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Graduated from University of Helsinki (Master of Science, computer science), currently a
doctoral student at University of Helsinki

Worked with Oracle products since 1993, worked for IT since 1990

Data and Database!
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Public speaker and an author
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* Pekka Kanerva is Oracle technology consultant working for Miracle
Finland Oy

* Pekka holds a Master’s degree at the Helsinki University of Technology
and he has been working with Oracle from the early 90'.

* He is specialized in Oracle technologies, application development with
PL/SQL and APEX, and Al/ML Services in Oracle Cloud. Pekka has acquired
several certificates on Oracle, Snowflake and Data Vault 2.0 technologies.
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Generative Al
\A

* Automate tasks, create efficiency, better outcomes and money savings

* Can help us

* Create possibilities that did not exist before

* o0 0

Intiate Task 1: Task & Task 2
Workflow Sumenarizotion Sentiment End Workflow
O*“Ql‘fs;s 3ener‘o\‘t ion
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Use cases (Tasks) are unlimited

I e

Content generation, augmentation

Summarization

Content personalization, customer segmentation

Question answering, Conversations

Virtual assistants

Language style transferring, adjust the tone

Creative writing, technical writing, articles, letters, emails,...
Translations, localizations

Feedback analysis, automated customer responses

Code generation, error detection, debugging, code conversions to another language
Code documentation, automated testing

* K X X K X X K K X X *
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Concerns about GenerativeAl

“\

* Legal issues
* Privacy
* Security
+ Intellectual property rights (IPR), protection
% Acts, laws,...
* Ethical issues
* Bias
% Misinformation
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Hallucination and old data

‘\

* When the LLM does not know (does not have the data for the answer), it
invents the answer: hallucinates

* When was the foundation model trained? Long time ago? Years ago? Old
data!

* The data used for model training might be erroneous (internet).

* How to check the answer is correct? Where did the model find the
answer?

* Note: remember the ”’job” of an LLM is to create content? So
hallucination is actually exactly what we were expecting.
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What about my own data?

“\

Data in the database

Data in our documentation
Data in our knowledge base
Data in our support system
Data in our...
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The solution?

“\

* Retrieval-Augmented Generation, RAG?
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* Adds the context

* Augments the LLM with your own data
* Adding data without training

* Grounds the responses to your data

* Reduces hallucination
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* Retrieval-Augmented Generation
% ”Retrieval”
* the ability to retrive data from a data source; database, internet,...

* "Augmented Generation”
* augmenting the generation process with retrieved data
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Generative Al without the context (ChatGPT

what is OML?

‘ @  OML can refer to a few different things depending on the context:

1.

Operational Machine Learning (OML): This refers to the practice of deploying, monitoring, and
managing machine learning models in a production environment. It involves the entire lifecycle
of machine learning, from maodel training and validation to deployment and ongeing
maintenance. OML is important for ensuring that models perform well over time and adapt to

new data.

. One More Level (OML): In gaming, "OML" is often used as an abbreviation for "One More

Level," which refers to the addictive nature of some games that encourage players to keep

playing "just one more level.”

Oracle Machine Learning (OML): This is a platform provided by Oracle that allows data
scientists and developers to build, train, and deploy machine learning models within Oracle

databases. It integrates machine learning capabilities directly into Oracle's database systems.

. Outright Monetary Transactions (OMT): In finance, "OML" might be confused with OMT, which

refers to a program by the European Central Bank aimed at stabilizing bond markets in the

Eurozone.

Online Math Learning (OML): A platform or website that provides resources and tutorials for

students to learn mathematics online.

Oh My Lord (OML): A casual expression used in online conversations or sacial media to express

surprise, excitement, or disbelief, similar to "Oh My God (OMG)."

The meaning of OML depends on the context in which it's used.

MIRACLE

Mirac
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RAG solution

Question

5
e

Question

What is OML?

Responss

OML stands for Oracle Machine Learning.
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Augmentation

I e

* The response can be augmented with data in the prompt (prompt
engineering)

* Orin a database, internet, or any data source we can reach

* But if we want to augment it with, for example, by data from pdf
documents or images, we need vectors
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# Unstructured data (text, image, voice, video,... ) is transformed
(encoded, embedded) into numeric representation and stored as vectors

* The data is stored as its semantic content, not the actual content,
obtained by vectorizing
¥
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Distance and Similarity metrics

I e

* Examples of these metrics

# Euclidean (EUCLIDEAN) and Euclidean Squared Distances
(EUCLIDEAN_SQUARED or L2 SQUARED)

# Cosine Similarity (COSINE)

# Dot Product Similarity (DOT)

* Manhattan Distance (MANHATTAN)
* Hamming Similarity (HAMMING)

* Used as a vector distance operand to the VECTOR_DISTANCE Function in
the Oracle Database 23ai

l I iRaC Le Copyright © Miracle Finland Oy

iracle Finland




Distance and Similarity metrics

multilingual

classification
and embedding

embed-multilingual-v2.0 768 256
support. See

supported
languages
here.

