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Abstract: Secure Access Service Edge (SASE) represents a paradigm shift in network security architectures, particularly in cloud
environments, by integrating network security functions with wide-area networking (WAN) capabilities. This convergence offers
numerous benefits, including improved scalability, flexibility, and cost-effectiveness. By consolidating various security services
like secure web gateways (SWG), firewall as a service (FWaaS), and zero trust network access (ZTNA) into a unified cloud-native
platform, SASE simplifies network management and enhances security posture. Moreover, SASE leverages cloud-native
technologies to deliver security services closer to the edge, ensuring better performance and reduced latency for distributed
enterprises and remote users. This paper evaluates the impact of SASE on network security, performance, and operational efficiency
in cloud environments, shedding light on its potential to address the evolving challenges of modern enterprise networks.

IndexTerms — Secure Access Service Edge, WAN, firewall as a service.
1. Introduction

The proliferation of cloud computing and remote work has led to a fundamental shift in the way organizations approach network
security. Traditional security architectures designed for on-premises environments struggle to meet the demands of modern, cloud-
centric infrastructures. In response to this challenge, a new paradigm known as Secure Access Service Edge (SASE) has emerged.
SASE represents a convergence of networking and security functions into a unified cloud-based service, offering comprehensive
protection for users, devices, and applications regardless of their location. By consolidating functionalities such as secure web
gateways (SWG), firewall as a service (FWaaS), and zero trust network access (ZTNA) into a single platform, SASE enables
organizations to simplify their security posture, improve scalability and flexibility, and reduce operational costs. This paper aims to
evaluate the impact of SASE on network security architectures in cloud environments, examining its benefits, challenges, and
implications for distributed enterprises navigating the complexities of modern digital ecosystems.

1.1 Traditional Security Challenges in Cloud Environments:

a. Limitations of legacy, perimeter-based security in protecting dynamic cloud workloads:

Legacy, perimeter-based security approaches are designed to protect traditional on-premises environments with static network
boundaries. However, in cloud environments characterized by dynamic workloads, virtual machines, and microservices, these
traditional security measures fall short. They lack the flexibility and scalability required to adapt to the dynamic nature of cloud
infrastructure, leading to gaps in security coverage and increased vulnerability to sophisticated cyber threats [23].

b. Increased attack surface due to remote access and mobile devices:

Cloud computing facilitates remote access to applications and data from any location or device, including mobile devices and personal
laptops. While this provides flexibility and convenience for users, it also expands the attack surface for cybercriminals. Mobile
devices may lack adequate security controls or may be used on unsecured networks, making them vulnerable to malware, phishing
attacks, and data breaches. Additionally, remote access introduces the risk of unauthorized access to sensitive cloud resources, further
increasing the potential for security incidents[26].

c. Difficulty in managing and securing access to a growing number of cloud applications:

With the proliferation of Software-as-a-Service (SaaS) applications, organizations face challenges in managing and securing access
to a diverse array of cloud-based services. Traditional identity and access management (IAM) solutions may struggle to provide
centralized control and visibility over user access across multiple cloud platforms and applications. This fragmentation of access
controls can lead to inconsistent security policies, unauthorized access, and compliance violations [27].
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1.2 What is SASE (Secure Accesses Service Edge)?

Secure access service edge, or SASE (pronounced “sassy”) described by Gartner in 2019, It is a cloud-native technology [1]. The
network fabric's embedded, intrinsic role of network security is established via SASE.

SASE is an architectural model that converges network connectivity with network security functions, and delivers them through a
single cloud platform and/or centralized policy control.

Managing network security using the conventional "castle and moat" method has grown more difficult and dangerous as enterprises
move more and more data and apps to the cloud. SASE offers consistent visibility, controls, and experiences across all users and
applications by combining networking and security into a single cloud platform and control plane, in contrast to the conventi onal
networking strategy[1].

By doing this, SASE enables enterprises to move away from numerous architectural layers and point solutions and instead establish
a new, unified corporate network built on cloud services delivered via the Internet.

SASE turns traditional approaches to enterprise network management on its head by combining robust security measures with cutting-
edge networking capabilities. This technology not only fortifies networks against external threats but also seamlessly integr ates with
existing infrastructures to ensure a secure, agile, and efficient network environment.
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Figure 1.2: Secure Accesses Service Edge [8]

SASE supplants legacy services offered by single-purpose point-solutions located in location-locked corporate premises such as data
centers.

