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Abst ract

Thi s docunent defines a protocol that facilitates integration of
tools into the design and run-tine operations of Al Agents. The
focus is on enterprise Al agents that need to nmake use of APIs
exposed by third party providers. This protocol, called the Agent-
to-Tool (A2T) Protocol defines an OpenAl spec that has two principle
features - enumeration of tools and invocation of tools. The
enuneration APl enables a human - the Al Agent designer enpl oyed by
the enterprise - to select and include tools fromthird-party vendors
into operating procedures (also known as skills or instructions)

whi ch direct the behavior of Al Agents, including how and when to

i nvoke those tools. The enumeration APl can al so be used
(optionally) at run-time for the LLMto obtain tool descriptions.

The second feature of the APl - invocation - allows the Al Agent
executor to performthe inter-domain invocation of the tool at run
time. By standardizing these two APl functions, the tine and cost of
integration of Internet APIs into Al Agents can be reduced.

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups nmay also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi mum of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 10 May 2026.
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1. Background

Al Agents are applications built using Large Language Model s (LLMs).
Al Agents typically operate on behalf of some human or organi zati on,
and are capable of taking actions through the invocation of
functions, also known as tools. [I-D.rosenberg-ai-protocol s]

provi des an overvi ew of protocols and use cases for Al Agents.
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In enterprise applications of Al Agents - including custoner support
uses cases - it is very common for the Al Agent to invoke tools

provi ded by other organizations. As an exanple, consider an
enterprise that is a healthcare provider. They have an Al Agent that
needs to facilitate appoi ntment schedul i ng, appoi ntnent cancell ati on,
prescription refills, store |ocation and hours | ookup, and vaccine
scheduling. The actions are all supported by tools which are exposed
to the Al Agent through its instructions. The tools, in this case,
could be inplenented by servers within the enterprise domain - built
by their IT department for exanple. O, they m ght be inplenmented by
B2B SaaS providers that offer these capabilities to the entperrise.
For exanple, in the healthcare space, Epic, Cerner, and Meditech are
a few of the B2B SaaS providers that are often used by retai
heal t hcare provi ders.

It is very conmmon for enterprises to have dozens, if not hundreds, of
different systens providing APIs that might need to be accessed by an
Al Agent. This high cardinality is not new. Prior to the advent of

| arge | anguage nodel technol ogi es, voice and chat bots - and even
classic "press 1 for sales, and 2 for support” Interactive Voice
Response Systens (I VR) - needed to access | arge numbers of APIs to
provi de customer support for end users. Integration of these APlIs
into I VRs, voice bots and chat bots often represented the nost
expensi ve and conpl ex part of deploying those systens - not the
training and optim zation of the Al nodel which invokes them

The advent of Al Agents - if anything - only increases the likely
cardinality of the number of distinct APl sysens that need to be
integrated. This is due to increased capabilities of LLMs conpared
to prior generation Al nodels. Wereas, in the past, certain use
cases where just too difficult to autonmate (for exanple, multi-room
booking for hotels - is difficult to do on websites, and al nbst never
attenpted by voice or chat bots) - now, these may be within reach for
aut omati on using Al Agent technology. As a result, we will see nore
use cases, and therefore even nore APIs that need to be integrated.

For an Al agent to be effective, it needs nore direction than just
the enuneration of tools with nanes and descriptions. Particularly
in enterprise and custoner support use cases, detailed instructions
are required which direct when, how, if and why those tools should be
i nvoked. These instructions guide the Al agent on how to converse
with the customer, what kind of information to collect, howto use it
to invoke the tools, howto handle the differing responses, and what
to do with the data that is returned. W use the term operating
procedure to describe an instruction that provides this detail to an
Al Agent. An operating procedure is typically specific to a
particul ar task (for exanpl e, booking an appointnent for a healthcare
visit). An operating procedure at the end of the day is a docunent,
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contai ning natural |anguage text with references to tools, too

i nputs, and tool outputs. Qhers have referred to these as skills
(see the recent Anthropic bl og post here:

htt ps://ww. ant hr opi c. coni engi neeri ng/ equi ppi ng-agents-for-the-real -
wor | d-wi t h-agent-skills (https://ww. ant hropi c. com engi neeri ng/

equi ppi ng-agents-for-the-real -worl d-with-agent-skills)), instructions
or even pronpts.

Here is an abbrevi ated exanpl e of an operating procedure for

prescription refill that illustrates this:

##Goal

Your goal is to help the user with prescription refill inquiries.
## Prescription Refill Status

Follow this flow if the user

- is asking about the status of a prescription
refill request they’'ve nade;

- is asking when their prescription refill(s)
will be ready. For exanpl e:

- What’'s the status of my prescription request?

