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01 5CIQUS::H\Jﬁ Objectives
e 05UTwKanA1s Embedding ua:nisjandiundiedou Cosine, L2 ta: Inner Product (G
o Ustiuldsnidatamastuoniaastu PostgreSQL waztbalandsts Vector Database wgn
» G0dv PostgreSQL 18 Au pgvector uazidonsiadoya vector, halfvec, sparsevec [dikunzaw
e d@$1v Embedding 91n10na1saoe Python wsauuuv Chunk uaslkaatgngiudoya
o adwuazusulay Index wuu HNSW uas IVFFlat soudvaisAurinbiiaulunsav
e a1 Hybrid Search ua:zugndoyaucda: Tenant A28 Row-Level Security
o @570 RAG Pipeline Ndvdayann PostgreSQL Ua:00uw3ouduavLKavALT

e J0ARUATWAISAUKIUA:USEENEATW 1A UKUQUAS:UUTUAISTEUIUDSZY

02 A3ULWIKUIY Target Audience
o UnWau Backend ua: Al AdovasuilinosAuRIBIAIUKUIEKED RAG
o MUATS PostgreSQL agudaua:zlidova1stiiu Vector Database 3ns:uu
« Data Engineer Aqua Pipeline Joyala:doviaduudayalRs:uu Al

o Tech Lead uazannudns:uuidovidoniuanivdataunntaastiiy

03 ALAUYDIVKANFQAS Highlights
» Wgudayaiidag wnlnosoginudayassiolu PostgreSQL
o a\)ﬁaqnﬁunau dadv lkaadoya a$v Index wazAuK
« AukwWiudu Hybrid Search soUFAUAUAI LKLY
» UaaaAsuuuka1uanA1 Row-Level Security ua: Role a1uag1vldud

« RAG fasavaauld Anoudvdvionaisduniunansy
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04 ﬂ:)‘lU%\ﬁUg):‘lU Prerequisites
o Wou SQL (alus=du SELECT, JOIN, CREATE TABLE ua: CREATE INDEX

Wou Python duWiugnuld wu WuAdu asdadvudinind wazaisisun AP

o 18A1dv Docker (Wovduua: Command Line g

0 API Key vouiliusnis Embedding/LLM k3awsautsluiaauuu Local A3nennsiasouii
[U9ludoviiuszaunisaidiu Machine Learning uifau

05 FvhdaviaSuuaziAsaviio Setup & Tools

$19A1S s1gasdua

aunasai Notebook (Windows, macOS k3o Linux) RAM 16 GB JulU
g‘\uﬁaqa PostgreSQL 18 ua: pgvector 0.8.x uu Docker Desktop
auuazlausis Python 3.12 JulU, psycopg 3 ua: pgvector-python
Embedding/LLM API yavdlRusSAsAFBuuEon k$alulaauuu Local

wndavijo VS Code Ko Editor Aata ua: psql k3o DBeaver

KUIBLKQ: JISoulaseu APl Key vaudtRusnis Embedding ua: LLM Rautovtd kSoidonisluiaa Embedding ua: LLM wuu
Local Arviuuutndavloslidevdvdoyasannieuan Ins1nsavlwad Docker Compose Lia:s19n1saadviRaavkin Aasaady
ua:av Image tRiBuusosrouduaus Workshop t3yalonaisdiogurSolonaisuovqiSeutoviliddoyadu

06 ATNWSIVAISISU 1 IU Big Picture

Ju KodoKan

Bouw wusAa Embedding ua: Vector Search, @adv PostgreSQL 18 fiu pgvector Gou Docker, stiadoya vector,

Section 1-4 halfvec, sparsevec, asv Embedding dog Python wSau Chunking onans ua: Index wuu HNSW fAu
IVFFlat

(VTR L] Hybrid Search @29 Full-text Search ua: Rank Fusion, nsov Metadata uazugndoyagnA1doy Row-Level

Section 5-10 Security, @19 RAG Pipeline, Ja Recall wa:us=ansnaw, quas:uuasy wa: Workshop stuuaiuaaulonans
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d$10SEUUAUKILEVYAIIUKUIYLAE RAG uu PostgreSQL , Tsw
6 ¥aluv

(oK1n1sausy - Section 1-6

o Embedding, Vector Search uazn1{udav PostgreSQL

Embedding Aoo:ls uasrirludonoiuinaukuieinanusveginanuluiiuoniaas

A1s3an1AaTY: Cosine Distance, L2 Distance ua: Inner Product Aastdanuuula

tiuniaasiu PostgreSQL tiguAu Vector Database wgn: AUdaandovyavdoya ans Lasviuqua
Jos1Aandavs: yunadaya KLUdeAMUTIOY Index uazUsureun1sAURIGaIUA

Lab: Gadv PostgreSQL 18 ua: pgvector

Su PostgreSQL 18 wsau pgvector dou Docker Compose ua:tdatd CREATE EXTENSION vector
sladaya vector, halfvec ua: sparsevec AunisidanlkikuizAvyUIaUa=IUdUTE

Binary Quantization d280a bit wa:A1SAURILUUEDVTULHDAAKUDIAIIUT

Lab: a81v01579 documents La: chunks 13239vAUK1IA28AIETUANSSEYENTINVEULUU

Lab: a$1v Embedding G298 Python uazlkaalanans

13un Embedding API K3alulaa Open Source tuu Local 91a Python
Chunking: LUvauyu1a 01WKITD uazANsAIKUQdIugaunus:k3w Chunk
1iu Metadata Asn0u U ukavAL KON JUR wazassuvavlulaa

