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Abst ract

Thi s docunent defines the Agent Action Conpression Protocol (AACP), a
pi pe-delimted coordination format for agent-to-agent comrunication
in multi-agent |arge |anguage nodel (LLM systems. AACP transforns
ver bose natural | anguage coordination instructions into
determnistic, typed, nachi ne-parseabl e packets that can be validated
before transm ssion, |ogged as structured audit records, and repl ayed
consi stently across workfl ow runs.

For known wor kfl ow types, a rul e-based encoder produces AACP packets
determnistically at zero LLMcost. A three-tier fallback encoder
extends this to novel instructions: exact matches are served froma
| ocal registry cache at zero cost; pattern matches route to rul e-
based encoding at zero cost; novel instructions are encoded via LLM
and | ogged to the registry, ensuring each novel pattern incurs at
most one LLM encoding call regardless of how many times it
subsequent |y appears.

As a secondary benefit, AACP reduces coordination token usage by
approxi mately 23 percent versus equival ent natural |anguage
instructions, measured against live APl tokenisation on C aude Sonnet
4.5 and GPT-40. Consistent token reduction has been validated across
four nodels: Caude Sonnet 4.5, GPT-40, GPT-4.1, and GPT-4. 1-mini

AACP operates above transport protocols such as the Mdel Context
Protocol (MCP) and Agent-to-Agent Protocol (A2A), conpressing nessage
payl oad content rather than addressing routing or delivery. The
protocol is transport-agnostic, nodel -agnostic, and designed to

conpl enent rather than replace existing agent coordination
infrastructure

Status of This Meno

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

Mul ti-agent LLM systens coordi nate by exchangi ng instructions between
aut ononous agents. In current inplementations, these coordination
nmessages are typically witten in natural |anguage -- verbose,

anmbi guous, and expensive to tokenise. Mrre significantly, natura

| anguage coordi nation instructions are non-determninistic: the same
intent may be expressed differently across runs, nmaking coordi nation
messages difficult to validate, |log, replay, or audit.

AACP addresses both problens. It replaces natural |anguage
coordination instructions with a conpact, typed, pipe-delimted
packet format that is determnistic, schena-validated, and structured
for machi ne parsing.

Consi der a four-agent payroll workflow where an orchestrating agent
instructs an HRVS agent to retrieve salary records. A typica
Engl i sh instruction:

"Pl ease retrieve the enpl oyee salary records for the period
endi ng 31 August 2024. | need all active enployees, their
departnents, cost centres, base salary, any changes nmade this
nmont h, and pension contribution rates. Return as JSON array."

This instruction consunes 56 tokens on Cl aude Sonnet 4.5. It is
ver bose, includes pleasantries, and will vary in wording across runs.
The equi val ent AACP packet:

FETCH| HR| ret ur n: HR- Agent | p: 1| aacp: 1. 1| res: enp_sal ary|
period: 2024-08|filter: status=active|fnt:json

consunmes 52 tokens, is produced identically on every run by the rule-
based encoder, validates against the vl.1 schema before transm ssion,
and can be | ogged as a structured audit record w thout post-
processi ng.
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Across a four-hop payroll workflow the total coordination token
reduction is 22.9 percent on C aude Sonnet 4.5 and 23.7 percent on
GPT-40, measured fromlive APl usage_netadata. The rul e-based
encoder produces all four packets at zero LLM cost.

Beyond token reduction, AACP provides:

* Determnistic encoding -- identical input produces identical
out put

* Zero-cost encodi ng for known workflows via rul e-based encoders

* Scherma validation before packet transnission

* Structured, machine-readable audit trail w thout post-processing
* Self-inproving fallback with registry cache

* Mbdel -agnostic format validated across four LLM providers

Thi s docunent specifies AACP version 1.1 and updates draft-nmackay-
aacp-00 with validated nmulti-nodel results, the closed fallback | oop
specification, and reference to the working open-source

i mpl ement ati on.

2. Term nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [RFC2119] [RFCB174] when, and only when, they appear in all
capitals, as shown here.

Agent: An autononpus software process that receives instructions,
performs tasks using one or nore LLM API calls, and returns
results.

