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Motivation 2/30

Agri-services

Cloud processing

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:25 — Jerzy Weres
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Motivation 3/30

54,962 Google searches in 1 second.
90% of world's data has been produced in last two years.

"We are drowning in information
but starved for knowledge”

(Johh Naisbitt)

« linking of data on a global scale,
« free access to data (interoperability),

« advanced software.

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:25 — Jerzy Weres



Programming technologies supporting management of linked open data in the domain of cereal grain drying and storage »)

Motivation 4/30
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Programming technologies supporting management of linked open data in the domain of cereal grain drying and storage
Motivation
Problems \ Remedies \

+ Complexity of handling, drying,
heating, cooling and storing agri-
food products.

Inverse FE approach to estimate
reliable data on properties.

Future Internet infrastructure.

+ Lack of reliable data on product :
» Data processing

properties. +»  predictions,
+ Vast amounts of unstructured + visualization,
data. +» semantics.
+ Fastchangesin ICT — hard to + Advanced programming
follow technologies to their full technologies for developing
‘- advantages. semantic Web-based apps.
N—
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Objective 6/30

» To improve functionality and performance of our soft-
ware in the domain of drying and storage of agri-food
products with respect to:

- estimation of more reliable data on product
properties,

- visualization of investigated processes,
- development of linked open data approaches,

- implementation of advanced programing tech-
nologies for multi- and cross-platform data

processing. /

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:25 — Jerzy Weres
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Methods — programming technologies 7/30

_ . Software development
| Visual Studio 2017 ] supporting
Linked Open Data approach

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:25 — Jerzy Weres
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NET Core platform 8/30

* .NET Core: Cross-platform programming.
« Runs on Windows, macOS and Linux.
« Runs on various devices, embedded systems, loT and cloud.
« Supported by Microsoft and GitHub hosting servers.
« QOpen source.

* ASP.NET Core: Next generation of the ASP.NET Web framework.
« Runs either on .NET Framework or .NET Core.
« Implements MVC templates — ASP.NET Core MVC.

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:26 — Jerzy Weres
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Methods — package diagram for the BioProcessSoft system

9/30

MACS-G20 Workshop ,,

«system»
BioProcessSoft
(Integrated software system)
1
| |
M o M
3DMeshNode Bi O,V’s o
L (3D geometry visualization)
(3D geometry data acquisition) .
) . Input: experimental values of product
Input: images of product sections, STL o . .
. properties, predicted values of product
files, FE mesh parameters. . .
di fth h properties, coordinates of the FE mesh.
ST GElRlnElEs @1 i3 (72 mrss Output: 3D visualization of a product,
nodes. . .
3D visualization of property changes.
— \\ A’

IPS (Inverse Problem Solver)

(Identification of properties and process simulation)
Input: selection of mathematical models, approximation
algorithms, and optimization algorithms; experimental

values of product properties; coordinates of the FE mesh.

Output: predicted values of product properties (results
of coefficient identification and process simulation).

X

(= :

ZiarBit
(Ontological Web-based DSS)
Input: selection of processes and
equipment for analysis, selection of data

Output: results of analysis of processes
and equipment.

from standard and/or semantic databases.

-
L me ="

S

1

Database and
ontology servers

A

1

Mobile client
applications
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Visual Studio 2017 — Windows Presentation Foundation

Interface of the integrated BioProcessSoft system

10/30

% BioProcessSoft — O e
e A
|/ , e
s v
: ' | About Authors -l

Poznan University of Life Sciences, Poznan, Poland

-

Home | | 3DMeshNode

Integrated information system supporting bioprocess
engineering — for determination and analysis of geometric,
thermal and diffusive properties of agri-food and forest products.

Copyright © 2017 Institute of Biosystems Engineering, PULS.
All rights reserved.

The work was financially supported by the Mational Science Centre of Poland
under the research grant Mo. 2011/01/B/NZ9/03 169
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ASP.NETCoreMVC

Interface of the Ziarbit subsystem (Web server)

Jiaroil) "

ZIARBIT WEB

Aplikacja Ziarbit Web zostata utworzona z myslg o szybko rozwijajgcych sie gateziach nowoczesnego
rolnictwa. Gtownym jej celem jest utatwienie obliczen zwigzanych z analizg procesow zachodzgcych podczas
suszenia i przechowywania ziarna zboz, a takze - wspomaganie decyziji.

Czytaj wiecej »

O programie Pomoc Aktualnosci

Dowiedz sie wiecej o przeznaczeniu aplikacji Ziarbit Web. Masz problem z aplikacjg? Skorzystaj z bogatej bazy Sprawdz najnowsze informacjie o aplikacji.

gotowych rozwigzan.

