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Abst r act

Thi s docunent proposes *APSI X* (_Agent Portable Semantic Interface
eXtension_) as a mnimal primtive contract for portable semantic
runtimes. The goal is not to standardi ze agent personalities, pronpt
formats, planner graphs, or nodel -specific reasoning behavior. The
goal is to standardize the smallest useful contract of the runtine
envi ronment itself.

The design reflects runtine patterns observed in early governed
semantic-runtine inplenentations. In those inplementations, the
primary managed resource i s bounded semantic territory, and spawned
actor populations are the main source of pressure on that resource.
APSI X defines the | ower-|ayer contract required for such runtines to
becone portabl e across inpl enentations.

The contract is intentionally narrow |t standardi zes | ogica
objects, lifecycle primtives, menbrane-nedi ated deci si ons,
capability semantics, event and provenance requirenents, replay
obligations, and progressive conpliance profiles. 1t does not
standardi ze nodel internals, scheduling strategies, storage engines,
user interfaces, or application-specific orchestration |ogic.

The docunent is witten to stand on its own as a self-contained
runtime specification, wthout dependency on unpublished externa
fram ng.

This is a draft specification, not a final standard. The current
nane is provisional; the technical target is a portable primtive
surface for governed semantic runtines

Thi s docunent is intended as a *research specification*, not as an

i medi at e i ndustry standardi zati on proposal. |Its purpose is to
define a portability target early enough that emerging runtinme

i mpl ement ati ons do not harden around rnutually inconpatibl e franmework-
| ocal abstractions before a shared primtive vocabul ary exists.
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1. Introduction

Agent runtines are currently fragnmented across franmework-|oca
abstractions. One systemcenters graphs, another centers
conversations, another centers workfl ow automati on, and anot her
centers tool |oops around a planner-worker core. This fragnmentation
weakens portability because applications depend on framework-specific
obj ect nodel s rather than on a stable environment contract.

The design intent of APSI X is analogous in spirit to the role POSI X
pl ayed for operating systens: not to prescribe every inplenentation
detail, but to standardize a snall enough primtive surface that

hi gher-1evel software can becone portabl e across runtines.

The analogy to POSI X is aspirational in scope, not historical in
maturity. The present ecosystemis still early. The purpose of this
docunent is therefore not to claimthat semantic runtines have

al ready converged enough for final standardization, but to provide a
research-grade contract that inplementations can target, conpare

agai nst, and refine.

The conceptual shift is:

cl assical POSI X standardi zed process, file, and I/O primtives;
* APSI X standardi zes zone, nmenbrane, artifact, and replay primtives
for semantic runtines.

The spec is derived fromthree commtnents already stabilized in
early governed senmantic-runtine experinmentation

1. the runtine nmanages *semantic territory* rather than only tasks
or nodel calls;

2. expansion pressure cones from *spawned actor popul ati ons*;

3. governability depends on *non-bypassabl e nenbrane nedi ati on*,
*durabl e artifact adm ssion*, and *replayable authoritative
st at e*.

APSI X treats control of spawn-driven semantic epidemcs as a core
runtime concern. This docunment does not yet mandate one universa

epi dem c-control algorithmfor all runtines or all partition regines.
I nstead, APSI X standardi zes the governance surface and invariants

t hrough which within-partition and cross-partition expansion nust be
adm tted, bounded, observed, and reconstructed. Different runtines
may i nplement this surface through single-witer reginmes, bounded
specul ative swarms, hierarchical descendant spawni ng, nerge

sel ection, quarantine, culling, or other control strategies, provided
those strategi es renai n nenbrane-governed, budget-visible, |ocality-
scoped, and repl ayabl e.
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Scope
s docunent defi nes:

a core object nodel for portable senmantic runtines;

a mnimal primtive set derived fromruntine |ifecycle;
capability perm ssions and locality semantics;

menbr ane and budget semanti cs;

cross-boundary effect adm ssion semanti cs;

event, provenance, and replay requirenents;

conpliance profiles.

s docunent does not define:

pronpt formats or chai n-of -thought conventions;
agent reasoni ng net hods;

nmodel sel ection and vendor APIs;

st orage backends;

schedul i ng al gorithns;

U conventi ons;

pl anner-specific orchestration graphs.

