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@ programme

DATA ALLIANCE

10:00 Welcome and the programme for the session

10:05 Introduction to IG small Unmanned Aircraft data (sUAS data
1G)

10:10 Introduction to IG Research Data Management in Engineering
(RDMinEng)

10:15 Presentation ‘Manual annotation of engineering data’
10:30 Presentation ‘Automated annotation of drone data’

10:45 Presentation ‘Metadata scheme for computational
engineering - EngMeta’

11:00 Break out sessions

11:20 wrap up and end of the session

26/03/2020 @ 2

CCBY-SA 4.0



ALL

26/03/2020

[[[[[

Breakout Room 1 - Collaboration between IGs
Breakout Room 2 - Engineering Metadata

Breakout Room 3 - Manual annotation of
engineering data or Engineering and Open
Science

Breakout Room 4 - Suggestions??



@ |G RDMInEng - Why?

DATA ALLIANCE

High data heterogeneity

Numerous proprietary data formats

Lack of systematic acquisition/curation of data/software
in infrastructures

The key engineering “data” is often software

Little conventions, e.g. in file naming and data/software
documentation

Close cooperation with industry

Lack of interfaces between industry and academia

Data locked up in silos with strong access constraints
Little interoperability

IG RDMinEng
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« November 2018 - P12 - Botswana - First BoF
meeting

. January 2019 - IG RDMinEng Charter finalized a

. August 2019 - Endorsed
. October 2019 - P14 - Helsinki - Kick-off meeting

IG RDMinEng

26/03/2020



@D |G RDMinEng - Focus Groups

DATA ALLIANCE

Engineering and Open Science

Engineering-specific DMP

Metadata for Engineering

Data Annotation

IG RDMinEng

26/03/2020



@D Focus group: DMP

DATA ALLIANCE

Engineering-specific DMP
o preliminary work from RWTH Aachen University and
Technical University of Darmstadt
m starting point: a generic template
m modifications on 4 questions, 30 answer options, 84 help text

o The focus will be on discipline-specific guidance

o WG to discipline-specific guidance on DMPs - charter:
work in progress

o other disciplines: Social Science, Medicine, Biology,
Chemistry

Contact: Daniela Hausen - hausen@ub.rwth-aachen.de

IG RDMinEng @¥erel
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FAIR and the Digital
Thread

Shaun de Witt, UKAEA (shaun.de-witt@ukaea.uk)
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https://workingnotworking.com/projects/146264-ariadne-s-thread

@D First a bit about me...

DATA ALLIANCE

e First — | am not an engineer!
o But am working on an engineering project

e Engineers love their acronyms as much as
scientists!
o PLM (Product Lifecycle Management)
o PPLM (Product and Process Lifecycle Management)
o BOM (Bill of Materials)
o BIM (Building Information Management)
0 SCM (Supply Chain Management)

e Also engineers generally don’t like change (even
more so than scientists)

o CAD has become common, but still used to generate
physical blueprints

FAIR and the digital thread

6.00]
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@ ) What is a ‘Digital Thread’

DATA ALLIANCE

e Describes the framework which connects data flows
and produces a holistic view of an asset's data across
its product lifecycle

e Describe the traceability of a ‘digital twin’ back to the
requirements, parts and control systems that make up
the physical asset.

FAIR and the digital thread @¥erel
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@ Many Tools — Many Silos

DATA ALLIANCE

Enterprise Data Systems

Design Production & Test
i) %
: | PLM, CAPP “
or MRP
MBOM

Data is Often Functionally Silo’d and Not
Well Integrated for Enterprise Accessibility and Analysis

COPYRIGHT 2017, LOCKHEED MARTIN CORPORATION. ALL RIGHTS RESERVED.

FAIR and the digital thread

26/03/2020



@ Traditional Model

DATA ALLIANCE

e [sn’t this just Product Lifecycle
Management?

AreastoConnectwiththeDigitaIThre.a:i. ® Personal Opinion is it depends On the

Product Design. Supply Chain. Production. Maintenance Services.

complexity of the product...

. .
o A screw, a paperclip, a hammer, a frying
pan... Yes
o A bicycle, a kettle, a dishwasher... Yes
robabl
P Y ..
o A computer, a television, camera...
maybe

.
7 _ _ o A car, an aeroplane, a power station...
orobably not

KEY:

e Does not scale well to complex systems with
multiple parts being delivered by multiple
organisations each of whom use their own
bespoke PLM systems, or even when
spanning across multiple disciplines within
an organisation

FAIR and the digital thread

26/03/2020



@ visualising the Digital Thread

DATA ALLIANCE

e Basic digital thread
allows us to trace
the derivation of a

E A D
= e G ‘component’ back
e through to original
O 1) i
%‘Tg %’.E ‘%’T% requirements...
5= 5= | = e But what both
=) . .

2 g digital thread and

REQUIRED FUNCTIONAL LOGICAL As DESIGNED ~ AS ORDERED AS PLANNED  AS BUILT  AS DELIVERED AS SERVICED

- B B X - recording
assumptions and
the question of
WHY?

© 2020 Aras Open PLM
Community

26/03/2020 FAIR and the digital thread © 00O
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@ Enhanced Digital Thread

DATA ALLIANCE

REQUIRED FuNCTIONAL LoGical
w

Concept : Desi
‘ P 4

3

Used AISI 1010 steel rather than
planned AISI 1006 due to non availability

860

G

e

e
=]
]
“

ﬂi

As DESIGNED  As ORDERED As PLANNED As Bur  As DELIVERED AS SERVICED
Development = Launch ’ Manufacture = Service

Concept Rejected due to simulations

showing instability

FAIR and the digital thread

e Annotations are used
to

o convey additional
information
about a resource

o Describe an
association
between two
resources

e Annotations follow
W3 standard

o https://www.w3.
org/TR/annotatio
n-
model/#annotati
ons

26/03/2020


https://www.w3.org/TR/annotation-model/#annotations

RESEARCH DATA ALLIANCE

Examples of Annotations

Taken from or adapted from Web Annotation Data
Model(https://www.w3.org/TR/2017/REC-
annotation-model-20170223/)

Copyright © 2017 W3C" (MIT, ERCIM, Keio, Beihang). W3C liability, trademark and document
use rules apply.

26/03/2020 FAIR and the digital thread ® ©
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@ simple Annotations

DATA ALLIANCE

Alice has written a post that makes a comment
about a particular web page. Her client creates
an Annotation with the post as the body
resource,

and the web page as the target resource.

annotation
,

' related to

{

"@context":
"http://www.w3.org/ns/anno.jsonld",

"id": "http://example.org/annol",

"type": "Annotation",

"body": "http://example.org/postl",

"target": "http://example.com/pagel"

FAIR and the digital thread

Emily writes a comment about how much she
likes an image on a photo sharing website. Her
client creates an Annotation with the comment
embedded within it, and adds that it is in French
and formatted using HTML.

relate M
dto \
\
target
"@context":

"http://www.w3.org/ns/anno.jsonld",
"id": "http://example.org/anno5",
"type": "Annotation",

"body": {
"type" : "TextualBody",
"value" : "<p>j'adore I</p>",
"format" : "text/html",
"language" : "fr"

2

“target": "http://example.org/photol"

26/03/2020

"CCBY-SA4.0



@ A more complex example

DATA ALLIANCE

Hannah associates a tag and a
description with two images

using a single annotation. {
"@context": "http://www.w3.org/ns/anno.jsonld",

"id": "http://example.org/anno9",
"type": "Annotation",
"body": [ "http://example.org/descl”,

{

annotatio

"type": "TextualBody",

relatedl "value": "tagl"

to

}

1,

"target": [
"http://example.org/imgl",
"http://example.org/img2"

FAIR and the digital thread

26/03/2020



@ A more useful example

DATA ALLIANCE

Beatrice writes a review of a restaurant online, and wishes to
be associated with that review so that her friends know that it
was her review and can trust it. Her client adds her account's
identity, and its own identity, to the Annotation.

("2015-01-28T12:00:00Z" ) ("2015-02-04T12:00:00Z" )
~ : {

created genialed generator "@context":

T~ "ﬁ/ _ "http://www.w3.org/ns/anno.jsonld",
-+— creator anno2 @type ——=| Annotation .
"id": "http://example.org/anno2",

"type": "Annotation",
"creator": "http://example.org/userl",
"created": "2015-01-28T12:00:00Z",

‘J \‘n n n
generator":
"http://example.org/client1",

"generated": "2015-02-04T12:00:00Z",
"body": {
"id":
http://example.net/reviewl
2
"target":
"http://example.com/restaurant1"

}

body target

FAIR and the digital thread

26/03/2020



http://example.net/review1

RDARS

DATA ALLIANCE

Tying the Digital Thread using
Annotations

FAIR and the digital thread

26/03/2020



@D popular PLM Tools

DATA ALLIANCE

e Aras Innovator
e Autodesk Vault
e Dassault Enovia

e Siemens Teamcenter ® already supports annotations, but
these are tied to objects and can not be used to link items

e But all are based on ‘centralisation’

o In the modern world things are not built centrally but
come from a global supply chain, each component of
which may have it’'s own PLM tool

o Common W3C Annotations for information exchange can
provide the ‘Glue’ for linking to get full product lifecycle

FAIR and the digital thread @¥erel
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@

DATA ALLIANCE

Fixed trailing edge Wing Center fuselage Mid-forward fuselage Forward fuselage
Kawasaki Heavy Industries  Mitsubishi Finmeccanica Kawasaki Heavy Industries  Spirit
Magoya, Japan MNagoya. Japan Grottaglie, italy Nagoya, Japan Wichita, KS
Wing tips Nacelles
KAL-ASD Goodrich
Busan, South Korea Chula ﬂsra, CA
—

