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1. Introduction

The rapid evolution of LLM agents across industries has introduced
new chal | enges in enabling seam ess nulti-agent coll aboration

Exi sting protocols such as the Mddel Context Protocol (MCP)

[ MCP- Spec] and Agent-to- Agent (A2A) protocol [A2A-Spec] have inproved
agent-tool interoperability and comuni cati on. However, these
efforts lack a standardi zed root nam ng and di scovery infrastructure
to support autonompus cross-vendor interactions. As a result,

col | aborati ons between agents still demands significant nmanua

effort, preventing the realization of true autononpbus cooperation

The specific challenges are as follows:

* *The Service Discovery Challenge:* LLM agents typically generate
an action plan, where each action may require calling externa
tool s or agent services [ RFC6763]. However, currently, services
fromdifferent vendors are not standardi zed in naming or
managenent, which forces devel opers to manually mai ntain service
informati on for each tool or agent. This |ack of standardization
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makes it inpossible for LLM agents to autononously di scover other
agents or tool services, hindering seanl ess integration and
col | aborati on between agents across different platforns.

* *The Interoperability Challenge:* Currently, different vendors
agents or tool services support various interoperability or
communi cati on protocols, with typical exanples including MCP, A2A,
and ANP (Agent Network Protocol Project 2025) [ANP-Doc]. W
anticipate that nore interoperability protocols will emerge in the
future. However, LLM agents are unable to autononously recognize
and adapt to these differences, neaning they still require nanual
configuration and managenent. This lack of flexibility in
handl i ng diverse protocols limts seam ess agent-to-agent and
agent -to-tool comuni cation across pl atformns.

* *The Authentication and Billing Challenge:* Cross-vendor
col laboration is further conplicated by security and
aut henti cation chall enges. Each service provider typically
requires proprietary APl keys, necessitating manual configuration
of multiple authentication credentials for agents. This adds
significant overhead and di srupts seam ess integration. 1In
addition, billing systens are fragnented across vendors, requiring
manual intervention for payment setup. As a result, agents are
unabl e to autononmously di scover and invoke new third-party paid
agents or tool services wthout manual configuration.

To address these chall enges, this docunent introduces Agent DNS, the
first root domain namng and resol ution system designed for LLM
agents. Inspired by the Internet’s DNS [ RFC1035], Agent DNS

i ntroduces a unified nanespace (*agentdns://*), natural |anguage-
based service discovery, and unified authentication and billing. As
shown in Figure 1, AgentDNS is conpatible with protocols such as MCP
and A2A, allowi ng themto coexist seam essly.

<preanble>:lllustrates the interaction between Agent DNS, A2A protocol, MCP, LLMs, and
enterprise applications across different agent frameworks.
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Figure 1: AgentDNS systemand its relationship with A2A and MCP
Protocol s

Wth Agent DNS, agents can autononously di scover services,

aut henticate, and interoperate seam essly across organi zati ona
boundaries. AgentDNS redefines the nulti-agent coll aboration
ecosystem t hrough four key functions:

* *Unified Nanespace with Semantic Information:* AgentDNS introduces
a senmantically rich nam ng schenme (e.g., agentdns://org/category/
nanme) for agents and tool services, decoupling service identifier
nane from physical addresses such as URLs. This also enables the
semanti ¢ enbeddi ng of agent capabilities into their identifier
nane, facilitating nore efficient classification and retrieval of
agent and tool services.
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*Nat ural Language-Driven Service Discovery:* Agents can interact
with the Agent DNS root service using natural |anguage queries to
di scover third-party agents or tool services. They can obtain the
correspondi ng service identifier nanes and rel ated netadat a,

i ncludi ng physical addresses, capabilities, and comunication
protocol, etc. Agents can also dynanically request the Agent DNS
root service to resolve an identifier name and retrieve the |atest
met adat a as needed.

*Protocol -Aware Interoperability:* Agent DNS enabl es agents to
dynani cal | y di scover the supported interoperability or

communi cati on protocols of third-party agents and tool services by
resolving their identifier names into netadata. This netadata

i ncludes not only network addresses and capabilities, but also the
specific protocols (e.g., MCP, A2A, ANP) each service supports.
Based on this information, agents can autononously sel ect and
adapt to the appropriate protocol for comrunication, elimnating
the need for manual configuration

*Unified Authentication and Billing:* Agent DNS repl aces fragnented
APl keys with a single-sign-on nmechanism Agents authenticate
once with the Agent DNS root server to obtain tinme-bound access
tokens, valid across all registered services. For billing,

Agent DNS serves as a unified billing platform users pre-fund
accounts, usage costs are tracked and deducted in real-tinme, and
paynments are automatically settled across vendors. This enables
transparent billing and aut ononmous access to paid services by
agents.

