
Nick Clark · Published April 25, 2026 · PDF

Tailscale alternative: naming and resolution
when the coordination plane is offline

Tailscale is a widely used mesh VPN that gives devices stable, private
addressing across networks through the WireGuard data plane and a
hosted coordination service. This article looks at one specific axis:
how devices get named and resolved when the coordination plane is
unreachable, and how names survive as devices and ownership
change. It is built on the Adaptive Indexing inventive step, disclosed
in United States Patent Application 19/326,036, which describes a
semantic, anchor-scoped naming fabric with local consensus and
reconciliation on reconnection.

What Tailscale Does

Tailscale builds a private mesh network across a user's or organization's devices. It uses

the WireGuard protocol for the encrypted data plane, so once two devices know how to
reach each other, traffic flows directly and peer to peer wherever the network topology

allows. Around that data plane, Tailscale runs a hosted coordination service that

handles device enrollment, key exchange, access-policy distribution, and the exchange

of connection metadata that lets peers discover and reach one another, including NAT
traversal assistance through relays when a direct path is not available.

https://nickclark.pro/
http://localhost:4173/articles/adaptive-indexing-tailscale.pdf


Tailscale does several things very well. Enrollment is quick and ties into existing

identity providers, so a device joins a network by authenticating rather than by manual

key management. Its MagicDNS feature assigns stable, human-friendly names to
devices within a tailnet, which removes most of the pain of tracking changing IP

addresses. Access is governed by a centrally authored policy, expressed in access-

control rules, that the coordination service distributes to nodes. For a large share of

remote-access and connectivity use cases, this is a clean, low-friction design, and the
direct peer-to-peer data path means that ongoing traffic between two already-

connected devices does not depend on a central server staying reachable.

The Architectural Axis

The axis this article addresses is narrow and specific: how names are assigned,

resolved, and kept continuous, and what that depends on. It is not about the data plane,

which is a separate and well-regarded concern.

In Tailscale's model, the naming and coordination layer is a hosted service that acts as

the authoritative source for device identity, name assignment, and policy. This

centralization is a deliberate design choice and is a large part of why the product is easy

to operate: there is one clear place where enrollment, naming, and policy live, and
clients synchronize against it. The structural consequence, on this one axis, is that

establishing new connections, enrolling devices, resolving names for peers not already

known, and picking up policy changes are operations that reference that coordination

plane. The naming namespace is also organized around the tailnet as an administrative
unit rather than around arbitrary, independently governed semantic scopes. These are

properties of the architecture, not defects. The question worth examining is what a

naming and resolution layer looks like when it is designed so that no single

coordination plane is authoritative.



How the Disclosed Approach Differs

United States Patent Application 19/326,036 discloses an adaptive naming fabric built

on a different structural premise: the resolution layer is decomposed into

independently governed scopes, and authority over naming lives locally rather than in

one hosted service.

Names in the disclosed system are semantic, hierarchical aliases such as

device@user.elizabeth/iot//[hash] , resolved stepwise, with each segment

interpreted relative to its parent scope. Critically, an alias resolves to a stable

underlying unique identifier (UID) rather than binding the human-facing name directly
to a location or key. The specification describes that renaming an alias, for example

from user@elizabeth  to user@liz , does not break references, because applications,

permissions, and data bindings persist through the UID. When a container is split,

merged, relocated, or reassigned to a new owner, aliases are automatically remapped to
the successor using anchor-stored lineage metadata, so references resolve without a

global rebind.

Each scope is governed by a group of anchors that hold the naming, policy, and lineage

metadata for that scope and validate changes through a local quorum. Because
governance is scoped, the specification describes anchor groups forming isolated

quorums to validate mutations and maintain resolution responsiveness during periods

of disconnection or high latency, with mutation lineage reconciled against the canonical

record for that scope once reconnection occurs, using policy-defined arbitration. This is
the asynchronous, reconnection reconciliation property: a scope can keep resolving and

keep accepting governed changes locally, then converge later.