Lab: lkaalonansiuu Batch dou psycopg 3 ua: COPY WonULED

° Lab: Exact vs Approximate Search ua: Index

Exact Search uuu Sequential Scan igunu Approximate Nearest Neighbor
HNSW: wasniilaas m, ef_construction ua: hnsw.ef_search fiunadonnuuuuazA1uLEd
IVFFlat: a1sAnKua lists, ivfflat.probes uazikawandoviidayanauadiv Index

Iterative Index Scan tu pgvector 0.8 dKsunisAurkInbiouly WHERE
Lab: @319 Index nvaaviuu udatfsuaiuaznaawsnu Exact Search

a Lab: Hybrid Search a29 Full-text Search

9080uvaV Vector Search Audolaw: sRaFUAT ua:Ago

Full-text Search a2@ tsvector, tsquery ua: GIN Index

SJUWadovLUUAdY Reciprocal Rank Fusion Tu SQL Aduiden

Lab: lAUNAAUKILUULIANLODS LWWUATAU Lasluu Hybrid AuA1atuyaldeonu

a Lab: asav Metadata ua: Multi-tenant a2g RLS

09ALLUUADAUU Metadata ua: JSONB d1ksunsovauus:LAn Jui ua:ans
Partial Index ua: Partitioning ladayauda:ngudvuradivAuuin

Row-Level Security ugndayauda: Tenant IRA1sAUKILRULQWIdoYaUaVaULDY
Lab: nadaudnigidaua: Tenant AukiudaliiRulonaisyavAuuazAu
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a$1VStUUAUKILBYAIIWKUIYLA: RAG uu PostgreSQL , sou
WoK1A1sausy - Section 7-10 (dd) 6 Boluv

Workshop: a$1v RAG Pipeline as8 Python

Juaau RAG: Sufau @819 Embedding @v Chunk RiAsadav uazUsznou Context
Wou Prompt K LLM aauda Context tindu uazuantbaliwudiaau
LLUULLKEaVAUYavLda:A10oU WU Solonaisuaskin

Workshop: asv API mumauumméﬂr‘ia\]ﬂaqamn PostgreSQL

a Lab: JaatuniwaIsAUKILazUs=ansaw

asugaAnunadauwsouA10aUngndavINLONE1SISY

30 Recall@k uattivuwavavnaisusu Chunking, Index ua: Hybrid Search
91U EXPLAIN ANALYZE 31 Query 13 Index k3ol ua:9and

Lab: Usu ef_search ua: probes uasvufinwandubutiguauan

a quas:zuuTunsidviuasy

vauazkuIeAMUTIuA1ISasIv Index, maintenance_work_mem La:n1sasvlLuuyuIu
sulnaonans audayalin uazn1sagiv Embedding thuldawasuluioa

Backup, Restore ua: Replication yova1s1viboalaas

usSA1s Managed Asovsu pgvector 13U Supabase, Neon tia: Amazon RDS

nidon: Wagiudoyall Al Agent Wwiu MCP ag1vlaoasfiedos Role 81uaguidud

n Workshop: stuuaiuaaudInonaisvavigissu

Workshop: ihgatonaisddognukalonaisyaviieutdns:uudvud Chunking &v Index
NAdoUAIAIUIZY 0SIDUKEVAL LasUsuanAuKIlDD
asyuuonivinUidAus:uuyavautovua: Checklist Aioudu Production
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07 18yuduudaldacls outcomes
+ StUUAUKIRTETGDSY Vector Search wa: Hybrid Search uu PostgreSQL
« 130a Index WWu HNSW K3o IVFFlat wsauA1AUSULAD
« Pipeline daya Chunking, Embedding ua:n1slkaaluu Batch
» ugndayavaaany Row-Level Security §1HSukay Tenant
» RAG w3aud1v3v AP| nunauRuanlkavAuT

» Jawald sanadou Recall@k tlazna EXPLAIN

08 r?iuﬁ@lé'uuo:ms?u Deliverables
o lonaisusznounisausu (Wad Docker Compose lazansud SQL drsuduArgiudoya
« 1A Python d11su Chunking, Embedding, Hybrid Search ua: RAG Pipeline Ar1s:k31938u
o yaAAIUNadoUWSouansUdda Recall@k ua: Checklist Aioudu Production

o UsznAtisuasoukangas (Certificate of Completion) wazgovnivaauniudng1nsKavIURANGas

09 ziau“awzaau Instructor

—— - '

a.aaas lagu InvasyovaniUulondilvadisnoansasvs:uuAuKILa: RAG uu PostgreSQL wuuaviarinaguaau
duudmsioeudoya nMsidonsiadoyaua: Index [Usudivnisdanauazquas:uu Ji3eudvntonvasiuasikanaljoukav
udazaisdadule uaztrlAoAuuuanvilanaululsuldaugiudoyavovauovldnun

s1A1A10USU 3,900 uan/nau - aul? IN-HOUSE valutauasinn

3,900 UN i @otiisou VAT 7%)

Q, 02-570-8449 (J 088-807-9770
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