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o The TEMPUS Hypertest Data Management System
o A Semantic Approach with Topic Maps

o The Hypergator Application

o Conclusion and Outlook
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Motivation

o Increasing amount and versatility of data for various projects

- Hypertest Data Archive (Werum/DLR since 2005)

Example:

How to reveal coherences

How to optimally
among Data/Information?

access data?

o Enhance the data archive using semantic techniques (since 2008)

o Triggered by upcoming FP7 ULISSE Project (Launch 2009)

-~ MUSC
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TEMPUS

(Containerless Electromagnetic Processing under Microgravity)

Developed by DLR for Spacelab Experiments
Parabolic Flights since 1988
Since 2001 min. 1 Parabolic Flight per year with A300 Zero G

Semi-automatic Data Ingestion
iInto Hypertest Data Archive

Manual Metadata Description
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Metadata in the TEMPUS Hypertest Instance

Show TEMPUS Folder Parabola15_20080408

e O BB D¢ P ]

Falder Marme Paraholal5_20020408

Data Storage Mame pr2008 (filefmntrhttempus/pf2008)
Path

Teii Relevance | Default path (relative to Data Storage) for files in this container

Data f Document Type Tevi-Data Categaory Data
Principal Investigatar  MPI Sample Material MiAl-Ret,25 - o
campaign Farabolic Flight 2008 Day i Experiment Cray 1
Farahaola Farahbola # Comment g Date CurrentYersion  2008-04-23
14 e

Qrganization

Author - &

Title Parabolala_20080408

Identifier Tevi

ls5ue Revision

FProcess Atmosphere  ArtHe guench Camera Radial Highspeed 200 Hz (B0&. . Camera Axial Loglux 150 Hz {352 ¥ 352 Pixel)
Sample Size 6.5 Pyrormeter Radial Pyrormeter Axial ZPY

TLimit Melting Point 1EGES Ermissivity 0.25
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Questions

- What about Navigation ?
- What about Metadata Extension ?
- What about Including External Data / Information ?

- What about Information Interconnection?

- Organise Available Data in Topic Maps
and Merge Additional Information

-
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Topic Maps Ontology

Topic Type: PF Campaign

Topic Type: Parabola

Part of

Occurence Types:
Parabola Number
Process Atmosphere
Video Streaming Script
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Topic Type: Alloy

Association Type

Participation

Role Types

Experiment Run

Principal Investigator

Topic Type: Person
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Populating the TEMPUS Topic Map

Instantiate Topics,  Associations, Roles

Association Type:

Part|C| ation

Topic Type: A _p Person k.M. k.

-'#. -

Parabola ‘k \
A ‘~. . _| TEMPUS ParabalicFlight .

drabala .
Campaign Report 2005

Role Paigh Rep |

~ Type: Pl ."
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The Hypergator System Architecture

TEMPUS Hypertest System Hypergator Application
Previously established solution : —  Semantically enriched solution
Hypergator Application
ALCESS 1D Filestore WANAAL
Dataand — fava Eﬁiﬁf 2 Hypergator Webserser > Webhrowser
Wetadata 3 5 |
T l lava Server Pages
TR Hyperest AR i Taglits
Ontopia Navigatar Framework
_ DE'; ™ Hypertest Engine Wap > = AroEss T
Ingest on IBoss A5 Connector M;rged 3 structured and
1 Topic Map . . . Comprehensive
: : K I@' Ontopia Topic Map Engine Data and
i i Topic Map | Metadats
|| o | | [y
el e Mgnual Ontopia Topic Map Editar
| Topic Map {Ontopaly)
Werum Hypertest I‘t‘ " -
Ontopia Knowledge Suite

