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ETSI ISG CIM: Mission ETSl/-//%\\\
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Context Information Management Layer ETSI7 S\
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ETSI ISG CIM: Organisation ETS'/”/%\\

ESTI ISG CIM has mandate to establish an info-exchange layer
on top of loT platforms like oneM2M
especially targeting Smart City applications
Founding members of ETSI CIM (February 2017) were:
* Telefonica, NEC, Orange, imec, Easy Global Market - 25 members now

Applications include
* combining eGov, Pollution Monitoring, citizen alerts for Smart Cities

* synchronize Transport Mgt apps, User Open
Apps ~__Data

Outputs expected in 1st year {E?:;T i
* Specify an API (start at OMA NGSI) f
* |dentify (interoperable) Data Models ] '";';;":::;:"j M 1

f
* Encourage open-source implementations . o e
g p p ’gg..@ .@ ’ loT

<o

Open to any legal entity ! ApplicationForm


https://portal.etsi.org/TBSiteMap/CIM/CIMmembershiplist.aspx
https://etsisign.eu1.echosign.com/public/esignWidget?wid=CBFCIBAA3AAABLblqZhDGdnnkiv__5tj9HOSdZ0xiO_lbaDa0qOiXFoKamADRWeq4oYQAc1mfV5fNsxflJRc*

Who is ETSI ISG CIM? ETSI(___ )\

Industry Standardisation Group of ETSI (www.etsi.org )

* composed of ETSI and non-ETSI members cooperating with a specific
scope of work (terms of reference), no fees, low overhead

* |PR rules and infrastructure same as ETSI (physical and virtual meetings)
* documents are published by ETSI

* lifespan of the ISG is typically 2 years (get the job done fast)

* work independent of other Technical Groups ("green field" development)

Member and Participant Organisations (31 Oct. 2017)

British Telecommunications plc (UK)
Climate Associates Ltd (UK)
Convida Wireless LLC (US)
DEKRA Testing and Certification S.A.U. (ES)
Easy Global Market SAS (FR)
eG4U (FR)
FACHHOCHSCHULE NORDWESTSCHWEIZ (CH)
Universidad Politécnica de Madrid (ES)
FIWARE FOUNDATION (DE)
Future Cities Catapult (UK)
Telefonica S.A. (ES)

GSM Association (UK)
HOP Ubiquitous S.L. (ES) TNO (NL)
Ubiwhere, Lda (PT)

© ETSI2017. All rights reserved 7

IMEC vzw (BE)
INTRACOM TELECOM SOLUTIONS SA (GR)

Knowledge Harvesting, Inc. (US)

Korea Electronics Technology Institute (KETI) (KR)
Localidata (ES)

National Cyber Security Centre (NCSC) (UK)

NEC Europe Ltd (UK)

Nokia (DE)

Odin Solutions S.L. (ES)

Orange S.A. (FR)

TITZILZILZTLZLILZKILZLLZLLL
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http://www.etsi.org/
http://www.btplc.com/
http://www.climate-associates.com/
http://www.convidawireless.com/
http://www.dekra-product-safety.com/wireless
http://www.dekra-product-safety.com/wireless
http://www.eglobalmark.com/
https://www.eg4u.org/
http://www.fhnw.ch/
http://www.fhnw.ch/
http://www.upm.es/
http://www.fiware.org/
http://www.futurecities.catapult.org.uk/
http://www.gsma.com/
http://www.gsma.com/
http://www.hopu.eu/
http://www.imec.be/
http://www.intracom-telecom.com/
http://www.knowledgeharvesting.com/
http://www.keti.re.kr/eng
http://www.localidata.com/
https://www.ncsc.gov.uk/
http://uk.nec.com/
http://company.nokia.com/
http://www.odins.es/
http://www.orange.com/
http://www.telefonica.es/
http://www.tno.nl/
http://www.ubiwhere.com/

ian? ETSI____ O\
Stakeholders for Content Information: (S ///\

Introduction to ISG CIM
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Who do we want to help exchange ETSIT S\

Content Information? \ ¥ ’

® 1. Water Utility ® 9. Education

® 2. Heating Utility ® 10. Commerce B2B and B2C
® 3. Gas Utility ® 11. Edutainment