On device identity specifically, the specification describes a pseudonymous, dynamic-

hash protocol. A device is represented by a volatile hash derived from an intrinsic
device identifier and a short-lived local salt; that hash is held only on the user's private

anchor group, while the public index records only the location of that private anchor.

Resolution of an alias such as user@elizabeth  reaches the private anchor, which



performs internal resolution to the current device hash. The specification also describes

decentralized revocation: a compromised device hash can be flagged and the revocation

state propagated so intermediary nodes suppress further resolution, without exposing
device identity or user metadata.

Finally, the specification frames the fabric as retrofittable. Legacy DNS lookups remain

supported as a fallback when an alias fails to resolve within the network, and the

anchor-and-alias layer is described as a structural overlay that can be introduced over
existing decentralized systems without rewriting their core protocols.

Where They Fit Together

These are not straightforward substitutes, and it is more honest to describe them as

addressing different layers. Tailscale delivers a private, encrypted connectivity fabric

with a mature data plane, strong NAT traversal, and tight identity-provider integration.

The disclosed invention is a naming, resolution, and governance layer concerned with
how names are structured, how authority over them is distributed, and how continuity

is preserved through change and disconnection.

One can imagine composition rather than competition. A connectivity fabric provides

the encrypted path between endpoints; a semantically scoped naming fabric could sit
above it to provide alias-to-UID continuity, locally governed namespaces, and offline-

tolerant resolution. Conversely, where an organization's primary need is turnkey

remote access with centrally managed policy and minimal operational overhead, a

hosted coordination model is a reasonable and often preferable fit. The disclosed
approach is aimed at settings where no single coordination plane should be

authoritative, where namespaces are governed by many independent parties, or where

resolution must continue through partition.



Boundary Conditions

Honesty requires stating limits on our side. United States Patent Application

19/326,036 is a patent application describing an architecture and its mechanisms; it is

an early-stage disclosure, not a shipping product, and the comparisons here are

architectural rather than benchmarked. The specification does not assert performance
numbers for the naming fabric, and none are claimed here. Locally governed, eventually

reconciled naming introduces its own tradeoffs that any implementation must confront,

including reconciliation and arbitration behavior when scopes diverge during partition,

the operational cost of distributing governance across many anchor groups, and the
maturity gap between a described architecture and a hardened, widely deployed service.

Tailscale, by contrast, is a production system with substantial real-world operational

history on the connectivity problems it targets.

Nothing here should be read as attributing a fault to Tailscale. Its centralized
coordination model is a sound engineering choice that yields real benefits in simplicity

and speed of adoption, and the axis examined here is deliberately narrow.

Disclosure Scope

The mechanisms attributed to the disclosed invention in this article, semantic

hierarchical aliases resolving to stable UIDs, anchor-scoped local consensus,

asynchronous reconciliation on reconnection, pseudonymous dynamic-hash device

resolution and revocation, and retrofittability over existing resolution systems, are
described in United States Patent Application 19/326,036. The characterizations of

Tailscale and of the surrounding market are external context drawn from generally

known, architecture-level facts about that product; they are not part of, and are not a

claim of, the filing, and the scope of any patent rights is defined solely by the claims as
examined and allowed. Nothing in this article asserts that Tailscale is defective,

infringing, or deficient; the comparison is limited to structural differences on the

specific axis of naming and resolution and is offered as neutral technical context.



Adaptive Indexing (/adaptive-indexing) All 40 steps → (/inventive-steps)

Resolution without global consensus. Anchor-governed self-organization.

