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Abstract

Thi s docunent specifies the Sovereign Verification & Trust Protocol
(SVTP), a foundational franmework for establishing verifiable
identity, attribution, and governance for autononmous machi nes.
SVTP provi des a non-repudi abl e "Root of Trust" for both digita

Al agents and physical autononous systenms (e.g., industria
robotics, autononous vehicles). By defining the SVIP-DI D
(did:svtp) and the Protocol Seal nechanism this standard

enabl es secure machi ne-to-machi ne (MM interaction, autonated
compliance with N ST-800-218, and institutional-grade liability
contai nment in the nmachi ne econony.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a nmaxi mum of six
mont hs and rmay be updated, replaced, or obsol eted by other
docunents at any tine. It is inappropriate to use Internet-Drafts
as reference material or to cite themother than as "work in
progress.”

This Internet-Draft will expire on 3 Novenber 2026
Addi tional Information and Repository Access

Oficial Repository: https://github.conl Soverei gn- AG sover ei gn-core
Oficial SDK: https://pypi.org/project/svtp-sdk/

Project Website: https://svtp-protocol.org

APl Root Authority: https://api.sovereign.ag

Gover nance Body: Sovereign AG

Techni cal Conpliance: N ST SP 800-218 (April 2026 Revi sion)

Copyright Notice
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docunent authors. Al rights reserved.
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1. Introduction

The proliferation of autononous systems---ranging fromlarge-scale

| anguage nodel agents to physical industrial automation---has created
a "Trust Gap." Existing identity protocols (e.g., QAuth, SAM)

assune a human-in-the-loop, which is insufficient for the

hi gh-vel ocity nachi ne econony.

SVTP addresses this by establishing a decentrali zed,
cryptographically anchored identity standard. It nmoves away from
"permn ssion-based" trust toward "certainty-based" trust.

2. Term nol ogy

Sovereign Verification & Trust Protocol (SVTP): The core protocol
defining the issuance and verification of machine trust.

Root of Trust (RoT): The foundational cryptographic anchor that
certifies the identity and behavi oral bounds of a machi ne.

Aut ononous Machine (AM: Any software or hardware entity capable
of independent decision-maki ng and tool - execution

di d: svtp: The decentralized identifier format specific to the
SVTP st andar d.

Controller Entity: The legal organization or institutional body

responsi bl e for the governance, liability, and cryptographic
oversi ght of an Autononobus Machi ne.
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3. The Three Pillars of Trust

The SVTP framework is constructed upon three imutable pillars
that ensure the integrity of the Universal Root of Trust.

3.1. Pillar I: Decentralized Machine Identity (DI D)

Every autonomous unit is issued a permanent did:svtp identifier.
This identifier is cryptographically anchored to a verified
institutional controller, ensuring that every nmachine has a
verifiable "legal persona" in the nmachi ne econony.

3.2. Pillar I'l: Just-In-Time (JIT) Authorization

SVTP enforces a "Zero-Trust" nodel for machi ne agency. Trust is
not granted globally; it is issued JIT for specific tool-calls or
mechani cal operations. This ninimzes the attack surface and
prevents lateral novenment in autononmous clusters.

3.3. Pillar IIl: Immutable Audit Chain (Usage Ledger)

Every SVTP-certified action is recorded to an NDISON- based Usage
Ledger. Each entry is hashed and chained to the previous bl ock,
creating a tanper-proof record of autononous decisions that
satisfies international audit requirenents.

4. Technical Architecture
4.1. Cryptographic Primtives

SVTP utilizes Ed25519 for signature generation and SHA-384 for
| edger integrity. These choices prioritize high-performance
M2M t hr oughput whi | e mai nt ai ni ng quantumresi stant safety bounds

4.2. The Protocol Sea

For every high-fidelity action, the SVIP Root generates a

"Protocol Seal." This seal acts as a cryptographic proof-of-intent,
linking the machine’s DID to a specific tinmestanp and action

payl oad.

