ship dataiconstantly.

An Architectural Overview of the Aptlantis Project

Aptlantis Application-as-Data Runtime (AADR) & Archive Multi-Hash Standard (AAMHS)
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We are building a new kind of platform

The core of Aptlantis is designed to address three interconnected challenges:

1. Long-Term Reproducibility

How can we guarantee that a digital
artifact and its surrounding application
context can be perfectly recreated and
verified decades from now?

2. Al & Automation Native

How do we design a system where the
application’s state, content, and Ul are
legible and editable by automated
agents and LLMs, not just humans?

3. Zero-Rebuild Agility

How can we evolve an application’s
content and structure in real-time

without the friction of traditional build

and deploy cycles?
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Our solution is built on two pillars

AAMHS v1.0 @ AADRV1.0

The Digital Bedrock The Live Engine

The Aptlantis Archive Multi-Hash Standard. The Aptlantis Application-as-Data Runtime. A

A formal specification for ensuring long-term data-first runtime model where Ul, content, and
cryptographic integrity, authenticity, and post- application structure are stored as queryable
quantum preparedness for all digital artifacts. documents, not static code.

Integrity « Authenticity « Verifiability « Longevity Dynamic « Data-Driven « Evolvable « Al-Friendly

P \

Builds Upon
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Layer 1: The Foundation of Trust (AAMHS)

Before an application can be dynamic,
its underlying data must be provably
static and authentic over time.

— Long-Term Cryptographic Integrity:
) Ensures artifacts are unchanged.

— Unbroken Authenticity: Guarantees the
! origin of the data.

—~ Post-Quantum Preparedness: Built to
~! withstand future cryptographic breaks.

I"

A Tooling Interoperability: Compatible with
I—I L] - L] L] L]
— existing and future verification tools.
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The AAMHS Hash Suite is a Diverse Defense

Each AAMHS-compliant artifact MUST be published with a manifest containing a
diverse set of 8 required hashes. This diversity provides resilience against future
cryptanalysis and supports a range of use cases.

Cryptographic Diversity

(SHA2 + SHA3 Families)

SHA256 SHA3-256
SHA512 SHA3-512

Rationale: Resilience through
dual-family cryptographic
algorithms.

@}@7{ Modern Speed
5, & Parallelism

BLAKE3
K12

Rationale: Extremely fast
hashing for modern CPUs and
post-quantum friendliness.

YUY Tooling & Legacy
) Compatibility

xxXHashé64
CRC32

Rationale: Essential for rapid
non-crypto checks and
broad tooling support.
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AAMHS Signatures: Authenticity Through Eras

AAMHS mandates a dual-signature model to guarantee authenticity for both current and post-quantum
ecosystems. Every "snapshot-hashes.txt" file must be signed twice.

#1. Today’s Standard: PGP Signature #2. Tomorrow’s Standard: Post-Quantum Signature
 Method: Signed with the Aptlantis Archive e Method: SPHINCS+ or Dilithium (Recommended
Signing Key. in v1.0, may be required in v2.0).
e Purpose: Guarantees authenticity and provides e Purpose: Ensures that authenticity can still be
an unbroken lineage using widely supported, verified in an era where classical cryptography is
existing verifier tools. broken.
&R SPHINCS+
G ‘snapshot-hashes.txt'

Present —V'
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Layer 2: The Blueprint as Data (AADR)

In Aptlantis, the application is not code; it is a
queryable graph of documents in a database.

Key Principles

Canonical Source of Truth: MongoDB stores all Ul
components, pages, content, mirror metadata, and
themes as JSON documents.

Live Editing / Zero-Rebuild: Changes to documents
in the database are reflected immediately. No
rebuild or redeploy step is necessary.

Schema-Driven & Evolvable: Document structures
are defined by schemas, allowing for controlled
evolution and Al-friendly interaction.

Layer 2: AADR Data Model
Application Graph

Layer 1: AAMHS Bedrock
(text from previous slides)
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The Application Graph is Composed of Typed Documents

The runtime reconstructs the site on each request by traversing relationships between core

document types.

"page” document
path: “/mirrors/python’

references

V

“ui_component’ document
slug: 'ui_mirror_card_grid'

references

\'4

{

}

"path": "/mirrors/python",

"title": "Python Package Index Mirror",

"components": [
{ "component_id": "component_hero_banner_abc" },
{ "component_id": "component_search_bar_def" },
{ "component_id": "component_package_grid_ghi" }

]

‘mirror_entry' documents
mirror_id: 'python_mirror'

A simplified "page’ document illustrating
component references.
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Layer 3: The Engine That Interprets the Blueprint

The AADR Runtime is a lean interpreter. Its job is

to query the database and assemble the application
on-demand.

How it Works

_1 Technology: A Node.js/Next.js application.

/> Function: Acts as a loader and renderer.

=, On Request:
.. Queries MongoDB for the requested "page definition.
. Fetches all referenced “ui_component™ documents. Layer 2:
3. Resolves data bindings (e.g., fetches mirror artifacts). AR ]
I. Hydrates the layout with the documents and data.

