EVEN CHILDREN CAN WORK
W(TH POSTGRES

October 5, 2023



o | am the CEO of DBeaver Corporation

o DBeaver is a Ul tool for database management and
administration

o DBeaver was born as an open-source project in 2011

o The number of DBeaver users has grown to more
than 8 million

o DBeaver is used in every country in the world
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ChatGPT FOR QUERIES

WII write a SQL statement to show all invoices from Postgres

chat.openai.com

“write a SQL statement to
show all invoices from
Postgres”

Certainly! To retrieve all invoices from a PostgreSQL database, you can use the following SQL

statement:

) Copy code

invoices;

This SQL query selects all columns (***) from the “invoices " table. Make sure to execute
this query in your PostgreSQL database management tool or use it in your application to

fetch all invoices from the specified table.

[Beaver




ChatGPT FOR QUERIES

WII write a SQL statement to show all invoices from Postgres
Yii

Certainly! To retrieve all invoices from a PostgreSQL database, you can use the following SQL
statement:

() Copy code

chat.openai.com

invoices;

This SQL query selects all columns (***) from the “invoices" table. Make sure to execute

this query in your PostgreSQL database management tool or use it in your application to

o H H V24
S h OW a | I I nVO I Ce S fetch all invoices from the specified table.

wll show all invoices
1

To display all invoices from a PostgreSQL database, you can use the SQL statement:

ﬂ Copy code

invoices;

In this query, “invoices " is the name of the table from which you want to retrieve the data.
This SQL statement will return all rows and columns from the “invoices " table, showing all
invoices stored in the database. Remember to execute this query in your PostgreSQL

database management tool or application to view the results.
‘S Regenerate
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chat.openai.com

“show all invoices”

show all invoices

I'm sorry for any confusion, but | don't have access to specific databases or files, so | can't 0 & GP

B

show you specific invoices. However, | can certainly help guide you on how to create an
invoice or provide information about what to include in an invoice if that's what you're
looking for. Let me know how | can assist you further!




CONTEXT IS THE KEY

“Show all invoices”

B Copy code

invoices;

ChatGPT

e e 0t x4 A

Examples Capabilities Limitations

“write a SQL statement to

"Explain quantum computing in Remembers what user said May occasionally generate
S h OW a | | i nVO i Ce S fro m simple terms" = earlier in the conversation incorrect information
Post res” "Got any creative ideas for a 10 Allows user to provide follow-up May occasionally produce

g year old’s birthday?" - corrections harmful instructions or biased
content
"How do | make an HTTP request Trained to decline inappropriate
in Javascript?" - requests Limited knowledge of world and
events after 2021
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& Database Naviga X

(=] Projects]

Auto

BB Album (BB film X
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v £ pagila
v [ Schemas
| information_schema
> [=] pg_catalog
v [£) public
v [ Tables
B8 actor
EB address
EB category
BB city
B8 country
EB film
EB film_actor
BB film_category
EBinventory
EBlanguage
EB payment
BB rental
BB staff
B8 store
> [5)Views
> [G) Materialized Views
> [0 Indexes
> [ Functions
>
>
>

YV VVVVVVVVVYVYVYVY

[ Sequences

[ Data types

[ Aggregate functions
> [m Event Triaaers

49 v @) PostgresQL - pagila v [E) public@pagila v: (@D v i Qv

=z] Properties] [ Data | s ER Diagram | @ PostgresQL -
Table Name:  film Object ID: 525409
Tablespace:  pg_default o3 Owner: postgres

Partition by:

- . = . Extra Options:
Has Oids Has Row-Level Security

Partitions

Comment:

B+ columns

[¥ Constraints
9 Foreign Keys

M Indexes

8 Dependencies

I References
E= Partitions
B Triggers

9 Rules

9 Policies

(i) statistics
% Permissions
<T' DDL

€1 Virtual

|
Column Name

# Data type

123 film_id 1 serial4
RBCtitle 2 varchar(255)
RBC descript 3 text

123 release_year 4 year

123 language_id 5 int2

123 original_language_id 6 int2

123 rental_duration 7 int2

123 rental_rate 8 numeric(4, 2)
123length 9 int2

123 replacement_cost 10 numeric(5, 2)
RBCrating 11 mpaa_rating
@ last_update 12 timestamp

=i special_features 13 _text

-~

Identity Collation Not Null Default

\Y] nextval('film_film_id_seq'::regc

default ]
default [
[1
[v]
[1
MV 3
[v] 4.99
[1
[v] 19.99

[1 'G':mpaa_rating
[vl  now()

default [

Database type
Database name
Schema name
Table name
Column name
Primary keys

Foreign keys
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Commit

S Database Naviga X

v £ pagila
v [# Schemas

® Projects]

Rollback T'v @ :

Auto

BB Album (BB film X

M

> [#]information_schema

> [=] pg_catalog
v [£) public

v [ Tables
B8 actor
EB address

BB city
EB country
EB film

EB film,
EBinve

BB rental
BB staff
B8 store
) Views

VVVVVVVVVVYVYVYVYVY

[) Materialized

>

>

> [ Indexes

> [ Functions
> [ Sequences
> [ Data types
>

[ Aggregate functions ’

> [m Event Triaaers

FB film_actor

EB category

EB Properties | [} Data | o ER Diagram|

Table Name:  film

Tablespace:  pg_default

Has Oids
Partitions

Partition by:

Comment:

Permissions
<T' DDL

€1 Virtual

123 length

123 replacement_cost
RBCrating

@ last_update

pecial_features

~
v

Has Row-Leve,

Objecidies

NS

ALY
SR "t xtra Options:

1*

I WY
1 seri
x.h ar (255)
\

7 int2
8 numeric(4, 2)
9 int2

10 numeric(5, 2)
11 mpaa_rating

12 timestamp

13 _text

49 v @) PostgresQL - pagila v [E) public@pagila v: (@D v i Qv

4.99

19.99
'G'::mpaa_rating

now()

Schema name
» Column name
> Primary keys

> Foreign keys
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platform.openai.com

OpenAl APl is a good
option if you want to
automate your work.

Remember, it’s not free.

[Beaver



Show results

DBeaver —




v £ pagila
v [# Schemas

> [:]information_schema

> [#] pg_catalog

v [) public

i s L > More information is better than less

> PP address
> [FBcategory . . .. .
> EBcity > The number of tokens is the main limitation of

> EBcountry

I
~ B+ Columns 1000 words are around 750 tokens

133 film_id (serial4)

::E:te'jc‘rvi;;j;‘:gfss” GPT 3.0 — 8,000 tokens
GPT 3.5 - 16,000 tokens
GPT 4.0 — 32,000 tokens

123release_year (year)
123language_id (int2)

123 original_language_id (int2)
123 rental_duration (int2)
123rental_rate (numeric(4, 2))
123|ength (int2) ’

sssrer camier b ES UmEnElS: 2 > Don’t trust OpenAl APl memory
ABCrating (mpaa_rating)

©) last_update (timestamp)

=i special_features (_text)

[=] fulltext (tsvector)

DBeaver m
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Any human Ianguage [ NON ) ChatGPT smart completion

Enter a text in a human language, it will be translated into SQL (instructions)

You can formulate your request in any words Scope:  Current Schema publc Lo

show all films]|

Not necessary to be grammatically correct

You can request data from different tables

<O

History:

AN N N N

You can provide hints for OpenAl, like “use joins”

Translate




OpenAl prompt

Database Human-readable Create SQL Start from the
metadata request statement word SELECT




POSITIVE

NEGATIVE

—— show all films
SELECT *x FROM film;|

Auto completion error

A GTP completion error:
{

"error": {
"message": "This model's maximum context length is 8001 tokens, however you requested 10262 tokens (9262 in
length.",
"type": "invalid_request_error",
"param": null,
"code": null

GTP completion error:

{

"error": {
"message": "This model's maximum context length is 8001 tokens, however you requested 10262 tokens (9262 in your proi
"type" wvalid_request_error",
“param": null,
"code": null
}

[Beaver




WHY DID SOMETHING GO WRONG?

