Eugene TPP Search — End-to-End Flow

Developer walkthrough: pptx ETL — : csl _tpp +:csl _tpp_questi on subgraph - Neo4j
vector index (db. i ndex. vect or. quer yNodes) - FastAPI router under / embeddi ngs -
Sear chResponse.

Audience

Engineers who need to understand how Eugene matches a Target Product Profile (TPP) —a
CSL-Behring asset definition slide — against the USPTO patent-application corpus (: USPTO_PGPUB
nodes) using Neo4j native vector indexes. The four routes on this router are all variations on the same
theme: pick an embedding source (free-text, the TPP node, its FastRP graph embedding, or one of its
guestion nodes) and stream the top patent matches through the same vector index. Every reference
uses the form path/to/file. py: i ne.

Reference endpoints

» PCST / enbeddi ngs/ body{"i nclude_terns": "Hermophilia A non-viral, in vivo
GenM', "exclude_terns": "von WII|ebrand Di sease"} — ad-hoc free-text search; the
include/exclude terms are merged through

Semant i cSear chEnbeddi ngPr ovi der . t o_enbeddi ng before hitting the vector index.

e GET /enbeddi ngs/tpps/{tpp_i d} — anchoron an existing : csl _t pp node and search
against the patent text embedding index (pgpub_enbeddi ngs_i ndex).

» GET / enbeddi ngs/tpps/{tpp_id}/ graph— same anchor, but query the patent graph
embedding index (pgpub_pr edi cti on_enbeddi ngs_i ndex) using the TPP's own
predi cti on_enbeddi ngs property (FastRP, see Section 4).

* GET /enbeddi ngs/tpps/{tpp_id}/question/{question_type} — narrow the anchor to
a single question node (: csl _t pp_questi on) on the TPP, e.g. | NDI CATI ONor
MECHANI SM_OF_ACTI QON, and search with that question's targeted embedding.

Caveat — not registered in eugene_ws

At the time of writing, sr c/ eugene_ws. py (the FastAPI app factory in add_r out er s() , lines 31-78)
does not importt pp. rout er. sear ch_r out er . The router is fully wired internally (module-load DI via
t pp. conf. eugene_ws_conf.tpp_search_orchestrator()), the orchestrator and adapters are
tested, but the router is not included by the core API. Treat this guide as the design doc for the route;
before exercising it over HTTP you must add from t pp. rout er inport search_router and
append it to the r out er s list, or mount it on a separate FastAPI app.
How to read this guide

» Section 0 explains the TPP schema and the two patent vector indexes the router targets.

» Sections 1-3 trace the live request: HTTP entry, query adapter (Cypher), and response mapper.

 Section 4 covers the offline ETL: pptx parsing, embedding, upsertinto : csl _tpp/
:csl _tpp_questi on and the GDS projection that feeds graph-embedding mode.

» Section 5 is a step-through debugging walk.

» Section 6 is the file-path reference index.



0. Schema (read this first)

The TPP search routes touch two clusters of nodes: the CSL-Behring TPP subgraph (written by the ETL
in Section 4) and the USPTO patent-application corpus (: USPTO_PGPUB nodes, ingested by a separate
patent pipeline that this guide treats as a given).

(:esl_tpp {

}

node_i d, # nmd5(product _description + theraputic_area + question_types)
node_i ndex, # KSU D, set once at creation

product _descri pti on, # cleaned text fromthe pptx slide

threaputic_area, # Theraputi cAreaEnum nane (usual | y UNKNOWN)

enbeddi ngs, # merged sentence-transformer vector

predi cti on_enbeddings, # witten by FastRP (Section 4)

refresh_date,

is_csl =true

(:csl_tpp_question {

}

node_i d, # md5(question_type + ideal + acceptable + excluded)
node_i ndex,

question_type, # Questi onTypeEnum nane, e.g. | NDI CATI ON

i deal , acceptabl e, excluded

enbeddi ngs, # include-m nus-exclude nerged vector

refresh_date,

is_csl = true

(:csl _tpp)-[:has_associated_question { is_csl: true }]-(:csl_tpp_question)