AAMHS Bedrock -
Why This Matters \\

AADR: Runtime

Live Interpreter

This architecture enables Zero-Rebuild Deployments.
The application state *is* the database state.
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Anatomy of a of a Zero-Rebuild Request

A user requests the page “/mirrors/python’

{I:I I REQUESt >  'GET /mirrors/python hits the server.

l

@ 2. Route Resolution ——  The runtime queries the page collection for ‘path = '/mirrors/python'".

\

Drjlf[mﬁ 3 Component Fetch — The runtime reads the "‘components’ array from the page document and

‘mDﬂ \L fetches each corresponding the ui_component document.
g ST .,  For components that need data, the runtime queries the mirror_entry
E e @ 4. Datf Binding ~  and artifact_entry collections.
0 The runtime assembles the page using the component logic and the
gc!@ % 5. Render 2 fetched data. oz ; : :

l

— 6. Response

h 4

The fully rendered HTML is sent to the client.

Key Takeaway: At no point was a pre-compiled file for /mirrors/python loaded from disk. The page was assembled live from the database.
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Layer 4: The Control Plane for a Live System

The application’s state can be modified through
multiple, purpose-built interfaces, from direct
manipulation to scripted automation.

The Three Editing Models

= Direct Manipulation
E‘ | Tool: MongoDB Compass

Use Case: Quick, manual edits to a page layout or a single
component. Changes are live instantly.

Scripted Automation

Tool: Jupyter Notebooks

Use Case: Bulk ingestion of new mirror data, schema
migrations, or creating hundreds of artifact entries at once.

Generative Assistance

é } Tool: LLMs / Al Agents
Use Case: Proposing new UI components, generating
schemas, or drafting content for human review.

g

Control Plane
Compass [ Jupyter / Al Agents

i

l

e @

AADR: Runtime @@ e D £ i‘-‘-l
(Live Interpreter) e},

]

Layer 2: B

AADR Data Model £\ U
Layer 1:

AAMHS Bedrock
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Example: Adding a ‘WinGet Packages’ Mirror In
Minutes

A step-by-step walkthrough of how a new, fully functional section is added to the site
without a single code deployment.

E\% = 5 * + |
LB 2.l s T

s

C

Ingest Data Define the Mirror Create UI Component  Create the Page

A script scans the WinGet A single ‘'mirror_entry’ A new ‘ui_component’ document A new ‘page’ document is inserted
mirror directory and inserts document is created to represent s inserted. Its "code.body’ with “path: '/mirrors/winget'’,
thousands of ‘artifact_entry the WinGet mirror as a whole. contains the logic to render a linking to the hero banner and the

documents into MongoDB. card for a WinGet package. new WinGet card grid component.

Result: Visiting /mirrors/winget now instantly renders the new, fully-featured section.
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Closing the Loop: How the Live Engine Uses the Digital Bedrock

AADR is not just built on fop of AAMHS principles; it integrates them directly into its data model.

i

"artifact _id": "pkg requests 2.28.1.whl",

TR dfe M E pyERon®;

"hashes": {
"sha256":
*hlake3 ™
fshad-51g%:
Ll o plusi b more

5,

"aamhs_manifest_id": "snapshot py 20251215.asc",
// ... other metadata

i

" "
r
"
r
n

r

This field MUST contain the
complete, AAMHS-compliant hash
suite (SHA256, BLAKE3, etc.). The

Ingestion scripts compute these
hashes.

This links to a "snapshot_manifest
document, which references the
formal “snapshot-hashes.txt.asc’
signature file for archival verification.

Benefit: This allows the UI to directly expose verification data to users, enabling them to verify

downloads against the official, signed manifests.
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The Aptlantis Architecture: A Unified Vision

This layered approach creates a system that is
simultaneously...

* Dynamic & Agile: Evolve the application by
\&*/  shipping data, not code.

 Structurally Sound: Schema-driven and
built on a foundation of cryptographic trust.

~» Automation-Native: Every aspect of the

state can be snapshotted, signed, and

E » Verifiably Archived: The entire application
= preserved with AAMHS guarantees.

application is a machine-readable document.

R
Layer 4: + '
Control *-'-'-

o | 2 pllf&
e’ | — .
Plane \ i :

Compass (Dev Tools)  Jupyter (Research/Analysis) Al (Agentic Ops)

J

Dynamic Rendering

Layer 3:
Fl;:“tlmﬂtf Live Policy Execution
nterpreter

Machine-Readable Logic
Layer 2: Schema-Driven
E;ﬁi?a?ii: r: / Document Graph
Graph Linked Data
Layer 1: . o =
AAMHS [
Bedrock

Immutable Storage Er}rptngréphic Proofs  Archival Integrity
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This Architecture is a Foundation for What Comes Next

The separation of data, logic, and runtime unlocks powerful future extensions:

O-5 £ i

Historical Ul Snapshots Graph-Native Visualizations
Recreate and browse the entire site Use the application graph directly to
exactly as it existed at any point in time render live D3.js visualizations of

by loading an archived database snapshot. software ecosystems and dependencies.

A future tool could export the entire MongoDB application
graph into other formats, like a fully static site or a
command-line tool, treating the DB as the source code.

{:Ea B The Runtime “App Compiler”
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