Flap support fairings
KAL-ASD

Landing gear
Busan, South Korea

; ’ Messiar-Bugatti-Dowty
Tail fin » PRl @  Gloucester, UK
Boeing il
Frederickson, WA Aft fuselage ";{99) Cargo access doors
"~ Center wing box Saab
Horizontal stabilizer Fuji Linképing, Sweden
Finmeccanica; Foggia, ltaly Nagoya, Japan
Boeing: Salt Lake City, UT Wing/body fairing
| . Landing gear doors
Boeing
= [ Winnipag, Canada
Rudder \
Chengdu Aircraft Industrial
-
Changdu, China a :#
Tall cone |
Boaing Main landing gear wheel well Engines
Auburn, WA Kawasaki GE: Evendale, Ohfo
Magoya, Japan Rolls-Royce: Derby. UK
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KAL-ASD Latécoére Boeing Spirit
Busan, Soulth Korea  Toulouse, France Melbourne, Australia Tulsa, OK

Copynght £ 2015 Boeing. A rights resarved
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@ Towards a Digital Twin

DATA ALLIANCE

e The digital thread is a e The digital twin
record of a product or is the current
systems lifetime, from its representation of a product
creation to its removal. or system

DIGITAL THREAD

REQUIREMENT As DESIGNED As PLANNED As BuLt AS MAINTAINEC

26/03/2020 FAIR and the digital thread @ |
CCBY-SA 4.0



@ Summary

DATA ALLIANCE

e The engineering world of the 215t century is very different
from that of the 20t

o But most engineering is still trying to use the same tools
and concepts
e Digital thread and digital twin offer benefits in terms of
traceability and cost saving
o Better scheduled maintenance, quicker fault diagnoses
with forward and backward traceability

e Annotations can be used in engineering to provide a way of
tying together digital threads from a globally connected
supply chain

o Currently introducing to internal UKAEA project

FAIR and the digital thread @¥erel
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@ Fin!

ATA ALLIANCE

FAIR and the digital thread

26/03/2020



@ Introduction to sUAS data IG

DATA ALLIANCE

o Started in 2016
e Case Statement:

https://tinyurl.com/z5gf4zr

o SUAS are increasingly a common
platform for data collection across
industry and academia and
many domains.

o This nascent domain presents
unique challenges and opportunities
that will benefit from global
common/community discussion and engagement [1]

sUAS data IG @ © |

CCBY-SA 4.0
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@ Introduction to sUAS data IG

DATA ALLIANCE

1. Science Question & Campaign Planning
2. Selection of Platform & Sensors

3. Sensor Integration on Platform

4. Pre-Flight Check & Sensor Calibration

o
-
(&)
—
Ll
(W]
o=
oo

5. Mission Planning & In Field
6. Flight & Data Collection
7. Download & Stream Data

8. Post Processing

9. Secondary Data Products & Analysis
10. Fusion & Integration
11. Reuse

POST FLIGHT

sUAS data IG @ ® 0O |

26/03/2020
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@ Introduction to sUAS data IG

DATA ALLIANCE

Outputs to date

1. 8 meetings

2. In collaboration with ESIP: A Minimal Information Framework for Drone
Data

3. [1]: Emergent Challenges for Science sUAS Data Management: Fairness
through Community Engagement and Best Practices Development (\VIDPI)

4. Drones4Good event at Khama Rhino Sanctuary Botswana

5. LANDRS project (ongoing)

sUAS data IG @ ® @ |

26/03/2020 \(co) o
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@ Introduction to sUAS data IG

o Key partner communities
o ESIP Drone Cluster
o OGC UxS DWG

o ANDS E2SIP drone community

sUAS data IG
26/03/2020
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DATA ALLIANCE

Update on the Linked And Networked DRoneS
project:
DEVELOPMENT PHASE

B2 UNIVERSITY OF NOTRE DAME
% CENTER FOR RESEARCH COMPUTING
LANDRS

26/03/2020



@D overview

DATA ALLIANCE

LANDRS overview and goals
LANDRS Ontology

LANDRS Toolkit Technology Stack
Drone Data Buddy Demonstrator
Planned adopters and extensions

RN E

landrs.org

LANDRS 0 © |

"CCBY-SA4.0
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@ LANDRS: Goals

DATA ALLIANCE

Problem: Complex and painful
drone data pipeline costs
significant data value

Goal: Allow users to capture
the lost value by providing
standards based APIs for
building drone data wrangling
tools.

Linked-data
API for
Networked
DRone$S

[Taking some steps towards enabling FAIR Drone Data]

landrs.org
LANDRS 900

26/03/2020
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@ our current world

DATA ALLIANCE

NSF GRANT REPORT WHERE DATA “SHOULY'BE WHERE DATA IS... WHERE STUDENT WHO
| e CoLLECTED DATA 1S Now
oK, WHERE |S ] "lAs v R

THAT DATA... A== i

e
KE Davis 2017

landrs.org

LANDRS @ 00]

CCBY-SA 4.0
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@ If we can enable smart agents with smart

DATA ALLIANCE

data

NSF GRANT REPORT [WHERE DATA 1S THE ANSWER. PLUS WHERE STUBENT WHO
- RELATED INFoRMATION| | colLEcTED DATA 1S Now

WHERE |S
THAT DATA?

landrs.org

LANDRS () © 0]

CCBY-SA 4.0
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@ The Issue
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HOW STANDPRDS PROUIFERATE:
(2662 AIC CHARGERS, (HARACTER ENCODINGS, N STANT MESSAGING, ETC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPARDS.

