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C Economic Potential of Data & Al

C Innovation & Disruption

C Leverage ML Algorithms in Oracle
CBuild & Leverage OCI

C Robots & Future (Foundation Models)

C Goal is Exposure to W.I.N.
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Economic potential of Data & Al* - McKinsey & Co.

The very nature of digital data presents a challenge

Digital

Can be copied
perfectly infinitely

Data

Shape of origin is
rarely shape of use

=
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Digital Capital and Superstar Firms!
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Requires a whole system
to create, repurpose, and protect
data products

Requires shapeshifting
to achieve
maximum value
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Digital capital quantities
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Digital capital quantities by market value

of a firm’s value is
digital capital

Digital capital is more concentrated
than any other asset class

Most value concentrated in top decile
of firms by market value

Digital capital accumulation predicts
firm productivity 3 years out

*Data-driven Transformation, Oracle



Disruptive Innovation Examples

A Postal Mail s A Email \
A Telegraph A Telephone / Cell Phone |
A Trains A Cars / Planes
A Metal / Wood / Glass A Plastics

A Pictures (Chemlcal)w A Digital Pictures "=+,
A Computer A Smartphone/Tablet

A Floppy/Zip Drive gy A USB p—

A Encyclopedia T A wikipedia | s

A Filing Cabinet == A Database .



Disruptive Innovation Current Examples

A EMail we—— A Text/Snapchat/Instagram
A Telephone/Cell Phone A Smart Watch / Implant
A Cars/Planes =2 A Virtual Calls & Meetings

=

A Digital Pictures « = A VR - Life Record

A Smartphone/Tablet A Apple Watch / 10T EE5&
A USB A Cloud / Google Docs.
A Wikipedia A Alexa & Sirl =




Cwideison ™ (e 100 years (1981)

100 years

< Beia] : not 200 & now
obsolete
&
But went To here in

4900 years Almost 5000 years
— ago, not 1500
(In Mesopotamia)

* Above from Reddit; One Commeriirst Flight to Moon in 65 Years



Innovation: MUCH MORE than Al (just a tool)

What does an Innovative Company Look Like?

First knowledge = s
Forming an attitude Growth >
Decision to adopt or reject
Implementation and use
Confirmation of Decision

Current
Technology

g Emerging
Technelogy

Time

bk owhE

Gabriel Tarde i 1903 (The S-curve or Diffusion Curve); A | n
the later stages no amount of new investment in that
product will yireld a nor mal r

richniemiec@gmail.com viscosityna.com @richniemiec 8



“Oracle Focus: Cioud Data, Apps 9
Security, ML, & Al! : : ' /-e’r:.f'r‘ L (-
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Innovation Components for Business}. 7 .
) § [

| admire risk takers. | like leaders - people who do things before '
they become fashionable or popular. | find that .

J kind of integrity inspirational.” \
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Oracle Machine Learning Algorithms and Analytics in Oracle Database

i g

CLAS?IFICATION 9:3‘@:—»“

* Naive Bayes
Logistic Regression (GLM)
Decision Tree
Random Forest
Neural Network
Support Vector Machine (SVM)
Explicit Semantic Analysis
XGBoost*

ANOMALY DETECTION _ *. _ .
+ One-Class SVM ;‘{‘:.i
» MSET-SPRT* T

CLUSTERING S,
+ Hierarchical K-Means ©:¢.—»%
« Hierarchical O-Cluster ‘= *%'
» Expectation Maximization (EM)

o
s

TIME SERIES "\ A
+ Forecasting - Exponential Smoothing
* Includes popular models
e.g. Holt-Winters with trends,
seasonality, irregular time series

L Algorithm Cheat Sheet
Algorithm Documentation

REGRESSION = =%
» Generalized Linear Model (GLM)
» Support Vector Machine (SVM)
» Stepwise Linear regression
» Neural Network
» XGBoost* &

ATTRIBUTE IMPORTANCE *
« Minimum Description Length
« Random Forest
» Unsupervised Pairwise KL Divergence
» CUR decomposition for row & Al

ASSOCIATION RULES %
_>o-
i

-
a

‘o—>: ]

ae iOmsre o
A1 A2 AZAS ASABAT

* A priori

SQL ANALYTICS
» SQL Windows
» SQL Patterns
» SQL Aggregates

Copyright © 2022, Oracle and/or its affiliates. All rights reserved.

FEATURE EXTRACTION
« Principal Comp Analysis (PCA)
* Non-negative Matrix Factorization
+ Singular Value Decomposition (SVD)
 Explicit Semantic Analysis (ESA)

Row IMPORTANCE

* CUR Decomposition
/7’ ’(\ ,
RANKING "/ /\\“) ("")
* XGBoost* [“wu= \"..‘.:'/ @

TEXT MINING SUPPORT
+ Algorithms support text columns
» Tokenization and theme extraction
 Explicit Semantic Analysis (ESA)

===

STATISTICAL FUNCTIONS
* min, max, median, stdev, t-test, F-test,
Pearson’s, Chi-Sq, ANOVA, etc.

Includes support for partitioned models,
integrated text mining,
automated data preparation

*Newin21c




Similarity Searches using LLMs are easier**

— ORACLE DATABASE 23ai
(IMAGES, DOCUMENTS, 4 \
SOUND ETC.)
&E E I VECTOR EMBEDDING I
& OBJECT ENCODING SEARCH FOR SIMILAR
OBJECT VECTORS

L
E23ai

SEARCH MATCHES

&IZ

VectorDB FREE in 23ai Databe

A Similarity Searches or exact
searches using SQL & PL/SQL

A Provide LLMs with context to search

A Create, Search & Index Vectors
A All in Oracle23ai (23.4.0.24.05)
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Retrieval Augmented Generation
How it works

The user’s question is 1
encoded as a vector and > 7149
sent to a Vector DB

62E-003,-1.3

Vector DB finds private
content that closely match
the user's question

User

2
GenAl 3 The content is sent to the
é— GenAl to help answer the
GenAl uses the content plus 4 user's question

general knowledge to
provide an informed answer



Embed the Semantics o f Wor d,

*gdrant.tech
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Vectorize the Data into MANY dimensions