- | just want an update regarding nmy prescriptions.

- VWen will ny prescription refill be ready?

### Prescription Lookup

- Use |l ook _up_prescriptions() to ook up the user’s
active prescriptions. You nust have previously
aut henti cated the user and have their account ID
If you don’t have their accountlD yet, performthe
aut hentication flow.

### Present Status

- Find the prescriptions which have a status other
than null and present themto the user along with
their status.

### Sendi ng Confirmation

- Ask the user if they want to receive a confirmation
when the refill has been sent to the pharnacy.

- If you have the user’s preferred contact nethod
(which the you woul d have gotten earlier from
| ook_up_ani _user_by ani (), use that information
and send themthe confirmation of the appointnent
status along with the appointnent details.

Figure 1: Exanple Operating Procedure
As you can see fromthe exanple, the operating procedure is a

detail ed reci pe-book - a training manual of sorts - for the Al Agent.
It describes APl sequencing (for exanple, that the | ookup of
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prescriptions can only be done after authentication), usage of
paraneters (that accountlD rmust be included from prior

aut henti cation), handling of results (showthe list to the user), and
S0 on.

Operating procedures are anal agous to training manual s for human
agents, which sinmilarly instruct themin the sequencing and handling
of a call. Instead of invoking tools, humans use web applications to
do a simlar job. |In traditional contact centers, entire teans of
peopl e are accountable for creating and maintaining these training
manual s. They are essential for ensuring quality of custoner

support.

At the end of the day - operating procedures are what nmake the Al
Agent work. \While their generation rmay be assisted by an Al to
facilitate authoring, operating procedures are crafted by human

bei ngs using traditional software. The person whose role is to
create the operating procedure is called the Al Agent designer - or
just designer for short. The software used by the designer to create
an Al Agent, including the authoring of the operating procedure, is
called the Al Agent platform To properly create an operating
procedure, the designer nmust be a domain expert - famliar with the
appropriate process for perfornmng the task the Al Agent is to
perform

Part of task of creating an Al Agent is the selection of the tools to
be used. Typically, this selection happens through the authoring of
the operating procedure, which makes explicit reference to the too

as in the exanple above. It is also possible for the designer to
select a tool for usage by the Al Agent but not provide any gui dance
on its usage in the operating procedure (nost of the current APlIs for
Al Agents separate the tool list fromthe instruction, thus making
this possible). Wile technically this can work, it often results in
hi gher rates of hallucinated tool usage.

The choi ce by a designer on the set of tools that are shown to the
LLM (we use the verb show as a synonym for inclusion of information
into the nodel’s context window) is referred to as tool selection
The process of tool selection and authorship of the operating
procedur es happen ahead of the depl oynent and actual usage of the Al
Agent. W refer to this as design tine, whereas the usage of the Al
Agent by end users is called run tine.

At run time, a user will begin a session with an Al Agent. At the

begi nning of the session, the Al Agent is shown the operating
procedure and tools, and begins operation.
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It is beconing increasingly common for Al Agent design systens to
make use of nultiple distinct Al Agents (called sub-agents) which are
each equi pped to handl e specific tasks. These are called nulti-agent
systens. Once again using our health care exanple, one sub-agent

m ght handl e prescription refills, while another handl es appoi nt nent
schedul i ng and cancel l ation. Each sub-agent would have its own

di stinct set of operating procedures and tools, appropriate for those
tasks. This further reduces the size of the context wi ndow at any
point in time, reducing hallucination rates. There are various
techni ques for how t hese sub-agents are strung together. At the end
of the day, it is often done through tool calling, asking the LLMto
invoke a tool that transfers the session to a different Al Agent.
This is (interestingly) anal agous to |ive human agents in contact
centers, which typically have human agents with differing skills.
When a customer asks for sonething which is outside of the expertise
for the human agent they are talking to, the human agent transfers
the call to a different human agent with the right skill. |In essence
- that is what is happening in these nmulti-agent systens.

The usage of a designer to select only those tools needed for an
agent, and the usage of nulti-agent systemnms, provides progressive
tool disclosure. Progressive tool disclosure is a concept wherein an
Al Agent is only shown just the set of tools it needs at a given
time, and as the conversation flows, nore tools are shown.

The tools selected by the designer, and incorporated into the
operating procedure, are often inplemented by the executor through
the invocation of APIs on sonme server. The server exposing those
APl's is called an APl Server

2. Term nol ogy

Term nol ogy is becom ng foundationally inportant in this energing Al
Agent field. This section summarizes the key term nol ogy and
concepts from above.