I ntended Use

APSI X is intended to serve as:

*

*

*

*

3.

a portability target for experimental semantic runtime

i npl ement ati ons;

a conparison |ayer across framework-1ocal runtines;

a basis for future conformance tests around nmenbrane, provenance,
repl ay behavior, and lifecycle-trace invariants.

is not yet intended to serve as:

a finalized industry interoperability standard,;

a replacenent for existing agent SDK APIs;

a mandate on internal scheduler or storage architecture

Desi gn Coal s

The design goal s are:

1.

2

3.

*Portability*: applications should rely on runtime primtives
that survive franmework changes.

*Governability*: the runtine nust expose an enforcenent |ocus for
spawn, refinenent, anchoring, and cross-boundary effects.
*Cbservability*: the runtinme nmust emt stable records of senantic
expansi on and state transitions.
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4. *Mnimality*: the primitive set should be small enough to
i npl ement and reason about.

5. *Replayability*: authoritative state nust be reconstructible
wi t hout reproducing original |atent reasoning traces.

6. *Extensibility*: richer runtines should be able to add features
wi t hout breaking core senantics

7. *Epidenic Control Extensibility*: the contract should support
multiple partition-local spawn-control algorithnms w thout |osing
governability or replay semantics

2. Conformance Language and Ter m nol ogy
The key words MUST, MJUST NOT, REQUI RED, SHALL, SHALL NOT, SHOULD,
SHOULD NOT, RECOMMENDED, NOT RECOMVENDED, MAY, and OPTIONAL in this
docunent are to be interpreted as described in BCP 14 [ RFC2119]
[ RFC8174] when, and only when, they appear in all capitals, as shown
her e.

2.1. Core Terns

*Domai n*: a bounded semantic representation that supports
| ocal i zation, refinenent, anchoring, and harvest.

*Zone*: the runtine enbodi nent of a donmain, including state, policy,
budgets, partitions, and artifacts.

*Partition*: a bounded sub-zone scope that defines the default unit
of locality and refinenent.

*Actor*: a spawned runtine instance operating under a capability mask
and budget share.

*Artifact*: a produced object that can be retained, validated,
rejected, anchored, or harvested.

*Anchor*: the pronotion of an artifact into durable authoritative
runtime state.

*Menbrane*: the enforcenment boundary around a zone and its sensitive
state transitions.

*Budget *: an explicit bound on expansion, actor creation, artifact
vol unme, validation cost, or other governed quantities.

*Run*: a concrete execution attenpt or recovery/harvest attenpt
associated with an actor or task scope and having a term nal outcone.
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*Repl ay*: authoritative reconstruction of zone state from events,
anchors, and checkpoints; not reproduction of token-I|evel reasoning.

*Harvest*: a runtine operation that returns anchored outputs froma
zone.

*Effect*: an external or cross-boundary action whose primary result
is not only a local artifact, but a nutation, publication, delivery,
or other action against another authority boundary.

*Spawn Regi ne*: an inpl enentation-defined policy governing the

propagati on dynamics of actor creation within a zone or partition,
i ncluding concurrency linmts, descendant spawning rul es, conpetition,
throttling, quarantine, nerge, or ternination behavior.

*Ledger Manifest*: a stable description of the replay-rel evant |edger
surfaces for a zone, including schena versions, runtine profile,
measur enent convention, and record paths.

3. (bject Mbdel
An APS| X-conpliant runtine MJST expose the follow ng | ogical objects.

These objects define logical runtinme state, not a mandated storage
substrate. |nplenentati ons MAY represent them using graphs,
dat abases, event streans, |ogs, or other internal structures,
provi ded the normative semantics of the contract renmain observabl e.

3.1. Zone
A zone MJST have at | east:

zone_id

domai n_spec

lifecycle state

menbr ane_pol i cy_versi on
budget state
partition_state
authoritative _state ref

E I R

I n APSI X-governed and APSI X-repl ayabl e, a zone SHOULD additionally
expose:

* out put _boundary_ref or equivalent authoritative harvest target
surface

* | edger_state

* |ledger _manifest ref, if a separate manifest object is used
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3. 2.