TSNE Vi ion of Book E Genre —
9 = I,YouTube Search
: b ResNet-50 . pe
“ ST VL. ik coaiecre
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@OpenAI
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A gentle introduction to Vector Databases | Zain Hasan | Conf42 Machine Learning 2023

@ S;T:imbers w oy Like GR ~> Share 4 Download
FaceNet (92% accuracy) uses 128 dimensions @&NM, 256, or 512€igeny; FaceNet512 97%




Example: the features for a house image could be

Vector Features House

a . 33 Type of Roof
Decorations

42 - Each dimension
Number of Stories § represents a different
) 16 S 2 feature of the house
o 21 Building Materials

FIND ME AHOUSE FOR SALE
THAT IS SIMILAR TO THIS ONE

The distance between the vectors
is proportional to their semantic similarity

rd,

Similarity Search

Similar | ot ac i A ;
__ =
G

Easily search documents, images,
and other unstructured data

'Y

21 16 42 33 ) & > |36 14 32

¥

Distance (Euclidean Norm)
=SQRT((36-21)2+(14-16)%+(32-42)2+(28-21)?)

> d, Based on their conceptual content




Create table with Vector Data Type & Blob

CREATE TABLE house_for_sale (house_id number,
price number,
city varchar2(4e90),

house photo blob,
house_ vector vector

)s

Find houses that are similar to this picture
and match the customer's preferred city
and budget

SELECT -

FROM house_for_sale

WHERE price <= (SELECT budget FROM customer ..)
AND city in (SELECT search_city FROM customer ..)

ORDER BY vector _distance(house_ vector, :input_vector);




Oracle Al Vector search!*

. 1 B ONNX
O PyTOrCh TensorFlow ?&G RUNTIME

@& OpenAI ‘ P n.@d@
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> [1149) SQL
~ Hugging Face " JavaScript Stored Procedures
PLSQL Stored Procedur
W 4’ LanaChain =) o\o e
@@ GoldenGate
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PaLM 24, Bard 5 {REST} {JSON]}

Oracle Cloud
Gengrative Al

FYI



Quick Informationon Embeddi ng

A Download Vector Embedding Models from Oracle Object
Storage into Oracle Autonomous Database

A Next Slides - Show Some Basics of this Lab:

FromLiveLabsAl Vector SearchRAG with APEX and Autonomous Database
https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/home

A The URL to tinybert.onnx is in the lab
A The URL to all-MiniLM-L6-v2.onnx is in the lab

(This is ONNX-ported version of sentence-transformers/all-
MiniLM-L6-v2 for generating text embeddings.)



https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2
https://huggingface.co/sentence-transformers/all-MiniLM-L6-v2

Create Credential to a Cloud (Oracle, Azure, AWS)

Go into Autonomous Database first (Go to SOL - Put credentials to use below):
BEGIN

DBMS_CLOUD.CREATE_CREDENTIAL(

. _! ' -- (Check the Credential)
credential_nam e => OBJ_ST_ORE_CRED , select credential_name enabled
username =>'oci_cloud login_username’, from user_credentials
p asS S WOoOr m:l C-I:OHd F,)as SWO rd 6 ) , -- (Get ERROR ORA20401 executing comman@y

— — You may need to add one of these to login

END:; 8raclelsdggg][yc(ljmljdS_ervibreioud_Iogin

/ (bhagkgturi er?our o_rzSgE)nAfOl; Keith_ake)

-- (IN CASE YOU NEED TO DROP THE CREDENTIAL)

PL/SQL procedure successfully completed. |~ 5sus cLoun.orop cReEDENTIALC

. . . -- credential name=> 0 0BJ STORE _ CRI

Elapsed: 00:00:00.050 e e - -

-/

FromLivelLabsAl Vector SearchRAG with APEX and Autonomous Database
https://apexapps.oracle.com/pls/apex/r/dbpm/livelabs/home




Create a User called VECTOR and Grant Access:

CREATE USER VECTOR identified by password,;

User VECTOR created.
Elapsed: 00:00:00.096

GRANT CONNECT to VECTOR,;

GRANT CREATE SESSION to VECTOR;

GRANT RESOURCE to VECTOR;

GRANT DB_DEVELOPER_ROLE to VECTOR;

GRANT EXECUTE ON DBMS_CLOUD TO VECTOR;

GRANT EXECUTE ON DBMS_VECTOR TO VECTOR,;
GRANT EXECUTE ON DBMS_VECTOR_CHAIN TO VECTOR,;
GRANT CREATE ANY DIRECTORY TO VECTOR;

GRANT EXECUTE ON DBMS_CLOUD_AI TO VECTOR;
GRANT CREATE MINING MODEL TO ADMIN;

Grant succeeded. (this repeats for each grant...)
Elapsed: 00:00:00.011




Create a Staging Directory as the Vector User

kkkkkkkkkkkkkkkhkkkkkkkhkkkkkkhkkhkkkkkkhkhhkkkkhkhkhhhkkkkkkhhhkkkkkhkhhkkkkkkhkkkkkkhhhkkkkkkkhkkkkkkkhkkkkkkkx

-- ONXX: Login as VECTOR use DBMS CLOUD.GET_OBJECTS procedure
-- to download ONNX embedding model files from Oracle Object Storage bucket
-- into Oracle ADB. You will download two different models.

kkkkkkkkkkkkkkkkkhkkkhkkhhkkkhhkkkhhkkhkkhhkkhkkhkkhhkkhkkhkkhkkhkhkkhkhkkhhkkkkhkkkkhkhkkhkhkkhkkhkhkkhkkkhhkkhhkhkkkkhkkkhhkkhkkkkkkx

Run to create the staqging directory:

CREATE DIRECTORY staging AS 'stage’;

Directory STAGING created.
Elapsed: 00:00:00.035

A On Oracle Cloud, the "staging directory" is typically located within your Oracle Cloud Infrastructure
( ] ) storage service, within a bucket you create

A This SQL statement, typically used in databases like Oracle, creates a directory object named
"staging" which is linked to a physical directory on the server file system called "stage" - essentially
creating an alias for that directory within the database for easier access when working with external
data like files.



