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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work. In the field of information technology, ISO and IEC have established a joint

techmicatcommittee, 1 SOAECITC 1
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the different types of document should be noted. International Standards are drafted in ac
th the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/diréectives).
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scribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria ngeded for

cordance

ention is drawn to the possibility that some of the elements of this document may be the subject
patent rights. ISO and IEC shall not be held responsible for identifying any or all sugh patent

hts. Details of any patent rights identified during the development-of the document will
roduction and/or on the ISO list of patent declarations received (see www.iso.org/patents

be in the
).

y trade name used in this document is information given\for the convenience of users pnd does

t constitute an endorsement.

r an explanation on the voluntary nature of Standards, the meaning of ISO specific terms
d expressions related to conformity assessmeént, as well as information about ISO's aflherence

the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT,
lowing URL: www.iso.org/iso/foreword.htil.

d was adopted, under a special {fast-track procedure”, by Joint Technical Committee
C 1, Information technology, in_parallel with its approval by the national bodies of ISO an
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0-Introduction

0.1 General

A defining feature of smart cities is the ability of the component systems to interoperate. This
Internatidnal Standard defines a concept model, and gives guidance to decision-makers on applyihg
it to promote interoperability for data created, used, and maintained by a city across all sectors, pn
behalf of| and in collaboration with, its citizens.

Data is al resource that can transform the capability of a city, enabling the development-of systems
and senices, and supporting informed decisions. However, decision-makers and “citizens gre
unlikely tp have the necessary expertise and are likely to rely on data specialists. to_deliver benefjts
from datg to meet the objectives for their city.

Data is ¢ften labelled using language and terms from the sector that injtially collected it for the
provision|of a service. For example, the health sector might refer to a patient and a care plan, sodal
services might refer to a client, the education sector might refer to a pupil'and a curriculum, and the
transport|sector might refer to a passenger and a travel plan.

Each seftor has its own models and terminologies that enable data to be discovered aphd
understopd within that sector, but form a barrier to interoperability with other sectors.

The smaft city concept model (SCCM) outlined in this International Standard addresses this lack|of
interoperability by defining an overarching framework<af concepts and relationships that can pe
used to describe data from any sector. See Annex A-for an example where terms from the heajth
informati¢s concept model have been mapped to thie SCCM. Mapping terms from many sectors|to
the SCCM provides a basis for discovering and sharing data about the same thing, from many
sources.

Sharing fata across a city requires more than the interoperability covered by the SCCM. Hor
example,|ensuring compliance, privacy, security, integrity, availability, and quality of data also neefs
to be conjsidered by decision-makersy'For example, data protection legislation and its provisions for
usage of| personal data is likely-te.impact some of the structural relationships between data frgm
different gystems that such sharing would introduce.

Although|these concerns are’beyond the scope of this International Standard, which focuses on the
semanticg of data, the-bibliography provides a list of good practice materials that address thege
wider cdnsiderations?-BSlI PAS 181 provides guidance on the governance of a smart dty
programme and the\management of data assets within it, and this International Standard is a tool|to
help with|the implementation of this.

It is critical that decision-makers are involved in the development of a data ecosystem to support the
developnpent of the city. In the current landscape datasets are typically created by an organizatipn
for one particular purpose, and the potential for secondary use is not unlocked.

This International Standard is intended to facilitate discussions between decision-makers from each
sector and the specialists who build and design the systems and services that enable the city to
function. The components of the SCCM could form the basis of these discussions, by aligning
ontologies to discover where data from different sectors is about the same thing or is related in a
useful way. Use of the SCCM over time could increase the data literacy of non-specialists, allowing
further value in city data to be unlocked, and reused, either in its original form, or as derived insight.

Each city is likely to take its own approach to organizing its data, reflecting the priorities and needs
of the city, and the agencies and people participating. A citywide data ecosystem based on the
SCCM, combining data from many sources, for the benefit of both the city and the citizen could
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support the reuse of data to improve services and gain insight into the quality of life of the city’s
citizens.

