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Ollama
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 Pltaform for running LLMs locally

« Support for many popular models

« Easy toinstall and run

« Runs on ,everything” (Windows, Linux, MacOS)

- Support for multiple hardware (M-series CPUs from
apple, GPUs, etc)

« OpenSource and MIT license

* Pros and Cons of running Al locally

.<:::>.

curl -fsSL https://ollama.com/install.sh | sh

ollama pull 1lama3.2:3b

ollama run 1lama3.2:

Barcelona, a vibrant and culturally rich city! There
are countless amazing things to see and experience in
Barcelona. Here are my top 3 recommendations for your
visit:

1. **La Sagrada Familia**: Antoni Gaudi's iconic
cathedral is a must-visit attraction in Barcelona.
This UNESCO

World Heritage Site is an engineering marvel and a
masterpiece of Gothic-Art Nouveau architecture. Take a
guided

tour to learn more about the history and symbolism
behind this incredible structure.







Al actions
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Answer using context from

Add Content to embeddinc
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Current Weather

English Spell Checker

composer require ibexa/connector-at

composer require ibexa/connector-openat




\0/
S







Simple Custom Al Connector in 3 steps
Generate Text with Ollama

T Y




Ligths Camera

ACTION

declare(strict_types=1);

namespace App\AI\Action\GenerateText;

use Ibexa\Contracts\ConnectorAi\Action\TextToText\Action as BaseAction;

final class Action extends BaseAction

{
public function getActionTypeldentifier(): string

{

return 'generate_text';



abstract class Action extends BaseAction

{

Ligths Camera

ACTION

private Text $text;

public function __construct(Text $text)

{
$this—>text = $text;
}
public function getInput(): Text
{
return $this—text;
}

public function getParameters(): array

{

return [];



<?php public function getOutputIdentifier(): string
{

namespace App\AI\Action\GenerateText; return Text::getIdentifier();

use Ibexa\Contracts\ConnectorAi\Action\DataType\Text;

use Ibexa\Contracts\ConnectorAi\ActionInterface; public function getOptions(): array
use Ibexa\Contracts\ConnectorAi\ActionType\ActionTypeInterface; {
use Ibexa\Contracts\ConnectorAi\DataType; return [1;
use Ibexa\Contracts\Core\Exception\InvalidArgumentException; }
final class ActionType implements ActionTypeInterface public function createAction(DataType $input, array $parameters = []):
{ ActionInterface
public const IDENTIFIER = 'generate_text'; {

if (!$input instanceof Text) {

public function construct( throw new InvalidArgumentException(

private readonly iterable $actionHandlers ‘input’,
) { 'expected \Ibexa\Contracts\ConnectorAi\Action\DataType\Text type,
} get debug type($input) . ' given.'

);

public function getIdentifier(): string }
{

return self :: IDENTIFIER; return new Action($input);
} }
public function getName(): string public function getActionHandlers(): iterable
{ {

return 'Generate text'; return $this—actionHandlers;
} }

} L3

public function getInputIdentifier(): string ngthS Camera
{

return Text::getIdentifier();

ACTION (Type)




<?php
declare(strict_types=1);
namespace App\AI\Handler;

use Ibexa\Contracts\ConnectorAi\Action\ActionHandlerInterface;

use Ibexa\Contracts\ConnectorAi\Action\DataType\Text;

use Ibexa\Contracts\ConnectorAi\Action\Response\TextResponse;

use Ibexa\Contracts\ConnectorAi\ActionInterface;

use Ibexa\Contracts\ConnectorAi\ActionResponselnterface;

use Ibexa\Contracts\ConnectorAi\Action\TextToText\Action as TextToTextAction;
use Symfony\Component\HttpFoundation\Request;

use Symfony\Contracts\HttpClient\HttpClientInterface;

class OllamaTextToTextActionHandler implements ActionHandlerInterface

{

public const IDENTIFIER = 'OllamaTextToText';

public function __construct(

private readonly HttpClientInterface $client,

private readonly string $model = 'llama3.2:3b',

private readonly string $host = "http://localhost:11434/api'
)
}

public function supports(ActionInterface $action): bool

{

return $action instanceof TextToTextAction;

public function handle(ActionInterface $action, array $context = []):
ActionResponseInterface

