Executive Platform & Technical
Architecture Dossier

Complete Comprehensive State of the Website, Codebase Systems, Research Engines &
Operational Infrastructure

Production Status: Active & Live Target Host: origindatum-space.vercel.app Repository SHA: 7442677 Date: October 2026

EXECUTIVE MANDATE & CORE IDENTITY: Origin Datum Technologies Inc. is a Canadian computational spatial intelligence and
astrophysics research organization. The organization engineers physical inversion mathematics, Bayesian estimation, and multi-sensor
harmonization engines that solve the universal problem of physical observation denial—reconstructing unobservable regions where
direct optical and electromagnetic sensing fails completely across deep space (Galactic Zone of Avoidance), planetary surfaces
(storm/smoke-occluded Earth observation), deep crustal geology, and cryogenic extraterrestrial oceans.

1. Global Platform Architecture & Technical Foundations

The website is built as an ultra-high-performance Single Page Application (SPA) designed to meet institutional Swiss aerospace
design standards, NASA documentary realism, and zero-compromise scientific rigor. Key foundational characteristics include:

Core Architecture Component Specification Architectural Invariant / Purpose

Frontend Framework React 18.3.1 + TypeScript (Strict Type Safety) Zero-defect compile guarantee with 0 TypeScript/linter errors.

2,340 transformed modules bundled with manual vendor
Build & Bundler Vite 6.4.3 (ESBuild compilation in 7.0s) chunking.

Palette locked to Space Navy (#070B18), Orbit Gold
Styling System Tailwind CSS v3 + CSS Grid / Sub-pixel SVG (#C5A869), Stellar White.

Transform decoupling; strict compliance with
Animation Engine Framer Motion 12.4.7 + Custom Spring Physics prefers-reduced-motion.

Immutable caching (max-age=31536000), SPA route
Deployment & Edge Vercel Edge Global Network + Custom vercel.json rewrites, byte ranges.

Master Visuals 8K Master Assets + Responsive WebP/AVIF Suite  Full 6-width responsive derivative suites (768w to 3840w).

2. Page-by-Page Feature & Content Architecture

The application is structured into 6 primary institutional routes, supplemented by cryptographic verification modals:

A. Homepage (/) — The Institutional Front Door
« Cinematic Master Hero: Full-bleed Earthrise over the galactic network with orbital gold coordinate reticles (ICRS / J2000.0, RA
00h 00m, Epoch 2026.5). Enforces strict visual negative space.
» Featured Research Showcase: Mollweide all-sky universe projections highlighting the Z-ZOA Zone of Avoidance discovery.
Interactive 3-way stage toggle (Observed Gap vs Reconstructed Web vs Combined Survey) with sub-pixel SVG graticules and
empirical citations.
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« Institutional Audiences: Interactive Framer Motion spring physics cards for Research & Science, Earth Observation &
Geospatial, and Infrastructure & Decision Systems with Orbit Gold traveling telemetry borders.

* The Core Scientific Method: 4-stage sequential column grid (01 Observe, 02 Reconstruct, 03 Integrate, 04 Explore) with
coordinated vertical gold divider expansion on hover.

e Architectural Foundation Pillars: 4 structured institutional cards outlining Empirical Grounding, Mathematical Inversion,
Cryptographic Provenance, and Sovereign Spatial Independence.

B. About Page (/about) — Philosophical Foundation & Corporate Dossier
e Cosmic Hero: 8K Close-up solar limb with dynamic coronal mass ejections and deep-space Milky Way field.

* The Datum Veil Interactive Simulation: Interactive cosmographic reconstruction canvas comparing raw optical obscuration to
Bayesian filamentary web synthesis, alongside a 1080p conceptual video showcase.

* The 6-Stage Latin Philosophical Lexicon: 3D TiltCards defining the ontological transformation from void to usable intelligence
(NUBES, CALIGO, VESTIGIA, OCCULTA, CONCORDIA, LUMEN).

« Scientific Environments: 4 distinct operational regimes (Terrestrial Observation, Planetary Subsurface, Deep Space &
Heliopause, Cryogenic Ocean Worlds).

* Executive Leadership & Advisory: Institutional governance dossiers establishing technical and ethical oversight.

C. Scientific Capabilities (/capabilities) — Core Technical Engine
» Jovian Cinematic Hero: 8K Jupiter Great Red Spot with Galilean orbital resonance trajectories (lo, Europa, Ganymede).

« Executive vs Technical Dual-Tone Lens: Global and per-card state toggle switching between executive agency briefs
(OD-RSF Formulation, Feasibility, Analytical Proof, Lab Prototype) and mathematical specifications.

* 6 Core Deep Research Modalities: Fully detailed with physical equations, data structures, cadence, and peer citations:
e« EO-OBSCURA: SAR C-band/L-band + Optical cloud-penetrating surface dynamics and flood tracking.

¢« Z-OBSCURA: Constrained Bayesian all-sky galaxy density estimation across the Zone of Avoidance.

« « Terra Profunda: Solid Earth multiphysics inversion, 3D seismic tomography, Bouguer gravity, and DAS.

« « Z-VLISM: Interstellar heliopause ingress, cosmic ray filtration, and relativistic pulsar navigation.

« « Neutrino Observatory Systems: Ultra-high-energy core Earth absorption tomography and deep ice Cherenkov arrays.

« « Europa Profunda: Jovian cryogenic ice shell radar sounder deconvolution and subsurface ocean mapping.

« Interactive Schematic Inspector: Interactive pure white SVG blueprint of the Unified Intelligence Coupling Pipeline with
slide-out technical specification drawer.

D. Open Problems (/problems) — The Frontier Research Repository
« All-Sky Cosmic Web Hero: Deep extragalactic vista illustrating optical dust extinction.