U.S. 19/326,036 (/patents/19-326036)

PRIMARY TECHNICAL DISCLOSURE

SECONDARY TECHNICAL

The Adaptive Index: A Scalable Foundation for Decentralized Systems (/articles/the-adaptive-ind
ex-a-scalable-foundation-for-decentralized-systems)

–

Anchor-Governed Hierarchical Nesting: Recursive Semantic Containers at Unlimited Depth (/arti
cles/adaptive-indexing/anchor-nesting)

–

Entropy-Triggered Index Splitting: Deterministic Partitioning Under Mutation Load (/articles/adapt
ive-indexing/entropy-splitting)

–

Dormant Index Merging: Recursive Consolidation of Low-Entropy Subindices (/articles/adaptive-i
ndexing/dormant-merging)

–

Elastic Anchor Group Management: Governance That Scales With Criticality (/articles/adaptive-in
dexing/elastic-anchors)

–

Trust-Weighted Quorum Voting: Consensus Where Weight Reflects Earned Trust (/articles/adapti
ve-indexing/trust-weighted-voting)

–

Asynchronous Consensus Coordination: Offline Vote Completion With Reconciliation (/articles/a
daptive-indexing/async-consensus)

–

Best-Match Alias Querying: Longest-Match Resolution With Stepwise Delegation (/articles/adapti
ve-indexing/best-match-aliases)

–

Action-Typed Aliases: Behavioral Intent Embedded in the Namespace (/articles/adaptive-indexin
g/action-typed-aliases)

–

UID Persistence Through Alias Mutation: Stable Identity Across Structural Change (/articles/adap
tive-indexing/uid-persistence)

–

Lineage-Preserving Structural Mutation: Cryptographic History Through Every Change (/articles/
adaptive-indexing/lineage-preserving-mutation)

–

Proximity-Based Routing With Trust Scoring: Dynamic Path Selection in Decentralized Networks
(/articles/adaptive-indexing/proximity-routing)

–

Dynamic Device Hash for Pseudonymous Authentication: Volatile Identity Without Stored
Credentials (/articles/adaptive-indexing/device-hash-auth)

–
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APPLICATIONS · GENERAL

On-Demand Adaptive Caching: Cache Instances That Follow Usage, Not Configuration (/articles/
adaptive-indexing/adaptive-caching)

–

Predictive Cache Prefetching: Forecasting Models That Proactively Instantiate Caches (/articles/
adaptive-indexing/predictive-prefetching)

–

Contextual Access Enforcement: Policy Graphs Evaluated With Real-Time Telemetry (/articles/ad
aptive-indexing/contextual-access)

–

Mutation Router With Contextual Signals: Policy-Aware Propagation Path Selection (/articles/ada
ptive-indexing/mutation-routing)

–

Impact Simulation During Mutation Staging: Pre-Execution Analysis of Proposed Changes (/articl
es/adaptive-indexing/impact-simulation)

–

DNS Bidirectional Fallback: Hybrid Resolution With Legacy DNS Compatibility (/articles/adaptive-
indexing/dns-fallback)

–

Asset Versioning as First-Class Metadata: Version Entries Under UIDs With Lineage Tracking (/a
rticles/adaptive-indexing/asset-versioning)

–

Telemetry-Driven Topology Mutation: Autonomous Network Reconfiguration From Operational
Data (/articles/adaptive-indexing/telemetry-topology)

–

The Index Is the Territory: The Navigable Substrate Beneath Both Axes (/articles/adaptive-indexin
g/the-index-is-the-territory)

–

Decentralized AI Agent and Model Federation Without a Central Registry: Adaptive Indexing for
Cross-Organization Discovery and Addressing (/articles/adaptive-indexing/decentralized-ai-federat
ion)

–

Payload-Aware Edge Caching and Live Retransmission: Replacing Address-Based CDN
Heuristics With Adaptive Indexing (/articles/adaptive-indexing/cdn-and-live-media)

–

How to Retrofit Adaptive Indexing onto Legacy Decentralized Systems (Web3, Fediverse, DAOs)
(/articles/adaptive-indexing/applying-to-legacy-systems)

–

Why Edge Platforms Still Depend on a Central Authority (/articles/adaptive-indexing/why-edge-pla
tforms-depend-on-central-authority)

