
Architecture Review

Pharmaceutical Knowledge Graph in Snowflake

Based on the architecture detailed in the provided documentation, the proposed solution is a

highly robust and practical way to solve the challenge of querying scientific data across

ontologies and data products. It directly addresses the "traversal" problem by utilizing

Closure Tables to bridge the gap between structured experimental results and hierarchical

biological knowledge.

Thoughts on the Architecture

The architecture is logically sound for a production environment because it centralizes three critical

functions—structured data, semantic search, and graph logic—within a single platform (Snowflake).

Solving the "Traversal" Problem: The use of Closure Tables is the centerpiece of this solution. By

precomputing all ancestor/descendant paths, the system avoids expensive recursive queries that

typically cripple performance in standard relational databases.

Semantic Bridging: The "Key Insight" of the architecture is the linkage between experimental data

(e.g., RNA-seq, cell lines) and ontologies via a simple NODE_ID. This allows the AI agent to understand

that a drug tested on a "hepatocyte" is relevant to a query about "epithelial-derived cancers," even if

the word "epithelial" never appears in the lab notes.

Intelligent Orchestration: Using a Cortex Agent to decide between semantic search (finding the right

terms) and structured SQL (calculating the results) mimics the workflow of a human data scientist.

Can it "Truly" Solve This Use Case?

Yes, this architecture is specifically designed to overcome the traditional bottlenecks of pharmaceutical

R&D analytics. Here is how it handles the specific requirements:

1. Performance at Scale

The documentation acknowledges that a "naive" full closure of massive ontologies (100M+ nodes) would

be impractical. It solves this by proposing Filtered Closures (building paths only for nodes linked to actual

data) and Incremental Updates.

2. Querying Across Data Products

The architecture treats different experimental datasets (Treatments, Cell Lines, etc.) as Data Products

linked through the same ontology layer. This allows for "lineage-based queries" that span multiple sources

of truth.

3. Handling Biological Complexity

By partitioning closures by Edge Type (e.g., subClassOf, part_of, regulates), the system can

distinguish between different types of biological relationships rather than treating the graph as a flat

hierarchy.

Production Scalability Projections

The architecture includes clear performance expectations as the node count grows:



Scale Closure Build Time Query Latency Strategy

100K nodes ~10 min < 1 sec Current PoC approach

1M nodes ~2 hours 1-2 sec Requires filtering

10M nodes ~8 hours 2-5 sec Requires partitioning

100M nodes Incremental only 5-10 sec Full rebuild is impractical

Summary Verdict

This architecture is a valid and sophisticated "Production-grade" solution. It effectively transforms

a complex graph traversal problem into a high-speed lookup problem, making it ideal for real-

time scientific discovery.


