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Agenda

Introducing the Go-KI Project

The “OPACA” Framework
OPACA Development Tools
e BPMN Editor

e LLM Interface

Live Demonstration
Hands-on Session
Feedback
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Artificial
intelligence (Al)

will penetrate all
aspects of life,
work and private

Spaces, competences and
technologies for the
collaborative development of
public good-oriented Al
applications

Motivation & Project Goals

life

Public Many ideas Projects such as
. cannot be the Civic
good-oriented Al : :
. implemented due Innovation
requires an even
to lack of Platform help
broader range of e : :
individual realize specific
competences .
competences ideas
OUR APPROACH
Combining the technical Information services and Complementing existing
feasibility with civil-societal digital learning modules structures for the networking
responsibility for Al technologies of actors
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REAL LAB

+ Modern Co-Working
Space at ZEKI

- Experimental
environment for data
collection, modelling &
validation

- Research into the future
of work environment

Four Pillars of the Project

TANGIBLE Al

- Increase the visibility and

explainability of Al
applications
« Improve the trust in Al

applications where
appropriate

- Reduce fears, increase
acceptance

SOFTWARE-STACK

- Simplified and unified Al
application development

- Scalable, distributed,
interoperable, secure

- Open and modern
technologies

PLATFORM & ECOSYSTEM

- Libraries and tools for

development, testing,
deployment

- Directory services for
reusable components
and services

- Workshops and training

events
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SOFTWARE-STACK

« Al Framework “OPACA”: APl combining Multi-Agent
Systems, Microservices and Container Technologies

* Language- and Platform-Independent, scalable,
open-source

- Different Development Tools

* User applications, incl. BPMN Editor and LLM-Integration




OPACA Framework

OPACA - Open, Language- and Platform-Independent API
for Containerized Agents

Framework + API for containerized agents and Al applications
Allow for heterogeneous applications written in different languages
Dynamic environment, automated discovery and self-description
Execution in Docker or Kubernetes

https://qgithub.com/gt-arc/opaca-core
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https://github.com/gt-arc/opaca-core

OPACA Framework

Microservices
self-descriptive

interactive
service discovery

language
agnostic

open

secure

proactive
dynamic

platform independent

communicative

sandboxed

Multi-Agent Systems

Container-Tech
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OPACA Framework

. A
Container Deployment 52{ PP
— Libraries
Docker Container

Virtualization

e Encapsulating the program
environment

Deterministic behavior
Security

- i i Kubernetes Deployment
Docker for containerization y kubernetes
|

Operating System

Hardware

Kubernetes for
orchestration of container
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OPACA Framework K1

Smart Office Workplace Service
Agent Container ‘C‘ ‘C 2
e Implemented in any language, hgem Ao EMaitagent  nfoPon
packaged as Docker container
e (Contain one or more agents,
providing executable actions
e Self-descriptive models for
container, agents, actions Citehen Comtainer
e Uniform REST API ‘ ‘

Shelf-Agent Fridge-Agent
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OPACA Framework K1

Smart Office Workplace Service
Container Container
Runtime Platform 2 2 2 2
Light-Control- AC-Agent E-Mail-Agent Information-
e Used to deploy, manage, and Agent Agent
interact with Agent Containers
. (D P [
e Connect with other RPs B opaca
e Basic functions for e.g. auth, D - Runtime Platform
user management, monitoring User K ~
e Central point for interaction, P ——
B OoLPQCQ
forwards API calls to respec-
. Runtime Platform ‘ ‘
tive AC or connected RP ShelfAgent  Fridge Agent

10
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OPACA: Applications

Agent / Action
Name: Name:
SensorAgent GetTemperature
Description: Description:
Provides live sensor data Retrieves the current
collected in the ZEKI- temperature in Celsius from a
Reallabor. sensor in the provided room.
Actions: Parameters:
e GetTemperature {
e GetNoise “room”: String
e GetHumidty }
e GetSensors Returns:
e RegisterSesnsor Number
e RemoveSensor
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OPACA: Applications

ZEKI Reallabor Integratlon

M~ —_ —
Conversation Engine

ey = 2 g 9
P & ) % - " i
E ¢ o | F e L 3 | .
“— = T 3 TR ZEKI f S s /
| E £ & .
+ [y \ "

Smart Chair
| !
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OPACA Software Stack

Low-threshold modelling of ideas as
BPMN processes, alternatively to
programming (low-code and
no-code)

Modelling - s

Enables reusability of functions and
components from registries

- .| — — Orchestration

Reguires ©

Uniform interfaces for testing

o and integrating applications 2
Validation [ N B
| T — = Tools for easy inspection of 5
=] and interaction with running J
applications, agents and actions
— [ Execution
-~ o]
— ]
[ Lo ] Intuitive interaction via chat /
= LLM
| = Interaction BN -
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OPACA Tools

