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@ CommerceGov ARCHITECTURE WHITEPAPER

Executive summary

CommerceGov is a production-authority control plane for consequential Al and human operational
changes. It governs the boundary between a proposed change and its effect on a production
system. It treats four things as separate facts, each with its own evidence: what a caller is capable
of invoking (capability), whether this exact change has been authorized to become real (authority),
whether the authorized mutation was executed (applied), and whether production ended in the
authorized state (verified).

The model may reason and propose. It holds no independent production authority. Proposals from agents,
applications, people, and imports enter as authority-free requests. Deterministic policy evaluates them. An
authorized human approves an exact, versioned change. A controlled worker executes only that authorized
mutation. CommerceGov then reads production state back and compares it with the authorized state.
Evidence records the whole lifecycle.

The architecture has two layers. A generic authority kernel holds proposals, the mutation envelope, policy,
the authority lifecycle, execution authorization, the verification model, evidence, and tenant boundaries.
Adapters bind the kernel to a production system. Shopify is the first and most mature adapter. A second
consequential flow, agent-initiated purchase, reuses the kernel's decision and approval lineage and is
implemented and tested, but it is not claimed as production-proven. ERP and other business systems are a
planned expansion and are not implemented.

CORE BOUNDARY

CommerceGov governs production authority over the path it controls. It does not replace Shopify
roles, platform controls, or payment authorization, and it does not claim to prevent direct writes
made through separate access unless the surrounding environment enforces that restriction.

PRODUCTION-AUTHORITY LIFECYCLE

CAPABILITY AUTHORITY

Agent, human, Proposal Det;t;,r“::r;lstlc Authorized auth:r?;Ed
authority-free evaluation T change

or system

Four states, each with its own record VERIFIED

Capability 7 Authority Read-back Production Gz
P +— - worker
verification system S
Applied * Verified

Evidence and audit append-only lineage from proposal to verified outcome

FIGURE 1 Production-authority lifecycle: from proposal to evidence
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O1 The transition from Al capability
to operational authority

Software agents now do more than recommend. They call tools, negotiate commerce interactions, and
request changes to systems of record: catalog fields, prices, product status, collections, and, in principle,
ERP and other business operations. A recommendation that a person reads is low in consequence. A
request that reaches production is a state transition in a system other people and processes depend on.

The architectural risk in this transition is not that models can reason badly. It is that the path from request to
effect is often a single credential. Where an agent holds a credential with write scope, the agent'’s capability
and the organization’s authority are the same thing, and nothing outside the model decides whether a
particular change should become real.

02 The missing production-authority boundary

Most existing controls answer questions adjacent to authority.

API permissions define what a caller can technically do. They are broad, long-lived, and not bound
to one change.

Credentials and establish who or what is calling.
authentication

Prompts and shape model behavior. They are requests to a model, not a control on what reaches
system instructions  production.

Workflow approvals  record that someone said yes. Unless the approval is bound to the exact change, it
can go stale when the change moves, and it does not govern execution or verify the
outcome.

Tool access is capability. Granting a tool grants everything the tool can do.

A human in the loop is not, by itself, the architecture. A person clicking approve on a screen does not
establish that the approval applies to the payload that was later executed, that it is still current, that only a
controlled path can act on it, or that production ended in the approved state. The missing boundary is a
layer that makes those properties explicit and enforceable: production authority.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 4
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03 Capability, permission, and authority

ARCHITECTURE WHITEPAPER

CommerceGov keeps four states distinct. Each has its own record, and none is inferred from another.

4 Capability

What a caller can
technically invoke. A

tool, an API scope, or

a credential grants
capability.

@ Authority

Whether this exact
consequential
change has been
authorized to become
real, by an authorized
principal, under
current policy and
current state.
Authority is
contextual and
perishable.

@ Applied

Whether the
controlled worker
executed the

authorized mutation.

Applied describes
execution and
writeback
progression.

@ Verified

Whether authoritative
production read-back
matches the
authorized state.
Verified is an
evidence-backed
comparison, not a
status flag set by the
write.

Two refinements complete the chain. Review is not Approval: review establishes what a human evaluated,
while approval is a separate, attributable authority decision. Proposal is not Authority: a proposal carries no
production authority merely because its source holds credentials.

