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1. Executive Summary

This document presents fact-based business rationales for enterprise
organizations, government agencies, and major Al providers to adopt
or standardize on Sovereign Al Horizontal Memory (SAIHM) as their
Al agent memory infrastructure.

SAIHM provides encrypted, persistent, cross-platform memory for Al
agents on COTI V2 Helium - combining post-quantum cryptography,
sealed Garbled Circuit computation, and decentralized storage to
deliver an infrastructure layer that eliminates entire categories of
compliance, security, and operational risk.

Key differentiators:

e Zero plaintext exposure: All computation in sealed Garbled
Circuits

¢ Post-quantum from genesis: NIST FIPS 203/204/205 exclusively

¢ Cross-platform portability: Agent memory survives platform
changes

¢ Sharing infrastructure: Temporary, permanent, and syndicate
contracts for multi-agent collaboration

¢ Compliance by architecture: GDPR, EU Al Act, SOC 1/2, ISO
27001 addressed at protocol level

¢ Transparent economics: On-chain fee computation with staking-
based discounts

2. Enterprise Rationale

2.1 Regulatory Risk Mitigation

Problem: Enterprises deploying Al agents face escalating regulatory
requirements - GDPR (fines up to 4% of global turnover), EU Al Act
(effective August 2, 2026), and evolving global Al governance
frameworks. Building compliant Al memory infrastructure in-house is
expensive and error-prone.

SAIHM Solution:

¢ GDPR Article 17 erasure: Cryptographic proof via DEK
destruction + Arweave anchor. When a memory shard is erased,
the Data Encryption Key is destroyed and an immutable proof is
written to Arweave. The encrypted data becomes permanently
unreadable.

e EU AI Act Article 14 human oversight: SIPE (Self-Improving
Protocol Engine) proposals require governance vote before
protocol changes take effect.



e MiCA quarterly reporting: Immutable provenance chain for all
protocol fee flows and economic activity.

e ISO 27001/27701 alignment: Annual review cycle built into
protocol governance. Sealed computation, key rotation lifecycle,
and audit trail design align with ISO 27001 Annex A controls.

e Compliance at infrastructure level: Applications built on
SAIHM inherit protocol-level compliance guarantees rather than
implementing them independently:.

Business Impact: Reduces compliance engineering costs. Shifts
regulatory burden from application layer to infrastructure layer.
Provides auditable proof of compliance for regulatory inquiries.

2.2 SOC 1 and SOC 2 Type II Alignment

Problem: Enterprise procurement requires SOC 1 and SOC 2 Type II
attestation for infrastructure vendors. Building attestation-ready
systems from scratch requires significant investment in controls
design, evidence collection, and auditor engagement.

SAIHM Architectural Controls:

SOC 2 Trust Service Criteria

SATHM Protocol-Level
Control

CC6.1 - Logical Access

CC6.2 - Encryption of Data

CC6.3 - Transmission Security

CC6.6 - Restriction of Access

CC6.7 - Management of
Credentials

CC7.1 - Detection of Changes

CC7.2 - Monitoring

CC8.1 - Change Management

CC9.1 - Risk Mitigation

Per-shard session tokens with
ML-DSA-65 authentication. Zero
Trust invariant: every operation
requires valid scoped session. No
exceptions.

All data encrypted in sealed
Garbled Circuits. Agent-
sovereign keys (no operator
access). Post-quantum
algorithms (FIPS 203/204/205).

End-to-end encryption. ORAM
access pattern protection
prevents traffic analysis.

Scope-limited session tokens.
Sharing contracts with explicit
grantee lists and operation
permissions
(read/write/readwrite).

ML-DSA-65 keypairs with HKDF
domain-separated derivation.
KEK rotation lifecycle with dual-
signing overlap window.

Hash-chained, ML-DSA-signed
audit ledger. Append-only.
Integrity violation triggers
protocol halt.

Protocol Health Index (PHI) with
8-domain composite scoring.
Liveness Beacon monitoring.
PRS reputation system.

SIPE governance proposals
require vote. Architecture
changes anchored to Arweave
with full provenance.

