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Architecture	  PMS	  

Virtuoso	  
quadstore	  

sensor	  data	  (OPC)	  

manual	  inspec7on	  data	   quarterly	  
exploita7on	  
invoice	  
	  
________	  
€	  9.000.000	  



Deployment	  

(Ubuntu	  12.04	  LTS)	   	  Virtuoso	  DB	  replica7on	  

(Ubuntu	  12.04	  LTS)	   	  Virtuoso	  DB	  service	  

(Windows	  Server	  2012)	  	  Rela7cs	  Database	  	  

(Windows	  Server	  2012)	  	  Rela7cs	  Applica7on	  	  

(Windows	  7)	   	   	   	  OPC	  Server	  with	  queue	  

(Windows	  7)	   	   	   	  OPC	  Server	  with	  queue	  

SOAP	  endpoint	  

rela7cs-‐client	  

opc-‐client	  



Deployment	  

SOAP	  endpoint	  

rela7cs-‐client	  

opc-‐client	  
pms-‐admin	  



Data	  model	  

informa7on	  object	  in	  pmsi-‐namespace:	  
hVp://pms.coentunnelcompany.nl/instance#	  

informa7on	  class	  in	  pms-‐namespace:	  
hVp://pms.coentunnelcompany.nl/rdl#	  



Data	  model	  



Data	  model	  

informa7on	  object	  in	  pmsi-‐namespace:	  
hVp://pms.coentunnelcompany.nl/instance#	  

informa7on	  class	  in	  pms-‐namespace:	  
hVp://pms.coentunnelcompany.nl/rdl#	  



Data	  model	  

pmsi:66b7…	   rdf:type	   pms:Organiza7on	  



Data	  model	  

pmsi:66b7…	   rdf:type	   pms:Organiza7on	  

pmsi:66b7…	   pms:hasName	   "CCY"^^xsd:string	  

pmsi:3fef…	  

pmsi:7119…	  



Data	  model	  

pmsi:66b7…	   pms:hasName	   "CCY"^^xsd:string	  pmsi:7119…	  

pmsi:7119ce33-‐724f-‐4766-‐ac67-‐d78c46388963	   pmsi:66b751dd-‐3911-‐4732-‐878e-‐abbdfa4a022d	   pms:hasName	   CCY	  
pmsi:7119ce33-‐724f-‐4766-‐ac67-‐d78c46388965	   pmsi:7119ce33-‐724f-‐4766-‐ac67-‐d78c46388964	   pms:created	   2013-‐12-‐19	  17:53:22.16	  
pmsi:7119ce33-‐724f-‐4766-‐ac67-‐d78c46388966	   pmsi:7119ce33-‐724f-‐4766-‐ac67-‐d78c46388965	   pms:creator	   pmsi:Bootstrap	  

graph	  name	  

meta	  data	  



Data	  model	  



ISO	  15926	  



ISO	  15926	  



Querying	  data	  

Virtuoso	  
quadstore	  

quarterly	  
exploita7on	  
invoice	  
	  
________	  
€	  9.000.000	  

XML	  

ve-‐service	  

SPARQL	  

ve-‐module	  

PDF	  



Querying	  data	  
PREFIX  rdfs: <http://www.w3.org/2000/01/rdf-schema#> 
PREFIX  xsd:  <http://www.w3.org/2001/XMLSchema#> 
PREFIX  pmsi: <http://pms.coentunnelcompany.nl/instance#> 
PREFIX  rdf:  <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 
PREFIX  pms:  <http://pms.coentunnelcompany.nl/rdl#> 
 
SELECT DISTINCT  ... 
 
WHERE 
  { GRAPH ?A 
      { ?instance rdf:type pms:Melding } 
    GRAPH ?B 
      { ?instance pms:hasProperty ?momentId } 
... 
 
