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Intelligent Spring Boot Apps
Text, Images & Audio 

with Spring AI
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Peter Unterthurner

Konverto Lab – Full Stack Software Engineer

Email:  peter.unterthurner@konverto.eu

Homepage: aboutme.thurnaround.de

Github:  github.com/Jjemus

About me
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Agenda

• Spring AI

• Features

• Text

• Structured Output

• Images

• Audio

• Data Enrichment

• Tool Calling

• Reliability

• Observability

• Evaluation Testing

• Benefits & Caveats
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Spring AI
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• Extension for Spring Ecosystem

• Seamless integration into Spring Boot

• Provides Spring-typical access to LLM‘s and generative AI

Spring AI
What is it?
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Spring AI
Model comparison
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Text



9

Text
Text Generation - Blocking
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Text
Text Generation - Stream
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Text
Text Generation – System Instructions
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Text
Text Generation - Memory
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Structured Output
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Structured Output

• Plain text responses often not useful

• Structured Output generates Java objects

What is it?
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Structured Output
Principle
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Structured Output
Code Example
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Images
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Images
Image to Text
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Images
Text to Image
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Audio
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Audio
Audio to Text
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Audio
Text to Audio
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Data Enrichment
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• How can you equip the AI model with information on which it has 
not been trained?

• Tailoring and fine tuning the model -> Very Challenging

• Tool Calling

• Prompt Stuffing

Data Enrichment
Adding additional information
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Data Enrichment
Tool Calling
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• Provides the model with callable functions

• Model decides which functions to call

Data Enrichment
Tool Calling
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Data Enrichment
Tool Calling



28

Data Enrichment
Tool Calling
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Data Enrichment
Tool Calling



30

Data Enrichment
Prompt Stuffing
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• Adding information to the prompt

• Information can be stored into a vector database

Data Enrichment
Prompt Stuffing
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Data Enrichment
Vector Databases
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Data Enrichment
Prompt Stuffing
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Data Enrichment
Vector Database



35

Data Enrichment
Retrieving documents
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Data Enrichment
Retrieval Augmented Generation
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Data Enrichment
Document Ingestion
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Data Enrichment
Retrieval Augmented Generation
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Observability
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• Means to check what happends behind the scenes

• Metrics to measure model usage

Observability
What is it?
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Observability
Application Properties
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Observability
Actuators
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Observability
Console Output
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Evaluation Testing
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• Traditional Tests often not enough

• Provides means to test generated results

Evaluation Testing
What is it?
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Evaluation Testing
Relevancy Evaluator
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Evaluation Testing
Fact Checking Evaluator
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Benefits & Caveats
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• Easy access to AI features in traditional Spring Applications

• Provider Agnostic

• Type safety for generated content

• New possibilities for better UX:

• Voice controlled Applications with single point of entry

• Content generation on demand

• Dynamic UI arrangement

• Moderation for user content

• Ecc.

Benefits & Caveats
Benefits



50

• Higher maintenance than out-of-the-box solutions

• Some model / provider dependency remains

• Testing is still a work in progress

Benefits & Caveats
Caveats
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„
Just because we can build it 

doesn‘t mean we should

AI usage has real environmental costs
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• https://github.com/Jjemus/spring-ai-examples

• https://spring.io/projects/spring-ai

Resources
Examples & Documentation

https://github.com/Jjemus/spring-ai-examples
https://github.com/Jjemus/spring-ai-examples
https://github.com/Jjemus/spring-ai-examples
https://github.com/Jjemus/spring-ai-examples
https://github.com/Jjemus/spring-ai-examples
https://github.com/Jjemus/spring-ai-examples
https://spring.io/projects/spring-ai
https://spring.io/projects/spring-ai
https://spring.io/projects/spring-ai
https://spring.io/projects/spring-ai
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