17! RiDIcULoLs!

WE NEED To DEVELORP

ONE UNIVERSAL STANDARD

THAT COVERS ENVERYONE'S
USE CASES. vy

‘\O J

)

=g

SITUATION:
THERE. ARE
|5 COMPETING
STANDPRDS.

https://xkcd.com/927/

landrs.org

LANDRS

26/03/2020
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@D Building on Existing Standards

DATA ALLIANCE

OGC

Making lecation count.

Spatial Data on the Web Best Practices

W3C Editor's Draft 18 February 2020

Semantic Sensor Network
Ontology OGC W3C

W3C Recommendation 19 October 2017 (Link errors corrected 08 December
2017)

OGC

Making location coun

Extensions to the OWL-Time Ontology

temporal aggregates
W3C Editor's Draft 18 February 2020

Hydra Core Vocabulary

A Vocabulary for Hypermedia-Driven Web APIs

landrs.org

LANDRS 0 © '
CCBYSA4O
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@D’ Building on Existing Standards
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Environment Ontology

Keywords: | || Search terms |

Class: aimospheric carbon dioxide

Term IRI: http:/ipurl.obolibrary.org/lobo/ENVO 01000451
Definition: Atmospheric carbon dioxide is an environmental material composed of carbon dioxide in its gaseous form present in an atmosphere.,

Annotations

* hitp:/flwww.geneontology.org/formats/iobolnOwl#created by: ORCID:0000-0002-4366-3088
« hittp:/fiwww.w3.0rg/2000/01/rdf-schema#comment: This could also be considered a part of an environmental material like air.
+ in_subset: envoPolar

SWEET Ontologies

&l on channel #sweetontology

Introduction ’ -~
Official repository for Semantic Web for Earth and Environmental
Terminology (SWEET) Ontologies.

Allred P. Sloan

FOUNDATION

landrs.org

LANDRS

26/03/2020




@’ 5 stars of LD Vocabulary Use

DATA ALLIANCE

FoRokokk
Frokok

There is dereferencable human readable information about
the used vocabulary

The information is available as machine-readable explicit
axiomatization of the vocabulary

The vocabulary is linked to other vocabularies
Metadata about the vocabulary is available

The vocabulary is linked to by other vocabularies

landrs.org

LANDRS

26/03/2020



@ LANDRS Ontology Manager

DATA ALLIANCE

Propose Terms for Voting

Thing > Product = Flight Controller Board

- Forked Open Source Zazuko
Ontology Manager Flight Controll

https://zazuko.com/products/ontology-manager/

oard

Canocnical URL: http://schema.landrgsfrg/schema/FlightControllerBoard

Quick links: Proposals Con

- LD Community of Developers
Description

A flight controller (FC) is a small circuit bmﬂplengE [un-:tlon |3% !l‘r!.ct thgm& each mator in

response to input. & command from the pilet for the mJIti-r-:utdl'Féarmg is fed into the flight controller, which

_ SCh e m a . Ia n d rs . 0 rg determines how to manipulate the motors accardingly.
(live but not yet beta) Sub Class Of

http:/fwww . w3.org/2008/81/rdf - schema#subllass0f

— http://schema.landrs.org/schema//Product

— http:/fwww.w3.org/ns/sosa/system
.
Properties
Property Expected Type Descripticn

This resource does not have any properties.

) Allred P. Sloan

| FOUNDATION

landrs.org

LANDRS 0 © |

CCBY-SA4.0
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@ LANDRS Ontology

DATA ALLIANCE

language en

Landrs Schema
Release 2020-02-01

https://www.landrs.org/ontology/ N
0.01
License:

Landrs Schema. Revision: 0.0.1.
Provenance of this page

\' Abstract

This ontology is developed as part of the Sloan Funded LANDRS project to advance UxV data interoperability

1. Landrs Schema: Overview

This ontelogy has the following classes and properties.

Classes

Airframe  Automated Robot  Autonomous Robot  Autopilot  Component  event Event  Flight Control System  Hight Controller Board
Ground Control Station  Mission  Motorized Vehicle  pocomponenttype Payload Product Remotely Piloted Robot  robot  Robot
RoboticVehicle  5ensor Payload  SurfaceVehide Thing  Underwater Vehide — unmanned aerial vehicle

Unmanned Aerial Vehicle Unmanned Aerial Vehicle  Unmanned Aircraft Component  Unmanned Aircraft System Unmanned Aircraft System
Unmanned Vehicle Unmanned Vehicle ~ Unmotorized Vehicle  Ux\V Body  Vehicle

Wity

Object Properties

component  hasWhole  Winston ODP Component p

Allred P. Sloan
FOUNDATION

landrs.org

LANDRS @ () © '
"CCBY-SA 4.0
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https://www.landrs.org/ontology/

@ Building LD Applications

Tech stacks:

T

DroneBuddy (Onboard Service] All co_mpt?nents ez
T containeriser for easy
[a] i T deploymentCore stack
— tooling is based on:
HypotheticalReasoner- guratio = Zazuko Ontology
Autopilot interfacga, service Manager,
7 Hydra box
TRIFID
OpenAPI
Mirror
Mirror
; d Rekearch's Server
LANDRS Server -
LANDRS-O : LD.LANDRS.org — »
(LANDRS : :15
Ontol ! #
Drone Data Buddy example 5 [e]
! § triple store flight data
. . [b] ; Community grown Research Pilot
a I I Ca t I O n fripple store of drone|
p - Servers terms components Parser Dstinguish
- Community ; (ongoing) between RDF and
discussion | non-RDF data
Open API
Generated
Interfaces
Other ontologies m SPARQL
q Landing Pages Interface
Describing data
resources,
“::rﬁﬁ Automated workflow /
negotiation Secondary data user /
T Bot / Publication citation service / ...
Allred P Sloan
FOUNDATION
landrs.org

26/03/2020 LANDRS @00
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@D LANDRS SPARQL End Point
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zozukoTrifid https://Id.landrs.org/actuator/35-207306-844818-0/T5008

https:/ld.landrs.org/factuator/35-207306-844818-0/T5008

Query + type Actuator

e https://id landrs.org/query - samehAs https:www xoarintl.com/brushless-electric-motors/titan/titan-T5000-heavy-lifting-series/

comment XODAR Titan T5000 Brushless Electric Maotor Heavy Lifting Series offers all multicopters and drones manufacturers, engineers,
1= PREFIX sosa: <http://www.w3.org/ns/sosa/=

2 PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#-
3 PREFIX rdfs: <http://wew.w3.o0rg/2000/01/rdf-schema#>

4= SELECT * WHERE {
tsub rdf:type Yobj

pilots and enthusiasts the best performance and reliable propulsion system with XOAR Precision Pair Propellers. XOAR Titan
Brushless Electric Motors are specially designed with top grade materials and unique design to work with X0AR Precision Pair
Propellers in order to offer the best balance in weight and performance. X0AR Titan T4000 Heavy Lifting Series includes T5008
- KV320, TS010 - KV300, TS012 - KV300, T5015 - KV285 which supports All Up Weight (AUW) for quadcopter, hexacopter,
octocopter from min. 6.24 Kg, 9.36 Kg, 12.48 Kg to max. 12.4 Kg, 18.6 Kg and 24.8 Kg respectively. See below for more detailed

~ @ n

} specs and performance data.
LIMIT 10
label XO0AR Titan T5008 Brushless Electric Motor Heawy Lifting Series
isHostedBy FlightControllerBoard
Press CTRL - <spacebar> to autocomplete
ol Response | Pivot Table = Google Chart | Geo
Showing 1 to 10 of 10 entries (in 0.052 seconds) Search: | Show 50 = entries
sub % obj %
1 http:#ischema.landrs.org/mission https:/fdata. nasa gov/ontologies/atmonto/ AT MEFlight
2 hitp:fischema.landrs.orgPayload hitp:fiwww w3.orgl2000/0 Lirdf-schema#Class
3 hitp:#ld landrs.org/schemalThing/dronelfls/FlightControllerBoard hitp:fischema.landrs.crg/FlightControllerBoard
4 hittp:#ld landrs.org/actuator/35-207 306-844818-0/T5008 hitt Aw3.orgina/sosafActuator

Titan T5000

Heavy Lifting Series for RC Multicopters and
Drones

Allred P. Sloan

FOUNDATION

landrs.org

LANDRS

26/03/2020
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@ Hydra and SHACL
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Shapes Constraint Language (SHACL) ~
W3C Recommendation 20 July 2017 %uﬂ

Ll zazuko / hydra-box Musedby~ 18  @wach~ 7  Wstar 8  Yrork 1

<* Code Issues 26 Pull requests 1 Actions Projects o Wiki Security Insights

Hydra Box - SPARQL to Linked Data APIs for Web developers

hydra rof linked-data ap hypermedia-api hatenas sparg|

hydra-box

Hydra is a machine readable description for APIs. Hydra Box extends the API description with links to the actual code, which
provides the API. Hydra Box will use such an API description to start a server which provides the AP| and dynamically loads

the required code for it.

Allred P. Sloan

FOUNDATION

landrs.org

LANDRS

26/03/2020




@ Hydra and SHACL
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Example shapes graph

ex:PersonFormshape

a sh:ModeShape ;

sh:property [
sh:path ex:firstName ;
sh:name "first name" ;
sh:description "The person's given name(s)" ;
sh:order @ ;
sh:group ex:NameGroup ;

1

sh:property [
sh:path ex:lastName ;
sh:name "last name" ;
sh:description "The person's last name" ;
sh:order 1 ;
sh:group ex:MameGroup ;

1

ch'nrnnartw T

Name

first name: John

last name: Doe
Address

street address: 123 Silverado Ave
lecality: Cupertino

i e zip code: 54321
landrs.org

LANDRS

26/03/2020




@ LANDRS Hydra and SHACL

DATA ALLIANCE

Firefox (on chain-d10)