(: USPTO_PGPUB {

}

appl i cati on_nunber _t ext, # returned as patent_application_no

abstract,

cl ai s, # list[str]

enbeddi ngs, # i ndexed by pgpub_enbeddi ngs_i ndex

pr edi cti on_enbeddi ngs # i ndexed by pgpub_prediction_enbeddi ngs_i ndex

e Labels. CSL_TPP and CSL_TPP_QUESTI ON are declared in

src/ foundati on/ nodel / f oundat i onal _node_enum py: 42- 43 (entries 300 / 301). They are
stored on disk as the lowercase strings csl _tpp/csl _tpp_questi on via

normal i ze_node_| abel () insrc/tpp/infral/db/const. py: 4-5.

» Relationship.: has_associ at ed_questi on (constant TPP_QUESTI ON_REL_TYPE in
src/tpp/infral/db/const. py: 7). Carriesis_csl: true todistinguish CSL assets from any
future external TPP imports.

* t pp_i d ==node_i d. The router's path parameter is the md5 hex digest produced by

Neo4j TppAdapt er. generate_tpp_conposite _node_ id()

(neodj _t pp_adapt er. py: 206- 223). FastAPI's Pat h( .. .) pins it at exactly 32 characters —
see Section 1.

e Two patent vector indexes. USPTO PGPUB_ENMBEDDI NGS_| NDEX_NAME =
"pgpub_enbeddi ngs_i ndex" and USPTO_PGPUB_GRAPH EMBEDDI NGS_| NDEX_NAME =
"pgpub_predi cti on_enbeddi ngs_i ndex"

(src/ pat ent/ pgpub/i nfral/db/ const. py: 9- 10). The first is built from text embeddings on
USPTO_PGPUB. enbeddi ngs; the second from FastRP graph embeddings on

USPTO_PGPUB. pr edi cti on_enbeddi ngs.

» Field-name constants. EMBEDDI NGS_FI ELD NAME = "enbeddi ngs" and
GRAPH_EMBEDDI NGS_FI ELD _NAME = "predi ction_enbeddi ngs" in



src/ foundati on/ conf/const. py: 4- 5. The adapter interpolates both the index name and the
field name into the Cypher, so they must agree across both ends.

* No Neo4j CONSTRAINTSs. Idempotency relies on MERGE on node_i d in
Neo4j TppAdapt er. _generate_tpp_upsert () (neodj _t pp_adapt er. py: 93- 112). Do not
assume database-level uniqueness.



1. HTTP entry — the FastAPI router
src/tpp/ router/search_router. py

Module-load dependency injection

Lines 26-27 of the router build both the orchestrator and the free-text embedding provider once at
import time:

search_orchestrator = tpp_search_orchestrator()
enbeddi ng_provi der = semantic_search_enbeddi ng_provi der ()

The factories live in src/ t pp/ conf/ eugene_ws_conf . py:

def tpp_search_orchestrator() -> TppSearchOrchestrator
driver = _neodj _driver()
return _tpp_search_orchestrator(
neodj _pgpub_sear ch_adapt er =_neo4j _pgpub_search_adapt er (dri ver),
neo4dj tpp_search_adapter=_neodj tpp_search_adapter(driver),

)

def semantic_search_enbeddi ng_provi der ()
-> Semant i cSear chEnmbeddi ngPr ovi der
return _senantic_search_enbeddi ng_provi der (
enbeddi ng_ner ger =enbeddi ng_nerger())

* One neodj . Dri ver is shared between Neo4j TppSear chAdapt er and
Neo4j PgpubSear chAdapt er — the same DI pattern as the rest of Eugene (no FastAPI Depends,
no per-request construction).

e The driver comes from
GraphDbConnecti onFactory. renote_neodj _i nstance_from env() (env vars resolved by

. env).

» Semant i cSear chEnbeddi ngPr ovi der is only used by the free-text POST / route; the three
GET routes never call it because the anchor TPP node already carries its own enbeddi ngs.