® 4. Power Provider ® 12. City Government

® 5. Telecom Providers Databases

® 6. Waste Mgt. ® 13. Public Services

® 7. Traffic Mgt. © 14. Citizen Apps

® 8. Public Lighting

Introduction to ISG CIM

© ETSI 2017. All rights reserved 9



Who do we want to help exchange ETSIT. S\
Content Information? ‘\\\%/f/

« Bins (location, capacity)
1 Water Utility « Bio-Bins (location, capacity,
2. Heating Utility next-removal-time)
3. Gas Utility « Glass Recycling Bins (location,
, capacity, next-removal-time
4. Power Provider Pacty )
_ « Collecting Trucks
5. Telecom Provid _ _
* Recycling Centres (output categories,
6. Waste Mgt. .
historical data on amounts)
7. Traffic Mgt. > STtEeTTTE P
8. Public Lighting

Introduction to ISG CIM

© ETSI2017. All rights reserved 1 O



Who do we want to help exchange ETSIT S\
Content Information? 2

« MMS re road damage

« MMS re rubbish uncollected 9. Education
« MMS e violence at location X 10. Commerce B2B and B2C
» upload of gps tracks of citizen 11. Edutainment

transport device (car, truck, bicycle) 12. City Government

5. Telecom Provi Databases
6. Waste Mgt. ® 13. Public Services
7. Traffic Mgt. © 14. Citizen Apps

8. Public Lighting

.

) etc etc etc
Introduction to ISG CIM

© ETSI2017. All rights reserved 1 1




What kinds of cross-domain use cases ETSI7T__ S\
do we expect? \ 2

Introduction to ISG CIM

© ETSI2017. All rights reserved



ETSI )
do we expect? N\ 24

® Smart Parking and HealthCare

* Health Care System sets appointment. Parking spaces are reserved a
client. Health professionals car is admitted and ge

What kinds of cross-domain use cases A S\

V4

Info can be hidden
® across different
deployments ... K

® Smart Lighting and Smart Parking

® (Car Parking is booked. Car entry is measured
or scheduled. Facility Lighting goes ON. Save en

® Smart Buildings and Smart Mobility

* Smart Building has solar-collector energy source, providing r
supply info. Apps in cloud "know" cloud cover predictions and can pre-
assign E-vehicle charging slots to (better) match supply/demand.

® SmartMobility and air-quality information

* Sensors give AirQ info. Traffic system (or App!) routes traffic paths
(cars, trucks, bicycles...) for best KPI (lower peaks, avoid schools, ...)

Introduction to ISG CIM

© ETSI2017. All rights reserved 1 3



Example: ETSI(T_))

Air Quality Monitoring and Traffic Routing N\ =,

® London currently has a problem with air quality (especially
NO,, SO, and PM10 and PM25 particulates)

® A dense network of air quality sensors, possibly carried
around with citizens, would allow to select traffic routes for
individual vehicles based on pollution levels.

® Routing traffic over less polluted routes could reduce the
(dangerous) peak pollution.

® See https://www. Iondonalr org uk/LondonA|r/DefauIt aspx

B cki qham ala

QM

1ISG CIM

© ETSI2017. All rights reserve


https://www.londonair.org.uk/LondonAir/Default.aspx
https://www.londonair.org.uk/LondonAir/Default.aspx
https://www.londonair.org.uk/LondonAir/Default.aspx

Example: ETSIZZ S\

Scheduled Parking for Mobile Care teams N\ 2 4

® A system reserves parking as close as possible to the patient

® The mobile care team car gets authorised entry and parking

® near the Patient

Introduction to ISG CIM

© ETSI2017. All rights reserved 1 5



: ETSI____ O\
ESTI ISG CIM: Features 5(Q ///\

® Features

® Architectures



ESTI ISG CIM: Features ETS'/”/%\\\

Exchanging information between domains
Architectures to fit (central, distributed, federated)

ISG CIM info model maps to oneM2M Base Ontology
Familiar for developers: ISG CIM API based on JSON-LD