Drone Portal

Flight Controller Board

IsPanof: hp l poo

Modet: Enter text

sameks: h“p‘ Enter URL

hosts: http | Enter URL

Instances
isPanof: hitp  hups//id landrs.org/ schema/Thing/drone/ fis
Mode! cuav 5+
SAMeAs: htp  hipe/idocs. prd.lo/master/en/ flight_controller/cuay_v5_plus.htmi

comment:  V5+: is an advanced autopilot manufactured by CUAVE. It was designed by CUAVE® in collaboration with the PX4 tea
label CUAV 5+ Autopiiot Board

hosts: htp  hips://id landrs.org// sensor/35-207306-844818-0/1ST8310
http  hups://id landrs.org// sensor/ 35-207306-844818-0/ICM-20689
http  huips.//id landrs.ong// sensor/ 35-207306-844818-0/BMIOSS

hiteue:/1d Iandrs nen//sensor/ 15207306 R44R1ROMSERT 1

hitn,

Allred P. Sloan

FOUNDATION

landrs.org

26/03/2020 LANDRS
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@ Incor

DATA ALLIANCE

porating OGC API

OGCAPI - Features - Part 1: Core

Table 1. Overview of resources, applicable HTTP methods and links to the document sections

Resource

Landing page

Conformance declaration

Feature collections
Feature collection
Features

Feature

red P. Sloan

FOUNDATION

26/03/2020

Path

!

fcollections
fcollectionsS{collectionId}
fcollections/{collectionld}/items

fcollections/{collectionIdy/itemss{featureld}

landrs.org

LANDRS

HTTP
method

GET

GET

GET

GET

GET

GET

Document reference

7.2 API landing page

7.4 Declaration of

conformance classes

7.13 Feature collections

7.14 Feature collection

7.15 Features

7.16 Feature



@D LANDRS Toolkit: Publication Appliance

DATA ALLIANCE

e Containerised Microservices

O Apache Jena Fuseski GeoSPARQL
Trifid
Hydrabox
Server Web Application Client (Forms)
Drone Application Client

O
O
O
O

landrs.org

26/03/2020 BNl © OO
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@D L ANDRS Toolkit: Annotation Appliance

DATA ALLIANCE

e Containerised Microservices

O LANDRS Web API
m Hydrabox
m RDFjs Filesystem Store
m Ontologies

O LANDRS Node Component API
m Mavlink
= ROS
s Dynamic mission routing

rdf-store-fs

Filesystem based RDF Store that follows the RDF/JS: Stream interfaces specification.

landrs.org

LANDRS () © 0]

CCBY-SA 4.0
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(D » Best Practices Exercises

DATA ALLIANCE

1. USGS
>. LTER @g
3. RDA

| DATA ALLIANCE

landrs.org

LANDRS

26/03/2020



@D > Planned Extensions

DATA ALLIANCE

® |mage Annotation
https://www.w3.org/ns/oa

e Jupyter-lab Metadata Service: https://github.com/jupyterlab/jupyterlab-
metadata-service

e DIDs and Verifiable Credentials
o https://w3c.github.io/did-core/
o https://w3c.github.io/vc-data-model/

® 5G

landrs.org

26/03/2020 BNl © OO
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https://www.w3.org/ns/oa
https://github.com/jupyterlab/jupyterlab-metadata-service
https://w3c.github.io/did-core/
https://w3c.github.io/vc-data-model/

@ Get involved

DATA ALLIANCE

e General info: landrs@nd.edu
e Slack Channel

e Interested in a paid internship?
o Pitch to us via Google form

e Submit an issue/propose something on Github

landrs.org

26/03/2020 BNl D O

"CCBY-SA4.0


https://join.slack.com/t/landrsworkspace/shared_invite/enQtOTc2MzUwNTU0MzU3LThiZWZkOWQxODZkOWM2ZDQzZWYyMjI0NDVhMDJmMzc1MmZlYTRjOTBiYTlkMjZmYjI4MGUwMmQ5ZGQxMGEyYTI
https://docs.google.com/forms/d/e/1FAIpQLSfpX7N3nCCHbUm6KUD0sQeleJ-0WHAYT0P_Y0h5wgY1-i0mkg/viewform?usp=sf_link
https://github.com/landrs-toolkit
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A Metadata Scheme
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@D ' Metadata for Engineering

DATA ALLIANCE

Situation in Engineering:
. Big data (large data files, huge number of files)

. Code as central research output

. Diverse setups, methods and formats
. Large parameter spaces

. Individual and diverse data documentation

EngMeta - Metadata for Engineering @ ® @ |

26/03/2020 \(co) o
CCBY-SA 4.0



@ ) What is relevant to describe
engineering research output?

