (edge and \ery Low (local High (data remains local

with Edge cloud balance) processing) initially)

Table 4.1: Comparing performances

Description

4.2 Cost

potential

Scalability: Measures how easily the solution can handle growing workloads or demand. Multi-cloud and hybrid
multi-cloud strategies with edge computing offer the highest scalability, as they can dynamically scale across different
environments and local edge nodes.

Cost Efficiency: This metric reflects the balance between costs and resource usage. Cloud bursting offers the most
cost-effective solution during high-demand periods because additional resources are only used when needed. Multi-
cloud solutions require investment in multiple cloud environments, increasing operational costs but offering
flexibility.

Latency: This metric assesses how quickly the system can process and respond to requests. Hybrid multi-cloud with
edge computing provides the lowest latency, as critical processing happens at the edge, close to the data source.
Security: In this context, security refers to data protection and risk management across environments. Multi-cloud
strategies provide high security due to the distributed nature of data, reducing the risk of a single point of failure.

Considerations and Use Cases
This table evaluates the cost implications of each strategy, considering the initial investment, operational costs, and
for cost optimization. It also highlights the best use cases for each strategy in the context of enterprise fulfilment

applications.

Strategy Initial Investment Operational Costs Cost Optimization Best for

Cloud B

ursting Low (existing Variable (depends on High (only pay for excess = Short-term surges  in
infrastructure) peak loads) usage) demand

Multi-Cloud High (multiple cloud Moderate (due to Medium (depends on Global operations, disaster

Hybrid
Cloud w

contracts) multiple providers) resource management) recovery
Multi-  Medium (edge Variable (depending High (edge reduces cloud Real-time processing,
ith Edge  infrastructure) on cloud use) reliance) latency-sensitive
applications
Table 4.2: Comparison of cost consideration and use cases

Description:

Initial Investment: This column compares the upfront costs required for each strategy. Cloud bursting requires
minimal investment, as it leverages existing on-premise infrastructure with occasional offload to public cloud
resources.

Operational Costs: This refers to the ongoing expenses involved in maintaining and running the system. Cloud
bursting has variable operational costs since it only incurs extra charges during peak demand periods.

Cost Optimization: This metric evaluates the potential for reducing costs over time. Cloud bursting is highly cost-
efficient during periods of fluctuating demand since additional cloud resources are only used when needed. Multi-
cloud solutions offer moderate cost optimization by allowing organizations to choose the best pricing options from
various cloud providers.

Best for: Each strategy excels in different use cases. Cloud bursting is ideal for handling seasonal demand or sudden
spikes in traffic, such as during holiday sales. Multi-cloud is well-suited for global organizations that require
redundancy and disaster recovery capabilities.
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V. DISCUSSION

5.1 Summary of Findings

This paper evaluated three prominent hybrid cloud strategies—Cloud Bursting, Multi-Cloud, and Hybrid Multi-Cloud
with Edge Computing—»based on their performance, scalability, cost efficiency, latency, and security for enterprise fulfilment
applications, particularly for order data stores and inventory management systems.

e Cloud Bursting is highly scalable and cost-effective during peak demand but comes with moderate security risks and
challenges in integration. It is ideal for handling seasonal demand surges, such as during holiday sales or flash sales.

e Multi-Cloud offers high reliability, flexibility, and security, making it suitable for global operations and disaster
recovery. However, it increases operational complexity and incurs higher costs due to managing multiple cloud
providers.

e Hybrid Multi-Cloud with Edge Computing provides the best performance in terms of low latency and real-time
processing, especially for time-sensitive applications such as inventory tracking. Although it requires significant initial
investment in edge infrastructure, it offers high security and cost optimization by offloading non-critical tasks to the
cloud.

The comparison highlighted that Hybrid Multi-Cloud with Edge Computing stands out for real-time, low-latency

applications, while Cloud Bursting excels in cost optimization during fluctuating demand. Multi-Cloud offers high
availability and flexibility but comes at a higher operational cost.

5.2 Future Scope
While the findings provide a clear framework for choosing the right hybrid cloud strategy based on specific enterprise
needs, several areas warrant further research:

e Integration and Interoperability: Future studies could explore advanced techniques for seamlessly integrating and
managing workloads between multiple cloud environments and edge devices, as the operational complexity of multi-
cloud and edge computing strategies remains a challenge.

e Security Innovations: As security remains a concern for hybrid cloud strategies, research could focus on developing
new protocols and technologies to enhance data protection, particularly when offloading sensitive information to the
public cloud. Innovations in encryption, identity management, and multi-cloud security frameworks could offer more
robust solutions.
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