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• 목차

 OCI Generative AI 소개

 기업용 LLM 신뢰성확보: RAG

 오라클 RAG 지원아키텍처: OCI Generative AI Agent

OCI Generative AI의주요특징을살펴보고,

LLM 프롬프트엔지니어링을통해서답변의신뢰성을높이는 RAG 기법에대하여소개합니다.

마지막으로오라클이 RAG 기법을지원하기위해개발한 OCI Generative AI Agent 아키텍처를

소개합니다.

발표내용요약



The following is intended to outline our general product direction. 

It is intended for information purposes only, and may not be 

incorporated into any contract. It is not a commitment to deliver 

any material, code, or functionality, and should not be relied

upon in making purchasing decisions. The development, release, 

timing, and pricing of any features or functionality described for 

Oracle’s products may change and remains at the sole discretion 

of Oracle Corporation.
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엔터프라이즈기업을위한 LLM 모델서비스

4

OCI Generative AI 서비스
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엔터프라이즈기업을위한 LLM 서비스지원모델
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OCI Generative AI 서비스
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오라클의 AI 서비스스택
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Data Platforms

OCI Data Science AI Vector Search 
in Oracle Database

MySQL HeatWave Vector Store OCI Data Labeling

AI Infrastructure

Compute bare metal instances and VMs 
with NVIDIA GPUs

OCI Supercluster with RDMA networking Block, object, and file storage; HPC filesystems

Data

NetSuite

OCI Generative AI OCI GenAI Agents Digital Assistant Speech Language Vision Document 
Understanding

AI Services
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AI Services

오라클의 AI 서비스스택
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Applications

OCI Generative AI OCI GenAI Agents Vision Document 
Understanding
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Digital Assistant Speech Language



오라클의 AI 서비스스택
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Applications

OCI Generative AI OCI GenAI Agents Digital Assistant Speech Language

AI Services
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Auto design 99.26%
Car 99.26%
Bumper 99.23%
Wheel 98.95%

Vision Document 
Understanding



Oracle Generative AI 전략 & 차별성
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엔터프라이즈기업을위한 SOTA LLM 모델제공
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Oracle Enterprise LLM Platform
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Llama-2 70B

Summarize 모델은문서에서가장중요한정보를정확하게포착하고고품질요약을생성하는특화모델

Command

Summarize

Embed

Command는 Cohere의고성능생성형 LLM 모델

모델크기: 6B (Medium), 52B 파라미터 (XL) 

Command XL 모델이 Command M 모델보다더높은정확성, Command M은비용및처리속도에강점

Meta에서개발한 llama-2 70B 파라미터텍스트생성모델

연구및상업적용도로무료로사용가능한개방형 LLM

Embed는텍스트를벡터로임베딩하는모델로영어및다국어언어임베딩모델(V3) 지원.  

더작고빠르지만성능이약간떨어지는 '라이트' 버전의모델도제공 (영어전용).



Oracle Gen AI Partnership with Cohere

1/25/2024

•

•

•
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OCI Generative AI 서비스: Playground
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12

Generation: Document Transformation Summarization

Document Embedding(D: 1024) Code Generation



OCI Generative AI 서비스: 전용모델
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OCI Generative AI 서비스: LLM 모델 Fine-Tuning
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OCI Generative AI 서비스: LLM 모델 Fine-Tuning
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OCI Generative AI 서비스: LLM 모델관리
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SOTA Open-Source & Commercial Model 지원서비스
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OCI Generative AI 서비스
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+

End-2-End Managed LLM Service



고려사항
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Oracle Enterprise LLM Platform
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Designed for 
enterprise

Tailored to your data
OCI Generative AI 서비스를통해자신의
데이터를활용해모델을개선할수
있습니다.