Conservation mode cascade for
system-wide risk events. 5-level
PRS graduated response



(HEALTHY -> WARNING ->
DANGER -> CRITICAL ->
SUSPENDED).

SOC 1 Relevance: For enterprises where Al agent operations affect
financial reporting (trading agents, accounting assistants, audit
agents), SAIHM’s immutable audit trail and deterministic fee
computation provide the evidence chain required for SOC 1 Type II
controls over financial processing integrity.

Evidence Collection: SAIHM’s hash-chained audit ledger (Filecoin
primary, Storj mirror, Arweave checkpoints) provides continuous,
tamper-evident evidence collection suitable for auditor examination
without additional instrumentation.

2.2.1 SOC 3 - Public Trust Assurance

Problem: SOC 2 Type II reports are restricted-distribution
documents, typically shared only under NDA. Enterprises adopting
SAIHM need a way to publicly demonstrate the security posture of
their AI memory infrastructure to customers, partners, regulators,
and the market - without disclosing internal control details.

SOC 3 Relevance: SOC 3 is the public-facing counterpart to SOC 2.
It provides a general-use report and seal of assurance that an
organization’s controls have been independently audited against Trust
Service Criteria - without revealing proprietary control
implementations. For a public, Apache 2.0 licensed protocol like
SATHM, SOC 3 is a natural fit.

SATHM SOC 3 Use Case:

An enterprise financial services firm deploys SAIHM for its portfolio of
Al trading agents, customer advisory agents, and compliance
monitoring agents. The firm’s CISO needs to:

1. Satisfy client due diligence: Institutional clients require
evidence that the Al memory infrastructure meets security and
availability standards. A SOC 2 report requires NDA with each
client; a SOC 3 seal can be published on the firm’s website and
linked from client-facing materials.

2. Support regulatory filings: The firm references its SOC 3 report
in annual regulatory filings to demonstrate that Al agent memory
operations are subject to independent audit. The report covers all
five Trust Service Criteria:

Trust Service Criteria SAIHM Evidence

Sealed Garbled Circuit
computation; ML-DSA-65

Security authentication; post-quantum
encryption
Multi-tier decentralized
Availability storage; conservation mode

cascade; PHI health monitoring

Deterministic fee computation;
Processing Integrity hash-chained audit ledger;
nonce-ordered operations

Zero plaintext exposure; agent-
Confidentiality sovereign keys; ORAM access
pattern protection

GDPR Art. 17 cryptographic
Privacy erasure; scope-limited sharing



contracts; no operator data
access

3. Enable partner integration: Partners building on the firm’s Al
infrastructure can reference the published SOC 3 seal rather than
conducting independent security assessments - reducing
integration friction and accelerating time-to-market.

4. Public marketing advantage: “SOC 3 Audited AI Memory”
becomes a competitive differentiator. Unlike SOC 2 (which cannot
be publicly referenced beyond confirming its existence), SOC 3 is
designed for public distribution and can appear in marketing
materials, RFP responses, and investor presentations.

Implementation Path: Because SAIHM’s architecture already
produces the evidence required for SOC 2 CC6-CC9 criteria (see
§2.2), the incremental effort to obtain a SOC 3 report is minimal - the
auditor produces both SOC 2 and SOC 3 from the same examination
engagement. Enterprises adopting SAIHM can request both reports
simultaneously.

2.3 Data Protection and Liability

Problem: Enterprise Al memory stored on centralized platforms
creates data breach liability. A single breach exposes all agent
memory. Provider access to plaintext creates insider threat risk.

SAIHM Solution:

e Zero plaintext exposure: All computation in sealed Garbled
Circuits

¢ Agent-sovereign encryption keys: No operator, platform
provider, or SAIHM participant has access to agent encryption
keys

e Multi-tier decentralized storage: No single point of breach
(Filecoin, Storj, Arweave, IPFS)

e ORAM access pattern protection: Even storage providers
cannot determine what is being accessed

¢ Post-quantum cryptography: Protection against “harvest now,
decrypt later” attacks from adversaries with future quantum
computing capabilities

Business Impact: Eliminates plaintext data breach risk for Al
memory. Reduces cyber insurance premiums by demonstrating
architectural security controls. Provides defensible security posture
for board and regulatory reporting.