2. Related Wrk

*LLM Agent s*

Li ang,

LLM agents have rapidly enmerged as a pivotal research frontier in
artificial intelligence, driven by their transformative potenti al
to bridge human- Al col | aborati on and aut ononous probl em sol vi ng.
In the industrial, several LLM agents have been | aunched, such as
Deep Research [ Deep-Research], Manus [Manus], and Cursor
(Anysphere 2025) [Cursor], etc. Unlike traditional Al systens
constrai ned by predefined rules, LLM agents |everage the general -
pur pose reasoni ng, contextual understanding, and nulti-task
capabilities of LLMs to dynam cally adapt to conpl ex environnents.
LLM agents have denobnstrated broad application prospects across
various fields. The future of LLM agents is expected to trend
towards nulti-agent collaboration. Researchers are increasingly
interested in how to design efficient comunication protocols and
coordi nati on nmechani sms [ hou2025npdel ] [ marro2024scal abl e] that
enabl e seanl ess cooperation anong agents. This coll aborative
approach is seen as a key direction for advancing the capabilities
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and applications of LLM agents in the com ng years.

*Agent Interaction Protocol s*

*Mbdel Context Protocol.* The Mdel Context Protocol (MCP) (Hou et
al. 2025) is an open standard devel oped by Anthropic, designed to
facilitate seam ess interactions between LLM nodel s and externa
tool s, data sources, and services. |Inspired by the concept of a
uni versal adapter, MCP ains to sinplify the integration process,
much i ke how a USB-C port allows various devices to connect
effortlessly. MCP operates on a client-server architecture. The
Al application (such as a chatbot or an integrated devel opnent
environment) acts as the host and runs an MCP client, while each
external integration runs as an MCP server. The server exposes
capabilities such as functions, data resources, or predefined
pronpts, and the client connects to it to utilize these
capabilities. This design allows Al nodels to interact with
external systens without directly accessing APls, thereby
enhanci ng security and reduci ng the conplexity of custom

i ntegrations.

*Agent -t 0- Agent Protocol .* The Agent-to-Agent (A2A) protoco
(Googl e 2025) is introduced by Google, ained at enabling seanl ess
conmmuni cati on and col | aborati on between LLM agents, regardl ess of
their underlying frameworks or vendors. A2A was devel oped in

col l aboration with over 50 technol ogy partners, including najor
compani es |ike Atlassian, Sal esforce, SAP, and MongoDB. This
prot ocol uses HITP-based APIs and JSON data format, ensuring
conpatibility and ease of integration with existing enterprise IT
systens. |t supports various conmmuni cation patterns, including
request-response, event-based comunication, and stream ng data
exchange. A2A conpl enments protocols |ike MCP, which focuses on
providing tools and context for agents. A2A focuses on agent-to-
agent comuni cation, allowing themto work together nore

ef fectively.

*Domai N Nam ng Systent

Li ang,

The Domai n Nanme System (DNS) [danzi gl992anal ysi s]

[ cheshi re2013rfc6763] serves as the critical nam ng and di scovery
infrastructure for the human internet, translating nmenorable
domai n nanes (e.g., exanple. con) into physical addresses (IP
addresses) through its hierarchical, decentralized architecture.
Wil e DNS effectively decoupl es human-readabl e nanmes from nachi ne-
| evel addressing, its design proves inadequate for the emerging
agent Internet where LLM agents require autononous service

di scovery and interoperability. Traditional DNS | acks three
critical capabilities essential for agent ecosystens: service

di scovery through natural |anguage, querying service netadata
beyond physi cal addresses (including capabilities, protocols,
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etc.), and unified authentication and billing. These linmitations
necessitate Agent DNS-a purpose-built systemthat preserves DNS s
core benefits of nam ng and resolution while introducing agent-
speci fic innovations.