Learn about the business use case and technical background of Secure Access Service Edge (SASE).

A cloud-native architecture called Secure Access Service Edge (SASE) combines security features like FWaaS, CASB, SWG, and
ZTNA with SD-WAN into a single service.

What capabilities does SASE deliver?

SASE platforms integrate several security features managed from a single interface and delivered from a single control plane, together with
network-as-a-service (NaaS) capabilities.

Among these services are:

e  Network services that make communication easier, such WAN-as-a-service (WANaaS) or software-defined wide area networking
(SD-WAN), can be used to link many networks into a single corporate network.

e Securityservices are applied to network traffic in order to safeguard sensitive data, prevent attacks, and provide secure user and device
access.

e  Operational services include network monitoring and logging that offer platform-wide capabilities

e Apolicyengire that provides the foundation for all security rules and contextual factors, then implements those rules for all associated
services

SASE streamlines network infrastructure by combining these services into a single design.

JETIR2403481 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | e704


http://www.jetir.org/
https://versa-networks.com/resources/ebooks/sase-for-dummies/

© 2024 JETIR March 2024, Volume 11, Issue 3 www.jetir.org(ISSN-2349-5162)

2. SASE Architecture:

A Secure Access Service Edge (SASE) architecture combines networking and security as a service functions into a single cloud-
delivered service at the network edge. This approach enables organizations to support dispersed remote and hybrid users automatically
by connecting them to nearby cloud gateways as opposed to backhauling traffic to corporate data centers [2]. SASE also provides
consistent secure access to all applications while maintaining full visibility and inspection of traffic across all ports and protocols [3].

The model radically simplifies management and reduces complexity, which are two of the main goals of SASE [4]. It transforms the
perimeter into a consistent set of cloud-based capabilities that can be deployed where and when they’re needed [5]. This is a more
streamlined alternative to establishing a perimeter around the data center using a collection of disparate, point-product security
appliances [6]. Because it’s cloud-based, secure access service edge enables a more dynamic and high-performing network that adapts
to changing business requirements, an evolving threat landscape, and the new innovations that will shape the future of your network

[7]1.
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Figure 2.1: SASE Architecture [9]
2.1 Components of SASE:
The goal of the SASE framework is to combine different features and functionalities into minimum goods or services offered by a

small number of suppliers. This method streamlines management and increases operational speed. Secure access service edge
deployments are based on five core technologies.

Components
of SASE
ZTNA
sSWG
SD-WAN . FWaas

CASB

Figure 2.1: Components of SASE [9]

2.1.1 Firewall as a Service (FWaaS):

An effective cybersecurity effort for any organization must include firewalls, which serve as a barrier that authenticates all traffic
entering and leaving the network.

Firewalls identify confirmed entrants and allow their traffic to pass through while blocking unauthorized traffic and flagging it for
blocking [11]. Software and hardware access is protected by firewalls, which also aid in enforcing the particular security guidelines
that IT managers apply to the company.

As aresult, the idea of Firewall as a Service, or FWaa$S, moves this functionality onto the cloud and simplifies its use compared to
conventional firewalls. With FWaaS, all of the benefits of a firewall can be accessed without the need for hardware. This allows IT
to fully do away with these appliances and consolidate security inspection into a single, easily accessible panel.
What emerges from FWaaS is a company that connects all of its cloud-hosted firewall—which is used to impose global security
regulations over all users and resources—to all of its local and cloud-based (SaaS) resources.
The FWaasS platform routes all network traffic, including that from remote workers, branch offices, the corporate office, and local
and cloud sources [12].
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Figure 2.1.1: Firewall as a Service (FWaaS) [10]

a. FWaas delivers a cloud-native, next-generation firewall, providing advanced Layer 7 inspection, access control, threat
detection and prevention, and other security services.