© 2017 - Ziarbit Web

2017-10-04 09:26 — Jerzy Weres
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Xamarin 12/30

> Client mobile apps (C# - Xamarin - VS 2017) for the Ziarbit Web server

aplika n 0 e
O aplikacii Strona Giéwna NSO 7  55%0 0854
Podziat suszarex
METHODS OF PROCESSES PREDICTION
L
AR propes Suszarnie
METHODS OF DRYING Dbl f ;
powietrza Pbliczenia
netr
- V. '
- . I
. Z1Qrole
-
\’ g™
K =2
> . v
v B
by A
‘./\! % -
x L
S aPa et A ABOUT
Ziarbit
ZIARBIT
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Linked open data technologies 13/30

Construction of ontologies in RDF/Turtle — RDF/Turtle Triple Generator
Selection of a database file.

Dd GeneratorTrojekRdf (Running) - Microsoft Visual Studio

Otwieranie |

E} * ‘| = GeneratorTrojekRdf » Bazy danych v | & Przeszukaj: Bazy danych o)
Organizuj = Mowy folder = - E 7]
~ Mazwa Data modyfikacji Typ
'™ Ten komputer
o g |E‘J Przenceniki 2015-04-23 22:32 Microsoft Office A...
» Autodesk 360 e - - —
E':;)I Silosy 2014-11-2911:23 Microsoft Office A...
| Dokurmenty - ) . . .
4] Suszarki 2014-11-2517:38 Microsoft Office A...
o Muzyka
=| Obrazy
J. Pobrane
i Pulpit
g Wideo
iy Dysk lokalny (C:)
o Mowy (D:)
e Uysk wymienny |
LU 4 >
Mazwa pliku: | Przenosniki v
Otwarz Anuluj
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Linked open data technologies

S

14/30

Construction of ontologies in RDF/Turtle — RDF/Turtle Triple Generator

Choice of serialization method and data entry.

85! RDF/Turtle Triple Generator

(ror_rwa ] Pom—

Subject Prosze zaznaczac opcje library w celu dodania trojek do tymezasowsj bazy
Barley | A i

Predicate

http://Cereal/Moisture vl

'Moisture || 4da | & Library

Object

20 | & Libvay

| Addwiple |

(Library

Cereal |]

Wartosé
hetp-//cereal/Barles hep-//Cere:
hep:/feereal/Wheat hep //eereal/Moisture hep://Cere:
herp-Heereal/Oat herp-Heereal/Moisture hemp/Ceres
hup:/icereal/Corn hep://cereal/Moistuwre hip://Cerec

Save the file

Read the file

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017
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Fc”

15/30

Construction of ontologies in RDF/Turtle — Protégé

%] %]
¥ @ Thing -

¥ O AerodynamicCharacteristic

© CoefficientofAerodynamicResistance
@ Criticalvelocity

) ResistanceofGrainLayer

© CerealGrain

V.

v @ Maize
- CCMUsageMaizeVariety
- EnsilageUsageMaizeVariety
- GrainUsageMaizeVariety

@ Oats

- Definition
P 0 Dryer
P 0 DryerCharacteristic
¥-- @ Drying
- DryingInternalMoisture
@ DryingSurfaceMoisture
- DryingAirCharacteristic
i @ Enthalpy
- O Flow
- MoistureParameter
p- © TemperatureParameter
p @ DryingEgquipment
¥ GeometricStructureCharacteristic

OntoGraf:

Sear‘h' cuntains b Search

_‘ [L“. DrmnuEm-m;m ]—:

T @ PhysicalCharact
eristic

o

T m ——— :_-_-1—___—_—_ -
[ . ObsoleteClass L P @ ThemalCharacte GramPhysacalSt
ristic ructure
I _:[ [ ] IJnaarDuma*naann ] — —l O Maize } ) Dryinglnternal
oisture
o ¥ -

—

*' @ cCMUsageMaizeVa

B @ GranlsageMaize ‘

) EnsilageUsageMa

Variety riety i izeVariety
e S TG
[ & Amatus ]" ’ & Angus I ’ # Ronaldinio ] [ & Touran ] ’ & Marcello |\l # Subito I

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017
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Linked open data technologies 16/30