Populate Topic Map - M
and ({i}r




The Hypergator Application

= Browsing the scientific content via an intuitively usable Web-
Frontend

= Accessing and Describing “tacit knowledge” by browsing
associations

= Knowledge domain contained in XTM Topic Map
= Topic Map Occurrences represent resources on external data

sources
s : Pl L. .
= Access to original data sources via JSP Servlets
= Access to the Topic Map via the Ontopia Knowledge Framework
- = Querying the knowledge domain with the “tolog” query language
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The Hypergator User Frontend
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*: HYPERGATOR

THe Temrus, ConTENT NAVIGATOR

|»

DLR

Select a TEMPUS Topic

® Campaign

Diataset

Experiment

O Electrical resistivity
experiment

0 Oscillation Drop Method
Experiment

© Solidification Experiment

Experimental Quantity

File

© Control file

O Data File
B processed data file

© Document

Navigation

B Phase-diagram image
b aram image
Te re-time plot
@ Log file
O Wideo
B High speed video
B TeliWideo
Material
© Alloy
o Metal
Organisation
© Company
© Public Institution
 Institute
B Space 4gency
B niversity
O Research Group
Parabola
Person

O Pltempus

Scientific Programme

Parabola00_20040915

Item data

® VYideo preview:

O http:/f129.247.120.2: 8080/hypergator/index.jsp?video=Parabolaln_z0040915
®* emissivity:

0 0.2z

. p:roabola number: Detal I d a_ta

® process atmosphere:
O forced gas flow

* sample size:
Q7.0

Showing fila: fetefapache-t 5.0, 12 hue b h tortmpitemn pfile 1267242612055, awi

| bata Mowsslmepes | Crsstefles | Batchnede

original
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Further information

Associations

g Parabola00_z0040515 -
Bl A&l Device Usage (Axial Measurement Device)

Principal Investigation (PItempus)

=g Hydro

{&]Principal Investigation

[+ Al production (result)

=l-&lsarmple material offor (Material)

eSemantic

) Aluminiurm

. -
onnectivity
&lsarnple material of for
~4Farabolad0d_z0040915
~qFaraboladl_z0040915
~qFaraboladz_z0040915
-y Faraboladz_20070913
WParabolad3_20040915
WParabolad3_20070913
g Parabolald_20040915
~4iParabolald_20070913
~4Parabolals_z0040915 LI

Indirect Associations
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Looking at a use case

Which Copper based materials have been used
so far in DLR Parabolic Flight Campaigns?
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|| ¥2) [Hypergator] - Mozilla Firefox lElx]

Datei Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe

> R hittp: {129,247 120, 2:8080/hvpergator] "7 - 12| Google
LRI

\_,_

| @ Meistbesuchte Seiten ’ Erste Schritke = | Akkuelle Machrichten
&

J |j [Hypergator] | - | F

1SS @9 1. YPERGATOR

- J, THE TEMRus CoNTENT NAVIGATOR DLR

Select a TEMPUS Topic Introduction

® Campaign
® [Dataset
® Experiment

Hypergator has been developed to navigate the
content of the TEMPUS Hypertest database not only

to gain information in a wery intuitive way but also to
C Electrical resistivity

. t discover hidden knowledge by wisualising cross-
o g);iﬁg::nmo Method references between different topics.
Experimegnt : Hypergator is based on the Ontopia Knowledge Suite
o Solidification Experiment i and relies on the flexibility and scalability of the
o Experimental Quantity Welcome to the Hypergator-Project! knowledge-management and -discovery concept of
® File topicmaps.
g g:::rﬁill:le For further infarmation about the project please read

the related paper (HypergatorPaper.pdf) or contact
the authors:

alois.grimbach@dir.de

philipp. wever@dir.de

B Processed data file
C Document
B Campaign Report
B Technical Mote
C Image
B Phaze-diagram image
B Phaze-diagram image
B Temperature-time plot
Q Log file
o Wideo
B High speed video
B Teyi Video
® Material
o Alloy
© Metal
® COrganisation
C Company
© Public Institution
B Institute
B Space Agency
B University
O Research Group
Parabola
® Person