14

Integrated Swagger Ul
Command Line Interface
Dynamic, Form-based Web Ul
Agent Container Registry
BPMN Editor & Interpreter

LLM Web Interface

goKI
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OPACA Tools: Spotlight

BPMN-Editor OPACA-LLM

T ﬂ’ 0O p QCO v @ smers 4 Lo {3} seocess B opoca goKI @ English ~ B Tool LM ~ & Voice Server ~
@ [ e | cenorn >
r— o | ocmentaion > %
o] » Fap— 10~ A
g LRl o & DiagnosticsAgent v Welcome to the OPACA LLM! You can use me to interact with the assistants
o > shoumicssge G o g and senvices available on the OPACA platform, or ask me general questions
- > sevane 7] e How can | help you today?
> unp_cu2_tigh & KitchenAgent 4
o s T
(o] & LightControlAgent v
° o Whatis the temperatire in The Experionca hub? &
& RoomAgent v
o . . N
o 3 The current temperature in the experience hub is 24.6 degrees Celsius. I you
- s s have any further questions or need additional information, fee free to ask!
(B v deug
# GetTemperature
® P
[m]
- #  GetCo2Level
#  GetHumidity
# GetNoise Send a message. o <)
DOWNLOAD BPMIIO
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OPACA BPMN Editor & Interpreter

Business Process Model and Notation
e OMG-standardized graphical notation
e Intuitive to understand, widely used
e Bridging business and technical
perspectives
e Can be used for modelling both,
“real world” business processes
and software-systems
e Especially suited for distributed or e Wimea j
agent-based systems!

Send current
issue list

16 goKI © 2025



OPACA BPMN Editor & Interpreter

Technical Foundations
e Based on popular bpmn-js framework g bpmn-js
e Intuitive, web-based Ul, extensible
e Basic editing features, import/export,

and many more features
e Manual “Token Simulation”

v 'SERVICES 4 Load.. UseAuth () SERVICE TASK

ﬂ ooQcqo 0 T reme et B e
> Clorbighigh s -
> HighlghPath

GGGGGGG

e and some extensions of our own...
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OPACA BPMN Editor & Interpreter

Extensions & OPACA Integration

e Model Extensions for Executability:
Variables, Assignments, ...

e Import of OPACA Actions as

v @} SERVICES + Load services éi?\ggsrmg(

http://10.42.6.107:8000 UseAuth [ = General e >

Service implementations ———— -y f——— ;

e Extension of Simulation to > | B S TN U +0 -
fully-automated Process P e > e

I n.t e rp r e.t e r z:rr\:i:: Implementation e v

RoomAgent::GetRoomid (service 32ejc v

Elir—.<>

e In-editor or headless mode 8

Check
ilabili
,c Availability
LJ i
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OPACA BPMN Editor & Interpreter

LLM Integration (WIP)
e Based on ProMoAl [ ﬂ OPQCQ

Wlth some extensions Welcome to the OPACA BPMN Editor
e (Can be used to generate a first sty taiky?
d raf't fo r "g etti Nn g Sta rted"’ or to as k You can drop a BPMN diagram here from your desktop to continue editing.
the LLM for SuggeStionS | O.ryoucancreateanewdiagram.
. Or describe your process in the text field below and ask an LLM to generate a draft.
® Currently Works beSt Wlth Select an example:
small/sim o) le processes B P

Create a simple process for applying for vacation
days. It should include both the employee and
employer, and detail cases for acceptance or
rejection of the request.

Sendto LLM |

[1] https://github.com/humam-kourani/ProMoAl
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OPACA Tools: Spotlight

BPMN-Editor OPACA-LLM

T ﬂ’ 0O p QCO v @ smers 4 Lo {3} seocess B opoca goKI @ English ~ B Tool LM ~ & Voice Server ~
@ [ e | cenorn >
r— o | ocmentaion > %
o] » Fap— 10~ A
g LRl o & DiagnosticsAgent v Welcome to the OPACA LLM! You can use me to interact with the assistants
o > shoumicssge G o g and senvices available on the OPACA platform, or ask me general questions
- > sevane 7] e How can | help you today?
> unp_cu2_tigh & KitchenAgent 4
o s T
(o] & LightControlAgent v
° o Whatis the temperatire in The Experionca hub? &
& RoomAgent v
o . . N
o 3 The current temperature in the experience hub is 24.6 degrees Celsius. I you
- s s have any further questions or need additional information, fee free to ask!
(B v deug
# GetTemperature
® P
[m]
- #  GetCo2Level
#  GetHumidity
# GetNoise Send a message. o <)
DOWNLOAD BPMIIO
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OPACA LLM UI

< u’ OpOOO gOKI :35%'i“| Q@ English v & ToollLM ¥ & Voice Server ~

Overview & Motivation

S
e Chat-Interface for OPACA - Il e s
e Intuitive natural language input X
e Select & invoke relevant actions )

| can assist you with a variety of tasks, including:

b a S e d O n u S e r i n p u t S 1. Home A:tomation: I can he(:p You mllanage and monitor smart home devices, such as
. Su ppor.t for mu |.ti ple prompting sensors for temperature and air quality.

methods and LLMs e st v s
e No D rior knowled gea bout available et

. Inventory Management: | can help you find items in shelves and manage their

services necessary

If you have a specific task in mind, feel free to ask!