* Al Agent: A software application that makes use of an LLMto
performtasks that require interaction with software systens.
Wth an Al Agent, the LLM can output both text for the user, but
it can al so request the invocation of tools, which are an
interface the LLM can use to access those software systens. Al
Agents are conposed of two elenments: an LLM and an executor. The
executor is built using traditional software (e.g., Java, node.js,
pyt hon, etc) and interfaces with the LLM

* Tool: An interface representing a software system A tool has a

nane, a description, inputs and outputs. |In Al Agent system the
LLMis responsible for collecting the inputs and requesting the
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i nvocation of the tool. The executor actually executes the tool,
often through the invocation of APls, and feeds the results back
to the LLM By convention, tool nanmes use underscores and have a
termnating curly bracket, even though they may al so take
paraneters. For exanple, when we say "the LLM i nvokes

schedul e_appointnment ()" this means that the LLM has nmade a

deci sion to invoke the tool nane schedul e_appoi ntnent and has
synt hesi zed t he needed i nput parameters to the too

* Executor: Also called the orchestrator or orchestration engine.
It represents the traditional software conponent of an Al Agent.
The executor funnels nessages to and fromthe end user into the
LLM It receives the outputs of the LLM and if that output is a
request to performa tool call, the executor runs the tool and
provides its output back to the LLM

* Show. The process wherein the executor provides input to the LLM
inclusive of tool call results, by adding it to the context w ndow
of the LLM For exanple, we say, "the tool call result is shown
to the LLM.

* (Operating Procedure: A docunent authored by a hunman, and shown to
an LLM during run-time operation, which instructs the Al Agent on
the sequence of tools to invoke, howto interact with the user to
collect the data needed for tool invocation, what to do with the
results of the tool call, howto handle different conditions based
on the output of the tools, and how to handl e excepti ona
conditions. Qperating procedures reference tools and their inputs
by nane.

* Al Agent Designer: Synonynous wi th designer

* Designer: A human being whose job is to create operating
procedures and performtool selection during the design phase of
the Al Agent.

* Tool Selection: The process of selection of the right set of tools
to show to an Al Agent for a particular task. By selecting only
those tools which are needed for a task, the |ikelihood of too
hal l uci nation is reduced. Tool selection in the A2T franmework
happens at design tine (though the protocol allows this to happen
at run tine in an interoperable fashion, should that node be
sel ected by the Al Agent platform vendor).

* Design Time: A point in time during which the designer is

interacting with the Al Agent platformin the producion of an
operating procedure and sel ection of tools.

Rosenberg & Wiite Expires 10 May 2026 [ Page 7]



Internet-Draft A2T Novenber 2025

* Enterprise: The adm nistrative entity on whose behal f an Al Agent
operates. Typically the designer is an enpl oyee of the
enterprise, though this can be outsourced to consulting firms or
the Al Agent Pl atform vendor

* Run Time: A point in tine during which an end user is interacting
with an Al Agent.

* Milti-Agent Systenms: An Al Agent wherein its job is broken down
into a smaller set of discrete tasks, each handl ed by a sub-agent
that is equipped (via its operating procedure and tool list) to
performthat specific task

* Sub-Agent: An Al Agent that perforns a narrow set of tasks.
Mul tiple Sub-Agents are woven together to formthe Al Agent in a
Mul ti-Agent System

* Progressive Tool Disclosure: A technique for reduction of
hal | uci nati on wherein, as an Al Agent session unfolds, the set of
tools shown to the LLM evol ves, offering it only the tools it
needs to do its job at any point in tine.

* APl Server: A server that exposes APIs which can be invoked via a
tool call by the Al Agent

* APl Provider: The administrative entity that is offering APIs that
are of interest to an Al Agent. Typically, the APl Provider is
different fromthe enterprise, and is also different in turn from
the Al Agent Pl atorm vendor

* Al Agent Session: A period of time fromwhen an Al agent begins -
by having the executor show the LLMthe initial operating
procedure and tool selection - estabishing initial context - and
interacting with the end user - until the end user interaction
conpl et es.

* Al Agent Platform A piece of software which includes a design
time experience for designers, and a run-time capability for
handl i ng Al Agent sessions. Typically built as a cloud service by
the Al Agent Platformvendor. Though the Al Agent Platform can be
provi ded by the vendor of the LLMitself, these can be distinct
vendor s

* Al Agent Pl atgorm Vendor: The administrative entity that has

devel oped the Al Agent Platform and made it avail able for usage
by enterprises to author and execute Al Agents.
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3. Probl em St at enment

There are multiple problens that are addressed by A2T, covering
design tine and run-tine chall enges.