Auto completion error

No route to host (connect failed)

XYou do not have internet access
XOpenAl is under a high load

XYour API token is invalid

<< Details OK

XYO u se nt tOO ma ny tO ke ns java.net.ConnectException: Failed to connect to api.open
Failed to connect to api.openai.com/2001:0:0:0:0:0:9df(

Failed to connect to api.openai.com/2001:0:0:0:0:0:9df(
XYOU ChOSE the Wrong m Odel No route to host (connect failed)

XYou forgot to pay your OpenAl bills

| was wondering how | can get rid of this error...

[Beaver m
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DBeaver Ultimate 23.2.0 - <PostgreSQL - pagila> Console

[ commit [ARollback F'v @i Auto £ v @ PostgresSQL - pagila v [E) public@pagila vi (@ B~ v v 4 i Qv

e [ Proj = B8

¢ 0 - 3
Enter a part of object r T~
v PostgreSQL - pagila
v [EllDatabases
v [ Schemas
> [#]information_schem
> [£] pg_catalog
v [Z) public
v [ Tables
> EHactor
> EBaddress
> FPBaddress_1
> EBcategory
> Edcity
> EBcountry
> E3film
> EBfilm_actor
> BB film_category
> EBinventory
> [dlanguage
> EBpayment
> Edrental
> [EB staff
> EBstore
v [@)Views
> 2 actor_info
> EE film_list

<PostgreSQL - pagila> Console X

» © — show all films rented on May 25 2005
select

film.title,

rental.rental_date
from

film
join inventory on

film.film_id = inventory.film_id
join rental on

inventory.inventory_id = rental.inventory_id
where

rental.rental_date = '2005-05-25';

f film(+) 1 X

JT select film.title, reni| ¢ 3 Enter a SQL expression to filter results (use Ctrl+Space)

RBC title v | @ rental_date v

[ Grid

T Text

& Chart

@ Refresh v i @ Save v X Cancel i 55 3 5 == : K < > Dl @ : 1, Exportdata~ : %8 200

cord

No data- 145ms, on 2023-10-01 at 13:17:27

B Vit

pagila

CST en US:

[Beaver
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Asking the Right Question Is Half the Answer




[ JON J

DBeaver Ultimate 23.2.0 - <PostgreSQL - pagila> Console

¢l ® ¥ N | [JsaLvi[}commit [1Rollback F'v @ i Auto £ v @ PostgresQL - pagila v [£) public@pagila vi (@ ERv v v 48 i Qv Q W
= ost \EPo] = O | oGl =
¢~ = 8 » ©—-- show all films rented between midnight May 25 2005 and midnight May 26 2005 I:I
Enter a part of object r X+ >, sele:;lm.title, S
v @, PostgreSQL - pagila o7 rental.rental_date ;
v EmlDatabases g fr°mfi1m %.3
v £ pagila ® join inventory on -
v [# Schemas film.film_id = inventory.film_id 3
> [:]information_schem ]o:.n.rent:l. on . i = vl + i o
> [2]pg_catalog & Wher:nven ory.inventory_id = rental.inventory_i =
v [Z public rental.rental_date >= '2005-05-25 00:00:00" =
v B3 Tables ) and rental.rental_date < '2005-05-26 00:00:00';]| =
> EBactor = a
> EHaddress n == -
> FPaddress_1 [ film(+) 1 X | [£) Execution plan - 1 |
i :c.ategory T select film.title, rental.rental_dz| § Z Enter a SQL expression to filter results (use Ctrl+Space) P v @YV it=v v
city
> FBcountry he! ABC title v | © rental_date WV | s |
> EBfilm % 1 AIRPORT POLLOCK 2005-05-25 19:37:47.000 g,-?
: BB film_actor 2 | ALLEY EVOLUTION 2005-05-25 09:21:29.000 3
g :ifr"'\’;ﬁz‘regmy & 3 | AMERICAN CIRCUS 2005-05-25 21:58:58.000 -
4 a4 ANTHEM LUKE 2005-05-25 14:57:22.000 o9
> EBlanguage B — ®
¢ 5 APACHE DIVINE 2005-05-25 01:59:46.000
> EBpayment =
> Mrental . 6 | ARMAGEDDON LOST 2005-05-25 16:12:52.000 B
> EBstaff g 7 BACKLASH UNDEFEATED 2005-05-25 20:46:11.000 B
> E8store 9 8 BANGER PINOCCHIO 2005-05-25 09:41:01.000 m
v [@)Views = T = R P : :
@ v i v e 1t 7 RS -
> M8 actor_info - ? Refresh v : (V) Save Cancel i i< < > >l o i X Exportdatav i@t 200 5, 137
> B2 film_list 8 137 row(s) fetched - 334ms, on 2023-10-01 at 13:21:28 [ )