Router prefix and the four handlers
router = API Rout er (prefix="/enbeddi ngs", tags=["enbeddi ngs"])

@outer.post("/", response_nodel =Sear chResponse
response_nodel _excl ude_none=Tr ue)
async def find_patents_by_enbeddi ngs(
enbeddi ng_search_parans: Enbeddi ngSear chPar ans) :
mer ged_enbeddi ngs = enbeddi ng_provi der. t o_enbeddi ng(
i ncl ude_t er me=enbeddi ng_sear ch_par ans. i ncl ude_t er ns,
excl ude_t er ne=enbeddi ng_sear ch_par ans. excl ude_t er s,
)
results = search_orchestrator\
.find_patent_applications_by_enbeddi ng(ner ged_enbeddi ngs)
return to_search_response(results)

@outer.get("/tpps/{tpp_id}", ...)
async def find_patents_by_ tpp_id(
tpp_id: Annotated[str, Path(..., max_| ength=32

m n_|l engt h=32)]):
results = search_orchestrator\
.find_patent_applications_by_ tpp(tpp_id=tpp_id)
return to_search_response(results)

@outer.get("/tpps/{tpp_id}/graph", ...)
async def find_patents_by tpp_id_and_graph_enbeddi ngs(...):



@outer.get("/tpps/{tpp_id}/question/{question_type}", ...)
async def find_patents_by_ tpp_id_and_question_enbeddi ngs(
tpp_id: Annotated[str, Path(..., max_|length=32, m n_| engt h=32)]
question_type: Annotated[str, Path(...)
AfterValidator(validate_question_type)],

question = to_question_enun(question_type)
results = search_orchestrator\
.find_patent_applications_by_tpp_question(
tpp_id=tpp_id, tpp_question=question)
return to_search_response(results)

Path and body validators
e t pp_i d. All three GET handlers pin max_| engt h=32, m n_I| engt h=32. FastAPI returns a 422

automatically for any other length — this is the only sanitisation on the path. Note: no character-class

check, but t pp_i d is bound straight into a Cypher parameter ($node_i d), not interpolated, so
injection is not possible.

e question_type. Validated by val i dat e_questi on_typein
src/tpp/router/search_util.py: 46-48 which delegatestot o_questi on_enumn() (lines
31-43). It uppercases the value and looks it up in Quest i onTypeEnuni . . . ] ; an unknown key
raises Val ueEr r or , which FastAPI surfaces as a 422 with the list of valid types in the message:

[ UNKNOWN, | NDI CATI ON, CONTRAI NDI CATI ON, MECHANI SM OF_ACTI ON,
ROUTE_OF_ADM NI STRATI ON, EFFI CACY, SAFTEY_AND TCOLERABI LI TY,

COST_OF _GOODS _SOLD] — see src/tpp/ nodel / questi on_type_enum py: 4- 12. (Yes,
SAFTEY is the spelling on disk; if you fix it you also fix the data.)

» Enbeddi ngSear chPar ans. Pydantic model in src/t pp/ rout er/search_util. py: 15-28
with two fields, i ncl ude_terms: str andexclude_terns: str | None. No validators — the
strings are passed verbatim to the sentence-transformer in

Semant i cSear chEnbeddi ngPr ovi der. t o_enbeddi ng() . Unlike the foundational search
routes, the TPP router does not reuse val i dat e_val ue() from
src/foundation/router/validate_util.py:35-42.

 No AfterVal i dat or for the body. val i dat e_questi on_t ype is the only Aft er Val i dat or
on the router (line 98 of sear ch_r out er. py). Free-text input bypasses it.

Set your first breakpoint

Atsearch_router. py: 101 (the question = to_questi on_enunm{questi on_type) line) you
can inspect the validated enum value before the orchestrator call. For the free-text route, break at
sear ch_rout er. py: 34 to inspect the merged ndarray before it hits the patent vector index.



