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ABSTRACT

The convergence of enterprise mobility, quantum cryptography, and virtual
invisible network technologies presents new opportunities for secure
communications, albeit with complex integration challenges. This analysis explores
the transformative impact of quantum key encryption (QKE) on modern
cryptographic systems, platforming an examination of the benefits and technical
feasibility of combining a single, abstracted mobile application that houses unified
communication functions with quantum key encryption, deployed over virtual
invisible networks (VINs). While RSA and elliptic curve cryptography (ECC) have
served reliably for decades, their impending obsolescence necessitates urgent
investment in quantum-safe infrastructure. The analysis draws on contemporary
peer-reviewed research, industry standards, and technical implementations to
evaluate security enhancements, operational gains, and deployment challenges.
Key findings highlight the security advantages of quantum-resistant encryption,
network obfuscation, and unified enterprise communications, while identifying
critical challenges in scalability, implementation complexity, and resource
requirements. Recommendations for staged deployment, hybrid security models,
and standardized integration frameworks are presented to facilitate the practical
adoption of these emerging technologies. Through a synthesis of contemporary
research, the paper argues that quantumresistant cryptographic protocols must be
urgently developed and adopted to preserve information security in the quantum

computing era.

Keywords: quantum key encryption, RSA, elliptic curve cryptography, quantum
computing, peer-to-peer networks, VPN, virtual invisible networks, VLAN, cryptographic

obsolescence.

INTRODUCTION
As quantum computing transitions from theoretical speculation to technological

reality, its

implications for classical encryption schemes have become increasingly urgent. The
accelerating shift toward enterprise mobility necessitates robust, futureproofed security.
Traditional encryption methods such as RSA and ECC rely on computational complexity that
quantum algorithms like Shor's algorithm can potentially dismantle in polynomial time (Shor,

1994).

Quantum key encryption (QKE), leveraging the principles of quantum mechanics, offers a path
forward in securing digital communications and hastens the obsolescence of the RSA algorithm

and elliptical curve cryptography (ECC).
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Concurrently, the rise of distributed work models has increased reliance on mobile platforms
for core business communications (Aberdeen, 2024). Integrating abstracted enterprise mobile
applications with quantum key encryption and virtual invisible networks promise
unprecedented security and operational effectiveness. Each component offers unique
strengths, but their combination can deliver holistic enterprise protection (NetSfere, 2024).

DEFINITION OF TERMS

Enterprise Mobile Application

Mobile applications refer to those communication services provided by a network to devices
with dynamic [P addresses (laptops, phones, tablets, etc.). Enterprise Mobile Applications are
those communication methods essential for business operations: email, VoIP, text, video, file
transfer, web browsing, calendar, and contacts (See, e.g., https://tellennium.com/6-
waysunified-communications-serves-enterprise-mobility/; www.Hive5.tech).  Integrated
offerings are credited with increased productivity, reduced operational costs, and improved
data accessibility (Aberdeen, 2024; Vigoroso Today, 2025). The unification of functions
streamlines workflow and minimizes security risk by reducing attack vectors associated with
multiple, siloed applications (Aberdeen, 2024). The consolidation supports consistent security
policy enforcement, reduces the need for multiple point solutions, and improves the user
experience (Microsoft, 2025).
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Fig. 1: Enterprise mobile application architecture with unified communication features

The current market offerings provide limited “proprietary applications in containers” and
therefore, do not furnish elegant Mobile Device management (MDM) solutions*. The major

* See, for example, Mobilelron, VMware’s Airwatch, Good Technologies, and Citrix XenMobile. See,
also: https://www.capterra.com
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providers typically offer proprietary applications within separate, proprietary, and closed
MDM systems. Alternatively, some providers offer MDM without control of the applications on
each device, or worse, allow MDM to control private applications on private devices (See, e.g.,
https://www.rippling.com/rippling-it).

This approach makes it both difficult and expensive to integrate third-party applications,
ensure confidentiality, or streamline productivity. MDM offers numerous advantages for
improving mobile device security and streamlining processes, but as valuable a tool as it is,
MDM alone cannot adequately protect organizations relying on mobile technology (Aberdeen,
2024). When Enterprise Mobile Applications are delivered through an abstracted application
layer, true “containerization” is realized.

A relatively new entrant in the mobile application space is Hive5t (www.Hive5.tech), which
offers enterprise mobile applications distributed through an Application and Device
Management (ADM) platform. The ADM consists of the Command Center software and the App
Vault (proprietary or Third-party communication applications within a single container).
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Fig. 2: ADM Architecture

The ADM is ideally deployed over clustered servers that form a mesh network. It is delivered in
a software-as-a-service model, so the client has control over the deployment, user registration,
encryption key management, and the device and application management protocols. The
benefits provided by this approach include:

T2 Disclosure: Author is a principal of Hive5 technologies.
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Fig. 3: ADM Benefits

Quantum Key Distribution

Quantum key distribution (QKD) leverages quantum mechanical principles, providing
theoretically unbreakable encryption (ETSI, 2023; Delaney, 2024). Practical advances have
made QKD viable for mobile and field devices (Oxford & Nokia, 2024; Sanchez Rosales, et al,,
2024). Demonstrations include high “key rates” in scenarios from handheld to drone
communications, though not without technical challenges in beam alignment and mobility
(Lella & Schmid, 2023; Mohamed, 2025). A major aspect of quantum cryptography is the
Quantum Key Distribution (QKD) methodology used to generate and allocate symmetric
cryptographic keys among geographically separate users (Mehic, et al., 2020).

Virtual Invisible Networks

Virtual invisible networks (VINs) are built by leveraging a combination of logical segmentation,
overlay architectures, and dynamic routing engines, employing techniques such as traffic
dispersion, endpoint obfuscation, and dynamic encryption (ScienceDirect, 2024). Key elements
in their creation process include Subnetting and Logical Segmentation. Multiple isolated
subnets (sometimes using VLANs) are defined to carve logical separation among devices and
user groups for confidentiality and attack minimization. @ These networks secure
communications by masking network topology and routing, hindering adversaries' efforts to
conduct traffic analysis or targeted attacks (Kimachia, 2024; Fognigma, 2023).

LITERATURE REVIEW
The rapidly evolving landscape of enterprise mobility demands innovative security solutions
that can withstand emerging threats while maintaining operational efficiency (Adnan, R., 2023).
Simultaneously, the proliferation of mobile workforce models and distributed enterprise
operations requiressophisticated communication platforms that can securely integrate diverse
functionalities (Smith, K., 2025). RSA and ECC have long served as foundational technologies in
securing digital communications. RSA depends on the difficulty of factoring large integers,
while ECC relies on the hardness of the elliptic curve discrete logarithm problem (Menezes et
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al, 1996). Despite their robustness against classical computational attacks, both are
fundamentally vulnerable to quantum attacks.

The integration of abstracted mobile applications with quantum key encryption over virtual
invisible networks represents a paradigmatic shift toward a comprehensive security
architecture (Johnson, 2013). This approach addresses three promises synergistic benefits that
exceed the sum of individual components. critical enterprise challenges: the need for unified
communication platforms, quantum-resistant encryption, and network-level security
obfuscation (Lee, 2017). While each technology offers distinct advantages, their convergence
initiation results in Current enterprise mobile applications typically struggle with fragmented
communication channels, requiring users to navigate multiple interfaces for email, voice calls,
messaging, file sharing, and web browsing (See, for example:
https://www.velvetech.com/blog/mobile-app-developmentprocess/). The abstraction of
these functions into unified platforms can significantly improve productivity while reducing the
attack surface through consolidated security controls*. However, the security of these
consolidated platforms becomes paramount, as a compromise of a single application could
expose multiple communication channels.

Enterprise Mobile Application Benefits

Contemporary research demonstrates that enterprise mobile applications delivered through a
secure container provide substantial operational advantages through enhanced productivity,
real-time data access, and streamlined business processes. Enhanced productivity emerges as
a primary benefit, with organizations reporting significant efficiency gains through the
elimination of manual processes and instant access to enterprise resources. Studies indicate
that mobile applications enable employees to complete tasks faster and make informed
decisions quickly, particularly in field service and remote work scenarios (See, for example,
Aberdeen Strategy & Research, at https://www.aberdeen.com/cfo-essentials/3-ways-an-
integratedmobile-strategy-can-boost-your-ap-communication/).

Real-time data access represents another critical advantage, enabling employees to retrieve
and update information regardless of location. This capability proves particularly valuable for
distributed teams and mobile professionals who require constant connectivity to enterprise
systems. Research demonstrates that reducing human latency in communication measurably
increased efficiency and improved customer intimacy (Malins, 2023). The cost reduction
potential of enterprise mobile applications manifests through the automation of processes, the
reduction of errors, and improved operational efficiency. While initial development
investments may be substantial, organizations commonly achieve significant return on
investment within months of implementation through reduced operational overhead and

¥ The industry has explored several approaches to enhancing mobile security. One approach (outside the scope
of this inquiry, as it is anathematic to Enterprise solutions) is via a “sans infrastructure” model. The Invisible
Internet Project (I12P) is a secure protocol that uses robust mechanisms and strong algorithms to reinforce the
security and the anonymity of communication. Mobile Ad Hoc Networks (MANETs) and Vehicular Ad Hoc
Networks (VANETS) are two major types of networks that provide seamless communication without the need
for fixed infrastructure.
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enhanced productivity (Meng, et al, 2011). Providing the mobile applications in an abstracted
layer provides additional productivity and application security benefits. Data abstraction is the
process of separating the details of how data is stored and accessed, and it provides interfaces
allowing system access to simplify data manipulation (Vukovic, 2024). Data abstraction
accelerates development cycles and thwarts possible application attacks by isolating
vulnerable network nodes (Chouffani, 2020).

