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Abstract

An enterprise agent may produce a valid tool call while the connected system rejects the request, accepts it
for later processing, or changes a record without returning confirmation. The action connector layer must
preserve these distinctions. This article develops a design model for that layer by analyzing recent research on
Application Programming Interface (API) use, stateful tool execution, and agent security. It specifies an action
contract with typed inputs, preconditions, an authority scope, an expected effect, and defined outcomes. The
model classifies integrations by credential ownership and the extent of control over the service interface. It then
relates validation errors, authorization failures, provider rejections, and uncertain execution states to permissible
agent responses. A versioned contract provides multiple agents with a common definition of an action, while the
connector enforces permissions and interprets the external response. The proposed specifications support
connector review, provider changes, and the diagnosis of failures across enterprise workflows.

Keywords: Action connectors; agentic workflow automation; enterprise integration; tool execution;
authorization; action contracts; service failures

1. Introduction

An agent can prepare an update to a business record and submit a correctly formed tool call. The
connected system still has to recognize the target record, accept the acting identity, permit the
requested fields, and report what happened. If the connection closes after dispatch, the agent may
receive an error even though the service completed the update. The component that handles this
boundary determines whether the agent can make a defensible claim about the result.

An action connector links an agent-accessible operation to an external service operation. It checks
the request before dispatch, applies the connection’s authority, translates the request into the
provider’s format, and interprets the response. These responsibilities recur when several agents use the
same action. They also persist when an external provider changes its interface.

This article defines the action connector layer as a distinct object of enterprise platform design. The
analysis pursues three objectives: to specify a reusable contract for an agent-accessible action, to
classify integration patterns according to their authority and interface requirements, and to relate
external service failures to the responses an agent may provide or the actions it may take next. The
working hypothesis is that a shared connector layer can preserve the meaning of an action across
workflows when the platform defines its contract, permission check, and outcomes at the service
boundary.

Basu et al. [1] examine Application Programming Interface (API) task detection and argument
completion through API-BLEND, providing a basis for studying how a requested operation becomes
an executable call. Patil et al. [2] develop the Berkeley Function Calling Leaderboard (BFCL) to
evaluate function selection and argument validity across diverse calling settings. For connector design,
these studies inform the definition of callable operations, typed parameters, required inputs.
Establishing the resulting business effect requires additional evidence from the connected service.
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Lu et al. [3] incorporate stateful execution and dependencies between tools into ToolSandbox,
making the state preceding an action part of its evaluation. Yao et al. [4] evaluate task completion in t-
bench by comparing the final database state with an annotated goal state. Together, these approaches
support an interpretation of action correctness that includes preconditions and observable effects. A
connector applying this interpretation needs an explicit rule for deciding whether a service response
establishes completion, acceptance for later processing, or an unresolved outcome.

Guo et al. [5] address the stability of tool evaluation under changing API conditions. This concern
also affects connector maintenance, where revisions to provider fields or response behavior can alter
the interpretation of a registered action. The present study translates these evaluation concerns into
proposed requirements for contract versioning, provider mappings, outcome classification.

Earlier work on multi-agent coordination [6] and human participation [7] provides the workflow
context for these requirements. The present study examines the execution boundary shared by such
workflows. Its contribution is a conceptual design that connects action contracts, integration
responsibilities, evidence-based outcome reporting. The analysis asks how these elements can be
specified together so that callers receive a consistent interpretation of an external action.

2. Materials and Methods
2.1. Materials

The source corpus consists of recent studies of API tasks, tool-call evaluation, stateful execution,
and agent security. Research on API task detection and argument completion informs the input
contract [1]. Earlier publications on coordination and human participation define adjacent subjects [6],
[7]. Studies of unstable APIs and task alignment inform the treatment of provider behavior and
unauthorized calls [5], [8]. Stateful benchmarks examine dependencies between actions, function-call
validity, final system state, and the security of tool access [2]—[4], [9], [10]. Sources were entered into
the corpus when their methods or findings addressed a decision connector designers face. The analysis
uses published research and a proposed enterprise action model; it contains no organization-specific
implementation records or performance claims.