2. Query adapter — the vector-index Cypher

src/ tpp/ provider/tpp_search_orchestrator.py &
src/tpp/infraldb/ adapter/ neo4j _tpp_search_adapter. py

Orchestrator fan-out
TppSear chOr chest rat or (lines 16-81) holds two adapters and chooses one per route:

« find_patent _applications_by enbeddi ng(ndarray) -

Neo4j PgpubSear chAdapt er. fi nd_by enbeddi ngs(...) — the only route that goes through
the pgpub adapter; the adapter wraps the vector array as a TppSear chResul t (scor e,

appl i cati on_no) (no abstract/claims). Mapping happens at lines 41-47.

e find_patent _applications by tpp(tpp_id) -
Neo4j TppSear chAdapter. find_by_t pp(tpp_id) — text vector mode.

« find_patent _applications_by tpp_and _graph_enbeddi ngs(tpp_id) -
Neo4j TppSear chAdapter.find_by tpp_and _graph_enbeddi ngs(tpp_i d) — FastRP
graph-embedding mode.

« find_patent _applications_by tpp_question(tpp_id, tpp_question) -
Neo4j TppSear chAdapter.find_by tpp_question(...) — per-question text vector mode.

* None on any required arg short-circuits to None before opening a session — the router surfaces
this as an empty Sear chResponse viat o_sear ch_r esponse( None) .

Cypher 1 —find_by_tpp (text embedding)

Neo4j TppSear chAdapter. _generate_find_by_tpp_id_query()
(neo4j tpp_search_adapter.py:171-181);1i mi t =200:

MATCH (tpp: “csl_tpp” { node_id: $node_id })

CALL db. i ndex. vect or. quer yNodes(' pgpub_enbeddi ngs_i ndex',
200, tpp. enbeddi ngs)

Yl ELD node, score

RETURN scor e,

t pp. product _descri ption AS t pp_descri ption,

node. appl i cation_nunber_text AS patent_application_no,
node. abstract AS patent_abstract,

node. cl ai ns AS patent_cl ai ns

Cypher 2 —find_by_tpp_question

_generate _find by tpp_question_query(question_type)
(neo4dj tpp_search_adapter. py: 183-196). The questi on_t ype. nane. upper () is spliced
directly into the Cypher string — safe because the enum is validated upstream (Section 1):

MATCH (tpp: “csl_tpp" { node_id: $node_id })

-[: has_associ at ed_questi on] -

(tpp_question: “csl _tpp_question’

{ question_type: 'IND CATION 1})
CALL db. i ndex. vector. queryNodes(' pgpub_enbeddi ngs_i ndex',
200, tpp_question. enrbeddi ngs)

Yl ELD node, score
RETURN scor e,

t pp. product _descri ption AS t pp_description,

node. appli cation_nunber_text AS patent_application_no,
node. abstract AS patent_abstract,

node. cl ai ns AS patent_cl ai ns

Cypher 3 —find_by_tpp_and _graph_embeddings



_generate_find_by tpp_id_and_graph_enbeddi ngs_query()
(neo4dj _t pp_search_adapt er. py: 198- 210). Same anchor as Cypher 1, but probes the graph
vector index using the TPP's FastRP-derived pr edi cti on_enbeddi ngs:

MATCH (tpp: “csl _tpp® { node_id: $node_id })

CALL db. i ndex. vector. queryNodes(' pgpub_predi cti on_enbeddi ngs_i ndex' ,
200, tpp. prediction_enbeddi ngs)

YI ELD node, score

RETURN scor e,

t pp. product _descri ption AS tpp_description,

node. appli cation_nunber_text AS patent_application_no,

node. abstract AS patent_abstract,

node. cl ai ns AS pat ent _cl ai ns;
Anatomy

e dh. i ndex. vect or. quer yNodes(i ndexNanme, k, queryVector). Neod4j's built-in vector
index probe. The index must already exist on : USPTO_PGPUB for the matching field; the score is
cosine-similarity in [ 0, 1] (configured at index creation time on the patent ingest side).

e Hard-coded | i m t =200. Both index queries take the top 200 nearest patents. There is no
pagination, no client-controlled k, and the I i i t keyword is built into the SQL builder.

« Parameter usage. Only $node_i d is bound (the sanitised 32-char path arg); index names, k, and
field names are interpolated at query-build time from USPTO PGPUB_* | NDEX NANME /
* _FI ELD_NAME constants, so they cannot drift across deployments.