Construction of ontologies (Web Ontology Language) — Fluent Editor

Document = Taxonomy Tree
every bucket-elevator is a transporter. >
every screw-conveyor is a transpnrter.|
every chain-conveyor iz a transporter. e J “thing”
every redler is chain-conveyor. 4 grain
. . . cereal
every bucket-elevator have-capacity-rpm(zome integer value ) and have-length(zome integer E
value ) and have-min-electric-power(some integer wvalue ) and have-max-electric-power(some 4 producer
integer value ) and have-chain-speed(some integer value ) and have-dimension(some integer Araj
value ) and have-turns-frequency(some integer value ). b Ferrum
Every chain-conveyor has-capacity-rpm(some integer value ) and has-chain-speed(some integer Riela
value ) and has-dimension(some integer wvalue ) and has-max-electric-power(some integer wvalue ) e warehouse-device
and has-min-electric-power(some integer walue ) and has-turns-freguency(some integer value ) dryer
and has-length (some integer value ) 4 ;
silo
EVErY sCrew-conveyor has-capacityv-rpmizome integer value ) and has-dimension(szome integer Spa-100
value ) and has-length{some integer value ) and has-max-electric-power({some integer value ) Spa-35
and has-min-electric-power(some integer value ) . Spa-50
every grain is transported by & transporter. ) transporter
every grain is dry by a dryer. - nathing
4 | relation
Reasoner - dry
Who-0r-What is a silo. [ Entﬂ-] == have-capacity
= making
e F . e e - . . P = .
<?= is a silo. Total: 3 instances found. Every <?= is a silo. Tofal: 0 subconcepts founa Every silo is a <7=. Tofal: I superconcepts fou — stores
Spa-50 warehouse-device == transport
5pa-100 4 @ attribute
Spa-33 | have-capacity
| have-capacity-rpm
! have-chain-speed
| have-dimension
! have-humidity

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:26 — Jerzy Weres
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Loading ontologies into a graph database — AllegroGraph

({ localhost

Most Visited »  #:FranzInc. ¢ AllegroGraph ¢} AllegroGraphintro ) Gruf

* Repository Queries Utilities Admin User test

Add a statement ©)
Subject:

Predicate:

Object:

Context:

Leave the context field empty to use the default context.

Select one or more local files to import
File:| Browse... | 53 files selected.

Format: | Autodetect 2

Using the Auto-detect format will guess the format using &
extension. Note that gzipped files can be imported if they R
additional file extension gz and that bzipped files can be i
have the additional file extension bz2.

Context: (leave b

Relax syntax:
File loading mode: *) Single-threaded
Error handling: ' Cancel load

TTea hallr lnad mada: [

@ Multi-core
@ Ignore errors

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 —

3 4) 452aMm &

# | || media | franz | WXPFPP_EN | Opisane | Agremo Silosy ZL |

Places

Q. search

& Recently Used
[ franz

@ Desktop

L File system
ED WXPFPP_EN
[ Floppy Disk
i} Documents
i Music

(@] Pictures

[H videos

& Downloads

28,2017

Name

L

| 1Z1L28-3-27.rdf
| | ZL28-4-34.rdf
|1 ZL28-5-41.rdf

- | Size Modified

L e R T T S S

792 bytes 04/19/2015
790 bytes 04/19/2015
791 bytes 04/19/2015

B 2130-3-30.rdF 790 bytes 04/19/2015

|1 ZL30-4-38.rdf
|1 ZL30-5-46.rdf
|1 ZL34-4-41.rdf
| | ZL34-4-52.rdf
|1 ZL34-5-63.rdf
|| ZL37-3-47.rdf
|1 ZL37-4-60.rdf
| 1ZL37-5-72.rdf
| 1ZL37-6-85.rdf
|| ZL40-3-57.rdf
|1 ZL40-4-72.rdf
|| ZL40-5-87.rdf

791 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
791 bytes 04/19/2015
790 bytes 04/19/2015
790 bytes 04/19/2015
791 bytes 04/19/2015 |-

AllFiles 2

Cancel Open

o File Upload )

T

_—
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'1"3 Programming technologies supporting management of linked open data in the domain of cereal grain drying and storage 4’)

Repository creation — AllegroGraph

Catalog Scripts Admin User Kamil

Catalogs

0 java-catalog
o python-catalog
O system

Repositories

¢ Dryer x

o Silo x

¢ Transporter x
o Warehouse

Create new repository

o Name:

© Restore from a backup

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:26 — Jerzy Weres
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Linked open data technologies 19/30

Ontology visualization - grain storage system in Kotybki — Gruff

S

:-‘:-"- ".-,.-'“:j;:' .:'

