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the basics

pertains to data
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vectors
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fundamental data structure

3342162150
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this is not new
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"Dude…you invented arrays. "



Copyright © 2025, Oracle and/or its affiliates8



Copyright © 2025, Oracle and/or its affiliates11

key point



Copyright © 2025, Oracle and/or its affiliates12

map data to a vector
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"Dude…you invented hashing. "
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SQL> select word, ora_hash(word)
  2  from   nouns;

WORD       ORA_HASH(WORD)
---------- --------------
apple          1759851605
book           2877951221
cat             836612377
dog            4112090448
house          4281657745
car            3527616540
tree           2634164408
chair          3389199612
phone          1471878889
table          4071112899
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maybe it's for more abstract data ?
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"purple" = {r,g,b} = {25%, 50%, 75%}
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"Dude…you invented color TV. "
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so what is the "breakthrough"?
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data
10,000 GPUs
weeks of compute
$$$$$

vectors

Credit: Intro to Large Language Models, Andrej Karpathy

10TB 100GB



Copyright © 2025, Oracle and/or its affiliates23

vectors preserve "meaning"
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vector = point in n-dimensional space
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{dog}

{cat}

{kitten}

{puppy}

3342162150

3976371952

3272452536

788542932
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cat
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3342162150

?
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"Before you upgrade take a backup"
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common patterns
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"common patterns of what ?"
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tokenization
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"Before you upgrade take a backup"

01000010011001010110011001101111011100100110010100
10000001111001011011110111010100100000011101010111
00000110011101110010011000010110010001100101001000
00011101000110000101101011011001010010000001100001
00100000011000100110000101100011011010110111010101
110000

2 symbols, arbitrary length
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"Before you upgrade take a backup"

1000010 1100101 1100110 1101111 1110010 
1100101 0100000 1111001 1101111 1110101 
0100000 1110101 1110000 1100111 1110010 
1100001 1100100 1100101 0100000 1110100 
1100001 1101011 1100101 0100000 1100001 
0100000 1100010 1100001 1100011 1101011 
1110101 1110000
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"Before you upgrade take a backup"

66 101 102 111 114 101 32 121 111 117 32 
117 112 103 114 97 100 101 32 116 97 107 
101 32 97 32 98 97 99 107 117 112

255 symbols, shorter length
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"Before you upgrade take a backup"

66 101 102 111 114 101 32 121 111 117 32 
117 112 103 114 97 100 101 32 116 97 107 
101 32 97 32 98 97 99 107 117 112
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"Before you upgrade take a backup"

66 101 102 111 114 101 32 121 111 117 32 
117 112 103 114 97 100 101 32 116 97 107 
101 32 97 32 98 97 99 107 117 112
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"Before you upgrade take a backup"

66 101 102 111 114 101 32 121 111 117 32 
117 112 103 114 97 100 101 32 116 97 107 
101 32 97 32 98 97 99 107 117 112

101 32 = 256



Copyright © 2025, Oracle and/or its affiliates39

"Before you upgrade take a backup"

66 101 102 111 114 256 121 111 117 32 
117 112 103 114 97 100 256 116 97 107 
256 97 32 98 97 99 107 117 112

101 32 = 256

256 symbols, even shorter length
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"Before you upgrade take a backup"

66 257 111 114 256 121 111 257 
117 112 103 114 97 100 256 116 97 107 
256 97 32 98 97 99 257 112

257 symbols, shorter again  … etc  
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tiktokenizer.vercel.app
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each token becomes a vector
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{Be}

{fore}

{you}

{up}

{grade}

{take}

{a} 

3342162150

3976371952

3272452536

788542932

4279486523

5068416645

734126127
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probabilities predict the next token



Copyright © 2025, Oracle and/or its affiliates54

in reality … a little more complex ☺
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inputs to a neural network



56
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X

Y
∑x2

∑y2

∑xy

m = …

etc
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what if there was no formula?
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X

Y
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X

Y
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{Be}

{fore}

{you}

{up}

{grade}

{take}

{a} 
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0.78

-1.13

1.414

0.92 x

x = 1.102

= -1.039
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0.78

-1.13

1.414

0.92 x

x = 1.102

= -1.039

0.063
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{a} 

sleep

backup

pill
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in reality … a little more complex ☺
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Before you upgrade take a backup
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Before you upgrade 

take a backup

database
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Before you upgrade 

take a backup

recycle old one
TV
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Before you upgrade 

take a backup

recycle old one

wipe drive
hard disk
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Before you upgrade 

take a backup

recycle old one

wipe drive

turn water off

plumbing
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context is important
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3272452536
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more reading

Let's build the GPT Tokenizer -Andrej Karpathy 

Let's build GPT: from scratch, in code, spelled out - Andrej Karpathy 
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how to draw an owl
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we don't need to know !



Copyright © 2025, Oracle and/or its affiliates89

all we care about is the final model
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why ?
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model yields our vectors
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back to our RGB
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R

G

B
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R

G

B

{75,10,10}
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distance = similarity
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82133262

Distance (Euclidean  Squared) 
     =  (3-2)2+(1-6)2+(2-2)2+(8-3)2 

3262 8213
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R

G

B

cos = 0.3

cos = 0.8
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the model does this with data
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d1

blackberry

strawberryapple
raspberry

pear

plum

cat

kitten

dog

puppywolf
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Texas

California

New York
kiwi

elephant

d2
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we can do this with any data
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10TB raw data 100GB
vectors10TB medical history

10TB code

10TB eBiz suite

10TB "the internet"
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bring it back to database
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1) need to generate models
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10,000 GPUs ?
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DBMS_DATA_MINING.import_onnx_model(

    model_name => 'All-MiniLM-L6-v2', 

    model_data => 'All-MiniLM-L6-v2.onnx'

    ...
);
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2) need to store vectors
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CREATE TABLE recipes(
     id          NUMBER, 
     description CLOB,
     photo       BLOB   
     my_vector   VECTOR(768, FLOAT32));
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3) need to create vectors
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SELECT 

    VECTOR_EMBEDDING(All-MiniLM-L6-v2 

        USING 'cake recipes containing citrus');
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4) find vector distances
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SELECT   … 
FROM recipes
ORDER BY 
  vector_distance(description,:myvector);
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demo

sql23vec



another challenge
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how to search fast?
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vector indexes
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neighbourhood partitioned
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key point

133



accuracy | cost tradeoff
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you choose the tradeoff

160



161

SQL> create vector index DOCUMENT_VEC_IX 
  2    on DOCUMENTS(fragment) 
  3  organization INMEMORY NEIGHBOR GRAPH
  4  distance COSINE
  5  with target accuracy 95;

Index created. 
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wrap up
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accept the unknown
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many many free resources
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fast moving space…

agents, MCP, … 



Stay in touch at linktr.ee/connor

Thank You
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