Survey of engineers at the University of Stuttgart (N=75)

search uscge
subject license deseription

keywords contact

context

publication author

project Caie temp. resolution spatial resolution

relation

descriptive subject specific

technical and legal

file attributes

file size file type

rights
attribution embargo

— ]

[irrelevant highly relevant

@ Iglezakis, Dorothea, 2019, "Relevance of Different Metadata Fields for the Description of Research Data from the Engineering Sciences",
https://doi.org/10.18419/darus-501, DaRUS, V1,

26/03/2020 EngMeta - Metadata for Engineering



https://doi.org/10.18419/darus-501

@ content Model of EngMeta

DATA ALLIANCE

is actor

Process -

|  Publication] [ Project|

sed | used in |
"1 l rela!:d to longs to-T

y——applies for—

Processing Step (+ Data Set ﬂl
Iml—parmeler—h Method =was applied|to™ Tile

Access Rights -R-:IE
& ]' Description | |
used in
. Keywords as—T1—has
Ermironment input/output
irgrnme H=piarks w1'1h—| stakehmderli
Nodes 'J | ] T
onsists o models
Cores L £3 i%a
Compiler r |
Observed System | Pe | l S |
rameter » rSOn anisation
Pé Companents L
controlled variable * Spatial Resalution
measured-vanable » Temporal Besolution
Boundary Specifics

Observed System

EngMeta - Metadata for Engineering

26/03/2020




@ Content Model of EngMeta
Underlying Standards

ExptML
is actor

CodeMeta Process |
Software «—uses—  Hardware
|  Publication] | Project]
used in used in [ I PREMIS
related to ~belongs to
P ROV 1 i v w—applies for—
Processing Step |« Data Set License
Variable parameter——M™ Method —was applied toM Title
|  Access Rights| | Role|

L) ‘ T Description T

USEid in Keywords has has

— " input/output

nvironme -works with—] Stakeholder |—————

Cores

Nodes J | T
Flle =—consists o models )
is a

isa
Compiler |-
Observed System

arameter Person Organisation
P Components I

controlied variabie

A

Spatial Resolution

measured variable——{ Temporal Resolution

Boundary Specifics .
DataCite

Observed System

EngMeta - Metadata for Engineering 't_? @ |

26/03/2020

CCBY-SA4.0



@D ) EngMeta

DATA ALLIANCE

Available as XSD-Scheme under: https://www.izus.uni-stuttgart.de/fokus/engmeta

ENGMETA DOKUMENTATION

ENGMETA BEEISPIELDATE

ENGMETA SCHEMA

CHANGELOG

Iglezakis, Dorothea; Schembera, Bjorn, 2019, "EngMeta - a Metadata Scheme for the Engineering @
Sciences", https://doi.org/10.18419/darus-500, DaRUS, V1

Schembera, B. & Iglezakis, D. (2019). The Genesis of EngMeta - A Metadata Model for Research Data in Computational
Engineering. In E. Garoufallou, F. Sartori, R. Siatri & M. Zervas (eds.), Metadata and Semantic Research (p./pp. 127-132),
Cham: Springer International Publishing. ISBN: 978-3-030-14401-2

Schembera, B. & Iglezakis, D. (in press). EngMeta - Metadata for Computational Engineering. International Journal of
Metadata, Semantics and Ontologies, .

EngMeta - Metadata for Engineering @ |
CCBY-SA4O
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https://www.izus.uni-stuttgart.de/fokus/engmeta
https://doi.org/10.18419/darus-500

@D » EngMeta in Action

DATA ALLIANCE Implementatlon |n DaRUS

Data Repository of University of Stuttgart basing on the Open-Source-Software Dataverse
with configurable metadata blocks

Metadata Fields Choose the metadata fields to use in dataset templates and when adding a dataset to this dataverse.

#| Citation Metadata (Required) [+] View fields + set as hidden, required, or optional
¥ Process Metadata [+] View fields + set as hidden, required, or optional

| Engineering Metadata [+] View fields + set as hidden, required, or optional

[ Astronomy and Astrophysics Metadata  [+] View fields

| Life Sciences Metadata [+] View fields

| Geospatial Metadata  [+] View fields

L] Journal Metadata [+] View fields

[J Social Science and Humanities Metadata  [+] View fields

L] Metadata for Research Software  [+] View filds

Seeland, Anett, 2020, "EngMeta Metadata Block Configuration for @
Dataverse", https://doi.org/10.18419/darus-508, DaRUS, V1

EngMeta - Metadata for Engineering

26/03/2020


https://doi.org/10.18419/darus-508
https://www.dataverse.org/

@) EngMeta in Action

| Example Simulation in Thermodynamics

Procass Meladata

Software ©) GROMACS Version: 2016.5 (http:manual gromacs. org/documentation/ 2016 S'download htmi)

Environments ©) ForHLR |, 11 computing nodes, PPN: 20

Engineanng Meladata

Data Generation Simulation
Controlled Variablas ©) Mumber af atoms (N)
Volume (W)

Temparatung (T) - 320 [Kealwin]