» Backticked labels.: “csl _tpp” and: csl _tpp_question’ use backticks so the lowercase
label survives the parser (and matches the on-disk label normalised by TPP_NCODE_TYPE in
src/ tpp/infral/db/const. py: 4-5).

» Errors. The transaction body catches Dri ver Err or and Neo4j Er r or, logs the query, and
re-raises — FastAPI surfaces them as 500. The router itself has notry/ except .

Transaction shape

All three TPP-anchored queries flow through _wrap_t x()

(neo4dj tpp_search_adapter. py: 212-227): open a session, open an explicit

begi n_transacti on(), run the query callable, return its mapped list. fi nd_by_t pp_questi on
reimplements the wrap inline (neo4j _t pp_sear ch_adapt er. py: 40- 49) because it needs to pass
the quest i on_t ype into the closure.



3. Mapper & response model

src/tpp/infral/db/ nodel /tpp_search_result.py & src/tpp/router/search_util.py

Row - TppSearchResult

Neo4j TppSear chAdapt er. _convert _resul ts()
(neo4dj tpp_search_adapter. py: 229- 247) is the only mapper for the three TPP-anchored routes:

for record in records:
resul ts. append( TppSear chResul t (
score=fl oat (record["score"]),
appl i cati on_no=record["patent_application_no"],
product _descri ption=record["tpp_description"],
abstract =record[ "patent_abstract"],
cl ai ms=record["patent _cl ai nms"],

))

For the free-text POST / route, the orchestrator builds a thinner TppSear chResul t (scor e,
appl i cati on_no) inline (t pp_search_orchestrator. py: 41-47); product _descri pti on,
abstract and cl ai s are omitted and elided by r esponse_nodel _excl ude_none=Tr ue.

Pydantic models

cl ass TppSear chResul t (BaseModel ) :
score: float | None = None

application_no: str | None = None
product _description: str | None = None
abstract: str | None = None
claims: list[str] | None = None

cl ass Sear chResponse(BaseMdel ):
count: int
results: |ist[TppSearchResult]

to_search_response(results) (search_util.py:51-57)wraps a None or empty list as

Sear chResponse(count =0, results=[]) — never a 404. Hash & equality on

TppSear chResul t (t pp_search_result. py: 11-22) key off (score, applicati on_no) only,
so a result set is deduplicable downstream even when the heavyweight fields differ.

Example response — GET /embeddings/tpps/tpp_id}
{

"count": 3,
"results": [
{ "score": 0.91,
"application_no": "US20230012345A1",

"product _description": "Henophilia A non-viral, in vivo gene therapy.",
"abstract": "A nmethod for delivering Factor VIII ...",
"clains": ["1. A conposition conprising ...",

"2. The conposition of claiml1 ..."] },

{ "score": 0.83,
"application_no": "US20220098765A1",

"product _description": "Henophilia A non-viral, in vivo gene therapy.",
"abstract": "Lipid nanoparticle fornmulations encoding ...",
"clains": ["1. A lipid nanoparticle ..."] },

{ "score": 0.77,
"application_no": "US20210045678A1",

"product _description": "Henophilia A non-viral, in vivo gene therapy.",
"abstract": "AAV-free delivery of clotting factors ...",
"“claims": ["1. A nmethod conprising ..."] }



Example response — POST /embeddings/ (free text)
{

"count": 2,
"results": [
{ "score": 0.88, "application_no": "US20230012345A1" },
{ "score": 0.74, "application_no": "US20220098765A1" }
]
}



4. ETL /training pipeline — building the TPP subgraph

src/t pp/ mapper/tpp_mapper.py, src/tpp/infralenbeddi ng/tpp_enbeddi ng_provider. py,
src/tpp/ provider/tpp_orchestrator.py, src/tpp/infral/db/adapter/neodj_tpp_adapter. py,
src/tpp/ provider/simlarity_search_train_orchestrator. py

The live router reads two properties that are written entirely offline: csl _t pp. enbeddi ngs /
csl _tpp_questi on. enbeddi ngs (sentence-transformer vectors), and
csl _tpp. prediction_enbeddi ngs (FastRP graph embeddings). Both flow through this pipeline.

