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Eugene Developer Guide

m Start here if you're new to Eugene. This guide walks you through the entire codebase — from the first file
to read, through how data flows, to how to add your own features.
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1. What is Eugene?

Eugene is a biomedical knowledge graph that connects drugs, diseases, genes, proteins, clinical trials,
patents, and pharmaceutical organizations into a searchable graph database. An Al chat agent lets users
ask natural-language questions like "What drugs treat Hemophilia A?" and gets answers by querying the
graph.

Tech stack: Python 3.13, FastAPI, Neo4j 5.26, Milvus (vector DB), Strands (agent framework), FastMCP,
Streamlit, Docker, Terraform, AWS.

2. The 5-Minute Architecture

Eugene has 5 running services connected in a chain:

Al Layer Data Layer

What the user sees

Chat Ul
Streamlit
Port 8501

-

Agent Backend

HTTP + JWT———>

Runs GPT/Claude

FastAPI + Strands
Port 8001

——MCP protocol—»

MCP Tool Server
FastMCP
Port 8443

12 tools

In plain English:

1. User types a question in the Chat Ul (Streamlit)

HTTP + JWT——>

Core API

FastAPI

Port 8000
20 endpoints

Neo4j
Graph Database
Port 7687
J

—Bolt

Figure 1. From DEVELOPER_GUIDE.md.

2. The Agent Backend receives it and uses an LLM (GPT-4.1 or Claude) to reason about it

3. The LLM decides to call MCP tools (like | ookup_node_by val ue,fetch_facts)

Date: May 2, 2026
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4. Each tool makes an HTTP call to the Core API (eugene_ws)
5. The Core API runs a Cypher query against Neo4j and returns data
6. The LLM incorporates the data and generates a human-readable answer

3. Where to Start Reading Code

The Single Most Important File
src/ eugene_ws. py — This is the spine of the system. Read lines 23-75:

def add_routers(app: FastAPl) -> None:

fromrouter.auth inport auth_router

fromrouter inport root_router, health_router, release_notes_router
fromstats.router inport database_stats_router

from foundation.router inmport |abel _router as foundation_| abel _router
from foundation.router inmport count_router as foundation_count_router
# ... 14 nore router inports ...

from organi zation.router inport organizati on_search_router

routers = [auth_router, root_router, health_router, ...]
for router in routers:

app. i ncl ude_router(router.router)

Every import tells you a capability. Every router is a REST endpoint group.

Read These 6 Files In Order (30 minutes)

1 “src/eugene_ws.py" The entire API surface — all 20 routers
2 “src/foundation/router/label_router.py” How an endpoint is defined (simplest
example)
3 “src/foundation/conf/conf.py How dependencies are wired (manual
DI)
4 “src/foundation/infra/db/adapter/neo4j_f = How Cypher queries hit Neo4;j
oundational_node_adapter.py"
5 “src/foundation/mapper/graph_mapper. | How Neo4j results become API
py’ responses
6 “src/foundation/provider/foundational_n | How business logic coordinates
_hop_provider.py* adapters + mappers

After reading these 6 files, you understand the entire pattern. Every other endpoint follows the same
structure.

4. How a Request Flows Through the System

Example: "GET /graph/facts/start/abcl123?page=1&page;_size=50"

This is the flow when you ask "What are the facts about drug X?";

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform
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e FountatnaassOrsetai | oot ‘ — resatiper
GET fgraph/facts/startiabc1 23
Validate input {auth, params)
find_facts_by_start_id("abc123", n_hop=1, page=1)
find_subgraph_by_start_id('abe123", n_hop=1)
query(start_id, n_hop, page, page._size)
MATCH (start (node_id: $id)-{11H0,1)(end) RETURN
DataFrame of rows
DataFrame
map(DataFrame)
Graph(nodes, relationships)
Graph
map(Graph)
Converts each
node-rel-node triple
into English sentence
sel['Drug X has indication Disease Y, ..]
setlstr]
{count": 5, "resus": ['Drug X has.., ..]}
— (E—— ) ot || ot -

Figure 2. From DEVELOPER_GUIDE.md.