Security and 
privacy

Predictable performance 
and pricing



기업용 LLM의도전과제
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Oracle Enterprise LLM Platform
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Prompt Engineering Based Solution RAG Approach



Auto-Regressive LLM 모델의한계: Hallucination, 신뢰성이슈
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Reference: https://deepmind.google/



RAG(Retrieval Augmented Generation)
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RAG(Retrieval Augmented Generation)
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W5H1, 육하원칙

23

인간커뮤니케이션
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Prompt Engineering

24

LLM과커뮤니케이션
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Prompt Engineering
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LLM과커뮤니케이션
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Role

Instruction

Context

Question

Few Shot

Output

역할

지시

문맥

질문

예시

출력형태

Prompt

Generative AI (LLM,
Large Language Model)

답변의기반정보
조회 & 설정



RAG (Retrieval Augmented Generation)

2023년 4분기 우리 본부의
영업 실적 요약보고서를
조이나님 에게 지시해
주세요. 관련 문서도 함께
제공해 주세요

1

관련 문서 찾기2

이 문서를 참조하여
지난 분기 본부 영업 실적
요약보고서
팀장님에게 제출하세요

3

보고서 제출합니다

4

R
Retrieve

A
Augmented

G
Generation

OpenSearch Database

LLM(Large language Model)

Application Server
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사용자 UI



RAG(Retrieval Augmented Generation) 아키텍처
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Keyword 검색

시멘틱검색
(Based in 

Embeded Vector)

Prompt

Prompt+

Context

Document: 

Context
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Embedding model의성능지표 (Huggingface Leaderboard)
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RAG(Retrieval Augmented Generation) 아키텍처
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Massive Text Embedding Benchmark (MTEB) Leaderboard: 2023.11.15 기준



VectorDBs in OCI
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RAG(Retrieval Augmented Generation) 아키텍처
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OpenSearch Oracle 23C MySQL Heatwave
OCI Cache

: Managed Redis
PostgreSQL



RAG 지원을위한 Oracle DB의전략 : Vector Type in DB 23c

•

•

•

•

• 고객들은이미오라클 DB 내에대규모의
operational/analytical enterprise data를운용중

• 별도의 Vector DB를구성하는것보다이미운영중인오라클
DB 안에 vector embedding을추가하는것이 (1) 구현의
용이성, (2) 비용절감, (3) 성능/안정성제공측면에서효율적

Image 
Embedding 
Generation

Input Image
(client)

Load 
image as 

BLOB

Vector
embedding

Return 
Top 

Matches

Output MatchesOracle Database Search for 
similar image 

vectors
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create table galaxies (

id number, 

name varchar2(50), 

doc varchar2(500), 

embedding vector

);

insert into galaxies values (1, 'M31’, 

'Messier 31 is a barred spiral galaxy in 

the Andromeda constellation which has a lot 

of barred spiral galaxies.', 

'[0,2,2,0,0]’); 

insert into galaxies values (2, 'M33', 

'Messier 33 is a spiral galaxy in the 

Triangulum constellation.’, 

'[0,0,1,0,0]’); 

insert into galaxies values (3, 'M58', 

'Messier 58 is an intermediate barred 

spiral galaxy in the Virgo constellation.’,

'[1,1,1,0,0]’); 



Oracle Cloud Summit | Copyright ©  2024, Oracle and/or its affiliates  32

create table galaxies (

id number, 

name varchar2(50), 

doc varchar2(500), 

embedding vector

);

insert into galaxies values (1, 'M31’, 

'Messier 31 is a barred spiral galaxy in 

the Andromeda constellation which has a lot 

of barred spiral galaxies.', 

'[0,2,2,0,0]’); 

insert into galaxies values (2, 'M33', 

'Messier 33 is a spiral galaxy in the 

Triangulum constellation.’, 

'[0,0,1,0,0]’); 

insert into galaxies values (3, 'M58', 

'Messier 58 is an intermediate barred 

spiral galaxy in the Virgo constellation.’,

'[1,1,1,0,0]’); 
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Euclidean Distance Cosine Similarity

Dot Product Similarity Manhattan Distance

Hamming Distance
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SELECT name, 

VECTOR_DISTANCE( embedding, 

(SELECT embedding FROM galaxies WHERE name = 'NGC1073’), 

COSINE ) as vector_similarity

FROM galaxies 

WHERE name <> 'NGC1073’ 

ORDER BY VECTOR_DISTANCE( embedding, 

(SELECT embedding FROM galaxies WHERE name = 'NGC1073’), 

COSINE ) 

FETCH FIRST 3 ROWS ONLY;

NAME VECTOR_SIMILARITY 

_______ _______________________________________________________________ 

M31 0.0000000000000002220446049250313 

M91 0.0000000000000002220446049250313 

M77 0.0000000000000002220446049250313
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LLM Application
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Document: 

Context

Question

Embedding

Prompt Generation 

With history in Cache

2-1 2-2
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Keyword 검색
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: Managed Redis
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RAG(Retrieval Augmented Generation)
기업지식/데이터를활용하여 hallucination 없는 Q&A 지원

 Enterprise-level Gen AI Application 개발을위해서는 RAG 지원은필수

 오라클은 Oracle DB 내에서 Vector DB의구성지원

38

Prompt

Chat History

Embedding 
Model

”What’s the policy?”