O Plternpus
® Scientific Programme
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Select a TEMPUS Topic
® Campaign
® Dataset Further information
® Experiment
@ Electrical resistivity
experiment
O Oscillating Drop Method Instances of Material
Experiment ® ZRD99 Sandvik -
o Solidification Experiment oAl
: E:;:erimental Quantity > AIQ?FeB
. ® AlSiCu
o Contro_l file ® AlSiMg
° Betia [z ® Alstorn IN 738
B processed data file ® Alstorn MM247 LC
C Document ® Aluminium
B Campaign Report ® Cobalt
B Technical Mote ® Copper
o Image ® Corus low carbon steel
B Phase-diagram image ® Corusl
B Phase-diagram image ® Corus2
B Termnperature-tirme plot ® Cu-based (Cug)
o Log file . Cu—bas_ed [Zusnk)
g
= Wiele ® CUZEMIFE+TaZ0s
B High speed video * CU42C.058
® Tevi video L4 CUSDN!50+T6205
® CuSSMidd Constantan
& Material ® CuSECo4z
O Alloy ® Cucl,BCo3B,2
O Metal ® Cu7SCo25
® Organisation ® Cu7SCo2Siseparated)
O Company ® Cu7SMiZE+Taz0s
@ Public Institution ® CuZdCole
B [nstitute ® Cus9Coll |
B Space Agency = o

B niversity
O Research Group
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® Scientific Programme

Fertig



¥)) [Hypergator] Copper - Mozilla Firefox 1= x|
Datei Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe
i; ~ & X @ | 1 |http:,l',l'129.24?.120.2:BDBD,I'hypergator,l'index.jsp?id=id?25 7 - |.."-| Google ps

@ Meistbesuchte Seiten ’ Erste Schritke = | Akkuelle Machrichten

J |j [Hypergator] Copper

185 2 i
USoC (i:l‘ Sé2 SUPPORT

CENTER

*: HYPERGATOR

THE Temrus ConTENT NAVIGATOR DLR
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® Campaign
® Dataset Item data Further information
® Experiment ® chemical sign:
@ Electrical resistivity o cy
experiment
© Oscillating Drop Method Associations
Experiment

@ Solidification Experiment
® Experimental Quantity
® File
o cContral file
© Data File
B Processed data file
C Document
B Campaign Report
B Technical Mote
C Image
B Phaze-diagram image
B Phaze-diagram image
B Temperature-time plot
Log file
Wideo
B High speed video
B Teyi Video
® Material
o Alloy
© Metal
® COrganisation
C Company
© Public Institution
B Institute
B Space Agency
B University
O Research Group
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® Person
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o Q

® Scientific Programme

All these Copper based materials have

been used so far !

i Copper

Bl i material compasition {Allay)

El-gRAISICU

g Cu-based (Cud)
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Select a TEMPUS Topic
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Dataset
Experiment
o Electri_cal resistivity
experirnent
o Oscilla,ting Drop Method
Experiment
o Solidification Experiment
Experimental Quantity
File
o Control file
@ Data File
B processed data file
C Document
B Campaign Report
B Technical Mote
O Image
B Phase-diagram image
B Phase-diagram image
B Termperature-time plot
@ Log file
© Wideo
B High speed video
B Teyi Video
Material
o Alloy
O Metal
Organisation
O Company
@ Public Institution
B Institute
B Zpace Agency
B niversity
O Research Group
Parabola
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O PItempus
Scientific Programme

Parabolalt6_20080411

Item data

* VYideo preview:
O http://129.247.120.2: 8080/hypergatorfindex jsp?viden=Parabolalé_20080411
® campaign day:
a day 2
* emissivity:
QO 0.1z
* melting point:
@ 1400
® parabola number:
Q16
® process atmosphere:
T Ar+He.quench

Further information

Associations
g Parabalale_z0080411
v-{&] Device Usage (Radial Measurement Device)

{&] Principal Investigation (PIternpus)
{A&] experiment run offor (Experiment)
{A] partOf (ensemble)

{A&] production {result)

1Al sample material offor (Material)

Indirect Associations
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® Campaign
® [Dataset
® Experiment
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o Oscilla,ting Drop Method
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o Solidification Experiment
® Experimental Quantity
® File
o Control file
@ Data File
B processed data file
C Document
B Campaign Report
B Technical Mote
O Image
B Phase-diagram image
B Phase-diagram image
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@ Log file
© Wideo
B High speed video
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Parabolalt6_20080411

Item data

Yideo preview:

O http://129.247.120.2: 8080/hypergatorfindex jsp?viden=Parabolalé_20080411

campaign day:

a day 2

emissivity:

QO 0.1z

melting point:

@ 1400

parabola number:
Q16

process atmosphere:
T Ar+He.quench
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Further information

Associations
4 Parabaolale_z0080411
v-{&] Device Usage (Radial Measurement Device)

Al Principal Investigation (PItempus)
&l experiment run of/for (Experiment)
Al partOf (ensemble)

‘&) production (result)

[+-{&] sarmple material offor (Material)
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® Campaign
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® Experiment
@ Electrical resistivity
experiment
o Oscilla,ting Drop Method
Experiment
o Solidification Experiment
® Experimental Quantity
® File
o Control file
@ Data File
B processed data file
C Document
B Campaign Report
B Technical Mote
O Image
B Phase-diagram image
B Phase-diagram image
B Termperature-time plot
@ Log file
© Wideo
B High speed video
B Teyi Video
® Material
o Alloy
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O Company
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B Institute
B Zpace Agency
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O Research Group
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O PItempus
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Parabolalt6_20080411

Item data

* VYideo preview:

® campaign day:
a day 2
* emissivity:
QO 0.1z
* melting point:
@ 1400
® parabola number:
Q 16
® process atmosphere:
T Ar+He.quench

O http://129.247.120.2: 8080/hypergatorfindex jsp?viden=Parabolalé_20080411
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Kolbe_CuMi_2008: Interaction of Particels with an Advancing Dendritic Solidification Front during Parabolic Flights using the TEMPUS Facility

Abstract

In the framework of the ESA-MAP project *Metastable Saolidification of Composites: Movel Peritectic Structures and
In-Situ Composites” (AQ 95/99-114) the proposing team is studying metallic peritectics, transparent peritectic
model systems and the interaction of saolid particles with an adwvancing solidification front, Whereas experiments are
planned on board of the [SS using the SOF and the DIRSOL facility, respectively, for the investigations at low
velocities of the solidification front, the present experiments are steps to the preparation of experiments on board
of the I[S2 in the MSL-EML facility, The aim is to melt, undercool and solidify samples of a metallic matrix containing
ceraric particles and to study the interaction of the particles with an adwvancing solidification front., In the TEMPUS
facility the walue of undercooling can be varied widely and thus the velocity of the solidification front, convective
effects are reduced compared to experimments on ground. Analysis of the solidified microstructure gives information
on the interaction of particles and solidification front. In previous campaigns, several sample systems, e.g. MiI9&Taz
+ TazZ0s particles, have already been processed successfully in TEMPUS, Material's properties have been
optimized: the porosity is low and undercooling of the samples was achieved. Isolated engulfed and entrapped
submicran particles were found in cluster-free regions and particle size distributions have been determined.
Following the investigation in the TEMPUS Parabolic Flight Campaign 2007, in which CuS0MIS0 + TaZos were
investigated, this experiment varies the alloy composition of the system to {i) 1 sample of CuZSMI7S+ Taz0s
particles and {ii) 1 sarmple of CU7SHIZ5+ Taz2os particles,

