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Abstract — The rapid proliferation of cross-application content sharing in modern computing
platforms has intensified concerns regarding user privacy, consent management, and data
exposure risks. Traditional share sheet implementations primarily prioritize usability and
convenience, often lacking fine-grained privacy controls capable of adapting to user context,
application behavior, or evolving threat models. This review provides a comprehensive
examination of Adaptive Share Sheet Architectures that integrate multi-layer privacy
orchestration, including user consent frameworks, probabilistic trust evaluation, contextual policy
enforcement, and dynamic access control mechanisms. We systematically analyze existing
research contributions, architectural models, system prototypes, and privacy-preserving design
strategies proposed across mobile, web, and cross-platform ecosystems.

The review highlights how multi-layer approaches—combining explicit user consent, behavioral
adaptation, trust scoring, and hierarchical access controls—substantially enhance security and
mitigate unauthorized data disclosure compared to single-layer models. We categorize state-of-
the-art techniques based on their privacy granularity, decision logic, and orchestration strategies
and evaluate them against key metrics such as privacy enforcement accuracy, system latency,
usability, and compliance with regulatory guidelines. Furthermore, we identify open challenges
related to context prediction, user fatigue, interoperability, and scalable risk assessment. The
survey concludes by outlining promising research directions, including integrating machine
learning for adaptive consent decisions, federated trust modeling, and deploying privacy-aware
share sheet frameworks in real-world mobile and cloud ecosystems..
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proposed Adaptive Share Sheet Architectures that
incorporate multi-layer privacy orchestration. These

L Introduction architectures integrate several mechanisms—such as
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Cross-application content sharing has become a core
interaction pattern in modern mobile and web
ecosystems, enabling users to transmit text, images,
documents, and multimedia seamlessly across diverse
applications. This convenience, however, introduces
significant privacy challenges as sensitive information
can be inadvertently shared with untrusted or overly
permissive  applications.  Traditional share sheet
mechanisms prioritize ease of use and rapid interaction,
often with minimal consideration for nuanced privacy
controls, contextual decision-making, or adaptive consent
management. As a result, users frequently lack visibility
into how applications consume shared content, how trust
is evaluated, or whether data exposure aligns with their
intended preferences.

In response to these concerns, researchers have

explicit and adaptive user consent, hierarchical access
control policies, probabilistic trust models, contextual
triggers, and behavioral learning components—to more
effectively regulate data sharing. They ensure that every
sharing request is evaluated through a structured pathway
that balances user autonomy, privacy regulations, and
application trustworthiness.

This review synthesizes the growing body of literature
on privacy-aware content sharing mechanisms, focusing
on multi-layer architectures that combine rule-based
enforcement, context-aware decision logic, and adaptive
trust evaluation. We classify existing solutions, identify
prevailing design principles, compare evaluation
methodologies, and highlight persistent challenges. The
objective is to provide a consolidated understanding of
current advancements and to outline future research
opportunities that may further strengthen privacy
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protection in cross-application content sharing systems.

II. Literature Survey

Several academic and industry analyses have pointed
out the privacy shortcomings of current sharing
paradigms. A review by Sajid and Kavitha (2024) on
privacy-preserving photo sharing in online social
networks highlights that most platforms rely on static,
manual privacy settings that users must pre-configure,
which are often too coarse or burdensome to manage.
Users typically have to choose a blanket setting (e.g.,
“friends can see my posts”) and the system does not
adapt on a per-share basis. This static approach fails to
account for context — something our adaptive share sheet
aims to address by injecting dynamic checks at share
time.

Wu et al. (2024) investigate privacy vulnerabilities
arising from cross-application content sharing in mobile
ecosystems. The study highlights how system-level
sharing mechanisms—such as Android and iOS share
sheets—can inadvertently leak sensitive user information
when poorly regulated. By analyzing attack vectors and
permission misconfigurations, the authors emphasize the
importance of implementing context-aware privacy
safeguards, which directly supports the need for adaptive
architectures in share interfaces.

Tokas and Owe (2020) present a formalized
framework for modeling user consent in distributed
systems. Their work builds a logic-based structure that
can verify whether data access and processing comply
with granted consent. Such a formalism offers a valuable
theoretical foundation for our thesis' multi-layer consent
modeling and verification in web-based share interfaces.

