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Form Factor Evolution

AI Agents
LLMs with tools use capabilities 
and advanced reasoning and 

planning capabilities

Agentic Systems
System architecture 

consisting of multiple tools, 
AI agents, and components

Knowledge in models used 
to respond to queries

LLM Powered Chatbots RAG Chatbots
Non-parametric 

knowledge supplemented 
with user prompts



LLMUser

Give me some 
recommendations 

for my next 
holiday

Tokyo, Japan is a 
popular holiday 

destination. You can 
also consider, London, in 

United Kingdom.

Traditional Chatbots to LLM Powered Chatbots
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LLMUser

Give me some 
recommendations 

for my next 
holiday

Retrieve Data

Hi Ainara, based on your 
preferences for adventure, cultural 
experiences, and tropical climates, 

we recommend a 10-day trip to 
Thailand. It offers excellent hiking 

in the north, rich culture 
throughout, and matches your 

$300/day budget. All suggested 
activities are wheelchair 

accessible. Personalised Response

Memory

LLM Powered Chatbots 
to RAG Chatbots

Relevant data



Provide the right information to LLM

Challenges



“artificial intelligence”

[ { "title": "Advanced Artificial Intelligence: Concepts and 
Applications", "author": "Sarah Johnson", "year": 2022, 
"score": 9.8 }, { "title": "Machine Learning and AI in 
Business", "author": "Michael Chen", "year": 2019, 
"score": 8.5 }, { "title": "The Future of Intelligence: 
Artificial and Beyond", "author": "Emily Rodriguez", 
"year": 2021, "score": 7.9 }, { "title": "AI in Healthcare: 
Revolutionizing Patient Care", "author": "Dr. Robert 
Williams", "year": 2020, "score": 7.2 } ]

MongoDB Atlas Search

Enters Query Sends Query

Display Results
Return Results

$search



RAG
Semantic Search

Recommendation Systems

Enters Query Query Passed 
as Input

MongoDB Atlas Vector Search

[ 0.243, 0.434, 0.232,…0.533 ]Embedding 
Generated

Vector Search conducted 
against search query and 
embeddings in documents

Semantically Similar  
Documents Retrieved

“Teach me about 
artificial intelligence”

$vectorSearch

[ { "title": "Advanced Artificial Intelligence: Concepts and 
Applications", "author": "Sarah Johnson", "year": 2022, 
"score": 9.8 }, { "title": "Machine Learning and AI in 
Business", "author": "Michael Chen", "year": 2019, 
"score": 8.5 }, { "title": "The Future of Intelligence: 
Artificial and Beyond", "author": "Emily Rodriguez", 
"year": 2021, "score": 7.9 }, { "title": "AI in Healthcare: 
Revolutionizing Patient Care", "author": "Dr. Robert 
Williams", "year": 2020, "score": 7.2 } ]



0.9 0.1 …0.02

Query 
embeddings Full text 

Query

User query

Vector search Full text search

Vector search Full text search

Vector 
Index

Full text 
Index

Retrieve 
similar

Retrieve by 
keyword

Hybrid 
Results

Reranked 
Results

Similar 
representation Keyword match

Image created by Han HELOIR



Hybrid Search via $rankFusion or $scoreFusion

$scoreFusionor
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DATABASE
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LLM
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Rerankers

Code

General-Purpose Domain-Specific

Legal

Finance

Text
Lite | Standard | Large

Multimodal

Embedding Models

Text
Lite | Standard

Contextualized Chunk

Expanding Voyage AI s̓ model offering with 
contextualized chunk embeddings



voyage-context-3



voyage-context-3: A breakthrough in precise 
chunk retrieval with global document 
context CONTEXTUALIZED CHUNK EMBEDDINGS

Chunk 1 Chunk 2 Chunk n

Vector 1 Vector 2 Vector n

Each vector contains 
detailed info about 
chunk and high-level 
info about the whole 
document



Contextualized chunk embeddings deliver 
superior retrieval performance

voyage-context-3



Reduced sensitivity to chunking size

voyage-context-3



Compared to OpenAI-v3-large (float, 3072), 
voyage-context-3:

● int8 with 2048 dims: reduces vector db 
costs by 83% with 8.60% better retrieval 
quality.

● binary with 512 dims: reduces vector db 
costs by 99.48% with 0.73% better retrieval 
quality—that’s virtually the same retrieval 
performance at 0.5% of the cost.