Adaptable for database owners: API points to (any) semantics

Complying with (future) regulations:
* PROVENANCE, LICENSING

* PRIVACY (GDPR), SECURITY NEXT
(Identity, Authentication, Encryption) STEPS

© ETSI2017. All rights reserved 1 7



‘ i i ' ETSI(___ )
Various Architectures possible using ISG CIM (S //>\

Context Context Context Context Context Context
Consumer Consumer Consumer Consumer Consumer Consumer
Discover

Query Query -------------------- E Subscribe/
Subscribe/ Subscribe/ | A gptlfy
Notify Notify i iscovery

Discover
Distribution Subscribe/ Registry
"Librarian" Notify Server
Discove‘r.y

egister

Context Context Context Context Context Context
Producer Producer Producer Source Source Source

Context
Producer &
Consumer

Context
"Librarian"

Query :
Subscribe/ |
Notify i

Centralised Federated Distributed

Discover
Federation Subscribe/
"Librarian" Notify

Discovery
Query
Subscribe/
Notify

Centralised
"Librarian”

Register (coarse-
grained, scope-based)

Centralised Distributed
"Librarian" “Librarian*

Context Context Context Context Context Context Context Context Context
Producer Producer Producer Producer Producer Producer Source Source Source

Domains 1 8
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~ > “OneM2Mm — S —CIM~€raggsDomain
~p - . . q ~N
/ Ontology ( hasThlngReIatlon\\ / ISG CIM- Ontology \‘
I’ ~ - \ { Relationship |
l |
| I |
| - - | I |
| ~ ! |
I =IJI_—. |
: - ¥ ISG CIM- |
] N~ ! Property ,
| - = — |
I — — |
| ~
| I \ ) |
: asOperation hasserVigubcm O : \ - /I
I consist T \____:____‘_———‘——::___/
| exposesFunction I P -~ State QN ~
' : , ISG CIM ~
' ' / Cross-domain \\
' ' ( Ontology )
l subClassOf 1 % ,
' : AN, CIM-006-MODO } ~
\ _ ~~__ ——
\ subClassOf / =
/ - - — —_— ~
/ ’ ~
Re-used Ontologies _
Introductlon to ISG~€.LI\/I -


https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351

— /L
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centric

rQ
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ISG CIM maps to oneM2M Base Op*~

-

o

>

Eﬂ““ :
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—

~ -
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|
I |
I |
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| exposesFunction I P -~ - State QN ~
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- /
: : AN, CIM-006-MODO } ~
\ subClassOf / _ __‘__"_‘_—_—_—_—_"_—_—_ -
/ - - — —_— ~
/ ’ ~
Re-used Ontologies 4
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https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351

Example: E-Health and Smart Parking ETSI([___ )\

Introduction to ISG CIM



Example: E-Health and Smart Parking ETSIZZ S\

(HealthCentre reserves parking near Patient) N\ 2y

Mr. Smith gets a weekly health checkup from a HealthCentre
professional (administration: Townhall). Nearby parking is needed.

Urn:ISG-CIM- HealthCentre checks maps and finds Downtownl is suitable.
Org:TownHall | HealthCentre checks available ParkingSlots at Downtown 1.

urmn:1SG-Cilf a Downtownl uses Camera Caml to check occupancy
OffStreetParking:
Downtownl

rn:1SG-CIM
Sensor:
Caml

urn:ISG-CIM: Downtown1 signals to HealthCentre 122 slots (5% accuracy)
OffStreetParking:
Downtownl

Camera Cam1 reports 122 slots available, accuracy 5%

LAIEEAE ik HealthCentre reserves at Downtownl a Slot for 12:00 midday for
Org:TownHall .
Vehicle A4567

urn:ISG-CIM

Vehicle: a

A4007 HealthCentre schedules MobileCare A4567 to handle the visit
urn:ISG-CIM: HealthCentre confirms visit and time to Mr. Smith

Org:TownHall 24




ISG CIM Data Model instantiation example:

ETSIWQ\
- what information do we need to express? N\ 2 4

Tell me about the
Vehicle A4567

(@)
urn:ISG-CIM:

Vehicleh
A4567

rdf:subject

"4.333"

i 3 Relationshij
( SRS ) S InslEinEs Groperty Statemen? | Value | 25

© ETSI2017. All rights reserved




ISG CIM Data Model instantiation example: ETSIZ S\

- what information do we need to express? N\ 2 4

Tell me what a
vehicle is 1?

