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ADVANCING DRUG SEARCH 4
WITH POSTGRESQL
AND AZURE Al

m Microsoft



Taras Kloba

Senior Solutions Architect, Data & Al at Microsoft

15+ years in data engineering

9 years working deeply with PostgreSQL

Co-Leader of PostgreSQL Ukraine Community

Winner of Ukrainian IT Awards 2019 — Best Software
Architect in Ukraine

Two-time Winner of TIDE NATO Hackathon
Ex-Microsoft MVP specialized in Azure Databases for
PostgreSQL

Microsoft Certified Trainer (MCT)

Certified Cloud Architect & Data Engineer on Microsoft
Azure, Google Cloud Platform, and Amazon Web Services
Ph.D.

Father of three daughters
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Medication Match-Up.

When a new war starts, NATO
troops from different countries unite,
each with their medical supplies.

Our challenge was to make an app

that helps |jlils R EREINERUEC 1
across different country brands!

LITHUANIA

NATO PRESENCE
" RUSSIAN MILITARY PRESENCE

BELARUS

The Suwalki Gap: A Hypothetical Flashpoint



the solution
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known as the "Bee Paramedic"

Inna Olkhova.

Contain Panadol (UK)

Tylenol (USA) Contains—b{ Acetaminophen (Latin) ]Q—Contain Paracetamol (EU)

Contain Dafalgan (FR)

Countries

Results (2)

G Nervous System ﬁ

I Acetaminophen I
quivalents

= Acenol, p-Acetylaminophenol, 4-(Acetylami...

Brands
TYLENOL with Codeine (Tablet, Oral). Cardinal

The diagram shows our app's ability

to match different medicine brands ST e e
through their active ingredient, B Youhove s cruginour ot
Acetaminophen. Inna’s idea helps find
the same medicine, whether it's ohentdramine
Tylenol in the US, Panadol in the UK,

= 0O-benzhydryldimethylaminoethanol, B-dim...

Pa ra Ceta m Ol- i n th e E U ) O r D afa l-g a n i n :;Te"ndosl PM (Tablet, film coated, Oral). Select

Corporation, TYLENOL PM Extra Strength
F ra n Ce (Solution, Oral). Johnson & Johnson Consumer...

Why do we show this result? »

Why do we show this result?

Wy Dermatologicals
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From Artistry to Aid: Shaping Accessible Care in the Field

Tata Kepler.
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! V’ Tata showed us how medicine sorting works,

\\. especially when volunteers might not know medical
terms. She introduced us to using the ATC system in
.- our app, making it easier for everyone to find and

) =" organize medicines correctly.

N




Train Evacuations in Ukraine: Pioneering Lifesaving Journeys

Iryna Soloshenko. &=

<  Patient Profile

General information Treatment history

Save the medical profile, if needed.

Save to NFC © Save to MMp

2024-02-20T13:20:00.000 - 54"

Training Area Bravo
Attendant required

Overall assessment
Elevated core temperature

(40°C), headache, nausea, confusion, fatigue
Diagnosis: Heatstroke (exhaustion)

Severity: Moderate

Medications
Oral Rehydration Salts (ORS) solution: 1 liter
administered over 30 minutes (14:30-14:592)

» ibuprofen 400mg: Administered at 15:00Z

Procedures
Moved to shaded area and placed in prone
position

Clothing loosened and cold compresses applied to
head, neck, and groin

Continuously monitored core temperature and
vital signs

Equipment
W Thermometer
N, €01 COMPress Gim—
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Immediate Action: Key to Battlefield Survival

Daryna Smolnikova.

&«

Patient Profile

General information Treatment history

Save the medical profile, if needed.

Save to NFC @ Save to MMp

Patient*
ALP-NOR-WRI01-2024FEB20Z1353-01

Taras Kloba

Daryna shared the idea of using NFC, RS
- QR codes, and short links to store " weghe
= and share information about the o -

W ~ wounded. She emphasized that
~ sometimes, sharing this information, prges

even with the enemy, is crucial to
SaVing l.ives. Health condition

Good physical fitness, with mild asthma and

occasional seasonal allergies,

Blood type
o °
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Architecture
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Data ingestion

DrugBank
Drugs.com
RXList

Data sources

with the Azure_Al

\ extension

J

Azure Database
for PostgreSQL

HTTPS

—

/

Ada model for
embeddings

for chatbots

GPT-3.5-turbo-16k

\

\Z

/

Azure OpenAl Service

- -

!:’osthEST

erve a RESTful APl from any Postgres database HTTPS
Build-in cache + JWT
Azure VM
>
” N [
O FastAPI
Backend HTTPS
(_

\ OCR Model

/

Azure VM

Azure Cloud

Flutter :
HTTPS
Web App |
— J
Azure VM >
Mobile Phone

1
1
1
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1
1
1
1
1
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1
1
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ILIKE

The ILIKE operator in PostgreSQL is used for
case-insensitive pattern matching. It functions
similarly to the LIKE operator but ignores the
case of the character

S

drugs
drug_name ILIKE "tylenx’;

*

drugs
drug_name ILIKE '%tylen%’;

= Panacea 4N

%

Search by drug name, symptoms, or
components using our intuitive tools

Search, Camera, Al chat, Voice chat

- o -,
| & Acetaminophen | | & Losartan )

R

[i & Salbutamol [

& Antiblotics \_‘.-

s

~

\ & Antlhistamines / [ & Hydrocodone ;I

I

Q000



TRIGRAMS

A trigram is a group of three consecutive
characters in a string. By comparing these
trigrams, PostgreSQL can measure the similarity
between strings. Useful for finding similar strings
despite minor spelling errors and variations.