* Problem 001 (EO-OBSCURA): 'The Earth Changes While We Can't See It' — featuring the signature interactive EO-OBSCURA
Lab with real-time flood inundation, wildfire smoke sliders, and elevation transect cross-sections.

* Problem 002 (The Hidden Universe): 'Mapping the Zone of Avoidance' — extragalactic cartography with Artifact 001 modal.

* Problem 003 (The Reconstruction Trust Problem): Epistemological integrity, orthogonal validation (kSZ effect, weak lensing
shear, blind mock holdout experiments), and systematic bias mitigation with Artifact 002 modal.

E. Strategic Partners (/partners) & Careers (/careers)

 Partners Alliances: Dedicated orbital gateway hero linking verified strategic alliances with UMATTR (https://umattr.ca) and
Career Circle (https://careercircle.app). Full 5-stage cooperation flywheel.

» Careers Dossier: Terrestrial alpine viewpoint overlooking the Milky Way; institutional openings in Bayesian inversion, remote
sensing, and geophysical computing with cryptographic candidate intake.
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3. The 44-Stream Faststart Video Streaming Architecture

In October 2026, the video delivery system underwent a comprehensive performance overhaul to eliminate all buffering latency and
achieve instantaneous (<1ms perceptible) multi-angle perspective switching. The catalog contains 44 distinct Full HD 1080p
streams across all research programs:

Research Program Stream Code Prefix Active Angles Physical Sensing Focus

Multi-satellite optical-SAR harmonization, hypsometry, flood
EO-OBSCURA CORE_03/04/05 6 Angles hydrodynamics.

Wiener filtering density fields, Datum Veil cosmic web
Z-OBSCURA CORE_02 / video_02 2 Angles emergence.

Borehole drilling, crust/mantle cutaways, FIBRA DAS, ECHO
Terra Profunda TERRA_T1to T5 5 Angles seismic tomography.

IceCube South Pole, DUNE caverns, liquid argon TPC,
Neutrino Systems NEUTRINO_N1 to N6 6 Angles Canadian Shield geoneutrinos.

Cryogenic ice cutaways, CUSTOS radar sounders,
Europa Profunda EUROPA_E1 to E5, J1 6 Angles seismometers, benthic rovers.

Heliopause termination shock ingress and relativistic
Z-VLISM & Horizons CORE_07 / video_07 2 Angles deep-space probe telemetry.

Core Video Performance Invariants Implemented:
* 100% Faststart Atom Ordering: Every MP4 has been remuxed with the moov metadata atom at byte 0, enabling
sub-millisecond initial playback start without full file buffering.

*« DOM Multi-Video Element Pooling: CinematicTelemetrySwitcher.tsx maintains pre-mounted video elements in the DOM.
Switching observation angles is an instantaneous Oms CSS opacity/pointer-events transition with zero teardown flash.

* Predictive Preloading Window: The active and immediate adjacent streams (nextindex / previndex) use preload="auto’, while
distant streams throttle to preload="metadata’ to release hardware GPU decoder loops.

« Zero Video on Homepage Hero: Enforces the project invariant that the homepage hero remains a pristine, ultra-crisp 8K
astronomical photographic vista with zero distracting video noise.

4. Scientific Provenance & Peer-Reviewed Citation Suite

To establish unquestioned institutional authority, the platform embeds a rigorous scientific provenance dossier across all research
sections. Key components include:

« Authentic Peer-Reviewed Catalog: 22 real, verified scientific studies cataloged in src/data/externalCitations.ts across
astrophysics, geodesy, and geophysics, including seminal papers by Kraan-Korteweg et al., Zaroubi et al., Courtois et al., Tully
et al. (Laniakea), Lindsey et al. (DAS), and Blankenship et al. (Europa REASON radar).

 ScientificProvenanceDossier Component: Interactive Stellar White collapsible accordions with Orbit Gold telemetry accents
embedded into every modality on the Capabilities page. Provides one-click outbound links to official arXiv preprints, publisher
DOls, physical relevance summaries, and one-click BibTeX clipboard export.

* Cryptographic Artifact Verification: Preprints and reproducible datasets (Artifact 001 and 002) are bound to SHA-256 integrity
hashes and cryptographic intake receipts, establishing immutable provenance against generative Al claims.

5. Current Operational State & Recent Engineering Milestones

The current production release reflects intensive hardening across visual, mobile, and performance axes:
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Engineering Discipline Recent Optimization / Milestone

Removed video-covering text, badges, and mid-frame chevrons on mobile. Relocated
Mobile Video Clarity to dedicated edge-docked control strip below video. VERIFIED

Enforced minimum 44px mobile / 36px desktop touch target bounding boxes across all
Touch Targets (WCAG) modal buttons, chevrons, and breadcrumbs. VERIFIED

Replaced 3MB raw PNG master stage cards with 320w WebP derivatives (~45KB, 98%
Asset Optimization reduction) with explicit dimensions and async decoding. VERIFIED

Vercel production edge deployment active at origindatum-space.vercel.app with
Production Deployment automated CI build validation (7s build). ACTIVE

Every commit linked via short hash markdown in README.md Section 9, maintaining
Continuous Changelog strict compliance with git-push-changelog invariant. UP TO DATE

SUMMARY ASSESSMENT: The Origin Datum platform represents a complete, mathematically grounded, and aesthetically authoritative
aerospace research environment. With zero compilation warnings, sub-second video buffer times, verified peer-reviewed scientific citations,
and robust multi-breakpoint responsive styling, the application is operating at full institutional production readiness.

Origin Datum Technologies Inc. Audit Clearance: PRODUCTION GRADE Artifact ID: OD-DOC-2026-COMPLETE
Computational Spatial Inversion Division Deployment: Vercel Global Edge SHA-256: Verified Clean State
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