Breakthrough Capacity |
Capacity . ™
Capacity rpm

> i,
Chain Speed 71‘
————————— >
Cylinder Height . >. \\ L » W
Diameter . H;y“-‘.‘ ;

> L ;'\ : /
Dimension b :s:g(:f;ﬁ\% A
Max Electric Power i LA A

‘.::'\ pa \\ -—-<

_Ha_xlEu_m_Le_ng_ht__h :Il ,%Z\ [P \_(
_Min Electric Power Z e
Power Output > _7/
Total Height

| A\
Total Volume

Turns Freguency

Useable Volume

ne

- |
Agro-Kam Kotybki
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Linked open data technologies

20/30

Conveyors, RDF notation — Gruff

Capacity rpm

Chain Speed

L

Dimension

Max Electric Power

Maximum Lenght

¥

Min Electric Power

¥

Turns Freguency

L

Multiple Predicates

\

22000

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017
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Linked open data technologies 21)30
Conveyors, OWL notation — Gruff

m—— ETEre— —
IRI \ \\;'/.?f’ :"j'r"”';: g \

> -
Name L 1\’:"’ —

> Named _ by
Prefix Individual it ; N
Sub Class Of | }

> / Tpa30120
Type - : A

; o

Multiple Predicates 7/

- K

R30 / . 1

PK130 hasMaximumLength

Tpad0200 )
|Object Intersection O o E

|Dbjl|:|: Property | Tpa30100 :
anond
Tpad0150 Pk2060 -anons1 snon’d
xsd :anon7 | L.
Pk20100
Pk25120
Pk35300 RBO
owl hasMinElectricPower
Pk50
Tpad0250 Tpa50300
_,/' hasMaxElectricPower
raf [nascapacityrpm — 4
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Linked open data technologies 22/30

Conveyors, OWL notation — OntoGraf

OntoGraf: |

e R

IR AR A B R IR N S L ZIEN=

C
£
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Linked open data technologies 23/30

R30 Conveyor, RDF and OWL notation

RDF

OWL

<rdf:Description rdf:sbout="http:// up.pozZnan.pl/se

<li0:
<li0:
<lid:
<li0:
<1id:
<lid:

L/rdf:Description>

Capacity rpm»30</1i0:Capacity rpm>
Chain_ﬁpeed}0,5<fliﬂ:Chain_ﬁpeedﬂ
Dimensicn»>15%9«</1i0:Dimensions

Max Electric Power»>11000</1i0:Max Electric B
Maximum Lenght>21000</1i0:Maximim Lenght>
Min Electric Power»>3000«</1i0:Min Electric_Pd

<DataPropertyhAaserticon>

<DataProperty IRI="hasCapacityBRpm"/>

<NamedIndividual IRI="R30"/>

<Literal datatypeIRI="http://www.w3.org/2001 /M MLSchenafdouble" >30.0</Literal>
</DataPropertyfAssertion>
<DataPropertyA3serticon>

<DataProperty IRI="hasChainSpeed"fﬂ

<NamedIndividual IRI="R30"/>

<Literal datatypelRI="http:/ wwr.w3.org/200]1  MLSchenagdouble">0.5</Literal>
</DataPropertyissertions

<DataPropertylisserticn>

<DataProperty IRI="hasDimension"/>

<HamedIndividual IRI="R30"/>

<Literal datatypelRI="http:/ /v, w3 . org/2001 /ML Schema#donble" >219.0</Literal >
</DataPropertyAssertion>
<DataPropertyhAssertion

<DataProperty IRI="hasMaxElectricPower"/>

<NamedIndividual IRI="R30"/>

<Literal datactypelRI="http://www.w3.org/ 2001/ FMLSchena#doulle" >15000.0</Literal>
</DataPropertyAssertion>
<DataPropertyA3serticn>

<DataProperty IRI="hasMaximumlength"/>

<NamedIndividual IRI="R30"/>

<Literal datatypelRI="http:/ e, w3 . org/2001 /ML Schenaddonble">21000.0</Literal
</DataPropertykasertions>

<DataPropertyA3sertion>

<DataProperty IRI="hasMinElectricPower"/>

<HamedIndividual IRI="R30"/>

<Literal datatypelRI="http.://www.w3.org,/200]1 /MML.Schenafidouble" >4000.0</Literal>
</DataPropertylAssertion>

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:26 — Jerzy Weres
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Linked open data technologies