Virtual Invisible Networks

Virtual invisible networks (VINs) represent an evolution of traditional overlay networking
concepts, providing enhanced security through network obfuscation and traffic dispersion.
These systems create invisible network architectures that operate above existing physical
infrastructure while concealing their operational characteristics from unauthorized observers.
Stealth networking approaches employ multiple techniques, including multipath dispersion,
endpoint obfuscation, and dynamic encryption, to achieve network invisibility (Li, Wang, &
Chen, 2020).

VIN Arch Schematic

Fig. 4: Simple Schematic Diagram of Virtual Invisible Network Architecture (NetLinkz)

VINS v. VPNs

A VIN differs fundamentally from a virtual private network (VPN). A VPN is a sub-network in
which some of the links between nodes are carried by open connections or virtual circuits in
larger networks (Geeks for Geeks, 2025). VPNs are commonly used to provide remote users
with access to resources normally only available to local LAN users. Traditional VPN solutions
are deployed in an open state, requiring the administrators to work through complex
procedures to secure the VPN connection, including the allocation of separate IP sub-network
address spaces, updating appropriate routing tables to provide cross-network access, and the
implementation of firewall chains and filters (TechDocs, 2024). The virtual network is tunneled
through the parent network by encapsulating the private traffic inside additional protocol
headers in order to reach the remote destination via the parent network. Authentication and
encryption are invariably required in order to ensure that private connections and data are
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secured. Typically, users will connect to a VPN service provided by a specific server (e.g.
Windows Server or Cisco VPN Server) using proprietary VPN client software (e.g. Microsoft or
Cisco VPN Client) (TechDocs, 2024).

VIN vs VPN Topology

® VIN B VPN

Fig. 5: Comparative Topology of VIN vs VPN (NetLinkz)

VPN services might provide proprietary encryption at the Layer 2 level, where the VPN
negotiation usually takes place; however, these solutions often rely on IPsec to provide
encryption, which is done at the Network Layer (Layer 3) (Hoffman, 2005). Ad-hoc VPN
typically employs encryption either at the Network Layer (Layer 3) for IPsec or above the
Transport Layer (Layer 4) level using SSL/TLS (Layer 6 - e.g. SSL VPN) (Willis, 2001).

VPNs also require traffic to be routed through the VPN server infrastructure and thus form a
star topology (Belmont, 2024). This adversely impacts remote Peers who wish to communicate
directly. VPN service also requires that the server connection be maintained at all times, as a
server drop-out will inevitably drop the entire VPN service and the connected nodes. By
contrast, VINs, which borrow concepts from peer-to-peer (P2P) networking implementations
and virtual local area networks (VLANSs), force a closed, layered network configuration and
require less effort to open virtual and physical networks (Belmont, 2024).

The P2P routines function at the Layer 2 level to transparently provide benefits to applications
running on a Peer (note: encryption is also applied at this level to ensure all traffic is encrypted,
including traffic that is not encrypted by the application itself) (Rodier, 2021). This facilitates
direct Peer communications, as opposed to routing traffic through a VPN server. Multiple Peer
Instances can be configured into one process, allowing communication among multiple VLANs
without the excessive consumption of local resources. While the P2P technique might still be
proprietary to the underlying VIN software, applications do not need to understand the process
and therefore do not need to be rewritten to take advantage of the P2P features it offers
(including firewall hole punching) because the negotiation is done several layers lower than
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the application layer making it transparent to any application running on the node (Aardvark
Infinity, 2024).

VLANSs are a group of hosts with a common set of requirements that communicate as if they
were attached to the same broadcast domain, regardless of their physical location. VLANs are
essentially a Layer 2 construct where a single VLAN may closely correspond to one or more
particular IP subnets (Layer 3). This mapping of subnets allows network administrators to
collect nodes together in a single VLAN corresponding to one or more specific IP subnets
(Aardvark Infinity, 2024). Traffic transmitted at the Layer 2 level is restricted to those nodes
that are members of the VLAN using frame tagging.

VIN employs the same technique whereby Peers provide their assigned hardware address as
part of a registration with a Broker Server. The Broker Server maps the public IP address of the
node to the provided hardware address and uses the mapping to determine where to send
packets destined for a specified hardware address (Li, Wang, & Chen, 2020). VIN will collect
the Peer members together into a single IP subnet (similar to managed VLAN switches), and a
Peer may broadcast packets at the pseudo-Layer 2 level to other Peers using the Broker Server.
However, no modification is made to the original Ethernet Frame headers or the payload. While
the VIN conceptually works at the Layer 2 level, the transport (tunnelling) is actually performed
at the Layer 3 level (Asterfusion, 2024). VIN solely employs UDP-based P2P technology as a
means of communicating with Peers on the same VLAN, which primarily means that it has the
capability of traversing firewalls using NAT firewall holepunching techniques and eliminating
the need to reconfigure the firewalls (Malesevic, 2023).

Table 1: Virtual Invisible Networks vs Virtual Private Networks

Feature Virtual Invisible Networks (VIN) Virtual Private Networks (VPN)

Visibility Undetectable nodes and routes; Visible endpoints; encrypted but
communications disguised traceable tunnels

y Topology Dynamic overlays, content-based routing, Static tunnels; point-to-point or mesh
decentralized topology

Protocols Custom overlays, steganographic methods Standard (IPSec, OpenVPN, L2TP)

Resource Dynamic allocation, includes legacy/ICS Static/policy-based access

Management | assets

Security Greater anonymity and obfuscation; session | Strong encryption; known but visible
mobility endpoints

Deployment | Complex setup and orchestration Widely available and easier to deploy

Common Sensitive, covert, and multifaceted Privacy, remote work, bypassing

Use Cases distributed infrastructures geofencing

Abuse Higher; stealth can hide malicious actions Lower; can be monitored more

Potential effectively

In an era of increasing surveillance, censorship, and cyber threats, securing digital
communication has become paramount. While VPNs are widely known and used, their reliance
on centralized servers can expose users to detection or disruption. Virtual Invisible Networks
(VINSs), by contrast, aim to create decentralized, stealthy, and adaptive communication channels
that evade even sophisticated detection. Virtual Invisible Networks extend the concept of
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secure networking beyond what VPNs can offer, ensuring not just privacy but also obscurity,
resilience, and support for a broader array of devices—especially in complex, distributed, or
industrial contexts. However, their setup and maintenance are more intricate, and the risks
associated with misuse and monitoring gaps necessitate strong controls and advanced
management.

Mobile VPN Technologies

Mobile VPN technologies provide persistent connections across network transitions,
maintaining secure tunnels as devices move between cellular, Wi-Fi, and other network
environments. Unlike conventional VPNs that fail during network transitions, mobile VPNs
maintain application sessions continuously through sophisticated session management and
automatic network detection. Overlay network implementations can effectively provide secure
communications in mobile ad-hoc environments through application-layer protocols. These
systems enable nodes to communicate securely without requiring modifications to the
underlying network infrastructure.

= ENCRYPTED =
OVERLAY NETWORK

Fig. 6: Virtual invisible network architecture with encrypted overlay protocols (TechDocs)

Technologies such as Fognigma (https://fognigma.com/) have successfully adopted VIN
technology to create encrypted Mission Partner Networks. By using a “disposable cloud
network system” that distributes virtual machines across global cloud providers, it unites them
through patented processes that ensure encrypted and invisible communication spaces.

Quantum Key Encryption

The only task of quantum cryptography is to distribute the secret key between just two users.
Quantum key encryption, particularly quantum key distribution (QKD), utilizes quantum bits
(qubits) and the Heisenberg Uncertainty Principle to securely transmit cryptographic keys
(Bennett & Brassard, 1984). The BB84 protocol, one of the earliest QKD schemes, encodes
binary information using the polarization states of photons transmitted over a quantum
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channel. Detection involves basis-matching, and eavesdropping attempts introduce quantum
bit errors, which can be detected through a classical public channel reconciliation phase.

Basis HIV
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1;‘\(\
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Basis D/A

\Photon source

Fig. 7: Schematic Representation of the BB84 Protocol (researchgate.net)

Technical components of a QKD system typically include:
e Photon source: often weak coherent pulses (WCPs)
e Polarization rotators and beam splitters: for state encoding and measurement
¢ Single-photon detectors: for quantum state analysis
¢ (lassical channel: for key sifting, error correction, and privacy amplification

Quantum Key Distribution in Mobile Environments

Quantum Key Distribution (QKD) represents the most mature quantum cryptographic
technology, offering theoretically unbreakable security based on fundamental quantum
mechanical principles (Ahmed, et al., 2021). Unlike classical cryptography, which relies on
computational difficulty, QKD provides information-theoretic security through the quantum
no-cloning theorem and measurement disturbance properties. To ensure security, quantum
cryptography is the solution since its protection afforded is guaranteed by the laws of physics.

Recent advances in mobile QKD demonstrate practical feasibility for handheld devices.
Research by the University of Oxford and Nokia has successfully implemented QKD systems,
achieving key rates above 30 kilobits per second over 0.5-meter distances, utilizing reference
frame independent protocols to accommodate device movement
(https://eng.ox.ac.uk/opticalwireless-communications/projects/qcommshub/).

These implementations address critical challenges, including beam steering, ambient light
interference, and user hand movements during transactions. Practical implementations of
mobile QKD have progressed significantly, with demonstration of compact systems suitable for
drone-todrone, drone-to-vehicle, and vehicle-to-vehicle communications achieving secure key
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rates of 1.6 to 20 kbps (Conrad, et al., 2023). These systems employ sophisticated pointing,
acquisition, and tracking mechanisms to maintain optical alignment despite platform mobility.