Get the Model from the Internet to our ADB

BEGIN DBMS CLOUD.GET OBJECT(
credential nhame =>'0OBJ _STORE_CRED,
object_uri => '<URL to onnx model>',
directory _name => 'staging’,
file_name => '<file_ name in_adb>");

END;

~

A We égktlVector Embedding Models from the Internet to our Database.
A We 6 | Miny@ertt(faster BERT from Google using distillation)
A We 06 | kll-MjreLtM-L6-v2.0nnx sentence transformer (90M downloads)



Put the TinyBert Object to staging directory

BEGIN
DBMS CLOUD.GET_OBJECT(
credential name =>'0OBJ STORE CRED',
object uri=> ' htt ps: or angbedg.onhx,/ onnx/ o/
directory_name => 'staging’,
file_name =>'tinybert.onnx’
);
END;
/

PL/SQL procedure successfully completed.
Elapsed: 00:00:02.407

A These two are both Sentence Transformer Models.



Put all-MiniLM-L6-v2 Object into staging directory

BEGIN
DBMS_CLOUD.GET_OBJECT(
credential name =>'0OBJ_STORE_CRED',
object uri=> ' ht t p s onhX/odatl-MiaiLM:1&6-v2.0nnx’,
directory_name => 'staging’,
file_name =>"'minilml6.onnx’
);
END;
/

PL/SQL procedure successfully completed.
Elapsed: 00:00:05.116

A Thesemodel s are downl oaded from ORACLEO®S. |
A You can download models from Hugging Face (if safe) to your own cloud buckets.

A CAREFUL, not all Hugging Face models are safe. It is a target of model-based
attacks, including backdoors and malicious models.




Ensure Vector Embeddings Models in Staging?

kkkkkkkkkkkkkkkhkkkkkkkhkkkkkkhkkhkkkkkkhkhhkkkkhkhkhhhkkkkkkhhhkkkkkhkhhkkkkkkhkkkkkkhhhkkkkkkkhkkkkkkkhkkkkkkkx

- Check to ensure that embedding models made it to the staging directory

*kkkkkkkkkkkkkkhkkkkkkkhkkkkkkkhkhkkkkkhkhhhkkkkhkhkhhkhkkkkkhkhhhkkkkhkhkhhkkkkhkhkkhkkkkkhkhhhkkkkkhkkkkkkkkkkhkkkkkkk

SELECT *
FROM TABLE (DBMS_CLOUD.LIST_FILES('staging'));

OBJECT_NAME BYTES CHECKSUM CREATED LAST_MODIFIED

tinybert.onnx 17762137 null 2024-12-19T20:42:16.782058Z 2024-12-20T23:22:35.896493Z
minilml6.onnx 90627961 null 2024-12-20T23:18:55.360765Z 2024-12-20T23:18:58.1725597

Elapsed: 00:00:00.231
2 rows selected.

Next:
A Load onnx model from staging directory into the Database (as a JSON embedding model)
A load_onnx_model (directory, filename, modelname, metadata);




Load tinybert from staging to the Database

alter user vector quota 1000M on Data;

User VECTOR altered.
Elapsed: 00:00:00.229

BEGIN
DBMS VECTOR.LOAD ONNX_MODEL(

'staging’,

'tinybert.onnx’,

'TINYBERT_ _MODEL",
json(‘{"function":"embedding","embeddingOutput":"embedding","input":{"input":["DATA"]}}")
);

END;
/

PL/SQL procedure successfully completed.
Elapsed: 00:00:08.704



Load all-MiniLM-L6-v2 from staging to Database

BEGIN

DBMS VECTOR.LOAD ONNX_MODEL(
'staging’,
‘all-MiniLM-L6-v2.0nnx’,
'ALL_MINILM_L6V2MODEL',
json(‘{"function":"embedding","input":{"input":["DATA"]}}')
);
END;
/

PL/SQL procedure successfully completed.
Elapsed: 00:00:08.704



Check to Ensure the Model is Available!

SELECT MODEL_NAME, MINING_FUNCTION, ALGORITHM,
ALGORITHM_TYPE algo_type, round(MODEL_SIZE/1024/1024) MB

FROM user_mining_models;

MODEL_NAME MINING_FUNCTION ALGORITHM ALGO_TYPE MB
TINYBERT_MODEL EMBEDDING ONNX NATIVE 17
ALL_MINILM_L6V2MODEL EMBEDDING ONNX NATIVE 86

Elapsed: 00:00:00.018
2 rows selected.

-- DROP MINING MODEL TINYBERT _MODEL: (how to drop one)



L et 0 sEmPeddings using our tinybert Model

var params clob;

exec :params := {"provider":"database", "model":"tinybert_model"}

select dboms_vector.utl to_embedding(‘hello’, json(:params)) from dual;

- Or -

SQL> SELECT TO_VECTOR(VECTOR_EMBEDDING(tinybert_model USING 'hello' as input));

DBMS_VECTOR.UTL_TO_EMBEDDING('HELLO',JSON(:1))