Six questions are answered by six different mechanisms:

1 Authentication and identity

2 Capability

3 Deterministic policy

4 Authority

5 Execution

6 Verification

answer who or what is calling.

answers what the caller can technically invoke.

answers whether the proposed operation satisfies deterministic

rules.

answers whether this exact change has been authorized to

become real.

answers whether the authorized mutation was applied.

answers whether production ended in the authorized state.

Evidence records all six. Collapsing any two of them, for example treating a valid credential as authority or a

completed write as verification, is the failure mode the architecture is built to prevent.

CommerceGov - Public Architecture Edition - 2026.09
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04 Position in the agentic stack

CommerceGov is an authority layer that sits between agent capability and consequential execution:

POSITION IN THE AGENTIC STACK

Model / agent reasoning ABOVE THE PROPOSAL
how an agent reasons, discovers

Tools, MCP, A2A, APls tools, communicates, and invokes

AUTHORITY

holds the production write path;
releases it only for an exact
authorized change

how an authorized change is
applied and confirmed

FIGURE 2 CommerceGov in the agentic stack

Everything above the proposal answers how an agent reasons, discovers tools, communicates, and invokes.
Everything below production authority control answers how an authorized change is applied and confirmed.
The layers are complementary. CommerceGov does not require a particular model, framework, or tool
protocol above it, and it does not replace the production system below it.

The consequence is a concrete statement about power: agents can have the capability to request a change
without possessing the authority to make that change real. Authority lives outside the model, in a
component that holds the production write path and releases it only for an exact authorized change.

05 commerceGov architecture: kernel and adapters

The lifecycle is:

<o Agent, human, or system )%C@ Proposal )%@ ::;TJ;:;S:NC policy

C Authorized human >ﬁ(° Exact authorized change )—)@ Controlled worker execution )
<0 Production system )—)CO Read-back verification )—}@ Evidence and audit )

The system is organized as a generic authority kernel and system-specific adapters.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 6
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® Generic authority kernel

Proposals authority-free requests to change a production resource, with source, actor, and
provenance.

Mutation envelope the exact target, mutation class, scope, baseline, proposed value, and integrity
bindings.

Deterministic policy  rules that admit, block, or route a proposal for review.

Authority lifecycle decision versions, scope revisions, review cycles, approvals, and stale-authority
invalidation.

Execution admission of a command only when current authority, idempotency, and safety

authorization conditions hold.

Verification model the rule that execution success is never verification, and that verification requires

authoritative, mutation-scoped read-back.
Evidence append-only lineage from proposal to verified outcome.

Tenant boundaries the scope within which identity, authority, execution, and evidence are separated.

® Adapters

An adapter binds the kernel to one production system and supplies that system'’s objects, mutation classes,
controlled worker route, authoritative read-back, and reconciliation. Shopify is the first adapter. The
purchase flow is a second consequential flow whose provider adapter targets an external checkout
provider.

® System boundary and controlled path

Proposal systems may create candidates, but they do not receive the worker's production capability. In the
implementation, the controlled-change step expands into admitted command, queue, worker dispatch,
mutation outbox, production writeback, authoritative read-back, finalization, and audit. Ul and API layers
submit governed mutation commands. They do not perform production writeback. Worker execution is the
controlled production boundary.

BOUNDARY CONDITION

CommerceGov can prove and enforce the path it controls. If an external actor writes directly through
separate access, CommerceGov can later observe and govern its response where the integration
supplies evidence. It cannot retroactively claim that the external write passed through
CommerceGov.

The repository also contains a static set of adapter contract types that describe this seam: an authority-free
input proposal, an admitted operation, execution evidence, observation evidence, and a verification result.
These types are not yet wired into the certified Shopify execution path. Today the seam is expressed in the
shared decision, approval, and command layers rather than through a single adapter interface. Section 21
returns to this.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 7
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06 Proposal and mutation model

A governed mutation identifies the target system and tenant, target resource, mutation class, exact affected
scope, baseline or before-state, proposed value, source and actor context, decision and version identity,
and the integrity bindings used by admission. The model is mutation-class extensible: a new class must
register its semantics, carry exact authority, execute through an allowed worker route, produce authoritative
verification evidence, and preserve audit lineage.

Proposal intake is authority-free by construction. The static input-proposal contract rejects source metadata
that claims approval, apply rights, a command identity, or credentials. An integration can describe a change
and its evidence. It cannot assert that the change is approved.

The scope model supports the following mutation classes: product field, variant field, relationship, typed
owner field, media resource field, and commerce.purchase . The repository evidences verification-capable
product copy fields (title, description, SEO title, and SEO description) and a registered product-field set
(vendor, product type, tags, and Shopify status). It also contains governed execution paths for variant price,
relationships, typed owner fields, and media-resource fields. This is not a claim that every path has the
same certification level or is included in every engagement.

SCOPE RULE

Certified production scope is selected and evidenced per engagement. Implemented mutation
classes are not automatically enabled, certified, or in pilot scope. The architecture is not limited to
four content fields, and it does not imply universal object coverage in any production system.

O/ Deterministic policy evaluation

Policy evaluation can admit, block, or route work for review according to the current store and agency
context. Policy is deterministic: the same proposal under the same state and rules produces the same
result. Policy output is evidence used by the authority chain. It is not human approval, and a model’s
assessment is never a substitute for it.

Two implemented examples show the separation. The purchase flow evaluates proposed purchase terms
against a versioned purchase policy under bounded economic authority before any human review. The AWS
Authority Companion, described in Section 14, carries an Al-derived assessment and a deterministic
classification as separate fields. The deterministic classification is restricted to a fixed set of classes, and it
falls back to an authority-at-risk classification when no valid deterministic value is present, so the failure
direction is toward review.

Public descriptions of policy-based autonomous low-risk execution are a general governance pattern. They
are not a claim that the current product path grants Al autonomous production authority.

08 Human and delegated authority

® Approval and review

Review establishes what a human evaluated. Approval is a separate, attributable authority decision. The
current governed production path retains a human approval boundary before Apply. One operator may hold

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 8
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more than one capability where policy permits, but the evidence records remain distinct. An interface that
shows Review, Approve, and Apply actions does not collapse their meanings.

Approval is useful only when it binds to the current governed change. CommerceGov's exact-scope
admission resolves an approved decision by decision-version identity, scope key, scope revision, audit
identity, and review-cycle identity. The decision must still be current, the approval must remain valid, and
resource and target identity must still be available. Missing, invalidated, superseded, or lineage-mismatched
authority fails closed.

® Exact authority and stale-authority semantics

Material change after approval creates a new authority question. CommerceGov does not stretch an old
approval over a new payload, scope revision, review cycle, production baseline, or decision version.

The admission model checks that the requested decision is the latest current decision for the persisted
scope; that the decision and approval share scope, revision, audit, and review-cycle lineage; that store
identity matches; that the mutation class has a supported worker route; and that current external-change
availability permits Apply. For product-field admission, before-values are normalized and compared with the
authoritative current product values. A mismatch is stale and is rejected. The safe response is
reassessment: select the current proposal, review the current change, obtain current approval, and admit a
new command.

® Delegated authority

Delegated authority means authority that a human or policy has granted to another party to act within
explicit bounds, without collapsing approval into execution. The implemented forms of delegation are
narrow:

Bounded agent A purchase agent’s capability set is the narrowest the purchase API ever checks:

credentials read, propose or write, and status. No approve, apply, dispatch, payment, or tenant-
administration scope exists for it. An agent cannot approve its own proposal, and
that check fails closed.

Signed After an authorized human approves the exact current decision version,
authorization CommerceGov can issue a signed, exact-revision-bound, expiring envelope that
envelope proves that authority to the controlled executor. A valid signature proves only that

CommerceGov minted the envelope. Every verification re-checks the envelope's
claims against the live decision, approval, and proposal rows, so a signed envelope
for a superseded revision, an expired envelope, or one whose amount, provider, or
resource no longer matches is rejected before any reservation or provider call.

Delegation of approval itself to a policy or an autonomous actor is not implemented. The current product
path is human-authorized.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 9
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09 Controlled execution

The canonical runtime path for governed product mutations is:

o submit_governed_mutation_command —> e enqueue_mutation_command
e dispatch_governed_mutation —> ° worker

e mutation outbox and writeback — e Shopify

o verification and finalization — e audit

Admission validates the command envelope and governance context. Execution checks current worker-
claimable state, human approval, allowed workflow transition, active product status, Shopify OAuth
authority, mutation controls, Kill switches, and per-store concurrency. ldempotency and payload identity
prevent duplicate execution. Ul and APl components do not own the Shopify write capability.

