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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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SPARQL Event Processing Architecture 
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SOSA ontology 

https://www.w3.org/TR/vocab-ssn/ 

Semantic Sensor Network Ontology - W3C Recommendation 19 October 2017 

Observation perspective 



“The temperature of a CPU core of a server” 

“Server GIOVE Core 1 of 6 temperature (ARCES, Toffano)” 

rdfs:comment 

rdfs:label 

sosa:hasFeatureOfInterest 

rdf:type 

rdf:type 

rdf:type sosa:hasResult 

qudt:unit 

qudt:numericValue 32 

time:inXSDDateTimeStamp 
2018-09-14T18:34:01 

qudt:numericValue 
31.5 

arces:hasMqttTopic 
“arces/servers/mars/giove/cpu/core-1/temperature” 

2018-09-14T18:34:01 
sosa:resultTime 

sosa:isResultOf 

"arces": "http://wot.arces.unibo.it/monitor#” 
"rdf": "http://www.w3.org/1999/02/22-rdf-syntax-ns#” 
"rdfs": "http://www.w3.org/1999/02/22-rdf-syntax-ns#” 
"sosa": "http://www.w3.org/ns/sosa/” 
"qudt": "http://qudt.org/1.1/schema/qudt#” 
"qudt-unit": "http://qudt.org/1.1/vocab/unit#” 
”schema": "http://schema.org/” 
"time": "http://www.w3.org/2006/time#” 

Live data graph 

Historical data graph 

Live and historical 
sensor data 

Dynamic Data 

arces:ServerGioveCore1 sosa:Observation 

arces:MarsServerRoom 

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

schema:Place 

qudt:QuantityValue 

qudt-unit:CelsiusDegree 

_:66abc3be-b836-11e8-563 



MQTT IoT Agent 
ADD_PLACE/LINK_PLACES 

ADD_OBSERVATION 

INIT 

MQTT 
Adapter MQTT_MESSAGE 

… MQTT_MESSAGE 

MQTT brokers 

MQTT Topic 
Mapper 

MQTT 
Observation 

Updater 

TOPIC Observation 
URI 

… … 

… … 

OBSERVATIONS_TOPICS 

MQTT_MESSAGES 

UPDATE_OBSERVATION_VALUE 

MQTT 
Observation 

Logger 
OBSERVATIONS 

UPDATE_OBSERVATION_VALUE 

Producer 

Consumer 

Aggregator 

S
E

PA
 b

ro
ke

r 



SEPA tools 
•  Dashboard 

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

•  JConsole (JMX) 
•  JSAP (JSON SPARQL Application Profile) 

Configuration parameters 

Updates 

Queries 

Forced bindings 



SWAMP: consortium and objective 

Unibo 

H2020-EUB-2017 

Developing 
IoT based methods and 

approaches 
 for smart water 

management  
in precision irrigation 

with pilots in Italy, Spain, 
and Brazil 

 



Precision irrigation 
•  Irrigation prescription map & variable rate irrigation 

-  Up to 50% reduction in water with same yield 

•  Soil and climate variations 
–  Apply precise amount of water at the right time and place 

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

•  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  



SWAMP Pilots 

•  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 

Pilot: Emilia-Romagna / CBEC (Italy) 



FIWARE based architecture 

https://www.fiware.org/ 
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Dynamic Linked Data approach 
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