[-9.76553112E-002,-9.89954844E-002,7.69771636E-003,-4.16760892E-003,-9.69305634E-002,-3.01141385E-002,-
2.63396613E-002,-2.98553891E-002,5.96499592E-002,4.13885899E-002,5.32859489E-002,6.57707453E-002,-1.47056757E-002,-4.18472625E-
002,4.1588001E-002,-2.86354572E-002,-7.56499246E-002,-4.16395674E-003,-1.52879998E-001,6.60010576E-002,-3.9013084E-002,3.15719917E-
002,1.2428958E-002,-2.47651711E-002,-1.16851285E-001,-7.82847106E-002,3.34323719E-002,8.03267583E-002,1.70483496E-002,-5.42407483E-
002,6.54291287E-002,-4.81935125E-003,6.11041225E-002,6.64106477E-003,-5.47054559E-002,1.85720883E-002,4.61712815E-002,6.67584091E-
002,-3.43164831E-001,-1.20346144E-001,2.67009158E-003,-3.44186276E-003,-1.65468566E-002,4.51022685E-002,4.42067534E-002,-2.18380205E-
002,-1.49694225E-002,-1.09606519E-001,-2.16011945E-002,-5.23173809E-002,4.68181819E-002,5.64826876E-002,-1.49605647E-002,3.72653268E-
002,-1.47246689E-001,4.11700085E-002,2.18855478E-002,5.21570891E-002,-5.16950563E-002,2.92262007E-002,-1.05014637E-001,5.92117012E-
002,2.69990992E-002,-2.36733295E-002,-7.85814412E-003,-4.2496141E-002,3.98769565E-002,2.16154419E-002,-1.06043808E-001,-1.15305468E-
001,-9.1003865E-002,-1.14506513E-001,1.24279328E-001,-1.10472776E-001,1.04268538E-002,1.19387396E-001,-6.29794821E-002,5.37114739E-
002,1.35457456E-001,9.85644683E-002,8.84661153E-002,-8.54598451E-003,6.47390559E-002,5.4405693E-002,-4.03263532E-002,6.13335148E-002, -
1.29728675E-001,5.63090965E-002,-3.50721553E-003,-9.17268917E-002,7.43714813E-003,4.87519503E-002,-5.50073683E-002,-3.47954184E-002,-
2.7143063E-002,2.03766637E-002,2.97280978E-002,-3.15301493E-002,8.57745484E-002,1.36437425E-002,-4.64899838E-002,6.70414418E-
004,1.89137571E-002,2.75369957E-002,-6.29998669E-002,-2.15399843E-002,-5.72631061E-002,9.59554762E-002,9.72774774E-002,2.4929588 7E-
002,-1.97813418E-002,-8.77620354E-002,-6.42654449E-002,4.25130725E-002,9.08172876E-002,5.10731712E-004,-9.18444246E-004,8.92357156E-
003,3.21789309E-002,6.69682845E-002,9.27087571E-003,-1.63617153E-002,-3.68935876E-002,-4.97341268E-002,-3.16442922E-003,7.29455054E-
003,-7.25317448E-002,1.88658927E-002]

PL/SQL procedure successfully completed.
Elapsed: 00:00:00.008



Embeddings from our all-MiniLM-L6-v2 Model

SQL>SELECT TO_VECTOR(VECTOR_EMBEDDING(all_minilm_lév2model USING 'hello' as input));

DBMS_VECTOR.UTL_TO_EMBEDDING('HELLO',JSON(:1))