3.1. Tool Curation

At design time, the Al Agent platformneeds to enable the designer to
aut hor the operating procedure and, as a result, select the tools
that will be nade available to the Al Agent (or the sub-agent). To
do this, the designer needs to know what the avail able tools are,
fromwhich they can select. In essence, the designer is performng a
curation task, choosing anpbngst a large inventory of tools available
from many possible APl servers. Mst often, the enterprise deploying
the Al Agent, is different fromthe vendor of the Al Agent platform
which is different still fromthe vendors of the APl servers

As a result, the designer needs to know the APl surface area of the
various vendors of APl servers, and know which APl to select and use.
Sonetimes, APl Servers offer OpenAPl specifications for their APIs,
but these are tailored for usage with software devel opers, not
consunption by Al Agent designers, and certainly not by LLM
Consequently, they lack the required natural |anguage descriptions to
aid in the curation process by the designer. Designers need to spend
time researching and studying APls, |earning what they do, and
determ ni ng whether the right APIs exist, and if so, what they are.
They have to determ ne whether the APl can be used as is, or whether
changes are needed to nake the APl nore easily (and reliably)
consuneabl e for the automation. This process is historically |ong
and tedious, and is exacerbated by the fact that the APls are spread
across dozens of APl servers fromthe many vendors used by a
particul ar enterprise.

The lengthy tinme required for APl integration is one of the nost
significant parts of the tine required to build autonation sol utions
(including Al Agents) within enterprises.

3.1.1. Tool Sculpting

Otentines existing APls on APl servers - usually REST these days -
are conplex and (clearly) not optimzed for usage by an LLM They
have been designed to be consuned by traditional software authored by
sof tware devel opers. Traditional REST APl signatures have conpl ex
inputs - URl paraneters, header paraneters, and JSON bodi es. They
also tend to mx programmatic el ements and senmantic el enents
Programmatic el ements are those parts of the APl paraneters that are
meani ngful only to the software which is invoking those APIs. These
i nclude resource identifiers like UUI Ds, trace |IDs, URLs, tinestanps,
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met a-data and so on. Semantic elenents are those which are
ultimately the input fromthe end user which drove the execution of
the API. As an exanple, when doing something as sinple as | ooking up
the weather, the city and the date (today or the future) are the
semantic el enents. But the | ookup APl night need to provide
programatic elenments |like a weather station ID, which is not

meani ngful to the user request.

It is also the case that a particular end user request (e.g., give ne
the weather tonorrow in Manhattan), doesn't map to a single APl call.
I nstead, a sequence of APl calls need to be orhcestrated together to
actually provide this sinple ask. As an exanple, the APIs at the US
Nati onal Weat her service provide weat her forecasting based on grids
of 2.5kmto 2.5km Consequently, to provide the weather for
Manhattan, the |ocation nmust be first mapped to a coordinate, and
then the coordinates fed into the forecast API.

There are two ways these problens are sol ved today.

A simple way to solve these problens is to just let the LLMfigure it
out. A naive inmplenentation would - in essence, use the existing
penAPl specs for an APl as a tool, and request the LLMto synthesize
i nputs, process outputs, and chain APl calls together. While this is
possi ble - and i ndeed works for sinple use cases - it introduces

hal l uci nation risk. 1t also conplicates the design process,
requiring the designer to understand the details of these APIs. The
designer nust - via the operating procedure - direct the Al Agent on
how to use the APIs and navi gate them

Thi s approach has many problenms. First, it increases the tine
required to author the operating procedure, since it rmust now incl ude
the manual |y generated instructions on howto use the APIs. Second -
and nost inmportantly - it increases hallucination risk. The |arger
the gap between how the APl works, and what the semantically

meani ngf ul operation is - the larger the surface area for mi stakes by
the LLM

The I esson is - never ask an LLMto do what a normal piece of
sof tware can do better.

And thus, the second way this is solved today is through the

devel opnment of automation ontop of existing APls. Again using the US
Nati onal weat her service exanple, a piece of traditional software can
be witten which exposes an APl called | ookup_weat her_by city. This
APl woul d, under the hood, first convert the city to geo-coordi nates,
and t hen | ookup the weather for those coordinates. The resulting
simplified APl can then be shown to the LLMas a tool
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The process of adding a layer of traditional software ontop of
existing APls in order to produce ones that nmore directly map to user
input, in order to reduce tool call hallucination risk, we call as
tool scul pting.