urn:ISG-CIM:
Vehicle:
A4567

rdf:subject

"4.333"

i i Relationshiy
( Entity Type ) Entity Instance Groperty Statemeﬁ) | Value | 26

© ETSI2017. All rights reserved




ISG CIM Data Model instantiation example: ETSIZ S\

- what information do we need to express? N\ 2 4

Tell me what a
vehicle is 1?
(Entity Type

urn:1ISG-CIM: . =
Vehicle: ... by the way, this uses
SECH a pointer to an Ontolo
rdf:subject

"4.333"

i 3 Relationshif O
( Entity Type ) Entity Instance roperty Stateme | Value | 27

© ETSI2017. All rights reserved




ISG CIM Data Model instantiation example: .o, -

- what information do we need to express? N\ 2 4

( Vehicle ) (OffStreetParking)

A rdf:type # rdf:type

urn:ISG-CIM:| rgt:subjec rdf:object urn:ISG-ClI
Vehicle: isReserved —P OffStreetParking:
A4567 Downtownl

o

rdf:subject (@) O

What is its relationship
to Entity "Downtown1"

_m—

... by the Way,This is now
a Linked Data

"4.333"

i 3 Relationshij
( SRS ) S InslEinEs Groperty Statemen? | Value | 28

© ETSI2017. All rights reserved




ISG CIM Data Model instantiation example:

ETSI///%\\
- what information do we need to express? N\ 2 4

( Vehicle ) (OffStreetParking)

A rdf:type # rdf:type

urn:ISG-CIM:| rgt:subjec rdf:object urn:1ISG-CIM:
Vehicle: isReserved —P OffStreetParking:
A4567 Downtownl
rdf:subject rdf:subject

When iIs the reservation
for A4567 valid at
"Downtownl" ?

@e@o 0O

“asvva'“e s a property
"4.333" 2017-07-29T12:00:00 statem ent about a

Relationship

; 3 Relationship
( Entity Type ) Entity Instance @ty Sta@ [ Value |
© ETSI2017. All rights reserved 2 9




ISG CIM Data Model instantiation example:
- what information do we need to express?

( Vehicle )

A rdf:type

urn:ISG-CIM:
Vehicle:
A4567

rdf:subject

has

\ 4

\Value

( LegalEntity )(OffStreetParking)
T rdf:type # rdf:type

urn:1ISG-CIM:
Ora:TownHall

i
—>

urn:1ISG-CIM:

rdf:subject

"4.333"

2017-07-29T12:00:00

OffStreetParking:
Downtownl

Who told us
about this
Relationship?

( Entity Type )

Entity Instance

ETSI

//( W
N\ ~Z

© ETSI2017. All rights reserved

Value |

Relationship
tateme (roperty Statemen? |

30



ISG CIM Data Model instantiation example: .o, 7
- what information do we need to express? \ Y

( Vehicle ) (LegaIEntity)(OffStreetParking)

A rdf:type T rdf:type # rdf:type

rdf:object
providedBy
o

O
rdf:subjectQ)

urn:1ISG-CIM:
Org:TownHall

urn:ISG-CIM:| rgt:subject O (@object urn:1ISG-CIM:
Vehicle: isReserved —P OffStreetParking:
A4567 O Downtown1
rdf:subject rdf:subject O
Who told us l th_IS |Sha..
reserve@ about this Re atlo_ns 1 )
Relationship? Statement including
hashvatue a Relationship
v A
"4,.333" 2017-07-29T12:00:00

... this expresses some
Provenance info

; 3 Relationship
( Entity Type ) Entity Instance @ty Sta@ [ Value |
© ETSI2017. All rights reserved 3 1




ISG CIM Data Model instantiation example: .o, 7
- what information do we need to express? \ Y

( Vehicle ) (LegaIEntity)(OffStreetParking)