    GRAPH ?momentGraph 
      { ?momentId pms:hasValue ?moment } 
    MINUS 
      { GRAPH ?D 
          { ?newer pms:replaces ?momentGraph } 
      } 
 
 
 
 
 
    GRAPH ?E 
      { ?instance pms:hasAsResult ?physicalPerformanceMeasure } 
    GRAPH ?F 
      { ?physicalPerformanceMeasure rdf:type pms:PhysicalPerformanceMeasure } 
    GRAPH ?G 
      { ?physicalPerformanceMeasure pms:hasValue ?waarde } 
    GRAPH ?H 
      { ?instance pms:hasAsResult ?physicalConditionStatus } 
    GRAPH ?I 
      { ?physicalConditionStatus rdf:type pms:PhysicalConditionStatus } 
    GRAPH ?J 
      { ?physicalConditionStatus pms:isIdentifiedByRule ?status } 
    GRAPH ?K 
      { ?instance pms:type ?constateringType } 
    GRAPH ?L 
      { ?constateringType pms:isIdentifiedBy ?constatering } 
    GRAPH ?M 
      { ?instance pms:usedToCheck ?mpo } 
    GRAPH ?N 
      { ?mpo rdf:type pms:MaterializedPhysicalObject } 
    GRAPH ?O 
      { ?mpo pms:isInstalledAs ?fpo } 
    GRAPH ?P 
      { ?fpo pms:isIdentifiedByRule ?fpoRule } 
    GRAPH ?Q 
      { ?fpo pms:isLocatedAt ?rijstrook } 
    GRAPH ?R 
      { ?rijstrook pms:isIdentifiedBy ?locatieRijstrook } 
    GRAPH ?T 
      { ?tracedeel pms:consistsOf ?rijstrook } 
    GRAPH ?U 
      { ?tracedeel pms:isIdentifiedBy ?locatieSubtrace } 
    OPTIONAL 
      { GRAPH ?V 
          { ?instance pms:isEffectOf ?event } 
        GRAPH ?W 
          { ?event pms:hasName ?eventName } 
        MINUS {GRAPH ?replacingW {?replacingW pms:replaces ?W}} 
      } 
  } 



Query	  data	  
<?xml	  version="1.0"	  encoding="UTF-‐8"?>	  
<Report>	  
	  	  <InMeldingen>	  
	  	  	  	  <Melding	  id="hVp://pms.coentunnelcompany.nl/instance#54046e21-‐1f7d-‐
e311-‐93f7-‐d89d67255006"	  moment="2014-‐01-‐14	  08:33:00.0">	  
	  	  	  	  	  	  <Tijd	  7jd="08:33"/>	  
	  	  	  	  	  	  <Datum	  datum="2014-‐01-‐14"/>	  
	  	  	  	  	  	  <Status	  status="NOK"/>	  
	  	  	  	  	  	  <Waarde	  waarde=""/>	  
	  	  	  	  	  	  <Constatering	  constatering="BrandblusFunc7oneletestBK15Resultaat"/>	  
	  	  	  	  	  	  <Event	  event=""/>	  
	  	  	  	  	  	  <Individual	  individual="">	  
	  	  	  	  	  	  	  	  <Loca7eRijstrook	  loca7eRijstrook="R2H">	  
	  	  	  	  	  	  	  	  	  	  <Loca7eSubtrace	  loca7eSubtrace="T05S13"/>	  
	  	  	  	  	  	  	  	  </Loca7eRijstrook>	  
	  	  	  	  	  	  </Individual>	  
	  	  	  	  </Melding>	  
	  
	  
	  
	  
	  
	  
	  
	  	  	  	  <Melding	  id="hVp://pms.coentunnelcompany.nl/instance#54046e21-‐1f7d-‐e311-‐93f7-‐
d89d67255006"	  moment="2014-‐01-‐14	  08:33:00.0">	  
	  	  	  	  	  	  <Tijd	  7jd="08:33"/>	  
	  	  	  	  	  	  <Datum	  datum="2014-‐01-‐14"/>	  
	  	  	  	  	  	  <Status	  status="NOK"/>	  
	  	  	  	  	  	  <Waarde	  waarde=""/>	  
	  	  	  	  	  	  <Constatering	  constatering="BrandblusFunc7oneletestBK15Resultaat"/>	  
	  	  	  	  	  	  <Event	  event=""/>	  
	  	  	  	  	  	  <Individual	  individual="">	  
	  	  	  	  	  	  	  	  <Loca7eRijstrook	  loca7eRijstrook="R1H">	  
	  	  	  	  	  	  	  	  	  	  <Loca7eSubtrace	  loca7eSubtrace="T05S13"/>	  
	  	  	  	  	  	  	  	  </Loca7eRijstrook>	  
	  	  	  	  	  	  </Individual>	  
	  	  	  	  </Melding>	  
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