CST en_US Writable

Smart Insert

13:52:363
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= Huge schemas with hundreds and thousands of tables
= Analytical databases
= Long names for tables and columns

» Brand new databases with a lack of documentation

= NoSQL databases




® O Transfer information to OpenAl

@ In order to perform Al smart completion DBeaver needs to transfer
your database metadata information (table and column names) to OpenAl API.
Do you confirm it for connection 'PostgreSQL - pagila'?

—




- 1 Trust and privacy are at the core of our mission at OpenAl.
E nte r p r I Se p r I Vacy at We're committed to privacy and security for ChatGPT
Enterprise and our API Platform.
OpenAl

| Read commitments ¢ |

Ownership: You own and Control: You decide who has Security: Comprehensive
control your data access compliance
v We do not train on your business data, and our v Enterprise-level authentication through SAML SSO v We've been audited for SOC 2 compliance

models don’t learn from your usage v Fine-grained control over access and available v Data encryption at rest (AES-256) and in transit (TLS
v You own your inputs and outputs (where allowed by features 1.2+4)

law) v Custom models are yours alone to use, they are not v Visit our Trust Portal to understand more about our
v You control how long your data is retained (ChatGPT shared with anyone else security measures

Enterprise)

https://openai.com/policies/api-data-usage-policies

DBeaver m







mance is also provided.

Table 2: The Execution Accuracy (EX) of SOTA text-to-SQL models in BIRD. The human perfor-

Models

T5-Base
T5-Large
T5-3B

Codex

ChatGPT

ChatGPT + COT
Human Performance

Development Data

Testing Data

w/o knowledge w/knowledge w/o knowledge w/knowledge

6.32
9.71
10.37

2542
24.05
25.88

FT-based
11.54 (+5.22) 7.06
19.75 (+10.04) 10.38
23.34 (+12.97) 11.17
ICL-based
34.35 (+8.93) 24.86
37.22 (+13.17) 26.77

36.64 (+10.76) 28.95
- 72.37

12.89 (+5.83)
20.94 (+10.56)
24.05 (+12.88)

36.47 (+11.61)
39.30 (+12.53)
40.08 (+11.24)
92.96 (+20.59)

Can LLM Already Serve as A Database Interface? A Blg Bench for Large-Scale Database Grounded Text-to-SQLs,

Jinyang Li, Binyuan Hui, Ge Qu
arXiv:2305.03111v1 [cs.CL] 4 May 2023
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WHAT ARE THE BEST USE CASES

o Good for users who are not familiar with SQL but need
to work with databases

o Good for simple queries, even if they include a few joins

o Good for well-known databases with detailed
documentation, like PostgreSQL

o Good point to start if you have forgotten the SQL
language

DBeaver m
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