3. 3.

3. 4.
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Optional inplementation fields MAY include ownership netadata,
ext ernal bindings, topology hints, or storage references.
authoritative state ref denotes the runtime’s single authoritative
execution state for the zone. |nplenentations MAY expose dashboards,
pl ans, nmanifests, or other operator-facing projections, but such
proj ections MUST NOT function as independent control planes with
authority to diverge fromauthoritative zone state.

Partition
A partition MJST have at |east:
* partition_id
* zone_id
* scope_ref
* status
The runtime MAY materialize partitions explicitly or derive themfrom
a structured domain substrate, but partition identity and locality
semanti cs MJST be observabl e.

Act or

An actor MJST have at |east:

actor _id

zone_id

admtted partitions
capabi lity_mask
budget _share

i nt ent

status

E I R

z

actor MAY be epheneral or persistent.
Run
A run MJST have at |east:

run_id

zone_id

request _id

run_kind

status

started_at

ended_at or equivalent terminal tinestanp

* % X X X X %
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3.

3.

3.

| f
it

the runtime associates runs with an actor or partition-local task,
MJUST expose that binding.

Run ki nds MUST di stinguish at m ni num

*

*

*

5

z

* ok Xk kX

execution_run
recovery run, if recovery is supported
harvest run, if harvest materializes execution-like work

Artifact
artifact MUST have at | east:

artifact_id or provisional identifier
origin_actor_id

zone_id

artifact_type

status

provenance

Artifact statuses MJIST distinguish at |east:

E

6

E R

7

gener at ed
anchored
har vest ed
rejected

Anchor Record

anchored artifact MJUST have an associ ated anchor record contai ni ng
| east:

anchor _id
artifact _id
zone_id

pol i cy_version
deci si on

ti mestanp_or _order

Menbr ane Deci si on Record

A nmenbr ane- nedi at ed deci si on MJUST have an auditabl e decision record
containing at |east:

* ok X F

decision_id
request id
zone_id
request _type
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3.

3.

L I

8.

subj ect _ref
deci si on
policy_version
reason_code
capability basis
budget cont ext

ti mestanp_or _order

Menbr ane Policy

A nmenbrane policy MJST define:

* %

* % ok * X X %

9

spawn admissibility rules

wi thin-partition popul ation-control rules, if multiple actors per
partition are supported

refinement adm ssibility rules

cross-zone and cross-partition effect rules

external effect adm ssion rules

artifact pronotion rules

escal ation rules

budget interaction rules

epi dem c-control rules such as throttling, quarantine, culling,
merge, or equival ent grow h-control behavior, if such controls are
support ed

Event

The runtine MJST produce an event streamor event |og containing at
| east:

* %k Ok *

* %

zone creation

act or admi ssion request and deci sion
refinement event

execute conpletion or failure

external effect request, decision, conpletion, or failure, if such
effects are supported

anchor deci si on

harvest event

freeze or closure event

Each event record MUST expose at |east:

* %k Ok k%

event _id

seqg_no or equival ent global authoritative order index
zone_id

event _type

subj ect _ref
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* request_id, if the event is part of a nmenbrane-nedi ated request
chain

* run_id, if the event is part of a concrete execution attenpt

* tinmestanp_or_order

* causal _ref or equivalent parent reference, if such ordering is
support ed

If a runtine stores events, decisions, and anchors in separate
| edgers, those | edgers MJST still preserve one authoritative cross-
| edger ordering surface such as a shared nonotoni c seq_no.

3.10. Ledger Manifest

APSI X-repl ayabl e runti mes SHOULD expose a | edger manifest containing
at |east:

zone_id

schena_ver si on

runtime_profile

measur enent _convention, if telenmetry proxies are exposed
replay-rel evant record paths or references

record schenma version or equival ent conpatibility indicator

b N

4, Primtive Set

APSI X-core runtines MJST inplement the lifecycle primtives in
Sections 4.1-4.7. CCoverned and repl ayable profiles MJST additionally
i npl ement the observability primtive in Section 4.8.

4.1. zone(dommi n_spec) -> zone_id
Creates a zone from a domai n specification.
Requi r enent s:

MUST initialize nmenbrane and budget state.
MJUST initialize partition state.
If the runtime exposes harvested outputs, MJIST define an
aut horitative output boundary or equival ent harvest target surface
for the zone.
* SHOULD bi nd or snapshot the authoritative output boundary for
| ater harvest validation.
MUST return a stable zone_id.
MJUST enmit a zone creation event.
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4. 2.

spawn(capability_set, zone_id, intent) -> actor_id | error

Requests creation of an actor in a zone.

Requi r enent s:

*

* X X X

Each invocation of spawn() MJST adnit at nost one actor. Milti-
actor popul ati ons MJST arise through repeated or descendant

i nvocations of spawn(), not through batch return of a single call
MUST assign adnmitted partition scope or return an explicit

pl acenent fail ure.

MUST assign a capability mask and budget share.

MUST fail determ nistically when policy or budget denies creation
MJUST emit both request and decision events.

I n APSI X-governed and APSI X-repl ayabl e, spawn request and deci sion
surfaces MUST be correl ated by a stable request id.

If actor execution |later materializes, the runtinme MJST expose a
run_id or equival ent execution identifier for that concrete
attenpt.

A spawned actor operating within an admitted partiti on MAY decline
further expansion, request refinement, or request descendant spawn
under an inpl enentation-defined Spawn Regi ne.

If the runtime supports multiple actors within one partition or
descendant spawning fromwithin a partition, spawn deci si ons MJST
remain | ocality-scoped and auditable at that finer-grained
popul ati on boundary.

Descendant spawn, if supported, MJST remain |ineage-visible,

| ocal i ty-scoped, budget-visible, and nenbrane-nedi at ed.

A runtinme MJST NOT place an actor or execution into a live running
state unl ess spawn adm ssion has al ready succeeded for that actor
or execution.

A runtime MJST NOT treat queued or budget-deferred spawn as

equi valent to live running execution

I n APSI X-governed and APSI X-repl ayabl e, MJST be nenbrane- nedi at ed.

refine(zone_id, scope ref, hypothesis) -> partition_set | error

Requests semantic deconposition or restructuring within a zone

Requi r enent s:

MJUST be recorded as a repl ayabl e event.

MJUST preserve |lineage fromprior scope

MUST NOT silently enlarge zone scope w thout explicit menbrane
appr oval

SHOULD preserve stable partition identity where possible.

I n APSI X-governed and APSI X-repl ayabl e, policy-sensitive
refinement MUST be nenbrane-medi at ed.
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4. 4.

4.

execute(actor_id, target_ref, capability, input_refs) ->
artifact | error

Applies a capability to a zone target or artifact target.

Requi renent s:

5

MUST verify actor authorization for the requested capability.
MUST verify target locality against admtted partitions or
menbr ane- approved boundary crossing.

MUST return an artifact or structured failure.

MUST record provenance |links to input references.

MUST di stinguish artifact-produci ng executions from effectful
requests that attenpt to nutate or publish across anot her

aut hority boundary.

An execution MAY produce artifacts representing further runtine
requests such as refinenent requests or spawn requests rather than
final outputs.

If the runtime materializes partition-local candi date outputs
prior to harvest, it MJST keep those candi date outputs distinct
from harvested authoritative outputs.

If an execution is cancelled, aborted, or force-term nated by
runtime policy, the runtine MJST expose a term nal outcone for
that execution rather than leaving it in an anbiguous |live state.
Retries, recoveries, and resunmed executions SHOULD be represented
as distinct runs rather than silently overwiting prior execution
out cones

If the runtinme supports external or cross-boundary effects, APSI X-
governed and APSI X-repl ayabl e profiles MJST subject those effects
to menbrane nedi ati on and auditable event records before
conpl eti on.

anchor(artifact_ref, zone_id) -> anchor_id | error

Prombtes an artifact into anchored state.