A rdf:type T rdf:type # rdf:type
rdf:object . .
, urn:ISG-CIM:
Jiovieele)y Org:TownHall
rdf:subject
urn:ISG-CIM:| rgt:subject rdf:object urn:1ISG-CIM:
Vehicle: isReserved —P OffStreetParking:
A4567 Downtownl
rdf:subject rdf:subject #
rdf:subject HOW many
slots remain ?
reserve@ available%@
has]value has|Value
\ 4 \ 4
"4,.333" 2017-07-29T12:00:00 121

; 3 Relationship
( Entity Type ) Entity Instance @ty Sta@ [ Value |
© ETSI2017. All rights reserved 3 2



ISG CIM Data Model instantiation example: .o, -

- what information do we need to express? N\ 2 4

( Vehicle ) (LegaIEntity)(OffStreetParking)

A rdf:type T rdf:type # rdf:type
rdf:object . .
, urn:ISG-CIM:
Jiovieele)y Org:TownHall
rdf:subject
urn:ISG-CIM:| rgt:subject rdf:object urn:1ISG-CIM:
Vehicle: isReserved —P OffStreetParking:
A4567 Downtownl
? rdf:subject rdf:subject #
rdf:subject

Ien@b @edﬂme > availableSlotNum)

has| Value hasfvalue has [Value Value
4 v 4
"4.333" 2017-07-29T12:00:00 4 121

... What is the +/-
accuracy estimate?
(Provenance info)

Sroperty Statemen) | Value |

33

© ETSI2017. All rights reserved



ISG CIM Data Model instantiation example: .o, 7
- what information do we need to express? \ Y

( Vehicle ) (LegaIEntity)(OffStreetParking)

A rdf:type T rdf:type # rdf:type
rdf:object . .
, urn:ISG-CIM:
Jiovieele)y Org:TownHall
rdf:subject
urn:ISG-CIM:| rgt:subject rdf:object urn:1ISG-CIM:
Vehicle: isReserved —P OffStreetParking:
A4567 Downtownl
rdf:subject rdf:subject #
rdf:subject

@e@ availableSlotNum

has]value has [Value Value
\ 4 \ 4
"4.333" 2017-07-29T12:00:00 4 121

... this is a property
statement about a
Property Statement

... What is the
accuracy estimate?
(Provenance info)

© ETSI2017. All rights reserved



ISG CIM Data Model instantiation example: .o, 7

- what information do we need to express? N\ 2 4

( Vehicle ) (LegaIEntity)(OffStreetParking)

A rdf:type T rdf:type # rdf:type rdf:type
rdf:object PTI
, urn:c3im:
Jiovieele)y Org:TownHall
rdf:subject
urn:ISG-CIM:| rdf.subjects.. rdf-object urn:ISG-CIM: Iirn:1SG-CIN
Vehicle: isReserved —| OffStreetParking: Sensor:
A4567 Downtownl Caml
? rdf:subject rdf:subject #
rdf:subject

length @e@

has+VaIue hasjvalue has [Value has|Vvalue
4.333 2017-07 2:T12 00:00 Y ... and where
4333 I DL S% 121 _

: did the data

come from?

; 3 Relationship
( Entity Type ) Entity Instance @ty Sta@ [ Value |
© ETSI 2017. All rights reserved 3 5




Methods of working ETS(/-//%\\\

Learn from others' expertise

External collaborations
and Workshops

Mailing List

Weekly calls

Bi-monthly f2f Meetings
Transparency (Minutes, Docs)

Introduction to ISG CIM

© ETSI2017. All rights reserved



| CIM-003-GAP 1

Learn from others' expertise ETSI //%\,‘

[ PROBLEM SPACE SOLUTION SPACE ]
( Central vs Federated  |D
AP| Design o
d Urbanization (_Integrating Social Media |0
d loT (___ Defining identifier 8]
d Agriculture Clobal Trends Indexing o)
( Demographics ef Aging Privacy by Design %
( Climate Change atform Issues Provenance
d Publichovemn?ent ]-\ /( Plattorm | ( Platform Security @)
( Citizen (end user) ’/ \‘:ccounting %
( i ility and Proof
—cnmeen [ GAP ANALYSIS CIM-003-GAP (GR CIM 003)  Jioemeres
Source Issues |
| oescwina | What are the stakeholder goals and requirements ? feefuetonan_o
o What kind of information needs to be exchanged ? |____ -
[ Uit What kinds of queries/filters must be possible ? foests i
Requirements o . I 'sir"‘;“ oliing
o o How to help existing systems interwork ? Pl b
Requirements Y we—
@ Su:tainability / (_Overviews of Standards |0
o Privacy Requirements & KP1s ( smartCity SDOs 0
d Openness Specifications ( loT Frameworks D
d Fairness (_ security / Privacy 0
d Resilience ( Smart Agriculture )
@ Quality of Life ( Transport @)
d’ SmartCity Research ( Knowledge Management |0
of Smanﬁii':lt;I::::rences 77 Alliances & Confs . Apps o)
d City Alliances Platform Examples )€ Integrated Data Systems |
( Open Data o)