The Layer Cake
Every request goes through these layers, top to bottom:

EEEEEEEEEEEEEEENEEEEEEEENEEEEEEEENEEEEEEEEEEEEEEEEEEEEN
m ROUTER (Fast APl endpoint) m

m File: foundation/router/facts_router.py m

m Job: HTTP handling, input validation m

EEEEEEEEEEEE NN SN NN EEEEEEEEEEEEEENEEEEEEEEEE
m ORCHESTRATOR (conposes multiple providers) =

m File: foundation/provider/*_orchestrator.py =

m Job: coordinate nulti-step workflows m
EEEEEEEESESEEEEEENEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEN
m PROVI DER (single business operation) m

m File: foundation/provider/*_provider.py m

m Job: call adapter, pass to nmapper, validate m
EEEEEEEEEEEEEEENEEEEEEEENEEEEEEEENEEEEEEEEEEEEEEEEEEEEN
m MAPPER (data transformation) m

m File: foundation/ mapper/*_nmapper.py =

m Job: DataFrane - Donain Mddel - Response m

EEEEEEEEEEEE NN SN NN EEEEEEEEEEEEEENEEEEEEEEEE
m ADAPTER (dat abase access) m

m File: foundation/infra/db/adapter/*.py m

m Job: build Cypher query, execute, return DF m
EEEEEEEESESEEEEEENEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEEEN
m NEO4J (graph database) m

m Cypher queries against the know edge graph =

EEEEEEEEEEEE NN NN EEEE NN NN NN NN EEEEEEEE

5. How Data Gets Into Neo4j

Data Ingestion Architecture

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform
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Data Sources

‘ Centree Projects ‘ ClinicalTrials.gov ‘ ‘ PDF Documents ‘ ‘ USPTO Patents ‘ ‘ PubMed Articles ‘ Organization Names ‘ DrugBank Data

Step 1: Download & Parse

analyze.py
analyze_organizations.|
download_clinicaltrail.py LLM extracts entities download_patents.py download_pubmed.py s &7
5 B LLM resolves org names
| & relationships from PDFs

R

Step 2: Transform

convert_patents.py
JSON — Text

/J

Extraction object
set[Entity] +
set[Relationship]

—

NodeExpansionProvider
Adds type nodes

store_triples.py

Step 3: Load into Neodj

link_pubmed_articles.py

ingest_organizations.py ‘ ingest_drug_aliases.py ‘

» 5,

—\m\;zxs:::%r \ Neodj
—_ , — .

Knowledge Graph &
Nodes + Relationships

Figure 3. From DEVELOPER_GUIDE.md.

Tracing the Ingestion Code
Start here: src/ store_tripl es. py — this is the main ingestion entry point:

def main():

driver = G aphDbConnecti onFactory.renote_neo4j _instance_from env()
neo4dj _adapter = Neo4j G aphragAdapter(driver, "PubMedRAG')
stored_triples_|l oader = StoredTripl esLoader ()

node_expansi on_provi der = NodeExpansi onProvi der ()

# Step 1. Load CSV files into Entity + Rel ati onship objects
extraction = stored_triples_|loader.|oad(data_dirs=_data_dirs())

# Step 2: Add type nodes (e.g., a "Protein" type node |linked to all proteins)
node_expansi on_provi der. expand_t ype_nodes(extracti on=extraction)

# Step 3: Wite to Neo4j using MERGE queri es
neo4j _adapter.ingest (extracti on=extraction)

The data model (what entities and relationships look like):

# src/ graph/ nodel /entity. py

@lat acl ass

class Entity:

id: str # unique hash

type: str # "Drug", "Disease", "Protein", etc.

val ue: str # "Henophilia A", "Factor VIII", etc.
description: str # "A genetic bleeding disorder..."

# src/ graph/ nodel / rel ati onshi p. py

@lat acl ass

cl ass Rel ati onshi p:

id: str # unique hash

source: Entity # from node

target: Entity # to node

relation: str # "indication", "drug_protein", etc.
description: str # "Afstyla treats Henophilia A"

How it hits Neo4j (the actual Cypher in neo4j graphrag_adapt er. py):

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform
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-- For each rel ationship, this MERGE query runs:

MERGE (nl: Drug { value: "Afstyla", id: "abc", description: "...", type: "Drug" })
MERGE (n2: Disease” { value: "Henophilia A", id: "def", description: "...", type: "Disease" })
MERGE (nl)-[rel: indication® { id: "ghi", type: "indication", description: "..." }]->(n2)

