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User input*

3D Visualization and Analysis

= Realtime interactive visualization

= Complete capturing of simulation
data

Simulation state ¢

Intelligent Realtime 3D Simulations
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XML definition{

Template-Based Code Generation

=  Automatic generation of dataflow and

workflow for simulation and optimization

= Complete system verification
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l Workflow & dataflow definition

Massively Parallel Simulation via Wait-Free Data Management

= Non-locking read and write operations

= Supports relational database queries

= Hash map design based on memory cloning and atomic operations
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Simulation state ¢

Massively Parallel Optimization
= Massively parallel multi-agent system
optimizes all goals in parallel

= Fast agent communication via wait-free
data exchange

= Adaptive parameter adjustment

priorization
o Pareto optimal Agent Organization
Approximation - -
~y | from KD process * Agent S'mUIatlcinp,G()al
) _/\ T
> /*\ \ g Negotiation Agent
8 5 o ‘ Objective | Objective
\/\ Agent Agent
t t
parameteri parameterj

Objective 1

f Feasible design space approximation

W Aggregate Statement
Hm [nsert Statement
m Select Statement

Our approach r

0,100

In-memory relational
databases

0,000 0,050

Access time [ms]

Parameters ‘ ‘ Simulation goals

Knowledge Discovery for Blackbox
Simulations

= Discovers hidden relationships between
parameters in simulation workflow

= Reduces simulation samples via splines
=  Approximates feasible design space

Quality comparison of evolutionary optimization algorithm
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—Evolutionary algorithm

—EVvolutionary algorithm with feasible design space approximation
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