–

Supply Chain Tracking Through Governed Namespace Resolution (/articles/adaptive-indexing/sup
ply-chain-provenance)

–

Social Media Platforms Without Central Namespace Authority (/articles/adaptive-indexing/decentr
alized-social)

–

Healthcare Data Federation Through Scoped Governance (/articles/adaptive-indexing/healthcare-
data-federation)

–

Sovereign Government Digital Identity Without a Central Registry (/articles/adaptive-indexing/gov
ernment-identity-infrastructure)

–
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APPLICATIONS · SPECIFIC

Governed Securities Identifier Resolution for Financial Market Data (/articles/adaptive-indexing/fi
nancial-market-data)

–

Cross-Platform Gaming and Metaverse Namespace Governance for Portable Player Identity and
Assets (/articles/adaptive-indexing/gaming-metaverse-namespace)

–

IoT Device-Fleet Identity and Telemetry Without a Central Registry: Adaptive Indexing for
Pseudonymous, Revocable Device Naming (/articles/adaptive-indexing/iot-device-fleet-identity)

–

Coordinating Autonomous Vehicles at the Edge Without a Central Server: Adaptive Indexing for
V2V and V2I (/articles/adaptive-indexing/autonomous-vehicle-edge-coordination)

–

Coordinating Smart Grids and Islanding Microgrids Without a Central Controller Using Adaptive
Indexing (/articles/adaptive-indexing/smart-grid-microgrid-coordination)

–

Delay-Tolerant and Interplanetary Networking: Resolving Names and Governing State Across
Variable-Latency, Intermittently-Connected Links (/articles/adaptive-indexing/delay-tolerant-interpl
anetary-networking)

–

Cloudflare Workers Alternative: Governed Namespace Beyond the Central Control Plane (/article
s/adaptive-indexing/cloudflare)

–

DNS vs. Adaptive Indexing: which holds namespace authority locally? (/articles/adaptive-indexin
g/dns)

–

ENS vs. anchor-governed adaptive indexing: who governs namespace mutation? (/articles/adapti
ve-indexing/ens)

–

Handshake vs Governed Namespace: Who Governs Below the Root? (/articles/adaptive-indexing/
handshake)

–

IPFS vs Adaptive Indexing: Content Addressing Without Governed, Mutable Naming (/articles/ad
aptive-indexing/ipfs)

–

Fastly Alternative for Governed Edge Caching: Distributed Purge Speed vs Distributed Cache
Authority (/articles/adaptive-indexing/fastly)

–

Akamai Property Manager vs Anchor-Governed Edge Namespaces: Where Should Configuration
Authority Live? (/articles/adaptive-indexing/akamai)

–

Bluesky PLC directory vs. adaptive indexing: how do you decentralize did:plc resolution? (/articl
es/adaptive-indexing/bluesky)

–

HashiCorp Consul vs. Adaptive Indexing: Does a Raft-Backed Service Catalog Govern
Namespace Structure? (/articles/adaptive-indexing/consul)

–

Istio Solved Programmable Traffic Policy. The Namespace That Routes Traffic Is Still Central. (/a
rticles/adaptive-indexing/istio)

–

Unstoppable Domains Alternative for Governed Namespace Mutation: Adaptive Indexing (/article
s/adaptive-indexing/unstoppable-domains)

–
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The Graph vs Governed Indexing: Who Holds Authority Over the Index Structure Itself (/articles/
adaptive-indexing/the-graph)

–

Filecoin Proved Verifiable Storage. Discovery and Namespace Governance Are Still Unsolved. (/
articles/adaptive-indexing/filecoin)

–

Arweave Made Data Permanent. It Has No Governance Model for How the Namespace of
Permanent Data Evolves. (/articles/adaptive-indexing/arweave)

–

Ceramic vs Adaptive Indexing: Mutable Data Streams Without Governed Namespace Authority (/
articles/adaptive-indexing/ceramic)