0.2 Relevance

This International Standard aims to look beyond the current use of data to facilitate city services,
and encourage decision-makers to explore the reuse of data as a resource to innovate the future
direction of systems and services. This approach could help organizations to develop a future
landscape based on the interoperability of data, an approach that is relevant not just in cities, but
also wherever many organizations provide many services to many communities within a place.

TH

e SCCM assumes that structured, semi-structured and unstructured data is present in'g

cgn be modelled using the concepts presented.

Fa

Th
an
trg

ur key types of insight have been assumed to be required when sharing data in'a City:

Operational insight — which examines characteristics of things such as buildings, commu|
organizations, using data to evidence and improve their value for the city;

Critical insight — the real-time monitoring of incidents and current{cases, involving a
organizations from across sectors, who work together to achieve the desired outcome or respon

Analytical insight — the exploration of the data ecosystem to ‘determine patterns, correls
predictions. This allows the development or innovation of systems or services, impact asse

city, and

hities and

| relevant
Be;

tions and
ssment of

proposed changes to systems or services, or the evidencing ¢f challenges and opportunities for the city;

and

Strategic insight — an overarching approach that examines outcomes related to strategic
decisions and plans.

e SCCM is relevant to both open data, shared underan open licence, and closed data, where th

bbjectives,

e security

d privacy of the content is protected. When the same concept model is applied to all, it becomes possible to

ck where statistics, and analytics have been derived from operational data, and to observe the

stiategic decisions.

Fi

gure 1 illustrates the four levels of-insight identified as present in a city. The diagrg

infended to represent insights as-a‘hierarchy, rather it identifies that these insights will b

an
id
th

Al
th

d might be stored and used in“a variety of ways. The interlocking representation is de
pntify the fluid nature of the.data within a city, constantly evolving and usable for all of th
at might be gained from ¢ity data.

50 illustrated are a number of the SCCM concepts and how they are likely to be present
b insight to be gained, and subsequent action taken using the data.

impact of

m is not
b present
signed to
b insights

to enable
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Figure 1 — Smart city levels of insight
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The SCOM is assumed to be used for.a‘variety of unstructured and semi-structured data streams ps
well as the structured data whichcurrently powers many cities and organizations. This document
contains g variety of useful data(such as:

+ METRIC: The public transport’system has to cope with around half a million trips per day within the city.
*+ ASSUMPTION:
oThere could-be up to an additional 150,000 people in the city by 2031.

olt is gstimated that the total demand for travel on the public transport system could rise tq 4
million trips per day by 2031.

+  OBJECFHIVE:

oFewer cars on the road than today, despite significant population growth.

oA public transport system that enables people to easily and quickly access all areas of the city.
oSafer roads for pedestrians and cyclists.

Making data available, using the SCCM, enables organizations in a city to collaborate, for instance
by sharing ASSUMPTIONs or OBJECTIVEsS to gain strategic insight.

The strategic insight gained could also use operational insight from sensors in a city, such as data
related to the average speed of traffic at a location over a period of time, this data would be
represented in the SCCM as:

viii © ISO/IEC 2017 — All rights reserved
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An OBSERVATION of average speeds (STATES) of the traffic (ABSTRACT) at a location (PLACE).

In order to gain critical insight a Twitter stream might also be used which after processing might
contain entries such as:

“‘@cityX stuck in traffic for an hour in the city centre” created_at Fri Jul 20 75:20:00 +0000

2014

“@cityX where is the bus #stranded” created_at Fri Jul 20 15:20:54 +0000 2014
“‘@cityX nowhere to park again!” created_at Fri Jul 20 15:27:03 +0000 2014

Cities might choose to use certain Twitter handles or hashtags to allow citizeéns to contrib

Cr

tical insight of their city.

ite to the

After sentiment analysis of the Twitter stream the critical insight would:be’represented in the SCCM

ayg:

0

Number of commuters (COMMUNITY) who are dissatisfied (METRIC).

.8 Data sharing

The sharing of data for the benefit of all stakeholders' is at the heart of smart city aspirati
cgn be used in real time, from sensors and tracking devices, through to the use of data tq

lo

In
pr|

nger term plans to improve the well-being of gitizens and businesses.

Volvement of the private sector will often-be necessary for a smart city initiative. It is impd
vate sector partners realise that their‘participation may make their data subject to pub

cdntrols.(e.g. data protection legislation).

The traditional approach to data sharing has required organizations to create individual ag

fo
m

[ each initiative where data is shared. Where a single organization has needed to share
bny sources, this would have required a multitude of agreements, relationships, data forr

vdcabularies.

A
a
or

©l

smart city consists-of-organizations across all sectors, facilitated by the sharing of data,
common frameworK of its meaning, and consistent use of identifiers and classificatio
janized in this way could experience the following benefits:

reduced cost as the need to recollect and verify data is removed;
integrated city systems and services driven by data;

a‘common understanding of the needs of communities;

bns. Data
develop

rtant that
lic sector

reements
jata from
hats, and

based on
ns. Cities

shared-objectives;collaboratively-devetoped-and-evidenced-using-data:
engaged and enabled citizens and communities;

transparency in decision-making;

development of partnership models;

businesses and communities co-creating innovation; and

consequently, improved quality of life for citizens.
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IN

TERNATIONAL STANDARD ISO/IEC 30182:2017(E)

Smart city concept model — Guidance for establishing a model
for data interoperability

1 Scope

This International Standard describes, and gives guidance on, a smart city con€ept mode| (SCCM)
that can provide the basis of interoperability between component systems, of a smart city, by
aligning the ontologies in use across different sectors. It includes:

* | concepts (e.g. ORGANIZATION, PLACE, COMMUNITY, ITEM, METRIC, SERVICE, RESOUR(E); and

* | relationships between concepts (e.g. ORGANIZATION has RESOURCEs) EVENT at a PLACE),

The SCCM does not replace existing models where they exist, but, by mapping from a lo¢al model
tola parent model, questions can be asked about data in a new ‘and joined-up way.

This International Standard is aimed at organizations thatyprovide services to communitieq in cities,
arld manage the resulting data, as well as decision-makers and policy developers in cities.

The SCCM is relevant wherever many organizations provide services to many communities within a
place.

It does not cover the data standards that are relevant to each concept in the SCCM and|does not
atfempt to list or recommend the sources.of identifiers and categorizations that cities mpp to the
SCCM.

The SCCM has been devised to communicate the meaning of data. It does not attempt tp provide
cdncepts to describe the metadata of a dataset, for example, validity and provenance of daja.

It [covers semantic interopetability, that is, defining the meaning of data, particularly from many
sdurces. It does not cover.other barriers to interoperability, some of which are described at|3.2.

2 [Terms and definitions

Far the purpose of this document, the terms and definitions given in ISO 37100 and the|following
apgply.

2.1 category

cqde for a definition of one or more common characteristics that can be used to classify thivrgs

2.2 class

specialization of a concept with common properties that can be the template for a specific data
structure

2.3 concept

unit of knowledge created by a unique combination of characteristics

[S

OURCE: ISO 11179-2:2005, 3.10]

1) Decision-makers and policy developers are further described in BSI PAS 181.

©l

SO/IEC 2017 — All rights reserved


https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

2.4 concept model
set of defined concepts and the relationships between them, chosen to be independent of design or
implementation concerns, that can be used to describe a domain

2.55 data interoperability
interoperability concerning the creation, meaning, computation, use, transfer, and exchange of data

[SOURCE ISO/IEC 20944-1:2013, 3.21.12.4]

2.6 dataset
identifiabfe collection of dataE XAMPLE Inieger, Real, Boolean, String, Date, and GV_Point.

