Capability-Partitioned
Workflow Execution

An Architecture for Safe, Flow-Controlled
Autonomous Systems

STATUS: ARCHITECTURAL PATENT / TECHNICAL SPECIFICATION
CORE INVENTION: FLOW-CONTROLLED PIPELINES
OBJECTIVE: HIGH-VELOCITY AUTOMATION WITHOUT CAPABILITY COLLAPSE
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The Fatal Flaw of the ‘Autonomous Loop’

i o THE MECHANISM:

—>| Observe Conventional agents operate as
closed control loops where a single
component observes data, reasons
about it, and executes tools directly.

THE RISK:

A single software component
possesses three dangerous powers
simultaneously:

CAPABILITY
COLLAPSE

Nl 1. Informational Access (Reading)
TRy 2. Decision Authority (Choosing)
Act Reason 3. Execution Capability (Acting)

/ 5
CONSEQUENCE:
& \( Unbounded Action Velocity &
: Implicit Trust Boundaries.
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Why ‘Vibecoding’ Fails: The Threat Landscape

International Orange

e PROMPT INJECTION
JetBrains Mono Bold
External content (emails, PDFs)

dictates execution commands.

International Orange
HOST COMPROMISE
JetBrains Mono Deplay Bold

SSH brute force grants shell
access to agent configuration.

International Orange
CREDENTIAL EXTRACTION
Access to local keychains or
password manager CLIs.

International Orange
BROWSER HIJACKING
Agent inherits authenticated

user sessions (cookies/tokens),
leading to account takeover.

VERDICT: We cannot patch the loop. We must structurally replace it.
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The Paradigm Shift: From Loop to Pipeline

THE OLD WAY THE NEW WAY

CAPABILITY =——— >

e
#H.- ~, __1__ N ~ - = L

Reason

Autonomous Loop. Risk of runaway execution. Service-Based, Flow-Controlled Workflow.

i INDEPENDENT CLAIM 1: No subsystem independently possesses both informational access and
__execution capability. Reasoning components are structurally incapable of external side effects. |
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Architectural Overview: The 5-Stage Flow
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MECHANIC: Flow Control. If downstream execution is saturated, the
system throttles upstream reasoning. No runaway agents.




Stage 1 & 2: Reasoning & The Immutable Proposal

READ-ONLY
REASONING

IMMUTABLE
TASK PROPOSAL

READ-ONLY REASONING:

 Accesses external data via
mediated interfaces.

« Zero write access. Prohibited
from invoking network
operations.

THE ARTIFACT:

» Declarative: “l want to do X",
not “l am doing X".

« Content-Addressed: Once
created, the proposal is frozen.

« Contains: Intent, Required
Capabilities, Provenance.
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Stage 3 & 4: The Monotonic Gatekeepers

PRINCIPLE: MONOTONIC VALIDATION

- Validation services can only RESTRICT,
REJECT, or CONSTRAIN.

- Fundamentally cannot grant new
permissions.

- Acts as a filter, not an amplifier.

EXECUTION

AUTHORIZATION MECHANICS:

- Requires explicit issuance of
Authorization Artifacts.

- Governance: Human-in-the-loop,
Multi-party thresholds, Time-delays.

- Auditability: Every decision is logged
and immutable.
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Stage 5: Execution in a Pristine Environment

EPHEMERAL
CREDENTIAL

THE ENVIRONMENT:

- Pristine State: Initialized to a
known-good state before every job.

- Ephemeral: No persistence.
Environment destroyed after task.

CREDENTIAL SECURITY:

- Keys injected ONLY at moment of
execution.

- Exist in volatile memory. Vanish
immediately.

- Executor is a "dumb” tool.
No reasoning. Follows signed
Authorization Artifact.
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The Unified Pipeline: Humans are Just Another Input

g NO ‘GOD MODE":
L9 s E\ i User commands go through the exact same
\9_} | { } pipeline as automated agents.
INPUT CONFINEMENT:
- User input is treated as ‘Untrusted Data’

- Multi-Stakeholder Authorization supported
across all channels.

\ M / - Can influence reasoning, but cannot bypass
validation.
‘ | COLLABORATIVE CONTROL:

REASON > VALIDATE > EXECUTE
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Policy-Scoped Caching via Placeholder Substitution

SHARED CACHE AUTHORIZED SESSION
RAW OUTPUT CACHED STRUCTURE RE-MATERIALIZED
CREDIT CARD: CREDIT CARD: CREDIT CARD:
4552... > TOKEN_CC_1 552 v s

THE INVENTION: RESULT:
Placeholder Substitution caches the structure of Reasoning is reusable. Secrets are
reasoning but replaces private values with tokens. never persisted in the cache.
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Scalability: Distributed Reasoning & Encrypted DAGs
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PARALLEL VELOCITY:

Tasks are grouped into batches
(SIMD-style). Backpressure
maintains system stability.

ENCRYPTED DAGs:

- Complex workflows broken into
encrypted graph segments.

- Distributed agents process
segments without knowing the
"Master Plan".

- Massive horizontal scaling with
confidentiality.
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Defense-in-Depth: Architecture as Immunity
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=== ARCHITECTURAL DEFENSE

ATTACK VECTOR
SO el T £ar 11|
L \ull Rilirea ==l
Prompt Injection | l Reasoning IS Read-Only. Input = Data, not Instructions.
k ' il = B IS,
_1&!.. a. — / _ ',-v' J I
Credential Theft \ r Ephemeral keys in Prtstlne Environments.
\ RN R A IWATS,
\ //, ISSIR =47
Host Compromise \ L No sersistent host. Agents do not run as root.
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Supply Chain Backdoors

Skills are declarative and permission-scoped.
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The Dual-Mode Assistant

- Read-only or Copy-on-Write.

- Generates answers, summaries, analysis.

- Touches no shared state.

l

ANALYSIS
ENGINE
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> REPORT ——>

—> ANSWER
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@
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IRINITABLE
PROPOSAL

- Generates Immutable Task Proposals.

- Submits to full validation pipeline.
ACTION MODE - capable of changing the world.
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The Future of Safe Autonomy

RETRTCTEYN WALN
DATA FLON

ERRTILERY DEFEENSE

=il - SAFETY BY CONSTRUCTION:

———— Partitioned capabilities
e ‘ S e e | prevent unauthorized actions.

j - ATSCON TT I !
| | |
i srm—
merer | TASK POLICY RISK | approvaL | 11T — || s [ - AUDITABILITY:
40700t — 7| GENERATOR ’| ASSESSHENT ’|  QUEUE TR 1| auTonony | | : Complete post-hoc verification

| ﬁ\ ] e
[ e e - SCALABILITY:
- S High velocity via parallel
pipelines.

OHE-WAY DATA FLOW

PROTECTIVE
PLATEB

UNPRETEETTVE
PROTEETIVE

“TRUST 1S ARCHITECTURAL, NOT POLLCY-BASED.”
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