Step 1 — pptx parsing

e TppMapper. map( ppt x) (src/t pp/ mapper/tpp_mapper. py: 19- 25) opens a PowerPoint
deck and walks every slide. A slide is recognised as a TPP when any shape's text starts with
"Target Product Profile" (t pp_mapper. py: 50-52).

» For each TPP slide, the mapper concatenates the slide text into pr oduct _descri ption
(cleaned by _cl ean_t pp_product _descri pti on() which strips " Confi dential —
Internal Use Only", pipes, and the " Target Product Profile" marker), and walks every
table looking for the question grid.

e map_row_ to_question(row) reads four columns — type, ideal, acceptable, excluded — and
maps the first column through _map_col to_question_type() intoa Questi onTypeEnum
Rows whose header is not one of the seven known labels are dropped silently.

» Outputis aset[ Tpp] (one Tpp per slide, deduped by hash of the composite key).

Step 2 — embeddings

TppEnbeddi ngPr ovi der . appl y_enbeddi ngs(t pp) (t pp_enbeddi ng_provi der. py: 19-32) is
called for every TPP and sets the enbeddi ngs: ndarr ay field on both the TPP and each of its
guestions.

* Base TPP embedding. _t o_base_enbeddi ngs() (t pp_enbeddi ng_provi der. py: 54- 67)
encodes product _descri ptionandthreaputic_area. nane via
sel f. nodel . encode(chunks, show progress_bar=Fal se).

* Per-question embedding. _questi on_t o_enbeddi ng()

(t pp_enbeddi ng_provi der. py: 69- 79) builds positive chunks from ( questi on_t ype. nane,
accept abl e, ideal) and a negative chunk from excl uded, then calls

Enbeddi ngMer ger . ner ge( embeddi ngs=[ pos], excl usi on_enbeddi ngs=[ neg]) to obtain
an include-minus-exclude vector. Same merger is reused for the free-text route —

Semant i cSear chEnbeddi ngPr ovi der. t o_enbeddi ng(i ncl ude_t er ns,

excl ude_termns).

» Final TPP embedding.t o_enbeddi ngs() (t pp_enbeddi ng_provi der. py: 34-52)
concatenates the base chunks with every question's positive chunks and calls the merger one last
time to produce the single ndarray stored on csl _t pp. enbeddi ngs.

Step 3 — upsert

TppOrchestrator. process(tpp_file) (tpp_orchestrator. py: 49- 73) is the entry point. It
calls the mapper, applies embeddings, then ingests each TPP via Neo4j TppAdapt er . upsert (t pp)
(neo4dj _t pp_adapt er. py: 35-47). Composite node_i d values are generated by
_generate_tpp_conposite_node_id() (md5 over the product description, theraputic area, and
the sorted question type names) and _gener at e_t pp_questi on_conposi te_node_i d() (md5
over question_type + ideal + acceptable + excluded). node_i ndex is a KSUID set once at creation.



Upsert Cypher — Neo4j TppAdapt er. _generate_t pp_upsert ()
(neo4j _t pp_adapter. py: 93-112):

MERGE (tpp: “csl_tpp” { node_id: $node_id })
ON MATCH
SET tpp.threaputic_area
t pp. product _descri ption
tpp.refresh_date
t pp. enbeddi ngs
ON CREATE
SET tpp.threaputic_area
t pp. product _description

$t hreaput i c_ar ea,
$product _descri pti on,
datetime(),

$enbeddi ngs

$t hreaputi c_area,
$product _descri pti on,

tpp.refresh_date = datetine(),
t pp. node_i ndex = $node_i ndex,
t pp. enbeddi ngs = $enbeddi ngs,
tpp.is_csl = true

Per-question MERGE blocks (neo4j _t pp_adapt er. py: 140- 176) chain via W TH t pp and connect
with MERGE (tpp)-[r1: has_associated_question® { is_csl: true

}1-(tpp_questi on). All chunks are joined into one Cypher transaction terminated by RETURN

t pp. node_i d, tpp.node_index, tpp.refresh _date.