Further information

Scientific purpose

The experiment shall show the influence of a variation of the alloying elements on the pushing and engulfrent
behaviour. Increasing the Cu content decreases the wetting of the Tazo5 particles. This means, the experiments
aim at the influence of the wetting conditions on the pushing and engulfment behaviour of ceramic particles, that is;
(i) The particles are pushed forward by the solidification front and segregate with the |last solidifying liquid {particle
pushing). (i} The solidification front engulfs the particles and they are embedded randomly into the metal (particle
engulfing}.
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Kolbe_CuMi_2008: Interaction of Particels with an Advancing Dendritic Solidification Front during Parabolic Flights using the TEMPUS Facility

Abstract

In the framework of the ESA-MAP project *Metastable Saolidification of Composites: Movel Peritectic Structures and
In-Situ Composites” (AQ 95/99-114) the proposing team is studying metallic peritectics, transparent peritectic
model systems and the interaction of saolid particles with an adwvancing solidification front, Whereas experiments are
planned on board of the [SS using the SOF and the DIRSOL facility, respectively, for the investigations at low
velocities of the solidification front, the present experiments are steps to the preparation of experiments on board
of the I[S2 in the MSL-EML facility, The aim is to melt, undercool and solidify samples of a metallic matrix containing
ceraric particles and to study the interaction of the particles with an adwvancing solidification front., In the TEMPUS
facility the walue of undercooling can be varied widely and thus the velocity of the solidification front, convective
effects are reduced compared to experimments on ground. Analysis of the solidified microstructure gives information
on the interaction of particles and solidification front. In previous campaigns, several sample systems, e.g. MiI9&Taz
+ TazZ0s particles, have already been processed successfully in TEMPUS, Material's properties have been
optimized: the porosity is low and undercooling of the samples was achieved. Isolated engulfed and entrapped
submicran particles were found in cluster-free regions and particle size distributions have been determined.
Following the investigation in the TEMPUS Parabolic Flight Campaign 2007, in which CuS0MIS0 + TaZos were
investigated, this experiment varies the alloy composition of the system to {i) 1 sample of CuZSMI7S+ Taz0s
particles and {ii) 1 sarmple of CU7SHIZ5+ Taz2os particles,

Further information

Scientific purpose

The experiment shall show the influence of a variation of the alloying elements on the pushing and engulfrent
behaviour. Increasing the Cu content decreases the wetting of the Tazo5 particles. This means, the experiments
aim at the influence of the wetting conditions on the pushing and engulfment behaviour of ceramic particles, that is;
(i) The particles are pushed forward by the solidification front and segregate with the |last solidifying liquid {particle
pushing). (i} The solidification front engulfs the particles and they are embedded randomly into the metal (particle
engulfing}.
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Kolbe_CuMi_2008: Interaction of Particels with an Advancing Dendritic Solidification Front during Parabolic Flights using the TEMPUS Facility

Abstract

In the framework of the ESA-MAP project *Metastable Salidification of Composites: Movel Peritectic
Structures and In-Situ Cormposites” (A0 95/99-114) the proposing team is studying rmetallic
peritectics, transparent peritectic model systermns and the interaction of solid particles with an
advancing solidification front. Whereas experimments are planned on board of the 1SS using the
=0QF and the DIRSOL facility, respectively, for the investigations at low velocities of the
solidification frant, the present experiments are steps to the preparation of experirnents on board
of the IS% in the MSL-EML facility. The aim is to melt, undercool and solidify samples of a metallic
rmatriz containing ceramic particles and to study the interaction of the particles with an advancing
solidification front. In the TEMPUS facility the value of undercooling can be waried widely and thus
the velocity of the salidification front, convective effects are reduced compared to experiments on
ground, Analysis of the solidified microstructure gives information on the interaction of particles
and solidification front. In previous campaigns, several sample systerms, e.g. Ni98Taz + Tazos
particles, have already been processed successfully in TEMPUS, Material's properties have been
optimized: the porosity is low and undercooling of the samples was achieved. Isolated engulfed
and entrapped submicron particles were found in cluster-free regions and particle size distributions
have been determined. Fallowing the investigation in the TEMPUS Parabolic Flight Carmpaign 2007,
in which CuSOMIS0 + TaZ05 were investigated, this experiment varies the alloy composition of the
system to (i) 1 sample of CuZ25MI75+ TaZ205 particles and (i) 1 sample of Cu7SMI25+ Tazos
particles.

