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Abst ract

Thi s docunent introduces RepSec, a post-breach data neutralisation
protocol designed to reduce the utility of exfiltrated or unauthorised
data copi es. RepSec operates independently of traditional perimneter
and access-control security nodels by enforcing conditional data
usability based on attestation and environnental integrity. The goa

is tolimt downstream exploitation, resale value, and operationa

i mpact of conpronised data without disrupting |egitinmate use.
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1. Introduction

Tradi tional cybersecurity architectures focus on preventing

unaut hori sed access to data. However, once data has been exfiltrated,
copi ed, or otherw se exposed, existing controls provide limted
mechani sns to govern its subsequent use

Thi s docunent defines a conceptual framework for post-breach data
control, where the objective shifts from access prevention to
sustai ned control over data usability after exposure.

RepSec i ntroduces a protocol nodel that enables data to becone
conditionally usabl e based on verifiable environnental and
contextual factors.

2. Pr obl em St at enment



Current security nodels assune that data, once accessed, renains
i nherently usable. This assunption creates a structural gap

- Exfiltrated data can be reused indefinitely

- Data resale nmarkets retain econom c val ue

I nsider threats bypass perimeter controls

- Encryption protects transport and storage, not post-theft use

As a result, organisations face persistent risk even after
detection, containment, and renediation

Desi gn CGoal s
RepSec is designed with the follow ng objectives:
- Post-exposure control: Miintain influence over data usability after |oss
- Environnental binding: Restrict data function to approved contexts
- Low operational overhead: Avoid significant |atency or workfl ow di sruption
- Conpatibility: Operate alongside existing security infrastructure
- Auditability: Provide verifiable evidence of data state and access conditions
Architectural Overview

RepSec operates as a data-centric control layer that introduces
condi tional execution semantics to protected data objects.

At a high level, the systemincludes:

Data objects with enmbedded or associated control |ogic

- An attestation nechani smvalidating execution environment integrity
A policy framework governing pernmtted usage conditions

- A response nechani smthat degrades or invalidates data outside
approved paraneters

The protocol does not require nodification of underlying storage
systens but instead overlays a control plane governing data usability.

Qper ational Mdel

Under RepSec, data access is evaluated dynamically at the point of use.
Exampl e fl ow

1. A data object is requested for use
2. The execution environment is assessed agai nst defined policies
3. If conditions are satisfied, full functionality is granted
4. |If conditions are not satisfied, data is degraded, restricted,

or rendered unusabl e

Thi s nodel ensures that possession of data does not guarantee its utility.
Security Considerations

RepSec addresses several threat vectors
- Data exfiltration and resale
I nsi der m suse

- Unaut hori sed duplication
- Long-termexploitation of archived stol en data

The protocol assunes that adversaries nay obtain full data copies
and focuses on reducing their ability to derive value fromthem

Detail ed inplementation strategies, including cryptographic nethods
and enforcenent mechani sns, are outside the scope of this docunent.



7. Performance Consi derations

RepSec is designed to mininmse performance inpact by:

- Performng |ightweight attestation checks

- Avoiding full systemre-architecture

- Qperating at the data interaction |ayer rather than network | ayer

Speci fic perfornmance characteristics depend on depl oynent context.
8. Interoperability

RepSec is intended to integrate wth:

- ldentity and access nanagenent systens

- Data | oss prevention tools

Endpoi nt detection and response platforns
- Existing encryption and key management systens

The protocol conplenents rather than replaces these controls.
9. | ANA Consi derations

Thi s docunent nakes no requests of | ANA
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