Approved does not mean Applied. Apply requests governed execution. A command can be blocked, fail
before a side effect, fail retryably, or reach the production system and still require verification before the
outcome is settled.

The purchase flow follows the same pattern. The controlled executor is the one entrypoint an agent-
presented envelope can reach. It verifies the envelope and current runtime authority before it touches the
admission gate, then delegates to the admission gate and worker. The worker calls the provider adapter at
most once for a decision. A repeated call with the same or a re-issued envelope recovers the same
execution rather than calling the provider again. Provider input and output happen outside any open
database transaction. Where a provider requires its own approval continuation, the continuation is resumed
against the same attempt rather than by issuing a fresh dispatch, and the capability-bearing approval token
is encrypted at rest and never exposed on a public surface.

10 Production read-back verification

Verification is part of completing the governed production change, not a later reporting convenience.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 10
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VERIFICATION OUTCOME

execution and writeback authoritative read-back . e

progression compared with the Verified

authorized state field equality recorded against
authoritative read-back

Expected verification
witness Deferred

bounded deferral may address
Authoritative read-back transient read-back conditions
of production state

Admitted command
Worker dispatch

Mutation outbox

Normalize and compare Conflict

SieslE e wiiiaheak each governed field reconciliation required afte.r
exhaustion or persistent mismatch

NOT PROOF OF VERIFICATION

'

§ * ., Execution success is

never verification.

FIGURE 3 Read-back verification: Applied is not Verified

Applied describes execution and writeback progression. Verified describes an evidence-backed
comparison between the approved governed expectation and authoritative observed production state.
Queue acceptance, a successful HTTP response, or an outbox completion marker is not proof that
production exposes the intended state.

For governed product mutations, the writeback context carries an expected verification witness for the
exact changed fields. Finalization obtains authoritative Shopify read-back, resolves each governed value
through its field-specific mapping, normalizes expected and observed values, and records field equality. A
missing authoritative value, read failure, product absence, or mismatch cannot be presented as Verified.
Bounded deferral may address transient read-back conditions. Exhaustion or persistent mismatch
terminalizes the outcome as conflict with reconciliation required. Settlement into the applied lifecycle is
linked to verified write evidence for paths using this witness.

Verification is mutation scoped. It proves the governed change represented in the witness. Where
authoritative read-back makes collateral invariants observable, a mutation-class verifier may check those
invariants too. This is evidence for a verified governed production state, not a universal assertion that every
property of the object was verified.

The kernel expresses the same rule adapter-independently. The static contract defines execution outcomes
(executed, already satisfied, duplicate replay, rejected before 1/0O, retryable failure, terminal failure, and
unknown outcome) and verification outcomes (verified, diverged, deferred, unverifiable, and unknown).
Classification is owned by the kernel and follows fixed rules. An unknown provider outcome yields
unknown. A missing observation, or one whose read-back failed, defers verification. An observation that is
not authoritative and mutation-scoped is unverifiable. A matching observation is verified, and any other
authoritative observation is diverged. Execution success is never verification.

The purchase flow applies the same discipline to a different kind of state. An execution that has produced a
provider order reference is Applied but not yet Verified, and it stays pending until the worker has read the
provider's order and evidence records. The worker does not manufacture Verified from a terminal dispatch
result. An uncertain outcome moves to a reconcile-required state instead of being reported as success.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 11
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11 Evidence and auditability

Evidence is part of the authority chain. Depending on the mutation class and path, CommerceGov can
connect:

@ proposal or change identity, source, and actor; & admitted command and execution attempts;
@ prior authoritative or synchronized production @ production writeback response and
state; authoritative read-back;
proposed state and exact mutation scope; @ per-field or mutation-class verification result;
policy and review state; @ exceptions, conflicts, retries, and reconciliation
actions.

@ approval decision and binding identities;

The command ledger is the mutation-intent source, writeback audit records external side effects, and
product or catalog state supplies the baseline. Projections are derived views and are not authority. Audit
evidence is append-only. Later success does not erase earlier attempts or failures.

Provenance is derived from persisted audit evidence, not inferred from the current session, the approver,
the last operator, or the resource owner. Where creator metadata is missing, the surface reports that the
creator is unavailable rather than guessing. Agent-facing status views return only non-secret fields that are
already persisted.