—— Classical
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Mobile Mobile
Device Secure Photon Device
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QUANTUM KEY DISTRIBUTION (QKD)
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Fig. 8: Quantum key distribution architecture for mobile platforms (University of Oxford)

The security advantages of QKD stem from its ability to detect eavesdropping attempts
automatically. Any interception of quantum states necessarily disturbs the transmission,
alerting legitimate parties to potential security breaches. This property provides
unprecedented assurance against man-in-the-middle attacks and ensures forward secrecy even
against future quantum computing threats (Ivezic, 2025).

Quantum Threats to RSA and ECC

Shor's algorithm demonstrates that both RSA and ECC can be broken efficiently using a
quantum computer (Shor, 1994). A sufficiently large quantum processor can factor large
integers and solve discrete logarithm problems exponentially faster than classical algorithms,
rendering RSA and ECC insecure. This theoretical vulnerability becomes more urgent as
companies like IBM, Google, and IonQ race to scale up quantum computing hardware. QKE is
also proving to be a more robust security solution than Post-Quantum Cryptography. While
post-quantum cryptographic (PQC) algorithms attempt to create quantumresistant protocols
using classical methods (Chen et al.,, 2016), QKE offers information-theoretic security grounded
in quantum physics. Unlike PQC, which may eventually be compromised if mathematical
assumptions fail, QKE ensures security based on the physical impossibility of undetected
measurement of quantum states (Mohanty, et al., 2025).

ANALYSIS/DISCUSSION
Quantum Key Encryption: VPN vs. VIN
Traditional VPNs rely on IPsec or SSL/TLS encryption, underpinned by RSA/ECC-based key
exchange. Replacing this with QKE would involve embedding quantum key negotiation
between VPN endpoints, reducing exposure to future decryption by quantum adversaries
(TechDocs, 2025). Research shows successful QKE-enabled VPN prototypes achieving secure
tunnels over metropolitan fiber networks (Pan et al.,, 2020). VINs, designed for stealth and
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resilience against surveillance, benefit from QKE by eliminating predictable key exchange
patterns. Quantum-generated symmetric keys can replace traditional public key
infrastructures (PKIs), significantly improving resistance to deep packet inspection (DPI) and
traffic analysis (Zhao et al., 2019).

VINs are decentralized overlay networks that focus on concealing the existence of
communication altogether, not just the content. VIN architectures typically use UDP over TCP
due to its lower overhead and flexibility in traversal of NAT /firewalls (Malesevic, 2023). A
typical VIN involves broker-servers for peer discovery and coordination, peer instances that
route encrypted packets across obfuscated paths, and firewall punching techniques such as
STUN/TURN protocols for network traversal (WebRTC Tutorials, n.d.).

Each peer operates independently and encrypts all metadata and payloads before transmission.
Packet encryption occurs on a per-peer basis with ephemeral session keys, and VINs often
implement stateful Layer 2 packet inspection for integrity, ratelimiting, and intrusion detection
(Rodier, 2021). Peer routing strategies use randomized hop chaining to mask origindestination
correlations. Peer overload protection is enforced through dynamic throttling and reputation
systems, and peers deregister from the network when resource constraints or behavioral
anomalies are detected (Li, Wang, & Chen, 2020).

Fundamental impacts on traditional VIN “theoretical components,” VLANs and Peer-to-Peer
(P2P) Networks, are also addressed by QKD. P2P networks lack centralized infrastructure for
secure key exchange, making them vulnerable to man-in-the-middle attacks. (Lua, et al., 2004).
QKE can provide secure end-to-end key distribution between peers without pre-established
trust. Protocols like Measurement Device Independent QKD (MDI-QKD) enable robust, scalable
QKE for decentralized applications (Lo, et al, 2012). Likewise, VLANs and Network
Segmentation concerns are similarly addressed. Although VLANSs operate primarily at Layer 2
of the OSI model, QKE can be integrated via overlay encryption systems. QKE-generated keys
can secure interVLAN traffic, particularly in segmented environments like government or
defense networks where data leakage must be strictly contained (Zhou et al,, 2021).

When evaluating QKE integration strategies across network architectures, several factors must
be considered: decentralization, bandwidth sensitivity, anonymity requirements, and
infrastructure compatibility.

e VPN + QKE: Offers a more feasible near-term integration. VPNs often operate in
enterprise environments with more control over endpoints and infrastructure, allowing
QKD to be embedded at the gateway level. Existing research prototypes validate
practical deployment over fiber-optic backbones, making this the most mature and
secure QKE integration strategy to date.

e VIN + QKE: Promising for long-term anonymity and covert operations, but not without
significant near-term barriers. VINs require perfect traffic obfuscation and often operate
over volatile routing environments, complicating the establishment of stable quantum
channels. Theoretical security is unmatched, but practical deployment remains
speculative.
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Among the two, VPN + QKE currently presents the most technically and operationally viable
integration path. However, the implementation challenges are equally significant,
encompassing technical complexity, deployment difficulties, and substantial resource
requirements. The fundamental issue with VIN adoptions is that they have not successfully
orchestrated “all” enterprise communication methodologies/applications, and they are heavily
reliant on duallayer AES-256 encryption (Li, Wang, & Chen, 2020).

Integrating VINs with QKE, however, addresses AES-256 dependence and offers resilient,
adaptive communication paths (EU Quantum Initiative, 2024). It balances infrastructure
readiness with robust security, serving as a bridge while P2P and VIN integrations mature. The
integration of QKE into VINs dramatically enhances their stealth. Traditional VINs rely on
asymmetric cryptography for secure key exchanges. Replacing this with QKE eliminates the
vulnerability window during the handshake and negotiation phases. With QKE, symmetric
session keys can be generated and verified over quantum channels with no classical
computational assumptions. This quantum-safe key material guarantees that VIN
communication remains opaque to quantum-capable adversaries. VIN + QKE provides the
highest degree of anonymity, forward secrecy, and resilience against surveillance (Ivezic,
2024). This is due to the synergistic architecture: VINs hide the existence of the channel, and
QKE secures its cryptographic integrity at the quantum level. While implementation remains
complex, and hardware deployment is limited, the theoretical and architectural advantages
make VIN + QKE the most formidable strategy for privacy-conscious applications, including
dissident communication, journalism, and whistleblower protections. Its relevance is
particularly acute in the context of counterdisinformation efforts, where untraceable, secure
communications can support the spread of factual narratives in environments of control and
suppression. The future of secure communication will depend on our ability to integrate QKE
across diverse digital frameworks. Technical innovations and policy coordination must
advance in tandem to enable a resilient quantum-secure future.

Implications for Counter-Disinformation Campaigns:

The combination of QKE and VINs has profound implications for counter-disinformation
efforts. In authoritarian or highly surveilled regimes, the dissemination of truthful information
is often hindered by censorship, surveillance, and retaliation. VIN + QKE creates an
infrastructure where sources of accurate information can broadcast without revealing their
identity or location. By encrypting peer metadata and using randomized, ephemeral routing
paths, VIN + QKE prevents traffic analysis that could otherwise identify the origin of counter-
narratives. The application of QKE ensures that even quantum-capable adversaries cannot
decrypt or intercept communication, nullifying efforts to trace and suppress truthtellers (Ivezic,
2025).

From a strategic standpoint, this integration empowers journalists, civil society groups, and
state-sponsored information integrity units to conduct counter-disinformation operations in
hostile environments. Whether the goal is to expose foreign interference, combat synthetic
media, or safeguard the free flow of facts, VIN + QKE provides the backbone for secure,
anonymous, and verifiable communications.
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Technical Architecture Analysis

Abstracted Mobile Application Framework:

The abstracted mobile application framework consolidates multiple communication modalities
into a unified interface, addressing the fragmentation challenges of traditional enterprise
mobility solutions (Smith, 2025). This architecture typically encompasses email integration
with enterprise systems, VoIP capabilities for voice communications, instant messaging with
presence indicators, file sharing and collaboration tools, secure web browsing with enterprise
policy enforcement, and video conferencing and meeting functions (See, www.Hive5.tech).

Unified Communications integration emerges as a critical architectural component, enabling
seamless transitions between communication modes within a single application (Smith, 2025).
Research indicates that unified platforms can reduce human latency in communication
initiation while providing consistent user experiences across different interaction types
(Azwee, et al.,, 2024). Modern implementations leverage APIs and middleware to integrate with
existing enterprise systems, including Exchange, SharePoint, and customer relationship
management platforms. Security abstraction layers within these applications provide
consistent policy enforcement across all communication channels (Cevallas-Salas, et al., 2024).
Enterprise browsers like Microsoft Edge for Business and Island demonstrate how security
controls can be embedded directly into application architectures, providing data loss
prevention, content filtering, and access controls without compromising user experience.

Performance optimization strategies for abstracted applications include intelligent caching,
protocol optimization, and bandwidth management to ensure reliable operation across diverse
network conditions (da Silva Lima, et al., 2021). Mobile-specific optimizations address battery
life, memory constraints, and intermittent connectivity challenges inherent in mobile
environments (See, for example,
https://developer.android.com/topic/architecture/datalayer/offline-
first#:~:text=An%200ffline%2Dfirst%20app%20is,t0%20stay%20up%20to%20date.)

Quantum Key Encryption Implementation:

Contemporary quantum key encryption implementations for mobile platforms employ multiple
approaches to achieve practical quantum-resistant security. Post-quantum cryptography
(PQC) algorithms, particularly lattice-based schemes, provide quantum resistance while
maintaining computational efficiency suitable for mobile devices (Sanchez Rosales, etal., 2024).
CRYSTALS-Kyber (now ML-KEM), the NIST-standardized key encapsulation mechanism,
demonstrates optimal performance characteristics for mobile implementations. It provides
strong resistance to both classical and quantum threats (Hoque, et al, 2024). Hybrid
frameworks enable gradual migration and risk mitigation during implementation. They
combine classical and quantum-resistant algorithms to provide transitional security during the
migration period (Solaiman, 2024; Siegel, 2024). These implementations utilize CRYSTALS-
Kyber for key exchange while maintaining compatibility with existing infrastructure through
dual-algorithm support (Nadeau, 2025).