Introduction to ISG CIM

w
~
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https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348

ETSI ISG CIM:

ETSI///qx
Collaborating with other organisations N\ 2 4

oneM2M

SmartM2M

GSMA

TMForum

W3C

ITU-T FG DPM

H2020 Research Projects

@ ¢ ©6 6 © © © ©

Introduction to ISG CIM

© ETSI 2017. All rights reserved 3 8



fyi: ETSIISG CIM Work Item Scopes ETSI///%\\

N\ ¥

See: https://portal.etsi.org/tb.aspx?tbid=854&SubTB=854
DMI/CIM-001-AB (MI ) Annotated Bibliography
DGR/CIM-002-UC (GR CIM 002) Use Cases

DGR/CIM-003-GAP (GR CIM 003) Architecture and Gap Analysis
DGS/CIM-004-APlprelim (GS CIM 004) API

DGS/CIM-005-DPP (GS CIM 005) Data Publication Platforms
DGS/CIM-006-MODO (GS CIM 006) Information Model(s)
DGR/CIM-007-SEC (GR CIM 007) Security and Privacy

NOTE: Work Items are being handled in parallel, with frequent

cross-checks for consistency, in order to rapidly converge.
Introduction to ISG CIM

© ETSI 2017. All rights reserved 3 9


https://portal.etsi.org/tb.aspx?tbid=854&SubTB=854
https://portal.etsi.org/tb.aspx?tbid=854&SubTB=854
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https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51350
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Thank you ... ETSI(___ )

N\ ~Z /

® ... so please join the effort to converge
Context Information Management.

® Contact for further information:
ISGSupport@etsi.org

® Open pages for consensus material:
https://docbox.etsi.org/ISG/CIM/Open

® + visit at: https://portal.etsi.org/CIM

Introduction to ISG CIM
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Additional scenarios: KPls example ETSI///L/ A\

N\ ¥ ’

An extensible system to model KPIs, including key properties like accuracy [527]

Description Label Metadata
lndudes
User-| Ievel User-level Descriptor

Annotations
Composite Indicator \ J
/ ompondo\ Keyword defines
Structure <4—defines Sub-Indicator DclassOf / 7

includes——  p Category/Domain
Supporting Indicator ‘ \
Layer
Profile
DataRepository /

Application-level Indicator

has
L / Mathematical Formula
DataSet A
Indicator —computedBy—)  Computation Method —Includes
maps = External Resource
\ underpins
./

PexnType .- uses\

’ TimeField supports ———p Time Context Context

composedOf <
‘ composedOf/
4
Field —subclassOf—»  GeoLocator Field supports———p Geographic Context

definledBy

Data Field
Geographic Space Model 1. 2



Additional scenarios: Provenance example

A provenance-aware quality ontology [567]

Agent Intent
reds > shaped Intent
— ____wasBasedOn shaped
Decision wasBasedOn M
wasDrivenBy
AN
PROV-O
wasGeneratedB -
role=".. E]*hadRole Entity Y i Activity | } wasAssociatedWith m
used ‘ \
\
Qual-O assesses guidedBy
_n : T,
role="subject ! esUItOT - role="metric"
o ItP‘ annotates ,,’
role="resu s measures
basedOn v
Result p-—~_ _ quantifies == ———— D(Dimension)

Introduction to ISG CIM
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' ' ' ' ETSI___
Various Architectures possible using ISG CIM (@)

Some characteristics

Context Context Context

Consumer Consumer Consumer e easier data
managem ent
Query
Subscribe/ e context producers
Notify are simpler