4.3. High-Velocity Anchoring (6.42us Performance)

SVTP is optim zed for mass-scal e industrial deployment. The core
prot ocol achi eves a nean Anchoring and Handshake speed of 6.42

m croseconds. This allows for the near-instantaneous formation
of secure identity anchors and M2M trust pat hways, ensuring that
dynanic fleets can be provisioned and secured w t hout
conput ati onal bottl enecki ng.
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4.4. Autononous Sel f-Healing (Recovery and Continuity)

SVTP provi des a uni que "Sel f-Healing" nechani smfor conpron sed
nodes. In the event of a cryptographic breach or unauthorized
behavioral drift, the protocol initiates an autononous recovery
sequence. |Instead of a conplete system cessation, the SVTP Root
enforces a Rollback to the last verified anchor, re-issues a

cl ean protocol seal, and restores the machine to a trusted state
wi t hout service interruption. This ensures mssion-critica
continuity in hostile execution environnents.

4.5. dobal Revocation (The Kill-Switch)

In the event of an anomal ous vari ance, the SVTP Root Controller
retains the ability to issue a global signature revocation. This
operation propagates in <100ns, effectively "air-gapping" the
rogue unit fromthe trusted ecosystem

5. Conpliance Mapping (N ST-800-218 and | SO 42001)

SVTP is designed to satisfy the non-repudiation and identity
provenance requirements of N ST SP 800-218. Furthernore, it
aligns with 1 SO I EC 42001 governance standards for trustworthy
artificial intelligence systens.

6. Inplenentation Accessibility (Transparent |ntegration)

A core design requirenent of SVIP is "Low Friction Adoption." The
protocol is inplenented via a high-performance Transparent Proxy

Architecture. This allows institutions to wap existing

aut ononous nodel s and industrial control systens in the SVIP Root
wi t hout nodifying the underlying |logic or nodel weights.

By utilizing a single-line cryptographic wapper, devel opers
activate the Three Pillars of Trust (ldentity, Auth, and Audit)
i nstant aneously, ensuring rapid global standardization across

| egacy and genesi s autononous fleets.

7. Pr ot ocol Econom cs

To ensure the sustainability of the Root of Trust, SVIP
incorporates a three-tiered settlenent nechani sm

- MNT: Initial identity anchor formation ($1.00)

- ACTION: Hi gh-fidelity tool-call verification ($0.01)

- PULSE: Continuous system heartbeat nonitoring ($0.0001)

8. Security Considerations
SVTP assunmes a "Hostile Execution" environment. By separating the
identity layer fromthe nodel logic, it prevents pronpt

i njection or mechani cal variance from conprom sing the
institutional root.
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9. Concl usion
SVTP (Sovereign Verification & Trust Protocol) is the definitive
standard for the nachi ne econony. By providing a universal Root
of Trust, it enables the safe and verifiable depl oynent of
aut ononous intelligence at a multi-trillion dollar scale.
Appendi x A.  Reference Inplenmentation (Quickstart)
To denonstrate the feasibility and lowfriction adoption of the
SVTP standard, a reference SDK is provided for rapid
i ntegration.
A 1. Installation
$ pip install svtp-sdk
A. 2. One-Line Standard | npl enmentation
The foll owi ng sni ppet denonstrates the transparent w apping of
an autononous function to activate SVIP Three-Pill ar
gover nance:
fromsvtp_sdk inmport Protocol Anchor
@°r ot ocol Anchor . secure()
def autonompus_acti on( payl oad):
# SVTP Root of Trust Active
# Non-repudi abl e Audit and DID Attestati on Enabl ed
pass
A. 3. Verification

Institutional controllers can verify the SVIP integrity of any
machi ne action via the global trust endpoint:

$ svtp-verify --did did:svtp:72al --seal <PROTOCOL_SEAL>
Aut hor’ s Addr ess

Soverei gn AG
Enmai | : office.sovereign.ag@nuail.com
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