[-6.27717376E-002,5.49588315E-002,5.21648452E-002,8.57899562E-002,-8.27489048E-002,-7.45729282E-002,6.85546994E-002,1.83962639E-002,-8.20113719E-002,-3.73847224E-002,1.21249314E-
002,3.51828686E-003,-4.13426338E-003,-4.37844172E-002,2.18073837E-002,-5.10276807E-003,1.95467174E-002,-4.23487462E-002,-1.10359594E-001,5.42452559E-003,-5.57348095E-002,2.80525479E-002, -
2.31587235E-002,2.84814313E-002,-5.37095666E-002,-5.26016429E-002,3.393922E-002,4.53886427E-002,2.37185173E-002,-7.31208026E-002,5.47776558E-002,1.70472357E-002,8.13604519E-002,-2.86271 796E-
003,1.19581111E-002,7.35585839E-002,-9.42374617E-002,-8.13619941E-002,4.00153436E-002,6.92167843E-004,-1.33932848E-002,-5.4538101E-002,5.15135983E-003,-2.61398181E-002,3.68070416E-002, -
3.3959683E-002,2.10932232E-002,5.59488945E-002,5.77813983E-002,-5.41843986 E-003,-6.84131458E-002,-9.02369618E-002,-4.28667776E-002,2.36527268E-002, 1.21493503E-001,3.23929079E-002, -
2.26594228E-002,-2.32817437E-002,4.88659516E-002,-5.93515076E-002,-3.40660401E-002,3.59626077E-002,-8.11578557E-002,-2.1979589E-002,1.31879784E-002,-4.58555073E-002,-7.04198331E-002, -
5.26032783E-002,-4.80291732E-002,-7.45461881E-002,-2.87318695E-002,1.28318835E-002,-4.29217033E-002,5.3664716E-003,-3.90975438E-002,1.59192756E-002,2.02435199E-002,5.2667316E-
003,9.58130788E-003,-4.76771919E-003,4.80877385E-002,-7.30965883E-002,-5.03445193E-002,9.65300761E-003,1.34966 187E-002,4.3019859E-004,1.97252445E-002,6.249547E-002,-1.82272568E-
002,3.10971644E-002,-8.8853851E-002,4.81323078E-002,2.60742921E-002,-1.14940628E-002,-9.9361755E-002,-2.73382049E-002,7.62152821E-002,-2.09656497E-003,-1.23588838E-001,2.9806503 7E -
001,5.63063137E-002,7.84799755E-002,1.10436315E-002,5.24000674E-002,-1.18798693E-003,9.65718296E-004,-5.43272682E-002,2.67646927E-002,-1.21941436E-002,1.07170604E-002,-3.7153156 9E-005 -
3.55656967E-002,-3.20854411E-002,1.61686577E-002,8.67497548E-002,1.81394126E-002,-1.10175693E-002,4.9740348E-002,2.25811265E-002,-2.23281568E-005,1.49389906E-002,-1.1176302 1E-
002,5.65932784E-003,-4.11481876E-003,3.1825914E-003,2.38650609E-002,1.80511624E-002,-5.8504 7506 E-033,5.61069697E-002, -3.44984718E-002,3.31118517E-002,1.67722911E-001,-3.10380887E-002, -
4.83535463E-003,-6.10649921E-002,-6.27109781E-002,2.74265651E-002,6.36401549E-002,4.33404706E-002,6.082936E-002,-1.81608871E-002,4.28042486E-002,1.90239847E-002,8.797 7886 2E-002,-3.91328223E-
002,4.41426151E-002,-4.94111236E-003,5.10527007E-002,-5.43191284E-002,1.1173035E-002,2.66990028E-002, 7.50965998E-002,4.86902259E-002,-4.35428359E-002,1.3338658E-002, - 1.02629855E -
001,5.21566607E-002,2.22323705E-002,-2.97417287E-002.-4.22707461E-002,2.298465E-002,3.95744927E-002,9.09482688E-003,2.08647568E-002,5.0926297E-003,-6.27641454E-002,-5.021 76359E-002,-
5.22496644E-003,-5.3498216E-002,2.97734831E-002,2.17537135E-002,-2.06779521E-002,2.3866 1263E-002,5.80659788E-003,-1.21385371E-003,2.26603448E-002,3.15673579E-003,3.09604127E-002, -5.2968055E-
002,1.86769813E-002,-1.40153393E-001,4.14782092E-002,-1.02782166E-002,-1.15931602E-002,-3.3458221 7E-002,-5.0588984E-002,4.686 784E-002,2.47150362E-002,3.34968343E-002,1.11707546E-001, -
4.03486155E-002,-4.28447407E-003,-8.07436109E-002,-5.61122186E-002,3.83386 165E-002,1.1508327E-002,6.87378719E-002,-3.81173529E-002,-4.59882729E-002,-1.64395981E-002,2.441296 35E -
002,1.17220776E-002,8.16853531E-003,3.90369222E-002,2.61866171E-002,1.04818428E-002,4.28602286E-002,-4.63815816E-002,6.48114551E-003,4.44233082E-002,-1.88376196E-002,7.26334192E -
003,5.61794415E-002,5.34779876E-002,-2.14838888E-002,-8.44857767E-002,-1.28140077E-002,-3.94755043E-002,-5.8026526 1E-002,3.13339271E-002,4.54 1 73684E-002,1.18391 244E-002,-1.79062691E-
002,4.58621398E-033,1.31507933E-001,7.93280602E-002,-9.49595198E-002,-2.44721938E-002,-5.58161698E-002,-9.14527196E-003,-3.20903696E-002,1.13793135E-001,-1.44416 168E-001,8.50958005E -
003,3.06670796E-002,-1.24149192E-002,7.01705217E-002,2.81798933E-002,4.08221073E-002,1.95908193E-002,1.42950416E-001,5.68699464E-002,-4.01221104E-002,-1.78438947E-002,-6.13844544E-
002,8.76028207E-004,-5.49060591E-002,-7.10250391E-003,-4.9417984E-004,-1.31193642E-002,-2.2668452E-003,5.85667007E-002,-9.97149721E-002,-2.55323984E-002, 7.85645545E-002,2.05176901E-002, -
4.63338336E-003,3.03026512E-002,1.68332122E-002,9.14375484E-002,1.67696681E-002,-7.98028782E-002,4.25102599E-002,-8.43973234E-002,-2.38589346E-002,4.70194221E-002,2.4 1496 344 E -
003,1.09317809E-001,-3.39053646E-002,-6.40208721E-002,-3.77239101E-002,2.9074803E-002,-4.24492471E-002,1.58617888E-002,-9.06064287E-002,-5.57662845E-002,2.26087347E-002,8.0003459E-003, -
2.24699937E-002,2.20581256E-002,-2.51991302E-002,3.03394739E-002,1.01108206E-002,-1.85473487E-002,1.69895943E-002,7.63101354E-002,4.16205116E-002,8.75206217E-002,-1.20928027E-
002,3.11351549E-002,-3.2190416E-002,1.27980001E-002,1.35387685E-002,-2.97524408E-002,3.67898904E-002,-5.84594021E-003,-1.10555487E-002,3.86 70294E-002,-2.074 1516 7E-002,-1.12651139E-002, -
2.37675104E-002,-9.984551E-003,-2.3108393E-002,1.20113846E-002,-1.06444936E-002,5.13605848E-002,-2.77341232E-002,-2.11387276E-004,9.46 36 908E-004,-3.15826237E-002,5.12293279E-002,4.43286002E -
002,-3.77342943E-003,-4.16680388E-002,2.8954627E-002,3.30613293E-002,-1.51843457E-002,-1.57638817E-004,-4.41244245E-002,-1.48034944E-008,-8.69594887E-003,1.30060769E-004,1.6471114E-
002,5.92288934E-002,4.55387421E-002,3.31268869E-002,-9.33584496E-002,-3.90272215E-002,-2.06561182E-002,1.26074292E-002,6.95394501E-002,7.91919082E-002,-7.19108209E-002,-4.78505297E -
003,8.80047828E-002,4.75884899E-002,-5.21927439E-002,-7.52545474E-003,-5.77117763E-002,-9.29583907E-002,-4.50148387E-003,1.178096 28E-003,2.44472399E-002,-6.40396997E-002 -3.22749978E-003, -
2.79653892E-002,-3.54076326E-002,2.50367019E-002,-9.85278934E-003,1.32524651E-002,1.13849866E-003,1.78054184E-001,-3.61462757E-002,-7.62588531E-003,-3.2201305E-002,-4.22931537E -
002,4.77442704E-003,2.85317209E-002,7.47230127E-002,-1.48941558E-002,-5.62206544E-002,2.72358395E-002,-1.11993374E-002,-1.01667881E-001,-1.95292234E-002,2.72464622E-002,3.50810252E-002, -
8.16055685E-002,-1.33777072E-003,-7.63518363E-002,-3.99572924E-002,4.07818966E-002,6.01286776E-002,7.25457445E-002,6.96750879E-002,8.90912935E-002,1.59577951E-002,-1.487354E-002, -
4.67414521E-002,-1.34112127E-002,6.51346445E-002,5.09059839E-002,5.14834747E-002,7.09215505E-003]

Elapsed: 00:00:00.985
1 rows selected.



Can also Load Oracle 23al Release Notes Object

BEGIN
DBMS_CLOUD.GET_OBJECT(
credential_ name =>'0OBJ_STORE_CRED!,

object_urijf:> 'https://docs.oracle.com/en/database/oracle/oracle-database/23/rnrdm/database-release-
notes.pdf,

directory_name => 'staging’,

fle name=> 'r el ease_notes. pdf o) ;
END;
/

PL/SQL procedure successfully completed.
Elapsed: 00:00:01.392

SELECT * FROM TABLE(DBMS_CLOUD.LIST_FILES('staging)); (NOTE, just the PDF in Staging)

OBJECT_NAME BYTES CHECKSUM CREATED LAST_MODIFIED
tinybert.onnx 1 7762137 null 2024-12-19T20:42:16.782058Z2 2024-12-20T23:22:35.896493Z7
minilml6.onnx 90627961 null 2024-12-20T23:18:55.360765Z 2024-12-20T723:18:58.172559Z7

release_notes.pdf 185242 null 2024-12-31T21:47:48.351134Z 2024-12-31T21:47:48.471497Z