3. AgentDNS Architecture
3.1. AgentDNS System Overvi ew

AgentDNS is a root service systemfor agent service nam ng,

di scovery, and resol ution, enabling seam ess service discovery,
cross-vendor interoperability, unified authentication and billing.
As shown in Figure 2, the AgentDNS root server is the central hub of
the entire system which connects agent users (e.g., Agent A) with
service providers (e.g., Agent Service B, Tool Service D). The
Agent DNS r oot server conprises conponents including service

regi stration, service proxy pool [ RFC5625], service nanagenent,
service search, service resolution, billing, authentication, etc.
The core conponents are as foll ows:

* Service Registration Conponent: Agent or tool service vendors
register their services through this conponent. The process
begins with organi zation registration, where devel opers first
create an organi zati on account. Under the organization’s domain,
they then setup a service category and nanme to generate a globally
uni que service identifier nane (e.g., agentdns://org/category/
nane). Concurrently, devel opers nust submt service netadata to
bind with the identifier, including network addresses (e.g.,
endpoi nts, URLS), supported interoperability protocols (e.g., MCP
A2A), detailed service capabilities, etc. This netadata is
securely stored in the Agent DNS dat abase. During subsequent
service discovery or resolution phases, the system perforns
semanti c matching by analyzing the identifier’s category and the
met adata. This ensures precise retrieval of services aligned with
an agent’s operational requirenents [ RFC7720].

* Service Proxy Pool: After a vendor registers a service, Agent DNS
creates a correspondi ng service proxy within the Service Proxy
Pool. This proxy acts as an internediary, forwarding service
i nvocation requests fromuser agents to the vendor’s actua
service endpoint. In other words, the user agent sends a service
request to the Agent DNS root server, which then routes the request
to the appropriate vendor for execution. This design allows user
agents to authenticate only once with AgentDNS, elimninating the
need for separate registration and authentication with each
i ndi vi dual vendor.
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Li ang,

Servi ce Search Conponent: User agents can send natural |anguage
queries to the Agent DNS root server to discover rel evant third-
party agents or tool services. This component interprets the
query and perfornms intelligent retrieval using a conbination of
keyword mat ching and retrieval -augnmented generation (RAG

[ gao2023retrieval] techniques. Based on the search results, it
returns a list of top-k candidate services that match the agent’s
intent. Each result includes the service identifier name,

physi cal endpoi nt, supported conmunication protocols, capability
descriptions, and pricing information. The user agent can then
eval uate t hese candi dates and choose the npbst appropriate one for
execution. Once selected, the agent can directly invoke the
service by using the appropriate protocol and access the physica
endpoint with an authentication token issued by Agent DNS

Servi ce Resol ution Conponent: User agents can cache service

i dentifier names and, during subsequent invocations, dynanically
request the Agent DNS root server to resolve these identifiers and
get the latest nmetadata as needed.

Servi ce Managenent Component: This conmponent handles the lifecycle
of these service proxies, including their creation, updates, and
del etion, ensuring that the proxy infrastructure remains up-to-
date and synchroni zed with the underlying services.

Service Billing Conponent: This component is responsible for
tracki ng and processing service invocation costs. Users only need
to settle paynents directly with Agent DNS, which then handl es the
backend settlenment with individual vendors. This design

significantly sinplifies the billing process for users by
elimnating the need for managing multiple vendor-specific paynent
systens, enabling a streaniined and unified billing experience.

Aut henti cati on Conponent: This conponent handles identity
verification and access control for both user agents and service
providers. Instead of requiring agents to authenticate separately
with each vendor, AgentDNS offers a unified authentication
mechani sm User agents authenticate once with the Agent DNS root
server and receive a time-bound access token. This token can be
used to securely access any registered third-party service without
additional logins. By centralizing authentication, this conponent
ensures secure, efficient, and scal able access across a

het er ogeneous agent ecosystem while al so reducing the operationa
burden on both users and service vendors.

et al. Expires 12 April 2026 [ Page 8]



Internet-Draft Abbreviated Title Cct ober 2025

<pr eanbl e>
This figure illustrates the architecture of the Agent DNS system its AP
| interface,
and interactions with agents and services.
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Figure 2: Agent DNS System Architecture

Toget her, these conponents formthe backbone of AgentDNS, providing a
uni fied framework that supports natural |anguage-driven discovery,
protocol -aware interoperability, trustless authentication, and
unified billing-paving the way for truly autononmous nulti-agent
ecosystenms. Next, we will provide a detailed introduction to

Agent DNS' s service nam ng, service discovery, service resolution, and
uni fi ed authentication and billing nechani sns.