RETURN nl.val ue, n2.value, rel.type

Neo4j Property Conventions

The API adapters expect specific property names on nodes:

‘node_name’ Display name of the entity All search/lookup queries
‘node_id" Unique identifier All ID-based queries
“value® Same as node_name (legacy) GraphRAG ingestion
‘name’ Same as node_name (legacy) Some mappers
‘organization_canonical_name’ Organization display name Organization search
‘org_id’ Organization ID Organization asset queries

6. How the API is Built

The 20 Registered Routers

Each router is a FastAPI APl Rout er registered in src/ eugene_ws. py:

pubmed_search_router — pubmed

arug_alias_search_routor count_router —
Ipubmedidrugs Ipubmedicount

— ldrugslaliasesi(name)

uter — patent_count_router -
Ipatentsidrugs Ipatentsicount

Foundation Dormain (main)

count_router — label_router — node_id_lookup_router — node_detalls_router — n_hop._router search_path_router et router s facets similarty_router — facts_router —
Ieountilabel) NabelsHabel) Inodeffindvalue) Inodeldetais = Isimilariyflabel) lgraphffactsistartic)

Auth & System

auth_router
fogin, fauthivhoari, fool_router — / health_router — Mealth
Jauthvealback

Figure 4. From DEVELOPER_GUIDE.md.

Anatomy of a Router
Every router follows this exact pattern. Here's | abel _rout er. py — the simplest:

# src/foundation/router/| abel _router.py
router = APl Router(prefix="", tags=["foundation"])

# Dependency injection via conf.py factory functions
adapt er = neo4j _foundational _node_adapter() # ~ from foundati on/conf/conf. py

@outer.get("/labels/{label}")

def | abel s(

| abel : str,

page: int = Query(default=1, ge=1),

page_si ze: int = Query(defaul t=25, ge=1, |e=50),

user: dict = Depends(get_current_user), # ~ JW auth required

):

df = adapter.find_by_ | abel (| abel, page, page_size) # ~ Cypher query
return to_id_|ist_response(df) # ~ Transformto JSON

Key points:

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform
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» Depends(get _current user) enforces JWT authentication

» The adapter is created once at module load via conf . py factory
 The adapter returns a pandas DataFrame

* A utility function transforms it to the response JSON

CONFIDENTIAL — CSL BEHRING

7. How the Al Agent Works

Agent Architecture

eugene-agent-ws (FastAPI + Strands)

chat_query_agent_router.py
POST /query/stream

eugene-agent-ui (Streamlit)

User types question User pastes JWT token

//////7 \ \\
P \ —_
1 | SSE stream
EugeneDataAgent ‘ == =
System prompt: 'You are
SRl - Displays streaming
an agent Final answer
. o " response
investigating biomedical
companies..."
~__ /
T Strands ReAct Loop
Reason — Act — Observe
_ repeat until answer found
_—— L ~
— _— T~
2. ACT: call 5. ACT: call 3. OBSERVE: Found node
lookup_node_by_value fetch_facts(abc123) ID abc123
- _—
eugene-mcp (FastMCP)
FastMCP Server
12 registered tools
7 \
4. REASON: Now get its

( Tool result -
acts

Tools:
lookup_node_by_value
fetch_drug_aliases
fetch_facts
fetch_node_relationships

find_organization_names
...7 more

|
HTTP) GET Neod] u‘e result
/node/find/Hemophilia%20A i | D

\
Eggene,ws (Corgi?ﬂ/

FastAPI endpoints

Figure 5. From DEVELOPER_GUIDE.md.

Key Agent Files (read in this order)

1 “agents/eugene-mcp/src/eugene_mcp.p
y
2 “agents/eugene-mcp/src/tools/eugene_

node_tools.py"
3 “agents/eugene-mcp/src/util/request.py”

4 “agents/eugene-agent-ws/src/query/age
nt/eugene_data_agent.py"

5 “agents/eugene-agent-ws/src/query/rou
ter/chat_query_agent_router.py”

6 “agents/eugene-agent-ws/src/query/con
flconf.py’

Eugene Knowledge Graph — Agentic Al Platform

MCP server — registers 12 tools

Example tool: ‘lookup_node_by_value®

HTTP client that calls eugene_ws

**The agent** — Strands ReAct pattern

‘Iquery/stream” endpoint

LLM provider selection
(OpenAl/Anthropic)
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7