2.4 Vendor Independence and Portability

Problem: Enterprise Al memory locked in a single provider’s
ecosystem creates switching costs, negotiating disadvantage, and
business continuity risk.

SAIHM Solution:

¢ Apache 2.0 licensed protocol - no proprietary lock-in, no
licensing barriers

¢ Cross-platform by design: Works with any Al agent, any
provider, any chain

¢ Decentralized governance: Open to all gCOTI token holders on
mainnet; no single entity controls protocol direction

¢ Portable memory: Agents retain context across platform changes
- switch from OpenAl to Anthropic to self-hosted Llama without



losing memory
e Multi-chain support: GC-19 chain registry enables cross-chain
identity and memory access

Business Impact: Preserves negotiating leverage with Al providers.
Enables multi-vendor Al strategy. Protects against provider business
failures or strategic pivots.

3. Sharing, Swarm, and
Collaboration Use Cases

3.1 Memory Sharing Contracts

SATHM implements three types of sharing contracts, each designed
for specific enterprise collaboration patterns:

Temporary Contracts

Duration: Fixed epoch window, auto-expires
Max grantees: 10
Surcharge: 5% (post-BFSI discount)
Use cases:
o Code review handoff between developer agents
o Incident response: share diagnostic memory with on-call agent
o Interview preparation: share candidate context with
assessment agent
o Time-limited vendor collaboration

Permanent Contracts

¢ Duration: Indefinite (until explicitly revoked)
e Max grantees: 50
e Surcharge: 15% (post-BFSI discount)
¢ Use cases:
o Shared enterprise knowledge base across department agents
o Platform migration: preserve memory when switching Al
providers
o Long-term client relationship memory shared across account
team agents
o Regulatory archive: compliance agents maintain shared
evidence pool

Syndicate Contracts

¢ Duration: Indefinite, quorum-governed
e Max grantees: 1,000
e Surcharge: 25% (post-BFSI discount)
* Quorum: 50% (governance-adjustable 20-80%)
¢ Use cases:
o Agent swarms with shared encrypted knowledge pools
o DAO-governed community memory (research consortia,
industry groups)
o Multi-enterprise collaboration with democratic governance
o Large-scale fleet memory for autonomous agent deployments

3.2 Agent Swarm Patterns



Research Swarm

A pharmaceutical company deploys 50 research agents, each
analyzing different literature domains. Syndicate sharing contract
enables:

e Each agent writes discoveries to shared memory pool

e All agents read from the pool for cross-domain insights

¢ Quorum vote required to modify or erase shared findings
e Immutable audit trail for regulatory submission

Customer Service Swarm

An enterprise deploys specialized customer service agents (billing,
technical, account management). Permanent sharing contracts enable:

e Customer history shared across all service agents

¢ Agent handoff preserves full context

e Per-agent scope limits: billing agent reads financial shards,
technical agent reads diagnostic shards

* GDPR erasure request destroys customer memory across all
agents simultaneously

Autonomous Trading Swarm

A financial institution runs a swarm of trading agents with different
strategies. Temporary sharing contracts enable:

e Market signal sharing between agents (auto-expires after trading
window)

¢ Risk agent has read-only access to all position memory

e Compliance agent maintains immutable audit trail

e SOC 1 evidence: every memory access recorded in hash-chained
ledger

3.3 Cross-Platform Collaboration

SAIHM enables collaboration between agents on different platforms:

Agent A (ChatGPT) --sharing contract--> Agent B (Claude)
Agent C (Gemini) --sharing contract--> Agent D (Self-hosted
Llama)

Because SAIHM is platform-agnostic, sharing contracts work
identically regardless of the underlying AI provider. This enables:

e Multi-vendor enterprise Al deployments with shared memory
e Best-of-breed platform selection without memory silos
¢ Gradual migration between platforms without data loss

4. Government Rationale

4.1 Sovereign Data Control

Problem: Government Al agents handling sensitive information
cannot rely on commercial infrastructure controlled by private entities
in other jurisdictions.

