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MULTILINGUAL MCP

Making tool calling work for the next billion users

Samyuktha M S — I MCP Dev Summit, Bangalore
Software Developer, IBM . 10 June 2026




Why I’'m here ?

Hi, 'm Samyuktha

—
i Pttt o

| =
jo
-

*ZT’Google Devel.

—“Nashik

I

Ay s o
A i, A
f oo AR

ST R

P

(’ Google Develop

Nashik

o Software Developer at IBM, ISL
e Al Enthusiast
e 15x Hackathon winner

e Notable wins - Google Agentic Al Hackathon, GrabHack 2.0,
Chhalaang 4.0, Google Build and Blog Marathon

o Speaker at GHCI 25, GHC 26, OpenSearch Con India ‘26,
Devfest

e linkedin.com/in/samyuktha-m-s

e github.com/samyuktha-12



“R, SONAN 23,0 200083”

My son has a fever

Meet Lakshmi.

e 34, lives in Mandya district,
e four hours from Bengaluru by bus.

e Speaks Kannada. Only Kannada.

e Last year her panchayat publicised a government
health helpline

e A voice agent.

e Three tools — diagnose, guide, dispatch. Powered by
MCP under the hood.

Then a real user - Lakshmi, called it. It failed her.

Three different ways



Break O1: The Wrong Tool

00:00.0 Lakshmi: "SR, 2NN 233 20008, BwY e
My son has fever, I need medicine.

00:00.6 --weveeeee [tool selected: schedule_appointment]

00:00.9 Agent: "), 90080’ L[WODT DDONPTS, 20T° esATI"
Your appointment is booked for next Tuesday at 3 PM.

She asked for medicine right now. She got an appointment for next week.
The intent was right. The tool was wrong,.



DIAGNOSIS 01
English-Biased Tool Selection

When the query arrives, three things happen — all in English embedding space.

1. Translate query "IIN BRI 2ex" - "I need to see a doctor"
2. Embed in English - text-embedding-3-small

3. Cosine match against tool descriptions:

a. schedule_appointment 0.71 < selected

b. medicine_guidance 0.68

c. emergency_dispatch 0.42

The translation collapsed her urgency.
"BBR 23eD" > "see a doctor" is wrong by 0.03 cosine.
In English, both sound reasonable. In Kannada, only one of them is what she said.



FIX #1 - Multilingual Tool Manifests

Two changes. One in the manifest. One in the retrieval layer.

Tool manifest Retrieval layer

{ 00
"name": "medicine_guidance",
"descriptions": { _ :
"en": "OTC medicine recommendations and dosage", Index with BGE-M3 (100+ languages, no fine-tune)
kn": "BIQ Tom I Bdredes® Dncasrs” Same query "SI BRY 23ead" - no translation

"hi": "gaT ¥cATg 3R TRIH ATiee"

"ta': "bmbe GuTEma DONID SieE alsT Gosh" Embed directly. Cosine match in shared space.

The Result

e medicine_guidance cosine 0.68 > 0.91
e Tool selection accuracy 38% = 87%



Break 02: The Code-Switch

00:00.0 Lakshmi: "IN paracetamol 23D, A=), dose FPEED bachhe-ge? "
I need paracetamol — how much should I give my child?

0:00.7 cvveeeuenne [lang detect: kn 0.51, en 0.32, hi 0.17]

0:00.7 veveeuenne [tokenizer: "para", "i#tceta", "tHtmol" split]

00:00.8 -erenenns [tool selected: generic_query]

00:01.3 Agent: "I'm not sure I understood. Could you say that again?"

Kannada grammar. English drug name. Latin script.
Three writing systems in one sentence — and the system spoke none of them.



DIAGNOSIS 02
Langquage is a token-level property

Standard pipelines treat language as a sentence-level fact: "this sentence is in Kannada." Real sentences don't work that way.