12 Tenant, agency, and identity boundaries

The agency is the organizational context for operators, assignments, shared operating policy, store-specific
governance context, and aggregated evidence. In the Shopify adapter, a store remains the credential,
resource, event, failure, concurrency, and mutation boundary.

AGENCY EFFECTIVE AUTHORITY

operators, assignments, shared operating policy, the intersection of:
store-specific governance context, aggregated evidence i
Store 1 agency membership

credential, resource, event, assigned stores
failure, concurrency, mutation =
role and permission

same membership mechanism requested operation
for both Store 2
credential, resource, event, current workflow state

Agent principal failure, concurrency, mutation current decision identity
store policy context

Store 3

credential, resource, event, )
failure, concurrency, mutation active safety controls

OAuth readiness

—— assigned ---- not assigned

CROSS-STORE WORK DECOMPOSES INTO EXACT STORE-SCOPED OPERATIONS

Cross-store Store 1operation Store 2 operation Store 3 operation

work approval - execution - approval - execution - approval - execution -
verification - evidence verification - evidence verification - evidence

FIGURE 4 Agency, store, and operator boundaries (illustrative structure)
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An operator’s effective authority is the intersection of identity, agency membership, assigned stores, role
and permission, requested operation, current workflow state, current decision identity, store policy context,
OAuth readiness, and active safety controls. Assignment to one store does not imply another. Cross-store
work decomposes into exact store-scoped operations so that approval, execution, verification, failure, and
evidence remain attributable.

Shared policy can reduce repeated administration. Store-specific rules or exceptions may specialize the
operating context where the current policy surface supports them. This architecture does not treat demo
users, demo store counts, or a convenience role configuration as the recommended production separation-
of-duties model.

Identity and authentication are handled separately from authority. The integration credential system
distinguishes an OAuth client identity from the binding of an authority subject to a tenant. Agent principals
receive tenant access through the same membership mechanism that human operators use, not through a
parallel authentication system. A lookup of another tenant's resource is reported as not found rather than
forbidden, so it does not confirm that the resource exists. The WebMCP surface uses a signed, short-lived
context tied to the authenticated session and shop.

13 External change and reconciliation

A production state can change after a valid governed execution. That later event is not retroactive proof that
Apply failed.

EXTERNAL CHANGE AFTER A VERIFIED EXECUTION

T T2

governed mutation matches a person, application, platform process,
authoritative read-back or another system changes the state

PRODUCTION STATE

Apply matches the authorized state state has diverged

EVIDENCE IS APPEND-ONLY

T1 verification result Divergence identified
historical; not rewritten sync, webhook, or external-change handling

ROUTE
Governed
Evaluate current state recovery action

and current authority,
not the historical T1 result.

FIGURE 5 External change after a verified execution: T1and T2

At T1, CommerceGov can establish that the governed mutation matched authoritative production read-back.
At T2, a person, application, platform process, or another system may change that state. Sync, webhook, or
external-change handling can then identify divergence and route reassessment, reconciliation, invalidation,
or a governed recovery action. External evidence can make the current decision or approval stale. The

response is to evaluate current state and current authority, not to rewrite the historical T1 verification result.

Reconciliation determines whether evidence is sufficient and whether a safe governed response exists. The
repository contains reconciliation paths that check exact write evidence, newer-audit conflicts, policy or
drift conflicts, inactive state, and repair eligibility. A repair is itself controlled and attributable.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 13



@ CommerceGov ARCHITECTURE WHITEPAPER

Rollback is not a universal promise. Some mutation classes have specific rollback verification support, and
broader rollback may be unavailable or unsafe. Where used, rollback is a new governed mutation with its
own authority, execution, verification, and evidence. Historical failure or divergence is never erased.

14 Agent and framework independence

CommerceGov is source agnostic at the governance boundary. Integrations submit normalized proposals
and provenance. They do not share the worker’s production credentials. A source can be registered,
attributed, limited, suspended, or rejected independently of production execution. Provenance distinguishes
source categories such as WebMCP, integration, human operator, and Al-generated draft.

The repository also contains a bounded agent-run boundary in which the caller controls only a narrow
subset of the request (a task, a target, an allow-listed mutation class, and the current value) and
CommerceGov owns the surrounding envelope.

