Al_MEMORY_OS — How the P1A Automated Research Pipeline Works
Purpose

P1A turns the AI_MEMORY_OS research workflow into a continuously usable research
subsystem. Instead of requiring a person to manually tell the system to process every new
research report, a front-door transport detects newly landed or changed research in the
designated Google Drive Research Library and begins the safe, read-only portion of the
governed research pipeline.

The core principle is simple: the system may discover and understand research automatically,
but research never becomes authority merely because it was processed. Durable changes
remain behind the STONE — MASON governance path.

End-to-End Flow

Research Library (Google Drive)
— Automatic Landing Watch

— New/changed source detection
— P1A-01 Intake

— P1A-02 Structured Distillation
— P1A-03 Cross-Reference

— P1A-04 Triangulation

— P1A-05 Synthesis + Development Slices
— P1A-06 Telemetry + Exit Gate
— Candidate Research

— STONE — MASON

— Governed Persistence

1. The Front Door: Automatic Research Landing

The Research Landing Poll Adapter watches the designated Google Drive Research Library on
a recurring condition check. Its first responsibility is identification, not interpretation.

For every observed source it evaluates stable Drive source identity, revision information, scope,
previous intake state, and Research Registry state. If the source and revision are already
known, the result is DUPLICATE_NOOP. Nothing is reprocessed simply because the watcher
ran again.

If a source is genuinely new or changed, it enters P1A-01.
This design deliberately avoids trusting filenames as identity. A flename can be misleading,

duplicated, or renamed. Stable source identity and revision state provide the durable lineage
anchor.



2. P1A-01 — Intake
P1A-01 establishes the immutable intake boundary. It determines what the source is, where it
came from, which registered scope it belongs to, which revision is being examined, whether it

has already been seen, its document nature, and its current authority posture.

Research enters with a non-canonical authority posture. Reading a report does not make its
claims true inside Al MEMORY_OS.

Typical output: HANDOFF_READY.
3. P1A-02 — Structured Distillation

P1A-02 stops treating a report as one large prose blob. It converts the source into atomic,
provenance-linked findings.

Finding types can include claims, architecture patterns, constraints, risks, contradictions,
implementation candidates, open questions, evidence references, and benchmark signals.

Each finding preserves its source locator and lineage. Confidence describes how faithfully the
source was distilled, not whether the external claim is objectively true.

Typical output: STRUCTURED_FINDINGS.
4. P1A-03 — Cross-Reference

P1A-03 asks a different question from ordinary summarization: what does this finding mean
relative to the system we already have?

Each atomic finding is compared against the Research Registry, current Notion authority/canon,
Google Drive control-plane state, and validated implementation or execution evidence.

Findings are classified as NEW, SUPPORTS, CONTRADICTS, or SUPERSEDES. This
prevents renamed ideas from being mistaken for architectural breakthroughs and prevents
external research from silently overriding established authority.

Typical output: CLASSIFIED_FINDINGS.
5. P1A-04 — Triangulation
P1A-04 compares concepts across independent root research sources. Derivative artifacts

created from one source do not receive extra votes. Distillations, summaries, registry records,
and receipts cannot manufacture artificial corroboration.



The system separates convergence, divergence, and source-specific findings. Multiple
independent reports agreeing on a direction raises its research priority, but agreement does not
automatically create canon.

Typical output: CONVERGENCE_SIGNALS.
6. P1A-05 — Synthesis and Development Slices

P1A-05 is the decision-compression layer. It converts the triangulation map into a compact
synthesis and bounded engineering candidates.

A candidate can describe the research signal, engineering hypothesis, affected system
component, proposed development slice, experiment, success metric, risk, readiness state, and
required evidence.

Candidate states can include READY_FOR_DEV_REVIEW, PROTOTYPE_IN_SIMULATION,
BENCHMARK_FIRST, and DEFER.

This stage also explicitly supports NO_CHANGE decisions. Research agreeing with something
Al_MEMORY_OS already implements is evidence supporting the existing architecture, not a
reason to rebuild it.

Typical output: CANDIDATE_DEV_SLICES.