SN paracetamol 2363 DT,
KN EN KN KN
pronoun proper-noun verb quant
dose 5T3236 bachhe -ge
EN KN HI KN

noun verb loan postp.

Sentence-level detection said: 51% Kannada.
But "paracetamol” and "dose" carry the medical meaning.
Routing to Kannada loses the English-anchored entities.

Stop detecting language. Detect intent.



FIX #2 - Intent-First Routing

Skip the language detection step. Route on intent, preserve entities by language.

Before After The Router
roaw query 000
& roaw que.ry
l d toct ,L def route(query: str) -> ToolCall:
an evec . s intent = classify(query) # multilingual BGE-M3
9 ntent classn‘FneI" entities = extract(query, per_lang=True)
¢ (mul‘tilingual) return ToolCall(intent.tool, entities)
tmnslate. ; 'l’
‘b entity extractor
(Per-language)
ro‘ite | R
tool call . 0 0
tool call e Code-switch query accuracy  12% - 84%

e Entity recall 31% = 92%



Break 05: The English Response

00:00.0 Lakshmi: 133, NN 20 20003, BRY 2lem"
My son has fever, I need medicine.
0:00.7 oeeeinns [tool: medicine_guidance] Vv
00:00.9 tool_out: 1
"medicine": "paracetamol",
"dosage": "Sml",
"frequency": "every 6 hours",
"max_per_day": 4,
"warning": "consult doctor if fever exceeds 3 days"
¥
00:01.4 Agent: "Give paracetamol, 5 milliliters, every 6 hours, maximum 4 doses per day. Consult

a doctor if fever exceeds 3 days."

The right tool fired. The right data came back. The agent spoke it back in English.

Lakshmi only speaks Kannada.
10



DIAGNOSIS 03

Tool Outputs Are Foreign Objects

Look closely at what came back. Four hidden English assumptions in one tool response.

"medicine": "paracetamol",K < entity OK

"dosage": "bSml",< unit convention
"frequency": "every 6 hours" , < ——English phrase
"max_per_day": 4,< key in English
"warning": "consult doctor i1f fever exceeds 3 days"”

} AN

Englisl« prose

Some of these can be translated word-for-word. Others can't. "5ml" is English convention. "every 6 hours" is English
grammar. The warning string is English prose. The keys are English schema.
Outputs need contracts, not translation.

1



FIX #5 - Output Localization Contracts

The tool author declares how each field speaks in each language.

Manifest Extension

000
{ "output_schema": { Before After
"medicine": {
T "Give paracetamol, 5 milliliters, "S590E3e3000° BRB, 2,08 23e3023, 6
| vatuer every 6 hours, maximum 4 doses Noé3need), I3, 4 2500, 3 BINLY,
.}Igmsage..:_{ per day. Consult a doctor if fever 2,0 3R003PRDT3 =3,B,0,
ey exceeds 3 days." [OTBED."
"kn": "{value_ml_to_spoon}"
¥

}!
"frequency": {
"verbalize": {
"en": "every {hours} hours",
"kn": "{hours} rioé?ﬁfad)é“
}
|
"warning": {
"verbalize": {
"en": "{valuel}",

The Result

S e User completion rate (Kannada) 22% > 71%

} e Localized response coverage 0% = 94%




Lakshmi’s full system

ARCHITECTURE
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Multilingual MCP needs three things the spec doesn't have:
discovery, routing, response — all in the user's language.
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Recorded Demo: https://youtu.be/gbcSFMMTsWQ

DEMO
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https://youtu.be/gbcSFMMTsWQ

WHAT LAKSHMI TAUGHT ME

01. Multilingual is not a model problem.
It's a protocol problenm.
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02. Language is a token-level property.
Stop detecting it. Detect intent.

03. Outputs need contracts, not translation.

The user's language 1s a first-class API
concern.

The full proposal, code, and demo: github.com/samyuktha-12/multilingual-mcp



https://linktr.ee/mcp_dev_summit_blr_samyuktha
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THANK YOU

linked here

All resources
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