FWaa$S delivers firewall capabilities as a cloud-native service, eliminating the need for on-premises hardware and providing
scalability and flexibility. It offers advanced Layer 7 (application layer) inspection, enabling deep packet inspection and granular
control over network traffic. FWaaS also includes access control mechanisms to enforce security policies based on user identity,
device type, and application context. Additionally, it incorporates threat detection and prevention mechanisms, such as intrusion
detection/prevention systems (IDS/IPS), malware detection, and content filtering, to protect against various cyber threats [13].

b. FWaasS is a critical component of SASE architecture, providing essential perimeter security and access control for
distributed network environments.

Within the SASE framework, FWaasS plays a crucial role in securing the network perimeter and enforcing security policies for traffic
entering and leaving the organization's network. By delivering firewall capabilities as a service from the cloud, FWaaS enables
consistent security enforcement across distributed locations, remote users, and cloud environments. It enhances visibility and control
over network traffic while simplifying management and reducing operational overhead associated with traditional firewall
deployments [4].

c. FWaas ensures comprehensive threat protection and compliance by integrating advanced security features and services
into a unified cloud-delivered platform.

FWaa$S solutions incorporate advanced threat detection and prevention capabilities, such as signature-based and behavior-based
detection methods, sandboxing, and threat intelligence feeds. These features enable FWaaS to identify and mitigate a wide range of
cyber threats, including malware, ransomware, advanced persistent threats (APTS), and zero-day exploits. Additionally, FWaasS helps
organizations achieve regulatory compliance by enforcing security policies, logging and auditing network activity, and generating
compliance reports [6].

Firewall as a Service (FWaaS) is an integral component of the SASE architecture, providing organizations with scalable, cloud-native
firewall capabilities that enhance security, agility, and compliance across distributed network environments.

2.1.2 Software-Defined Wide Area Network (SD-WAN):

A software-defined method for WAN management is called SD-WAN. The optimum path for traffic to the internet, cloud apps, and
data center is chosen by SD-WAN, an overlay architecture that minimizes complexity and i mproves user experience. It also facilitates
the quick deployment of new applications and services and the management of policies in numerous locations.

Principal benefits consist of:

Lowering expenses with transport independence over other connection types, 4G/5G LTE, and MPLS [17].
Enhancing agility and application performance.

Enhancing productivity and user experience for public cloud and software-as-a-service (SaaS) applications.
Automating processes and using cloud-based management to streamline processes.
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Figure 2.1.2: Software-Defined Wide Area Network (SD-WAN) [14]

a.  AnSD-WAN provides an overlay network decoupled from the underlying hardware.

SD-WAN technology abstracts network control functions from the underlying hardware, allowing organizations to create a virtual
overlay network that operates independently of the physical infrastructure. This decoupling provides flexibility in network
management and deployment, enabling organizations to optimize connectivity without being constrained by specific hardware
configurations [15].

b. Providing flexible, secure traffic between sites and direct to the internet.

SD-WAN solutions offer flexibility in routing traffic between different sites, such as branch offices, data centers, and cloud
environments, by dynamically selecting the most efficient and cost-effective path based on application requirements and network
conditions. Additionally, SD-WAN supports secure internet access by providing direct connectivity to the internet while
implementing robust security measures, such as encryption, firewalling, and threat detection, to protect against cyber threats [16].

SD-WAN technology revolutionizes wide-area networking by offering organizations the flexibility, scalability, and security needed
to meet the demands of modern distributed environments.

2.1.3 Secure web gateway (SWG):

Secure Web Gateways (SWGs) are network security technologies that can be deployed on-premises or in the cloud. They filter
internet traffic and ensure that business and regulatory policies are followed.

In order to enforce appropriate use and security standards and filter traffic, a secure web gateway is placed in between users and the
internet.

The following are the main SWG capabilities:

e  Filtering URLs

e Threat detection and antimalware

e  Capabilities for application control

e Managing and controlling data flow between the network and the internet is the main responsibility of a SWG.

SWG deployment can happen in a number of ways, such as:

e  Privacy servers
e Virtual machines and services hosted on the cloud
e  Software applications
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Figure 2.1.3: Secure web gateway (SWG) [18]
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a. SWGs prevent unsecured internet traffic from entering your internal network.

