HanpeaHa Tema: Bektopcka ba3a Ha [NogaTouum

CemaHmuuko lNpebapysar-e Ha Mpouseodu co pgvector

1. BoBep

KnacnyHoto SQL npebapyBatbe co LIKE onepaTtop 6apa To4HO coBnarawe Ha 360poBu —
aKo KOPUCHUKOT HanuLle "Tonna jakHa 3a 3auma", CUCTEMOT HeMa [a Hajae NpounsBog Co
HacnoB "warm winter jacket". BektopckaTa 6a3a ro pewasa 0BOj Npobnem npeky
ceMaHTu4ko npebapyBame.

Cekoj nponsBoa ce nNpeTBopa BO Hymepu4dky BekTop (embedding) Koj ro npeTcraByBa
HeroBoTO 3Havere. Kora KopucHUKOT npebapyBa, HEroBMOT TEKCT UCTO Ce NPeTBOpa BO
BEKTOp M ce BapaaTt Nnpom3BoAM YMKn BEKTOPU Ce MaTemMaTuykn Hajbnmckn — 6e3 orneg Ha
TOYHUTE 300POBMU.

3a nMmnnemMeHTauuja ce KopucTar:

* pgvector — PostgreSQL ekcTeH3uja 3a BEKTOPCKU onepauuu
+ sentence-transformers — Python 6ubnuoteka 3a reHepupare embeddings

*  Mogen all-MiniLM-L6-v2 — komnakteH Al mogen koj reHepupa Bektopu co 384
ANMEH3UN

MpakTnyHa npumeHa Bo MarketNet:

* CemaHTU4KO npebapyBate — "eBTUH TenedoH co Jobpa kamepa" Haora
peneBaHTHW NPOM3BOAN

*  Cnu4yHn npomnseogn — "KOpUCHULUKUTE KO o rnegane oea, ou megane un..."

2. UHcTanauuja Ha pgvector

pgvector e uHcTanupaH Ha nokanHa PostgreSQL 18 nHctanaumja Ha Windows npeky Visual
Studio C++ Build Tools:

Mo ycnelwHa nHcTanauuja, ekcTteHsmjata ce akTnempa Bo b6asara:

CREATE EXTENSION vector;



3. Kpenpame Ha Tabenara 3a embeddings

Ce kpeupa HoBa Tabena product_embeddings koja YyBa TEKCTyaneH onuc 1 BEKTOPCKM
embedding 3a cekoj nponasoa;:

CREATE TABLE product_embeddings (
product_id INT PRIMARY KEY REFERENCES product(product_id),
embedding_text TEXT NOT NULL,
embedding VECTOR(384)

)3

VECTOR(384) e konoHa koja YyBa BekTop co 384 6pojHM BpegHOCTM — AMMeEH3MjaTa Ha
mopenot all-MiniLM-L6-v2.

4. NMononHyBawe Ha embedding_text

4.1 Kou KapakTepuCcTUKKN ce KopucTaTt

3a cekoj nponsBog ce KOMBUHMpaaT cnegHUTe MHAPOPMaLMN BO €eH TEeKCT:
» title — HacnoBoT Ha Npou3BoAOT (MMaBeH naeHTUdUKaTop)
» description — onncoT Ha npon3BoaoT
» category name > parent category — xuepapxuja Ha KaTeropujata

« attribute_name: attribute_value — cute atpnbyTtu (60ja, 6peHa, matepwmjan, coctojba
UTH.)

* location — rpagoT Kage ce Haora Npon3BodoT
* price + currency — LeHaTa

Kononute kon HE ce BknyyeHu (Hemaat ceMaHTMYKO 3Hadewe): product _id, seller_id,
created_at, is_active, quantity, category_id.

