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System architecture

The agent finds information by searching SQL and vector databases.

* The user is provided with the results of all the tools and
Message SQL Database Structure reasoning.
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{"query":"\nSELECT\n a.first_name,\n a.last_name,\n SUM(p.amount) AS total_revenue\nFROM actor AS
a\nJOIN film_actor AS fa\n ON a.actor_id = fa.actor_id\nJOIN film AS f\n ON fa.film_id = f.film_id\nJOIN
inventory AS i\n ON f.film_id = i.film_id\nJOIN rental AS r\n ON i.inventory_id = r.inventory_id\nJOIN payment
Insufficient, continue with AS p\n ON r.rental_id = p.rental_id\nGROUP BY\n a.actor_id\nORDER BY\n total_revenue DESC\nLIMIT 5;\n"}
research Vysledek
[('GINA', 'DEGENERES', Decimal('3442.49")), ('MATTHEW', 'CARREY', Decimal('2742.19")), ('"MARY", 'KEITEL',
Q Decimal('2689.25')), ('SCARLETT', 'DAMON', Decimal('2655.28')), ("WALTER', 'TORN', Decimal('2620.62"))]
] v Figure 4 - Screenshot of the results of the tools used

Evaluation of

e The application allows you to set:

l o language model
o embedding model
Generating Response o the target database on which the agent will work

e Technologies used:
o The agent is built using the langchain and langgraph libraries
o Backend: FastAPI
o Frontend: Vue.js
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° The System uses 2 dotoboses SQL Hippo_> Domu O aplikaci Chat user@vut.cz Odhlasit
e SQL database - connected by the user, the main source of Zebfitek hercii podle trzeb
information
o Vector database - created automatically by embedding the Top 5 hercii podie vygenerovanych trzeb z pljcek jejich filmd
entire SQL database, used for semantic search Jebficek herct pode trieb 0
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o Benefits of semantic search: -
. . . ecrpe . 4} Premysleni o
e complex information that is difficult to search using SQL
o multi-lingual search & Nastroje v
— \ teration th hall — E—— Top 5 hercll podle vygenerovanych trzeb z pUjéek jejich filmd jsou:
eration rou a
N — — (9 records in the daiabase N — " « GINA DEGENERES s trzbami 3442.49!"!
(9 o MATTHEW CARREY s trzbami 2742.19/%1]
o MARY KEITEL s trzbami 2689.251:2]
o SCARLETT DAMON s trzbami 2655.281:2]
SQL database o Vector database « WALTER TORN s tr¥bami 2620.62!1:4]
(source of information) o (for semantic search) '
_) Indexing each /
\ / individual record \ / « ZaloZeno na datech z tabulek ' ! ! , a . [11 11 [ [ [
~ ﬂ h
-0.006929283495992422,
(id=1, firstname=John, surname=Doe, age=42) -0.005336422007530928,
-4.547132266452536¢e-05,
-0.024047505110502243
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k Figure 5 - Screenshot from the web application )

Figure 2 - database indexing

. . Semantic keyword search:
| would like to borrow a TV series % . y
Series woman chess
about a woman who played chess.

-

Testing was conducted on manually scored questions that served as reference output. The
scoring was performed by the 03-mini model.
Result:
(id=423, name=The Queen's Gambit, é é é é i é é é i é i é i é
) L. . latency 19135 :11.17s:12.83s:17.41s:12.06s: 10.85s: 9.65s :12.72s: 6.74s : 8.27s :12.47s:18.47s:11.80s:11.51s: 7.95s :17.78s: 7.20s : 3.76s : 5.40s :12.52s:10.89s: 8.70s :10.40s: 8.08s :10.79s
type=series, description='In the 1950s, a young girl from an orphanage \ : H : : H : : H : : H : H : : i i : i i : i : : i
S e s o R S R —— o o o o o R e
complicated by a struggle with addiction., metadata={table=collection, id=423}) tokens 127,367 35,067 { 35307 { 49,292 28,587 | 22,463 | 33,821 | 23,715} 39,049 | 32,854 | 37,079 | 75,206 | 29,695 | 42,055 | 28,697 | 56,874 | 26,856 | 12,809 { 20,065 | 38,190 | 28,315 | 28,809 | 30,555 | 27,828 | 28,456
correctness 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Answer: | found the series The Queen's < ) correctness_judgei 1 1 1 1 1 1 1 l 1 1 1 1 - 1 1 1 1 1 1 1 1 1
Gambit in the collecton. ¥ & e : : :
relevance 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
K Figure 3 - example of semantic search j K Table 1 - evaluation
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