N

. Email Management: | can help you find email addresses, phone numbers, and manage
your appointments, including scheduling and finding free time slots.

w

. Data Visualization: | can create various types of plots and charts to visualize data.

»

w

3
Send a message... \ <)
XA
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OPACA LLM UI KI

Agent Agent Agent
ArChiteCtu re Container Container Container

e Backend connected to OPACA |
Runtime Platform Runtime
Platform

e Get list of available agents and
actions, parameters, types, ...

e Can invoke multiple actions per
query (in parallel or sequentially)

e Limited support for multiple users

OPACA-LLM ]

Backend Logic

Web Interface

e Rich “behind the scenes” logging ®
for debugging & transparency D
User

22 goKI ~ ©20%5



OPACA LLM UI

Approach

Tool Output

Planning Formation Evaluation Generation

e Create a tool e Generate the e Evaluate the e Generate the
calling plan - concrete tool - results of the - final output

e Orchestrate calls tool calls shown to the
tasks e Validate e Decide if user

e Check for parameter another e Only after
missing types iteration is successful

parameters necessary evaluation
U NS AN AN /
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OPACA LLM UI

Methods Overview

Input Input Input
Simple Tool Orchestration

Orchestrator

________________

Y

Planner

Y

[ PIanner ]
Generator i\\
(ﬁwric ‘\‘ [ Worker ]
Assistant \ ¥
[ Evaluator ]

1
Evaluator ) Overall Iteration ]
/’ Evaluator Advisor

Worker
¥

Evaluator ] |

, Output _______:
)/ Generator
A/ \ 4
Result Result Result
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OPACA LLM UI

Simple Method

Pro

e Very fast

e Simple modification

e Moderate answer quality
Contra

e Instruction overloading

e Dependent on base model
e No parallel action execution

25

Input

A
Generic
Assistant

Result
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OPACA LLM UI

Tool Method

Pro

e F[ast

e Parallel action generation

e Strong answer quality
Contra

e Limited number of actions
e Dependent on base models

26

Input

A
Generator i\
\\
\
\
1
1
1
Y 1
1
1
Evaluator /
,/
4
4
4
4
4

Result
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OPACA LLM UI

Orchestration Method

Input

Pro
e Strong answer quality

e Uses different models for diff. agents

Planner Planner '
e LLM agents mirror OPACA platform agent {{ — } { o 1 .
e Can handle large number of tools ™ Ea.tam, | | Ea.tator ] | ,
Contra ( o = }
e Slow, many LLM requests —
e Very complex

e Multiple possible failure points Result
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OPACA LLM UI

Method Comparison

Time (s)

28

300

250

200

Simple Use-Case

03-mini
[ ]

gpt-do-mini gpt-40
LAY
[ ]
® .vllm-fast gpt-40
vilm- @ vilm L
superfast

vllm-faster

Mistral
[ ]

Mistral
gpt-4o-mini

Questions

Simple:
Questions will lead to exactly 1 tool call.

[ ]
gpt-4o-mini

25

Time (s)

Complex Use-Case

03-mini
600 ®

vilm
vilm- o

vllm-fast ® faster gpt-.40. gpt-do

@ gpt-4o-mini

- @ —
Mistral ® vitm ® gpt-do-mini
superfast

Mistral

100 gpt-4o-mini

Questions

Complex:
Questions will lead to more than 1 tool call.

25

Simple
Tool
Orchestration
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Live Demo

goKI © 2025



Interactive Session

1. Connect to the Guest-Wifi
2. Go to http:/10.42.7.124/, click on “BPMN Editor” and “LLM Prototype”
3. Grab one of the Handouts and try to follow the instructions.

BPMN-Editor OPACA-LLM
e Familiarize with the Editor e Connect with OPACA
e Model a simple Example Process e Familiarize with the System
e Make that Process Executable e Configure the LLM
e Execute the Process e Perform different sample queries
e Try out the LLM-Integration e Inspect Logging/Debugging Output
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Feedback

Feedback?

Please take our survey!

https://forms.gle/cnFMnwDowDzoNC218