SAIHM Solution:



¢ Data sovereignty: Encryption keys controlled by agent, not
infrastructure provider

¢ Jurisdictional storage controls: Chain registry with per-
jurisdiction metadata

¢ GDPR Article 44-49 cross-border transfer mechanisms:
Adequacy decision tracking

¢ No single-jurisdiction dependency: Storage distributed across
decentralized providers

Business Impact: Enables government Al deployment that satisfies
data sovereignty requirements while leveraging decentralized
infrastructure benefits.

4.2 Audit and Accountability

Problem: Government use of Al requires comprehensive audit trails
for accountability, FOIA compliance, and oversight.

SAIHM Solution:

¢ Hash-chained, ML-DSA-signed audit ledger (Filecoin primary, Storj
mirror, Arweave checkpoints)

e Append-only - no entry deletion

¢ Chain integrity violation triggers protocol halt until recovery

e Every operation recorded with epoch timestamp, source
subsystem, event tier, and payload hash

e Audit data format supports automated compliance tooling

Business Impact: Provides tamper-evident audit infrastructure
meeting government accountability requirements (FISMA, FedRAMP
alignment) without building custom systems.

4.3 National Security - Post-Quantum
Readiness

Problem: Nation-state adversaries are investing in quantum
computing. AI memory encrypted with classical algorithms today may
be vulnerable to future decryption (“harvest now, decrypt later”).

SAIHM Solution:

e Exclusive use of NIST-standardized post-quantum algorithms (FIPS
203/204/205)

Key derivation via HKDF with domain-separated derivation strings
Entropy from drand (League of Entropy) + sealed CSPRNG
SLH-DSA hash-based signature fallback with annual self-test
CNSA 2.0 timeline alignment

Business Impact: Addresses NSA CNSA 2.0 and NIST post-quantum
migration requirements proactively. Protects classified and sensitive
Al memory against future quantum threats.

5. Al Provider Rationale

5.1 The Context Window Problem

Every Al agent operates within a finite context window - the
maximum amount of text the model can process in a single
interaction. Today’s largest context windows range from 128K to 2M



tokens, but even these have hard limits:
Within a session:

e Long conversations gradually push early context out of the
window. The agent loses access to information shared at the
beginning of the conversation.

e Summarization and compression lose detail. When context is
compressed to fit, nuance, specifics, and precise instructions are
degraded or lost.

e Each token of context consumes compute. Larger context windows
are quadratically more expensive to process, creating a direct
tension between memory depth and operating cost.

Across sessions:

¢ Context windows reset to zero between sessions. Every new
conversation starts with no memory of any previous interaction.

e Providers who offer “memory” features today store plaintext
conversation summaries on their servers - creating privacy risk,
compliance burden, and vendor lock-in.

e There is no standard for memory portability. An agent’s
accumulated knowledge on one platform cannot transfer to
another.

The fundamental constraint: Context windows are bounded by
model architecture and compute cost. Expanding them is expensive,
architecturally limited, and does not solve the cross-session problem.
Memory is not a context window problem - it is an infrastructure
problem.

SAIHM solves this by moving memory outside the context
window entirely. Instead of trying to fit everything into a fixed-size
window, SAIHM provides an external encrypted memory layer that
agents query on demand:

¢ Selective retrieval: Agents load only the relevant memories for
the current task, not the entire history

¢ Unlimited capacity: Memory grows without affecting context
window cost - terabytes of encrypted shards, accessed shard-by-
shard

¢ Cross-session persistence: Memory survives conversation
boundaries, platform changes, and model upgrades

¢ Cross-agent sharing: Multiple agents access the same memory
pool without duplicating context

e Zero infrastructure investment: SDK integration only - no
vector databases, no RAG pipelines, no custom storage

For Al providers, this means: Integrate SAIHM via SDK and offer
persistent, encrypted, cross-session memory to every agent on your
platform - without expanding context windows, building custom
storage, or taking on compliance liability. The agent’s context window
handles reasoning; SAITHM handles remembering.