4.2 INSERT Ha embedding_text

INSERT INTO product_embeddings (product_id, embedding_text)

SELECT
p.product_id,
p.title || ". ' || p.description ||
' Category: ' || c.name ||
COALESCE(' > ' || pc.name, '") || ". ' ||
COALESCE(string_agg(ca.attribute_name || ': ' || pa.attribute_value, ', '), '") ||
'. Location: ' || COALESCE(p.location, '') ||
'. Price: ' || p.price::text || ' ' || p.currency

FROM product p

JOIN category c ON c.category_id = p.category_id

LEFT JOIN category pc ON pc.category_id = c.parent_category

LEFT JOIN productattributes pa ON pa.product_id = p.product_id

LEFT JOIN categoryattributes ca ON ca.category_attribute_id = pa.category_attribute_1id

GROUP BY p.product_id, p.title, p.description, c.name, pc.name, p.location, p.price, p.currency;



Mpumep Ha reHepupaH embedding_text:

productid , embedding_text A
[PK] integer' text 1

2294 Jackets - 7b66b4fd. Quality Jackets product. Category: Jackets > Clothing. Brand: Nike, Condition: New, Size: XS, Color: Red, Gender: Male, Material: Silk, Type: Leather. Location: Bochum. Pri...

"Jackets 7b66b4fd. Quality Jackets product. Category: Jackets > Clothing. Brand: Nike,
Condition: New, Size: XS, Color: Red, Gender: Male, Material: Silk, Type: Leather. Location:
Bochum. Price: 136.34 EUR"

5. l’eHepupawe Ha BekTopckun embeddings co Python

Python ckpunTara ro BuntyBa Al mogenort all-MiniLM-L6-v2 n 3a cekoj TekCT reHepupa
BekTOop co 384 BpeQHOCTM KOj ro 3a4yByBa BO OasaTa:

from sentence_transformers import SentenceTransformer
import psycopg2

SentenceTransformer (

conn.commit()




MpoBepka geka embeddings ce reHepupaHn yCrneLHo:

SELECT product_id, embedding_text,

embedding IS NOT NULL AS has_embedding
FROM product_embeddings
LIMIT 5;

2024 Smart Lighting - 8232119. Quality Smart Lighting product. Category: Smart Lighting > Smart Home. Condition: New, Brand: Generic, Power: 1000W, Connectivity: Wired. Location: Catania. Price: 1. true

2025  Security Cameras - 7b1ce3d7. Quality Security Cameras product. Category: Security Cameras > Smart Home. C vity: Bl Brand: Arlo, Resolution: 2K, Condition: Used. Location: Konya. ..~ true

2026 Smart Sensors - e7e23670. Quality Smart Sensors product. Category: Smart Sensors > Smart Home. Brand: Generic, Connectivity: WiFi, Sensor Type: Door/Window, Condition: Used. Location: Paler...  true

2027 Home Automation Devices - 24f0d2c9. Quality Home Automation Devices product. Category: Home Automation Devices > Smart Home. Brand: Generic, Condition: New, Type: Hub, Connectivity: Bl... true

2028 Cardio Equipment - ¢6335734. Quality Cardio Equipment product. Category: Cardio Equipment > Fitness. Brand: Life Fitness, Resistance Level: Light, Type: Jump Rope, Condition: Used. Location: A..  true

6. Nperneg Ha embedding 3a KOHKpeTeH NpousBoA
Mperneg Ha embedding 3anuc 3a nponssog co ID 2294 (Nike jakHa):

select =
from product_embeddings
where product_id = 2294

2294  Jackets - 7bbbb4fd. Quality Jackets product. Category: Jackets > Clothing. Brand: Nike, Condition: New, Slze XS, Color: Red, Gender: Male, Mat

[0.050679285,0.06952143,0.0018344288,0.037880242,0.06871441,-0.015172314,0.13004196,0.0434043,-0.0005284489,0.035887465,0.029310467 -0.018464083,0.03244497,-0.062211964,0.026!




[MTPNMEHA

1. CeMaHTN4KO npebapyBaHe Mo TeKCT

Python ckpunTtaTa ro npetBopa TEKCTOT 3a npebapyBak-e BO BEKTOP U MM Haora Hajcnn4HuUTe
nNpoun3BoaM:

cur = conn.cursor(]
model = SentenceTransformer(

query

embedding = model.encode(guery).tolist()

OnepatopoT <=> npecmeTyBa cosine pacTtojaHue. Similarity = 1 - pactojaHue, kage 1.0 e
COBpLLIEHO coBMarame.

Pesynmamu

Bneas:




Home Living.




2. NMpebapyBare Ha CNIMYHU NpousBoaMU

HamecTo TekcT, ce 3ema embedding Ha NoCcToeYkn Npom3BoA 1 ce BapaaT ceEMaHTUYKM
CIMUYHM:

product_10

product_id,

Pesynmamu:

Bnes:




