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("/analy

async def analyze

ze")

_volce cquery(guery: VoiceQuery):
1lm response = get 1lm response (guery.text)

response type = 1llm response.get("type")

response content = 1lm response.get("content”)

if response type = "SPATIAL QUERY":
if not response content:
return {"error":
cleaned sgl = response content.strip().rstrip(';')
geojson_result = execute postgis query(cleaned sgl)
return geojson result

elif response type =
return {"type": response content}
elif response type
return {"answer

else:
error message = llm response.get("cc
return {"answer text": f"2&%

--:-w—;:'\—'r mg

nt", "¢ % %= 28")

#T=L0: {error_message}"}

def execute } ostg s_cuery(sgl_query: str):
conn_info = I"host={DB_HOST} port={DB_PORT} dbname={DB_NAME}
try:

with psycopg.connect (conn_info) as comn:
with conn.cursor() as cur:
geojson_query =

sql_query

print{"--- 432 G=oJSON gz ---")
print(geojson_guery)
cur.execute (geojson_query)
result = cur.fetchone()
if result and result[0]:
return result[0]
else:
return {"type": "FeatureCollection", "fsatures": []}

user={DB_USER} passwor

i=(DB_PASS)"
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/7 index.htm/ (sendToBackend &'+ 22
async function sendToBackend(text) {

const result = await response.|son();

/) 1. AlS] "X Xjo]" FE 2fRE/
f (result.type === ) {
handleClientCommand(result.content);

/2 AlS 'Szt 24" Zif BfRE
} else if (result.type === ) {
updateMap(result);

/) 3 AlC "YEI EH" BfLE/
} else if (result.answer_text) {
answerText.textContent = result.answer_text;

}

/Al BEZ AA MapLibre APIZ &8
function handleClientCommand(command) {
switch (command) {
case :
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WITH facility_buffer AS ( land_use_summary AS (

SEf"iECT SELECT
f.t b o d.code AS district_code,
15 r}/:m,e COUNT(*) FILTER (WHERE |.type = '& €') AS industrial_count,

COUNT(*) FILTER (WHERE L.type = 'F7{") AS residential_count,
COUNT(*) FILTER (WHERE l.type = "¢ &) AS commercial_count,
COUNT(*) FILTER (WHERE b.registered IS FALSE) AS

Al= 71 £Z38 GIS UE"0|Xt "7H &2 Xl API" H&tS 510,

ST_Buffer(f.geom, 500) AS geom
FROM facilities f

=7t ditd=s Sk

AlLtE| 2 GlIA|

v

(A7) =15 742 104

Cho| T PEE AZSIEH"

WHERE f.type IN (10, "8 2l', ' S&), T T &)
)
pop_by_district AS (
SELECT
d.code AS district_code,
SUM(CASE WHEN p.age BETWEEN 0 AND 14 THEN 1 ELSE 0 END) AS

unregistered_building_count
FROM land_parcels |
JOIN buildings b ON ST_Intersects(l.geom, b.geom)
JOIN districts d ON ST_Contains(d.geom, |.geom)
GROUP BY d.code

)

SR facilty_buffer_pop AS (
SUM(CASE WHEN p.age BETWEEN 15 AND 64 THEN 1 ELSE 0 END) AS SE)I/__ECT —Pop
pop_adult,

SUM(CASE WHEN p.age >= 65 THEN 1 ELSE 0 END) AS pop_senior,
SUM(CASE WHEN p.sex ='M' THEN 1 ELSE 0 END) AS pop_male,
SUM(CASE WHEN p.sex ='F' THEN 1 ELSE 0 END) AS pop_female

FROM population p

JOIN districts d ON ST_Contains(d.geom, p.geom)

GROUP BY d.code

)
traffic_density AS (
SELECT
r.district_code,
AVG(t.density) AS avg_density,

fb.id AS facility_id,

fb.type AS facility_type,

fb.name AS facility_name,

SUM(1) AS surrounding_population
FROM facility_buffer fb
JOIN population p ON ST_Within(p.geom, fb.geom)
GROUP BY fb.id, fb.type, fb.name

)

SELECT
d.code AS district_code,
d.name AS district_name,

AVG(t.avg_travel_time) AS avg_travel_time p.pgp_ggillfli{
FROM traffic_data t It
JOIN roads r ON ST_Intersects(r.geom, t.geom) p‘pop_male ’
WHERE t.timestamp >= CURRENT_DATE - INTERVAL '1 DAY' e
/ OHYRD "=l T8 162 21t O Ljo] 304 0|4
- I_ | [« 2 | - — O - gisk area AS ( tavg_travel_time,
- = l.industrial_count,
JEX EH *—I E 1 OO M LH O-” 57H O |g ?.xlzl EI |7_-I = _; DI_I- IXI- L SE;fnge L.residential_count,
! o'_' B = UMk sore) A3 ol 1 | vegtered bing_count
r.risk_score) AS max_ris| ; - - ’
S Q I_ I I-A-I H 1-:I FROM risk_points r :::::—:z:
JOIN districts d ON ST_Contains(d.geom, r.geom) FROM districts d
GROUP BY d.code LEFT JOIN L N e
ORDER BY total risk DESC popry_dlssrlctp ON d.code = p.d|§trlct_code
LIMIT 10 - LEFT JOIN traffic_density t ON d.code = t.district_code
) LEFT JOIN land_use_summary | ON d.code = I.district_code
II,.A-I o Al O_” _II [m} |- I —, I = I_ — ’ LEFT JOIN risk_area r ON d.code = r.code
Q I_ —T1 O : 7 7 | y |_-I _|I__7 [ ORDER BY r.total_risk DESC, t.avg_density DESC

= o] A2t SLCt

LIMIT 20;
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Features

Spring Al provides the following features:

s Support for all major Al Model providers such as Anthropic, OpenAl, Microsoft, Amazon, Google, and Ollama.
Supported model types include:
o Chat Completion
o Embedding
o Textto Image
o Audio Transcription
o Text to Speech
o Moderation

Portable API support across Al providers for both synchronous and streaming APl options are supported. Access to

model-specific features is also available.

Structured Outputs - Mapping of Al Model output to POJOs.
» Support for all major Vector Database providers such as Apache Cassandra, Azure Vector Search, Chroma, Milvus,
MongoDB Atlas, Neodj, Oracle, PostgreSQL/PGVector, PineCone, Qdrant, Redis, and Weaviate.

Portable API across Vector Store providers, including a novel SQL-like metadata filter API.

Tools/Function Calling - permits the model to request the execution of client-side tools and functions, thereby
accessing necessary real-time information as required.

Observability - Provides insights into Al-related operations.

s Document injection ETL framework for Data Engineering.

Al Model Evaluation - Utilities to help evaluate generated content and protect against hallucinated response.

ChatClient API - Fluent API for communicating with Al Chat Models, idiomatically similar to the WebClient and
RestClient APIs.

Advisors API - Encapsulates recurring Generative Al patterns, transforms data sent to and from Language Models
(LLMSs), and provides portability across various models and use cases.

Support for Chat Conversation Memary and Retrieval Augmented Generation (RAG).
Spring Boot Auto Configuration and Starters for all Al Models and Vector Stores - use the start.spring.io to select the

Model or Vector-store of choice.
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