Step 4 — graph projection for FastRP

The GET / enbeddi ngs/t pps/ {t pp_i d}/ gr aph route depends on

csl _tpp. prediction_enbeddi ngs being populated by FastRP over a GDS in-memory projection.
SimilaritySearchTrai nOrchestrator.project_for_simlarity_search()
(src/tpp/provider/simlarity search_train_orchestrator. py: 29- 33) projects the

SIM LARI TY_GRAPH_PRQIECTI ON_NANME graph with the following labels and relationships, then a
sibling FastRP training step writes pr edi cti on_enbeddi ngs back onto each node (the same pipeline
used by /simlarity/{l abel } — see the Similarity flow guide for the FastRP Cypher):

sour ce_node_| abel s = [ DI SEASE, DRUG
target _node_| abel s = [ ANATOW, DI SEASE, DRUG EFFECT_PHENOTYPE,
EXPOSURE, GENE_PROTEI N, PATHWAY]
rel ati onshi p_l abel s = [ CONTRAI NDI CATI ON,
DI SEASE_PHENCTYPE_NEGATI VE,
DI SEASE_PHENCTYPE_PCSI Tl VE,
DI SEASE_PROTEI N, EXPOSURE_DI SEASE,
I NDI CATI ON, OFF_LABEL_USE,
PATHWAY_PATHWAY, PATHWAY_PROTEI N
sel f.neod4j project_simlarity_graph_adapter\
.project_simlarity_graph(
proj ection_graph_nanme=SI M LARI TY_GRAPH_PRQJECTI ON_NAME,
sour ce_node_| abel s=sour ce_node_| abel s,
target _node_| abel s=t arget _node_| abel s,
rel ati onshi p_| abel s=rel ati onshi p_| abel s,
repl ace=Tr ue,

)

» Note that CSL_TPP is not in the source/target label list — the projection only spans the
foundational medical graph. The TPP's own pr edi cti on_enbeddi ngs is therefore expected to be
written by a separate FastRP run that explicitly includes : csl _t pp; verify this in your deployment
before relying on the graph route.

« The patent ingest pipeline (out of scope here) creates pgpub_enbeddi ngs_i ndex and
pgpub_predi cti on_enbeddi ngs_i ndex over : USPTO_PGPUB. Without those indexes,
db. i ndex. vect or. quer yNodes( . ..) in Section 2 raises “there is no such vector schema
index”.



5. Suggested debugging walk

e Step 1 — bring up the stack. docker - conpose up eugene_neo4j eugene_ws. Confirm that
both patent vector indexes exist: SHOV VECTOR | NDEXES YI ELD nane in Neo4j Browser should
list pgpub_enbeddi ngs_i ndex and pgpub_pr edi cti on_enbeddi ngs_i ndex. If the router is
not registered (see the Caveat in the cover), temporarily include it in add_r out er s() of

src/ eugene_ws. py.

» Step 2 —load TPPs. Drop a CSL pptx into the watched ingest folder and run the TPP orchestrator
entry point. Breakpoint att pp_or chestrat or. py: 61 to watch TppMapper . nap parse one slide,
then att pp_or chestrat or. py: 66 to inspect the embedded ndarrays before

Neo4j TppAdapt er . upsert runs.

e Step 3 — pick atpp_id. In Neo4j Browser: MATCH (t:csl _tpp { is_csl: true })
RETURN t.node_id, t.product_description LIMT 5. Copy a 32-char hex id.

» Step 4 — hit the routes. curl -sS

http://1 ocal host: 8000/ enbeddi ngs/tpps/ <tpp_id> | jq . forthe text-vector path. Add
/ gr aph for the FastRP path, or / quest i on/ | NDI CATI ON for the per-question path. For free text:
curl -sS -X POST http://1ocal host: 8000/ enbeddi ngs/ -H ' Content-Type:
application/json' -d '{"include_terns": "Henophilia A non-viral, in vivo
GenM', "exclude_terms": "von WIIlebrand Disease"}' | jq ..