Note 1 to entry: A data type is identified by a term, e.g. Integer.
[SOURCE: ISO 19115-1:2014, 4.2, modified]
2.7 directed graph

diagram |n which concepts are represented as nodes, and relationships as edges between nodgs,
where th¢ direction of the edges corresponds to the label for the relationship

2.8 entity
thing with distinct and independent existence for which a concept can be assigned

<

2.9 identjfier
linguistically independent sequence of characters capable of uniquely and permanently identifyi
that with which it is associated

[SOURCE: ISO 19135-1:2015, 4.1.5]

-

g

2.10 intefoperability
ability of|systems to provide services to and accept services from other systems and to use the
services o exchanged to enable them to operate effectively together

[SOURCE: ISO 37100:2016, 3.6.3]

2.11 ontology
formal representation of phenomena:of a universe of discourse (2.15) with an underlying vocabulgry
including|definitions and axiomsthat make the intended meaning explicit and describe phenomepa
and theirfinterrelationships

[SOURCE: ISO 19101-1:2014, 4.1.26]

2.12 relationship
way in which two eoncepts can be connected

2.13 sector
classificafion for organizations that provide complementary functions

2.14 smart city
effective integration of physical, digital and human systems in the built environment to deliver a
sustainable, prosperous and inclusive future for its citizens

[SOURCE: BSI PAS 180:2014, 3.1.62]

2.15 universe of discourse
view of the real or hypothetical world that includes everything of interest

[SOURCE: ISO 19101-1:2014, 4.1.38]

2 © ISO/IEC 2017 — All rights reserved
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3 Using the SCCM

3.1 General

The SCCM can be used to:
» catalogue data holdings from different organizations, leading to improved discovery and reuse;

+ promote definitive and authoritative identifiers and categorizations as reference information for each
concept against which city data can be harmonized, and joined up;

+ [agree data standards for Specialisms Withim a concept thatare of particutar nmterestto a city;
* | understand datasets from other sectors;

» | construct a local data ecosystem where data can be contributed and consumed by different organizations
and people in a city.

B$l PAS 181 provides guidance on the development, agreement andndelivery of smart city
strategies. It presents this as a set of guidance notes, all of which need to"be considered throughout
the enactment of a smart city programme.

© ISO/IEC 2017 — All rights reserved 3
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Those that have particular applicability to data interoperability and sharing are listed in Table 1. All
guidance notes should be reviewed within any smart city data-sharing project.

Table 1 — Relevance of BSI PAS 181 guidance notes to this International Standard

BSI PAS 181 guidance notes

Relevance to this International Standard?

[B1] City vision

Data sharing activities need to be able to be related to
city vision.

the

[B2] Tran
model

sforming the city s operational

Deliverables need to contribute o the new Integrated
operating model and its information architecture.

[B3] Leadership and governance

Overarching leadership and governance needto be ap
to data-sharing activities.

plied

[B4] Stak

holder collaboration

Stakeholder engagement needs to include data owner
planned users.

5 and

[B5] Proc

Lirement and supplier

managenjent

Contractual arrangements needto'address the mainte
and availability of data for asleng as it is required.

hance

[B6] Map
needs

bing the city’s interoperability

Policy products that identify barriers to interoperability
address the mapping-6f city concepts.

and

[B7] Com
model

mon terminology & reference

Provides a common vocabulary for concepts across th
and their relatipnships.

b City

[B9] Emp
service tr

pbwering stakeholder and
pnsformation

Where legally possible, shared data needs to be made
by incorporating it into an open data platform for
downstream exploitation by citizens and businesses.

open

[B10] Del

vering city-led service

transformiation

There needs to be an integrated business and informa
architecture within which data-sharing initiatives sit to g
against the building of new silos.

ion
uard

[B11] Ide

ntity and privacy management

Trust by citizens and businesses needs to not be threatened

by data-sharing activities.

[B13] Regources mapping and
managenpent

Key assets need to be mapped and governance proce
established to allow them to be managed separately fr
their original intended use. Effective data asset
management is essential.