Building Your First Oracle GenAl RAG Agent Setup; livelabs

Q Search £ Analytics & Al

Home Analytics Messaging Al Services
Compute Analytics Cloud Streaming < Generative Al
Data Intelligence Connector Hub Language
Storage
Data Lake Machine Learning Speech
Networking Vision
Big Data Service Data Science
Document Understanding
Oracle Database Data Catalog Data Labeling
Digital Assistant
Data Integration
Databases gr
Media Services

------------------------------ Data Flow

Media Flow

Developer Services Media Flow Jobs

Media Streams
Identity & Security

Observability & Management



Selecting a Model for Chat

Select a model for your chat conversation based on the model size, your project gog
of the model's response. Use the playground's provided examples with each listed m
how each model responds to the same prompt and then decide which model's resp
with your use case.

The following pretrained foundational models are available in OCI Generative Al for
features to help you select the best model for your use case.

+ Cohere Command R Family (See the New Models)
+ Meta Llama 3.2 Family (New)

+ Meta Llama 3.1 Family

Chat Model Parameters

When using the chat models, you can vary the output by changing the following pa

Maximum output tokens

The maximum number of tokens that you want the model to generate for each req
characters per token. Because you're prompting a chat model, the response deper

and each response doesn't necessarily use up the maximum allocated tokens. For {

maximum output tokens, see the key features in Pretrained Foundational Models |

Pretrained Foundational Models in

Generative Al

You can use the following pretrained foundational models in OCI Generative Al

v/ Important

For supported model time lines, see Retiring the Models.

— Chat Models (New)

Ask questions and get conversational responses through an Al chat interface.

Cohere Models

Model

cohere.command-r-plus-08-2824

Available in These
Regions

Brazil East (Sao
Paulo)

Germany Central
(Frankfurt)

Japan Central
(Osaka)

UK South
(London)

US Midwest
(Chicago)

Key Features

User prompt can be up to
128,000 tokens, and response can
be up to 4,000 tokens for each

run.

Optimized for complex tasks,
offers advanced language
understanding, higher capacity,
and more nuanced responses,
and can maintain context from its
long conversation history of
128,000 tokens. Also ideal for
question-answering, sentiment
analysis, and information
retrieval.

Improved math, coding, and
reasoning skills




Cohere & Meta Llama Models

— Chat Models (New)

Ask questions and get conversational responses through an Al chat interface.

Cohere Models
cohere.command-r-plus-88-2024 s  Brazil East (Sao *  User prompt can be up to
Paulo) 128,000 tokens, and response can
be up to 4,000 tokens for each

cohere.command-r-16k (deprecated) * Brazil East (Sao s User prompt can be up to 16,000
Paulo) tokens, and response can be up

«  Germany Central to 4,000 tokens for each run.

Meta Llama Models

Model Regions Key Features
meta.llama-3.2-1lb-vision-instruct * Brazil East (Sao e Multimodal support: Input text
Paulo) (dedicated and images and get a text
Al cluster only) output.
* UK South * English is the only supported
(London) language for the image plus text
meta.llama-3.2-90b-vision-instruct e  Brazil East (Sao *  Multimodal support: Input text
Paulo) and images and get a text
+ UK South output.

(London) e English is the only supported



Meta LIama Models (cont.)

Available in These

Model

meta.llama-3.1-78b-instruct

meta.llama-3.1-485b-instruct

meta.llama=-3-78b-instruct

(deprecated)

Regions

Brazil East (Sao
Paulo)

Germany Central
(Frankfurt)

Japan Central
(Osaka)

Brazil East (Sao
Paulo) (dedicated
Al cluster only)

Germany Central
(Frankfurt)
(dedicated Al

cluster only)

Brazil East (Sao
Paulo)

Germany Central

(Franlfurt)

UK South
(London)

Key Features

Multimodal support: text and
image inputs with text output.

Model has 70 billion parameters.

User prompt and response can
be up to 128,000 tokens for each
run.

Model has 450 billion
parameters.

User prompt and response can
be up to 128,000 tokens for each
run.

On-demand inferencing is only
available in the US Midwest

Model has 70 billion parameters.

User prompt and response can
be up to 8,000 tokens for each
run.

You can fine-tune this model
with your dataset.



https://apexapps.oracle.com/pls/apex/r/[dbpm/livelabs/home

Q. Search Workshops and Sprints...

Reservation Information

View Login Info

Tenancy Name Region
] i . &> Launch OCl
lock Your Enterprise Knowledt Your First Oracle GenAl RAG Agent > Get started - Login to the LRIVGIEL] US Midwest (Chicago)
(us-chicago-1)
: L 1. Right above the workshop instructions you can find tw
+ Overview and Highlights Username Password
a. View Login Info: You can find credentials and other LL130518-USER 10CtTénV1oxZ
- Get Started
. b. Time Ren.'nain.ing: This shows you the remaining tim (% Reset Password [ CopyPassword
Introduction the reservation time.
Task 1: View Login Information and Compartment
login to your LiveLabs Sandbox @ Seawch Workshops and Sprints.— LL130518-COMPARTMENT
|
Task 2: Find your Livelabs Sandbox ¢ Compartment OCID

: ) Copy Compartment OCID
REEREIITE ocidl.compartment.ocl..aaaaaaaayisli2zt604 — = P

2. Click View Login Info to see detailed reservation infol cr5zj2svbkhaSk74da254fwgscmowjstfghnz7
kl3q

Acknowledgements

Reservatly

+ Prepare the dataset Resources Allocated

Tenancy b

+ Create a Knowledge Base resource for livelab (Al/ML) tenancy (1x)

Usernamy To Restrict to Chicago on livelab tenancy (1x)

+ Create an Agent L-— .
O el QObject Storage (in bytes) (100000000x)
. . Compartn
+ Have a conversation with your data L

Comparty|

+ Need Help?




» Users » User » Downloads » labfiles_oci-generative-ai-agents-cw24-hol-dataset

LiveLabs - Dataset Download

Livelabs

3. To extract the text files from the zip archive:

On Windows:
1. Right click the zip file.
tup 2. Select Extract All from the menu.