Specifically, tool sculpting is the process of crafting an APl which
1. Mnimzes the inputs for each tool to only those which are
semanti cal |y meani ngful and must be synthesized by an Al Agent 2

M ni m zes the outputs for each tool to only those which would be
relevant to an Al Agent 3. Ochestrates nulti-step backend APl calls
so that the Al Agent doesn’'t need to do it

4. The A2T Protocol Goals

The A2T protocol (A2T) addresses the underlying problenms of too
curation and tool minimzation.

It has, at its core, the follow ng goals:

* Reduce the tine and costs for designers to create operating
procedures and performtool selection by sinplifying the process
of curation

* Enabl e devel opment of Al Agents for enterprises which need access
to tools across dozens or hundreds of APl servers, typically sold
to the enterprise by third party B2B SaaS vendors, by
consol idating decision logic on tool selection in the hands of the
desi gner

* Sinplify adoption by tool vendors by building ontop of the
existing APl platfornms and APIs they already have. The closer the
current APl surface area is to the ideal tool set for an Al Agent,
the less effort is required to inplenent

* Standardi ze an APl signature for tool calling

* Tools are just APIs that are optimzed for an LLM but can al so be
used by traditional software applications too

* Authentication and Auhtorization use the existing techniques used
for REST APls offered by the APl Vendor

* Reduce hal lucination risk through tool scul pting
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* Separation of responsibility - APl vendors performtool scul pting,
and the Al Agent designer crafts the operating procedure which
instructs the Al Agent on how to use the many tools (across
vendors even) that it can use. In other words - one vendor nakes
tool s which i ndependent of the agent, and the other vendor nakes
agents which nmake use of those tools.

5. Overview of Qperation

A2T is a web APl that defines a pair of REST endpoints - one for
enunerating tools available on the server, and the other for invoking
a tool on the server. Both of these make use of a tool signature,
which is a standardized interface for what a tool |ooks Iike - howto
describe a tool, and howto invoke it. The APl client is inplenented
by the Al Agent platform and the rest endpoints are inplenmented by
vendor w shing to expose their APIs as A2T tools. It is envisioned
that these just end up being new REST APls added to the existing AP
surface area of the APl Provider

5.1. Tool Signatures
A2T standardi zes the signature for tool calling. A tool can be
thought of as a Java interface, and the inplenentation of the too
happens over the wire by having the executor take the tool call from
the LLM and send it to the APl server

Every tool in A2T is conprised of the follow ng descriptive

si gnat ure:

* The tool ID

* The nane of the tool

* The description of the too
*

The set of input paraneters. For each input parameter
-  The nane of the input paraneter, and whether it is required or
opti onal
- The type of the input paraneter - one of a small set (string,
int, enum
- The description of the input parameter
- Any constraints on the input types
o Strings: max length
o Int: mn and max val ues
0o Enum Ilist of enunerated values that are pernmitted, along
with a description of each val ue.
* The output, of which there can be one or nore. Each output is:
- The nane of the output
- A description of the output
- The type of the output (string, int, enum json)
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Invoking a tool requires the following to be provided:

the nanme of the tool
* an input paraneter list, which is an array of nane/value pairs

Consequently, the A2T protocol defines two JSON objects - the
signature, and the invocation. The A2T protocol carries these inits
body.

The signature ensures that the executor can take the output of the
LLM validate it against the signature, and execute it by sending the
i nvocation over the wire. For exanple, if the LLM synthesizes a too
call request with a mssing paraneter, or with an enumvalue that is
not amongst the all owed val ues, the executor can reject it and ask
the LLMto try again, or take other error handling |ogic.

5.2. Enuneration Endpoint

The enuneration endpoint - as the name inplies - returns a list of
tools available. This APl endpoint returns an array, each elenment in
the array is a signature as noted above. The APl supports tagging
and versioning, with filtering on those paraneters, to facilitate
design tine interactions between the Al Agent platformand the API
server.

This APl facilitates the foll owi ng design-tinme workfl ow

1. The designer identifies the set of APl vendors for which the Al
Agent should be allowed to operate

2. For each such APl vendor, the designer configures the Al Agent
platformwith the URI for the A2T tool enuneration endpoint.

Thi s specification suggests a conmmon naming practice of using the
root APl endpoint foll owed by "tools" (e.g.,
https://api.weather.gov/tools (https://api.weather.gov/tools)) to
sinmplify this when possible.