5SES
DM

[B14] Open, service-oriented, city-wide IT

architectdre

Key principles underpinning the architecture need to
address the means of holding data securely and, wher

1%

appropriate, making it open for reuse.

3.2 Other barriers to interoperability

This International Standard focuses on semantic interoperability, that is, defining the meaning of data from
many sectors. However, there are many other barriers to interoperability across a city. A city should also
consider a framework for interoperability for each of the topics listed in Table 2.

2) This column only provides a high-level indication of the relevance of BSI PAS 181 guidance notes and is not intended to
be exhaustive. That document and those generated by the smart city programme as a result of its use need to be referred
to for the full details. (BSI PAS 181 provided the starting material for ISO 37106, currently under development.)

© ISO/IEC 2017 — All rights reserved
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Table 2 — Other barriers to interoperability

Barrier Description

Privacy Conforming to human rights and data protection requirements when
handling data that refers to people.

Security Protecting data from accidental or malicious destruction, or unauthorized
access

Infegrity Avoiding data corruption as data is handled, copied, processed; and
transported.

Availability The degree to which data needs to be consistently available to megt a
purpose. Particularly relevant to real-time systems, which rely on the
availability of data to perform. Availability can include_normal operating
services, and the time necessary to recover from a.disaster.

Quality Characteristics of data such as completeness;walidity, consistency,
timeliness, accuracy, precision, and toleranee. It is important to understand
the quality of data when considering if it ¢an be reused for a new gurpose.

Prlovenance The traceability of data, from collection, through each transformatipn,
analyses and interpretation.

4 Concept, relationship and the SCCM

4.1 Concept

A |concept defines a generalization.6f*a type of thing. The definition of a concept in the [SCCM is

urllikely to be sufficient to describe a piece of data, but can be the foundation for data sharing

bgtween organizations that otherwise don’t share a common business language.

E4
cit
E4

ich concept has been selected for relevance in describing data that is valuable to share
y, and for applicabilityzacross different sectors.

ich concept is defined by:
a name;
a definitionthat is sufficient to consider if an entity fits a concept;
where.relevant, notes that explain how the concept is used;

examples of classes that would fit the concept.

across a

When considering definitions for each concept in the SCCM, the Oxford English Dictionary [1]
definition for each concept was taken into account.

4.2 Relationship

A relationship describes how two concepts are connected when describing data for a city.

Concepts and relationships in the SCCM are simple truisms that apply to all sectors and uses of

data across a city.

© ISO/IEC 2017 — All rights reserved
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The relationships defined in the SCCM are not exhaustive; that is, any concept can be related to
any other concept. The relationships defined in the SCCM have been selected to illustrate common
patterns that occur across many sectors.

The SCCM shows concepts and relationships as directed graphs (Figure 2).

Figure 2 — Example of a directed graph

Object

at

A directef graph is shown for each concept in the SCCM, defining.€ach of the relationships for that
concept (Figure 3).

Figure 3 — Example of a directed graph’for a concept

Objective

influenced by

Some concepts are defined as sub-concepts of other concepts. These are defined where
specializing a concept is particularly relevant to a city, such as BUILDING. Relationships that are
defined for a concept are also valid for its sub-concepts (Figure 4). Sub-concept relationships are
shown using dashed lines.

6 © ISO/IEC 2017 — All rights reserved
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Figure 4 — Example of sub-concepts

Building

|

I sub-concept
| of
!

@

I

I sub-concept
| of
I

at

Some concepts in the SCCM have been-Created to represent a group or choice of concepts. These
arp designed to reduce the number(of relationships that would otherwise have been crepted. For
edample, the AGENT concept combines the concepts of PERSON and ORGANIZATIQN, which
then enables a single relationship to be valid for both (Figure 5).