Requi renment s:

* ok X F

MJST create or confirmstable artifact identity.

MUST create an anchor record.

MUST record deci sion provenance sufficient for replay.

MUST NOT silently pronote generated artifacts to anchored state

wi thout an explicit anchoring transition.

I n APSI X-governed and APSI X-repl ayabl e, MJST be nenbrane- nedi at ed.
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4.6. harvest(zone_id, filter) -> artifact_set
Returns anchored artifacts matching a filter or harvest profile.
Requi r enent s:

MUST NOT inplicitly anchor unanchored artifacts.

SHOULD support deterministic filtering.

SHOULD preserve or validate the zone's authoritative out put
boundary; if that boundary has drifted since zone creation, a
governed runtinme SHOULD deny or escal ate harvest rather than
silently reinterpreting outputs.

* |f the runtime uses partition-local candidate surfaces, harvest
MJST perform an explicit transition into the authoritative output
boundary rather than treating candi date-local paths as already
harvested final outputs.

* MJST enit a harvest event.

4.7. freeze(zone_id) -> lifecycle_state | error
Transitions a zone into a closure regine.
Requi renent s:

MUST deny further expansion primtives by default after success.
MJUST emit a freeze or closure event.

SHOULD cl ean zone-owned epheneral runtime resources such as

wor ktrees, tenporary branches, sandboxes, or equival ent execution
resi dues.

*  MJST NOT be required to re-harvest already harvested outputs in
order to stabilize the zone.

* MUST NOT meke previously anchored artifacts unreachable for replay
or later harvest unless an explicit abandonnent, archival, or
retention policy is itself recorded as authoritative state.

* SHOULD preserve harvest and replay access.

4.8. observe(zone_id) -> event_stream| event_slice
Returns runtine events for the zone.
Requi renent s:
MUST expose nenbrane decisions and artifact lifecycle transitions.
MJST expose external effect decisions and outcones, if such
ef fects are support ed.
* MJST expose terminal failure, cancellation, or abort outcones for

actor executions when the runtinme supports those outcones.
*  MJST preserve authoritative ordering semanti cs.
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* In APSI X-governed and APSI X-repl ayabl e, ordering SHOULD be
reconstructible through a stable cross-Iedger ordering surface
such as seqg_no, not only through wall-clock timestanps.

* |In APSI X-repl ayabl e, request/decision/run correlation surfaces
SHOULD be observabl e.

* Decision and event surfaces MJST be sound with respect to
authoritative zone state: an inplenmentation MJST NOT enit or
retain adm ssion, anchor, or lifecycle records that assert a zone
state transition that did not occur in authoritative state.

* MAY pagi nate or stream

5. Capability and Locality Mode

Capabilities are primtive permssions in APSI X. Roles are derived
fromthem

5.1. Core Capability Set
An i nmpl enent ati on SHOULD support capability names equival ent to:

refine
spawn
execut e
anchor
har vest

* Ok X F

Equi val ent i npl enent ati on-1ocal nanes MAY be used if their semantics
are docunented. |Inplenentations MAY define richer capability
vocabul ari es above this primtive substrate.

freeze() is a zone-adm nistrative closure prinmtive and need not be
exposed as a general actor capability.

5.2. Capability Msk

Every actor MJST operate under a capability mask. The runtine MJST
reject attenpts to execute a primtive that exceeds the actor’s nask

5.3. Locality Binding

Capability grants MJST be interpreted relative to locality.
Aut hori zation is inconplete unless the runtinme can answer both:

* which operation class is permtted;
* over which admtted partition set it is permtted.
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5.4. Role Derivation
Rol es are not normative objects in APSIX. A runtime MAY expose roles
for ergonomcs, but the normative substrate MJST renmin the
capability mask plus locality binding.

6. Menbrane Senantics
The nenbrane is the critical enforcement |ocus of APSI X

6.1. Conplete Mediation

The runtinme MJUST subject the foll ow ng operations to nenbrane

medi at i on:

* actor creation

* policy-sensitive refinenent

* cross-partition effects

* cross-zone effects

* external effects against other authority boundaries
* artifact pronotion

*

budget - sensi ti ve expansi on

If an inplementation allows any of these operations to bypass
menbr ane checks, it is not conpliant with governed profiles.