3. Click the Extract button on the bottom.
- Prepare the dataset

Introduction 4. The text files will usually be extracted into a folder with

1- anload i th
Task 1: Download and unzip the PYI - I

sample dataset -
D > Downloads

MName

Trrday

+ Have a conversation with your data

Name

add-data-to-bucket
calculate-cost
chat-models
concepts

concepts-metrics

create-ai-cluster-fine-tuning

create-ai-cluster-hosting
create-endpoint
create-new-maodel
create-new-model-version
create-query
embed-models
fine-tune-models
generate-models
get-access
get-ai-cluster
get-cluster-metrics
get-code
get-endpoint-metrics
get-model
getting-started

home

integrate-models
langchain

llama-index
pay-dedicated
private-network-access
summarize-models
training-data-requirements
use-playground

use-playground-chat

Type

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document

Text Document

[RE——
Fallral
=== -]

=
&

et et = w
7
5

2 KB

[RE——

= s S e e e e e e
-~
e

2 KB




Upload Dataset Objects to the Cloud Bucket

Object Storage » Bucket Details

@ You can use 10 GiB of Object Storage and 10 GiB of Archive Storage for free in your home region. You are using approximately 1.02 MiB of combined
Object Storage and Archive Storage. If you use more than 20 GiB and have not upgraded when your Free Trial ends, your data is deleted. Show
details.

bucket-20250204-15471jn

T ~, |
g OCID: ...nzsugbdg S U |
oad i
P Upload Objects Help
Usage
g i None 2
Object Name;
Approximate Object
Choose Files from your Computer
Approximate Size: 0
Uncommitted Multipi ~ Storage Tier
Uncommitted Multip,. ~ Standard
pay-dedicated.txt 5 KiB Finished =
Additional ch .
summarize-models.ixt 2.47 KiB Finished
None training-data-requirements txt 1.7 KiB Finished
g use-playground.txt 7.26 KiB Finished
Choose Files|
Resources ObJeCtS use-playground-chat.txt 2.7 KiB Finished
= use-playground-embed.txt 3.8 KiB Finished
Objects Upload ‘ More Acti use-playground-generate.ixt 2.8 KiB Finished
- b v use-playground-summarize.txt 2.94 KiB Finished
Metrics 52 Show Op
hEwE create-query.txt 3.05 KiB Finished
FlERALIET IR (REfIER home.bxt 1.43 KiB Finished
Work Requests release_notes3_23ai.pdf 180.9 KIB Finished
Terms of Use and Privacy ~ Cookie Preferences Lifecycle Policy Rules 36 files, 265.47 I8 fotal

25 Show Optional Response Headers and Metadata
Replication Policy

Retention Rules
Upload

1 Tom on o o o 5 omod R A sbet o o | Tom Do o odin




Midwest Region - Chicago - Try GenAl & Agents

X

Q Search £ Analytics & Al

Home Analytics Machine Learning Media Services
Compute Analytics Cloud Data Science Media Flow
Data Lake Data Labeling Media Flow Jobs
Storage
: Media Streams
Big Data Service Al Services
Networking
Data Catalog 57 Generative Al
Oracle Database Data Integration Language
i <
Databases Data Flow Speech
"""""""""""""""" ! Messaging Vision
Analytics & Al !
! Document Understanding
"""""""""""""""" Streaming
Developer Services Digital Assistant

Connector Hub

Generative Al Agents
Identity & Security

Observability & Management

Hybrid



GenAl Chicago

Search-resources, services, documentation, and Marketplace

Power your apps with large language n
Playground
OCI Generative Al is a fully managed service that provic
that cover a wide range of use cases for text generation
of-the-box or create and host your own fine-tuned custo
dedicated Al clusters.

Chat

Generation

Summarization

Chat @

To get started, select a model and a preset prompt example. Then, refine the prompts and parameters to fit yc
filtering applied for explicit content. Note that some models have deprecation/retirement dates. View our mode

Model Example

~
A d

~
hd

cohere.command-r-08... View model details Choose example View code

cohere.command-r-08-2024 v1.7
cohere.command-r-plus-08-2024 v1.6
meta.llama-3.1-405b-instruct
meta.llama-3.1-70b-instruct
meta.llama-3.2-90b-vision-instruct

Embedding

Metrics in LL130

Dedicated Al clusters
Custom mode

0

Dedicated Al clusters

0

Scope Get started

Custom models

Endpoints

Generation @

To get started, select a model and a preset prompt example. Then, refine the prompts and parameters to fit yol
filtering applied for explicit content. Note that some models have deprecation/retirement dates. View our model

Model Example

~
A

<>

View model details | Choose example | View code

] I

Embedding @ \
To get started, select a model and a preset prompt example. Then, refine the prompts and parameter® to fit |

filtering applied for explicit content. Note that some models have deprecation/retirement dates. View our mod

Model Example

cohere.embed-english... ] View model details Choose example | View code

cohere.embed-english-light-v2.0

cohere.embed-english-light-v3.0
cohere.embed-english-v3.0
cohere.embed-multilingual-light-v3.0

cohere.embed-multilingual-v3.0 s to generate embeddings (maximum of 96 inputs).

- Add sentence | Upload file

Summarization @

To get started, select a model and a preset prompt example. Then, refine the prompts and parameters to fit yd
filtering applied for explicit content. Note that some models have deprecation/retirement dates. View our modg

Model Example
° View model details Choose example > View code
Input Summarize an email
Summarize a blog post




Create Knowledge Base, Agent, Test

Q. Search

Home

Compute

Storage

Networking

Oracle Database

Databases

Developer Services

ldentity & Security

Observability & Management

Search resourc

Generative Al Agents

Overview
Agents
Knowledge Bases

Chat

Get Started

Step 1: Creatq

Create a knowled

Create knowled!

Step 2: Creatq

Generative Al Agq
helping create mo|

Get Started: Create your first agent

Step 1: Create knowledge base

Create a knowledge base with your factual information for your agent to use.

Create knowledge base

Step 2: Create agent

Generative Al Agents combines data retrieval from knowledge bases with natural language generation,
helping create more relevant and context-aware responses.

