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BTP Al Roadmap
Deep Dive into self-optimizing software engineering

Deep Dive into Al Agents

The Future of Al
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Unlock value for your Business

verywhere

ERP and finance Supply chain Customer experience

Procurement Human resources IT and cross-function

with SAP Business Al



You are at the center of what we do

Each challenge is unique, yet you all demand more intelligent
and connected technology solutions to succeed

CFO CPO CHRO CRO
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Make your organization run better

Key areas where you can benefit from Business Al

Processes

Enhance & Improve

your business processes significantly across
functions for a competitive advantage
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People

Support Individuals

by providing tools that help work more efficiently
and improve the quality of their work

Technology

Manage & Execute

process and user enhancements with powerful
technology platforms as the foundation



Al first and Suite first

SAP delivers market making innovation with SAP Business Suite

> >

Joule
YA\ as the new super orchestrator across end-to-end processes
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Drive relevant outcomes : Trust reliable results Adopt Al and scale responsibly

Cpememmes Signavio ---------------- LeanIX ---------------- WalkMe ----- Al-Assisted Cloud Transformation = ----- CALM--------- Joule for Consultants --------- and more-------- >

Joule

Joule agents

Embedded Al capabilities

Customized Al

Financial Supply Chain Human Capital Spend Customer Business based on Al foundation
S Management Management Management Management Experience Technology Platform
SAP Business
Data Cloud

Al Foundation

on SAP Business Technology Platform

Al ecosystem partnerships and investments

)x( ALEPH ALPHA ANTHROP\C aws ® cohere < databricks Google Cloud

00 Meta BE= Microsoft e rsmae SInviDIA
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SAP Agent Builder in Jou‘r—: Joule for
Studio Developers

Solve complex business-problems Enhancing developer

efficiency
Planning Self-reflection Reasoning Collaboration

/available /available

Al Foundatio

On SAP BTP Knowledge <=1 Generative
graph engine ¢ 1 Al toolkit

Harness the power of Kick-Start GenAl app

structured & unstructured data«

N\

development in BTP

/available NS /available




Self optimizing software
engineering
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GenAl Starter Kit



How can we be more efficient
building Gen Al Apps?

Vision

® Simple and time efficient way to kickstart your
Gen Al development

®» Automated provisioning of necessary
infrastructure components

Business value

W Fast and automated provisioning of GenAl Infrastructure on BTP

® Accelerated development of common enterprise RAG application on SAP
BTP Stack

W Enterprise grade foundation for compliant and scalable GenAl initiatives
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How can we be more efficient building Gen Al Apps?

Three step approach to kickstart GenAl app development

on BTP with ready-to-use code

Step 1 (T-) 6—12 minutes

Setup necessary infrastructure with Terraform script

Step 2 ( 4-5 minutes

Configure Al Core service for usage
of specific Al models

(-9 < 1 minute

Apply RAG (retrieval augmented generation) pattern with
HANA DB vector engine and the used Al models

© 2025SAP SE | Extemal

SAP BTP Account

BTP service instances & app subscriptions

R>» fmmm - .
O : SAP Al Launchpad '|' SAP HANA Cloud
"""""""""" tools
Al models J f
SAP HANA Cloud
Terraform provider SAP Al Core with vector engine
for SAP BTP L
R R R R
Terraform script Python script Python script
step01_infra_setup step02_setup_ai.py step03_use_ai

Try it out on GitHub



https://github.com/SAP-samples/btp-genai-starter-kit

p-geeal-arar

Bt_credent;

* Your WTP user credentials (you car cida then az enviranrent
*
TR_USERAME=""{anc. ducgtest  con’
# Wour glabal account subdeesin (plesse check in your BTF cockpit whetner it's E—
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®
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<« O btp-genai-starter-kit 8 v 0 Q[ os

EXPLORER - "W btp_ai_setup.tfvars - " btp_credentials.tfvars X © ® O
~ BTP-GENAI-STARTER-KIT config > secrets > W btp_ai_setup.tfvars config > secrets > W btp_credentials.tfvars
> .devcontainer Rui Nogueira, 3 weeks ago | 1 author (Rui Nogueira) Rui Nogueira, 4 weeks ago | 1 author (Rui Nogueira)

S github 1 # 1 # Your BTP user credentials (you can also provide them as environment variable
o u 2 # Provider configuration 2 #
v config 3 # 3 BTP_USERNAME="jane.doe@test.com"
> auto-updates 4 # Your global account subdomain (please check in your BTP cockpit whether it's 4 #
v secrets 5 # globalaccount = "yyyyyyyyyyy" 5 # Comment out the next line if you want to provide the password here instead o
B env 6 globalaccount = "XXXXXXXX=XXXX=XXXX=XXXX=XXXXXXXKXXXX"" 6 # BTP_PASSWORD=""xxxxxx"]
‘ 7
"W btp_ai_setup.tfvars 8
W btp_credentials.tfvars 9 # Custom IDP for the BTP account. By defauilt, it is set to point to BTP CLI s
W my_btp_ai_setup.tfvars 10 #idp = "<your-ias-tenant>.accounts.ondemand.com"
W my_btp_credentials.tfvars 11
& Dockerfil 12 # Region for your subaccount
ockertile 13 region = "us10"
requirements.txt 14 o
> LICENSES 15 # Name and technical domain of your sub account
> pictures 16 subaccount_name = "GenAI starter-kit experiments"
> scripts 1; admins = ["jane.doe@test.com", "john.doe@test.com"]
® .gitattributes 19 # If set to true, the script will create an app subdomain for the AI Launchpad
& gitignore 20 switch_setup_ai_launchpad = false
$ cleanup_code.sh 21
$ destroy.sh 22 # The model that the AI Core service should use
23 target_ai_core_model = ["gpt-35-turbo", "text-embedding-ada-002", "anthropic--
LICENSE 24
® README.md 25 # Comment out the next line if you want to provide the password here instead o
£ REUSE.toml 26 # Make sure you respect the minimum requirements: len>=8 chars, 1+ upper case
$ run.sh 27 # hana_system_password = ""
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL PORTS GITLENS COMMENTS \j pash +~ M W -+ ~ X

The default interactive shell is now zsh.

To update your account to use zsh, please run "chsh -s /bin/zsh’.
For more details, please visit https://support.apple.com/kb/HT208050.
" "ibtp-genai-starter-kit




<« O btp-genai-starter-kit &8 v 0 Qo8
EXPLORER $ runsh X <« ® O

v BTP-GENAI-STARTER-KIT $ run.sh

> .devcontainer Roman, 8 months ago | 2 authors (Rui Nogueira and one other)

. 1 # Step 1: Setup infrastructure
> .github 2 echo " \
v config 3 echo "Setting up SAP BTP infrastructure"
> auto-updates 4 echo " "
« secrets 5 cd scripts/step@l_setup_infra
3 .env 6
- . 7 echo "Done."
¥ btp_ai_setup.tfvars 8 echo " "
"W btp_credentials tfvars 9  echo "Initializing terraform"
% my_btp_ai_setup.tfvars 10 echo " "
W my_btp_credentials.tfvars 11 terraform init
. 12 # Check if the 'terraform init' command was successful
& Dockerfile 13 status=$?
requirements.txt 14 [ $status -eq 1 ] && echo "The 'terraform init' command was not successful. Exiting." && exit
> LICENSES 15 echo "Done."
> pictures 16
> scripts 17 echo " :
) ) 18 echo "Applying terraform script"
& _gitattributes 19 echo " "
© .gitignore 20 terraform apply -var-file="../../config/secrets/my_btp_credentials.tfvars" -var-file="../../config/secrets/my_btp_ai_setup.tfvars" -—auto-approve
$ cleanup_code.sh 21 # Check if the 'terraform apply' command was successful
$ destroy.sh 22 status=$?
LICENSE 23 [ $status -eq 1 ] && echo "The 'terraform apply' command was not successful. Exiting." && exit
24 echo "Done."
@ README.md 25
¥ REUSE.toml 26 echo " "
$ run.sh 27 echo "Prepare the AI Core service"
28 echo " "
29 cd ..
30 cd step@2_deploy_models
31 poetry install
32 poetry run python main.py
33
PROBLEMS OQUTPUT DEBUG CONSOLE TERMINAL PORTS GITLENS COMMENTS [g bash +v [ W -+ ~ X

The default interactive shell is now zsh.

To update your account to use zsh, please run "chsh -s /bin/zsh".