Grain storage bins produced by Araj, RDFS notation — Gruff

S

24/30

S
)‘*z 3
2s X7 .-‘%
- i \<"‘: i
- AV =S ,E‘
X =, oS - Q
B 1 Sl . *m,!--;ti\& ?‘e& o2
w ﬁb }?j}‘!ﬁ‘@ ‘}/“‘:-‘qf.f«?‘ ‘m_ ‘Ql\.*‘?; A RS \ 2
_' et > Z A“'n"'? -”‘ -"* §§|'§’1.
G T
" ‘.?’ ‘é! "fi‘ f ‘\“ ;i:“:"QIG“A.
B ‘fﬁ, ‘Axﬁ”‘ R

3“' %Q ’;’(‘g—‘.: '§
e “;gg?"t.,‘;
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25/30

Simple query for RDF — SPARQL Query Generator

E Generator zapytah SPARCL 1.0
Plik O Autorach

| Generowanie zapytad | Ubworzone zapptania | Baza darwch | Pomoc

Szukaj dla: Przenozniki v Prefis:

Zapytania proste | Zapptania zhozone

WWubierz rodzaj;

() wpswiet] wszpstko

NOWE ZaPTAMIE

<http:/dup.poznan. pl/ser

(@ wyiwietl zestawienie dla [] Belt
[] Bucket

Capacity
] Chain

Opcje dodatkowe

Sartowanie wd, | Capacity .

CZvse EOPIL DO SCHOW A

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017
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Linked open data technologies
Complex query for RDF — SPARQL Query Generator

E Generator zapytan SPARGL 1.0

Plik O Autorach
Baza danych Fomoc

| Generowanie zapytari | Ubworzone zapytania

NOWE ZAPYTAMNIE

Szukaj dla:  Suszarki e Prefis: <hitp:up.poznan. pliser
Zapytania proste | Zapytania zkoZone
Predykat |Breakthraugh_tapac v| |>= \.-'| |‘|I:||:||:| | L] Pomir
MASTEPMNY
Predykat |Blnwing_Hate v| |= v| |4EE|EI | [] Parif
[] Breakthraugh_Capacity
Widwiet] Blowing_Fate
Opcje dodatkowe
Sortowanie wa: | Breakthrough Wikl 100
DO THT

KOPIL) DO SCHOW A,

CZvst
2017-10-04 09:26 — Jerzy Weres
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Linked open data technologies 27/30
Query for RDFS — SPARQL Query Generator

B Generator zapytafi SPARQL 1.5 — X
Plik O Autorach

Zapytania SPARGL dla RDF | Zapytania SPARCL dia RDF Schema || Utworzone zapytaria Baza danych Fomoc

GE"ETU] zapytanie: file: /¢ Atrpd agwebview-uple| |

() pokaz wszystko

() pokaz wszystkie v
[@ pokaz wszpstkie v dla Device -
() pokaz wszystkie instancie e
GENERLW
CZvsl FOFIL DO SCHOWFA DO .T=T

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:26 — Jerzy Weres



E-J Programming technologies supporting management of linked open data in the domain of cereal grain drying and storage ’ b‘)
Linked open data technologies 28/30

Presentation of query results (json) — ShowAnswer ‘

"x":{"type":"uri","value":"http://up.poznan.pl/semantic/500-180_5"},
"Belt":{"type":"literal","value":"built-up"},
"Bucket":{"type":"literal","value":"metal"},
"Capacity":{"type":"literal","value":"80"},
"Cross_Section":{"type":"literal","value":"octagon"}

b

o5 Show Answer - O

% Czytnik Json ﬁ O programie

p Whszukaj: |:| Szukaj w: LY |E Weaytaj plik json |

MName
400160

Bett

buitt-up octagaon

Capacity Bucket Cross_Section

a0 buitt-up metal octagon
a0 built-up metal octagon
a0 built-up metal octagon
a0 built-up metal octagon
a0 built-up metal octagon
80 octagon

MACS-G20 Workshop , Linked Open Data in Agriculture”, Berlin, September 27 — 28, 2017 2017-10-04 09:26 — Jerzy Weres
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Conclusions 29/30

1. Advanced programming technologies (WPF, ASP.NET Core MVC,
Xamarin, multi- and cross-platform data processing) were imple-
mented to improve functionality and performance of the soft-
ware for analyzing drying and storage of agri-food products.

2. Estimation of geometric and thermo-mechanical properties of
agri-food products, and also visualization of processes were
improved in the software.

3. Applications for constructing, storing and querying ontological
models for grain drying and storage enhanced the system. It
facilitated access to the linked open data sets for users.

4. Future research: to expand the scope of the ontologies to better
represent the problem domain.
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