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Use cases

 ARCES: Monitoring the temperature of
CPUs and HDDs of servers @ ARCES,
including server rooms, offices and
outdoor conditions

« SWAMP: H2020 EU+Brazil (Smart Water
Management Platform): soil moisture
sensors, canals water levels, weather
conditions




ARCES scenario
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SEPA View Application
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SOSA ontology

Observation perspective
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Semantic Sensor Network Ontology - W3C Recommendation 19 October 2017

https://www.w3.org/TR/vocab-ssn/
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"arces": "http://wot.arces.unibo.it/monitor#”
"rdf": "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#”

L |Ve an d h | Sto rl Cca I "rdfs" "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#’

"sosa": "http://www.w3.org/ns/sosa/”
"qudt": "http://qudt.org/1.1/schema/qudt#”

S e n SO r d ata "qudt-unit": "http://qudt.org/1.1/vocab/unit#’

"schema": "http://schema.org/”
"time": "http://www.w3.0rg/2006/time#”

\ rdf:type
arces:ServerGioveCore1

_—

arces:hasMqttTopic

» “arces/servers/mars/giove/cpu/core-1/temperature”
rdfs:comment

rdfs:label

® “The temperature of a CPU core of a server”

®» “Server GIOVE Core 1 of 6 temperature (ARCES, Toffano)”
sosa:resultTime

> 2018-09-14T18:34:01

sosa:hasFeatureOfinterest rdf:type
arces:MarsServerRoom schema:Place

sosa:hasResult rdf:type
——>C_ qurQuantiyVae

_ o qudt:unit
sosa:isResultOf Historical data graph qudt-unit:CelsiusDegree
qudt:numericValue 32

qudt:numericValue S > Live data graph

> 2018-09-14T18:34:01 Dynamic Data |

_:44fbc3be-b836-11e8-96f8

time:inXSDDateTimeStamp
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SEPA tools

ESEPA Dashboard

« Dashboard

online version: http://mml.arces.unibo.it/apps/dashboard
Java version

« JConsole (JMX)

Select JSAP file

Browse | Loac

12 SEPA broker connection parameters

Host

mml.arces.unibo.it

. . . SPARQL 1.1 protocol
« JSAP (JSON SPARQL Application Profile)
Protacel Port 8000 Update path  /upx Query path  /query
e SPARQL 1.1 Secure Event protocol
"host":“mnl
“oauth®: { . . :D"“:“m s ( Port 9000 Subscribe path  fsubscribe
wausesa o0 Configuration parameters : 4
“sparqlitseprotocol™:{ @ }, ene ro0t@mml.arces.unibo.it:S555
"graphs™:{ Overview  Memory  Threads  Classes WM Summary [EEIEEEY e
» I JMimplementation Attribute values
7 v 8 PA Name Value
"extended” h v ® tngine SPUs_max 15 pnitoring & Management Console
"updates": { > Anrutes SPUS_time 101152985
"DELETE_ALL":{ @ }, » Operations SPUs _time_average 7033107
"DELETE_ALL_LOGS":{ @ }, s ;{‘:‘:i‘“ ;’;3:::::1 i:’sz‘l"l’;' t@mml.arces.unibo.it:5555
“DELETE_ALL_MESSAGES": { . > @ Quiryitundtis SubscribeRequests 2437 Threads  Classes VM Summary  MBeans &
"REMOVE_PLACE": N » ® QuenProcessor “umt!v:ﬂn& 9
Subscribers_max 58
“ADD_PLACE": { b ¥ @ SPUManager UnitScale ms e Range: | All <]
"LINK_PLACES™: { (8 }, Updates o uees | UrsubscribeRequests 0
"DELETE_LINK_PLACES": 1 » Operar UpdateRequests 21272090 Threads
MQTT_MESSAGE" : { ! > @ Scheduler 60
"LOG_QUANTITY": { & }, » ® UpdateMandler
"REMOVE_OBSERVATION":{ (@ }, R i
- % » W WebdsocketServer
"ADD_OBSERVATION":{ &) }, » 1 com.sun.management
UPDATE_OBSERVATION_VALUE":{ (1) } > W java.lang
' > Java.nio e Sarende
“queries”:{ > java.uth loggng
"LOG_QUANTITY":{ @ }, > org.apache. logging logé |2
"PLACES™:{ @ },
"NO_CHILD":{ & }, 50
"MAP_PLACES": { T
CREATE_TREE™:{ & },
“CONTAINED_PLACES™:{ (3 }, Gb Live: 54 Peak: 55 Total: 6,132
"ROOT_PLACES™:{ @ }, .
“0BSERVATIONS_TOPICS™:{ 1 }, Que“es Ol Ssag
"OBSERVATIONS":{ @ ), Refresh 0%
"OBSERVATIONS_BY_LOCATION™:{ @ }
“0BSERVATIONS_BY_UNIT":{ (= }, Tos
"ALL_VALUES":{ @ }, = = ens? 0.2%1 |
"MQTT_TOPICS_COUNT":{ & }, \
"MQTT_TOPICS™: { & }, \
"MQTT_TOPIC_VALUE™:{ (@ }, 01%¢ || .
"MQTT_MESSAGES \/
“sparql” . df :type mqtt:Message ; mqtt:hasValue ?value ; mqtt:hasTopic topic ; mqtt:hasBroker ?broker; mqtt:timestamp timestamp}”, \/
"graphs”:{ 3,000 0.0% ¥ L y
“default-graph-uri™: "ht

"naned-graph-uri®: "http:/

Forced bindings

12:49

Loaded: 3,629 Unloaded: 240 Total: 3,869
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Developing

IoT based methods and
approaches

for smart water
management

in precision irrigation

with pilots in Italy, Spain,
and Brazil

&5 LEVERTECH

enpe

H2020-EUB-2017
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Precision Irrigation

e Irrigation prescription map & variable rate irrigation
- Up to 50% reduction in water with same yield

e Soil and climate variations
— Apply precise amount of water at the right time and place

e Field capacity
— Different soil characteristics store different amounts of water
— Water available to plant varies according to soil and weather

e Water waste
— 70% of fresh water in the world used for irrigation

— Too much water used to avoid hydric stress because field
capacity and instant conditions are unknown
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w8l PEAR ORCHARD

{ DRIP IRRIGATION
FOSDONDO NORTH
BRANCH

VINEYARD#1

DRIP IRRIGATION
CHANNEL SAN MICHELE

« Open canal based water distribution system at Po river in Italy

« Different irrigation systems (sprinklers, drip) and crops (grapes, pears)

« Goals: reduce water and energy and optimise irrigation

+ Key challenge: optimize water distribution to increase water usage
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FIWARE based architecture
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Dynamic Linked Data approach

Algorithms and
Data sources > application business > Applications
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SWAMP PLATFORM
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Security

Register
Client credentials SWAMP
JSON Web Token Water need
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OAu_th HTTPS SWAMP N
/ \ 2.0 T — Water
Confidentiality/ (AES) F N di?.tril.)uti.on
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. mos umo mos umo mos uln: ma ent
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Deployed

Implementation exists, but not deployed yet on the SWAMP doud Management, monitoring and control

Tobe implemented
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