–

Does Kubernetes Govern Cross-Cluster Namespaces Without a Central Control Plane? (/articles/
adaptive-indexing/kubernetes)

–

Amazon Route 53 vs. Anchor-Governed Namespace Authority: Reliability or Governance? (/articl
es/adaptive-indexing/amazon-route53)

–

HashiCorp Nomad Alternative for Governed Namespaces: Distributed Scheduling, Central
Namespace (/articles/adaptive-indexing/hashicorp-nomad)

–

ZooKeeper Coordinates Distributed Systems. The Coordinator Is a Single Point of Authority. (/ar
ticles/adaptive-indexing/zookeeper)

–

etcd Stores the State of Kubernetes. The State Store Has No Scoped Governance. (/articles/ada
ptive-indexing/etcd)

–

Consul KV Distributes Configuration. The Distribution Authority Is Still Central. (/articles/adaptive
-indexing/consul-kv)

–

Raft vs Scope-Governed Consensus: A Governed Alternative to Single-Log Replication (/articles/
adaptive-indexing/raft-protocol)

–

Paxos vs Scope-Governed Adaptive Indexing: Consensus Without Namespace Governance (/arti
cles/adaptive-indexing/paxos)

–

Cosmos and Tendermint Alternative for Cross-Chain Namespace: Governed Adaptive Indexing
(/articles/adaptive-indexing/cosmos-tendermint)

–

AWS Cloud Map vs. Adaptive Indexing: Who Governs the Namespace? (/articles/adaptive-indexin
g/aws-service-discovery)

–

Azure Traffic Manager Routes Globally. The Routing Authority Is Centrally Defined. (/articles/ada
ptive-indexing/azure-traffic-manager)

–

GCP Service Directory Centralizes Service Registration. Registration Is Not Governance. (/article
s/adaptive-indexing/gcp-service-directory)

–

Netlify DNS Simplifies Deployment Routing. The Namespace Authority Is Still Netlify's. (/articles/
adaptive-indexing/netlify-dns)

–

Vercel Edge Alternative: Distributed Execution vs Deployer-Governed Routing Authority (/article
s/adaptive-indexing/vercel-edge)

–
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Bunny CDN Alternative: Adaptive Indexing and Governed Edge Cache Resolution (/articles/adapti
ve-indexing/bunny-cdn)

–

KeyCDN Optimized Content Delivery. The Delivery Namespace Is Centrally Controlled. (/articles/
adaptive-indexing/keycdn)

–

Limelight Networks Built Private Infrastructure for Delivery. The Namespace Governance Is Still
Central. (/articles/adaptive-indexing/limelight)

–

StackPath Alternative for Governed Edge: Unified Edge Services vs Distributed Namespace
Authority (/articles/adaptive-indexing/stackpath)

–

Envoy Proxy Made Service Mesh Data Planes Programmable. The Control Plane Still Governs. (/
articles/adaptive-indexing/envoy-proxy)

–

NGINX Powers the Web's Reverse Proxy Layer. Its Configuration Is Statically Defined. (/articles/a
daptive-indexing/nginx)

–

Traefik Alternative for Governed Routing: Beyond Provider-Derived Service Discovery (/articles/
adaptive-indexing/traefik)

–

Linkerd Alternative for Governed Namespaces: Service Mesh Beyond the Kubernetes Registry (/
articles/adaptive-indexing/linkerd)

–

Namecheap Made Domain Registration Accessible. Domain Governance Remains the Registrar
Model. (/articles/adaptive-indexing/namecheap)

–

GoDaddy Registered More Domains Than Anyone. The Namespace Model Has Not Changed. (/a
rticles/adaptive-indexing/godaddy)

–

DNSimple Made DNS Management Developer-Friendly. The Governance Model Is Still DNS. (/art
icles/adaptive-indexing/dnsimple)

–

Datadog Alternative for Governed Namespaces: Observability vs Adaptive Indexing (/articles/ad
aptive-indexing/datadog)
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