The 12 MCP Tools

“agents/eugene-agent-ui/src/eugene_a | Streamlit chat frontend

gent_ui.py’

These are the "hands" the Al agent can use:

“fetch_identity”
“fetch_by_label®
“fetch_similar
‘lookup_node_by_value®
“fetch_node_details’
“fetch_drug_aliases’
“fetch_facts®
“fetch_node_relationships®
“fetch_paths®
‘has_reachable_path®
“find_organization_names”

“find_organization_assets’

Who am 1? (JWT claims)

List drugs, diseases, etc.
Find similar nodes

Find a node by name

Get details for node IDs
Drug aliases, indications
Relationships as sentences
N-hop graph traversal
Shortest path between nodes
Can you reach B from A?
Search org names by pattern

Org's drugs, trials, IP

“lauth/whoami®
“labels/{label}"
“Isimilarity/{label}”
“Inode/find/{value}’
‘Inode/details’
“/drugs/aliases/{name}’
“/graph/facts/start/{id}"
“/graph/relationship/start/{id}’
“Igraph/path/start/{id}/end/{id}"
“Igraph/reachability/start/{id}/end/{id}"
‘lorganizations/{pattern}"

“/organizations/assets/{id}’

8. The DDD Package Pattern

Every domain in sr c/ follows the same 6-folder structure. Learn it once, navigate any domain:

src/ foundati on/ ~ Domain nane
mmm nodel/ ~ Data cl asses,

enuns, Pydantic nodel s

m mmm foundational _node_enum py ~ 36 node types (Drug,
m mmm foundational _relationship_enumpy ~ 27 relationship types

m mmm graph/graph.py — G aph, Node,

mmm provider/ ~ Business logic

Di sease, etc.)

Rel ati onshi p response nodel s

m mmm foundational _n_hop_provider.py — N hop graph traversal

mmm conf/ ~ Dependency injection (factory functions)

m mmm conf.py ~ 40+ factory functions wring everything

mmm mapper/ ~ Data transfornation
m mmm graph_mapper.py — DataFrame - G aph nodel

m mmm ... (17 nore)

Date: May 2, 2026

mm infra/ — Infrastructure adapters
mmm db/adapter/ ~ 20 Neo4j
m mmm neodj foundational node_adapter. py
m mmm neodj _foundational _n_hop_adapter. py
m mmm neodj _drug_aliases_adapter. py

adapt er cl asses

mmm enbeddi ng/ ~ Enbedding generation for vector search

Eugene Knowledge Graph — Agentic Al Platform

mmm foundational _path_provider.py ~ Shortest path queries
mmm foundational facts_orchestrator.py ~ Conposes n-hop + facts mapper
mmm foundational _node_details_provider.py — Node detail

retrieval

mmm facts_mapper.py — G aph - hunan-readabl e fact sentences
mmm node_detail s_mapper.py ~ DataFrane - NodeDetails nodel
mmm patent_search_result_mapper.py ~ DataFrane - Patent SearchResult
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mmm router/ ~ FastAPl endpoints

mmm | abel _router.py ~ CET /Il abels/{label}

mmm n_hop_router.py ~ CET /graph/relationship/start/{id}
mmm facts_router.py ~ CET /graph/facts/start/{id}

mmm ... (14 nore)

u
mmm |oad/ ~ File |oaders (CSV, checkpoints)
mmm witer/ ~ Qutput witers (TSV, CSV export)

All 9 domains follow this pattern:

**Eoundation** “src/foundation/” Core biomedical search (drugs,
diseases, genes, paths, similarity)

**Qrganization** “src/organization/® Company name resolution + LLM
disambiguation

**Graph** “src/graph/® Knowledge extraction, community
detection

**Patent** “src/patent/® USPTO patent processing

*PubMed** “src/pubmed/” PubMed article processing

HTPp** “src/tpp/ Target Product Profiles

**Centree** “src/centree/” Therapeutic area projects

**ClinicalTrail** “src/clinicaltrail/” Clinical trial data

*Document** “src/document/ PDF parsing, LLM analysis

9. How to Add a New Feature

Example: Add a "Disease Search by Gene" endpoint

Step 1: Create the adapter (Cypher query)
# src/foundation/infra/db/adapt er/ neodj di sease_gene_adapt er. py
cl ass Neo4j Di seaseCGeneAdapt er:

def __init__ (self, driver: Driver):
sel f.driver = driver

def find_di seases_by gene(self, gene_nane: str) -> DataFrane:

query = """