Mobile-specific optimizations address the resource constraints of mobile platforms through
algorithm parameterization, hardware acceleration utilization, and power management
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strategies (de Silva Lima, et al. 2021). WebAssembly implementations demonstrate that
portable, efficient quantum-resistant cryptography can achieve significant performance
improvements over JavaScript implementations while maintaining cross-platform
compatibility (Berard, 2025).

Virtual Invisible Network Deployment:

Virtual invisible network deployment leverages overlay networking principles to create secure,
obfuscated communication channels that operate independently of underlying network
infrastructure. Overlay protocols and virtual network “cloaking” using blockchain or multi-
path transport increase privacy and thwart network mapping attacks (ScienceDirect, 2024).
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Fig. 9: P2P overlay network and blockchain node architecture (Ning, Hong-Di)

Overlay network architectures provide the foundation for invisible networking through logical
network construction above physical infrastructure. Network obfuscation techniques
employed in invisible networks include traffic pattern masking, endpoint address
randomization, and protocol encapsulation to prevent network topology discovery (Fiveable,
2024). Mobile integration challenges for invisible networks include maintaining persistent
connections during network transitions, managing power consumption, and ensuring
compatibility with diverse mobile platforms. Mobile VPN technologies address these challenges
through specialized protocols that maintain secure tunnels across network transitions. Mobile
VPNs optimized for session persistence contribute to seamless, secure user experiences
(Frontiers in Quantum Science & Technology, 2023).

Stealth communication protocols provide additional layers of security through techniques
including message dispersion across multiple channels, temporal distribution of
communications, and use of covert channels within legitimate traffic (Li, Wang, & Chen, 2020).
VINs deploy overlay networks that encapsulate communication within encrypted or
steganographically hidden channels, shielding them from standard detection (Kesa, 2018).
Dynamic Content-Based Routing is achieved through the use of specialized resolvers (like
InviNet Resolvers) to handle routing based on content, service requirements, and session
context, enabling seamless session mobility even when underlying topologies change (Lugones,
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Franco, & Luque, 2008). VINs also use “research orchestrators” such as Grid Resolvers to
mediate dynamic, policy-driven allocation and management of distributed virtual resources
(Shorinwa & Schwager, 2023). Advanced VINs overlay asset discovery tools to incorporate
legacy/ICS devices that traditional tools might miss, enhancing network visibility for
administrators but keeping it hidden from external threats. These approaches significantly
complicate traffic analysis and network mapping attempts by adversaries.

Integration Benefits Analysis

The integration of abstracted mobile applications with quantum key encryption deployed over
virtual invisible networks represents a significant advancement in enterprise mobile security
architecture. Challenges remain, but the longterm gains in security, operational resilience, and
regulatory compliance justify investment in these emerging technologies.

Enhanced Security Posture:

The integration of quantum key encryption with virtual invisible networks provides a
multilayered security architecture that addresses threats at multiple levels simultaneously
(Siegel, 2024). The multilayered approach— combining quantum-resistant encryption and
network invisibility—offers superior resistance against eavesdropping, man-in-the-middle
attacks, and future quantum threats (ETSI, 2023; Mohamed, 2025). Quantum key distribution
ensures cryptographic security through physical laws rather than computational assumptions,
while invisible networks provide operational security through traffic obfuscation and network
topology concealment.

Quantum-resistant cryptography protects against future threats from quantum computing
while maintaining security against classical attacks. Implementation of NISTstandardized
algorithms like ML-KEM (CRYSTALS-Kyber) ensures long-term security against both current
and anticipated threats (Hoque, etal., 2024). The combination, along with invisible networking,
prevents adversaries from identifying and targeting encrypted communications.

“Defense against network” analysis emerges as a critical benefit, as invisible networks prevent
adversaries from mapping communication patterns or identifying critical network nodes
(Hernandez-Jaimes, et al., 2024). This capability proves particularly valuable for protecting
high-value targets and sensitive operations that require communication pattern concealment.

Automated threat detection capabilities within integrated systems can identify anomalous
behavior patterns that might indicate compromise or attack attempts (Murshed, 2023;
Bennetts, 2024). The combination of quantum key distribution's inherent eavesdropping
detection with network-level anomaly monitoring provides comprehensive threat awareness.

Operational Efficiency:

Unified interfaces reduce application switching and improve workflow. Automated quantum
key management further alleviates administrative burdens (NetSfere, 2024; Vigoroso, 2025).
Unified communication benefits include reduced application switching, consistent user
interfaces, and streamlined workflows that eliminate redundant authentication and
configuration processes. Research demonstrates that consolidated communication platforms
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can reduce human latency by up to 40% while improving collaboration effectiveness (Malins,
2023).

Simplified key management through quantum key distribution eliminates many of the
challenges associated with classical key distribution, including key escrow, certificate
management, and trust hierarchy maintenance (Radanliev, 2024). Automated key generation
and distribution reduce administrative overhead while providing superior security assurance.

Network management efficiency improves through invisible network automation, which can
adapt routing and security policies dynamically without manual intervention (Lugones, Franco,
& Luque, 2008). A centralized policy management across virtual networks enables consistent
security enforcement while reducing configuration complexity. Reduced infrastructure
requirements result from overlay network deployment, which leverages existing network
infrastructure while providing enhanced capabilities (Shorinwa & Schwager, 2023).
Organizations can achieve sophisticated networking capabilities without substantial hardware
investments or infrastructure modifications.

Business Continuity Advantages:

Invisible networks offer resilient, adaptive communication paths, ensuring connectivity during
network disruptions and supporting regulatory compliance with strong audit trails (EU
Quantum Initiative, 2024). Resilient communication channels provided by invisible networks
ensure connectivity even when primary networks experience disruption or compromise.
Multi-path routing and dynamic network reconfiguration maintain service availability during
adverse conditions (Fiveable, 2024).

Quantum-safe futureproofing protects organizational communications against future quantum
computing threats, ensuring long-term security of sensitive information (Li, Wang, & Chen,
2020). Early adoption of quantum-resistant technologies provides competitive advantages and
regulatory compliance benefits. Scalable security architecture enables organizations to expand
secure communications capabilities without proportional increases in security overhead
(Fiveable, 2024). Virtual networks can accommodate growth through software-defined
networking principles while maintaining consistent security policies (Shorinwa & Schwager,
2023). Regulatory compliance benefits emerge from the enhanced security and audit
capabilities provided by integrated quantum and invisible network technologies.
Comprehensive logging and cryptographic assurance support compliance with data protection
regulations and security standards.

Implementation Challenges

Quantum cryptography implementation challenges include the need for specialized hardware,
complex protocol stacks, and sophisticated error correction mechanisms (Lella & Schmid,
2023). Mobile implementations face additional constraints from power consumption, size
limitations, and the environmental sensitivity of quantum systems (Nadeau, 2025). Key
distribution scalability presents significant challenges as quantum key distribution
traditionally requires point-to-point connections between communicating parties. While
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satellitebased QKD systems are under development, current implementations face distance and
capacity limitations that complicate large-scale deployment (NIST, 2023).

Network integration complexity arises from the need to coordinate quantum key management
with invisible network protocols while maintaining compatibility with existing enterprise
systems (Shorinwa & Schwager, 2023). The integration requires sophisticated middleware and
protocol translation capabilities. Performance optimization challenges include managing the
computational overhead of quantum-resistant algorithms on resource-constrained mobile
devices. 65 50 While modern implementations demonstrate practical performance,
optimization remains critical for battery life and user experience (Solaiman, 2024; Siegel,
2024).

Deployment and Management:

There are significant organizational and infrastructural barriers, including training, system
upgrades, and integration with existing security policies (ETSI, 2023). Organizational readiness
varies significantly across enterprises, with many organizations lacking the technical expertise
and infrastructure necessary for quantum cryptography deployment. Training requirements
and knowledge transfer present substantial challenges for practical implementation.

Infrastructure requirements for quantum key distribution include specialized optical
equipment, precise alignment mechanisms, and environmental controls that may not be
feasible in all deployment scenarios. Mobile implementations require additional considerations
for portability and ruggedness (Baseri, et al., 2025).

Integration with legacy systems poses significant challenges as existing enterprise systems may
require substantial modifications to support quantum-resistant cryptography and invisible
networking capabilities (Baseri, Chouhan & Hafid, 2024). Migration strategies must address
compatibility, performance, and security concerns. Standardization gaps in quantum
cryptography and invisible networking protocols complicate interoperability and vendor
selection decisions. While NIST has standardized post-quantum cryptography algorithms,
implementation guidelines and best practices continue to evolve (Ivezic, 2024).

Cost and Resource Constraints:

Quantum and invisible network solutions involve higher upfront investment and potential
ongoing operational costs (Vigoroso, 2025; ETSI, 2023). Implementation costs for quantum
cryptography systems remain substantially higher than classical alternatives due to specialized
hardware requirements and limited vendor availability (Meng & Berger, n.d.). Organizations
must evaluate the total cost of ownership, including training, maintenance, and upgrade
expenses. Operational overhead increases through the need for specialized monitoring,
maintenance, and troubleshooting capabilities for quantum and invisible network systems.
These requirements may necessitate additional staffing or outsourcing arrangements.