» Step 5 — breakpoint sweep. Set breakpoints at sear ch_r out er. py: 56 (right before the
orchestrator call — inspect the parsed path arg), t pp_search_orchestrat or. py: 57 (delegation
into the adapter), and neo4j _t pp_sear ch_adapt er. py: 81 (the actual t x. r un). Copy the
assembled Cypher into Neo4j Browser with { node_id: '...'} tosee the raw 200-row index
result before mapping.

» Step 6 — force the failure modes. Send a 31-char id — FastAPI 422 from the Pat h constraint.
Send an unknown question type like / quest i on/ banana - 422 from

val i dat e_questi on_t ype with the list of valid values. Send an id that does not exist -~ MATCH
returns zero anchors, the adapter returns an empty list, and t o_sear ch_r esponse() emits
{count: 0, results: []} (200, not 404).



6. Reference index

HTTP entry
src/tpp/router/search_router. py
src/tpp/router/search_util.py

src/foundation/router/validate_util.py

DI / wiring
src/tpp/ conf/ eugene_ws_conf. py

src/ eugene_ws. py

Orchestration
src/ tpp/ provi der/tpp_search_orchestrator. py

Query adapter (live request path)
src/tpp/infral db/adapter/
neo4dj _tpp_search_adapter. py

src/ pat ent/ pgpub/infra/db/ adapter/

neo4j _pgpub_sear ch_adapt er. py
src/ pat ent/ pgpub/infra/db/const. py
src/ foundati on/ conf/const. py

Response
src/tpp/infral db/ nodel /tpp_search_result. py
src/tpp/router/search_util.py

ETL / training pipeline
src/t pp/ mapper/t pp_mapper. py

src/tpp/infral/ enbeddi ng/ t pp_enbeddi ng_provi der

src/tpp/ provi der/tpp_orchestrator. py

src/tpp/infral db/ adapt er/ neo4j _t pp_adapter. py

src/tpp/infraldb/const. py

src/tpp/provider/simlarity search_train_orchestrator.py # GDS projection for

Schema enuns

src/ foundati on/ nodel / f oundat i onal _node_enum py

src/t pp/ nodel / questi on_t ype_enum py

src/t pp/ nodel / t her aputi c_area_enum py
src/t pp/ nodel / t pp. py
src/tpp/ nodel / t pp_questi on. py

router + DI L26-27, handlers L30-106
Sear chResponse, Enbeddi ngSear chPar ans,
to_questi on_enum validate_question_type
t o_search_response

val i date_val ue (not used here,

HOHH R

t pp_search_orchestrator(),
semanti c_sear ch_enbeddi ng_provi der ()
# NB: search_router NOT yet registered

#*

# TppSearchOrchestrator L16-81

_generate_find_by_tpp_id_query
_generate_find_by_tpp_question_query
_generate_find_by_ tpp_id_and_graph_...
_wrap_tx

_convert _results

H OH HF H B

F*

find_by_enbeddi ngs (free-text route)
USPTO PGPUB_EMBEDDI NGS_| NDEX_NAME L9- 10
# EMBEDDI NGS_FI ELD_NAME L4-5

F*

# TppSear chResul t

# Sear chResponse, to_search_response

# pptx -> set[Tpp]

py # sentence-transformer + Enbeddi ngMerger
# process(), _apply_enbeddi ngs, _ingest

# upsert L35-91, MERCE tenplate L93-112,

# question MERCE L114-178
# TPP_NODE_TYPE, TPP_QUESTI ON_NODE _TYPE
# TPP_QUESTI ON_REL_TYPE

Fast RP

# CSL_TPP (300), CSL_TPP_QUESTI ON (301)
# USPTO _PGPUB (201)

# | NDI CATI ON, CONTRAI NDI CATI ON,

# MECHANI SM_OF_ACTI ON, ROUTE_OF_ADM NI STRATI
# EFFI CACY, SAFTEY_AND TOLERABI LI TY,

# COST_OF_GOODS_SOLD

# Ther aputi cAreaEnum ( UNKNOMN t oday)

# Tpp domai n obj ect

# TppQuestion domai n obj ect

reference only)

L171-181
L183-196
L198- 210
L212- 227
L229- 247

conposite id L206-239

N,