Li ang, et al. Expires 12 April 2026 [ Page 9]



Internet-Draft Abbreviated Title Cct ober 2025

3.2. Service Naming

The Agent DNS service nam ng system provides a structured and gl obal ly
uni que service identifier nane for each registered agent or too
service. The identifier name follows the format as shown in

Figure 3. The organi zation represents the name of the registering
entity, such as a company, university, or research |ab. Each

organi zation rmust go through a registration and verification process
to ensure uni queness and authenticity. The category denotes the
functional domain or classification of the agent service. This can
be chosen nmanual ly by the devel oper or automatically generated by
Agent DNS, and it supports hierarchical structures—allowing for nmulti-
| evel categories using slashes (e.g., academ c/nl p/summari zation).
Finally, the nane is the unique identifier for the specific agent
within the organization and category. This name nust be explicitly
defined by the devel oper. Together, this structured nam ng
convention ensures precise identification, facilitates organi zed

di scovery, and supports scal abl e servi ce managenent within the

Agent DNS ecosyst em

<pr eanbl e>:
This figure shows the structure of an Agent DNS service nane, including
prefix,
organi zation, category, and agent nane.
Service ldentifier Format:
agentdns: //{organi zation}/{cat egory}/{nane}

Prefix Organi zati on Cat egory Narme

Exanpl e:
agent dns: // exanpl e/ academi c/ paper agent

Figure 3: Agent DNS Servi ce Nam ng

3.3. Service Discovery

The service discovery process is illustrated in Figure 4. 1In step 1
Agent Ainitiates a natural |anguage query to the Agent DNS r oot
server, describing the desired service. |In the exanple, Agent Ais

| ooking for an intelligent Agent capable of analyzing acadenic
papers. In step 2, upon receiving the request, AgentDNS searches
through its registry of available services to identify those with the
required capabilities. It returns a list of service identifiers

al ong with correspondi ng netadata, such as the proxy's physica
address, supported protocols, pricing information, and nore. This
di scovery process enploys a hybrid retrieval nechani smthat comnbines
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keyword mat chi ng and RAG  Specifically, we construct a know edge
base using the capability descriptions of registered services.
During service discovery, hybrid retrieval is perforned over these
capability descriptions to identify candi dates that best match the
user agent’'s intent. |In step 3, after receiving the service

i nformati on, Agent A uses the appropriate protocol and an

aut henti cation token issued by AgentDNS to directly access the

physi cal proxy address and initiate a service call. Finally, in step
4, the AgentDNS proxy forwards the request to the actual service
endpoi nt hosted by the vendor, ensuring seanl ess interaction between
Agent A and the service provider

<preanbl e>: 11l ustrates how Agent A discovers and interacts with an academ c paper anal
ysi s
agent through the Agent DNS Root Server and proxy |ayers.

o e e e oo + Fom e e e e a e e oo +
Agent A | | Agent DNS Root Server |
Fom e e e oo + o +
| X Pronpt: "I need an agent A
| for academ c paper analysis."” |
| =-mmmmmmm e >|
I I
| X Search Result: |
| agent dns: // exanpl e/ academi c/ paper agent |
[ <---mmmmmr e I
| |
| Y%
| X Service call R +
R L R T R T T > | paper agent proxy |
o +
| X Forward
%
Fom e e e e a e e oo +
| paper agent |
o +

Figure 4: Agent DNS Servi ce Di scovery Workfl ow
3.4. Service Resolution

As previously nmentioned, user agents can cache service identifier
nanes and request the Agent DNS root server for updated metadata when
needed. This functionality hel ps reduce the frequency of accessing
Agent DNS, inproving response tinmes and | owering operational costs.

The service resolution process is illustrated in Figure 5. |n step
1, agent vendors update the netadata associated with their agent
services. In step 2, Agent A sends a resolution request to the
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Agent DNS root server, providing the cached service identifier name to
retrieve the latest information. 1In step 3, AgentDNS | ocates the
nmost recent netadata based on the identifier and returns it to Agent
A, ensuring that the service invocation uses up-to-date infornation.

