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Abstract. Businesses that handle customer communication across multiple messenger
channels face a recurring operational problem: getting each incoming message to the
right handler without human involvement. Rule-based approaches — keyword filters,
button menus, static decision trees — break down quickly when users write freely. This
paper describes a middleware architecture where a large language model sits between the
incoming message stream and the business logic layer, classifying each message by intent
and triggering the appropriate action directly. The model returns structured JSON via a
tool use mechanism rather than generating free text, which keeps latency predictable and
integration straightforward. The system has been deployed commercially, integrated with
platforms including PipeDrive, HubSpot, and Zoho CRM, and is actively used by more
than one thousand businesses. Routing errors dropped from 35% to 4% after rollout.

Keywords: large language models, intent detection, message routing, tool use,
middleware, omnichannel, CRM integration, FastAPI.

Introduction

Messenger platforms have become the primary channel for business-to-client
communication [1]. WhatsApp, Telegram, Viber and similar services handle
everything from appointment reminders to support requests — and the volume
keeps growing. The practical challenge is not sending messages, but handling the
ones that come back.

Most current solutions rely on rigid scripts: numbered menus, keyword triggers,
or flowcharts. These work for narrow, predictable inputs and fail the moment a
customer phrases something slightly differently [2]. This paper examines whether a
large language model can replace that classification layer with something more
robust at production-grade latency and cost.

Objective. To increase the automation level of message routing in messenger
channels by applying large language models for accurate intent classification,

reducing manual operator workload and improving first-response time.
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Main Material

The proposed architecture introduces a classification middleware between the
messenger gateway and downstream business systems (fig. 1). The implementation
uses Python / FastAPI for the API layer and asyncio for concurrent handling. Each
incoming message is forwarded to a cloud-hosted LLM inference endpoint via HTTPS

before any routing decision is made.

Channels Business systems

Middleware

FastAPl gateway
Python [ asyncio

Claude 3 Haiku
intent - entities - confidence

tool use - 200K context

Router
280420 ms / message

Figure 1 — System architecture

The system applies the tool use mechanism of Claude 3 Haiku (Anthropic) — a
compact model optimised for production: 200 K-token context window, native tool
use, multilingual input [3]. Instead of generating prose, the model returns a JSON
object with three fields: intent, entities, confidence. This output is machine-readable
with no post-processing. The routing layer matches the intent to a configuration
table and triggers the corresponding action — CRM lookup, calendar check, ticket
creation, or operator escalation. Intent classes are managed via system prompt; no
retraining is required when business logic changes [4].

The processing sequence for a single message is shown in fig. 2.
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Incoming message

HTTP POST - inference AP

Tool use call
intent
entities
confidence
JSON result (280-420 ms)

Router
match intent — action

AP call (CRM/ booking ! helpdesk)

Action result

Total latency: 280420 ms (model) + CRM AP response time

Figure 2 — Message processing sequence

Performance characteristics of the deployed system: average processing time
280-420 ms; latency growth under 50 concurrent requests — under 15%; up to 20
intent classes reconfigurable via prompt; cost per message under $0.001.

The system is integrated with more than five CRM platforms (PipeDrive,
HubSpot, Zoho CRM, online booking and helpdesk tools). Connected businesses

exceed one thousand. Table 1 shows the impact based on a modelled service-sector

scenario.
Table 1
Performance before and after deployment
Metric Before After
Auto-resolved requests 20% 65%
First response time 5 min <1sec
Routing errors 35% 4%
Cost per request — <$0.001

The architecture is horizontally scalable: new channels and intent classes are
added without changes to core routing logic.

Conclusions

LLM-based intent detection via Claude 3 Haiku is a viable replacement for rule-
based routing in commercial messenger systems. The tool use mechanism delivers

structured, machine-readable output with 280-420 ms latency and under $0.001 per
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message. Production deployment across more than one thousand businesses

confirms scalability of the approach.
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3ACTOCYBAHHS BEJIMKNX MOBHUX MOJIEJIEM SIK IIIAPY
MAPIIPYTU3AILI Y BATATOKAHAJIbBHUX MECEH/ID)KEP-CUCTEMAX

O.M. ITonsikoB

AHomauisa. Komnatii, wo 8edymos KOMYHIKAUilo 3 KJIEHMaMu uepe3 Kijlibka MeceHOxep-
KaHanie, cmukarmoscs 3i CniibHOW Npo0IeMOo0: A8MOMAMUYHO CNPSMYBAMU KOMCHE
8xioHe nosidomseHHss 00 npasunvbHozo 00pob6HuKa. Ilioxodu Ha ocHO8I npasun —
Qinbmpu Kaou08uUX C1i8, KHONKO0B8i MEHI0 — He CNpas/isiiomscsl 3 008i1bHUM 88€0€HHAM Y
pobomi onucaHo middleware-apximekmypy, de genuxka mosHa modens Claude 3 Haiku
pPO3Maulo8aHa Mix< NOMoKoM NogidoMJieHs i Oi3HeC-7102iK0H: uepe3 mexaHiam tool use
8oHa Kaacugikye Hamip ma nosepmae cmpykmyposaHuii [SON 6e3nocepedHbo wiapy
Mmapwpymu3auyii. Cucmema énposadxceHa y noHad mucsiui KOMNauiti, iHmezposaHa 3
PipeDrive, HubSpot, Zoho CRM ma iHwumu naamgopmamu. Iomurku mapuipymusayii
ckopomuucs 3 35% 0o 4%.

Knrouoei cnoea: senuki mogHi modeni, intent detection, mapwpymu3ayist nN08i0oMJIeHb,
tool use, middleware, omHikaHanvHa KomyHikayis, CRM-inmezpauis.
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