Figure 5 — Example of a group concept

has

Objective

© ISO/IEC 2017 — All rights reserved 7
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When the SCCM is viewed in its entirety, the number of concepts and relationships can be
overwhelming and it becomes hard to see how data would be mapped to it. The SCCM contains a
series of views in which a small number of concepts and relationships have been selected to
illustrate a data-sharing scenario across a city.

Further views can be created by selecting concepts and relationships from the SCCM.

5 Mapping a dataset to the SCCM

5.1 Dataset

A datase
Where a

organizafions and people from beyond the originating sector.

The first
describes
from othq
city.

is a container of information, where that information has some repeating structure:

dataset can be mapped to the SCCM, it can be linked to other related data andyshared w

step to mapping a dataset to the SCCM is to identify the separate entities that the da
. An entity is a thing with distinct and independent existence, particularly when other da
r sources, might also refer to the same thing. Figure 6 gives an example of a dataset in

Figure 6 — Example of a dataset listing reported faults to lamp posts

Case Lamppost Location Reported Reported By [Fault
Number |Reference Date
1234(ab123 Outside number 10 04/03/2014 |[Bert Smith  [Light flickering
Hugh Street.

In this example, there are entities for:

the case;
the lamp post;
the location of the lamp post;

the rgporting of the fault;
the pérson reporting the*fault; and

the condition of thelamp post.

Mapping [these entities to the SCCM would give:

Entity Concept

Case CASE
Lamp post OBJECT
Location PLACE
Report EVENT
Reporter PERSON
Condition STATE
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https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

5.2 Class

Concepts from the SCCM are unlikely to be sufficient to adequately define the meaning of data. The
meaning and structure of entities in datasets are likely to be fully defined in a data model, as a
class. Where these classes can be mapped to the SCCM, it becomes possible to read the same, or
related, data across datasets.

5.3 Identifier and category

For entities of the same class, an organization can use a set of codes to uniquely identify an

in
d
A
p
b

T

ividual instance (e.g. the lamp post reference in 5.1). By using a consistent code
tasets, an organization can join up its data where it refers to the same entity.

organization can create its own codes, or it can reuse codes from anather’ org

in many

hnization,

rticularly where that organization is a definitive source of information for that'class of gntity. For
eXdample, Companies House provides a registration number for each companyin' England and could

considered the definitive source for that information.

ese codes are identifiers when they can be used to name an individualinstance of an enfity.

ormation about it. For example, using common identifiers for lamp posts could join up da
energy Use;
accidents; and

faults.

Categories provide a set of terms that can be used1o group things for a type of entity (e.g.

hg
gar|
TH
id
th

5.

A
A

alth condition). By using consistent categories for a type of entity, organizations can
bups of data, statistics and insight.

ere a city can agree a common identifier set for a type of entitydifferent organizations ¢an share

a about:

a type of
discover

e SCCM proposes a set of concepts. that can be used to organize and promote consistgnt use of
entifiers and categories across a city. Organizations might then also publish the types of gntity that

bir data describes as a class.

1 Prime concept

prime concept is one that-can be used to map city data.
ist of prime concepts_is provided at Table 3. Each concept is described in detail in Clauss

D
™~
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Table 3 — Alphabetical list of prime concepts

Name Definition Sub-concept of

ACCOUNT A container of information, held by an AGENT, in which to record ABSTRACT
data arising from EVENTSs that relate to an ITEM in a role.

AGREEMENT A negotiated arrangement between AGENTSs as to a course of ABSTRACT

action.

ASSUMPTION A predicted or presumed STATE. STATE

BUILDING A man-made structure, with a fixed or temporary PLACE, OBJECT
intended-for-shettering PERSONs-orother-OBJECTs-

CASE A container for information recording the history of EVENTS ABSTRACT
initiated by a SERVICE demand.

COMMUNITY A group of PERSONs and/or ORGANIZATIONS that share ITEM
common characteristics such as PLACE, circumstance, etc.

DECISION A conclusion or resolution reached after consideration [1]. ABSTRACT

EVENT An occurrence that has happened or might happen.