<pr eanbl e>:
Illustrates how an agent (paperagent) updates its nmetadata to the Agent DNS
Root Server,
and how anot her agent (Agent A) resolves the service via AgentDNS to retri
eve updated

met adat a.
o e e e e oo o + o m e e e e e e e aao o +
| paperagent | | Agent DNS Root Server |
S + e +
| A
X Met adata Updat e: |
A d netadata -> New net adat a |
| o >|

X Service Resol ution:
agent dns: // exanpl e/ academi c/ paper agent

X New met adat a
|
v
(uses updat ed net adat a)

Fi gure 5: Agent DNS service resol ution
3.5. Unified Authentication and Billing

Agent DNS i ntroduces a unified authentication and billing nechanism by
acting as a proxy layer between user agents and third-party services.
As shown in Figure 6, when a user agent (e.g., Agent A) authenticates
once with the Agent DNS root server using its own access key (Key A),
it gains the ability to seam essly invoke multiple external agent or
tool services without needing to nmanage individual credentials for
each provider. Internally, the AgentDNS root server nmintains a
service proxy pool that forwards user requests to the corresponding
third-party services. For each thirdparty service, the proxy uses
the appropriate authentication key (e.g., Key B, C, or D), which
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corresponds to the access control requirenments of the service
provider. This abstraction decouples the user agent from vendor-
specific authentication logic. Mreover, billing is centralized:

user agents are charged by Agent DNS based on their usage, while

Agent DNS handl es settlenments with the respective thirdparty services
This nodel sinplifies cross-vendor interoperability, enforces secure
access, and enabl es consistent billing across a heterogeneous service
ecosystem

<preanbl e>: Agent A resolves services via the Agent DNS Root Server, including billing,
aut hentication, and service redirection using keys.

e - + e + Fom e +
| Agent | | Agent DNS Root Ser ver | | Service B
A [------- I R LR T + |------- > (via Key B) |
| | Key A| | Service Billing | ] A R T +
S + [ R +
[ R e + | . +
| | Authentication | ]------- >| Service C |
[ + | | (via Key O |
[ R e + | e o o - +
| | Agent Service B | |
[ R + | S +
[ R e + |------- >| Tool Service D |
| | Agent Service C | | | (via Key D) |
|+ ----------------------- +| o e e e e a e oo m +
[ R e + |
| | Tool Service D | |
[ R + |
| (Via Service Proxy Pool) |
e e T +

Figure 6: Agent DNS Unified Authentication and Billing
4. Agent DNS Case Study

In this section, we present a case study illustrating the interaction
bet ween an agent and the Agent DNS root server. The case denonstrates
the conpl ete agent workfl ow—from generating an action plan

[ huang2024under st andi ng], to querying the Agent DNS root server for
service discovery, and finally to executing the planned acti ons.

The full process is illustrated in Figure 7. After receiving a user
request —such as “Hel p ne research agent communication protocols and
wite a survey report” —the agent first invokes a LLMto generate an
action plan. As shown in Figure 7, the generated plan in this case
is structured in JSON format and consists of multiple steps. Each
step includes a description of its purpose, whether it requires a
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service, and a natural |anguage description of the desired service
functionality. These services correspond to third-party agent or
tool services. For exanple, Step 1 requires a search service to
retrieve relevant keywords, while Step 3 calls for a standards
retrieval service to query docunents from organi zations |ike | EEE
(I EEE St andards Associ ation 2025) [ieee2025] or ITU-T (Internationa
Tel econmuni cation Uni on 2025) [itut2025].

<preanmbl e>: 1|l ustrates how an LLM generated action plan is executed through Agent DNS-b
ased
service discovery and agent invocation.
o m e e e e e e e eee— oo + o m e e e e e i e + e
....................... +
| Action Plan | | Service Discovery | Acti on
Execution |
| (CGenerated by LLM | | (via Agent DNS Search) | (Step
by step) |
o m e e e e e e e eee— oo + o m e e e e e i e + e
....................... +
| steps: | | agentdns://exanpl e/ search/ | Execut
e step 1 |
| 1. Use search engines... | | searchagent | (Cal
sear chagent) |
| tool _required: true | | - protocol: MCP I R
....................... +
| tool _function: keyword search| | - cost: $1/mllion tokens | Execut
e step 2 |
| | | - capability: keyword search| (LLM +
Pronpt) |
| 2. Analyze comunication. .. | R R R
....................... +
| tool _required: false | | agentdns://exanpl e/ standard/ | Execut
e step 3 |
| | | standardagent | (Cal
st andar dagent)
| 3. Summarize standardi zation | | - protocol: MCP |
....................... +
| tool _required: true | | - cost: free | Execut
e step 4 |
| tool function: query |EEE. .. | | - capability: standard query| (LLM +
Pronpt) |
| 4. Wite the research report | R R R
....................... +
o e e e e e e e e e e e oo oo + A
N

Uses Agent DNS Root Server
Figure 7: Agent DNS Case Study

After generating the action plan, the agent subnmits a natura

| anguage query to the Agent DNS root server to di scover suitable
third-party services. For instance, in Step 1, the agent sends the
tool function description directly to Agent DNS, which uses
intelligent retrieval nethods to identify matching services. Suppose
Agent DNS returns a service naned agentdns://exanpl e/ search/
searchagent; it also provides netadata such as the physical endpoint,
supported protocols, service cost, capabilities, and avail able APIs.