Performance impact of quantum-resistant algorithms and network obfuscation can affect
application responsiveness and user experience (Meng & Berger, n.d.). Organizations must
balance security requirements with performance expectations and user satisfaction.
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Vendor dependency in emerging technology areas creates risks related to vendor viability,
technology evolution, and support availability (Meng & Berger, n.d.). Organizations must
carefully evaluate vendor selection criteria and develop contingency plans for technology
transitions.

Security Assessment

Threat Model Analysis:

The integrated solution addresses both contemporary (classical) and anticipated (quantum)
threats (ScienceDirect, 2024; Garg & Singh, 2024). Classical threats include man-inthe-middle
attacks, eavesdropping, data interception, and network analysis, while quantum threats
encompass future attacks leveraging quantum computers to break traditional cryptographic
systems (Hoque, et al., 2024).

Network-level threats such as traffic analysis, topology mapping, and communication pattern
recognition are mitigated through invisible network deployment (Azwee, et al., 2024). The
obfuscation provided by virtual networks prevents adversaries from identifying
communication endpoints or analyzing traffic patterns.

Device-level security incorporates quantum-resistant cryptography to protect against both
current and future cryptanalytic attacks. Mobile implementations must address additional
threats, including device theft, physical tampering, and side-channel attacks (Sharma, 2025).
Protocol-level vulnerabilities in quantum key distribution include implementation flaws, side-
channel attacks, and denial-ofservice attempts. Proper implementation requires careful
attention to security protocols and verification procedures.

Security Effectiveness:

Empirical studies and commercial deployments confirm robust security benefits, especially in
environments with highvalue assets or regulatory requirements (NetSfere, 2024; Mohamed,
2025). Quantum key distribution effectiveness has been demonstrated through theoretical
analysis and practical implementations, showing unconditional security guarantees. The
security derives from fundamental quantum mechanical principles rather than computational
assumptions, providing assurance against future technological advances. So, while short-term
security challenges to QKE may be minimal, exploiting hardware, applications, and users will
still be an ongoing concern (Frontiers in Quantum Science & Technology, 2023).

Invisible network security provides operational security through traffic obfuscation and
network topology concealment (Li, Wang, & Chen, 2020). Effectiveness depends on the proper
implementation of stealth protocols and careful management of network metadata. Mobile
platform security requires evaluation of both software and hardware security features (Baseri,
etal.,, 2025). Modern mobile platforms provide hardware security modules and secure enclaves
that can enhance quantum cryptographic implementations (Hoque, et al., 2024). Integration
security must address potential vulnerabilities arising from the interaction between quantum
cryptography, invisible networks, and mobile applications. Proper security analysis requires
consideration of the complete system architecture rather than individual components.
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Residual Risk:

Risks persist from implementation flaws or advances in attack sophistication; ongoing
monitoring and regular updates are required (ETSI, 2023), Implementation risks include
potential vulnerabilities in quantum cryptographic implementations, invisible network
protocols, and mobile application security (Frontiers in Quantum Science & Technology, 2023).
Operational risks encompass potential failures in key distribution, network connectivity, and
system availability. Redundancy and failover mechanisms can reduce these risks while
maintaining security assurance. These risks can be mitigated through proper testing, security
auditing, and adherence to established security practices.

Future technology risks include potential advances in quantum computing that could affect
security assumptions or new attack vectors that exploit implementation details (See, e.g.,
https://www.paloaltonetworks.com/cyberpedia/what-isquantum-computings-threat-
tocybersecurity#:~:text=Quantum%?20computing%20threatens%?2
Ocybersecurity%20by,increase%20a%20QC's%20processing% 20power). Continuous
monitoring and technology assessment are essential for maintaining security effectiveness.

Human risk factors involve potential security breaches through social engineering, insider
threats, or operational errors. Comprehensive training and security awareness programs are
critical for minimizing these risks.

DEPLOYMENT CONSIDERATIONS
Technical Architecture Guidelines
Technical guidelines stress modular development, APl standardization, and centralized
security policy management (ETSI, 2023). Modular system design enables independent
development and deployment of quantum cryptography, invisible networking, and application
abstraction components. This approach reduces complexity while enabling incremental
capability development. API standardization ensures interoperability between components
and facilitates vendor diversity (Barnes, et al., 2023). Organizations should prioritize
standards-based implementations to avoid vendor lock-in and enable future technology
transitions. A Hardware Abstraction Layer (HAL) in quantum cryptography acts as an interface
between the cryptographic protocols and the underlying quantum hardware. Hardware
abstraction layers provide independence from specific quantum cryptographic hardware
implementations while enabling optimization for different platforms (Barnes, et al., 2023). This
approach facilitates technology evolution and cost optimization.

Security policy integration requires centralized management capabilities that can enforce
consistent policies across quantum cryptographic, network, and application layers (Baseri,
Chouhan & Hafid, 2024). Policy engines should support dynamic adaptation based on threat
conditions and operational requirements.

Organizational Capacity:

Organizational readiness should focus on training, risk management, infrastructure
assessment, and change management (EU Quantum Initiative, 2024). Technical expertise
development must address quantum cryptography, advanced networking, and mobile security
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domains (Baseri, Chouhan & Hafid, 2024). Organizations should invest in training programs
and consider partnerships with specialized vendors or consultants. Infrastructure assessment
should evaluate current network capabilities, security architectures, and mobile device
management systems (Baseri, Chouhan & Hafid, 2024). Gaps must be addressed before
attempting integration of advanced quantum and invisible networking technologies.

Risk management frameworks must be updated to address quantum cryptography risks,
invisible network operational security, and integrated system vulnerabilities (Baseri, et al,,
2025). Regular risk assessments and security audits are essential for maintaining effectiveness.
Change management processes should address the significant operational changes required for
quantum-secured mobile communications (Baseri, etal., 2025). User training, process updates,
and technical documentation must be comprehensive and continuously maintained.

FUTURE RESEARCH DIRECTIONS

Technology Evolution Pathways

Advances in quantum networking (satellite QKD, quantum internet protocols), Al-driven
security, and hardware miniaturization will drive further developments (Bennetts, 2024;
Vigoroso, 2025; Garg & Singh, 2024). Quantum networking advances will likely enable more
sophisticated quantum key distribution implementations, including quantum repeaters and
satellite-based systems (Bennetts, 2024). Research into quantum internet protocols and
distributed quantum computing will expand the possibilities for quantumsecured mobile
communications.

Artificial intelligence integration with quantum cryptographic systems could enable adaptive
security policies, automated threat response, and intelligent key management (Radanliev,
2024). Machine learning approaches may improve quantum system performance and
reliability while reducing operational overhead. Edge computing convergence with quantum
and invisible networking technologies presents opportunities for distributed security
processing and localized key management (Bhatia, & Sood, 2024). This convergence could
address latency and scalability challenges while improving security effectiveness.

Hardware miniaturization continues to advance quantum cryptographic implementations
toward practical mobile deployment (Siegel, 2024). Research into integrated photonic circuits
and quantum sensors may enable more compact and robust mobile quantum systems.

Standards Development Needs

Standards and certification initiatives are crucial for widespread adoption and interoperability
(ETSI, 2023). Protocol standardization for invisible networks requires the development of
interoperability standards and security guidelines. Industry collaboration is essential for
establishing common protocols that enable vendor diversity while maintaining security
effectiveness. Integration frameworks must be developed to address the complex interactions
between quantum cryptography, invisible networks, and mobile applications. These
frameworks should provide guidance for security architecture, performance optimization, and
operational management.
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Testing and validation methodologies are needed to ensure reliable security assessment of
integrated quantum-secured mobile systems. Standardized testing procedures will support
vendor evaluation and deployment decision-making. Certification programs for quantum
cryptographic implementations and invisible network technologies will support market
development and organizational adoption. These programs should address both technical
competency and security assurance requirements.

Practical Implementation Research

Performance optimization studies should address the specific challenges of mobile quantum
cryptographic implementations, including power consumption, processing requirements, and
environmental sensitivity. Research into algorithm optimization and hardware acceleration
will improve practical deployment feasibility. “User experience” (UX) research is essential for
understanding how quantum-secured mobile applications affect productivity and user
satisfaction. Studies should address interface design, performance expectations, and training
requirements.

Economic analysis of quantum-secured mobile deployments will inform organizational
decision-making and technology investment strategies. Total cost of ownership studies should
consider both direct costs and indirect benefits. Security effectiveness measurement requires
the development of metrics and methodologies for assessing the security benefits of integrated
quantum and invisible network technologies. These studies should address both theoretical
security properties and practical implementation effectiveness.

CONCLUSION

Quantum key encryption presents a paradigm shift in cybersecurity. While RSA and ECC have
served reliably for decades, their impending obsolescence necessitates urgent investment in
quantum-safe infrastructure (Ivezic, 2024). This comprehensive analysis demonstrates
substantial benefits, including quantum-resistant security, operational efficiency
improvements, and enhanced business continuity capabilities. The unified communication
benefits, automated key management advantages, and network obfuscation properties provide
compelling value propositions for organizations seeking comprehensive mobile security
solutions. The quantum era demands proactive security measures that can withstand future
threats while maintaining operational effectiveness. The integrated approach analyzed in this
study provides a pathway toward quantum-resistant enterprise mobility that addresses the
complex security requirements of modern distributed organizations. Utilizing an industrial-
grade, enterprise-level ADM solution (e.g., Hive) that embeds QKE and is deployed over a VIN
and distributed via a mesh network is a solution to explore. Success will require sustained
commitment to technology development, standards advancement, and organizational
capability building, but the potential benefits justify these investments for securityconscious
enterprises.

Acknowledgments

Many thanks to Nathan Le, co-principal of Hive5, who was instrumental in the architecture of
the communications technology, and the development of QKE for mobile devices supporting
this theory and paper.