MATCH (g: GENE_PROTEI N {node_nane: $gene})-[:di sease_protein]-(d: Dl SEASE)
RETURN d. node_id AS id, d.node_nane AS nane, ¢.node_nane AS gene

ORDER BY d. node_nane

with self.driver.session() as session:

result = session.run(query, gene=gene_nane)
return DataFranme(result.data())

Step 2: Wire it in conf.py

# src/foundation/conf/conf.py —add these functions:

def neodj _di sease_gene_adapter() -> Neo4j Di seaseGeneAdapt er:
return Neo4j Di seaseGeneAdapt er (dri ver=_neo4j _driver())

Step 3: Create the router

# src/foundation/router/di sease_gene_router. py

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform
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fromfastapi inport APIRouter, Depends
fromrouter.auth.auth i mport get_current _user
from foundati on. conf. conf inport neo4j_di sease_gene_adapt er

router = APl Router(prefix="", tags=["foundation"])
adapter = neodj di sease_gene_adapter ()

@out er.get ("/di seases/ by-gene/ {gene_nane}")

def di seases_by_gene(

gene_nane: str,

user: dict = Depends(get_current_user),

):

df = adapter.find_di seases_by_gene(gene_nane)

results = [{"id": r["id"], "nane": r["nanme"]} for _, r in df.iterrows()]
return {"gene": gene_nane, "count": len(results), "results": results}

Step 4: Register in eugene_ws.py

# src/eugene_ws.py —add to add_routers():
from foundation. router inport di sease_gene_router

# ... in the routers list:
routers = [
# ... existing routers ...

di sease_gene_router,

]

Step 5 (optional): Add an MCP tool so the agent can use it

# agent s/ eugene- nctp/ src/tool s/ eugene_di sease_t ool s. py

cl ass EugeneDi seaseTool s:

@t ati cnet hod

async def find_diseases_by gene(gene_nane: str) -> dict | str:
"""Find di seases associated with a gene or protein.

Args:

gene_nane: gene or protein nane, e.g. 'Factor VIII'

token = extract _token()
url = f"{EUGENE_API BASE}/ di seases/ by-gene/ {gene_nane}"
return await make_eugene_request (t oken=t oken, url=url)

Register it in eugene_ntp. py:

regi ster_tool s(ncp, |
# ... existing tools ...
EugeneDi seaseTool s. fi nd_di seases_by_gene,

D

10. Configuration and Dependency Injection

Eugene uses manual DI — no framework. Each domain has a conf / conf . py with factory functions.

How it works

# src/foundation/ conf/conf. py

# Private: accepts explicit dependencies (for testing)

def _foundational _n_hop_provider (

neo4j foundational _n_hop_adapter: Neo4j Foundati onal NHopAdapt er,
graph_mapper: G aphMapper,

) -> Foundat i onal NHopPr ovi der:

return Foundati onal NHopPr ovi der (

neo4j foundational n_hop_adapter=neo4j foundational _n_hop_adapter,
gr aph_mapper =gr aph_mapper,

)

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform Page 10
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# Public: resol ves dependencies from environnment (for production)
def foundational _n_hop_provider() -> Foundati onal NHopProvi der:
return _foundational _n_hop_provi der(

neo4j foundati onal _n_hop_adapt er =neo4j _f oundati onal _n_hop_adapter (),
gr aph_mapper =gr aph_mapper (),

)

Why two functions?

* Public (f oundati onal _n_hop_provi der () ) — used by routers in production; auto-resolves
dependencies

* Private (_f oundat i onal _n_hop_provi der(...))— used in tests; you pass mock dependencies
directly

Key environment variables

"NEO4J_URI Neo4j connection (e.g., "bolt://localhost:7687")
"NEO4J_USERNAME' / 'NEO4J_PASSWORD® Neo4j credentials

"ENVIRONMENT® Set to “local’ to skip Entra ID OAuth
"EUGENE_CLIENT_SECRET" JWT signing secret (shared by all services)
"OPENAI_API_KEY" For GPT models in the agent
"ANTHROPIC_API_KEY" For Claude models in the agent
‘LLM_PROVIDER® “openai’ or “anthropic’
"EUGENE_MCP_SERVER_URL® MCP server URL for the agent