For more details, please visit https://support.apple.com/kb/HT208050.
f:btp—genai-starter-kit . ./run.sh ||




EXPLORER

\ BTP-GENAI-STARTER-KIT

> .devcontainer

> .github

v config
> auto-updates

v secrets
3 .env
"W btp_ai_setup.tfvars
"W btp_credentials.tfvars
':’ my_btp_ai_setup.tfvars

':’ my_btp_credentials.tfvars

requirements.txt
> LICENSES
> pictures
v scripts
> step01_setup_infra
> step02_deploy_models
v step03_explore_examples
v 01_naive_rag
> gen
> library
@ main.py
poetry.lock
& pyproject.toml
® README.md
> 02_advanced_rag
> 03_vision_model
> 04_rag_on_mixed_data
> 05_multi_modal_rag
> 06_rag_benchmarking
> utils
@ README.md
¢ _gitattributes
¢ .gitignore
$ cleanup_code.sh
$ destroy.sh
LICENSE
@ README.md
£ REUSE.toml

$ run.sh

&« £ btp-genai-starter-kit 8 v

@ README.md X 03 <O

scripts > step03_explore_examples > 01_naive_rag > @ README.md > # Example: Naive RAG on SAP BTP

LNV R WN R

NNRNNNNNNRNNRRRRRRBRRP B 2
WO NOOU A WNRPESOVONOWUMEWNRE®S

30
31
32
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34
35
36
37
38
39
40
41
42
43

You, 9 months ago | 2 authors (You and one other)
# Example: Naive RAG on SAP BTP
This example shows how to create a simple RAG application that uses provisioned SAP BTP services.

## Installation

1. Create virtual environment

Poetry automatically creates and manages virtual environments. To create one for your project, run:
“'sh

poetry install

This command creates a virtual environment and installs any dependencies specified in your pyproject.toml file.

2. Run the script

““h
poetry run python main.py

And select one of the available options
0. Cleanup HANA DB

1. Run Data Ingestion

2. Run Retrieval Augmented Generation

## 1. Run Data Ingestion
We begin with data ingestion. This example uses LangChain to load sample documents that will be used for grounding the LLM responses. Document chunks and embedding vectors
are then stored in SAP HANA Cloud Vector Engine using the Langchain Vector store adapter.

- We load the '.md" files from the [GitHub repo of the Terraform Provider for SAP BTP](https://github.com/SAP/terraform-provider-btp).
— We clean up any existing docs from the vector store.
- We embed the documents with the "text-embedding-ada-002° model and load them into a table within the SAP HANA Cloud database of your SAP HANA Cloud service instance.

This table will contain 3 columns:

— A column VEC_TEXT, which contains the text of the Document.

— A column VEC_META, which contains the metadata of the Document.

— A column VEC_VECTOR, which contains the embeddings-vector of the Document’s text.

## 2. Run Retrieval Augmented Generation
Then we demonstrate *Retrieval Augmented Generationx with SAP HANA Cloud vector engine and SAP GenAI Hub.
We use LangChain “ConversationalRetrievalChain® to retrieve relevant documents and answer the question with the “gpt-35-turbo” model.
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Pipeline Agent

When it works:

+ BTP Innovation / paiper-cache-dema < 2

Pull Request: PR-35 [

Commit:

>

4cB1858

<15

[PAIPER] Identified Org: ICN-Ak-Agents - Repos paipes-cache-demo - Branch: PR-35 - Commit: 4c818583250b948052¢ 3394068ch3cf41347875. Going to push the Iog to paiper.

Pertorm an HTTP Request and return 3 response object

Integration

Changes by pipeline-agent
Pull request #35 updated

o}

Security

Performance

[

Confirm

Bromote

[PAIPER] Log and PR info successfully pushed to paiper with status: 204

[PAIPER] End - paiper extension stage done

y from P

from

uns

h content: pipelineConfighndTests

pipelineConfighndTests

Unstash content: cumulus

cumuus

Unstash failed: cumulus (No such saved stash ‘cumulus)
pipeline/extensions/Post Actions groovy
pipeline/tmpfgiobal_extensions/Post Actions.groovy

IpiperStagewWrapper] Rur
- Begin libeary step of: vaultRotateSecretia -

[ /piper ]
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ins/Post Actions.groovy’ for Post Actians.

