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0518 s Data Access in RDBs
@ Current Status Quo

* Most users do not know how to write SQL queries

Database
* Relational DBs can have extremely complex schema (tables & columns)

* Most data extractions are done via hard-coded queries (i.e. using a DB
as a module of another application)

* |n exploratory tasks (i.e background checks) users need to request
data from DBAs who must spend time manually writing complex queries
==> extracting information from DBs is slow and expensive

Goal: Allow users without any SQL knowledge to extract data from
RDBs for exploratory tasks @ -
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* Open-source DB (available on Github) based on
the data from the Netflix Engagement Report and
the Netflix Global Top 10 weekly list.

* Simple schema yet exploratory tasks can lead to
complex queries.

T movie

created_date ;* Date when this record was cre timestamp(6) with time zone

\

7 modified_date /* Date when this record was last modified */ timestamp(6) with time zone

[ available_globally /* A fiag thas indicates if this title is avallable outside US */ boolean
[ locale [ The original language [region of the mavie */ varchar(10)
[ original_title j* The mavie titke in its original language */ varchar{255)
T release_date /* Date when this title was released */ date
[ runtime /* The total runtime in minutes */ bigint
Jtitle /* The movie title */ varchar(255)
041d /* Pimary unique identifier 7/ bigint
A
move_id

Data Access Running Example

1 tv_show
[l created_date /* Date when this record was created timestamp{6) with time zone

I modified_date ;* Date when this record was last modified */ timestamp(€) with time zone

[ available_globally /* A flag that indicates if this tite is available outside US */ boolean
[ locale /* The original language/region of the TV show */ varchar(10)
) original_title /~ The TV show title in its original lanquage */ varchar(255)
[ release_date /* Date when this tithe was released */ date
I title /= The TV show title */ varchar(255)
T2id 1+ Primary unique identifier */ bigint
tv_show_id iuT
il season

T created_date /* Date when this record was created */ timestamp{6) with time zone

) modified_date /* Date when this record was last modified */ timestamp{(6) with time zone

T original_title /* The seaso in its original language */ varchar(255)
T release_date /* Date when this tile was refeased */ date
) runtime /* The total runtime in minutes */ bigint
T] season_number /* The season number */ integer
T title /* The season title */ varchar(255)
T2tv_show_id /* The TV show that this season beloags t¢ bigint
J2id {* Primary unique tdentifier */ bigint

A
season_id'id
|
T view_summary
] created_date /* Date when this record was created */ timestamp{6) with time zone

T modified_date /* Date when this record was last modified *¢ timestamp{(6) with time zone

T cumulative_weeks_in_top10 /* The number of cumutative weeks in top 10 list*/  integer

7 duration /* The duration of the period this summary refers 10 */ varchar(20)

T)end_date ;* The tast day of the p this summary refers to date
T hours_viewed ;* The total hours viewed during this period */ integer
] start_date ;* The first day of the period this summary refers to */ date
T view_rank /* The rank during this period */ integer
T views /* The number of views during this period */ integer
T2 movie_id /* The movie for this weekly summary */ bigint

2season_id /* The season for this weekly summ bigint

J3id {* Primary unique dentifier */ bigint



||j =1 1= B  The query below retrieves the seasons of a given tv show ranked by the
number of views.

« ltis a relatively simple query, but the multiple JOINs, the GROUP BY,
ORDER BY and RANK() can be intimidating for users without SQL
knowledge.

Example TV Show:
Floor is Lava

s.title season_title,

s.season_number,

SUM(vs.views) total views,

RANK () ( SUM(vs.views) view rank

A NETFLIX SERIES

tv _show tv
season s tv.id = s.tv show id

view summary Vs s.1d = vs.season id

tv.title = "Floor is Lava’'

s.id, s.title, s.season number

total views :
otal views ; @ SUPS|

SEPT 30
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@ NL2SQL overview

SQL Query Data Extraction
User Query in Natural
ﬁ Language aa

User

* VERY COMPLEX research problem in general (difficult to evaluate
performance + easy to fail in multiple ways)

* NL queries and SQL queries have conflicting natures (ambiguous vs
strictly formatted)

Most deployed systems can only aid users (greatly reducing query writing
time), but some SQL knowledge from users is still required

However, in our case, we are only interested in a reduced number of rows @ cUPS|
at a time...
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Example TV Show:
Floor is Lava

A NETFLIX SERIES

SEPT 30

24405

Floor Is Lava) Season 1

244068

Floor |s Lava

Floor |s Lava: Season 2

Floor Is Lava: Season 3

21840

21881

All of the information
related to a specific
tv show can be
accessed by
exploring the
Primary/Foreign
Key relationships in
the DB, which imply
a Knowledge Graph.

Users could
manually explore the
KG searching for the
information they
need, but this is
infeasible when
dealing with
complex schemas.

@ sups
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hEE Methodology
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LLM Structured results

@

© IDSIA. All rights reserved.
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Authenticity Guardrail

User Query

ForeignKey KG

U

<

Did the LLM extract records exactly
matching those in the DB?
We can always validate record
extraction.

© IDSIA. All rights reserved.
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Methodology

i DS Py Programming—not prompting—LMs

DSPy is the framework for programming—rather than prompting—language models. It allows you to iterate fast on
building modular Al systems and offers algorithms for optimizing their prompts and weights, whether you're
building simple classifiers, sophisticated RAG pipelines, or Agent loops.

class MyProgram(dspy.Module):

S‘ngna g Op‘tiw\iza\tiov\j

def __init__(self, ...):
‘\\\ //77 # Define attributes and sub-modules here
{constructor_code}
nto perform

Dataset Modul e

def forward(self, input_namel1, input_name2, ...):
# Implement your program's logic here
Ewduamon’ {custom_logic_code}

@ sups



R PoC video walkthrough

DB Exploration App

@ How to start the DB Exploration: Please select a table and a column to search for a specific value.
Select a table:
tv_show

Select a column:

title

Enter the value to search:

L I

Search Lava



Sla s Auth Guardrail video walkthrough

Node Inspection Options (11 nodes available):

Select a node from explored nodes: Or enter manually: ©)

Select a node... v table_name:primary_key

Fgor Is Lava Floor ks Lava;

159

Legend for extracted nodes:

* 1 Green nodes: Validated by LLM (match database contents)
¢ Orange nodes: Non-matching {require manual verification)

* Other colors: Non-relevant standard nodes (by table type)

(" whi
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* NL2SQL is a very complex problem in general, but
extracting information from small sections of a DB is a
much easier task.

* Current LLMs are very proficient at simple, self-
contained tasks.

 The rich structure of RDBs allows for the verification of
extracted data.

Data Extraction

o) User Query in Natural a‘
m Language a
User

@ sups



Demo / QA

Thank you for your attention!

@ sups
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