2.2. Methods

The study uses a qualitative conceptual design based on a purposively selected literature corpus.
Each source is examined for its relevance to input specification, execution preconditions, authority
enforcement, provider behavior, or evidence of task completion. These categories provide a common
basis for comparing studies with different evaluation objectives.

The synthesis proceeds from the evidence available at successive execution stages. Input validation
establishes whether a request satisfies the registered contract. Authorization determines whether the
configured identity may perform the requested operation on the target resource. Provider responses
and subsequent state checks supply evidence about acceptance or completion. Integration patterns are
classified by credential ownership and responsibility for maintaining the service interface.

The resulting contract fields and outcome classes are proposed design requirements derived from
this comparison. Their assessment in the present study concerns conceptual consistency and
traceability to the problems addressed in the source corpus. Operational effectiveness remains a
subject for implementation-based evaluation.

3. Results

A reusable action needs a definition that survives a change of calling agent. Its contract should
identify the operation, input types, required fields, preconditions, target resource, authority scope,
expected effect, and possible outcomes. The contract also needs to identify whether the action reads
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information or changes the external state. Research on API task detection and slot filling addresses call
formation [1], while function-call benchmarks assess tool selection and argument validity [2]. Those
evaluations support input design, but an enterprise connector must also establish what occurred after
dispatch.

Preconditions give the connector a place to express requirements beyond data type. An update
request may contain a valid record identifier format while referring to a record that the acting identity
cannot access. Another request may ask for a state transition that the provider disallows for the
record’s current state. The connector can reject the first issue it can establish before dispatch and
return a specific validation result. The agent then has information for revising the request without
interpreting that result as a provider outage.

A versioned contract fixes the meaning of an action for its callers. Connector engineers may change
an endpoint mapping after a provider revises its API. If the action keeps its inputs and promised effect,
existing callers can retain their contract version. A change in required inputs, authority, or the meaning
of completion requires a version review. Research on tool evaluation has documented instability in
live API conditions [5], which gives provider changes a direct place in the connector’s maintenance
model.

The integration pattern determines how the connector acquires authority. A platform-managed
service connection may use an administrator-configured service identity. A third-party application
may use credentials delegated by a user or a service account configured for a workflow. A custom
interface may require its operator to specify the endpoint policy and define the meaning of each
response. These patterns differ in who grants access, how engineers constrain its scope, and which
party maintains the mapping between the registered action and the provider operation.

A workflow instruction cannot enlarge the permission attached to a connection. Research on
indirect prompt injection examines how external content can steer a tool-using agent toward an
attacker’s requested action [9]. Work on task alignment asks whether a proposed call serves the
authorized task [8], and broader security evaluation identifies tool use as a point where attackers can
exploit an agent [10]. For a connector, the design consequence is a permission check against the acting
identity, requested operation, and target resource immediately before dispatch. The check uses the
configured authority, irrespective of the text that led the agent to propose the call.

Figure 1 maps validation, authority, dispatch, and outcome interpretation to a single proposed

execution path. Its separate outcome branches draw on research that distinguishes call validity, state
changes, and tool-access risks [1]-[5], [8]—-[10].

Agent action request
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or access error
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Figure 1. Proposed action connector execution path, synthesized from [1]-[5], [8]-[10]
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Call formation, service acknowledgment, and external effect require separate interpretations.
Function-call benchmarks assess whether a model selects a suitable tool and supplies valid arguments
[2]. ToolSandbox adds state dependencies and checks intermediate outcomes [3]. Research on tool-
agent interaction compares the final database state with the requested goal state [4]. A valid call can
therefore precede a provider rejection, while an acknowledgment can precede completion. The
connector’s outcome vocabulary should retain all three stages.