6.2. Decision Surface
Menbr ane deci si ons MJST expose at | east three outcones:

al | ow
deny
* escal ate

escal ate indicates that local runtine authority is insufficient and
an external approval or higher-1level policy decision is required.

6. 3. Deci si on Record
Each menbr ane- nmedi at ed deci si on MUST nake avai |l abl e:

deci si on

request _id
policy_version
reason_code
budget cont ext
capability basis

b S
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An i nmpl enent ati on SHOULD expose this through a stable
menbr ane_deci si on_record schema rather than through framework-Ioca
| ogging formats.

6.4. Budget Interaction

Budget exhausti on MJUST be visible to nmenbrane decisions. An
exhausted zone MJST NOT continue infinite spawn or refinement as if
the runtime had no control surface. |If an inplenentation supports
effect quotas or publication linmts, exhaustion of those limts MJST
Ii kewi se be visible to nenbrane deci sions.

If an inplementation supports multiple actors within one partition,
budget and admi ssion state SHOULD remain interpretable at that
partition-local expansion boundary rather than only at whol e-zone
granul arity.

Deferral due to budget or capacity pressure MJST renain

di stingui shable fromexecution failure. A runtinme MJST NOT coll apse
budget _exhaust ed, queued, or deferred conditions into term nal actor
failure unless an execution actually ran and fail ed.

7. Artifact, Provenance, and Replay Semantics

APSI X is not only about actor lifecycle. It is also about stable
artifact handling and authoritative replay.

7.1. Artifact Lifecycle

An inplementati on MUST support a lifecycle in which artifacts are at
mi ni mum

1. generated
2. optionally anchored
3. optionally harvested

If an inplementation distinguishes between partition-Iocal candidate
outputs and authoritative final outputs, that distinction SHOULD
remain explicit in artifact type, lifecycle state, or equival ent
dur abl e et adat a.
7.2. Provenance
Anchored artifacts MJST preserve enough provenance to answer:
whi ch actor produced this artifact;

* in which zone;
* over which partition scope;
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under which capability;
fromwhi ch input references;
under whi ch nenbrane deci si on context.

At mninmum an anchored artifact SHOULD be portable together with:

its anchor_record;
the originating nenbrane_deci si on_record,;
referenced input artifacts or scope identifiers.

If an anchored artifact is the basis for an external effect, the
runtime SHOULD preserve a portable reference to the effect decision
and effect outcone record as well.

7.3. Replay Contract

An i npl enentati on MJUST support authoritative reconstruction of zone
state from

ordered events;

menbr ane deci si on records;

anchored artifacts;

run records, if runs are exposed separately from actors;

policy version history;

budget and lifecycle checkpoints, if such checkpoints are used.

* ok X ok kX

Repl ay MUST reconstruct authoritative runtinme state. It MJST NOT be
interpreted as a requirenent to reproduce original |atent reasoning
traces.

For portability, replay-rel evant records MJST be serializable through
stabl e schemas rat her than through inplenentation-specific debug | ogs
al one.

If replay-relevant data is split across nmultiple | edgers, replay MJST
reconstruct a single authoritative order across them

When actor executions are cancelled, aborted, or otherw se force-
term nated, replay MJST reconstruct those executions as term na
outcones rather than as still-live runtine activity.

When execution is interrupted by runtinme restart, process

di sappearance, or other loss of live actor state, a governed or
repl ayabl e runtime SHOULD normalize the affected execution into a
term nal, recovered, or requeued state rather than | eaving
authoritative state anbi guous.
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If an inplenmentation supports within-partition actor popul ations,
replay SHOULD al so reconstruct the effective spawn regi me and | i neage
context sufficiently to distinguish bounded exploration from
uncontrol | ed epi den ¢ expansi on

If an inplenmentati on exposes operator-facing projections or planning
views in addition to authoritative zone state, replay MJST treat
those views as derived artifacts rather than as independent

aut horitative inputs.