Coordi nati on message: An instruction sent from one agent to another
descri bing what action to take, on what resource, wth what
paraneters, and where to return the result. Distinct fromtask
content.

AACP packet: A pipe-delimted string conforming to the format
defined in Section 4, used as a coordi nati on nmessage.

Task tokens: Tokens consuned by an agent performing its actual work.
AACP does not reduce task tokens.
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Coordi nati on tokens: Tokens consumed by the coordi nati on nmessage
itself. AACP reduces these by approximtely 23 percent versus
ver bose Engli sh.

Rul e- based encoder: A determ nistic encoder produci ng AACP packets
fromstructured i nput without an LLMcall. Zero APl cost per
encodi ng.

LLM encoder: An encoder using an LLM APl call to conpress an English
instruction into an AACP packet. Used for novel instructions
out si de known wor kfl ow patterns

Registry: A local store of previously LLM encoded instructions and
their resulting AACP packets, enabling cache | ookup on subsequent
identical or simlar instructions.

3. Modtivation and Probl em St at enent

The probl em of verbosity in agent communication has been identified
i ndependently by nmultiple research groups. Mu et al. (2025)

[ ECOLANG observed that "there exists redundancy in current agent
conmuni cati on" and achi eved greater than 20 percent token reduction
t hrough evol ved conpression | anguage for social sinulation. AACP
addresses the sanme problemwi th a typed, portable packet schena
targeting busi ness workfl ow coordi nati on

Beyond verbosity, the non-determ nistic nature of natural |anguage
coordi nation creates operational problens at scale. Wen

coordi nati on nessages are expressed in free-form English, the sane

i ntent produces different messages on different runs. This makes it
difficult to validate nessages before transm ssion, correlate
messages across runs for audit purposes, or replay workflows
reliably.

The specific technical gap AACP fills: neither MCP [ MCP] nor A2A

[ A2A] address the semantic content of coordination nessages. Both
protocol s operate at the transport and routing |ayers. AACP operates
at the content |ayer, defining what agents say to each other rather
than how messages are delivered

At enterprise scale, coordination token overhead is a neasurabl e cost
and sustainability concern. Agentic systenms consune 5 to 30 tines
nmore tokens per task than standard single-turn interactions. In

mul ti-agent workfl ows, coordination nessages conmpound with every
agent hop. For a payroll system processing 500 nonthly runs, the
coordi nation token reduction provided by AACP elininates the cost of
500 LLM encoding calls and reduces input tokens on every coordi nation
hop.
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4.

4.

4.

Packet For mat

An AACP packet is a sequence of pipe-delimted fields. The pipe
character (U+007C, "|") is the field separator.

packet = task "|" dom"|" naned-fields

TASK and DOM are positional (fields O and 1 respectively). Al other
fields MIST be named key:value pairs. Enpty positional slots MJST
NOT appear in vl.1 packets.

1. Positional Fields

Field O -- TASK: The action verb. REQUJ RED. MJST be one of the
val ues defined in Section 5.1.

Field 1 -- DOM The busi ness domain context. REQUI RED. MJST be one
of the values defined in Section 5.2.

2. Naned Fields

After the two positional fields, all fields are naned using the
format key:value. The follow ng named fields MJST appear in every
packet :

return: The agent identifier that receives the result. REQU RED.

aacp: The protocol version. REQU RED. MJST be "1.1" for packets
conformng to this specification.

The foll owi ng named fields are RECOVWENDED where applicable:

p: Priority. 1=critical, 2=nedium (default), 3=low.

res: The resource identifier the action applies to.

period: A time period, expressed as YYYY-MMor sinmilar.

filter: A filter expression applied to the resource.

fields: Conma-separated return fields. SHOULD be omitted when the
receiving agent has default field definitions in its system

configuration.

fm: The requested response format (e.g. json, pdf, xlsx).
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4. 3.

4. 4.

5.

Ext ended Fi el ds

Addi tional naned fields MAY be appended after core fields. Defined
ext ended keys include: src, src_prev, rules, validate, tnpl,
data_ptr, ant, ccy, sup, nmatch, terns, type, party, clause, issue,
ri sk, block, flags, req, highlight, status, to, subj, att, flag nsqg,
tone, sentinent, actor, chain, prog, Itv, loyalty, urgency.