Secure Web Gateways (SWGSs) act as intermediaries between users and the internet, filtering web traffic to ensure that only safe and
authorized content reaches the internal network. They inspect inbound and outbound web traffic, applying security policies to block
malicious content and enforce acceptable use policies, thus protecting the organization from cyber threats originating from the web.

b. It shields your employees and users from accessing and being infected by malicious web traffic, vulnerable websites,
internet-borne viruses, malware, and other cyberthreats.

SWGs play a crucial role in protecting users and devices from various web-based threats, including malware, phishing attempts,
malicious websites, and internet-borne viruses. By filtering and inspecting web traffic in real-time, SWGs identify and block
malicious content before it can reach end-users, reducing the risk of infections and data breaches.

Secure Web Gateways are essential components of the SASE architecture, providing organizations with comprehensive web securi ty
capabilities to safeguard against a wide range of cyber threats originating from the internet.

2.1.4 Zero Trust Network Access (ZTNA):

Continuous verification and inspection capabilities are made possible with Zero Trust network access (ZTNA). It provides
application- and identity-based policy enforcement for sensitive data and application access inside an organization.

Security frameworks like Secure Access Service Edge (SASE) and Zero Trust Network Access (ZTNA) are made to offer more
robust defences for contemporary IT settings.

By mandating that each user, device, and application be verified and continuously validated before being permitted access to resources
onan IT network, ZTNA increases security for remote connections. ZTNA security only all ows access to the resources that a user or
device requires at that precise moment in order to complete a particular task, as opposed to providing wide access to network resources
as VPNs do. By stopping attackers who have gained access to one area of the network from moving laterally inside it, this
considerably enhances security.

A cloud-based architecture and security approach for IT networks is called SASE. SASE replaces numerous point solutions by
combining networking and security features into a single cloud-based service. Although there isn't a set design for a SASE
architecture, most implementations use ZTNA technology, a Secure Web Gateway (SWG), a Cloud Access Security Broker (CASB),
and Software-defined Wide Area Networking (SD-WAN). When combined, ZTNA and SASE offer improved security, easier
management, lower costs, and a thorough understanding of the network and its security.

a. Zero Trust network access (ZTNA) enables continuous verification and inspection capabilities.

ZTNA shifts the security paradigm from traditional perimeter-based approaches to a model where trust is never assumed, and access
to resources is continuously verified and inspected. This approach ensures that users and devices are authenticated and authorized
before accessing sensitive data and applications, regardless of their location or network environment.

b. It delivers identity-based and application-based policy enforcement for access to an organization’s sensitive data and
applications.

ZTNA solutions enforce policies based on user identities, device posture, and application requirements. By integrating identity-based
access controls and application-based policies, ZTNA ensures that only authorized users with appropriate permissions can access
specific data and applications, reducing the risk of unauthorized access and data breaches.

c. ZTNA solutions give remote users secure access to internal apps.

ZTNA solutions extend secure access to internal applications for remote users, regardless of their location or network connectivity.
By implementing a zero-trust model, these solutions authenticate and authorize users on a per-session basis, ensuring that access is
granted based on granular policies and least privilege principles.

d. With a zero trust model, trust is never assumed, and least privileged access granted based on granular policies.

Ina zero-trust model, trust is not automatically granted based on user roles or network locations. Instead, access decisions are based
on continuous verification of user identity, device security posture, and contextual factors. Least privileged access principles ensure

that users have only the access permissions necessary to perform their specific tasks, reducing the risk of insider threats and
unauthorized access.

ZTNA plays a crucial role in the SASE architecture by providing secure and granular access controls for users and devices accessing
organizational resources, regardless of their location or network environment.

2.1.5 Cloud-access security broker (CASB):
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A cloud-access security broker (CASB) provides malware and threat detection in addition to managing approved and unauthorized
SaasS apps. It guarantees sensitive data visibility and control in SaaS repositories as part of a DLP solution.
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Figure 2.1.5: Cloud-access security broker (CASB) [22]
a. A cloud-access security broker (CASB) oversees sanctioned and unsanctioned SaaS applications.

CASB solutions act as intermediaries between cloud service users and cloud applications, providing visibility and control over the
use of sanctioned (authorized) and unsanctioned (unauthorized or shadow IT) SaaS applications. They monitor user activity, enforce
security policies, and detect anomalous behavior across various cloud services [19].

b. CASB offers malware and threat detection.