URL: http://dx.doi.org/10.14738/tmlai.1304.19289 165



Transactions on Engineering and Computing Sciences (TECS) Vol 13, Issue 04, August - 2025

References

Aardvark Infinity. (2024). Invisible Networks: Leveraging SDNs for Ultimate Security (£). Medium. Retrieved from:
https://medium.com/aardvark-infinity /invisible-networksleveraging-sdns-for-ultimate-
security-%CE%BEd14a7ac90ee3

Aberdeen Strategy & Research (2024). Securing the Mobile Workforce: The Crucial Role of MDM in Today’s
Organizations. https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-ofmdm-in-
todays-organizations/

Adnan, R. (2023). What is Quantum Cryptography and How it Safeguards Your Mobile Apps. Stackacademic.
https://blog.stackademic.com/what-is-quantumcryptography-and-how-it-safeguards-your-mobile-apps-
944£f7bf93fe

Ahmad, I.; Suomalainen, J.; Pinola, ].; Harjula, I.; Harjula, E.; Huusko, J.; & Kumar, T. (2021). An Overview of the
Security Landscape of Virtual Mobile Networks. IEEE Access.
https://efaidnbmnnnibpcajpcglclefindmkaj/https://oulurepo.
oulu.fi/bitstream/handle/10024/33135/nbnfife2022012811139.pdf?sequence=1&isAllowed=y

Asterfusion. (2024). Layer 2 vs. Layer 3 Switches vs. Routers: Key Differences? Cloudswitch. Retrieved from:
https://cloudswit.ch/blogs/layer2switch-layer3switch-
vsrouters/#:~:text=Differences%20Between%20Layer%202 %20and,choice%20for%20modern%20network%
20infrastr uctures.

Azwee, K.; Alkhattali, M. & Dow, M. (2023). Exploring the Effectiveness of VPN Architecture in Enhancing Network
Security for Mobile Networks: An Investigation Study. International Journal of Network Security & Its Applications
(IJNSA) Vol.15, No.5, September 2023. https://ssrn.com/abstract=4598386

Barnes, K.M., Buyskikh, A., Chen, N.Y. et al. (2023). Optimising the quantum/classical interface for efficiency and
portability with a multi-level hardware abstraction layer for quantum computers. EP] Quantum Technol. 10, 36.
Retrieved from: https://doi.org/10.1140/epjqt/s40507-023-00192-z

Baseri, Y., Chouhan, V., Ghorbani, A. & Chow, A. (2025). Evaluation framework for quantum security risk
assessment: A comprehensive strategy for quantum-safe transition. Science Direct. Retrieved from:
https://www.sciencedirect.com/science/article/pii/S016740
4824005789#:~:text=A%20hybrid%20migration%20strate
gy%2C%20which,transition%20to%20quantum%2Dsafe% 20cryptography.

Baseri, Y., Chouhan, V. & Hafid, A. (2024). Navigating quantum security risks in networked environments: A
comprehensive study of quantum-safe network protocols. Science Direct. Retrieved from:
https://www.sciencedirect.com/science/article/pii/S016740 4824001846

Belmont, S. (2024). Microsoft VPN Server - How is VPN traffic routed between Server and Client? Microsoft Ignite.
Retrieved from: https://learn.microsoft.com/enus/answers/questions/1539469/microsoft-vpn-server-howis-
vpn-traffic-routed-bet

Bennett, C. H., & Brassard, G. (1984). Quantum cryptography: Public key distribution and coin tossing. Proceedings
of IEEE International Conference on Computers, Systems and Signal Processing, 175-179.

Bennetts, N. (2024). The Future of Quantum Computing and Its Impact on Cyber Threat Detection. Linked In.
Retrieved from: https://www.linkedin.com/pulse/futurequantum-computing-its-impact-cyber-threat-nick-
bennettsy4cqf#: ~:text=Smarter%20Threat%20Detection%20with%
20Quantum,go%20undetected%20for%20extended%20per iods.

Berard, S. (2025). Part One: Exploring WebAssembly to Power Secure, Portable Applications Spanning the Cloud to
Tiny Edge Devices. Atym. Retrieved from: https://www.atym.io/post/exploring-webassembly-topower-secure-
portable-applications-spanning-the-cloud-totiny-
edgedevices#:~:text=Developed%20through%?20a%20collabora
tion%20between,are%?20hallmarks%?200f%?20the%?20web.

Services for Science and Education - United Kingdom 166


https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://medium.com/aardvark-infinity/invisible-networks-leveraging-sdns-for-ultimate-security-%CE%BE-d14a7ac90ee3
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://www.aberdeen.com/blog-posts/securing-the-mobile-workforce-the-crucial-role-of-mdm-in-todays-organizations/
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://blog.stackademic.com/what-is-quantum-cryptography-and-how-it-safeguards-your-mobile-apps-944ff7bf93fe
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/oulurepo.oulu.fi/bitstream/handle/10024/33135/nbnfi-fe2022012811139.pdf?sequence=1&isAllowed=y
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/oulurepo.oulu.fi/bitstream/handle/10024/33135/nbnfi-fe2022012811139.pdf?sequence=1&isAllowed=y
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/oulurepo.oulu.fi/bitstream/handle/10024/33135/nbnfi-fe2022012811139.pdf?sequence=1&isAllowed=y
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://cloudswit.ch/blogs/layer2switch-layer3switch-vs-routers/#:~:text=Differences%20Between%20Layer%202%20and,choice%20for%20modern%20network%20infrastructures
https://ssrn.com/abstract=4598386
https://ssrn.com/abstract=4598386
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://doi.org/10.1140/epjqt/s40507-023-00192-z
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S0167404824005789#:~:text=A%20hybrid%20migration%20strategy%2C%20which,transition%20to%20quantum%2Dsafe%20cryptography
https://www.sciencedirect.com/science/article/pii/S016740
https://www.sciencedirect.com/science/article/pii/S0167404824001846
https://www.sciencedirect.com/science/article/pii/S0167404824001846
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://learn.microsoft.com/en-us/answers/questions/1539469/microsoft-vpn-server-how-is-vpn-traffic-routed-bet
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.linkedin.com/pulse/future-quantum-computing-its-impact-cyber-threat-nick-bennetts-y4cqf#:~:text=Smarter%20Threat%20Detection%20with%20Quantum,go%20undetected%20for%20extended%20periods
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web
https://www.atym.io/post/exploring-webassembly-to-power-secure-portable-applications-spanning-the-cloud-to-tiny-edge-devices#:~:text=Developed%20through%20a%20collaboration%20between,are%20hallmarks%20of%20the%20web

Mazza, A. (2025). Quantum-Secured Enterprise Mobility: Benefits of Integrating Abstracted Mobile Applications with Quantum Key Encryption and
Virtual Invisible Networks. Transactions on Engineering and Computing Sciences, 13(04). 144-170.

Bhatia, M. and Sood, S. (2024). Quantum-Computing-Inspired Optimal Power Allocation Mechanism in Edge
Computing Environment, in IEEE Internet of Things Journal, vol. 11, no. 10, pp. 17878-17885, 15 May15, 2024,
doi: 10.1109/]J10T.2024.3358900. Retrieved from: https://ieeexplore.ieee.org/abstract/document/10415009

Cevallos-Salas, D., Estrada-Jiménez, J., & Guaman, D.S. (2024). Application layer security for Internet
communications: A comprehensive review, challenges, and future trends. Computers and Electrical Engineering,
Volume 119, Part A, 2024, 109498, ISSN 0045-7906. Retrieved from:
https://doi.org/10.1016/j.compeleceng.2024.109498.

Chen, L., Chen, L. K, Jordan, S., Liy, Y. K., Moody, D., Peralta, R, Perlner, R., & Smith-Tone, D. (2016). Report on
Post-Quantum Cryptography. NIST. Retrieved from: https://www.nist.gov/publications/report-post-
quantumcryptography

Chouffanni, R. (2020). How can mobile app virtualization improve BYOD app access? TechTarget.
https://www.techtarget.com/searchmobilecomputing/answe r/How-can-mobile-app-virtualization-improve-
BYOD-appaccess

Conrad, A, Isaac, S., Cochran, R,, Sanchez-Rosales, D., Javid, T., Wu, S., Gauthier, D., & Kwiat, P. (2024). Quantum
Key Distribution Links between Mobile Platforms. Kwait Quantum Information Group. Retrieved from:
https://2023.qcrypt.net/slides/QCrypt2023TalkSlides020Co nrad.pdf

da Silva Lima, ].; Ribeiro, L.; de Queiroz, R.; Jonysberg, Q.; da Silva, F.; Santos, A.; & Roberto, ]. (2021). Evaluating
Kyber post-quantum KEM in a mobile application. NIST.
https://efaidnbmnnnibpcajpcglclefindmkaj/https://csrc.nist. gov/CSRC/media/Events/third-pqc-
standardizationconference/documents/accepted-papers/ribeiro-evaluatingkyber-pqc2021.pdf

Delaney, . (2024). Quantum Cryptography: The Future of Secure Communications. Quantum Zeitgeist. Retrieved
from: https://quantumzeitgeist.com/quantum-cryptographythe-future-of-secure-communications/

ETSI (2023). European Telecommunications Standards Institute: Industry Specification Group (ISG) on Quantum
Key Distribution for Users (QKD) Activity Report 2023. Retrieved from:
https://www.etsi.org/committeeactivity/activity-report-qgkd?highlight=WyJxa2QiXQ==

European Commission, Directorate-General for Communication (2025). The EU’s plan to become a global leader
in quantum by 2030. https://commission.europa.eu/news-and-media/news/eusplan-become-global-leader-
quantum-2030-2025-07-02_en

Fiveable. (2024). 4.5 Obfuscation techniques - Network Security and Forensics. Retrieved from:
https://library.fiveable.me/network-security-andforensics/unit-4 /obfuscation-
techniques/studyguide/DMrSqXat2Mz4SL1

Fognigma. (2023). Mission Partner Networks and Encrypted Overlay Solutions. Fognigma Technical
Documentation.