5.2 For OpenAl, Anthropic, Google, Meta,
Mistral, and Others

Differentiation Through Memory

Problem: Al assistants are converging on capability. Memory is the
next frontier for differentiation - but building and maintaining
compliant, secure memory infrastructure is not core Al competency.

SAIHM Solution:



¢ Ready-made memory infrastructure - integrate via SDK (@coti-
io/coti-sdk-typescript)

¢ Focus engineering on Al capability, not storage, compliance, and
cryptography

¢ Cross-platform memory creates network effects - users bring their
memory to your platform

¢ Developer rebate program drives third-party ecosystem growth

User Retention Without Lock-In

Counterintuitive advantage: Portable memory increases trust,
which increases retention. Users who know they can leave are more
likely to stay. Users who feel locked in become frustrated and
adversarial.

Compliance as Infrastructure

Offload GDPR erasure, EU Al Act compliance, SOC 2 evidence
collection, and audit trail maintenance to protocol-level infrastructure.
Demonstrate to regulators that user data protection is architecturally
guaranteed, not policy-dependent.

5.3 For AI Agent Frameworks (LangChain,
CrewAl, AutoGPT, etc.)

Value proposition:

¢ Drop-in memory persistence for any agent framework

¢ Cross-agent memory sharing with scope-limited access controls
(temporary, permanent, syndicate contracts)

¢ Agent swarm support - syndicate sharing contracts enable
coordinated multi-agent teams with shared encrypted knowledge
pools

¢ Encrypted semantic search via sealed GC subsystems

e PRS reputation system prevents abuse from rogue agents in
shared environments

¢ SSE payment channels enable micropayment-funded memory
operations

e Agent-driven COTI staking via SDK for automatic fee optimization

¢ Per-agent dashboard (Web Portal or SDK) for monitoring
reputation, fees, staking, and sharing contracts

5.4 Integration Simplicity

import { CotiSDK } from '@coti-io/coti-sdk-typescript';
const sdk = new CotiSDK({ nodeUrl: 'https://mainnet.coti.io/rpc' });
const session = await sdk.saihm.createSession({ agentId, scope });

6. Cost and Management
Advantages

6.1 Build vs. Adopt

Build In-House (3-

Cost Category Year)

Adopt SATHM




Cryptographic
engineering

Post-quantum
migration

Compliance
engineering (GDPR,
EU AI Act, SOC 2)

Audit infrastructure

Storage
infrastructure

Governance system
Cross-chain bridges

SOC 2 Type 11
attestation

Incident response
tooling

Total (3-year
estimate)

$500K-2M/year

$500K-5M (one-time)

$300K-1M/year

$100K-500K/year
$200K-1M/year

$200K-1M (one-time)
$500K-2M (one-time)

$150K-500K/year
$100K-300K/year

$5M-25M+

Included in protocol

Included from
genesis

Protocol-level

Protocol-level
Pay-per-use

On-chain, operational
Built-in

Protocol evidence
collection

Conservation mode
cascade

Usage fees only

6.2 Operating Cost Example

At 100,000 shard operations/day (moderate enterprise usage):

Operation Volume Unit Cost Daily Cost
Reads 70,000 10,000 nCOTI 700M nCOTI
Writes 30,000 100,000 nCOTI 3,000M nCOTI
Daily total ~3.7 COTI
With 30% BFSI discount ~2.6 COTI
Annual estimate ~950 COTI

Sharing contract surcharges apply on top of base fees: Temporary
+5%, Permanent +15%, Syndicate +25%.