7. P1A-06 — Telemetry and Exit-Gate Harness

P1A-06 verifies the pipeline itself. It reconstructs the causal trace and tests whether source
lineage was preserved, scope boundaries remained isolated, replay is deterministic,
duplicate/no-op behavior survived replay, parent chains remain intact, independent roots were
counted correctly, and no unauthorized promotion occurred.

The Observatory can consume explicit stage state, outcome, provenance integrity, replay
integrity, scope isolation, root-source count, blocked/no-op states, approval status, and exit-gate
result rather than inferring history from scattered documents.

Typical output: EXIT_GATE_PASSED.

8. STONE and MASON

P1A understands and evaluates research. It does not receive unrestricted authority to rewrite
the system.



STONE packages the proposed durable change: source artifacts, provenance, scope, lifecycle
intent, authority posture, and boundaries.

MASON evaluates the governed execution: policy, approvals, lifecycle assignment, destination
routing, and permitted durable writes.

The intended chain is:

Knowledge

— Evidence

— Candidate

— STONE

— MASON

— Governed Persistence

not:

Research
— automatic belief
— canon.

9. What We Proved with the Three-Report Pilot

The P1A implementation was developed incrementally and exercised against real research
sources rather than only synthetic diagrams.

The pilot used three independent research roots covering bounded self-improving workflows,
Just-In-Time Context Gateway / external cognitive memory, and Workflow Digital Twin /
execution observability architecture.

The system demonstrated source/revision deduplication, atomic distillation, comparison against
existing AlIOS architecture, independent-source triangulation, compact development synthesis,
deterministic trace/replay/provenance verification, and governed non-canonical persistence.

The final Context Gateway and Workflow Digital Twin sources completed durable persistence as
Research / non-canon / drive_shadow objects. Their completion did not promote their proposed
mechanisms into canon.

10. How We Built It

The architecture was not designed as one enormous memory agent. It grew from recurring
operational failures.



The original problem was loss of useful discoveries across conversations. Adding memory
exposed harder questions: which project owns a fact, which version is current, where a claim
came from, whether something is research or a decision, whether it was implemented, which
system owns the authoritative copy, how conflicts are resolved, and how sibling projects remain
isolated.

Those problems drove separation of Memory, Research, Assets, Repositories, Sources, and
Execution. Scope resolution followed. Then authority rules, STONE, MASON, lifecycle states,
receipts, telemetry, selective context, research ingestion, cross-reference, triangulation,
synthesis, exit gates, and finally automatic arrival detection.

The system therefore evolved from real failure modes rather than from a single idealized
architecture diagram.

11. What Changed with P1A

Before P1A automation:

User — manually request research processing — ChatGPT — research workflow.
After P1A automation:

Research lands in Drive

— Landing Adapter detects it

— identity/revision check

— duplicate becomes NOOP

— genuinely new or changed research enters P1A

— research is distilled and compared

— independent evidence is triangulated

— development candidates are synthesized

— trace/provenance/replay gates verify the run

— STONE and MASON govern any durable persistence.

The practical result is that research can arrive, be recognized, safely processed, compared
against existing knowledge, synthesized into engineering candidates, audited, and routed
toward governed persistence without requiring a manual intake request every time.

12. Why This Matters

The key achievement is not simply automation. It is bounded automation.

Al_MEMORY_QOS can learn about a concept without automatically believing it. It can discover

an engineering opportunity without automatically implementing it. It can preserve useful
research without allowing research to become authority. And it can explain afterward exactly



which source produced which finding, which stages touched it, what evidence supported the
result, and what was or was not promoted.

That makes the research subsystem useful both as an operational component of
Al_MEMORY_OS and as a demonstrable reference architecture for documentation explaining
how others can construct a governed external-memory and research system of their own.
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Status

P1A-01 Intake: COMPLETE

P1A-02 Structured Distillation: COMPLETE

P1A-03 Cross-Reference: COMPLETE

P1A-04 Triangulation: COMPLETE

P1A-05 Synthesis + Development Slices: COMPLETE
P1A-06 Telemetry + Exit Gate: COMPLETE
Automatic Drive Front Door: CONNECTED
Three-Report Durable Closure: COMPLETE

P1A Production Exit: PASS