7.4. No Silent Pronption

An i nmpl enentati on MJUST NOT treat generated output as anchored by
default unl ess generation and anchoring are explicitly collapsed into
one docunented primtive

7.5. Measur ement Conventi on

If an inplementation exposes runtine telemetry, proxy metrics, or
derived anal ytical surfaces in addition to the core APSI X objects, it
SHOULD expose a stabl e neasurenent convention descri bing:

* which records or state surfaces are treated as neasurenent inputs;
* whether netrics are direct runtine variables or depl oynent -
speci fic proxies;
* what aggregation horizon or w ndowi ng assunptions apply;
* what runtinme profile or workload regine the nmeasurements are valid
for.

I mpl enent ati ons MAY expose popul ation nmetrics describing actor

popul ation size, spawn rate, partition-Ilocal population distribution,
or other indicators useful for detecting uncontrolled expansion

regi nes.

If such netrics are used to support replayabl e anal ysis, conparison
across zones, or theory-mapping clains, APSIX-replayable
i mpl ement ati ons SHOULD nake that neasurenment convention visible
through a stable manifest, report schema, or equival ent replay-
rel evant surface.

8. Error Mbdel
Primtive failures SHOULD be structured rather than opaque.
Recomended error cl asses:

pol i cy_deni ed
*  budget exhausted
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When observe(zone_id)
errors observable through it.

unknown_zone
unknown_act or
unknown_arti f act
unknown_partition
capability _denied
invalid_transition
ef f ect _deni ed
requires_escal ation
repl ay_unavail abl e
aborted

cancel | ed

profiles MJST do so.

i s inplemented,

portable primtive surface

March 2026

the runtine SHOULD neke these
APSI X- gover ned and APSI X-r epl ayabl e

if the

9. Compliance Profiles
Thi s docunent defines three progressive profiles.
9.1. APSI X-core
Requi res
* zone
* refine
*  spawn
* execute
* anchor
*  harvest
* freeze
This profile is the m nimal
9.2. APSI X-gover ned
Requires all APSI X-core primtives plus:
* observe
* menbr ane- nedi at ed spawn
*  menbrane-nedi ated refine for policy-sensitive scope changes
* menbrane- nedi at ed external or cross-boundary effects,
runtime supports them
* menbrane- nedi at ed anchor
* explicit budget handling
* decision records with reason codes
* stabl e nenbrane decision records
Romanchuk Expi res 15 Septenber 2026
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* stable request correlation across nenbrane-nediated |ifecycle
transitions

This profile is the mnimmuseful profile for real spawn governance
9.3. APSI X-repl ayabl e
Requires all APSI X-governed features plus:

partition-visible locality semantics

artifact provenance

explicit run records or equival ent execution-attenpt visibility
stabl e anchor records

ordered event exposure

stabl e event records

stabl e cross-1edger ordering semantics

| edger nanifest or equivalent replay surface description

policy version visibility

authoritative replay support

measur enent convention visibility, if runtime telemetry proxies
are exposed

EE I S S R

This profile is the recomended basis for research and auditable
production systens.

9.4. Conformance QGui dance

Primtive presence alone is insufficient to establish neani ngful
APS| X conf or mance.

Reconmended conf or mance eval uati on SHOULD additi onal |y check

* |ifecycle ordering invariants across zone, spawn, execute, anchor,
harvest, and freeze;

* request/decision/run correlation integrity where those surfaces
are exposed;
preservation of authoritative cross-Iledger ordering senmantics;
absence of silent pronotion fromgenerated to anchored state;
explicit separation between candi date-local artifact surfaces and
harvested authoritative output surfaces, when both exist;

* distinction between deferred/ queued conditions and ternina
execution failure;

* normalization of interrupted executions into term nal, recovered,
or requeued authoritative states;

* preservation of locality-scoped spawmn control when multiple actors
per partition are supported;

* consistency between authoritative zone state and exposed event or
deci sion | edgers.
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10.

11.