Khalid et al. (2023) propose a privacy-first approach to
dynamic  consent management systems  using
decentralized data controllers and blockchain-inspired
privacy mechanisms. Their framework empowers users
to tailor privacy preferences on a granular level.
Integrating such decentralized control mechanisms aligns
with the thesis's objective of creating a responsive and
adaptive privacy orchestration system within share
sheets.

Jha et al. (2025) study user behavior and compliance
patterns in Consent Management Platforms (CMPs) over
time. They identify critical usability bottlenecks, such as
decision fatigue and static control designs. These
findings inform the design considerations for our
proposed interface by emphasizing the need for adaptive
and progressive disclosure in privacy control layers.

Ahmed and Kadhim (2022) employ MATLAB to
simulate a hybrid intrusion detection system (IDS) for
wireless [oT. Although their application context is
different, the MATLAB simulation methodology offers
useful insights for designing and benchmarking privacy
models. Our thesis adopts a similar simulation strategy to
evaluate system latency and enforcement accuracy in
adaptive privacy layers.
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Chereja et al. (2023) introduce two novel metrics—
Privacy Risk Expansion Factor (PREF) and Privacy
Exposure Index (PEI)—to quantify privacy risks in smart
ecosystems. Their design methodology is adaptable to
our use case, where privacy risk quantification can help
guide dynamic orchestration policies and UI feedback in
a share sheet interface.

Bugeja et al. (2021) propose PRASH, a privacy risk

framework tailored for smart homes. They analyze risks
based on actor behavior, contextual factors, and access
hierarchies. This framework supports the theoretical
backbone for multi-layered privacy controls, especially
in modeling access control levels in adaptive
architectures such as the one proposed in our thesis.
T he literature and prior art underline a few key points
that guide our work: (a) Privacy controls must be
adaptive and context-aware to be effective, (b) layering
controls (technical + user-driven) yields better outcomes
but demands careful orchestration to avoid complexity,
(c) user consent, if done right, empowers users — but it
should be granular, revocable, and as seamless as
possible, and (d) trust metrics can assist in automating
decisions, essentially learning from history to reduce
unnecessary prompts. Our adaptive share sheet
architecture is built upon these insights, aiming to push
the state-of-the-art in everyday content sharing toward a
more privacy-preserving yet user-friendly paradigm.

III. Methodology

This review adopts a structured and comprehensive
methodology to analyze existing research on adaptive
share sheet architectures and multi-layer privacy
orchestration mechanisms. The literature search was
conducted across major academic databases including
SpringerLink, IEEE Xplore, ACM Digital Library,
ScienceDirect, and Google Scholar, using keyword
combinations such as adaptive share sheet, privacy
orchestration, multi-layer access control, user consent
management, and trust-based content sharing. Studies
published between 2015 and 2024 were considered to
capture both foundational concepts and recent
advancements. Relevant works were selected based on
their technical contribution to privacy-aware content
sharing, including those that presented architectural
designs, consent frameworks, trust evaluation models,
access control mechanisms, or system prototypes. Papers
lacking substantive methodological detail or unrelated to
content-sharing privacy were excluded. For each selected
study, key aspects such as system architecture, privacy
layers, decision logic, evaluation metrics, and limitations
were extracted and analyzed. The collected data were
synthesized to identify common design patterns,
categorize privacy orchestration approaches, compare
performance outcomes, and highlight limitations across
existing solutions. This methodology ensures a thorough,
unbiased, and coherent review of the state of the art,
enabling meaningful insights into current trends and
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future research directions in privacy-preserving content
sharing systems.

IV. Conclusion

This review highlights the growing need for privacy-
aware and context-sensitive content sharing mechanisms
as digital ecosystems  become increasingly
interconnected. Existing share sheet architectures often
lack nuanced privacy protection, relying on single-layer
or static strategies that fail to address evolving threats
and diverse user expectations. Multi-layer privacy
orchestration—integrating explicit and adaptive consent,
dynamic access control, probabilistic trust analysis, and
contextual policy enforcement—has emerged as a
promising paradigm to mitigate unauthorized data
exposure.

