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OpenAl Embeddings vs MongoDB Atlas Vector
Search: Comprehensive Research Analysis

Based on extensive research into both technologies, this analysis reveals critical insights about
these complementary Al infrastructure components and significant updates to the information in
your attached document.

Executive Summary

The comparison document you provided contains outdated pricing information. OpenAl has
launched superior, more cost-effective embedding models, while MongoDB Atlas vector
search requires higher minimum cluster tiers than initially stated. These services work
together rather than compete—OpenAl generates embeddings while MongoDB stores and
searches them.

Updated Pricing Analysis

OpenAl Embeddings - Significant Cost Reductions

The pricing landscape has dramatically improved since your document was created:

Model Pricing per 1M Tokens Performance (MIRACL) Dimensions
text-embedding-ada-002 $0.10 31.4% 1,536
text-embedding-3-small $0.02 44.0% 1,536

text-embedding-3-large $013 54.9% 3,072



OpenAl Embedding Price vs MIRACL

W Price per Im MIRACL %

$0.15 60

$010 50
£
= xR
o -
n @]
) <
% o
Q =
@)

$0.05 40

$0.00 30

text-embedding-ada-002 text-embedding-3-small text-embedding-3-large
Model

OpenAl Embedding Models: Pricing vs Performance Comparison

Key Update: The new text-embedding-3-small model delivers 5x lower costs than text-
embedding-ada-002 while providing 40% better performance on multilingual benchmarks. This
represents a massive improvement in cost-effectiveness. 12 131

MongoDB Atlas Vector Search - Higher Entry Requirements

Your document states vector search requires "M10 or higher cluster (~$40/month)" but current
pricing shows:

Cluster Tier Monthly Cost Specifications
M10 (minimum for vector search) $57/month 2 GB RAM, 10 GB storage
M20 $147/month 4 GB RAM, 20 GB storage
M30 $388/month 8 GB RAM, 40 GB storage

Critical Update: The free tier (MO-M5) does NOT support vector search. You must use M10 or
r[g?her, making the actual minimum cost $57/month, not $40 as stated in your document. 41 [5]



Monthly Costs by Scenario
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Monthly Cost Breakdown: OpenAl Embeddings + MongoDB Atlas Vector Search

OpenAl API Access Changes

Your document mentions "free credits available for new accounts (~$5-$18)" but this is no
longer accurate:

» No free API credits are provided to new accounts{Zl [81 9]
e Minimum $5 payment required to access any API functionality 81 [101

e Free tier documentation exists but requires payment to actually use[11 [Z1

Technical Performance Insights

Embedding Model Evolution

Research shows significant improvements in OpenAl's newer models: 311121

¢ MIRACL benchmark (multilingual retrieval): ada-002 (31.4%) — 3-small (44.0%) - 3-large
(54.9%)
¢ MTEB benchmark (English tasks): ada-002 (61.0%) - 3-small (62.3%) -~ 3-large (64.6%)

o Efficiency gains: 3-small processes equivalent workloads at 5x lower cost 12l



MongoDB Atlas Vector Search Capabilities

Current specifications show enhanced <:apabi|ities:Iﬁl [14] [15]

Vector dimensions: Up to 4,096 dimensions (increased from 2,048)

Similarity metrics: Cosine, dot product, and Euclidean distance

Search algorithms: Both Approximate (ANN) and Exact (ENN) Nearest Neighbor

Integration: Seamless combination with MongoDB's aggregation pipeline

Cost-Effectiveness Analysis

Real-World Scenarios

Based on current pricing, here are practical cost breakdowns:
Small Development Project (100K tokens/month, 100 searches/day):

e MongoDB M10: $57/month
e OpenAl 3-small: ~$0.00/month
» Total: $57/month
Medium Production App (1M tokens/month, 1K searches/day):

e MongoDB M20: $146/month
e OpenAl 3-small: $0.02/month
o Total: $146/month
Large Enterprise (10M tokens/month, 10K searches/day):

e MongoDB M50: $1,437/month
e OpenAl 3-large: $1.30/month
e Total: $1,438/month

Key Cost Insights

1. MongoDB dominates total costs - cluster expenses far exceed embedding generation
costs

2. OpenAl embedding costs are minimal - even high-volume usage results in <$2/month
3. Entry barrier: Minimum viable setup requires ~$57/month for MongoDB M10

4. Scaling costs: Primarily driven by MongoDB cluster size, not embedding volume



Vector Database Alternatives

Research identifies several competitive alternatives to MongoDB Atlas: 161 171 [18] [19]

Specialized Vector Databases
¢ Pinecone: Fully managed, high performance, but higher costs at scale
¢ Milvus: Open-source, highly scalable, requires infrastructure management
e Qdrant: Advanced filtering, real-time updates, flexible deployment
e Weaviate: Fast queries (<100ms), modular architecture

e Chroma: Al-native, simplified LLM application development

General Databases with Vector Support

e PostgreSQL + pgvector: Cost-effective, familiar SQL interface
o Elasticsearch: Established ecosystem, but slower vector performance

e Cassandra: Massive scale capabilities, high availability

Production Considerations

RAG Pipeline Costs

For Retrieval-Augmented Generation applications, research shows: 201 [21]
¢ Infrastructure costs typically dominate over API costs
¢ Vector storage and search represents the largest ongoing expense

¢ Embedding generation is usually a small portion of total cost

¢ Performance optimization can reduce costs by 10-30x through efficient retrieval

Performance Benchmarks

Recent benchmarking studies reveal:1221 [23] [24]
¢ Vector databases show 10-30x faster query performance than traditional databases
e Latencyimprovements: Median searches <5ms for optimized systems