Garg. A., and Singh, M.P. (2024). A survey on post-quantumbased approaches for edge computing. Wiley Online
Library. Retrieved from: https://onlinelibrary.Garg & Singh.com/doi/10.1002/cpe.7682

Geeks for Geeks. (2025). What is VPN? How It Works, Types of VPN. Retrieved from:
https://www.geeksforgeeks.org/computer-networks/whatis-vpn-how-it-works-types-of-vpn/

Hernandez-Jaimes, M.L., Martinez-Cruz, A., Ramirez Gutiérrez, K.A., & Morales-Reyes, A. (2025). Network traffic
inspection to enhance anomaly detection in the Internet of Things using attention-driven Deep Learning.
Integration. 103. 102398. 10.1016/j.v1si.2025.102398.

Hoffman, P. (2005). Cryptographic Suites for IPsec. Network Working Group. Retrieved from
https://datatracker.ietf.org/doc/html/rfc4308

Hoque, S.; Aydeger, A. & Zeydan, E. (2024). Exploring Post Quantum Cryptography with Quantum Key Distribution
for Sustainable Mobile Network Architecture Design. Cornell University: ArVix.org. Retrieved from:
https://arxiv.org/abs/2404.10602

URL: http://dx.doi.org/10.14738/tmlai.1304.19289 167


https://ieeexplore.ieee.org/abstract/document/10415009
https://doi.org/10.1016/j.compeleceng.2024.109498
https://doi.org/10.1016/j.compeleceng.2024.109498
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.nist.gov/publications/report-post-quantum-cryptography
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://www.techtarget.com/searchmobilecomputing/answer/How-can-mobile-app-virtualization-improve-BYOD-app-access
https://2023.qcrypt.net/slides/QCrypt2023TalkSlides020Conrad.pdf
https://2023.qcrypt.net/slides/QCrypt2023TalkSlides020Conrad.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/csrc.nist.gov/CSRC/media/Events/third-pqc-standardization-conference/documents/accepted-papers/ribeiro-evaluating-kyber-pqc2021.pdf
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://quantumzeitgeist.com/quantum-cryptography-the-future-of-secure-communications/
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://www.etsi.org/committee-activity/activity-report-qkd?highlight=WyJxa2QiXQ==
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://commission.europa.eu/news-and-media/news/eus-plan-become-global-leader-quantum-2030-2025-07-02_en
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://library.fiveable.me/network-security-and-forensics/unit-4/obfuscation-techniques/study-guide/DMrSqXat2Mz4SL1
https://onlinelibrary.wiley.com/doi/10.1002/cpe.7682
https://onlinelibrary.wiley.com/doi/10.1002/cpe.7682
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://www.geeksforgeeks.org/computer-networks/what-is-vpn-how-it-works-types-of-vpn/
https://datatracker.ietf.org/doc/html/rfc4308
https://datatracker.ietf.org/doc/html/rfc4308
https://arxiv.org/abs/2404.10602
https://arxiv.org/abs/2404.10602

Transactions on Engineering and Computing Sciences (TECS) Vol 13, Issue 04, August - 2025

Ivezic, M. (2025). Quantum Key Distribution (QKD) 101: A Guide for Cybersecurity Professionals. Post Quantum.
Retrieved from: https://postquantum.com/postquantum/quantum-key-distribution-qkd-cyber/

Ivezic, M. (2024). NIST Unveils Post-Quantum Cryptography (PQC) Standards. Post Quantum. Retrieved from:
https://postquantum.com/industry-news/nist-

pqcstandards/#:~:text=Unlike%20the%200ther%20three%2C %20SPHINCS%?2B,%2Dbased%20Digital%20Sig
nature% 20Algorithm)%?20.

Johnson, H. (2023). Quantum cryptography is coming to mobile phones. Physics World.
https://physicsworld.com/a/quantum-cryptography-iscoming-to-mobile-phones/

Kesa, N. (2018). Steganography A Data Hiding Technique. St. Cloud State University. Retrieved
from:https://repository.stcloudstate.edu/cgi/viewcontent.cgi?par
ams=/context/msia_etds/article/1107/&path_info=auto_co nvert.pdf

Kimachia, K. (2024). Network virtualisation: what it is and why it matters. TechFinitive. Retrieved from:
https://www.techfinitive.com/features/networkvirtualisation-what-it-is-and-why-it-matters/

Lai, ].; Yao, F.; Wang, ].; Zhang, M,; Li, F.; Zhao, W.; & Zhang, H. (2023). Application and Development of QKDBased
Quantum Secure Communication Network Systems. (2023). MDPI. https://www.mdpi.com/1099-
4300/25/4/627

Lua, E.K.; Crowcroft, ].; Pias, M.; Sharma, R.; & Lim, S. (2004). A Survey and Comparison of Peer-to-Peer Overlay
Network Schemes. IEEE Communications Survey and Tutorial.
https://efaidnbmnnnibpcajpcglclefindmkaj/https://snap.stan ford.edu/class/cs224w-readings/lua04p2p.pdf

Lugones, D., Franco, D., and Luque, E. (2008). Dynamic Routing Balancing On InfiniBand Network. Journal of
Computer Science and Technology. Retrieved from:

https://web.archive.org/web/20150506055433 /http://journal.info.unlp.edu.ar/journal/journal23 /papers/JCS
T-Jul08-8.pdf

Lee, L. (2017). Developing a quantum key system to make mobile transactions safer. News Atlas.
https://newatlas.com/quantum-key-system-secure-mobiletransactions/48436/

Lella, E., and Schmid (2023). On the Security of Quantum Key Distribution Networks. Cryptography 2023, 7(4),
53; Retrieved from: https://doi.org/10.3390/cryptography7040053

Li, Y., Wang, M., & Chen, H. (2020). A survey on network invisibility technologies. Journal of Network and
Computer Applications, 170, 102783.

Lo, H. K., Curty, M., & Tamaki, K. (2014). Secure quantum key distribution. Nature Photonics, 8(8), 595-604.

Lo, H. K,, Curty, M., & Qi, B. (2012). Measurement-deviceindependent quantum key distribution. Physical Review
Letters, 108(13), 130503.

Malins, A. (2023). How To Improve Latency For A Better Customer Experience. Forbes. Retrieved from:
https://www.forbes.com/councils/forbestechcouncil/2023/0 3/02 /how-to-improve-latency-for-a-better-
customerexperience/

Malsevic, B. (2023). P2P NAT Traversal— How to punch a hole. Medium. Retrieved from: https://itnext.io/p2p-
nattraversal-how-to-punch-a-hole-9abc8ffa758e

Mehic, M., Niemiec, M., Rass, S., Ma, ]., Peev, M., Aguado, A., Martin, V., Schauer, S., Poppe, A., Pacher, C., & Voznak,
M. (2020). Quantum Key Distribution: A Networking Perspective. ACM Comput. Surv. 53, 5, Article 96 (September
2020). Retrieved from: https://dl.acm.org/doi/fullHtml/10.1145/3402192

Menezes, A. ]., Van Oorschot, P. C., & Vanstone, S. A. (1996). Handbook of applied cryptography. CRC Press.

Meng, ., & Berger, B. K. (n.d.). How Top Business Communicators Measure the Return on Investment (ROI) of
Organization’s Internal Communication Efforts. University of Dayton and University of Alabama.

Services for Science and Education - United Kingdom 168


https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/post-quantum/quantum-key-distribution-qkd-cyber/
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://postquantum.com/industry-news/nist-pqc-standards/#:~:text=Unlike%20the%20other%20three%2C%20SPHINCS%2B,%2Dbased%20Digital%20Signature%20Algorithm)%20
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://physicsworld.com/a/quantum-cryptography-is-coming-to-mobile-phones/
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?par
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?par
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?params=/context/msia_etds/article/1107/&path_info=auto_convert.pdf
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?params=/context/msia_etds/article/1107/&path_info=auto_convert.pdf
https://repository.stcloudstate.edu/cgi/viewcontent.cgi?params=/context/msia_etds/article/1107/&path_info=auto_convert.pdf
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.techfinitive.com/features/network-virtualisation-what-it-is-and-why-it-matters/
https://www.mdpi.com/1099-4300/25/4/627
https://www.mdpi.com/1099-4300/25/4/627
https://www.mdpi.com/1099-4300/25/4/627
https://www.mdpi.com/1099-4300/25/4/627
https://www.mdpi.com/1099-4300/25/4/627
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/snap.stanford.edu/class/cs224w-readings/lua04p2p.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/snap.stanford.edu/class/cs224w-readings/lua04p2p.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/snap.stanford.edu/class/cs224w-readings/lua04p2p.pdf
https://efaidnbmnnnibpcajpcglclefindmkaj/https:/snap.stanford.edu/class/cs224w-readings/lua04p2p.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://web.archive.org/web/20150506055433/http:/journal.info.unlp.edu.ar/journal/journal23/papers/JCST-Jul08-8.pdf
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://newatlas.com/quantum-key-system-secure-mobile-transactions/48436/
https://doi.org/10.3390/cryptography7040053
https://doi.org/10.3390/cryptography7040053
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://www.forbes.com/councils/forbestechcouncil/2023/03/02/how-to-improve-latency-for-a-better-customer-experience/
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://itnext.io/p2p-nat-traversal-how-to-punch-a-hole-9abc8ffa758e
https://dl.acm.org/doi/fullHtml/10.1145/3402192
https://dl.acm.org/doi/fullHtml/10.1145/3402192

Mazza, A. (2025). Quantum-Secured Enterprise Mobility: Benefits of Integrating Abstracted Mobile Applications with Quantum Key Encryption and
Virtual Invisible Networks. Transactions on Engineering and Computing Sciences, 13(04). 144-170.