3. The administrator configures the appropriate credential s needed
for AuthN and AhZ (typically an QAuth grant flow) - this is not
any different fromany other endpoint fromthe APl provider

4. The designer accesses the Al Agent platform and the platform
i nvokes the enuneration APl and retrieves the tool signatures for
all of the tools exposed on the APl server for all of the
configured APl providers. This provides a list of tools to the
platform This list can be viewed, searched, filtering and
sorted by the designer. The U of the design tine experience can
hel p the designer find and select tools for placenent into the
operating procedure.
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The above steps can be done just once, and then apply to all Al
Agents subsequently built on the platform Alternatively, the
enunmeration APlIs can be explored by the Al Agent platform at design
time, as the designer works.

Once the designer has selected the tool, the tool signature can be
retrieved by the Al Agent platform stored, and then provided to the
LLMat run-tine. Wth A2T, it is also possible to use the
enuneration APl retrieve a fresh tool signature at run-time, rather
than use the version retrieved and cached at design tine. There are
pros and cons to both approaches. Retrieving and caching the
signature at design tine ensures consistency. Designers seeking
greater consistency - wherein testing of the agent performed before
| aunch, matches run-time behavior, will prefer to cache the
descriptions. |Indeed, the usage of caching allows the designer to
tune and tweak the natural |anguage text in the signature to inprove
accuracy, w thout dependng on the APl vendor to do so. This
facilitates the separation of concerns built into the A2T protocol -
that the Al agent designer can control all aspects of the behavior of
the Al Agent, including the authorship of all natural |anguage
provided to the Al Agent. The APl vendor provides the tool - which
is purely progranmati c.

Alternatively, if the Al Agent platformfetches the tool signature
each time at run tine, the | atest-and-greatest can be used. A2T does
not technically prohibit this, allowing this node to be inpl enented
in an interoperabl e fashion.

The key to efficacy of tool usage is the tool sculpting, a
responsibility which sits with the APl vendor in the A2T protocol

The APl server must distill down its APIs into a set of tools, each
of which do targeted, focused tasks. Tool scul pting has a double
benefit. First, it reduces the surface area of information that the
LLM needs to synthesize to invoke the tool, and reduces the amount it
needs to conprehend to process its outputs. Second, it sinplifies
the job of the designer in selection of the tool, and in crafting the
operating procedure to instruct the LLM on when and how to invoke it.

A2T al so provides an APlI, part of the enuneration endpoint, for
retrieving the signature for a specific tool. This is useful for the
run-time fetching of the signature.

5.3. Invocation Endpoint

The invocation endpoint is used by the executor at run-time.
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6

6

4.

When the LLM creates a tool request, it provides the tool nane and

i nput values. Using the signature, the executor can validate the
tool call request as being valid for the tool, and then use the wire
protocol to invoke the tool on the APl server. \Wen the response
cones, it can then be shown to the LLM

The A2T invocation endpoint allows versioning, so that a specific
version of the tool can be used.

Ver si oni ng

A common problemhistorically in the devel oprment of voice and chat
bots - the precursor to nodern Al Agents - is that APl vendors
somet i nes change APls, breaking operation of the bot. This problem
remains with Al Agents, and A2T addresses it by natively adding
versi on support.

The A2T protocol requires versioning for tools. It mandates that
each version of a tool is backwards conpatible. A new version of a
tool can only add new optional input paraneters, or add new out put
paraneters. To ensure consistent behavior, A2T requires APl servers
to allow invocation of a tool against a specific version, allow ng Al
Agent designers to sel ect when to upgrade when new versi ons becone
avai | abl e.

Protocol Details
The foll owi ng provides a detail ed specification of the protocol
Enuner ati on API

A2T servers MJST inplenment the enuneration API, which is structured
as follows:

CGET {platformroot}/tools

It is RECOWENDED that {platformroot} be the same as the APl root
endpoi nt that the APl vendor already provides.

The body returned in the result, which supports pagination (described
bel ow), includes an elenent called itens, a JSON array that contains
the array of signatures. Each element of the array is a JSON obj ect
of type Tool Signature. An exanple of a valid JSON object of this
type is:
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{
"tool Id" : "0479a45d- adOa- 49d4- 94db- 75edf 00d2ca4",
"name" : "Lookup Weat her",
"description" : "Invoke this tool to | ookup the
weat her for a given city.",
"img" : "{optional URL for the tool}",
"version" : "{versionNunt,
"current Version": "{versionNum"
"tags" : ["system', "retrieval s"]
"i nput _par aneters"”
[
{
"id" o "city"
"name" : "City",
"type" : "string",
"description" : "The city for the weather
| ookup. For exanple, Boston or Los Angeles.",
"required" : true
}
]
"out put _par anet ers"
{
"id" : "tenp-fh"
"name" : "Tenperature in Fahrenheit",
"type" : "int",
"description" : "The current tenperature
in the naned city."
}
]
}

Figure 2: Tool Signature Object Exanple

The toolIDis always a UUI D, ensuring tool uniqueness on the server
The nane MUST be | ess than 255 characters, and MJST be uni que across
all other tools on the APl server. Nanes SHOULD use snake case, and
be sufficiently long to be usefully descriptive w thout the
description. The |longer nanes al so reduce the |ikel hihood of too
nane collisisons across APl servers, in cases where an Al Agent is
bei ng shown tools fromdifferent APl servers. However, it is
ultimately the responsibility of the Al Agent platformto make sure
tool nanmes shown to the LLM are uni que.