CASB solutions include capabilities for malware and threat detection within cloud environments. They analyze incoming and
outgoing data traffic, inspect files and attachments for malicious content, and detect suspicious activities indicative of cyber threats
such as malware infections, phishing attempts, and data breaches [20].

c. As part of a DLP solution, it ensures visibility and control of sensitive data in Saa$S repositories.

CASB solutions often integrate with Data Loss Prevention (DLP) systems to ensure the visibility and control of sensitive data stored
in SaaS repositories. They apply policies to classify and protect sensitive data, monitor its usage and movement within cloud
applications, and enforce encryption or access controls to prevent unauthorized exposure or leakage [21].

CASB plays a crucial role in the SASE architecture by providing organizations with comprehensive security controls and visibility
over cloud-based applications and data, enabling secure and compliant usage of cloud services.

2.2 How SASE Was Caused by Trends in Digital Transformation:

In the modern IT landscape, where data is saved on several devices and in the cloud, the inflexible network infrastructures of the past
are insufficient. When companies first started their digital transformation, many trends appeared. The result of these tendencies
coming together was the development of Secure Access Service Edge (SASE) technology. The following digital transformation
trends contributed to SASE:

The new "network," which is a web of linked peer networks, is now the center of your company.

Applications are available anywhere and can be hosted on your network or in the cloud.

With cellular networks, internet connectivity is now inexpensive, widely available, and instantaneous.

MPLS is no longer viable or economical, and it is frequently insecure.

The cloud is used to host business data and applications due to its capacity to offer elasticity, scalability, and flexibility.
Custom hardware is dying, and usage-based subscription services in cloud-native virtual resources are taking its place.
Your core network is linked to an increasing number of smart gadgets (IoT), many of which are devoid of even basic
security measures.

e These days, it's typical to see Bring Your Own Device (BYOD) regulations, which lack the visibility and control of
traditional corporate-issued devices.
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Figure 2.2: SASE Digital Transformation [22]

3. Comparative of SASE Components
Table 3.1 Comparative Analysis of SASE Elements

{

\E\\\

Branches

Components Challenges

Merits

Demerits

e Complexity in deployment and
management

e Ensuring seamless failover and

redundancy

Ensuring consistent

performance across diverse

network paths.

e  Managing security across
distributed environments.

SD-WAN (Software-
Defined Wide Area o
Network)

Optimizes wide-area network
connections

Dynamically routes traffic
based on application needs
Enhances scalability and
flexibility of WAN
connectivity.

Supports cloud-based
applications and services
effectively.

e Requires expertise for
configuration and
optimization

e Potential compatibility
issues with existing
infrastructure

e Dependency onreliable
internet connectivity for
optimal performance.

e  Ensuring comprehensive threat
protection

e Managing and updating
firewall policies

e Handling encrypted traffic

FWaaS (Firewall as | e  Ensuring minimal latency and

Provides essential perimeter
security

Filters and inspects traffic to
prevent unauthorized access
Enforces security policies
consistently across

e May introduce latency
and overhead in traffic
inspection

e Requires continuous
monitoring and updates

e Potential impact on

control and authentication
mechanisms.

e  Maintaining visibility and
control over encrypted web
traffic.

web usage and application
access.

Facilitates compliance with
regulatory requirements.

a Service) impact on network distributed networks network performance
performance. Reduces the need for on-
e  Ensuring scalability and premises hardware and
availability of firewall maintenance.
services.
e  Managing and enforcing Provides secure internet
acceptable use policies across access for remote and | ¢ May introduce latency
diverse user populations. distributed users. and impact web
e Detecting and preventing web- Offers  real-time  threat browsing experience.
based threats such as malware, detection and prevention for | ¢  Requires continuous
SWG (Secure Web phishing, and data exfiltration. web traffic. updates and monitoring
Gateway) e Ensuring consistent access Enables granular control over to address evolving

threats. May increase
operational overhead in
managing web security
policies.
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Establishing and maintaining
trust boundaries for user and
device authentication.

Implements a zero-trust
security model for secure
access to resources.

Requires comprehensive
identity management
and access control

policies.

Addressing data residency and
sovereignty concerns.
Ensuring visibility and control
over cloud usage and data
trans fers.

vulnerabilities.

