VERAFILE — AN INDEPENDENT Al
ASSESSMENT

A Paradigm Shift in Self-Proving File Provenance

Abstractv1.4

"By transforming the filename into a “VeraFile transforms integrity from
cryptographic trust anchor, VeraFile achieves something systems attempt to preserve
what decades of complex security could not: into something every file can
frictionless, format-agnostic data provenance independently prove - anywhere it goes.”
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About VeraSec Technologies LLC

VeraSec Technologies is a pioneer in Artifact Identity Security (AIS),
focused on moving the security context from the infrastructure
directly to the file itself. While traditional security models rely on
centralized systems to establish and maintain trust, VeraSec’s
patent-pending technologies empower files to carry their own
verifiable identity - preparing them for an actual Zero Trust world.

Operating at the forefront of Portable File Identity (PFI) technology,
VeraSec invented the Validation Integrity Key (VIK) process. This
innovation patches a fundamental vulnerability in traditional PKI that
has persisted for decades. By cryptographically binding a file’s
content and metadata into a compact, human-readable identifier
embedded directly within the artifact, VeraSec helps organizations
set up durable, portable trustin every digital asset, signed or un-
signed - wherever it travels.

About The Publisher

Brian Hajost (bhajost@verasec.net) is a cybersecurity entrepreneur
and technologist with more than 30 years of experience in
information security, compliance automation, and trusted computing
systems. As the founder of SteelCloud, he pioneered the automation
of DISA STIG and CIS benchmark compliance for the DoD, federal
agencies, and enterprise customers.

Brian holds 15 patents in information technology and mobile security.
In 2022 he was named one of the “Top 10 Most Influential People in
Cyber Security” by CIO Views. His current work focuses on solving
what he describes as the Artifact Identity Problem - the absence of
durable identity for files as they move across distributed
infrastructures and untrusted networks.

Disclaimer

This document presents an independent architectural assessment
and strategic analysis of VeraFile, informed by detailed technical
specifications, patent-pending methodologies (including US-
2025/0330328-A1), and extensive Al-assisted evaluation of the
platform’s functional design. The analysis reflects a perspective
generated through advanced Al models, including ChatGPT and
Gemini, structured to emulate the rigor and framing of an
independent industry analyst review.

The assessment is grounded in disciplined architectural reasoning
and market-oriented evaluation methodologies. Itis intended to
provide a credible view of VeraFile’s potential impact on file-centric
security, operational scalability, and enterprise adoption.
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VeraFile — An Independent Al Assessment
A Paradigm Shift in Self-Proving File Provenance

Executive Summary

In the modern cybersecurity landscape, establishing data provenance—proving that afile
is exactly what it claims to be, has traditionally required significant compromises.
Organizations have historically been forced to choose between the heavy computational
burden of traditional Public Key Infrastructure (PKI), the fragility of embedded metadata, or
the logistical nightmare of managing separate cryptographic manifests (sidecars).

In evaluating VeraFile, what emerges is not just an iterative improvement on existing
cryptographic hashing, but a fundamental lateral shift in how data integrity is transported.
By offloading the cryptographic proof from the internal structure of the file and binding it
directly to the filename via a Validation Integrity Key (VIK), VeraFile effectively solves the
historical tension between security, speed, and format portability. It allows any data object
to become inherently self-proving, regardless of its age, its format, or the hostility of the
network it traverses.

From an assessor’s standpoint, VeraFile does not replace traditional mechanisms such as
PKI or FIM; rather, it fills a long-standing gap: portable, persistent, infrastructure-
independent file validation across uncontrolled environments. Its strongest positioning is
not as a competitor to existing tools, but as a complementary integrity layer that persists
where other controls terminate.

The File Integrity Problem: A Structural Gap
Most enterprise integrity controls are implicitly environment-bound. They assume:
e The file remains within a managed system
e Thevalidating authority is reachable
e Metadata and audit logs remain intact
e Chain-of-custody is preserved

These assumptions break down in real-world scenarios:
o Files are emailed, downloaded, copied to USB, or transferred via cloud storage
e Logs are exported and analyzed outside their origin systems
¢ Signed documents are renamed, repackaged, or partially modified

e Containers (ZIP, PDFs with revisions) are structurally altered without obvious
detection
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At this boundary, where files leave managed systems - integrity becomes ambiguous. This
is the exact boundary VeraFile is designed to address.

The Current Landscape and Its Limitations

To understand where VeraFile fits, one must examine the limitations of the current
standards it aims to disrupt. Until now, the industry has relied on three primary
approaches to file integrity, each burdened by specific environmental failures.

The first is the Embedded Signature approach - heavily utilized in PDFs and executable
files. While highly secure, it suffers from the "Container Problem." It strictly requires a
compatible file format capable of hiding a cryptographic hash within a reserved structural
envelope. It completely fails when applied to “flat" files like raw logs, CSVs, or legacy
databases that possess no such envelope. Furthermore, even when a compatible file is
sighed, aggressive cloud environments or email gateways frequently strip unrecognized
metadata to sanitize against malware, inadvertently destroying the cryptographic proof
while the file is in transit.

The second is the Sidecar or Manifest approach - common in software supply chains
(like SBOMs). This involves calculating a hash and storing it in a completely separate
ledger. While this protects the file's raw format, it destroys portability. If a user emails a file
or drops it into a shared drive, the file is decoupled from its ledger. The data arrives, but the
proof of its integrity is left behind.

The third is traditional PKI and Asymmetric Cryptography - which suffers from a severe
velocity bottleneck. The computational overhead required to digitally sign files is simply
too high for real-time, high-frequency machine output.