EXTENSION pg trgm;

drug name

drugs
drug name % 'tylelon’
similarity(drug name, 'tylelon')

< tylelo‘

Countries



VECTOR SEARCH

Vector search uses vector representations of text to find
similar items. By comparing these vectors, PostgreSQL
can measure the similarity between text descriptions.

CREATE EXTENSION azure ai;

ALTER TABLE drugs
ADD COLUMN vector VECTOR GENERATED ALWAYS AS
(azure_ai.vectorize(drug name)) STORED;

SELECT drug_name

FROM drugs

ORDER BY vector <=> azure_ai.vectorize('pill for pain
management"')

LIMIT 5;

< pill for pain managementl \.!; E

Countries @

Results (2)

ﬁ Mervous System

Acetaminophen

Brands

IYLEMNOL with Codeine (Tablet, Qral). Cardinal Health,
TYLENOL with Codeine (Tablet, Oral). Janssen
Pharmaceuticals, Inc., Tylenol PM (Tablet, film coate.,

Why do we show this result? b

“'" Dermatologicals
Diphenhydramine

Brands

Tylenol PM (Tablet, film coated, Oral). Select
Corporation, TYLENOL PM Extra Strength [Solution,
Oraly. Johnson & Johnson Consumer Inc., Tylenol P..

‘Why do we show this result? »



& Chat Cige R

VECTOR SEARCH

Vector search uses vector representations of text to find
similar items. By comparing these vectors, PostgreSQL
can measure the similarity between text descriptions.

CREATE EXTENSION azure ai;

ALTER TABLE dr‘ugs Search by drug name, symptoms, or
ADD COLUMN vector VECTOR GENERATED ALWAYS AS components using our intuitive tools
(azure_ai.vectorize(drug name)) STORED;

SELECT drug_name

FROM drugs

ORDER BY vector <=> azure_ai.vectorize('red pill for
headaches"')

LIMIT 5;

What's on your mind? —
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Knowledge Graph.

. ATC categories .

Products External links

Associated terrapins
- Drugs
Indications
Languages

. . Brands
Clearance

Synonyms

16

Panacea

Search by drug name, symptoms, or
components using our intuitive tools

Search, Camera, Al chat, Voice
chat

< & Hydrocodone ) ( & Metformin )

C & Losartan) ((9 Antibioticsv

( & Albuterol ) < & Antihistamines )

Q000

Powered by DrugBank.com database



DRUGGPT (Al RAG ASSSISTANT)

RAG (Retrieval-Augmented Generation) is a hybrid
approach that combines retrieval and generation
techniques to enhance the quality of Al responses. It first
retrieves relevant information from a knowledge base or
database and then uses this information to generate
more accurate and contextually relevant answers.

Question Retriever Large Language Response
Model
o @
©
'}
o i

Context

Search by drug name, symptoms, or
components using our intuitive tools

Search, Camera, Al chat, Voice chat

C & Acetaminophen ;j \ ¢& Losartan |

Y (@ Antibiotics )
AN A

Il & Salbutamol

o N T
L & Antihistamines | [ & Hydrocodone |

s

Q000
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Search.
Layer 1 Layer 2 Layer 2 Layer 4 Layer 5 Layer 6 Layer /

Exact and pattern text
search (ilike%), trigram
similarity calculation,
and ranking for best
results.

Similarity search with
threshold 0.7, ranking
for best results.

Machine learning
models for semantic
representation, with a
threshold of 0.9,
ranking for best results.

Pattern text search
(%ilike%), trigram
similarity calculation,
ranking for best results.

Full-text search in
summary, description,
and indication columns.

Similarity search with
threshold 0.5, ranking
for best results.

Machine learning
models for semantic
representation, ranking
for the rest of results.

Is result
found?

Is result
found?

No

Is result
found?

Is result
found?

Is result
found?

Is result
found?
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JYLENOL

OCR Search.

Get OCR model recognition result as text @ Split each word from recognized text : : FOR ADULTS
Pain Reli
Q Acetaminophen e Taas

Extra Strength
OCR 500 mg each
Run exactly match + pattern text search (ilike%),
\——
calculate similarity (trigram matching approach), \—
i~
ranking and show the best results N Result
i - | [Tylenol], [Acetaminophen], [Pain], [Reliever],
T [Fever], [Reducer], [Extra], [Strength], [FOR],
tput
Outpu > show the best result [ADULTS], [500], [mg], [each]
Get active ingredients, synonyms, brands, T
products from database and search entries Output
in OCR result
|5

Database
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try it out. ;50
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get in touch EIME_!

Taras Kloba




m Microsoft

Got 3 minutes?
We'd love your input
on some of our
Postgres work

Get your FREE socks &
N~ @ Microsoft booth S

(
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Meet our
Postgres
team at
PGConf
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Follow

Azure Database for
PostgreSQL

on Linked in

https://aka.ms/azure-pg-linkedin
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Have you TALKING

listened to?

TalkingPostgres.com @
— N

WITH CLAIRE GIORDANO
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POSETTE: w
An Event for Postqt

20“ Now in its 4t year!

A free & virtual developer event

Subscribe to news = aka.ms/posette-subscribe
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