Scientific purpose

The experiment shall show the influence of a variation of the alloying elerments on the pushing and
engulfrent behaviour. Increasing the Cu content decreases the wetting of the Ta2o5 particles.
This means, the experiments aim at the influence of the wetting conditions on the pushing and
engulfment behaviour of ceramic particles, that is: (i) The particles are pushed forward by the
solidification frant and segregate with the last salidifying liquid {particle pushing). {ii} The
solidification front engulfs the particles and they are embedded randormnly into the rmetal (particle
engulfing}.
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Kolbe_CuMi_2008: Interaction of Particels with an Advancing Dendritic Solidification Front during Parabolic Flights using the TEMPUS Facility

Abstract

In the framework of the ESA-MAP project *Metastable Salidification of Composites: Movel Peritectic
Structures and In-Situ Cormposites” (A0 95/99-114) the proposing team is studying rmetallic
peritectics, transparent peritectic model systermns and the interaction of solid particles with an
advancing solidification front. Whereas experimments are planned on board of the 1SS using the
=0QF and the DIRSOL facility, respectively, for the investigations at low velocities of the
solidification frant, the present experiments are steps to the preparation of experirnents on board
of the IS% in the MSL-EML facility. The aim is to melt, undercool and solidify samples of a metallic
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ground, Analysis of the solidified microstructure gives information on the interaction of particles
and solidification front. In previous campaigns, several sample systerms, e.g. Ni98Taz + Tazos
particles, have already been processed successfully in TEMPUS, Material's properties have been
optimized: the porosity is low and undercooling of the samples was achieved. Isolated engulfed
and entrapped submicron particles were found in cluster-free regions and particle size distributions
have been determined. Fallowing the investigation in the TEMPUS Parabolic Flight Carmpaign 2007,
in which CuSOMIS0 + TaZ05 were investigated, this experiment varies the alloy composition of the
system to (i) 1 sample of CuZ25MI75+ TaZ205 particles and (i) 1 sample of Cu7SMI25+ Tazos
particles.
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Conclusion and Outlook

= Goal:

Applying semantic techologies to a productive data archive
and assess its benefit

v" Hypergator Web Application Developed
v" Populated Topic Map with 700 Parabolas and Existing Metadata

v" Domain expert performing a cognitive walkthrough to accomplish a
predefined task using the Hypergator Web Application

= Future prospect:
Enrichment of the application with supplemental information

Questionning is being investigated by FP7 Programme ULISSE in the larger
context of space experimentation pursuing

Valorisation, Dissemination and Exploitation of pg Scientific Data

# Deutsches Zentrum . . . . . . . diln \l,lH(
DLR fiir Luft- und Raumfahrt eV Structuring and Visualizing pg Material Science Data in a Topic Maps Ontology WEP uscr supror:
e Presented by Alois Grimbach, Philipp Wever 27 ;



MUSC Point of Contacts

=  Project Members:
- Alois.Grimbach@dlIr.de
- Philipp.Wever@dir.de
- Stephan.Schneider@dir.de

= Head of Microgravity User Support Center (MUSC):
- Rainer.Willnecker@dlr.de

-
MU 5(,
Deutsches Zentrum . ) .. ) . . . . MICROGRA r1
DLR fiir Luft- und Raumfahrt eV Structuring and Visualizing pg Material Science Data in a Topic Maps Ontology ll' SER SUPPOR

Presented by Alois Grimbach, Philipp Wever 28