11. Authentication Flow

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform Page 11
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eugene_ws JWT Issuer

Browser

/login eugene_jwts.py

Local Development (ENVIRONMENT=local)

GET /login

\ 4

issue_local_development_eugene_token_with_roles()

»

A

HS256 JWT (24h TTL, user: eugene.test)

HTML with token textarea

Copy token — paste in Swagger or Chat U
I

How JWT is validated on every request

GET /labels/drug
Authorization: Bearer <jwt>

»

get_current_user(credentials)
— validate_eugene_laccess_token(token)
— decode HS256, check aud/iss/exp/claims

{"count": 10, "results": [...]}

eugene_ws JWT Issuer

Browser

/login eugene_jwts.py

Figure 6. From DEVELOPER_GUIDE.md.
Key files:

esrc/router/auth/auth.py —get_current_user () dependency (3 lines)
esrc/router/auth/eugene_jws. py —JWT encode/decode logic
esrc/router/auth/rol es. py — USER_ROLE_NAP (who gets what roles)
esrc/router/auth/const.py — All auth constants from env

Token claims:

{

"iss": "https://eugene.ai.cslgl.cslg.net/{tenant _id}",
"aud": "api://eugene/{client_id}",

"sub": "eugene.test",

"upn": "eugene.test@sl hering. cont,

"roles": ["user.public.read"],
"exp": 1711086400

12. Testing

Run tests

pytest # Al tests, parallel, with coverage
pytest -v # Verbose

pytest src/foundation/ mapper/ # One package
pytest -k "test_graph" # By nane pattern

Test conventions

« Tests are colocated: gr aph_napper. py - graph_nmapper _t est. py (same directory)

Date: May 2, 2026 Eugene Knowledge Graph — Agentic Al Platform Page 12
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» Shared fixtures in conf t est . py per package
e Testdataint est s/ dat a/ (JSON fixtures)
» Parallel execution via pyt est - xdi st (-n 2)

Config (.pytest.ini)

[pytest]

mnversion = 7.0

addopts = -n 2 --cov=src --cov-report=Ilcov:reports/coverage/lcov.info
log_cli = true

log_cli_level = INFO

mar kers =

serial: Run serially
integration: Integration tests

13. Deployment

Local (Docker Compose)

cp docker.env.tenplate docker.env # Fill in credentials
docker conpose up --build -d # Start all 5 services

Services at: Neodj: 17474, API : 18000, MCP : 18443, Agent : 18001, Ul : 18501

Production (CI/CD)

git push to ga/main Checkov Security Scan Docker Build + ECR Push Terraform Plan ~ ——»| W EAY AWS ECS Fargate
(manual approval)

Figure 7. From DEVELOPER_GUIDE.md.

difflabs (dev) Manual 087084717211 us-east-1

AlIA (prod) ‘ga’/ ' main’ 010928221940 eu-central-1

14. Complete File Reference

Directory Map

src/

mmm eugene_ws.py O START HERE —Fast APl app, registers all routers
mmm fetch_secrets.py AWS Secrets Manager - .env

mmm hel per.py Env |oading hel pers

u

mmm router/auth/ Authentication

m mmm auth.py O get_current_user() —the auth dependency
mmm auth_router.py /login, /auth/whoam , /auth/callback
mmm eugene_jwts.py O JW issue + validate (HS256)

mmm entra_id_jwts.py Entra | D token handling (RS256)
mmm roles.py USER ROLE_MAP —who gets what access

mmm conf.py MSAL + env var | oading

mmm const.py Al auth constants

mm foundation/ O MAIN DOVAIN —start reading here

mmm conf/conf.py O 40+ factory functions (D wiring)

mmm nodel / Donein nodel s

m mmm foundational _node_enumpy O Al 36 node types

m mmm foundational _relationship_enumpy O Al 27 relationship types
mmm router/ 17 FastAPl routers
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m m mmm |abel router.py O Sinplest router —read first

= = mmm n_hop_router.py Gaph traversal

m = mmm facts_router.py Facts as sentences

H H EEER

m mmm provider/ Business |logic

m = mmm foundational _n_hop_provider.py [ Core provider pattern
m m mmm foundational facts_orchestrator.py O Ochestrator pattern
H H EEER

m mmm mapper/ Data transformation

m m mmm graph_mapper.py O DataFrame - G aph

m = mmm facts_napper.py Graph - English sentences

" E EEE .