Mohamed, L. (2025). The Self-Adaptive Quantum Algorithm: A Framework for Autonomous Error Correction and
Structural Awareness in Quantum Systems. SSRN. Retrieved from:
https://papers.ssrn.com/sol3 /papers.cfm?abstract_id=5382919

Mohanty, T., Srivastava, V., Debnath, S.K., & Stanica, P. (2025). Quantum secure protocols for multiparty
computations. Journal of Information Security and Applications, Volume 90, 104033, ISSN 2214-2126. Retrieved
from: https://doi.org/10.1016/j.jisa.2025.104033

Murshad, S.K. (2023). Securing the Quantum Future: Exploring Eavesdropping Strategies in Quantum
Cryptography and Fault-Injection Attacks on Post-Quantum Cryptography.

Medium. Retrieved from: https://murshedsk135.medium.com/securing-the-quantumfuture-exploring-
eavesdropping-strategies-in-quantumcryptography-and-b1b864ffb8fb

Nadeau, M. (2025). Quantum-resistant algorithms: Why they matter. TechTarget.
https://www.techtarget.com/searchcio/tip/Quantumresistant-algorithms-Why-they-matter

Narayanan, A., Bonneau, J., Felten, E., Miller, A., & Goldfeder, S. (2016). Bitcoin and cryptocurrency technologies: A
comprehensive introduction. Princeton University Press.

NetSfere. (2024). “NetSfere unveils the world’s first enterprise-ready quantum-proof secure communication
platform.” Press Release. https://netsfere.com/news/quantum-proof-communications

NIST. (2024). NIST Releases First 3 Finalized Post-Quantum Encryption Standards. Retrieved from:
https://www.nist.gov/news-events/news/2024 /08 /nistreleases-first-3-finalized-post-quantum-
encryptionstandards

NIST. (2023). Post-Quantum Cryptography Standardization. Retrieved from:
https://csrc.nist.gov/Projects/postquantum-cryptography

Pan, Y., Lu, Y, Wy, X,, & Sun, S. (2020). Research on security of VPN based on quantum key distribution. Journal of
Physics: Conference Series, 1549(3), 032109.

Radanliev, P. (2024). Artificial intelligence and quantum cryptography.] Anal Sci Technol 15, 4 (2024). Retrieved
from: https://doi.org/10.1186/s40543-024-00416-6

Rodier, R. (2021). Point-to-Point (P2P) Connectivity: What You Need to Know. Lightyear. Retrieved from:
https://lightyear.ai/blogs/point-to-point-connectivity Sanchez Rosales, D. Cochran, R.; [saac, & S.; Kwiat, P.
(2024). A Quantum Key Distribution System for Mobile Platforms with Highly Indistinguishable States. ArXiv.org.
https://arxiv.org/html/2411.19880v1#S4

Sharma, S. (2025). Ensure Mobile App Security with Astra. Astra. Retrieved from:
https://www.getastra.com/blog/mobile/mobile-appsecurity-best-practices/

Shor, P.W. (1994). "Algorithms for quantum computation: Discrete logarithms and factoring". Proceedings 35th
Annual Symposium on Foundations of Computer Science. pp. 124-134.

Shorinwa, 0., & Schwager, M. (2023). Distributed Resource Allocation for Multi-Agent Networks. IEEE Control
Systems. Retrieved from: https://msl.stanford.edu/papers/shorinwa_distributed_2023. pdf

Siegel, R. (2024). The Imperative of NIST-Approved PostQuantum Resistant Algorithms for Securing Mobile Devices.
Purism. https://puri.sm/posts/the-imperative-ofnist-approved-post-quantum-resistant-algorithms-forsecuring-
mobile-devices/

Smith, K. (2025). When Real Apps Turn Rogue: The Hidden Danger of Mobile Virtualization. Cybersecurity Insiders.
https://www.cybersecurity-insiders.com/when-real-appsturn-rogue-the-hidden-danger-of-mobile-
virtualization/

Solaiman, S. (2025). Enhancing Quantum Key Distribution Security Through Hybrid Protocol Integration.
Symmetry. Retrieved from: https://doi.org/10.3390/sym17030458

TechDocs. (2025). What's New in the NetSec Platform. Palo Alto Networks. Retrieved from:
https://docs.paloaltonetworks.com/whats-new/new- features/november-2023/post-quantum-ike-vpn-support

URL: http://dx.doi.org/10.14738/tmlai.1304.19289 169


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=53829
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5382919
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5382919
https://doi.org/10.1016/j.jisa.2025.104033
https://doi.org/10.1016/j.jisa.2025.104033
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://murshedsk135.medium.com/securing-the-quantum-future-exploring-eavesdropping-strategies-in-quantum-cryptography-and-b1b864ffb8fb
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://www.techtarget.com/searchcio/tip/Quantum-resistant-algorithms-Why-they-matter
https://netsfere.com/news/quantum-proof-communications
https://netsfere.com/news/quantum-proof-communications
https://netsfere.com/news/quantum-proof-communications
https://netsfere.com/news/quantum-proof-communications
https://netsfere.com/news/quantum-proof-communications
https://netsfere.com/news/quantum-proof-communications
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://www.nist.gov/news-events/news/2024/08/nist-releases-first-3-finalized-post-quantum-encryption-standards
https://csrc.nist.gov/Projects/post-quantum-cryptography
https://csrc.nist.gov/Projects/post-quantum-cryptography
https://csrc.nist.gov/Projects/post-quantum-cryptography
https://csrc.nist.gov/Projects/post-quantum-cryptography
https://csrc.nist.gov/Projects/post-quantum-cryptography
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://doi.org/10.1186/s40543-024-00416-6
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://lightyear.ai/blogs/point-to-point-connectivity
https://arxiv.org/html/2411.19880v1#S4
https://arxiv.org/html/2411.19880v1#S4
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://www.getastra.com/blog/mobile/mobile-app-security-best-practices/
https://msl.stanford.edu/papers/shorinwa_distributed_2023.pdf
https://msl.stanford.edu/papers/shorinwa_distributed_2023.pdf
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://puri.sm/posts/the-imperative-of-nist-approved-post-quantum-resistant-algorithms-for-securing-mobile-devices/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://www.cybersecurity-insiders.com/when-real-apps-turn-rogue-the-hidden-danger-of-mobile-virtualization/
https://doi.org/10.3390/sym17030458
https://doi.org/10.3390/sym17030458
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support
https://docs.paloaltonetworks.com/whats-new/new-features/november-2023/post-quantum-ike-vpn-support

Transactions on Engineering and Computing Sciences (TECS) Vol 13, Issue 04, August - 2025

TechDocs. (2024). Network security: VPN Deployments. Palo Alto Networks. Retrieved from:
https://docs.paloaltonetworks.com/network-security/ipsecvpn/administration/ipsec-vpn-basics/vpn-
deployments

Tuttle, L. (2025). Quantum Cryptography: Securing Communications with Quantum Mechanics. Western
Governors University (WGU). Retrieved from: https://www.wgu.edu/blog/quantum-cryptographysecuring-
communications-quantummechanics2501.html#:~:text=Quantum%20Key%20Distrib
ution%20(QKD)&text=0nce%20the%20sender%20and %2

Othe keys%20and%20viewing%20confidential%20informa tion.

Vigoroso, M. (2025). How Quantum Computing Will Transform Enterprise Software. ERP Today, 36(2), 44-56.
https://erp.today/the-quantum-leap-how-quantumcomputing-will-transform-enterprise-software/

Vukovic, S. (2024). Data abstraction: move faster by ending system dependencies. And Digital.
https://www.and.digital/spotlight/data-abstraction-movefaster-by-ending-system-dependencies

WebRTC Tutorials. (n.d.) Learn STUN and TURN Servers on WebRTC. Stream. Retrieved from:
https://getstream.io/resources/projects/webrtc/advanced/stu n-turn/

Willis, P. (2001). Carrier-Scale IP Networks: Designing and Operating Internet Networks. IET. p. 271.

Zhao, Y., Wang, Y., Zhang, |., & Liu, J. (2019). A securityenhanced communication model for virtual invisible
networks. IEEE Access, 7, 68215-68225.

Zhou, X,, Li, Y., & Liu, Q. (2021). VLAN security enhancement using quantum key distribution. Journal of Network
and Computer Applications, 179, 102994.

Services for Science and Education - United Kingdom 170


https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://docs.paloaltonetworks.com/network-security/ipsec-vpn/administration/ipsec-vpn-basics/vpn-deployments
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://www.wgu.edu/blog/quantum-cryptography-securing-communications-quantum-mechanics2501.html#:~:text=Quantum%20Key%20Distribution%20(QKD)&text=Once%20the%20sender%20and%20the,keys%20and%20viewing%20confidential%20information
https://erp.today/the
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://erp.today/the-quantum-leap-how-quantum-computing-will-transform-enterprise-software/
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://www.and.digital/spotlight/data-abstraction-move-faster-by-ending-system-dependencies
https://getstream.io/resources/projects/webrtc/advanced/stun-turn/
https://getstream.io/resources/projects/webrtc/advanced/stun-turn/
https://getstream.io/resources/projects/webrtc/advanced/stun-turn/
https://getstream.io/resources/projects/webrtc/advanced/stun-turn/
https://getstream.io/resources/projects/webrtc/advanced/stun-turn/