The agent uses this information to invoke the selected third-party
servi ce.

Fol | owi ng service di scovery, the agent enters the action execution

phase. During this stage, it executes the steps of the action plan
in sequence. \When a step requires a service, the agent uses the
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correspondi ng protocol to access the thirdparty service obtained from
Agent DNS and passes the result to the next step. For steps that do
not involve external services, the agent inputs the step purpose
description, along with previous outputs and pronpt instructions,

into the LLM for generation. This process continues until all steps
in the action plan are conpl et ed.

This case study presents a sinplified exanmple, while in practice, the
structure and format of an action plan can be adapted to suit
different needs. Inportantly, the third-party service descriptions
within the action plan are expressed in natural |anguage, which neans
they are not tightly coupled with specific service identifiers, too
names, or endpoint URLs. AgentDNS plays a critical role in
decoupl i ng the foundational agent nodel from vendor-specific details
such as service nanmes, tool identifiers, and physical addresses,
enabling nore flexible and scal abl e agent architectures.

5. Future Opportunities

Wi | e Agent DNS addresses fundamental challenges in service discovery,
interoperability, and billing in the agent ecosystem numerous
directions remain open for future exploration. These include
decentralized and federated architecture, AgentDNS-conpatibl e agent
pl anni ng LLMs, privacy-preserving [ RFC8932] and trusted di scovery, as
wel | as Agent DNS service discovery optimzation. First, while the
current design of Agent DNS adopts a centralized architecture, future
iterations may benefit from decentralized or federated

[ huang2024aggregate] architecture, such as bl ockchain

[ kar aar sl an2018bl ockchain]. This woul d i nprove robustness, reduce
the risk of single points of failure, and enhance trust in cross-
organi zational collaborations. Second, training and fine-tuning
agent planning LLMs [wang2023descri be] [hu2024agentgen] specifically
compatible with AgentDNS is also an inportant direction. This can

i nvol ve constructing agent planning datasets and fine-tuning LLMs to
enhance their conpatibility with AgentDNS. Alternatively,

rei nforcenment | earning techni ques [wen2024rei nf orci ng]
[jin2025search] [qi 2024webrl] [pei yuan2024agile] can be used to train
agents to autononmously explore and optim ze acti on sequences,
dynani cal |y sel ecting and conbi ni ng vari ous services registered in
Agent DNS to nmaxi m ze task success rates and efficiency. Third,
security and privacy will remain central in crossvendor agent

col l aboration. Future directions nay involve privacy-preserving
search and resol ution, using technol ogi es such as hononor phi c
encryption [ buban2025encrypted], differential privacy, and secure

mul ti-party conmputation. AgentDNS could also integrate trust and
reputation systens to allow agents to eval uate service quality and
security risks before invocation. Finally, the optinzation of

Agent DNS service discovery and retrieval remains a critical area for
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6

9

i nprovi ng system perfornmance and user experience.
Concl usi on

The rapi d advancenent of LLM agents has exposed critical gaps in
cross-vendor service discovery, interoperability, and authentication,
hi ndering the vision of autononous nultiagent collaboration. This
docunent introduces AgentDNS, a unified root domain nam ng system
designed to bridge these gaps by providing a semantically rich
nanespace, natural |anguage-driven service discovery, protocol-aware
interoperability, and trustless authentication and billing. By
decoupling agent identifiers from physical addresses and enbeddi ng
dynani ¢ metadata resol uti on, Agent DNS enabl es agents to autononously
di scover, resolve, and securely invoke services across organi zationa
and technol ogi cal boundaries. Qur architecture and case studies
denonstrate its potential to streamine nulti-agent workflows, reduce
manual overhead, and foster an open ecosystem for agent

col l aboration. Future works include decentralized and federated
architecture, Agent DNS-conpati bl e agent planning LLMs, privacy-
preserving and trusted discovery, as well as Agent DNS service

di scovery optim zation, etc.

I ANA Consi derations
This meno i ncludes no request to | ANA
Security Considerations
Thi s docunent should not affect the security of the Internet.
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