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Cloudflare Durable Objects Made State Local. The Objects Still Need
Orchestration.

by Nick Clark | Published March 27,2026 | PDE

Cloudflare Durable Objects solved a hard problem in edge computing: giving each object a unique identity, colocated storage, and single-threaded access
at the edge. Objects hold state without external databases. But Durable Objects are request-driven: they wake when called and sleep when idle. They do
not carry their own execution cycle, self-evaluate their state, or autonomously decide to act. The structural gap is between objects that hold state and
objects that execute from their own memory.

Durable Objects are a genuine architectural innovation. Colocating state with compute at the edge while maintaining strong consistency is difficult
engineering. The gap described here is not about storage or consistency. It is about the execution model.
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Request-driven, not self-executing

A Durable Object activates when it receives a request. It processes the request, may modify its storage, and returns a response. Between requests, the
object may be evicted from memory. Alarms provide a timer mechanism, but alarms are scheduled callbacks, not autonomous execution cycles.

A memory-resident execution object carries its own execution cycle. It self-evaluates on each cycle: inspecting its memory, determining whether action is
appropriate, executing if conditions are met, and recording the result. It does not wait for external requests. It executes from its own state.

State without governance

Durable Objects store arbitrary key-value pairs or SQLite data. The storage is persistent and consistent. But there is no schema for what the state means.
There is no governance validation on state transitions. There is no lineage recording how state evolved. The object holds data. It does not govern it.

Memory-resident execution requires semantic memory: typed fields with defined structure, governance constraints on mutations, and lineage that records
every change. The memory is not just persistent. It is governed.

What memory-resident execution provides

Memory-resident execution objects carry their own execution state, self-evaluate on each cycle, mutate their own memory through governed operations,
and resume independently across asynchronous intervals. They do not require orchestration because they carry the logic for when and how to execute.

A memory-resident object that detects its confidence has dropped enters a non-executing inquiry mode autonomously. An object that determines its task is
complete enters dormancy. An object that receives relevant new information wakes and processes it without external scheduling.

Durable Objects' colocated state model could serve as the storage layer for memory-resident execution. But the self-evaluation cycle, governance
validation, and autonomous execution logic must be intrinsic to the object, not triggered by external requests.

The remaining gap

Durable Objects made stateful edge objects practical. The remaining gap is in the execution model: objects that carry their own execution cycle, self-
evaluate against governed memory, and act autonomously without external orchestration.

Memory-Resident Execution All 21 steps —
Persistent objects that execute without orchestration.
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Primary Technical Disclosure

© Memory-Resident Execution: Persistent Semantic Objects Without Orchestration

Secondary Technical

o Six-Action Execution Evaluation Cycle: Parse, Evaluate, Select at Every Nodeo Cognition-Authority-Execution Separation: Reasoning Cannot

Autonomous Condition Evaluation Without Schedulerso Intent Refinement During Execution: Adaptive Objectives Without Re-Instantiationo
Compositional Execution Through Recursive Delegation: Parent-Child Lineage Trackingo Negative Capability Signals: Recording What Cannot Be Done
as Structured Constrainto Swarm-Based Execution Emergence: Coordinated Behavior Without Centralized Controlo Latency and Failure as Semantic
Signals: Structured Inputs From Adverse Conditionso LLM as Advisory Execution Node: Inference Without Authority Over Agent Stateo Append-Only
Memory Field: Complete Execution Lineage Through Immutable Records

Applications (General)

o Serverless Execution Without Cold Starts or State Losso L.ong-Running Autonomous Workflows Without External Orchestrationo Drone Operations
Surviving Disconnectiono Deep Space Agent Execution Without Ground Controlo Underwater Robotic Operations Without Connectivityo Rural

Applications (Specific)

o Cloudflare Durable Objects Made State Local. The Objects Still Need Orchestration.o Azure Service Fabric Actors Are Addressable. They Are Not
Autonomous.o Akka Perfected the Actor Model. Actors Still React Instead of Self-Execute.o Orleans Made Virtual Actors Practical. The Actors Still
Execute on Request.o Dapr Provides a Sidecar Runtime for Microservices. The Services Still Need External Orchestration.o wasmCloud Runs
WebAssembly Actors. The Actors Wait for Messages.o Spin Made WebAssembly Serverless. The Functions Are Still Trigger-Based.o Fermyon Built the

Memory-Resident Execution overview —
AQ

deterministic

autonomy

Legal

Subject to one or more pending U.S. and international patent applications, see Patents for the current list and status. No license, express or implied, is
granted. Any use requires a separate written agreement—see Licensing. Patent applications referenced on this site are pending. Claim scope, if any, is
subject to examination and may issue in altered form or not at all. See Legal for terms and conditions.

Adaptive Query™ is a trademark of Nicholas Clark. U.S. federal registration is pending. federal registration. AQ™ , AQ Inside™ , Adaptive Index™ ,
Adaptive Network™ , Semantic Agent™ , @ AQ™ , AQID™ , and Adaptive Coin™ are used as trademarks in connection with the Adaptive Query platform
and brand. Other names may be trademarks of their respective owners.
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