Minimizing quality loss across quantization 
options

voyage-context-3



voyage-3.5 and 
voyage-3.5-lite



voyage-3.5 and voyage-3.5-lite
New frontier for price-performance



rerank-2.5 & 2.5-lite



+

Rerankers (or reranking models) are 
cross-encoder models that assign 
relevance scores to a query and 
retrieved documents. 

Given a query and a set of 
documents, rerankers return a rank 
for each document per its relevance 
to the query. This process can help 
improve the relevance of semantic 
search results.

What are rerankers and how do they work?
Reranker

Relevance score



MAIR benchmark performance
rerank-2.5 and rerank-2.5-lite outperform 
competitors

rerank-2.5 & 
2.5-lite
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Form Factor Evolution

AI Agents
LLMs with tools use 

capabilities and 
advanced reasoning and 

planning capabilities

Agentic Systems
System architecture 

consisting of multiple tools, 
AI agents, and components

Knowledge in models used 
to respond to queries

LLM Powered Chatbots RAG Chatbots
Knowledge in models 
supplemented with 

external data



User

Give me some 
recommendations 

for my next 
holiday

Hi Ainara, based on your 
preferences for adventure, cultural 
experiences, and tropical climates, 
we recommend a 10-day trip to 
Thailand. It offers excellent hiking 
in the north, rich culture 
throughout, and matches your 
$300/day budget…Would you like 
me to book the holiday?

Objective Driven

AI Agent

LLM

Tools (Actions)Perception

Memory

Calendar()

WebSearch()

GetProfile()



Form Factor Evolution

Agentic Systems
System architecture 

consisting of multiple tools, 
AI agents, and components

Knowledge in models used 
to respond to queries

LLM Powered Chatbots RAG Chatbots
Knowledge in models 
supplemented with 

external data

AI Agents
LLMs with tools use 

capabilities and 
advanced reasoning and 

planning capabilities



AI Agent

Planning

Tools (Actions)Perception

Memory

Brain 



AI Agent

Planning

Tools (Actions)Perception

Memory

Brain 

Reflective 

Re/Proactive

Interactive

Autonomous



Why Building Truly Intelligent Agents Is So Hard?

Modern AI agents may seem smart, 
but most are stateless.

The result?

● Repetitive conversations
● High token and compute costs
● No long-term personalization



MongoDB Memory + RAG: Complementary Power

RAG (Retrieval-Augmented Generation) is 
excellent for fetching knowledge from 
documents, but it is stateless.

It lacks memory of who the user is, what 
they asked, or why something failed last 
time.

MongoDB Memory solution bridges that 
gap by enabling:

● Continuity across sessions

● Personalized decision-making

● Behavioral memory, not just factual 
recall



Memory Types

Agentic Frameworks

MongoDB Memory for AI agents

LangGraph

AutoGen

CrewAI

Multi-Cloud Scale, Resilience, Performance, & Security 
supporting short-term and long-term memory, and state persistence on multimodal data

VECTOR 
SEARCH

OLTP FULL-TEXT 
SEARCH

ANALYTICS STREAM 
PROCESSING

TIME 
SERIES

EMBEDDING 
MODELS

Custom / Others

Short Term

Long Term

Procedural

Taxonomic



The most effective form of intelligence - 
for now - is human intelligence, and 

human memory capabilities 
substantially define intelligence. 

Human Memory 



How does MongoDB memory solution fit?

Agentic 
system

User

Input Query Encoder

Tool Inputs / Tool 
box

Decides what to do 
next 

Predefined 
automation process

RAG

Calling external API

Code interpreter

Math and more… 

Agentic memory 

Perception Planner / Controller LLM tool use / 
action executor

AI utilities  

Working 
Memory 

Factual 
Memory 

Episodic 
Memory 

Persona 
Memory 

Tool box 
memory 

Operational DB Vector DB LLM Embedding 
models AI frameworks 

Input Data 
Preprocessing

And more… 
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Demo

https://docs.google.com/file/d/1WH0jw-zgRq62r_AEvCtnhLTQe9b9Mrpp/preview


MongoDB as Agentic Memory



$vectorSearch and custom rerank?





Let’s connect!

E-Mail:   ainara.milleraskar@mongodb.com
Mobile:  +49 157 56 23 45 78

Ainara Miller-Askar
Solutions Architect

LinkedIn