Unknown extended keys MJST generate advisory warnings in validators,
not errors. This permts forward conpatibility and organisation-
private extensions.

Packet Exanpl es

Fetch active enpl oyee sal ary records:

FETCH| HR| r et ur n: HR- Agent | p: 1| aacp: 1. 1| res: enp_sal ary|
period: 2024-08|filter: status=active|fnt:json

Merge datasets and cal cul ate payroll:

MERCE| HR| r et ur n: HR- Agent | p: 1| aacp: 1. 1| rul es: payrol | _v2|
val i dat e: budget _cc

Flag a l egal clause for review

FLAG LEGAL| r et urn: LEG Agent | p: 1| aacp: 1. 1| t ype: NDA|
party: Acme-Ltd| cl ause: s7|issue:ip_rights_restriction
ri sk: hi gh| bl ock: si gnature

Build I T user account:

BU LD| I T| return: 1 T-Agent| p: 1| aacp: 1. 1| res: ad_account |
filter:usr=j.smth|fields:enail,dept,grp, pwd_reset

Process supplier invoice:

PROC| FI N| return: FI N- Agent | p: 2| aacp: 1. 1| res: i nvoi ce|
sup: ABC- Lt d| ant : 4200]| ccy: GBP| mat ch: PO 441]| t er ms: net 30

Wite deterministic audit record:
LOGE HR| ret ur n: AUD- Agent | p: 2| aacp: 1. 1] act or : ORCHESTRATOR
chai n: HR- AGENT, FI N- AGENT, HR- AGENT, HR- AGENT]|

status:revi ew required

Valid Field Val ues
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5.1. TASK Val ues

The foll owi ng TASK val ues are defined in AACP v1.1: FETCH, PRCC,
FLAG, RESOLVE, LOG SEND, BU LD, MERGE, CALC, REPORT, ACK, SYNC.

I mpl ement ati ons MUST warn on unrecogni sed TASK val ues.
I mpl enent ati ons MJUST NOT rej ect packets with unrecogni sed TASK
val ues, to pernit forward conpatibility.

5.2. DOM Val ues

The foll owing DOM val ues are defined in AACP v1.1: HR, FIN, SALES,
LEGAL, IT, CS, MKT.

I mpl enent ors MAY define additional domain values. Unrecogni sed DOM
val ues SHOULD generate advi sory warni ngs.

5.3. Priority Val ues
The p: field accepts: 1 (critical), 2 (medium default), 3 (low).

6. Encoding

6.1. Rule-Based Encoding
For known, repetitive workflow types, a rul e-based encoder
determnistically produces AACP packets from structured input w thout
an LLM APl call. This approach has zero APl cost and produces

i dentical output for identical input on every run.

Ref erence i npl enentations are provided for the foll ow ng workfl ow
types in the open-source SDK [ AACP- SDK] :

* Payroll (Payroll Encoder, 6 coordination hops)
* | T Provisioning (I TEncoder, 6 coordination hops)
* Invoi ce Processing (lnvoiceEncoder, 3 coordination hops)
* Contract Review (Contract Encoder, 3 coordi nation hops)
6.2. LLM Assisted Encoding
For novel instructions outside known workflow patterns, an LLM
assi sted encoder produces AACP packets by submitting the English
instruction to a | anguage nodel with the AACP specification as a

systempronpt. At current pricing for Caude Sonnet 4.5 this costs
approxi mately $0. 0006 USD per instruction.
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6.3. Three-Tier Fallback and Registry

The Fal | backEncoder routes encodi ng requests through three tiers in
priority order:

Tier 1 -- Hash cache | ookup: The SHA-256 hash of the nornalised
English instruction is |looked up in the local registry. An exact
mat ch returns the cached packet inmediately at zero cost. The
times_seen counter is increnented.
Tier 2 -- Pattern match: The instruction is matched agai nst keyword
patterns fromboth the registry and a built-in pattern set. A match
above the configured threshold returns the cached packet or routes to
rul e-based encodi ng, both at zero cost.
Tier 3 -- LLMfallback: Novel instructions with no match are encoded
via LLM The result is logged to the registry with extracted
keywords, enabling Tier 1 and Tier 2 routing on all subsequent
occurrences.
This architecture ensures that each novel instruction pattern incurs
at nost one LLM encoding call regardl ess of how nany tines the
i nstruction subsequently appears in the system The "one LLM call
per pattern, reused indefinitely" property has been validated in the
reference inplenentation [ AACP- SDK] .