Context Context

"Librarian"

Producer &
Consumer

Update
 all data needs to be
Context Context Context

Producer Producer Producer communicated _
to a central entity

Centralised
Introduction to ISG CIM

45



' ' - i ETSI(___ )
Various Architectures possible using ISG CIM E75 (S y))

Some characteristics

Context Context Context L data StayS With
Consumer Consumer Consumer Sscover th e source

- ~.
~~~~~~~
~~~~~~

~~~~~~~~~

~~~~~~

Query | SaNp—d N Egﬁf;”be/- producers can
Subscribe/ | L, S e A
Notify | -~ Discovery  |OIn ad hoc
Disgover
Distribution  ESVIel YR Registry
"Librarian" Notify™, Server
Discovery
Query : >
Subscribe/ | )\ egister
Notify S .« context sources
Context Context Context more complex

Source Source Source

Distributed

Introduction to ISG CIM
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Various Architectures possible using ISG CIM "ls@

Discover
Federation Subscribe/ | Registry

<

“Librarian® LY Server

Discovery

Register (coarse-
grained, scope-based)

Query
Subscribe/

Notify

Centralised Centralised Distributed Registry
“Librarian” “Librarian” “Librarian” Server

Context Context Context Context Context Context Context Context Context
Producer Producer Producer Producer Producer Producer Source Source Source

Domains Federated
Introduction to ISG CIM
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Template for instance diagrams ETSIT S\

in the ISG CIM property graph data model N\ 2 4

Entity Type ) ©® C3IM Categories/classes/types are round-edged rectangles

* Rdf/rdfs predicates (such as rdf:type rdfs:subclassof) are represented normally, as labels
on the corresponding arcs between the instances or classes

)

Entity Instance | ® C3IM Entity Instances are solid (square-angled) rectangles with text in bold

®* text attached to the rectangle, not pasted as separate text block
® C3IM Relationships are diamonds, optionally with four "buttons"
Relationship

[} H . .
Statement with arc coming in and out \
[}

relationship should be read as a label attached to the underlying arc
(directed edge) of the main graph

* Use verbs to describe relationships (as in entity-relationhip diagrams)
Property Statement) ® C3IM Properties are ovals

* with corresponding arc coming in and out

* Properties can be read as a label attached to the underlying arc (directed edge) of the
graph, a la RDF

* Arc may be omitted if the oval is represented as adjacent to the correponding entity or
relationship, a la property graph

Value

©

Values are unfilled (square-angled) rectangles

©® All elements must have solid line boundaries for better printing and PDFs.
Any filled colours can be used to aid readability: except Values are white

i i Relationship
( SLANIES ) Ehidigy IS e Groperty Statemen? | Value |




ISG CIM Data Model instantiation example: .o, -

- what information do we need to express? N\ 2 4

( Vehicle ) (LegaIEntity)(OffStreetParking)

A rdf:type T rdf:type # rdf:type rdf:type
rdf:object PTI
, urn:c3im:
rovidedB
Org:TownHall
rdf:subject
urn:93im: rdf:subjects.- rdf:object urn:c3im:
Vehicle: isReserved —P OffStreetParking:
A4567 Downtownl urn:c3im:
? rdf:subject rdf:subject # Sensor:
rdf:subject Caml

rdf:object

] rdf:subjec
length @e@ providedBy

has| Value hasfvalue has [Value has|Value
4 v 4
"4.333" 2017-07-29T12:00:00 5% 121

g 3 Relationship
( Entity Type ) Entity Instance @ty Sta@ [ Value |
© ETSI 2017. All rights reserved 5 O



What is Context Information ? ETS(///%\\

contextual information: any information that can be used to
characterize the situation of one or more entities and which is
considered relevant to the interaction between a user and a
service (e.g. software application), and other data elements,
including the user and the service themselves

* Accordingly, the subject of context information is one or more entities,
however whether the additional information is contextual depends on
the interaction between the user and the service (i.e. some information
is completely irrelevant and hence not contextual for a situation).

* |n particular, context information includes that which further
characterizes a value associated with an entity, rather than directly the
entity itself.

Introduction to ISG CIM
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