m mmm infra/db/adapter/ 20 Neo4j adapters

m mmm neodj_foundational _node_adapter.py O Node | ookup queries
m mmm neodj_foundational _n_hop_adapter.py N-hop Cypher queries
H EEER

u

mmm organi zation/ Og nane resol ution

m mmm anal yzer/ LLM based anal ysis

m mmm provider/ Milti-pass nmerge orchestrators

= mmm router/organi zati on_search_router.py /organi zations/* endpoints
u

mmm graph/ Know edge extraction

m mmm nodel/entity.py [0 Entity datacl ass

mmm nodel /rel ationshi p. py 0 Relationship datacl ass

mmm nodel /extraction.py Container: set[Entity] + set[Relationship]
mmm nfra/db/neodj graphrag_adapter.py O MERGE queries for ingestion
mmm community/ Community detection

u

mmm infra/ Cross-cutting infrastructure

m mmm |[|InlImfactory.py O LLM singletons (O I ane/ Bedrock/ OpenAl)
m mmm enbeddi ng/ Enbeddi ng providers

m mmm db/graph_db_connection_factory.py O Neo4j connection factory
u

mmm [25 CLI scripts] Data pipeline entry points

m mmm store_triples.py O Min ingestion script

m mmm jngest_organizations.py Load orgs into Neo4j

m mmm anal yze_organi zations. py LLM org di sanbi guati on
H EEE

u

agent s/

mmm eugene-ntp/src/ MCP Tool Server

m mmm eugene_ntp.py O Server entry, registers 12 tools

mmm tools/ 7 tool classes

m mmm eugene_node_tools.py O | ookup_node_ by val ue, fetch_node_details
m mmm eugene_drug_tools.py fetch_drug_aliases

m mmm eugene_graph_tools.py fetch_rel ationships, fetch_paths

m EEE eugene_organization_tools.py find org_nanes, find_org assets

o EEE

mmm util/request.py O HTTP client for eugene_ws AP

mE eugene-agent-ws/src/ Agent Backend
mmm eugene_chat_ws.py FastAPl entry point
mmm query/agent/eugene_data agent.py [ THE AGENT —Strands ReAct
mmm query/router/chat_query_agent_router.py /query, /query/stream
mmm query/conf/conf.py O LLM provider selection
mmm query/infra/llmllmfactory.py OpenAl + Anthropic nodel factories
mmm query/nodel/ Request/response/ nmetrics nodel s

u

mmm eugene-agent-ui/src/ Stream it Chat U

m mmm eugene_agent_ui.py O Full Streanlit app
|

mmm niflowO0/src/ Agent evaluation franmework
mmm bedrock_eval . py Bedrock eval uation

mmm openai _eval . py OpenAl eval uation

mmm eval uate/scorers/ Custom Mflow scorers
mmm pronpt/ Pronpt registry
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Files marked with O are the essential ones to read first.

Quick Reference: "l want to..."

Understand the API
Add a new endpoint
Add a new Neo4j query

Add a new MCP tool

Change the LLM model

Add a new data source
Understand auth

Add a new user role
Run tests

Deploy locally

Deploy to AWS

Debug the agent

See what's in Neo4j

Date: May 2, 2026
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‘src/eugene_ws.py" — follow any router import
Copy “src/foundation/router/label_router.py” as template
Create adapter in “src/foundation/infra/db/adapter/®

Add method in “agents/eugene-mcp/src/tools/", register in
“eugene_mcp.py”

Edit ‘OPENAI_MODEL_ID" or 'ANTHROPIC_MODEL_ID" in
“docker.env’

Create CLI script in “src/", follow “store_triples.py” pattern
Read “src/router/auth/auth.py” (3 lines) - “eugene_jwts.py”
Edit 'USER_ROLE_MAP" in “src/router/auth/roles.py”
‘pytest” (parallel, with coverage)

“docker compose up --build -d

Push to "ga’ or ‘'main’ branch - GitLab CI/CD

Check “docker logs eugene-agent-ws’

Open “http://localhost:17474°, run "MATCH (n) RETURN n
LIMIT 25°

CONFIDENTIAL — CSL BEHRING

Page 15