{

$input = $action—sgetInput();

>get('system_prompt', '')

public static function getIdentifier(): string

{

private function sanitizeInput(string $text): string

{

$text = $this—sanitizeInput($input—getText());

$systemMessage = $action—hasActionContext()
? $action—getActionContext()—getActionHandlerOptions()-

o,
r

$response = $this—client—request(
Request :: METHOD_POST,
sprintf('%s/generate', $this—host),

[
"json' = [
'model’ = $this—model,
'system' = $systemMessage,
'prompt’ = $text,
'stream' = false,
1
1

)
$output = strip_tags(json_decode($response—>getContent(), true)['response'l);

return new TextResponse(new Text([$outputl));

Ligths Camera

Handler?

return self :: IDENTIFIER;

return str_replace(["\n", "\r"], ' ', $text);




Services!

!tagged_1iterator

: app.connector_ati.action.handler.text_to_text

3 getIdentif"Ler public function buildForm(FormBuilderInterface $builder, array $options): void
{
‘ key $builder->add( 'system_prompt', TextareaType::class, [
. 'required' => ,
. . . ‘disabled' => $options['translation_mode'],
- A : 1lbexa.atl.action.type, : Iphp/const "label' => 'System message',

\App\AI\Action\GenerateText\ActionType: :IDENTIFIER } } D;

ibexa.atl.action.handler, : }
: app.connector_ai.action.handler.text_to_text, : }

Ibexa\Bundle\ConnectorAi\Form\FormMapper\ActionConfiguration\ActionHandlerOptionsFormMapper
"App\Form\Type\TextToTextOptionsType'

- : ibexa.connector_ai.action_configuration.form_mapper.options
'php/const \App\AI\Handler\OllamaTextToTextActionHandler: :IDENTIFIER




Demo 1!







Al Funtions

Allow Al execute funtions in your code!

Al Decides Al Receives

Tools Function Result
Tools

Provide Al Agents with Dynamic Data

Automations

o]

Not supported by all Models

,tool _calls” response

User Sends Al Requests Al Responds to
Prompt Execution User




New ,,Tool” Handler

$baseJsonRequestContent = [
'model' => $this->model,
'system' => $options['system_prompt'],
'messages' => [

[

$response = $this->client->request(
Request: :METHOD_POST,
sprintf('%ss/chat', $this->host),
[

]

'role' => 'user',
'content' => $text,

1, '‘json' => $requestlson,
1,

'stream' => s
'tools' => [

[

)5

'type' => 'function',
'function' => |
'name' => $options['name'], 00
'description' => $options['description'],
'‘properties' => [

$options|['parameter_name'] => [ |
'type' => 'string', 'role' => 'user',
'description' => $options['parameter_description ‘content' => $text,
IF 1,
]J [
'required' => [$options['parameter_name']], ‘role' => 'tool’,

‘content' => '<result_of_running_the_function>"',










Semantic Search

Semantic search is a search engine technology that interprets the
meaning of words and phrases. /Elastic.co

P> Semantic Search VS Keyword Search
P Vectors
P Embeddings

P Vector Store




Vectors

Vector Math

King - Man




Embeddings

Numerical representation of documents
Captures semantics of the text

Embedding of Question is highly similiar
to the Answer
Embedding models

Generate vectors for text

Embedding size (dimmensions)

Text splitted to chunks (limits)