Across the surveyed literature, it is evident that
adaptive mechanisms consistently outperform static
methods in both privacy enforcement and user
satisfaction. However, several research gaps remain,
including scalable trust modeling, minimizing user
fatigue, cross-platform interoperability, and real-time
privacy risk assessment. The review underscores the
importance of hybrid architectures that combine
interpretability, adaptability, and efficiency.

Future opportunities include leveraging machine
learning to automate consent decisions, deploying
federated trust models across distributed ecosystems, and
integrating these mechanisms into real-world mobile
operating  systems. Overall, multi-layer privacy
orchestration represents a foundational step toward
secure and user-centric content sharing in modern
computing environments.

References

[1] J. Bloom, “Using Share Sheets on iOS and Android,” DEV
Community  (blog), Jun. 12, 2020. [Online]. Available:
https://dev.to/jakebloom/using-share-sheets-on-ios-and-android-4obi
[2] M. D. Sajid and S. Kavitha, “Privacy-Preserving Photo Sharing on
Online Social Networks: A Review,” Int. J. of Safety and Security
Engineering, vol. 14, no. 1, pp. 297-308, Feb. 2024.

[3] L. Xu, T. Bao, L. Zhu, and Y. Zhang, “Trust-based privacy-
preserving photo sharing in online social networks,” IEEE Trans.
Multimedia, vol. 21, no. 3, pp. 591-602, 2019.

[4] N. Vishwamitra et al., “Towards PII-based multiparty access control
for photo sharing in online social networks,” in Proc. 22nd ACM Symp.
Access Control Models and Technologies (SACMAT), Indianapolis,
IN, USA, 2017, pp. 155-166.

[5] Michal Trojanowski, “User Consent Best Practices in the Age of Al
Agents,” Curity Blog, Aug. 20, 2025. [Online]. Available:
https://curity.io/blog/user-consent-best-practices-in-the-age-of-ai-
agents/

[6] 1. Chereja et al., “Privacy-Conducive Data Ecosystem Architecture:
By-Design Vulnerability Assessment Using Privacy Risk Expansion

Volume 14, Issue 09, Sep. 2025, pp.106-109, ISSN 2278 -1412
Copyright © 2012:1JAECE

Factor and Privacy Exposure Index,” Sensors, vol. 25, no. 11, Art.
3554, Jun. 2025.

[71J. Wu, Y. Nan, L. Xing, J. Cheng, Z. Lin, Z. Zheng, and M. Yang,
“Leaking the Privacy of Groups and More: Understanding Privacy
Risks of Cross-App Content Sharing in Mobile Ecosystem,” Proc.
Network and Distributed System Security Symposium (NDSS), Feb.
2024. [Online]. (DOI: 10.14722/ndss.2024.24138).

[8] S. Tokas and O. Owe, “A Formal Framework for Consent
Management,” in Formal Techniques for Distributed Objects,
Components, and Systems (FORTE 2020), A. Gotsman and A.
Sokolova (Eds.), LNCS vol. 12136, pp. 169-186, 2020. [Online].

(DOI: 10.1007/978-3-030-50086-3_10).

[9] M. L. Khalid, M. Ahmed, M. Helfert, and J. Kim, “Privacy-First
Paradigm for Dynamic Consent Management Systems: Empowering
Data Subjects through Decentralized Data Controllers and Privacy-
Preserving Techniques,” Electronics, vol. 12, no. 24, Article 4973, Dec.
2023. [Online]. (DOI: 10.3390/electronics12244973).

[10] N. Jha, M. Trevisan, M. Mellia, D. Fernandez, and R. Irarrazaval,
“Privacy Policies and Consent Management Platforms: Growth and
Users’ Interactions over Time,” ACM Transactions on the Web, vol.
19, no. 3, pp. 1-25, 2025. [Online]. (DOI: 10.1145/3725737).

[11] M. T. Ahmed and A. H. Kadhim, “Hybrid Intrusion Detection
System for Wireless 10T Network Using MATLAB Simulation,”
Computers & Electrical Engineering, vol. 101, p. 107915, Jan. 2022.
[Online]. (DOI: 10.1016/j.compeleceng.2022.107915).