An exanpl e of a good tool name is:

| ookup_weat her _by city
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The tool description MIST be | ess than 2000 characters. Tool nanes
and description MIST be in English. Nanmes and descriptions are
consunmed by both the designer (a human) and the LLM Localization is
only needed for the hunan, and is the responsibility of the Al Agent
pl at f or m

For a particular version of the tool, the signature is completely

| ocked. Meaning, the APl server MJST NOT change any part of the
signature (with the notable exception of the value of currentVersion)
wi t hout changi ng the version. The version nunber of a tool MJST be a
positive integer, and MJST increase nonotonically, starting at 1.

The val ue of currentVersion reflects the nost current version of the
t ool

The version returned at the top | evel tool enumeration endpoint MJST
be the latest version of the tool, in which case the val ues of
versi on and currentVersion are always identical

I nput paraneters are typed. The type value is optional to include in
the JSON. If omtted, it is "string" by default. The other valid

val ues are "int", "boolean" and "enuni. More conplex input types are
not supported. This is to constrain the conplexity of objects that
the LLMis asked to synthesize. [OPEN ISSUE: |ists maybe??]. |If the

type is "int", the optional "nmax" paraneter can be included, which
represents the nmaxi mumvalue for the integer. The default is 65535.
If the type is enum the input paranmeter nust include the attribute
"al | omed-val ues”, which contains an array of name-description pairs.
As an exanpl e:
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{
"id" "flight_cl ass"
"name" "Flight dass",
"type" "enunt',
"description" "The cabin class for the flight reservation",
"al | oned- val ues" : {
[
{
"name" " ECONOWY" ,
"description" "Econony cl ass, the | east
expensi ve cabin class. A so known as coach."
H
{
"name" " PREM UM_ECONOWY"
"description® "Prem um econony cl ass, the
second seat tier. Mire | egroom"”
H
{
"nane" " BUSI NESS",
"description" "Busi ness class, the next to top
seat tier. Ofers |lie-down seating."
H
{
"nanme" "FlI RST",
"description" "The top tier. Lie down seating,
| uxury neal service, |ounge access."”
H
]
}
"required" true
}

Figure 3: Tool Signature
For enunerated strings,

| ength of 2000 characters.

I nput paraneters have | Ds and nanes.

uni queness across version, faci
processi ng of version changes.
the tool

| nput paraneter nanes nust al so
is asked to synthesize the nane,
no reason to show t he paraneter

Rosenberg & Wiite Expi res

I nput Paranmeters Enum Support

nanes MJST be snake case but capitalized,
with a maxi num | ength of 255 characters.

Descri ptions have a maxi mum

The I Ds are neant to provide
itating design tine software
The I Ds need only be unique within

be unique within the tool. The LLM
not the ID. Consequently, there is
IDto the LLM at run tine.
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Qut put paraneters include the additional type of JSON. This is used
for cases where a nore conplex structure is returned, and the
expectation is that the LLM can parse the structure for

conprehension. There is an explicit assunption in the signatures
that it is nore inportant to reduce hallucination on input synthesis,
than it is to risk nis-conprehension of tool output. This is why the
protocol is asynmetric - allow ng JSON out put, but not input.

For input parameters, the "required" field is optional; if absent,
the default is "true". Optional inputs should be used sparingly. It
is better to have nore tools with fewer inputs, than a single too
with many optional inputs. This reduces the Iikelihood of the LLM
hal | uci nati ng tool usage.

6.2. Details for a Specific too

The APl allows for a signature to be retrieved for a specific too
Vi a:

CGET {platformroot}/tool s/{tooll D}

The server MJUST return the current version of the specific tool
6.3. Tool Version Retrieva

The APl allows all versions of a tool to be retrieved via:

CGET {platformroot}/tools/{toollD}/versions

The result is paginated, and includes the full signature for each
version. These MJST be sorted fromnost recent to ol dest.