7. Validation
AACP val i dators MJUST check
* Field O (TASK) is present and recogni sed
* Field 1 (DOM is present and recogni sed
* Areturn: nanmed field is present and non-enpty
* An aacp: named field is present
AACP validators SHOULD warn on:
* Unrecogni sed TASK or DOM val ues
* Mssing p: field
*  AACP version m smatch

* sentinment: present without tone:

Mackay Expires 1 Decenber 2026 [ Page 9]



I nternet-Draft AACP May 2026

* |tv: present without ccy:
*  Unknown extended field keys

Validation errors MJST be reported before transm ssion. \Warnings
SHOULD be | ogged but MJST NOT prevent transm ssion

8. Decoding

AACP packets are designed to be human-readable as witten. Decoders
MAY expand packets into structured English for audit purposes or
debuggi ng. For audit purposes, the AACP packet itself is the
canoni cal record. Decoded output is advisory.

9. Conpression Boundaries
Coor di nati on tokens conpress well: routing instructions, resource
references, structured intent, action verbs, and netadata are
efficiently expressed in AACP
Task tokens do not conpress: the actual work an agent performs is
unchanged by AACP. Total workfl ow cost inpact depends on the ratio
of coordination to task tokens.
Enmbedding field lists and URI data pointers in packets increases
token count significantly and SHOULD be avoi ded where the receiving
agent has default field definitions in its system configuration.

10. Tokeni sation Benchmark

10.1. Met hodol ogy
Coordi nati on token counts were nmeasured using |ive API
usage_netadata. Each nessage was subnitted as a bare user nessage
with no system pronpt and max_t okens=1 to isol ate coordi nati on token
counts. The English baseline is the full verbose instruction the
AACP packet replaces in production. Benchmark date: My 2026

10. 2. Tokenisation Results

Four - hop payroll workflow. Tokens fromlive API
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10.

S S S R R +
| Hop | Engli sh] AACP | C aude% | GPT- 40% |
o e e e e e oo - R, R Fomm oo Fomm oo +
| fetch enpl oyees | 56 | 52 | -7.1%| -12.7%|
| fetch budgets | 57 | 47 | -17.5% | -16.0% |
| nerge and cal cul ate | 65 | 43 | -33.8% | -31.6%|
| generate report | 62 | 43 | -30.6% | -33.3%|
Tt N Fom e e - - Fomm e - o - Fomm e - o - +
| TOTAL | 240 | 185 | -22.9%| -23.7% |
o e e e e m oo oo AR, +o-m - - S SRR S SRR +

3. Milti-Mdel Lab Validation

A working multi-agent payroll |ab [ AACP-LAB] validates AACP packet
interpretation across four nodels on a five-hop QL FY2026 payrol
wor kfl ow. The workflow reads fromreal CSV data files and produces
formatted Excel output via agent coordi nation using AACP packets

t hr oughout .

o e e e e m e i oo B S o m e e e - B S B S +
| Mbdel | Cost | Tokens in | Latency | Success
o e e oo oo oo R S —— M R S —— R S —— +
| gpt-4.1-mni | $0.0044 | 7,566 | 82.5s | Y |
| gpt-4.1 | $0.0224 | 7,673 | 39. 4s | Y|
| claude-sonnet-4-5 ] $0.0416 | 9, 062 | 77.5s | Y
| gpt-4o0 | $0.0552 | 7,615 | 31.6s | Y
o e e e e oo oo - TS S TS TS +

Al four nodels correctly interpreted AACP vl1.1 packets across al
five workflow hops wi thout nodel -specific pronpt tuning. Every
packet validated against the vl.1 schena. The deterministic audit
agent (Tier O -- no LLMcall, $0.00) wote structured audit records
on every run.