CommerceGov has been demonstrated with three agent stacks. The evidence for each differs and is stated
separately, using the classes defined in Section 19. These are integration demonstrations, not a native
connector catalog and not customer deployments. None is presented as production-proven.

WebMCP (OpenAl Implemented in this repository: a deliberately small tool surface of five session-
WebMCP authenticated routes for product search, governance context, propose change,
demonstration) change status, and audit evidence. No human mutation handlers are exposed.

Proposals enter Review only. Approval, Apply, publishing, and direct Shopify writes
are unavailable through it. CommerceGov has also been demonstrated with a
separate OpenAl WebMCP integration; that agent-side implementation is not part of
this repository and is not presented here as production-proven.

AWS Strands and Implemented in this repository: the receiving side. Integration proposals arrive

Bedrock through the normal proposal boundary, and an AWS Authority Companion presents
an Al-derived assessment beside the deterministic classification without replacing
it. The assessment carries a Bedrock-derived classification when present. A scoped
judge scenario resets a controlled demo baseline through existing audit and scope-
transition services and does not issue Shopify writes. The agent itself was built with
a Strands SDK in a separate repository. A test here loads its normalization contracts
from a separate checkout, but the agent code is not part of this repository, and it is
not presented here as production-proven.

Google Gemini and This repository contains no Gemini or ADK agent code and no Gemini-specific

ADK integration. CommerceGov has also been demonstrated with a Gemini/ADK agent in
a separate integration/demo; that implementation is not part of this repository and is
not presented here as production-proven. Whatever the agent stack, its proposals
terminate at the same boundary: the agent proposes, deterministic policy classifies,
humans approve and apply, and the controlled worker executes.

Participation in a challenge or demonstration does not imply endorsement or partnership by OpenAl,
Amazon Web Services, Google, Shopify, or any other organization. No claim is made of integration with any
agent framework or vendor beyond those named above, and naming a protocol or vendor in this paper does
not imply a native integration.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 14
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15 Shopify as the first consequential-flow adapter

Shopify is the first proven consequential-flow adapter. It is not the definition of CommerceGov. The adapter
supplies:

Objects and products and catalog fields, variant price, relationships, typed owner fields, and
mutation classes media-resource fields.
A worker the controlled worker that owns the Shopify write capability, with mutation outbox

and writeback.

Production read- authoritative Shopify read-back and field-specific normalization for verification.
back

Reconciliation Shopify-specific handling of sync, webhook, and external-change divergence.
Credentials and Shopify OAuth readiness and the store as the credential and mutation boundary.
tenancy

The kernel supplies everything else: the proposal and mutation envelope, policy, authority lifecycle,
admission, the verification model, evidence, and tenant boundaries. This separation is what allows a
different adapter to reuse the kernel. The certified Shopify path is the most mature implementation in the
repository, and the repository holds certification and runtime-verification evidence records for it. The
Shopify adapter is inside the access Shopify already grants. It does not replace Shopify roles, app scopes,
or credential hygiene.

16 Beyond Shopify: purchases,
ERP, and business operations

® A second flow: agent-initiated purchase

The purchase flow demonstrates that the kernel is not specific to catalog fields. Its mutation class,
commerce.purchase , reuses the same decision, approval, and scope lineage. The flow is:

An agent with a narrow credential proposes purchase terms. Proposal terms are rail-agnostic and
execution-disabled. They exclude secrets, card data, and raw destination addresses. A destination
appears only as an opaque provider-issued reference.

Deterministic policy evaluates the terms under bounded economic authority.

An authorized human approves the exact current decision version in a Purchase Authority
workspace. The agent cannot approve its own proposal.

A signed envelope is issued from durable rows and is re-verified against live authority before the
controlled executor acts.

The executor reserves the approved execution, the worker calls the provider adapter at most once,
and the result is settled.

CommerceGov - Public Architecture Edition - 2026.09 commercegov.io - 15



@ CommerceGov ARCHITECTURE WHITEPAPER

The worker reads the provider's order and evidence records. Applied is not Verified until that
evidence confirms it.

This flow is implemented and tested in the repository. Its provider adapter targets an agentic checkout
provider, with a deterministic fake for tests. A creator-wishlist demonstration flow bridges a fan's confirmed
quote into a governed purchase proposal, and its fan payment authorization step is an explicit sandbox
record with no economic effect. This paper does not claim production purchase volume, customer
purchases executed for value, or provider endorsement.