A model that

* The metric to be chosen e

to be classified
embed-english-v3.8 . 1024 512
or turned into

depends on the embedding model chosen!

English only.

% Use the distance/similarity metric e
that was used to train your embedding T e

m O d e I ° lot faster.

English only.

L] .
' Provides
* DOCU' l Ientatlono multilingual
classification
and embedding
embed-multilingual-v3.0 1024 512
support. See
supported
languages
here.
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CREATE TABLE t2 (

Oracle Database Vector datatype

v2 VECTOR(384, x),

Define dimension and format. V3 VECTOR(768, FLOAT32),
V4 VECTOR(1024, FLOAT64),

V5 VECTOR(4096, INT8),
V6 VECTOR(x, *)

Dimension: how many dimensions in a vector. )i
[1.1, 2.2, 3.3] has three dimensions.

DESC t2;

Name  Null? Type

V1 VECTOR(* , FLOAT32)
V2 VECTOR(384 , x*)
V3 VECTOR(768 , FLOAT32)
. . V4 VECTOR(1024 , FLOAT64)
Operations for using the new datatype. U= VECTOR (4096 . INT8)
V6 VECTOR(* , %)
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A table with data and a vector

“\

Create table MyText (
TextID Number(16),
TextClause (CLOB),
Text vector VECTOR);

MiRa‘ l e Copyright © Miracle Finland Oy
% I le Finland Oy

I ra cC



The RAG Process (simplified)

I e

* Generate vectors for unstructured data using an embedding model

% Save vectors into the database in a column of VECTOR datatype
* Create Approximate Vector Index for the VECTOR column
* Query using Al Vector Search (SQL)
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Approximate Vector Indexes

Graph Vector Index
(e.g. HNSW Index)

CREATE VECTOR INDEX text_idx ON Customer(text vector)
ORGANIZATION [INMEMORY NEIGHBOR GRAPH | NEIGHBOR PARTITIONS]
DISTANCE EUCLIDEAN | COSINE_SIMILARITY | HAMMING ...

Partition Vector Index
e.g. IVF_FLAT index
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SQL joins (Authors, Books, Pages)

Select pagelD
from Authors, Books, Pages

where Authors.authorlD = Books.authorID and
Books.bookID = Pages.bookID and
Books.bookGenre =Fiction’ and
Author.authorCountry = ’Finland’

order by vector_distance(pageVec, :queryVec)
fetch approx first 5 rows only; Converged Database
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Storing Documents




Question/ Answer/

LLM
LLM —> ————— B | Recponse
Tool Query Model P

Vectaorize, Search

Retrieve
Augment

Vectarstore

a

New
Prompt
(Question)
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Reranking

Answer/
Response

LLM

/’—\ . Rerank and
Retrieve

v Augment
select top-k

Vectorstore
J
— , —>
v ﬂ J ﬂ J

a ) Reranker

adds a relevance score
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Data Science Service

 File Edit View Run Kemel Gt Tabs Semings Help = File Edit View Run Kemel Git Tabs Help
+ 7 Laund | :

- o G & | [ Launcher % | Environment Explorer X + Bt C & | [ Launcher % [ Terminal 1 x Environment Explorer x
LY

(base) bash-2.2§ odsc conda install -s pypgx2410_p38_cpu_vl
+ | WARNINGIOOSE:The current platform matches the default platfors (xB6.64). Houever, if the pack being installed was ot built on xB6_64 it will not work.