End

[2025-02-10T14:59:46.9602]
[2025-02-10T14:59:46.9602]
[2025-02-10T14:59:46.9602]
[2025-02-10T14:59:46.9602)
[2025-02-10T14:59:46.9602]
[2025-02-10T14:59:46.9602)
[2025-02-10T14:59:46.9602]
[2025-02-10T14:59:46.9602)
[2025-02-10T14:59:46.9602)]
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612)
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612)
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612)
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612)
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612)
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612]
[2025-02-10T14:59:46.9612)
[2025-02-10T14:59:46.9622]
[2025-02-10T14:59:46.9622)
[2025-02-10T14:59:47.2222)
[2025-02-10T14:59:47.2222)
[[2025-02-10T14:59:47.2222]
[2025-02-10T14:59:47.2222]
[2025-02-10T14:59:47.2222]
[2025-02-10T14:59:47.2222)

info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info
info

And when it doesn’t:

npmExecuteScripts - srv/src/socket | 85.5 | 48
npmExecuteScripts - socket.ts | 85.5 | 48
npmExecuteScripts - srv/src/utils | 88.8 | 78.18
npmExecuteScripts - abort-chat-manager.ts | 100 | 84.61
npmExecuteScripts -  audit-log-service.ts | 90.9 | 100
npmExecuteScripts - cap-utils.ts | 87.5 | 66.66
npmExecuteScripts - chat-input-suggestion-1llm.ts | 100 | 75,
npmExecuteScripts -  cloud-sdk-to-cap-logger-transport-stream.ts | 83.33 | 53.84
npmExecuteScripts - common-utils.ts | 100 | 100
npmExecuteScripts - db-duplicate-validation.ts | 79.68 | 78.12
npmExecuteScripts -  http-error-utils.ts | 100 | 85.71
npmExecuteScripts - jwt-sign.ts | 100 | 100
npmExecuteScripts -  root-tenant-context.ts | 100 | 50
npmExecuteScripts - safety-check.ts | 52.94 | 75
npmExecuteScripts - schema-example-generator.ts | 100 | 100
npmExecuteScripts - tenant-token-service-wrapper.ts | 91.66 | 94.11
npmExecutescripts - srv/src/vector-stores | 52.63 | 43.33
npmExecuteScripts - hana.ts | 52.63 | 43.33
npmExecutescripts - srv/src/vector-stores/embeddings | 97.36 | 66.66
npmExecuteScripts - remote-embeddings.ts | 97.36 | 66.66
)s utescripts - | | |
npmExecuteScripts -
npmExecutescripts - Coverage summary ==
npmExecuteScripts - Statements : 88.78% ( 8585/9669
npmExecuteScripts - Branches 74.13% ( 2677/3611
npmExecuteScripts - Functions 89.81% ( 1376/1532
npmExecuteScripts - Lines : 90.56% ( 7908/8732
is utescripts -
npmExecuteScripts -
npmExecuteScripts - Summary of all failing tests

uteScripts - FAIL tests/i ion/tools/ds h.test.ts
npmExecuteScripts - e Document Search Tool > should use document vector tool in chat with
npmExecutesScripts -
npmExecuteScripts - expect (received) .toEqual (expected) // deep equality



Pipeline Agent

Project Agent Builder — Al Agents for DevOps is an example Multi-agent system that
implements Investigation agent and Fixing agent to troubleshoot pipeline issues and
propose automatic resolution for detected issues.

Vision
® Multiagent system as a DevOps expert
®» Automated resolution of issues

® Applicable to SAP, Partners, Customers

Benefits
® Simplify DevOps
® [ncrease DORA metric

® Free up dev capacity
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Pipeline Agent - PAIPER

GitHub

Create comment

v
ﬁ Pull Request Triggers
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Files / Patches Overwrite File Replace-in-file

Commit

Create PR
comment

PR Diff Read File
¢ Piper Pipeline

PAIPER

Investigation Fixing

Commit




How Al Agents
are revolutionizing
Enterprise Automation




What makes up an Al Agent?

Conceptual building blocks and how they fit together

{ Prompt Template J

Instructions

[ Tools ]< --------------- Actions

Planning &
reasoning

v

[ Large Language Models ]
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Al Agents The Self-Driving Vehicle of
Business Automation

Key Capabilities

UOW Planning % Reflection

e Collaboration
Tﬁ Tool usage ﬂm and multiagent

Business Value

Automate Augment business
business tasks decision-making
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Al Agents for Business

Al Agents are the next evolutionary step towards automation in business contexts

from modelling processes with rules and
conditions ahead of time....

