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Abstract In today’s fast-paced digital environment, businesses are increasingly looking for solutions that offer
flexibility, scalability, and ease of integration. One such approach is the implementation of Software as a
Service (SaaS) for Enterprise Resource Planning (ERP) in combination with Service-Oriented Architecture
(SOA) in supply chain management. This paper offers insights into these strategies that offer considerable
advantages, it’s essential for architects to evaluate whether the combination of SaaS ERP and SOA is suitable
for their specific needs and operations. SaaS is generally a strong fit for many businesses looking to modernize
their ERP and supply chain processes, especially if flexibility, cost efficiency, and ease of use are key priorities.
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1. Introduction

Service-Oriented Architecture (SOA) is a design paradigm that enables communication and interaction between
independent software services within a network. Each service operates autonomously but can collaborate with others
by exchanging data or invoking operations. The primary objective of SOA is to enhance the modularity, flexibility,
and integrability of IT systems, particularly in complex and heterogeneous environments. Integrating Software-as-a-
Service (SaaS) ERP solutions with SOA can be a strategic approach for many organizations. However, it is essential
to carefully evaluate the compatibility and alignment of these technologies with specific business requirements.
Background

Financial institutions have used SOA to integrate their core banking or insurance systems with other applications,
such as customer relationship management (CRM) or risk management. Along with many manufacturing companies
to connect their ERP systems with supply chain management (SCM) and manufacturing execution systems (MES).
Another major area of integration is in the retail segment where companies have used SOA to integrate their ERP
systems with point-of-sale (POS) systems, inventory management, and customer loyalty programs. However, it's
important to note that implementing SOA and ERP together requires careful planning and execution.
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Organizations need to consider factors such as service granularity. It is important to determine the appropriate level of
granularity for services is crucial to ensure efficiency and scalability. As it has been observed in any business the scale
of usage of resources can increase exponentially over time.

2. Literature Review

The integration of SaaS ERP with SOA offers numerous benefits, especially in terms of flexibility, scalability, and
cost-efficiency. SOA's modular and loosely coupled services align seamlessly with SaaS ERP systems, which
typically provide APIs or web services that can be easily consumed by other applications. This integration allows
organizations to connect their ERP with various systems such as CRM, BI tools, and e-commerce platforms, resulting
in a highly adaptable system that can meet changing business needs.
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Figure 2 Single Tenant Architecture of SaaS

SaaS ERP platforms are renowned for their scalability, which complements SOA's modular nature. As businesses
grow or new services are required, the combination of SaaS and SOA facilitates the expansion or integration of
additional services with ease. Moreover, SaaS ERP solutions are cost-effective due to their subscription-based model
and lower upfront costs compared to traditional on-premises systems. These platforms require less infrastructure and
fewer IT resources, enabling faster deployment. When integrated into an SOA framework, organizations can further
reduce costs by adopting services incrementally rather than making large upfront investments.

One of the primary benefits of SOA is the reusability of services. Services related to inventory management, order
processing, or customer data management can be reused across different business processes or applications, reducing
redundancy and enhancing operational efficiency. For SaaS ERP, this means certain services can be leveraged across
various departments or integrated systems, minimizing the need for duplicate functionalities.
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Figure 3 Multi-Tenant Architecture of SaaS

Modern SaaS ERP providers often adhere to SOA principles by supporting APIs and microservices, making them
cloud-native and interoperable. This ensures that SaaS ERP systems can interact seamlessly with other cloud-based
services, creating a cohesive, cloud-driven ecosystem. This capability is particularly valuable for businesses operating
in hybrid or multi-cloud environments.

Furthermore, SaaS ERP solutions typically use multi-tenant architectures, where multiple clients share the same

infrastructure. SOA's modularity allows these tenants to integrate customized or specialized services, ensuring each
=
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organization can tailor its functionality while sharing core resources. This feature is particularly useful for businesses
that require specific customizations without sacrificing the benefits of shared SaaS infrastructure.

3. Comparative Analysis

SaaS applications generally offer significant advantages in terms of flexibility, scalability, and cost savings. However,
organizations have encountered serious performance issues related to the nature of SaaS and its reliance on cloud
infrastructure, shared resources, and network conditions. One common issue is network latency, as SaaS applications
depend on the quality of the internet connection between the user and the cloud data center, causing delays in data
transmission and slow response times for end-users. This is particularly problematic for businesses in regions with
unreliable internet or those requiring real-time data processing. Additionally, multi-tenancy and resource contention
can arise, where multiple customers share the same infrastructure, potentially leading to performance issues if one
tenant’s workload spikes, consuming a disproportionate share of resources.