¢ Throughput gains: 10-20x higher queries per second than Elasticsearch

¢ Production reality: Continuous data ingestion significantly impacts performance

Strategic Recommendations



For Development Projects

1. Start with text-embedding-3-small - best performance-to-cost ratio
2. Use MongoDB M10 as minimum viable vector search solution
3. Budget ~$60/month for basic vector search capabilities

4. Consider PostgreSQL + pgvector for cost-sensitive projects

For Production Systems

1. Evaluate specialized vector databases (Pinecone, Milvus) for high-performance
requirements

2. MongoDB Atlas works well for integrated operational + vector data
3. Plan for cluster scaling based on data volume and query load

4. Implement hybrid search combining vector and traditional search

For Enterprise Applications

1. Text-embedding-3-large provides best accuracy for mission-critical applications
2. MongoDB M30+ recommended for production workloads
3. Consider multi-cloud deployment for reliability and performance

4. Budget for operational overhead and monitoring tools

Future Outlook

The vector search landscape continues evolving rapidly with:

¢ Improved embedding models with better performance and lower costs

¢ Enhanced vector database features including advanced filtering and hybrid search
¢ Increased competition driving down costs and improving capabilities

o Better integration tools simplifying deployment and management

Your document correctly identifies that OpenAl and MongoDB Atlas work together as a
"powerful Al-backed search stack." However, the cost dynamics have shifted significantly in
favor of more affordable, higher-performing solutions, making vector search more accessible for
a broader range of applications.

1. OpenAl_vs_MongoDB_Vector_Search_Comparison.pdf

2. https://markovate.com/openai-llm-api-pricing-calculator/

3. https://www.mongodb.com/docs/atlas/atlas-vector-search/vector-search-overview/

4. https://milvus.io/ai-quick-reference/how-does-openais-textembeddingada002-compare-to-opensourc
e-alternatives

5. https://holori.com/openai-pricing-guide/



https://markovate.com/openai-llm-api-pricing-calculator/
https://www.mongodb.com/docs/atlas/atlas-vector-search/vector-search-overview/
https://milvus.io/ai-quick-reference/how-does-openais-textembeddingada002-compare-to-opensource-alternatives
https://milvus.io/ai-quick-reference/how-does-openais-textembeddingada002-compare-to-opensource-alternatives
https://holori.com/openai-pricing-guide/

. https://adasci.org/mongodb-atlas-vector-search-for-rag-powered-lim-applications/

. https://platform.openai.com/docs/models/text-embedding-ada-002

6
7
8. https://www.spurnow.com/en/tools/openai-chatgpt-api-pricing-calculator
9

. https://www.geopits.com/blog/a-guide-to-mongodb-atlas-vector-search.html

10. https://zilliz.com/ai-models/text-embedding-ada-002

11. https://www.helicone.ai/llm-cost/provider/openai/model/text-embedding-3-small

12. https://www.youtube.com/watch?v=LQJJjljUW6U

13. https://learn.microsoft.com/en-us/azure/ai-foundry/openai/tutorials/embeddings

14. https://platform.openai.com/docs/pricing,

15. https://www.mongodb.com/products/platform/atlas-vector-search

16. https://www.pinecone.io/learn/openai-embeddings-v3/

17. https://azure.microsoft.com/en-us/pricing/details/cognitive-services/openai-service/

18. https://www.mongodb.com/developer/products/atlas/leveraging-mongodb-atlas-vector-search-langch
ain/

19. https://platform.openai.com/docs/guides/embeddings

20. https://openai.com/chatgpt/pricing/

21. https://www.mongodb.com/docs/atlas/atlas-vector-search/vector-search-stage/

22. https://airbyte.com/data-engineering-resources/mongodb-pricing

23. https://www.techtarget.com/searchdatamanagement/tip/Top-vector-database-options-for-similarity-se
arches

24. https://openai.com/index/new-embedding-models-and-api-updates/



https://adasci.org/mongodb-atlas-vector-search-for-rag-powered-llm-applications/
https://platform.openai.com/docs/models/text-embedding-ada-002
https://www.spurnow.com/en/tools/openai-chatgpt-api-pricing-calculator
https://www.geopits.com/blog/a-guide-to-mongodb-atlas-vector-search.html
https://zilliz.com/ai-models/text-embedding-ada-002
https://www.helicone.ai/llm-cost/provider/openai/model/text-embedding-3-small
https://www.youtube.com/watch?v=LQJJjIjUW6U
https://learn.microsoft.com/en-us/azure/ai-foundry/openai/tutorials/embeddings
https://platform.openai.com/docs/pricing
https://www.mongodb.com/products/platform/atlas-vector-search
https://www.pinecone.io/learn/openai-embeddings-v3/
https://azure.microsoft.com/en-us/pricing/details/cognitive-services/openai-service/
https://www.mongodb.com/developer/products/atlas/leveraging-mongodb-atlas-vector-search-langchain/
https://www.mongodb.com/developer/products/atlas/leveraging-mongodb-atlas-vector-search-langchain/
https://platform.openai.com/docs/guides/embeddings
https://openai.com/chatgpt/pricing/
https://www.mongodb.com/docs/atlas/atlas-vector-search/vector-search-stage/
https://airbyte.com/data-engineering-resources/mongodb-pricing
https://www.techtarget.com/searchdatamanagement/tip/Top-vector-database-options-for-similarity-searches
https://www.techtarget.com/searchdatamanagement/tip/Top-vector-database-options-for-similarity-searches
https://openai.com/index/new-embedding-models-and-api-updates/