...to providing tools and a mission prompt
for dynamic problem solving

The goal is to deliver the majority of agents, i.e., mission prompts and tool definitions,
as content and execute them on a managed runtime which is automatically
integrated with Joule to quickly scale the number of agents across the SAP portfolio.




Joule Agents




getting work done from start to finish



Business process grounding

© 2025SAP SE | Extemal

The most capable Al agents
for your business

10O

All the right data

Joule agents are uniquely equipped
to solve bigger cross-functionally

Power to act end-to-end



Uniquely equipped to .

e0ee® [] (< L )]

solve bigger problems n ot

@ S |

Ontology  Source Concepts

Joule agents understand your end-to-end s = Accounts Recei

processes, allowing them to act with
breadth across your business ol

Chart of Accounts
Clearing Date For Orla / M&S
Clearing Status

A None
Company Code O’
Credit Control Area

Jan 14, 2025 11:32:35

Currency Key )
Customer Name Jan 16, 2025 0:20:03

SAP Knowledge Graph e N
encodes SAP’s 50+ years of processes expertise. S Dan bwioa

Document Date

Document Type

Provides deep business context |50 i Dl o o et
to identify the relevant processes and data. & | > © DueDutsaccordingo cash dsc

Due Date for net payment

Dunning Area

To solve bigger problems
that span business functions.

Fiscal Year/Period

© 2025SAP SE | Extemal *Screens showing GA functionality (Joule Integration)



Power to act across every corner of your business

Joule provides one seamless Al integration layer across SAP and third-party applications

Supply chain

' management
Human
Spend capital
management management
- QoUudERy
Financial Customer

management experience

Business
Data Cloud

Business Technology Platform

SAP Business Suite +1,300 prebuilt Joule skills To complete high-impact work
powers mission-critical to perform tasks in every core involving multi-step cross-functional
end-to-end processes. business application. workflows.
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Unlock value for your Business

Everywhere

Supply chain
management
Human
capital
management

 oudERy

Financial Customer
management experience

Spend
management

Business
Data Cloud

Business Technology Platform

with SAP Business Al



+ + +

Dispute management Sourcing HR advisor &
agent agent self-service agent

CFO CPO CHRO coo Cio CRO

.

Accounts receivables Service rep Spare parts Category manager Recruiting ABAP code
agent agent agent agent agent agent

+ +
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Discover how Al agents
can empower your
business
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What makes up an Al Agent?

Conceptual building blocks and how they fit together

{ Prompt Template J

Instructions

v

Actions e Al Agent = === Short-term & long-
term storage
Planning &
reasoning
v

[ Large Language Models ]




Al agents: From objective to desired outcome

More than just LLM-powered Al, agents can interact with the real world and autonomously create and adapt plans, make
decisions, and execute actions aimed at achieving user-defined goals. Agentic Al design enables formerly impossible levels of
task automation in unstructured, dynamic environments.

Al Agent

Declarative Memory Procedural Memory
Tool Repository

Semantic Past APIs DBs RAG A2A

Knowledge Experiences
Code Human sS4 BYOT

Objective > P Desired outcome

Agent Runtime

Working Memory / Context

Plan Reflect

Reason
ny

Large Language Model
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Is it an agentic use case?

I've got a great idea about how Al can make our daily work way more

‘D efficient. I'm not sure which approach would be the best fit for this,
; though. Maybe we could build an Al agent?

Our customer mentioned how tough and exhausting it is to generate
product insights from their customer data. | think Al could help them
understand their customers' behaviour better and faster.

Do you think using agentic Al would be the right way to improve the
process and generate insights?

© 2025SAP SE | Extemal



v

Does your use case involve
uncertain or dynamic situations?

>>

Does the task or goal evolve
over time in a given context,
requiring adaptability?

© 2025SAP SE | Extemal

Is it an agentic use case?

Evaluate your use case with the questions below

¥

Does the task require complex
problem-solving skills?

2

Does the solution need to
handle unexpected inputs
or off-script scenarios?

=

Is there a need for natural
language, software code
understanding or processing?

3

Are there opportunities for
automation to streamline
repetitive operations?



The future of artificial intelligence is not about
man versus machine, but rather man with
machine.

Together, we can achieve unimaginable
heights of innovation and progress.

Fei-Fei Li

Computer scientist and Co-director of the Stanford
Institute for Human-Centered Al

© 2025SAP SE | Extemal
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