Service outages and downtime also pose challenges, with even high-profile providers like Salesforce, Google
Workspace, and Microsoft 365 experiencing outages in the past, causing significant disruptions, delays, lost
productivity, and potential financial losses. Data transfer bottlenecks can occur in applications involving large data
transfers, such as Bl, video editing, or data analytics platforms, creating performance bottlenecks when bandwidth is
limited, or data centers are far from end-users. Integration latency is another concern, especially for businesses
integrating SaaS applications with other cloud or on-premise systems. Improperly optimized integrations can
introduce latency or slow down workflows, impacting the overall user experience. Scaling issues during peak usage
periods, such as Black Friday for e-commerce platforms or tax season for accounting software, can also result in
slowdowns, timeouts, or delays if the SaaS provider hasn't provisioned resources adequately.

Furthermore, insufficient local data centers can degrade performance due to physical distance between users and the
SaaS provider’s infrastructure, particularly in countries or areas with fewer local data centers. Poorly designed
customizations can lead to performance overhead in many SaaS platforms, especially when significant data processing
or complex queries are required.

Lastly, security measures such as encryption, firewalls, or intrusion detection systems can introduce a small but
noticeable performance overhead. Although SaaS providers implement these measures to ensure data protection, they
can affect the speed of the application, with applications requiring continuous encryption for sensitive data
experiencing slower processing times due to encryption and decryption processes.

4. Discussion

The role of an architect or program manager plays a key role in determining how to design a SaaS based ERP system
which effectively utilizes SOA. Implementing a successful hybrid solution that combines on-premises and SaaS
systems involves several essential steps to ensure efficiency and reliability.

* First and foremost, defining clear objectives is crucial. Architects need to identify specific goals and needs that the
hybrid solution aims to address, which will guide the selection of the appropriate mix of on-premises and SaaS
applications.

+ Next, an assessment of the current infrastructure is necessary. Evaluating the existing on-premises infrastructure
helps in understanding its capabilities and limitations, providing insights into how well it can integrate with SaaS
solutions.

* Choosing the right SaaS providers is equally important as many providers might have licensing and certification
restrictions. Architects should select providers that offer robust integration capabilities and support any other
customization that may be required.

» Developing a comprehensive integration plan involves creating a detailed strategy for integrating on-premises
systems with SaaS applications, including data migration strategies, API integrations, and middleware solutions.
Security measures must be robust, implementing strong encryption, access controls, and conducting regular security
audits to protect sensitive data.

* Ensuring scalability and flexibility is another critical aspect. The hybrid solution should be scalable to accommodate
business growth and flexible enough to adapt to changing needs. This requires choosing scalable SaaS solutions and
ensuring that the on-premises infrastructure can handle increased loads. Continuous monitoring and optimization of
performance are essential to identify and address any bottlenecks or issues in both on-premises and Saa$S systems.

* Regression testing and testing patterns that mimic real world scenarios, outrages all gather a lot of importance before
the application is introduced into real world.
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* Periodic assessments and updates to the infrastructure and applications are required to keep up with technological
advancements and changing business requirements. This approach ensures a balanced solution that meets diverse
business requirements and helps maintain a competitive edge in the market.

ARR ($M)
B ARR ARR Growth Rate | | Net New ARR
355% J07%
3108.0
L
2654.0
/..
169% /
124% 120% 121% 4085 1059 18120 18420
103%  96%  geo §
85% a0t
666.0 '
jog0 3600 4230 4870 5830 TR & 5590 4540

107.0 134 2 2408 690 l0 960 830 87
70 Be WP B0 340 se0—cm0—c80 o0 960 830 80

Figure 4 ARR (Annual recurring revenue) of Zoom as of Oct 2020

6. Conclusion

As of 2020, SaaS providers have experienced significant market growth. Companies like DocuSign and Zoom have
had their ups and downs but remain strong and consistent. This trend indicates that many companies are investing in
SaaS, and as its reach expands, these companies will need architecture tailored to their specific needs. For example,
supply chain operations, shopping sites, and healthcare companies each require different system designs. ERP systems
are also transitioning to cloud-based models to join the cloud movement, though the efficiency and success of this
transition are yet to be fully realized. These issues often depend on factors such as internet connectivity, infrastructure
design, workload management and the most important of all being the cost and ROI. While SaaS providers strive to
offer reliable and fast services, architects and developers should be aware of potential risks and mitigate them by
optimizing all the available resources. With the right strategies that have thoroughly tested, many performance
concerns can be minimized, allowing organizations to fully benefit from the flexibility and scalability of SaaS.
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