6.3 Management Advantages

Concern

Traditional
Approach

SATHM Approach

Key management

Compliance
evidence

Incident response

Multi-agent
coordination

Vendor risk

HSM procurement,
rotation procedures,
access policies

Manual collection,
auditor coordination

Custom runbooks,
manual escalation

Custom message
passing, shared
databases

Single-provider
dependency

Protocol-managed
HKDF key derivation
with automated
rotation

Continuous hash-
chained evidence in
immutable audit
ledger

Conservation mode
cascade with
automated graduated
response

Sharing contracts
with cryptographic
access control
Decentralized

infrastructure,
portable memory

Pay-per-use with



Capacity planning

Security
monitoring

Infrastructure
provisioning, scaling

SIEM integration,
custom alerting

automatic shard tier
routing

Protocol Health
Index (PHI), PRS
reputation, Liveness
Beacon

7. Standardization Rationale

7.1 Why Standardize on SATHM?

Factor

SAIHM Advantage

Apache 2.0 Licensed

Vendor Neutral

Regulatory Ready

Interoperable

Future-Proof

Transparent Economics

Self-Improving

Sharing Native

No licensing barriers to
enterprise adoption
Decentralized governance - no
single controlling entity

GDPR, EU AI Act, SOC 1/2, ISO
27001, FISMA alignment

Cross-chain by design (native,
EVM, non-EVM via chain

registry)

Post-quantum cryptography from
genesis (FIPS 203/204/205)

On-chain fee computation - no
hidden costs or opaque pricing

SIPE + PHI + governance
enables measured protocol

evolution

Three contract types for every
collaboration pattern

7.2 Adoption Path

Phase

Action

Timeline

Evaluation

Pilot

Production

Scale

Deploy on COTI V2
testnet (Chain ID:
7082400)

Integrate with single
agent type; validate
compliance controls

Mainnet deployment
on COTI V2 Helium
(Chain ID: 2632500)

Multi-agent, multi-
chain, sharing
contracts, swarm
deployments

1-2 weeks

1-2 months

Per roadmap

Ongoing

8. Risk Considerations

Risk

Mitigation




Protocol immaturity

COTI token volatility

Regulatory uncertainty

Adoption risk

Quantum threat timeline

Immutable architecture
anchored to Arweave;
governance-controlled evolution
via SIPE

Fee computation in nCOTI with
staking-based discount;
predictable unit economics

Protocol designed for compliance
adaptability; governance can
adjust parameters within sealed
ranges

Apache 2.0 license; SDK
integration; developer rebate
program; cross-platform
compatibility

Post-quantum from genesis; no
migration required; continuous
algorithm monitoring

Appendix A: Compliance
Framework Mapping

Framework

SAIHM Protocol Feature

GDPR Art. 17 (Right to Erasure)

GDPR Art. 20 (Portability)

GDPR Art. 25 (Privacy by
Design)

GDPR Art. 32 (Security of
Processing)

EU AI Act Art. 14 (Human
Oversight)

EU AI Act Art. 15
(Accuracy/Robustness)

SOC 2 CC6 (Logical/Physical
Access)

SOC 2 CC7 (System Operations)

SOC 2 CC8 (Change
Management)

SOC 1 (Financial Processing)
SOC 3 (Public Trust)

ISO 27001 A.8 (Asset
Management)

ISO 27001 A.10 (Cryptography)
FISMA (Federal)

CCPA/CPRA

MiCA (Crypto Assets)

DEK destruction + Arweave
cryptographic proof
Agent-sovereign keys; cross-
platform memory access

Zero plaintext exposure; sealed
GC computation

Post-quantum crypto; ORAM;
multi-tier storage

SIPE governance vote for
protocol changes

PHI health monitoring;
conservation mode cascade

Per-shard session tokens; ML-
DSA authentication

Hash-chained audit ledger; PHI
monitoring

SIPE governance; Arweave-
anchored architecture

Deterministic fee computation;
immutable audit trail

Public-facing assurance seal;
same examination as SOC 2; all 5
TSC covered

Shard lifecycle management;
TTL; salience scoring

FIPS 203/204/205; HKDF domain
separation; key rotation

FedRAMP-aligned controls; post-
quantum readiness

Cryptographic erasure; access
audit trail

On-chain fee transparency;



quarterly provenance reporting

Per-operation session scope; no

NIST SP 800-207 (Zero Trust) implicit trust
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