Failure classes follow the evidence available at the boundary. A validation error means the
connector found an invalid input or unmet precondition before dispatch. An authorization error
indicates that the configured identity lacks permission to perform the operation or access the resource.
A provider rejection means the service received the request and declined it. The agent can respond to
these classes by correcting the request, seeking the required access through the established process, or
addressing the provider’s stated objection.

A transport failure needs a more exact description. A failure before dispatch gives the connector a
basis to report that it sent no request. A lost response after dispatch leaves the external effect uncertain.
Repeating a state-changing request can create another record or apply an update twice. The connector
may retry under a defined rule when the provider supports request deduplication or when the
connector has established that the first attempt had no effect. Otherwise, it should check the target
state through an available read operation and return an unknown execution state if the check yields no
conclusive answer.

Some services acknowledge receipt and finish the operation later. The connector should report
acceptance as pending until a provider response or a state check establishes completion. This
distinction matters for any caller that might otherwise tell a user that a record has changed. The
proposed contract, integration classification, and failure policy meet at this point. Each action defines
what completion means, the provider mapping identifies the available evidence, and the connector
returns only the outcome that evidence supports.

4. Discussion

The proposed model assigns a specific evidential requirement to each reported outcome. Input
validity establishes that a request can proceed to execution checks. Service acceptance establishes that
the provider has received or admitted the operation. Completion requires evidence matching the effect
defined in the action contract. This interpretation makes the completion criterion part of the connector
specification and constrains the claims a calling agent can make about an external change.

The relationship between the contract and external state develops the evaluation concerns identified
in ToolSandbox [3] and t-bench [4]. State dependencies inform the specification of preconditions,
while goal-state evaluation informs the definition of an expected effect. Their use in the proposed
architecture is a design inference. A benchmark can inspect a controlled environment against a known
target state. An enterprise connector depends on the response fields, status endpoints, resource
visibility available from its provider. The contract therefore needs to identify the evidence through
which the expected effect can be established.

An uncertain response exposes the practical consequence of this requirement. Consider a state-
changing request whose response is lost after dispatch. A timeout establishes a communication failure,
leaving the external effect unresolved. The proposed policy links any subsequent retry to documented
deduplication support or evidence that the initial attempt produced no effect. A status lookup can
resolve the outcome when the provider exposes a sufficiently informative execution record. Otherwise,
the unknown state remains an explicit result requiring reconciliation. This example illustrates the
proposed decision rule and its dependence on provider capabilities.
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Authority enforcement addresses a separate requirement within the same execution path. A
permission check establishes whether the acting identity has access to the operation and resource.
Task-alignment controls examine whether the proposed action serves the authorized user request [8].
These checks address different properties of a call, and their joint application requires a surrounding
authorization and task-governance process. The connector model specifies the enforcement point for
configured permissions, with the wider platform responsible for determining the legitimate task
context.

Connector owners can publish an action only after specifying its inputs, preconditions, authority
requirements, expected effect, and outcome types. Engineers then map that contract to a provider
operation. The review should include examples of an accepted request, a request the connector rejects
before dispatch, and a provider response the connector classifies. These examples make the registered
action usable by multiple agents under a single definition.

The integration patterns in Table 1 assign authority and interface maintenance to different parties.

A team selecting a pattern needs to know who controls the credentials and who can confirm the
external effect before exposing the action to callers.

Table 1. Integration patterns and connector responsibilities

Interface maintenance Evidence of effect

Integration pattern Authority configuration

The administrator configures a
service identity and resource
permissions

Platform-managed
service

Connector team maps registered
actions to supported operations

Service response or available
resource-state check

User delegates access, or the
administrator configures a service
identity

Third-party
application

Connector team tracks provider
fields, scopes, and API changes

Provider response, returned
record identifier, or status lookup

The operator and connector
team define the request and response

mapping
The same action catalog can serve all three patterns, although each places a different maintenance

Custom service
interface

The operator defines the
identity and endpoint access policy

Documented acknowledgment
rule or target-state check

obligation on connector owners. For a third-party connection, an expired credential may prevent
dispatch. For a custom interface, the principal difficulty may be establishing whether an
acknowledgment confirms a completed change. The contract should state the outcome the connector
can return under either condition.