Enviroment slug: pypp418_p38_cpu vi

IND:00C:Downlosding conda pack pypex2418_p38_cpu_v1

INFO:00SC:Writing to /home/datascience/.pypgx2410 p38_cpu vl.tar.gz

q Downloading pack pypx2410_p38_cpu_vi1: 10cs | N | 2.91G/2.91G [00:32¢00:00, 56.848/s]

Welcome to the Data Science service 1080:005 sdawload complete
g conda environment * fhome/datascience/ . pypge241@_p38_cpu_vl.tar.gz"
THFD:005C:Running conda-unpack script.
1D:005C Dounloading Notebooks for the pack: Orscle Property Graph 24.1 for CPU on Python 3.8
THED: O0SC: Checking for notebooks with prefix notebooks,/pypgx2418_p38_cpu_vl/
Saving Notebooks: : @it [00:08, ?it/s)
e the INFO:005C:Conda environment has been successfully installed.
Renoving: /home/datascience/.pypgx2a10_p38_cpu_vl.tar.gr
The environment setup is complate. To activate, run “conds activate /home/datascience/conda/pypgx2410_p38_cpu_vl® in your terminal. It may take a faw seconds for the kernel to appear in the Jupyterlab
launcher. To change the description of the environment, update fhome/datascience/conda/pypgx2418_p38_cpu_v1/*_manifest.yaml.
(base) bash-2.2¢ |

Name -

(=]
- conds
®

The Launcher provides

Extensions Kernels

Resource principsl @  Intemet @ Conda envirnments @ @ Refresh

cmo e © Launcher

remaining: ign Out imee © Terminal 1

T oFe it View Kemel Git Tabs Settings Help ORACLE Cloud ession remaining: 49min > Sign Out
m L] c ¢ @& Launcher x Environment Explorer x —
- o File Edit View Run Kemel Git Tabs Settings Help
o rme - ANACONDA. 0 m t Pt C & Blaunche x Notebook Explorer X [ B pypgx-graph_analytics-mach® | Bl Temminal 1 x Environment Explorer x
W conda M/ conda / B + X DO 0M » = & » Raw v Python [conda env:pypgx2410_p38_cpu_vi] O
rS O Name - You can access the diabetes dataset license here. 3
™ notebooks
B & ™ pyposi0 o3 cpu The notebook is compatible with the following Data Science conda environment:
+ Parallel Graph AnalytiX 23.1 and Oracle Property Graph 23,1 for CPU on Python 3.8 (version 1.0)
R 2
IS B
| . Conda Environments w1 import Logging
e b 1ogging. basicConfig(level=logging. ERROR)
N - RO
o 52 \'\"l" import warnings
B! ::‘j‘.r‘? warnings. filterwarnings(ignore')
X Name > Tvpe Language > Architecture > Created » Size > ATk
R g smport 3son
Ak St R e £
b -FY B il 2 Py 2= np
[ PyTorch 21 for GPU on Python 3.9 CataScence  Pyihon 38 GPU 2weeksago Q@D 7.36 CB R i import os
* Q“ e A= import pandas as pd
[ B \\_-_';D' import pypgx
= "7 PySpark 3.2 and Featurs Store a0 2| baascence  Pytnon3d cpu 2 waeks ago 277GB v A s ST €0 A5
€ ?;:F » import sklearn
Y o RS, import shutil
| I~
AN Ormole Froperty Graph 24.1 far CFU on Fythan DaiaScence  Pyihon 38 cPu 2 weeks ago QA 291 GB v raS smport tempfile
B N
B3l o8
[ ,\\‘\ya #rom ads.common.model import ADSModel
;’nl’\\, ARM Pack for Machine Learning 10 Python 38 cPu 2 monihs age 674 55 MB v ’Q,;' from ads.dataset.dataset_browser import DatasetBrowser
;:_ J‘;,}'_\' from ads.dataset.factory import DatasetFactory

from ads.evaluations.evaluator import ADSEvaluator
cmoe © Launcher from sklearn import datasets

from sklearn.ensenble import RandomForestClassifier
from sklearn.preprocessing import StandardScaler

1@ @ € Python[condaenvipypgx2410_p38_cpu_vi] | Idle Saving completed Mode: Command @ Ln1,Col 1 pypgx-graph_analytics-machine_learning.ipynb
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Data Science Service

% Al Quick Actions
Al quick actions

* DeplO)/l ng d fo un d atl O nm O d e I Explore, fine tune, deploy, test and evaluate popular Large Language Models with a few clicks.

