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Docker Swarm Simplified Container Orchestration. The Containers Are
Still Opaque.

by Nick Clark | Published March 28, 2026 | PDE

Docker Swarm provided native container orchestration built into the Docker engine, offering simple service deployment, scaling, and rolling updates with
minimal configuration. The ease of transitioning from single-host Docker to multi-host Swarm was a genuine advantage. But Swarm orchestrates
containers as opaque processes: schedule, monitor health, restart on failure. It does not understand what the container is doing semantically, whether its
governance constraints are satisfied, or whether its memory state is valid. The structural gap is the same as every container orchestrator: between container
management and governed agent execution.

Docker Swarm's simplicity and Docker-native integration made container orchestration accessible to teams that found Kubernetes too complex. The gap
described here is about semantic agent governance, not about orchestration simplicity.
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Services without semantic understanding

Swarm organizes containers into services with desired replica counts, update policies, and resource constraints. The platform ensures the desired number
of replicas are running and healthy. But health is defined by health check endpoints, not by semantic state validation.

An agent whose governance policy has been revoked but whose health endpoint returns 200 OK continues to run. Swarm cannot distinguish between a
healthy container and a governance-compliant agent because it has no model of agent governance.

No execution governance beyond restart policies

Swarm provides restart policies: restart on failure, restart always, or do not restart. These are binary decisions based on container exit codes. There is no
mechanism for graduated governance response: reducing an agent's capability envelope, placing it in inquiry mode, or requiring additional validation
before continued execution.

The execution governance vocabulary is limited to running or not running. Agent governance requires a richer vocabulary of execution states and
transitions.

What a cognition-native execution platform provides

A cognition-native execution platform provides continuous governance validation, not just health checking. Agent execution state includes confidence,
integrity, capability envelope, and governance compliance. The platform can restrict execution to inquiry mode, require quorum validation for sensitive
operations, and enforce lineage continuity across restarts.

Docker's container runtime could serve as the process-level isolation layer within a cognition-native platform. The governance layer above would provide
the semantic understanding that container orchestration does not.
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The complete runtime for governed, persistent agents.
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Primary Technical Disclosure

o A Cognition-Native Execution Platform for Distributed, Stateful, and Governable Agents

Secondary Technical

o Six-Field Canonical Agent Schema: Structural Definition of Autonomous Semantic Agentso Semantic Nest Instantiation: Dynamic Execution
Environments From Agent Density and Entropyo Trust Zone Overlay Governance: Logical Policy Domains Independent of Network Topology© Scoped
Quorum Mutation Validation: Independent Validators With Meta-Policy Escalationo Meta-Policy Override Resolution: Higher-Level Governance for
Local Quorum Decisionso Semantic Router: Schema-Aware Propagation Replacing Address-Based Forwardingo Dynamic Agent Hash Derivation:
Deterministic Identity From Memory and Mutation Historyo Dynamic Device Hash Derivation: Substrate Identity From Device-Local Entropyo Content

Device Lineageo Trust Slope Validation Across Zone Migration: Continuity Verification With Quarantineo Pseudonymous Propagation: Recognition by
Slope Rather Than Global Identifiero Alias Slope-Band Indexing: Symbolic Resolution Through Trust-Slope Pathfindingo Fallback Rehydration:
Recovering Partial Agents Through Contextual Policy Inferenceo Structural Validator With Fallback Routing: Schema Verification Before Executiono
Execution Graph Manager: Structured Lineage of Agent Reasoning and Transformationo Full and Partial Agent Interoperability: Cross-Boundary,
Semantic Exchange Under Policyo Cross-Topology Substrate Deployment: Identical Agent Structure Across All Substrates

Applications (General)

o Multi-Cloud Agent Orchestration Without Centralized Schedulerso Autonomous Fleet Coordination Through Self-Governing Agentso Enterprise

Workflow Without Orchestration Serverso Smart Contract Execution Without Blockchain Latencyo Distributed Scientific Computing With Governed

Command

Applications (Specific)

o Kubernetes Orchestrates Containers. It Does Not Know What They Are Doing.o Temporal Solved Durable Workflows. The Workflows Have No
Semantic Identity.o Apache Airflow Orchestrates DAGs. The Tasks Inside Them Are Ungoverned.o Prefect Made Data Workflows Pythonic. The
Execution Model Is Still Task Scheduling.o AWS Step Functions Made Serverless Orchestration Visual. The Steps Have No Semantic State.0 Azure
Durable Functions Made Stateful Serverless Possible. The State Has No Governance.0 Nomad Schedules Any Workload. It Does Not Know What Those
Workloads Are.e® Docker Swarm Simplified Container Orchestration. The Containers Are Still Opaque.o Apache Mesos Managed Datacenter Resources.
The Resources Had No Semantic Governance.o Argo Workflows Orchestrates Kubernetes-Native Pipelines. The Pipeline Steps Have No Governance.o
Dagster Made Data Pipelines Software-Defined. The Pipeline Has No Governance Substrate.o Luigi Defined Task Dependencies for Data Pipelines. The
Tasks Execute Without Governance.o Camunda Orchestrates Business Processes. The Process Engine Has No Semantic Agent Governance.o Zeebe
Scaled Workflow Orchestration Horizontally. Governance Did Not Scale With It.
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and brand. Other names may be trademarks of their respective owners.

Platform operated by Adaptive Query LLC, which provides patent and trademark licensing services. Copyright © 2025-2026 Nicholas Clark. All rights
reserved.
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