Facilitates secure adoption of
cloud services and SaaS
applications.

Ensuring seamless access to Authenticates and authorizes mechanisms.
resources without users and devices based on May introduce
compromising security. identity and context. complexity in
Managing and enforcing least Reduces the attack surface configuring and
ZTNA (Zero Trust privil;ge access controls and minimizes the risk of mar}aging access
Network Access) effectively. lateral movement. policies.
Integrating with identity and Provides secure access to Potential latency issues,
access management (IAM) applications and resources particularly with
systems and protocols. from any location or device. authentication and
Addressing scalability and authorization processes.
performance requirements for Dependency on reliable
distributed access. network connectivity
for seamless access to
resources.
Identifying and monitoring Provides visibility and May introduce latency
sanctioned and unsanctioned control over cloud and impact cloud
cloud applications effectively. application usage. application
Ensuring data protection and Enforces security policies for performance.
compliance in cloud data protection and Requires integration
environments. compliance. with multiple cloud
CASB (Cloud Access Integrating with existing Detects and mitigates cloud- platforms and servicgs.
Security Broker) security infrastructure and specific threats and May pose challenges in

managing User access
and permissions across
cloud environments.
Potential limitations in
detecting advanced
cloud-based threats and
data breaches.

4. Benefits of SASE in Cloud Computing:

a) Enhanced Security:

SASE integrates multiple security functions into a unified cloud-delivered service, providing comprehensive protection
for cloud-based applications, data, and users.

By consolidating security capabilities such as firewall, secure web gateway, and threat detection, SASE ensures
consistent security policies and enforcement across distributed cloud environments. This results in improved threat
detection, prevention, and response capabilities, reducing the risk of data breaches and cyberattacks.

Improved Performance:

SASE optimizes network connectivity and performance for cloud-based applications and services.
By dynamically routing traffic based on application requirements and network conditions, SASE minimizes latency,
congestion, and packet loss, resulting in faster application response times and improved user experience.

This ensures reliable and efficient access to cloud resources from any location or device, enhancing productivity and
business continuity.

c) Simplified Management:

SASE simplifies network and security management by centralizing control and policy enforcement in the cloud.

With a single management console or dashboard, organizations can configure, monitor, and manage security policies
and access controls across distributed cloud environments.

This reduces complexity, streamlines operations, and improves visibility and control over network traffic and security
events.

d) Cost Efficiency:

SASE offers cost savings and cost predictability for organizations deploying cloud computing services.
By eliminating the need for on-premises hardware, maintenance, and upgrades, SASE reduces capital expenditures and
operational costs.
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With subscription-based pricing models and pay-as-you-go billing, organizations can align costs with usage and scale
resources as needed, resulting in cost-effective and transparent pricing structures.

e) Compliance and Regulatory Alignment:

SASE helps organizations achieve compliance with data protection regulations and industry standards in cloud
computing environments.

By enforcing consistent security policies, access controls, and data protection measures, SASE enables organizations
to demonstrate compliance with regulatory requirements and avoid potential fines and penalties. This enhances trust
and confidence among customers, partners, and regulatory authorities.

Overall, the adoption of SASE in cloud computing environments provides organizations with enhanced security, improved
performance, scalability, simplified management, compliance assurance, and cost efficiency [24]. These benefits enable organizations
to leverage the full potential of cloud computing while addressing the challenges of network security, connectivity, and compliance.

5. Disadvantages of SASE in Cloud Computing:

a) Security and Privacy Risks:

b)

c)

d)

€)

While SASE enhances security by consolidating security functions and enforcing consistent policies, it also introduces
potential security and privacy risks.

Storing sensitive data and transmitting it over public networks can expose organizations to data breaches, unauthorized
access, and compliance violations.

Additionally, concerns about data privacy, sovereignty, and regulatory compliance may arise, especially in multi-
national or regulated industries.

Dependency on Cloud Service Providers:

Dependency on a single cloud service provider for network connectivity and security, raising concerns about vendor
lock-in and reliance.

Potential performance degradation or service interruptions due to latency issues, network congestion, or disruptions in
cloud service availability.

Challenges in integrating with existing networking infrastructure and protocols, leading to interoperability issues and
disruptions in network operations.