[12] 1. Chereja, R. Erdei, D. Delinschi, E. Pasca, A. Avram, and O.
Matei, “Privacy-Conducive Data Ecosystem Architecture: By-Design
Vulnerability Assessment Using Privacy Risk Expansion Factor and
Privacy Exposure Index,” Sensors, vol. 25, no. 11, Article 3554, 2023.
[Online]. (DOI: 10.3390/s25113554).

[13] J. Bugeja, A. Jacobsson, and P. Davidsson, “PRASH: A
Framework for Privacy Risk Analysis of Smart Homes,” Sensors, vol.
21, no. 19, Article 6399, 2021. [Online]. (DOI: 10.3390/521196399).
[14] OneTrust, “The 7 Principles of Privacy by Design,” OneTrust
Blog, June 14, 2024. [Online]. Available:
https://www.onetrust.com/blog/principles-of-privacy-by-design/

[15] Druva, “Multi-Layered Security Approach: What Is Defense-in-
Depth?” Druva Glossary, 2025. [Online]. Available:
https://www.druva.com/glossary/multi-layered-security

[16] Pew Research Center, “Americans and Privacy: Concerned,
Confused and Feeling Lack of Control Over Their Personal
Information,” Pew Research Report, Nov. 2019. (cited via OneTrust
blog)

[17] R. S. Sandhu et al., “Role-Based Access Control Models,” IEEE
Computer, vol. 29, no. 2, pp. 38-47, Feb. 1996.

[18] A. Acquisti, L. Brandimarte, and G. Loewenstein, “Privacy and
human behavior in the age of information,” Science, vol. 347, no. 6221,
pp- 509-514, Jan. 2015. [Online]. Available:
https://doi.org/10.1126/science.aaal465

[19] A. Momeni and K. Bertels, “Context-aware mobile sharing:
Architecture and user-centric privacy management,” in Proc. IEEE Int.
Conf. Mobile Services (MS), San Francisco, CA, USA, 2016, pp. 111—
118. [Online]. Available: https://doi.org/10.1109/MobServ.2016.22

[20] S. Zimmeck et al., “MAPS: Multi-agent privacy system for
automated compliance,” IEEE Transactions on Dependable and Secure
Computing, vol. 20, no. 3, pp. 1791-1805, May-Jun. 2023. [Online].
Available: https://doi.org/10.1109/TDSC.2021.3089516

[21] J. Wang, S. Guo, and Y. Yang, “Modeling user trust for dynamic
privacy control in data sharing platforms,” Information Systems
Frontiers, vol. 23, no. 4, pp. 949-963, Aug. 2021. [Online]. Available:
https://doi.org/10.1007/s10796-020-10043-w

[22] B. Schneier, “The Psychology of Security,” Communications of
the ACM, vol. 51, no. 4, pp. 58—64, Apr. 2008. [Online]. Available:
https://doi.org/10.1145/1330311.1330323

[23] M. F. Demir, J. P. de Oliveira, and R. G. Crespo, “Enforcing
GDPR compliance for third-party applications in mobile ecosystems,”
in Proc. Int. Conf. Information Systems Security and Privacy (ICISSP),
2020, pp- 221-231. [Online]. Available:
https://doi.org/10.5220/0009163202210231

[24] A. Solove, “I've Got Nothing to Hide' and Other
Misunderstandings of Privacy,” San Diego Law Review, vol. 44, pp.
745-772, 2007. [Online]. Available:
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=998565

[108]



International Journal of advancement in electronics and computer engineering ( IJAECE)
Volume 14, Issue 09, Sep. 2025, pp.106-109, ISSN 2278 -1412

[25] S. Patil and A. Kobsa, “Privacy as a Value: Analysis of Users’
Privacy Perceptions Across Different Contexts,” in Proc. European
Symposium on Research in Computer Security (ESORICS), LNCS vol.
6893, Springer, 2011, pp. 135-152. [Online]. Available:
https://doi.org/10.1007/978-3-642-23822-2_8

[109]

Copyright © 2012:1JAECE