Create

Step 3: Test your agent

Ask guestions about your data and verify if the responses are grounded and relevant.

Launch chat




Create the Knowledge Base / Ingest Data Source

New knowledgg

Create a knowledge base that

Name

oci-generative-ai-agents-cwi

Compartment
LL130518-COMPARTMENT

livelab (root)/LiveLabs/LL130518-CON

Description Optional

test agent

Data store type

Object storage

Enable hybrid search (&)

Data sources

| Search resources, services, documentation, and Marketplace

O dloud

New knowledge base

‘ test agent

Data store type

‘ Object storage

" Enable hybrid search ®

Data sources

Specify data source

Name Type

‘:‘ Automatically start ingestion job for above data sources @

Terms of U

Click the Create button at the bottom of the page.

v US Midwest (Chicago)

Search resources, services, documentation, and Marketplace

Specify data source

Information ingested into the knowledge base is secul
generates responses. The ingestion process dees ne
input.

Name

oci-generative-ai-agents-cw24-hol-ds

Description Opfional

data source ?

Enable multi-modal parsing @

Data bucket

Select bucket in livelab (root) (Change compartment)

bucket-20250204-1547rjn

Select directories and/or individual files inside the Object S
supported for the following file types: PDF, TXT

Canca|

B a O

v US Midwest (Chicago) a

Specify data source

bucket-20250204-154 Selects all files/ folders present in
the bucket. In the table, we can

Select directories and/oi only display up to a maximum of
supported for the followi 1000 files/ folders

Select all in bucket (@

Object prefixes
add-data-to-bucket.txt
calculate-cost.txt
chat-modsls.txt
concepts-metrics.txt
concepts.txt
create-ai-cluster-fine-tuning.txt
create-ai-cluster-hosting.txt

create-endpoint.ixt

Cancel

: Stora




Create the Knowledge Base / Ingest Data Source

= ORACLE Cloud Search resources, services, documentation, and Marketplace

oci-generative-ai-aagents-cw24-hol-kk

Search resources, services, documentation, and Marketplace v US Midwest (Chicago)

Edit
Knowledge bases » oci-generative-ai-agents-cw24-hol-kb-rjn
Knowl . . / ;
oci-generative-ai-agents-cw24-hol-kb-rjn
Name:
e Edit Move resource Add tags
Descrip
OCID:. Knowledge base information Tags
CREATING Compa
General Features
Name: oci-generative-ai-agents-cw24-hol-kb-fjn Type: Service managed
D t Description: livelab agents Size: - @
Resources : ACTIVE . ‘
ata OCID: ...bu7lps5fgq Show Copy Enable hybrid search: false

Compartment: ...fghnz7kl3q Show Copy

Data sources Created by: default/ll130518-user
Time created: Tue, 04 Feb 2025 22:19:12 GMT

Work requests

Name

Resources Data sources

Data sources Specify data source



Task 1: Create an Agent

1. From the OCI Generative Al Agents service overview page, click the Ag

2. Make sure that the root compartment is selected in the Compartmen

3. Click the Create agent button at the top of the Agents table.

= ORACLE Cloud Search resources, services, docum

Generative Al Agents

Overview

Knowledge Bases

Chat

Compartment

tenancy (root)

Agents in tenat

Compartment

tenancy (root)

Description Optional

A short description of what this agent does

2% Sshow advanced options

=

Welcome message Optional (i)

Add knowledge bases

Compartment

tenancy (root)

Create knowledge base

Name

how can I help you, but really, can I actually help you (this 1s from rich007)?

oci-generative-ai-agents-cw24-hol-kb-rjn2

@ Active

1 selected

Selected knowledge bases: oci-generative-ai-agents-cw24-hol-kb

Automatically create an endpoint for this agent

Lifecycle state

® Active




Need to Agree to Llama 3 License - Meta

= O Cloud Search resources, services, documentation, and Marketplace ~ US Midwest (Chicago) k3 a @

Jo

Llama 3 License Agreement and Acceptable Use

Policy

Use of the Llama 3 models requires you to agree to the Llama 3 license agreement and acceptable
use policy (the “Llama 3 License Agreement and AUP”) provided below. By clicking | accept below
or by using or distributing any portion or element of the Llama materials (as defined in the Llama3
License Agreement and AUP), you acknowledge you have read and agree to be bound by the
Llama 3 License Agreement and AUP. In addition, by clicking | accept below or by using or
distributing any portion or element of the Llama materials, you acknowledge and agree that the
terms of the agreement are a part of the Oracle Service Specifications, to which you have
previously agreed under the terms of your order placed with Oracle.

| have read and accept the terms of the Lla icense Agreement and AUP.

Submit Cancel

‘Why don* e Redwood? |

Terms of Use and Privi



The Agent Must be Ready for the Chat to Work

O Cloud Search resources, services, documentation, and Marketplace v US Midwest (Chicago)
Agents » oci-generative-ai-agents-cwj
= O Cloud Search resources, services, documentation, and Marketplace v US Midwest (Chicago)
Work request
State: @ In progress Percent complete: 60
OCID: ...p2suaykwgq Show Copy Accepted: Wed, 05 Feb 2025 00:52:23 GMT
CREATING Compartment: ...fghnz7kl3q Show Copy Started: Wed, 05 Feb 2025 00:52:28 GMT
Finished:
IN PROGRESS
Resources
N Resources Log messages
Endpoints
Log messages Message Timestamp A
Work requests
Error messages Workflow: createAgentEndpoint, Step: CREATE_AGENT_SERVICE, progress: 60.00% Wed, 05 Feb 2025 00:59:51 GMT
Tag filters add | clf
Creating AgentService Wed, 05 Feb 2025 00:59:51 GMT
no taa filfers applied
Terms of Use and Privacy  Cookie Preferd Workflow: createAgentEndpoint, Step: WAIT_FOR_ACTIVE_AGENT, progress: 40.00% Wed, 05 Feb 2025 00:59:50 GMT
Workflow: createAgentEndpoint, Step: DECISION, progress: 20.00% Wed, 05 Feb 2025 00:52:28 GMT
Started the workflow with valid auth info. Wed, 05 Feb 2025 00:52:28 GMT
Showing Sitems ¢ 1of1 >