® ERP and business operations

No ERP adapter exists in this repository. The architecture indicates what one would have to supply, using an
ERP such as Odoo as an illustration only. Candidate mutations include price lists, inventory adjustments, and
purchase orders. An adapter for such a system would need to:

@ register its mutation classes, with exact scope definitions and stale-authority rules;
¢ map its tenants and containers onto the kernel's tenant boundary;

& provide a controlled execution route with idempotent write, and report outcomes in the kernel
vocabulary, including unknown outcome;

& provide authoritative, mutation-scoped read-back, or declare the class unverifiable so that it can never
be reported as Verified;

¢ declare its capabilities descriptively (write, authoritative read-back, idempotent write, rollback,
compensation, transactional batch, and partial-failure reporting). These describe transport guarantees
and grant no authority;

@ support reconciliation for external changes.

The kernel would not change. The adapter would be the new surface, and its production-proof status would
be determined by evidence gathered for that adapter, not inherited from Shopify.

17/ Relationship to MCP, A2A, UCP,
and payment authorization

CommerceGov is not positioned against these layers. It addresses a different question.

MCP, A2A, and tool primarily provide capability, communication, discovery, and invocation. They make

calling it possible for an agent to reach a system and request an operation. CommerceGov
can receive the resulting proposal, whichever protocol carried it, and decides
whether the change becomes real.

Commerce primarily provide standardized agent-to-commerce interaction. They standardize

protocols such as how an agent interacts with commerce systems. CommerceGov governs authority

uUcp over the consequential production-state mutation that such an interaction may lead
to.
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Payment primarily govern intent and authorization around financial transactions. Production
authorization authority is not the same thing. A payment authorization concerns a transaction.
systems and Production authority concerns whether an exact consequential change, which may
protocols or may not be financial, was authorized to become real, executed under control,

and verified. In the purchase flow the two are complementary: CommerceGov
governs authority over the purchase commitment, and the provider's own approval
and payment mechanisms remain separate and are not replaced or reimplemented.

The repository implements a WebMCP tool surface and an HTTP integration API. It contains no UCP or A2A
implementation, and this paper does not claim compatibility with either beyond the architectural position
described here. Mapping such protocols onto the proposal boundary is possible in principle and is not yet
done.

18 Security and failure properties

CommerceGov blocks the governed path when required authority or safety evidence is absent. Core
invariants include command identity and idempotency, current context binding, valid workflow transition,
valid human approval, active resource state, Shopify OAuth readiness, worker-only mutation execution, kill-
switch enforcement, one active mutation per store, and mandatory audit events.

UNKNOWN IS NOT SUCCESS

Missing read-back, unavailable authority, invalid scope identity, superseded decision, invalidated
approval, unsupported mutation class, an unknown provider outcome, and unresolved conflict must
not silently fall through to production or to Verified.

Safety controls include global and per-store mutation gates, worker-only execution, command-state
checks, idempotency, per-store concurrency, current-state binding, explicit terminal failure, and audit
requirements. Capability-bearing tokens are encrypted at rest and are not logged or rendered. Secrets and
raw destination addresses are excluded from canonical authority terms.

CommerceGov depends on the security of platform OAuth, its worker runtime, command and audit storage,
tenant and store scoping, secrets handling, and the surrounding deployment. It adds governed production
authority inside existing access. It is not a replacement for platform roles, app scopes, credential hygiene,
or organizational security administration. This paper is an architecture description, not a security
certification, a compliance attestation, or a guarantee that external actors cannot write directly.
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19 current implementation status

The four classes below are not interchangeable. A capability appearing in one class is not implied to be in
another.

Implemented in this repository

Inspectable code: the kernel's decision, approval, and scope lineage; admission and the
A command ledger; idempotency and audit; the Shopify adapter and controlled worker; the

commerce.purchase mutation class with its signed envelope, controlled executor, and
provider adapter; the integration proposal API with narrow OAuth agent credentials; the
WebMCP tool surface; the AWS Authority Companion; and the creator-wishlist purchase
bridge, whose fan payment authorization step is an explicit sandbox record with no
economic effect.

Demonstrated, external integrations

Separate demonstrations whose agent-side code is not in this repository and was not
inspected for this paper: an OpenAl WebMCP integration, an AWS Strands and Bedrock
agent, and a Google Gemini and ADK agent. They show proposals from different agent
stacks entering the same boundary. They are demonstrations, not customer deployments,
and not production-proven.

