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Task Area 2 Measures

1. Algorithm Knowledge Graph

2. Open Interfaces

3. Benchmark Framework

4. CSE Workflows
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Measure 1: Algorithm Knowledge Graph

Progress Report:

V Ontology prototype defined (Extensions and modifications may occur)

I Demonstrator 1: Model Order Reduction (Under construction)

U Demonstrator 2: Numerical Linear Algebra (In preparation)

i Demonstrator selecting (Runge-Kutta Methods?)

I Query coding (Learning SPARQL by doing)

i Frontend planning (Heavily utilizing SPARQL-over-HTTP)

Technology Stack:

X Syntax: RDF / Turtle

X Ontology: RDFS / OWL

X Endpoint: ARQ / Fuseki (Apache Jena)
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Current Model Order Reduction Knowledge Graph

Second-Order Balanced Truncation

Model Reduction of Linear Tim...

solves

Balanced Truncation

extension-of

Benner, Mehrmann, Sorensen (2...

reviewed-in

Shi, Shi (2005) Model-Order R...

PEEC Model (SLICOT)

Model Reduction of Linear Tim...

instance-of

Schilders, van der Vorst, Rom...

Singular Perturbation

solves

Antoulas, Sorensen, Gugercin ...

reviewed-in

Samar, Postlethwaite, Gu (199...

analyzed-inBenner, Faßbender (2014) Mode...
reviewed-in

Obinata, Anderson (2001) Mode... reviewed-in

Liu, Anderson (1989) Singular...

defined-in

Benner, Grivet-Talocia, Quart...

reviewed-in

Fortuna, Nunnari, Gallo (1992...

reviewed-in

Moore (1979) Principal compon...

Glover (1984) All Optimal Han...

Matrix Equation Sparse Solver

implements

Liu, Sreeram, Teo (1998) Mode...

Dominant Subspace Projection ...

analyzed-in

solves

Proper Orthogonal Decomposition

extension-of

Penzl (2006) Algorithms for M...

defined-in

Baur, Benner, Feng (2014) Mod...

reviewed-in

Li, White (1999) Reduction of...

analyzed-in

Li, White (1999) Efficient Mo...

analyzed-in

Bone Model

instance-of

Direct Balanced Gains

solves

Balanced Gains

variant-of

Davidson (1986) Balanced Syst...

defined-in

Benner, Grivet-Talocia, Quart...

Kabamba (1985) Balanced Gains...

Antoulas (2005) Approximation...

specializes

Tan, He (2007) Advanced Model...

Pernebo, Silverman (1982) Mod...

Laub, Heath, Paige, Ward (198...

Balanced Proper Orthogonal De...
solves

Rowley, Dawson (2017) Model R...

reviewed-in

modification-of

modification-of

Benner, Gugercin, Willcox (20...
reviewed-in

Model Reduction of Linear Ini...

specializes

Method of Snapshots

solves

variant-of

Schelfhout, De Moor (1995) Ti...

MOdel REduction Toolbox

implements

Gas Sensor

instance-of

Frequency-Limited Balanced Tr...

reviewed-in

solves

modification-of

Moore (1979) Singular Value A...

reviewed-in

analyzed-in

reviewed-in

reviewed-in

reviewed-in

reviewed-in

solves

reviewed-in

reviewed-in

reviewed-in

reviewed-in

Antoulas (2005) An overview o...

reviewed-in

Benner, Ohlberger, Cohen, Wil...

reviewed-in

analyzed-in

analyzed-in

reviewed-in

solves

reviewed-in

reviewed-in

analyzed-in

analyzed-in

reviewed-in
analyzed-in reviewed-in

reviewed-in

analyzed-in

reviewed-in

Moore (1981) Principal Compon...

defined-in

reviewed-in

Laub, Heath, Paige, Ward (198...

analyzed-in

Enns (1984) Model Reduction w...

analyzed-in

Lam, Anderson (1992) L1 Impul...

analyzed-in

Liu, Sreeram, Teo (1998) Mode...

analyzed-in

Varga (1991) Minimal realizat...

analyzed-in

reviewed-in

Tombs, Postlethwaite (1987) T...

analyzed-in

Glover, Partington (1987) Bou...

analyzed-in

reviewed-in

reviewed-in

Pernebo, Silverman (1979) Bal...

analyzed-in

Safonov, Chiang (1989) A Schu...

analyzed-in

reviewed-in

Safanov, Chiang (1988) A Schu...

analyzed-in

Laub (1980) Computation of Ba...

analyzed-in

reviewed-in

International Space Station (...

instance-of

Model Order Reduction PACKage

implements
Model Reduction of Symmetric ...

Model Reduction of Square Lin... specializes

Hankel Norm Approximation

analyzed-in

reviewed-in

solves

reviewed-in

analyzed-inreviewed-in

reviewed-in

analyzed-in

reviewed-in

Time-Limited Balanced Truncation

reviewed-in

solves

modification-of

Heat Equation

instance-of

Model Order Reduction LABoratory

implements

implements

implements

implements

implements

Sparse State-Space Model Orde...

implements

Frequency-Weighted Balanced T...

reviewed-in

solves

reviewed-in

modification-of

analyzed-in

analyzed-in

Orr-Sommerfeld

instance-of

Earth Atmosphere

instance-of

defined-in

solves

modification-of

Tunable Optimcal Filter

instance-of

A Parallelized Model Reductio...

implements

implements

Electrostatic Beam

Time-Weighted Balanced Trunca...

solves

defined-in

modification-of

International Space Station (...

instance-of

Transmission Lines (SLICOT)

instance-of

Clamped Beam

instance-of

Convective Thermal Flow
instance-of

Partial_Differential_Equation

instance-of

Circular Piston

instance-of

Linear 1D Beam

instance-of

CD Player

instance-of

Structured ModeL reductIon To...

implements

implements implements

Butterfly Gyroscope

instance-of

Model Reduction of Parametric...

Glover (1987) Model Reduction...

Building Model

instance-of

Model Order Reduction of Elas...

implements

implements

EMpirical GRamian Framework

implements

implements

implements

implements

implements

implements

implements

specializes

Random

instance-of

Peek Inductor

instance-of

Model Order Reduction with Py...

implements

implements

implements

FOM

instance-of

Benner, Grivet-Talocia, Quart...

Steel Profile

instance-of
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Furthermore . . .

V Internal communication and regular meeting set up

i Measure 2: Demonstrator selection, René Fritze (& Hendrik Kleikamp) start 2022-01

U Measure 3: Literature research, waiting for staff

U Measure 4: Waiting for staff

I GAMM Rundbrief (Q1 2022) writing

I Questionaire (Q1 2022) planning

i Workshop (Q3 2022) planning
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