* Fine-tuning a foundation model
* Test a foundation model ) Prerequisites

You need to have the necessary policies to use the resources in Al quick actions. For informatior
documentation

* Evaluating a model
* coo Deployments Evaluations

SRS T BT S e
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Al Service: Generative Al

= ORACLE Cloud Search resources, services, documentation, and Marketplace US Midwest (Chicago) »/ [} @ @ g

Generative Al Generation
To get started, choose a model and a preset prompt example. Then, refine the prompts and parameters to fit your use cases. See model types for more information.
Ovenden Model Example
Playground cohere.command v15.6 View model details Choose example A View code Parameters
Genacation cohere.command v15.6 _
cohere.command v14.2 Maximum output tokens (&)
Sumr e cohere.command-l!ght v15.6 ¢ generate to begin model response. To begin a new project, click "Clear". 600
cohere.command-light v14.2 =)
Embedding meta.llama-2-70b-chat Input + output tokens should be less than 4000
Dedicated Al clusters Temperature (©
Custom models —) !
Endpoints
Topp @
® 0,75
Scope
Topk @
Compartment .
AIML C Generate Copy input Clear Character count - 0 | Token limit - 4000 O
heliace (root)/AIML Output Stop sequences (0
View model response below. If you are unsatisfied with the response, adjust parameters and regenerate for a more desirable output. Enter sequence and press enter
Terms of Use and Privacy  Cookie Preferences Copyright © 2024, Oracle and/or its affiliates. All rights reserved.

Mi R a‘ l https://blogs.oracle.com/ai-and-datascience/post/ga-oci-generative-ai Copyright © Miracle Finland Oy
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Oracle Database 23ai

I e

ONNX models and Oracle Machine Learning

Vector datatype

Approximate Vector Indexes

PL/SQL Packages

Al Vector Search

Data dictionary views for DBMS_VECTOR

Several data models (relational, Graph, Spatial, JSON, ...)
SQL query language to query all this data

* % Xk X F*x X F* X X
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A RAG with APEX
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RAG Demo: GenAl + Al Vector Search

Search from your own PDFs

1. Chunk and embed PDFs
(done inside the database) to
vectors and store to DB

2. Ask a question

a) Get closest matches using
Al Vector Search

b) Send question and matches
to OCl GenAl and get answer

MIRAOCLE

racle inland

GenAl + Al Vector Search

Enter Question about PDFs’ content
What is oracle sovereign cloud

Answer from GenAl

Oracle Cloud Infrastructure Sovereign Cloud is a cloud deployment model that is specifically designed to help customers implement cloud
data sovereignty strategies and comply with unigue regulatory requirements. This offering from Oracle provides extra assurance and
control for customers who require that their data remains in a designated region and is isolated from the commercial public cloud.

The Oracle Sovereign Cloud Principles document outlines several considerations for implementing cloud sovereignty strategies. It is
intended to assist customers in understanding the potential business benefits of planning for the implementation of sovereign cloud
deployment strategies and associated product features.

Specifically, Oracle's Sovereign Cloud offers a realm that is isolated from their commercial public cloud. This isolation enables Oracle to
limit support and operations personnel to residents of a specific region, offering further control and adherence to regional requirements.

Would you like to know more about Oracle’s Sovereign Cloud offerings?

» Vector Search Results

» Intermediate results




Thank you!

QUESTIONS?

@HeliFromFinland
Blog: Helifromfinland.com

MIRAOCLE


mailto:Heli.helskyaho@miracleoy.fi
mailto:Pekka.kanerva@miracleoy.fi

	Slide 1: Build your own RAG solution
	Slide 2: Heli
	Slide 3: Books
	Slide 4: Pekka
	Slide 5: Generative AI
	Slide 6: Use cases (Tasks) are unlimited
	Slide 7: Concerns about GenerativeAI
	Slide 8: Hallucination and old data
	Slide 9: What about my own data?
	Slide 10: The solution?
	Slide 11: RAG
	Slide 12: RAG
	Slide 13: Generative AI without the context (ChatGPT)
	Slide 14: RAG solution
	Slide 15: Augmentation
	Slide 16: Vectors
	Slide 18: Distance and Similarity metrics
	Slide 19: Distance and Similarity metrics
	Slide 20: Oracle Database Vector datatype
	Slide 21: A table with data and a vector
	Slide 24: The RAG Process (simplified)
	Slide 25: Approximate Vector Indexes
	Slide 28: SQL joins (Authors, Books, Pages) 
	Slide 29: Storing Documents
	Slide 30: RAG
	Slide 31: Reranking
	Slide 32: Oracle?
	Slide 33: Data Science Service
	Slide 34: Data Science Service
	Slide 35: AI Service: Generative AI
	Slide 36: Oracle Database 23ai
	Slide 38: A RAG with APEX
	Slide 39: RAG Demo: GenAI + AI Vector Search Search from your own PDFs
	Slide 42: Thank you!