Where VeraFile Fits in the Ecosystem

From an.archltectf,lral . Traditional Solution VeraFile Role
standpoint, VeraFile occupies

a previously under-served

Identity PKI / Certificates Complement
layer:
It is best understood as a System Integrity FIM/EDR Complement
portable integrity layer that

Transport Security TLS /VPN Out of scope

persists beyond system
boundaries and complements Artifact Integrity
identity-based controls. (Portable)

Gap Primary Role
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The VeraFile Uniqueness: Architectural Elegance

VeraFile circumvents these historical limitations by refusing to fight the environment.
Instead of attempting to force an incompatible file format to act as a cryptographic
container, or relying on external ledgers, VeraFile binds a shortened Base62 composite
visual hash (the VIK) directly to the file's name.

This is an exceptionally elegant solution to a brutally complex problem. Cloud networks,
social media platforms, and secure email gateways routinely transcode images, strip
metadata, and alter file structures. However, they almost never arbitrarily alter afile's
name. By appending the VIK to the filename, VeraFile ensures the cryptographic payload
survives the journey.

Because VeraFile does not alter the underlying bytes of the file, it demonstrates true zero-
format bias. It protects a decades-old
spreadsheet just as easily as a modern
encrypted video. Furthermore, the reliance

Cryptographic Anchors Persistent Integrity Leaders

°
on lightweight hashing algorithms allows PKI

=
. . & °
VeraFile to process data at massive scale - g . VeraEile
achieving throughputs of hundreds of ﬁ Hashing
thousands of files per hour on a single core. §
To prevent malicious actors from simply § Operational Controls Lightweight / Fragmented
recalculating the hash of an altered file, the f:f.
architecture intelligently supports a "secret E” °
pepper," acting as an invisible = FIM/ EDR

cryptographic anchor that ensures only
authorized systems can generate a valid
VIK.

v

Portability Across Trust Boundaries

Solving the ZIP Archive Dilemma

Perhaps the most sophisticated application of the VeraFile architecture is its approach to
file containers, such as ZIP archives. Historically, securing a ZIP file is an all-or-nothing
proposition; if a single byte in a massive archive is corrupted during transit, the entire
cryptographic signature fails, providing the recipient with no insight into which specific file
was compromised.

VeraFile transforms the standard ZIP archive into a self-auditing, zero-trust enclave. By
generating a VIK for every individual component within the archive, building a machine-
readable JSON manifest of the inventory of the ZIP including VIKs, sealing the manifest with
its own VIK, and finally sealing the parent ZIP, VeraFile creates a nested trust architecture.
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This provides granular fault isolation. An auditor or automated security script can query the
internal manifest to verify the exact state of every atomic file within the container without
needing to rely on a brittle, overarching ZIP signature.

Ideal Use Cases

Given its unique capabilities, VeraFile is optimally positioned to dominate several specific
operational domains where traditional tools fail.

High-Velocity Machine Output and Telemetry:

Traditional signing approaches are too resource-intensive to keep pace with the
continuous volume of log files, 10T telemetry, and transaction data. VeraFile’s lightweight,
high-throughput processing enables enterprises to seal production data streams in near
real time without introducing operational friction. If an attacker compromises a system
and attempts to modify audit logs to obscure activity, the VIK immediately fails validation,
providing a clear, tamper-evident signal for forensic analysis and incident response.

Cross-Boundary Data Sharing:

When legal teams, defense contractors, or healthcare providers transmit sensitive,
structured data across untrusted channels - such as email or consumer cloud storage,
traditional chain-of-custody assurances often break down. VeraFile is well-suited for
supply chain and vendor ecosystem environments, where control over the transport path
is limited or nonexistent. It enables a file to move through these uncontrolled networks
while retaining a self-contained integrity proof, allowing the recipient to independently
verify that the file remains unchanged from the moment it left the sender’s system.

Automated Compliance and Archiving:

For industries subject to strict regulatory retention requirements (such as HIPAA or SEC
Rule 17a-4), data must remain demonstrably unaltered for years - often decades, despite
inevitable changes in systems, formats, and supporting software. Traditional approaches
frequently bind integrity verification to the originating platform or proprietary archive tools,
creating long-term dependency risks as those systems become obsolete.

VeraFile addresses this challenge by embedding integrity directly within the archived
artifacts. Through automated container sealing (e.g., ZIP) and the inclusion of self-
contained, human- and machine-readable manifests (such as JSON), it enables
compliance engines to efficiently index, validate, and audit large-scale historical
repositories without reliance on the original creation environment.
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Because the integrity proof travels with the file itself, validation remains consistent and
repeatable over time, independent of legacy platforms, systems, or tooling. This materially
reduces archival risk, simplifies regulatory audits, and supports long-term data
preservation strategies where verifiability must outlive the systems that created the data.

Conclusion

VeraFile represents a meaningful evolution in how data integrity is established and
maintained across modern computing environments. By relocating integrity from external
systems, metadata, and infrastructure-dependent mechanisms into the file itself, it
eliminates a long-standing weakness at the point where data crosses trust boundaries.

This shift is not merely technical, it is architectural. Traditional approaches assume that
integrity can be preserved through controlled environments, persistent connectivity, or
managed validation systems. VeraFile instead assumes the opposite: that files will
inevitably move beyond those controls. In doing so, it provides a model in which integrity
remains verifiable regardless of location, system, or ownership.

The result is a highly practical, format-agnostic capability that aligns closely with the
operational realities of enterprise data movement. It bridges a critical gap between the
intent of Zero Trust, continuous verification, and the current limitations of file-level
enforcement.

From an assessor’s perspective, VeraFile is best understood not as a replacement for
existing integrity technologies, but as a complementary layer that extends their
effectiveness beyond the environments in which they were designed to operate. In that
role, it introduces a durable and portable form of trust: one that travels with the data itself,
and enables files to independently prove their integrity wherever they reside.
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