Organizations adopting SASE rely heavily on cloud service providers (CSPs) for network connectivity, security, and
service delivery. This dependency may result in vendor lock-in, limited control over service quality and availability,
and potential disruptions if the CSP experiences downtime or service outages.

User Experience:

Inconsistencies in application performance and accessibility may impact user productivity and satisfaction, leading to
frustration and dissatisfaction.

Difficulty in ensuring seamless user authentication and access control across disparate systems and platforms, leading
to access issues and inefficiencies.

Cost Efficiency:

While SASE offers cost savings by eliminating the need for on-premises hardware and reducing operational expenses,
it also introduces new costs and financial considerations.

Subscription fees, data transfer charges, and additional service upgrades may result in unexpected expenses and budget
overruns.

Additionally, accurately predicting and controlling costs can be challenging due to fluctuating usage patterns, pricing
models, and evolving service offerings.

Integration and Compatibility Issues:

Integrating SASE solutions with existing network infrastructure, applications, and security tools can be complex and
may require significant effort and resources.

Compatibility issues, interoperability challenges, and disruptions in network operations may arise during the
deployment and integration process, leading to delays, downtime, and service disruptions.4

6. Why Is SASE Necessary?

Digital business transformation necessitates lower complexity, increased security, and increased agility and scalability. Furthermore,
contemporary businesses must guarantee that their clients receive the greatest experiences possible from any location.
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Due to these factors, SASE is now a "necessity" rather than just a "nice to have." Here are four explanations for this:

e SASE scales with your business: As your company expands, the demand on your network and security must also grow
accordingly. SASE's cloud-delivered architecture enables your network, security, and company to grow together.

e SASE facilitates remote work: The bandwidth needed to provide your remote workers with the flexibility they need to
remain productive is too much for legacy hub-and-spoke infrastructures to handle. SASE is able to accomplish this while
preserving enterprise-level security for every user and device, everywhere.

e  SASE resists the growth of cyberthreats: Teams dedicated to security are always watching out for the newest dangers. SASE
supports these teams by offering enhanced protection and manageability, enabling them to combat sophisticated threats from
any source.

e  SASE provides a foundation for loT adoption. Businesses all over the world are finding the internet of things to be useful,
but in order to fully implement loT capabilities and technologies, you need a solid foundation upon which to construct an
loT ecosystem. SASE provides unmatched connectivity and security to help you achieve your loT objectives.

As a result of everything mentioned above, networking and security manufacturers have been forced to put together their own SASE
architectures. While a large number of these manufacturers only offer "cloud platforms" constructed on outdated hardware, many of
them make the false claim that they are designing cloud-delivered products [28].

7. The Future of SASE:

The future of SASE is brimming with exciting possibilities. Integration with Artificial Intelligence (Al) and Machine Learning (ML)
promises to revolutionize threat detection. These advanced algorithms can analyze vast amounts of network data in real-time,
identifying subtle anomalies and potential security breaches that might evade traditional methods. This enhanced threat detection
capability will further strengthen SASE's role as a cornerstone of cloud security[25]. Furthermore, SASE has the potential to
significantly impact network security best practices. By consolidating security functionalities and centralizing policy enfor cement,
SASE can streamline security processes and make them more consistent. This shift towards a unified approach will likely become
the new standard for securing access to applications and data in cloud environments.

8. CONCLUSION

In conclusion, the evaluation of Secure Access Service Edge (SASE) and its impact on converged network security architectures
in cloud computing underscores a transformative shift in how organizations approach network security and connectivity. SASE offers
a holistic approach by integrating networking and security functions into a unified cloud-delivered service at the network edge,
providing enhanced security, improved performance, scalability, simplified management, and compliance assurance. While SASE
introduces advantages such as streamlined operations, cost efficiencies, and flexibility in adapting to evolving business needs, it also
presents challenges such as dependency on cloud service providers, latency concerns, and potential security risks. Nonetheless, the
convergence of network security architectures, facilitated by SASE, offers organizations a strategic opportunity to fortify their
defenses, enable secure access to cloud resources, and navigate the complexities of modern cloud computing environments
effectively. Thus, the adoption and continued evolution of SASE represent a pivotal milestone in shaping the future of network
security and connectivity in the cloud era.
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