Force Field GAFF

EngMeta - Metadata for Engineering

26/03/2020



@ EngMeta in Action

RESEARC H DATA ALLIANCE Example: Experimental Data

P Welaia

® sing ¥ a 5 - 0 0 0f e Centered Sample (an me §:36006) Imatrerrsaty RS- MRTT pyilem , Werakin Cipen nd masdull’ dniasmidy, Cieeatos "Teneld 1217 w30 501380
Eorary noamca | Werpion Fre T FORE 1B008C TT
Blanod Farmeten | (Geomeinc magnication | 2 9EH Digderion |, ‘Wernion PerionErmer Desety 1873 with 08 taned DRUT-Swnae sorasss
BaSOE GEAECN OeEADE | e TAST v S M-Aath | Vieraen Oeis LIMES § 021000 3-8
Searoe cbject dnlande 133 137 | Shaas VAo | Wemion Slanda BUT1ET-25L5-LEa1
ey hate wolage 140 i) - i -
Long L0 | Werman Chkg HR 00U HERE IS

Xy et CuTEn © 400 18R]
Marer of warical detecsor paue | 15356 oo
Mmmer of NORRONG Geteooe poosl - 1944 fpmed

Spe A | WETREYY RREWE] BT AR W MR 5T 201 B0 A Mty
Tiege y-auin  Wirin hiewpcr] R wlage wih Manded: 51501 EL0S0E-A aciualn

et o WS 0 OT48 s Fnnge rofd aam | Veerson foanca BLIA -0 G R ME R

Reyaiing vouet soe - DORES [mes| SRIQE PRACT OENTN | VErsaey TSE L 31113500 T Sk speaner (pecn 3 S ) W Ve PRISS01E momr
Cnparni gl W | 3500 ] Shigye ACMC -Gt | Veran Cullor-made Sorte with & S plch Bhd Vet BIES-018 St

Pt o poppcInn g | 3440 SENGE CEeCE Y-aun | Wertion Slandy BUTF-TR0CAENT

Moo oo o gl -1 Sage devec s Verson Sanda SUTF.PRCIAIER

ot et pined frdy werisn Dot 13 vS018-11-01 " 1 a3 ETHERNET
Dirtecior in-plane {¥Z-plane’ mowing (s n posed © 0GRS D500, 280 {25, 38035250 P L LA i i P SEARA-EEHERAET

Cneternet a2 Pl PR, SOOONR] B FOvE] panem & g condioled |13 channdl) | Wiriion Slards BRAC-T THERMET
M o AR Imiged ) | ) S roigeT | VT MLERC A Wi T T Enan 0 U SpET + 1 e SO + L T IR Rokdet)
Mamger of open t=am mages oty 1

Priebamecs K- - 4185 (125 v

Paidion Yoo | il 3G jnn

Poamon s 14 775 jewd

Birkitioh 5w - 000D e

Fonsion pamn - 0135 e

PO SN Sedeciod s 800 )

Prrkiicn Sptecion K-, 1010 |

Pomon geteciod Wanm T 04 o]

Erirhime Sesecior B-gocd | VET00 foousti

Sotraaes Doiopes Aecomanaon Venon 89 4%

| g Mirlidala &
Duria Gaprapratign 0 F xpepramascd

Sywiaem o Frage Gofrgongnny | e apeal comorete Syl Do wisn 500 mim gpreter gl D mim engis
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@ Further development in Metadatadlng

DATA ALLIANCE

Hierarchical Model

EngMeta
Object O © ot
anufactured Object O
(3 material HUB
Data Type Registry
INTERNATIONAL DATA
D_S | SPACES ASSOCIATION
Standards Platforms

EngMeta - Metadata for Engineering '9 © |
CCBY-SA4O

26/03/2020


https://nfdi4ing.de/projects/metadata4ing/

@ Objective of NFDI4ING
- A Living Ontology

Vocabulary

Ontology

Ontology Vocabulary ~ Yocabulary

Ontology
for Engineering

Suggest new Terms

Platform

Build individual
description templates

Application Application Application
Profile Profile Profile

EngMeta - Metadata for Engineering

26/03/2020



University of Stuttgart

Germany

Thank you!
‘4, | Dorothea Iglezakis
&
L e-mail  dorothea.iglezakis@ub.uni-stuttgart.de

* phone +49 (0) 711 685-83648

Universitat Stuttgart

FoKUS — Competence Center for Research Data Management

Holzgartenstr. 16, 70174 Stuttgart, Germany



@ ) Evaluation

DATA ALLIANCE

Used Methods (N=75) Disciplines (N=73)
Aemspace cnginesrng
edhanical engimesring
Electhrical enginesring
Gl engineering
Process engineening
Materals soence
Enrronment enginsenng

edhatronics

Indusinal snginesring

N |Theoretical analysis |W Simulation |M/Experim

26/03/2020 EngMeta - Metadata for Engineering




@ Automation
Survey at the University of Stuttgart

. Estimation of the relevance of the EngMeta metadata
fields for the description of engineering data and
results

. 84 participants, from that 75 engineers

DaRUS
Data Repository
Description

Extracting DaRUS-Client  [IEWN /
CLI CLI und GUI

- \_ oo

Iy

26/03/2020 EngMeta - Metadata for Engineering o @
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@ >

HESEARCH DATA ALLIANCE

Tom o ey i
i s

el .

el s

ey dimim e

EngMeta - Metadata for Engineering
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HESEARCH DATA ALLIANCE

Thank you!
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