Failure behavior belongs in the action specification. Owners should identify whether repeated calls
can duplicate an effect, whether the provider accepts a deduplication key, and whether a later read can
establish the result. Table 2 connects those properties to the information an agent receives.

Table 2. External-service outcomes and agent responses
Connector’s established information

Outcome class Agent response

Invalid request
Unauthorized request

Provider rejection

Input or precondition fails before dispatch
Acting identity lacks the required access

Provider receives and declines the request

Revise the identified input or condition
Stop the call and report the access requirement

Report the stated reason

No effect occurred, or provider-supported

Safe transient failure deduplication protects a repeat

Retry under the action’s defined rule

Unknown execution The provider may have received the request; the effect
state remains uncertain

Check the status if available; report
uncertainty

Accepted, pending
effect

Provider acknowledges receipt without confirming
completion

Retain pending status and check for
completion

Report completion and the relevant record

Confirmed completion identifier

Response or state check establishes the specified effect

An unknown execution state requires a durable request record. The connector owner should retain
the action version, target, acting identity reference, dispatch time, and provider request identifier
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where available. Those fields support a later status check. They also prevent a generic timeout from
automatically triggering a repeat of a state-changing call.

Connector monitoring can group records by validation error, access denial, provider rejection,
pending effect, and unknown outcome. A rise in validation errors for one contract version directs
engineers to its input definition or its callers—repeated unknown outcomes for one provider call for
examination of its response and status-check facilities. The categories locate the work required to
repair a connection without implying an unmeasured improvement in platform performance.

The study develops a conceptual architecture from published research and a proposed action model.
Its findings establish design requirements and relationships between execution stages. Claims
concerning reduced failure rates, improved task completion, lower latency, or stronger security require
empirical evaluation using an implemented connector layer.

The literature corpus was selected purposively for its relevance to connector design. The selection
procedure supports a focused synthesis, with coverage bounded by the included publications. The
resulting categories remain open to revision through a broader review of enterprise integration
research and implementation evidence.

Applicability depends on the provider’s execution semantics and observability. Deduplication
requires documented provider support or an equivalent implementation guarantee. Completion checks
require an accessible status mechanism or a resource-state observation that can be linked to the
submitted action. Concurrent updates and delayed state visibility can weaken that link, requiring
action-specific reconciliation rules. Providers with limited execution evidence may leave a larger
proportion of requests in an unknown state.

The model addresses individual action execution at the connector boundary. Cross-service
transaction coordination, compensation across workflow steps, tenant isolation, credential lifecycle
management require additional architectural specifications. The permission check also depends on the
correctness of the configured identity and access policy. Its protective effect against maliciously
induced actions requires evaluation alongside task-alignment controls and the wider platform security
design.

Empirical validation should examine actions with synchronous completion, deferred completion,
lost responses after dispatch. Relevant measures include outcome-classification accuracy, duplicate
state changes following retries, time to reconcile unknown outcomes, authorization enforcement under
adversarial inputs. Comparisons across providers would help establish which requirements transfer
between integration environments and which require provider-specific adaptation.

5. Conclusion

The proposed action connector model combines a versioned action contract, an allocation of
integration responsibilities, an execution-outcome policy. The contract defines the requested operation
and its completion criterion. The integration pattern assigns responsibility for credentials and provider
mappings. Outcome classification links the agent’s response to the evidence available before dispatch,
after acknowledgment, during subsequent verification.

The architectural contribution consists of specifying these decisions at a shared execution
boundary. Application requires documented provider semantics, enforceable permissions, action-
specific rules for uncertain outcomes. The study provides a conceptual basis for implementation and
evaluation, with operational benefits remaining subject to empirical validation.
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