Vector Stores




Semantic Search

Embeddings DataType

TextToEmbeddings Action Type

final class ActionType implements ActionTypelnterface

{

namespace App\AI\Action\DataType;

use Ibexa\Contracts\ConnectorAi\DataType; public const IDENTIFIER = 'text_to_embeddings';

class Embeddings implements DataType

; public function __construct(

private readonly iterable $actionHandlers
) {
¥

public const IDENTIFIER = 'embeddings';

public function __construct(
private array $data

) {

}

public function getName(): string

{

return 'Text to Embeddings';

}

public function getInputlIdentifier(): string
{

public function getlList(): array

{ return Text::getIdentifier();

return $this->data;

}
}

public function getOutputlIdentifier(): string
{

public static function getIdentifier(): string

{

return self::IDENTIFIER; return Embeddings::getIdentifier();

s }



Semantic Search

OllamaTextToEmbeddingsActionHandler

public function handle(ActionInterface $action, array $context = []):

{

ActionResponselnterface
$input = $action->getInput();
$embeddings = [];

foreach ($input->getlList() as $text) {
$response = $this->client->request(
Request: :METHOD_POST,
sprintf('%s/embeddings', $this->host),
[
'json' => [
'model' => $this->model,
‘prompt' => $text,

)5

$content = json_decode($response->getContent(), )3
$embeddings[] = [
"text' => $text,
'embeddings' => $content['embedding'],
IE
}

return new ActionResponse(new Embeddings{$embeddings));




Semantic Search

Postgresql Vecto
https://github.com/pgvecto

Insert a vector

use Pgvector\Wector; d;

$embedding = new Vector([1, 2, 3]);
peg_query params({$db, 'INSERT INTO items {embedding) VALUES ($1)', [$embedding]);

Get the nearest neighbors to a vector

$embedding = new Vector([1, 2, 3]); 3

$result = pg_query_params{$db, 'SELECT * FROM items ORDER BY embedding <-»> $1 LIMIT 5', [$embedd
Add an approximate index

peg_query({$db, 'CREATE INDEX OM items USING hnsw (embedding vector_12 ops)'); =

f/f or
pe_query({$db, 'CREATE INDEX OM items USING ivfflat (embedding vector 12 ops) WITH {lists = 1@8)°
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Context-Aware Answers

- Make Al aware of your context!

« Al knowledge is limited to most popular
~public stuff”

* Training Al with your own data is
complicated and expensive...

* ... but you don’t have to do it

* RAG for the rescue! (Retrieval augmented
generation)




Steps for Context-Aware answers Provide Context ¢

Merge Chunks &
Retrieve Related (©)
Embeddings —,_
Create Query —,_

Embeddings —

Store in Vector g
DB 4 p—

Create |
Embeddings @{8 —,_
L R

Split into Chunks |

[ S,

Load Document I:D
=




$actionConfiguration = $this->actionConfigurationService->getActionConfiguration(
'add_text_to_embeding'
);

$action = new TextToEmbeddingsAction(new Text([$text]));
$responseObject = $this->actionService->execute($action, $actionConfiguration);

$embeddingsResponse = $responselbject->getOutput()->getList();
$embeddings = [];
foreach ($embeddingsResponse as $embeddingsData) {
$embeddings[] = new Embeddings($embeddingsDatal'text'], $embeddingsDatal'embeddings']);

}
$hits = $this->vectorStore->search($embeddings,

$context = '';
foreach ($hits as $hit) {
$context .= $hit->getText() .

}

$answerQuestionActionConfiguration = $this->actionConfigurationService->getActionConfiguration(
'answer_using_context_from_blog_post'
e
$answerQuestionAction = new AnswerQuestionWithContextAction(
new TextWithContext(]
[

Q
©
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Q
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o
o
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O
o
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o
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—

'text' => $text, 'context' => $context

$responselObject = $this->actionService->execute($answerQuestionAction, $answerQuestionActionConfiguration);










Thank you!

@ mateusz.bieniek@ibexa.co

'.- @ Mateusz Bieniek
B

https://github.com/mateuszbieniek/barcelona
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