A notable quality difference was observed: C aude Sonnet 4.5

i dentified anomalies across all four cost centres (8 total) while GPT
nmodel s identified anomalies in twd. For conpliance-critica

wor kfl ows, nodel selection should consider reasoning depth al ongsi de
cost. For coordi nation-heavy operational workflows where task
complexity is low and structured output is the primary requirenent,
GPT-4.1-mni at $0.0044 per five-hop run provi des adequate quality at
significantly | ower cost.
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10.

11.

12.

4. Encodi ng Cost Conparison

For workfl ows handl ed by rul e-based encoders, the total encodi ng cost
per workflow run is $0.00 regardl ess of the nunber of hops. The LLM
fal |l back encoder costs approximately $0. 0006 per novel instruction
Once logged to the registry, the sanme instruction is subsequently
served from cache at $0. 00.

For comparison, encoding the sane four coordination nessages via
direct LLMcall (w thout AACP rul e-based encodi ng) costs

approxi mately $0.0024 at C aude Sonnet 4.5 pricing. Over 500 nonthly
payroll runs, the rul e-based encoder saves approximtely $1.20 in
encodi ng costs alone, in addition to the coordination token reduction
on every hop.

Rel ati onship to Existing Protocols

MCP [ MCP] defines how agents access external tools and resources.
AACP operates inside MCP nessage payl oads, conpressing the
coordination instructions that describe what to retrieve or action
The two protocols are conplementary.

A2A [ A2A] defines agent discovery and task routing between agents.
AACP conpresses the content of nessages that A2A routes. The two
protocol s are conpl enentary.

AACP fills a distinct layer: determnistic, typed encodi ng of
coordi nati on nessage content. No existing published protoco
addresses this specific |ayer.

I mpl ement ati on

A reference inplementation of AACP v1.1 is avail able as an open-
source Python package [ AACP- SDK]:

pip install aacp

The package includes the rul e-based encoder with four workflow
encoder inplenmentations, the three-tier fallback encoder with
registry, the schema validator, and a packet decoder. The package is
avail abl e at https://pypi.org/project/aacp/ and the source is
publ i shed at https://github. com MackayAndrew aacp under the M T

I'i cence.

A working multi-agent |ab denonstrating AACP coordination across four
LLM nodel s is avail able at https://github. coml MackayAndr ew aacp-| ab
[ AACP- LAB] .
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13.

14.

15.

16.

Extensibility

Unknown naned fields generate advisory warnings, not errors.

I npl enentors MAY define organisation-private fields using a
nanespaci ng convention to avoid collision with future AACP fields
(e.g. org_fieldnane:).

| mpl enent ors MAY defi ne domai n val ues beyond the seven defined in
Section 5.2. A community encoding registry is planned for a future
versi on, enabling shared rul e-based patterns across inpl enmentors.

Versi on Policy

The aacp: field MIST be included in every packet and MJST specify the
protocol version. Breaking changes increnent the major version
Addi ti ve changes increment the minor version. |Inplenentations SHOULD
warn on version msnmatch but MJUST NOT reject packets on version

nm smat ch al one.

Security Considerations

Packet injection: AACP packets MJUST be treated as untrusted input.
Val i dators MUST be applied before processing. |nplenentations MJST
NOT execute actions based on unval i dated packets.

Prompt injection: malicious content in AACP field values coul d be
interpreted as instructions by a receiving LLM agent.

I mpl enent ati ons SHOULD sanitise field values before including themin
LLM pronpts. Field values SHOULD be treated as data, not

i nstructions.

Repl ay attacks: AACP v1.1 does not include sequence nunbers or
ti mestanps. Security-sensitive environnents SHOULD add repl ay
protection at the transport |ayer

Sensitive data: PlIl, financial records, and credentials MJST NOT be
enbedded in AACP field values. Use authenticated data access |ayers
ref erenced by pointer instead.

Regi stry security: the local registry stores previously encoded
instructions and their resulting packets. The registry file SHOULD
be access-controlled and SHOULD NOT be conmmitted to version contro
when it contains sensitive workflow instructions.

| ANA Consi derati ons

Thi s docunent has no | ANA acti ons.
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