An individual version can then be retrieved via:
CGET {platformroot}/tools/{tool|D}/versions/{versionNunt
6.4. Pagination
Pagi nation is supported on the enuneration APIs (any of the above
endpoints). Al of the APIs support a pageCursor and pageLimt UR

paraneter. The page limt specifies the naxi mum nunber of pages to
return.
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The array hol ding the enuneration is included in the JSON body using
an attribute called items which contains the array. A peer elenent,
call ed paging, holds the result of the query. It contains two val ues
- pageLimt - containing the actual page limt the server is

of fering, and next. The next paraneter contains the value of the
cursor query paraneter that the client should provide as a URI
parameter to retrieve the next page

7. Invocation API
At run-tine, a tool is invoked with the invocation API
POST {platformroot}/tools/{toollD}:invoke

The body of this takes the invocation object, an exanple of which is:

{

"name" : "l ookup_ weat her_ by city",
"i nput _paraneters"

{ .

"name" : "City",

"val ue" : "Omaha, Nebraska"

}

]

The response should contain the result of the invocation, an exanple
of which | ooks |ike this:

"out put _par anet er s"

[
{

"nanme" : "Tenperature in Fahrenheit",
"val ue" : 80

}
]

The out put MUST include the nane which matches to the output nane in
the signature.

It is also possible to request invocation of a specific version of
the tool

POST {platformroot}/tools/{tool|D}/versions/{versionld}:invoke
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8.

8.

8.

Traditional HTTP response codes apply to the response, including 5xx
for tenporary failures and 4xx if the request is formatted correctly.
Note that, a 4xx should never happen if the client follows the

speci fication defined here.

If the request generates a 5xx, the executor SHOULD retry, rather
than show the error to the LLM However, this is up to the

di scretion of the Al Agent designer on how long to wait before
showing it the error and asking it what to do.

1. OpenAPl Specification
To be added when spec is closer to conplete.
Rel ati onship to MCP

A2T is simlar in many ways to the Mddel Context Protocol (MCP)
(https://nodel cont ext protocol .io/introduction
(https://nodel cont ext protocol .io/introduction)) which is being driven
by Anthropic, but different in others. This section covers both
simlarities and differences. On the whole, the two protocols tackle
a simlar problem (facilitating tool calling and serving tool context
to LLMs), but differ in their approach (MCP better suited for use
cases where | ess designer control is appropriate, and A2T for cases
where nore designer control is appropriate).

1. Simlarities

Both MCP and A2T support APlIs for enunmerating tools and invoking
t ool s.

Both MCP and A2T can be used to feed context to the LLMat run-tine.
2. D fferences

The biggest difference is the assunption in control. A2T is very
much targeted at use cases where there is a designer persona crafting
an operating procedure. Consequently, the tool enunmeration APl is
consunmed by traditional software in A2T, enabling the designer to
performthe process of tool selection and design of the operating
procedure, both at design tine. In MCP, the tool enuneration APl is
primarily consuned by the Al Agent at run-tinme. For this reason, MCP
has the idea of progressive tool disclosure that happens on the
server side, in order to reduce nodel context. A2T, on the other
hand, assunes progressive tool disclosure happens as a consequnce of
a design tine operation, and thus, in sinple terns, is client side.
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In MCP, the logic for progressive tool disclosure is distributed in
cases where there are nultiple MCP servers, with each server
executing its own, non-standardi zed | ogic for progressive too

di scl osure (though the protocol does not require this behavior, it is
purportedly one of the nmain reasons for the session oriented aspect

of the protocol). In A2T, the logic for progressive tool disclosure
lives in the Al Agent, with the logic being crafted at design-tine by
the designer. In this way, A2T is nmore conpatible with Anthropic’s

skills concept, than it is with its MCP protocol. Indeed, A2T could

be viewed as the offspring of skills and MCP, by adding over-the-wre
tool calling to skills.

These foundational differences have consequences in the other parts
of the protocols.

MCP is session oriented. A session oriented protocol is required
when the server is responsible for progressive tool disclosure. A2T
is statel ess, because it is not perform ng server side progressive
tool discl osure.

MCP uses JSON-RPC and runs over either stdio (for local usage on a
PC) or streamable HTTP for network connections. A2T is a normal REST
APl and uses traditional HTTPS and OpenAPl specifications.

MCP typically requires a dedicated server that provides its
functionality (term nation of the persistent connection, session
handl i ng, and gateway to existing APIs). A2T is designed to be added
to existing APl servers as just another APl - albeit ones optinzed
for LLMs.

MCP APls are not easily consumeabl e by non-LLM applications. A2T
APls are just APIs and can be consunmed by both traditional software
and Al Agents.
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