Production-proven

Deliberately narrow: what certification and runtime-verification records establish for the
governed Shopify path. The repository holds such records, for example a passing bulk
runtime certification bound to a build. This paper does not claim customer adoption,
production scale, production purchase execution, or production proof for any agent
integration.

Planned or illustrative

ERP and other business-system adapters such as Odoo (illustration only), delegation of
approval to policy, wiring of the adapter contract types into the certified paths, and
mapping of UCP, A2A, or other agent protocols onto the proposal boundary.

The current product path is human-authorized. Al can propose. It does not automatically receive production
authority. Verification evidence is scoped to the governed mutation and its supported observable collateral
invariants. Policy inheritance, exception handling, recovery, and mutation-class coverage vary by
implemented path and engagement scope.

This paper does not claim guaranteed error reduction, zero rework, achieved 3-5x capacity,
universal rollback, universal whole-object verification, support for every Shopify resource, native
integration with every proposal source, or prevention of writes made through external access.
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20 Evaluation model

The public Production Pilot is a six-week measurement engagement on an agreed Shopify workload, not a
predetermined success demonstration. Weeks 1-2 establish a baseline and controlled comparison. Weeks
3-6 run the governed workload through the CommerceGov path. The measurement boundary is Work
released or Proposal received to Verified production state.

PRODUCTION PILOT - SIX WEEKS agreed Shopify workload

Baseline and Governed workload through
controlled comparison the CommerceGov path

MEASUREMENT BOUNDARY

Work released or Verified
Proposal received production state

FIVE MEASURES

Time Rework Capacity Authority Verification

elapsed and active correction, verified governed intended actor, authoritative
effort across the repetition, and workload per review, approval, evidence and how
boundary exception handling constrained resource and scope controls conflicts were handled

FIGURE 6 Production Pilot: six-week measurement model

Time measures elapsed and active effort across the boundary. Rework measures correction, repetition, and
exception handling. Capacity measures verified governed workload per constrained resource without
converting an engineering throughput test into a human productivity claim. Authority measures whether
work followed the intended actor, review, approval, and scope controls. Verification measures whether
governed outcomes received authoritative evidence and how conflicts were handled. Internal calibration
sets do not define the public pilot, and any 3-5x operator-capacity figure is a hypothesis unless participant
measurement establishes a result.
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271 Future architecture and open questions

01

Adapter contract wiring

The static adapter contract types express the
kernel and adapter seam. Executing the
certified Shopify path through them, rather
than through decision and command layers
directly, would make the boundary testable for
a second adapter.

02

Delegated authority

How should a human-granted delegation be
scoped, time-bounded, revocable, and
evidenced so that policy-authorized execution
of low-risk classes does not collapse approval
into policy? The signed envelope is a narrow
precedent, not a general answer.

03

Unverifiable classes

Some systems offer no authoritative, mutation-
scoped read-back. The architecture reports
such classes as unverifiable, and the open
question is what evidence standard is
acceptable before execution is permitted at all.

04

Second-adapter proof

A business-system adapter would need its
own evidence. The purchase flow shows
kernel reuse across mutation classes but does
not show reuse across production systems in
the ERP sense.

05

Cross-system changes

Changes that span systems raise
transactional-batch and partial-failure
questions that the descriptive capability
vocabulary names but does not resolve.

CommerceGov - Public Architecture Edition - 2026.09

06

Protocol mapping

How proposals carried by MCP, A2A, or
commerce protocols should be normalized at
the boundary, and what provenance each must
preserve, is not yet specified.

commercegov.io -
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27 Conclusion

CommerceGov makes production authority an explicit operational system. It
preserves the difference between capability and authority, proposal and decision,
review and approval, approval and execution, Applied and Verified, and a verified T1
state and a later T2 divergence.

The result is a reconstructable path from candidate change to verified governed
production state: exact scope, current authority, controlled execution, authoritative
read-back, and evidence. The kernel is generic. Shopify is the first adapter and the
most mature one, and the purchase flow shows the kernel reused for a second class
of consequential change. Whether the kernel serves further adapters is a question
that will be answered by evidence for each adapter, and this paper claims no more
than the repository currently shows.
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