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e Agent Orchestration with LangGraph
e Introducing Two Core Operational Agents

e MCP (Model Context Protocol): The Interoperability and Governance Layer
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Agent Orchestration with LangGraph
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Hasina Rivonandrasana, (ITUniversity) - Pr. Serge Miranda (ESTIA)



. . ’ ; ; - A - ==DATUM
Agent Orchestration with LangGraph & muniversty SSTiA $8 2

Why LangGraph ?

& State Management ($ Smart Routing

Maintains conversation context across all Dynamically routes queries to the most
agents relevant agents

- Parallel Execution @ Open Source

Executes multiple agents simultaneously Free, transparent, and community-driven
for faster responses development
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RAG Agent Data Ingestion Pipeline

}Q\ LangChain
o LangChain Extraction and segmentation

Document loader

RAG Agent

B || B
@_ ® [EEEEEEE]
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RAG Agent Request Flow

User request
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Query
Embeddings

Vector search for
relevant data :
Cosine similarity

Ol
New Query : .
_instruction <& Milvus
- prompt
- relevant chunks

from database
- historical data
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# chunk_ id - embedding

Knowledge Stored as Vectors — [0.7720750570297241 , 6. 055305339395999...
Milvus Vector Database [0.198764830827713,1.1118592023849487.. )

Dimension 2

[-0.34735673666000366,0.9281995296478.. )

Similar Meaning Cluster
[-0.12434844672679901,1.6099064111709.. T

“paddy requires irrigation’

[-1.1896440982818604, -0.4393598437309.. [

[0.8659921288490295,0.570077896118164.. 0

(High Similarity )

[0.24464009702205658,1.48383748531341.. I

(Low Similarity X)
: [-0.16284875571727753,0.9965171813964.. I

[0.8096115589141846,0.219351768493652.. 0

"The sky is blue"

[0.5366343855857849, -0.10954738408327.. )

[0.8166225552558899,1.142544507980346...
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Image Agent Data Ingestion Pipeline
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Image Agent Request Flow

(2 tomaarsen

/nomic-embed-vision-vi1.5-st | [P,

—

a huggingface.co

+ historical
data

Document Agent

Contexte

Ol

;Z) Contexte = Milvus

y"::‘ #

LangChain

User prompt +
Similar context

Contexte

@' deepseelk

Hasina Rivonandrasana, (ITUniversity) - Pr. Serge Miranda (ESTIA) 9



Vector-Based Approach — Performance Metrics @ [Tuniversity ESTA @ ACADEMY

Accuracy (Précision globale) 94.01%

Precision (Précision moyenne)  94.11% Global Metrics (2438 validation images)

Recall (Rappel moyen) 94.01%

127 images per classes
F1-Score moyen 94.03%

Images correctement classées 2292/2438
Easy to add new class

Images mal classées 146/2438

Confusion matrix (Next Slide)
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Confusion Matrix for Vector Based Approach

Bacterialblight Blast Brownspot Healthy Rice Leaf

Bacterialblight 546 26 10
Blast 18 504

Brownspot o 38
Healthy Rice Leaf
Tungro
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Open-source MCP (Model Context protocol)
for Al AGENTS 0 Standardization

Your Computer

- Open Source (ANTHROPIC ; Nov.25, 2024
- Then Microsoft (March 2025), Open Al (March MESmE L NS L

2025) Google and Amazon (April 2025)..) et
MULTI Al AGENTS ; multi LLM, multiple
DATA SOURCES T;ZL::T:EC:TCOI:;: «—MCP Protocol—»  MCP ServerB +——«—» Local
! v Data Source B
Client —server architecture s
. Structuration & STANDARDISATION MCP Protocol—»  MCP ServerC  <«—Web APIs_\.i
Like REST for WEB services
Remote
Service C
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MCP (Model Context Protocol)
e The New Standard for Agent-to-Agent Communication
e Every agent exposes itself as an MCP server

e Any other agent connects with 1 line of code

MCP turns every agent into a plug-and-play brain module
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