”What’s my corporate 
401k policy?”

Enhanced 
Prompt

Similarity Search

Relational Database

Vector ID 
Matches

Fetch docs for matching IDs

Augmented 
Prompt

Enhanced prompt + policy details + 
scenario examples + known concerns + 

expected policy changes…

LLM

Private 
content

RESPONSE

Vector Database

embedding

embedding
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OCI Generative AI Agents (Beta) 

OCI OpenSearch

ReRanker

(LLM)

Text generation

(LLM)

OCI 
Generative AI 

Agents 
RAG service

EDW

ERP

Object Store

HCM

Business
Application

1 – Natural language query

8 – Natural language results

2 – Semantic search

3 – Retrieved documents

Enterprise 
knowledge 

bases

4 – ReRank

5 – Relevance ranking

6 – User query & references

7 – Grounded results
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Prompt Generation 
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LLM Application

OCI Cache
: Managed Redis

 History of Prompt

2-0

LangChain

LLamaIndex

Spring AI
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RAG with OpenSearch in Beta Jan 2024

정보수집
OCI Gen AI Agent 현재베타상태이며데이터저장소로 OCI OpenSearch 지원.

에이전트작동방식

OCI Gen AI Agent는관련정보를조회하고프롬프트의컨텍스트에설정하는
일련의작업을추상화및자동화.

고성능생성형모델과통합
OCI Gen AI Agent는 OCI Generative AI 서비스모델(Cohere 및 Llama-2)을기본
지원.

Reasoning & Planning
OCI Gen AI Agent는 ReAct framework을통해서일련의생각, 행동, 관찰을
바탕으로추론, 계획및동작

멀티-턴에이전트
과거요청기록을유지, 모델컨텍스트와응답을재정의하여명확성향상
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ReAct Framework



Oracle Cloud Summit | Copyright ©  2024, Oracle and/or its affiliates  

RAG with OpenSearch in Beta Jan 2024

정보수집
OCI Gen AI Agent 현재베타상태이며데이터저장소로 OCI OpenSearch 지원.

2024 상반기 Oracle Database 23c AI Vector Search와 MySQL 
HeatWave Vector Store 지원예정

에이전트작동방식

OCI Gen AI Agent는관련정보를조회하고프롬프트의컨텍스트에설정하는
일련의작업을추상화및자동화.

고성능생성형모델과통합
OCI Gen AI Agent는 OCI Generative AI 서비스모델(Cohere 및 Llama-2)을기본
지원.

Reasoning & Planning
OCI Gen AI Agent는 ReAct framework을통해서일련의생각, 행동, 관찰을
바탕으로추론, 계획및동작

멀티-턴에이전트
과거요청기록을유지, 모델컨텍스트와응답을재정의하여명확성향상
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LLM Application
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Cohere 

SELECT AI <ACTION>
Give me the average 
salary of employees in 
each department;

AI Profile
• Database metadata
• LLM to use

Produce Prompt
• profile + question

Generate SQL 
using LLM

OpenAI

Return query 
results or SQL to 

app

REST

1 2 3 4

dbms_cloud_ai.create_profile

dbms_cloud_ai.set_profile

ACTION

runsql return sql result set

narrate return a conversational result

showsql return the generated query

chat general AI-chat conversation
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새로운 DBMS_CLOUD_AI PL/SQL 패키지를 사용하여 사용 가능

키워드 AI 및질문과함께표준 SELECT 문을
사용합니다.

다른 SQL 결과집합과마찬가지로결과를
처리합니다.

Actions

• runsql - SQL 결과집합반환(기본값)

• showsql –생성된쿼리문반환

• narrate –대화결과반환

• Chat –일반 AI 챗
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LLM Application

LangChain

LLamaIndex

Spring AI

Multi-Turn Agent

ReAct Framework
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김태완상무, 한국오라클

taewan.kim@oracle.com
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