12.

| mpl enent ati ons MAY satisfy these checks through scenario traces,
replay fixtures, or other stable |lifecycle test surfaces rather than
only through isolated prinmtive-level tests.

Mappi ng to Concrete Runtines
APSI X does not mandate a specific inplenentation style.
Exanpl es:

* a content-spawn runtinme could treat each source idea as one zone
and each channel draft as a harvestable artifact famly;

* a software runtinme could treat bounded codebase areas as zones and
patches or test reports as artifacts;

* aresearch runtime could treat a literature field as a zone and
cl ai mevi dence nenps as anchored artifacts.

What matters is not the domain itself, but whether the runtine
exposes the primtives, locality semantics, menbrane decisions, and
replay obligations coherently.

Non- Goal s
APSI X does not attenpt to standardize:

chai n- of -t hought formats;

i nter-nodel conpetition protocols;

persona taxononi es;

benchmark task schemas;

human-i nterface conventi ons;

i nternal schedul er al gorithnms;

concrete effect transports or publication APIs;
storage and graph-engi ne inpl enentati ons.

EE R

Those may exi st above or bel ow the APSI X | ayer, but they are not part
of the core contract.

Open | ssues
Several questions remain open for |ater versions:

whet her cross-zone nerge() belongs in an extension set;

* whether an explicit effect() prinmtive should remain derived from
execute() plus menbrane policy or becone standardized;

* what m ni mum provenance fields are sufficient for strong
auditability;

* whether event, anchor, and nenbrane deci sion schemas shoul d be
versi oned i ndependently or under one runtine schema version;
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13.

*  how replay semantics should interact with distributed asynchronous
runti nmes;

* whether an explicit checkpoint() primtive should remain derived
or become standardi zed;

* whether Run should remain a | ogical object or becone a first-class
primtive argunent surface;

* whet her output-boundary drift detection should become mandatory in
governed profiles or remain a replayabl e-profile recomrendati on

Security Considerations

APS| X defines a governance surface for spawn-capabl e senantic
runtimes. As a result, security and governance failures in an APSI X
i npl ementation are not limted to data exposure; they can also alter
popul ati on growt h, artifact promotion, and cross-boundary effects.

| nproper nenbrane policy configuration, inconplete nediation, or weak
audit surfaces may | ead to:

uncontrol | ed actor popul ati on expansi on;

artifact pronotion of unverified or policy-inconpatible outputs;
cross-boundary effect escalation w thout sufficient auditability;
replay gaps that prevent authoritative reconstruction of sensitive
deci si ons;

* policy drift between authoritative zone state and exposed event or
deci si on records.

L I

I npl enent ati ons SHOULD ensure that nenbrane policies enforce:

* strict adnission control for actor creation and policy-sensitive
refinenent;
explicit artifact validation prior to anchoring;
audi t abl e deci sion records for cross-boundary effects;

* protection of authoritative ordering and replay-rel evant | edgers
agai nst silent tanpering or divergence;

* clear separation between generated, anchored, and harvested
artifact states.

I mpl enent ati ons supporting external effects SHOULD additionally
ensure that:

* escal ation paths are authenticated and authorization boundaries
are explicit;
effect conpletion is recorded as a durabl e auditabl e outcone;
cancel | ed, aborted, or partially conpleted effects are not
presented as successful state transitions.
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14.

15.

15.

16.

Failure to enforce these constraints may result in |oss of governance
over semantic expansion within a zone and may permt unauthorized
external actions to appear conpliant in operator-facing views.

I ANA Consi derati ons

Thi s docurment has no | ANA acti ons.
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Concl usi on

APSI X is a proposal for a minimal prinmtive contract for portable
semantic runtines. |Its central claimis that the portable |ayer
shoul d standardi ze zone, nenbrane, run, artifact, locality, and
replay operations rather than franework-1ocal agent behavi ors.

If this direction is useful, higher-level runtines and applications
can target a stable substrate of zones, spawn, refinenent, execution
runs, anchoring, harvest, nenbrane decisions, and replayable
authoritative state. That would nove the field one step away from ad
hoc orchestration and one step closer to real runtine portability.
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