FUNCTION A COLLECTION of SERVICEs. COLLECTION

METHOD A pre-determined procedure, or series of steps, designed to ABSTRACT
accomplish an OBJECTIVE.

METRIC A measure of demography, characteristics, activity or STATE
performance.

OBJECT A physical ITEM. ITEM

OBJECTIYE An achievement desired by an AGENT. ABSTRACT

OBSERVATION  An EVENT in which a STATE is recorded. EVENT

ORGANIZATION A group of PERSONSs with a collective goal: AGENT

PERSON An individual human being [1]. AGENT

PLACE A geographic or virtual part of space,

PLAN A list of steps with times and RESOURCEs, used to achieve an ~ ABSTRACT
OBJECTIVE.

RULE An explicit or understood regulation or principle governing ABSTRACT
conduct or procedure within'a particular area of activity.

SERVICE The capacity to carry out-one or more METHODs. ABSTRACT

STATE A circumstance or eondition of an ITEM at a time.

TARGET A desired STAJFE. STATE

5.5 Group concept

A group ¢oncept is definéd to represent a group or choice of concepts. It is designed to reduce t
number o¢f relationships,that would otherwise have been created. It is preferable to use a prin
concept \When mapping a dataset to the SCCM; however, there might be occasions where the da
could refer to more’ than one concept, in which case a group concept is used. For example,
dataset @bout-a payment EVENT may refer to the payee, which might be a PERSON or

ORGANIZATION, in which case, the AGENT group concept is used.
Table 4 provide JFOU[ ncepts. [ cor
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Table 4 — Alphabetical list of group concepts

Name Definition Sub-concept of
ABSTRACT Existing in thought or as an idea but not having a physical ITEM

existence.
AGENT An ITEM, but most often a PERSON, or ORGANIZATION, ITEM

providing a SERVICE or taking a role in an EVENT.

COLLECTION A grouping of ITEMS, as defined by an AGENT, that needs to be ABSTRACT

managed, or operated upon together.

IT_I\A A H-9~ W= | ] whial +* ol that =t £ Lot
- 1V1 ATTITIUTVIUUAr Aaruclc Ur utnt, TopTuidily UTIT thidadt 1o pdit Ul a Tiot,

RE

collection, or set [1].

ESOURCE An ITEM that can be drawn on by an AGENT to produce a
benefit.

5.

b Concepts that are not included in the SCCM

5.6.1 Time

Ti
m

me is not a concept in the SCCM, but does apply to every statement that can be made
bdel.

Dates, times, durations and intervals appear in data/for many concepts, and also

re

ationships, for example:
¢ a PERSON may have a date of birth; and
¢ a PERSON may be at a PLACE, for a period of time.

5.6.2 Role

Rq¢
IT

TH
bg

A
6.

FMs to be related to EVENTs, CASEs and ACCOUNTSs.

Views illustrating how concepts are typically related

. General

en selectedto-illustrate a data-sharing scenario across a city.

full list ef.relationships in the model is provided at Annex B.

P IFEMs view

ble is not a concept in the SCCM; but instead is represented as a relationship, which

e SCCM contains a series of views in which a small number of concepts and relationst

using the

describe

enables

nips have

Figure 7 shows the ITEMs view.

©l

SO/IEC 2017 — All rights reserved
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Figure 7 — ITEMs view

member of \

Organization contains

\

\

sub-concept of

T ———

\\sub -concept of /

. - o ’ .

\sub concept of \sub concept of /sub concept of Ve sub -concept of

related 10

A city contains ITEMS; which might be referred to in data from many organizations. Where a city can
agree a gommaontidentifier for an ITEM, different organizations can provide information about it.

Most obviously, an ITEM might be an OBJECT such as a lamp post, a BUILDING, or a road, but gn
ITEM mightialso be:

* an ORGANIZATION, such as a local council or an energy supplier;

« a PERSON, such as a resident or user of a service; or
« a COMMUNITY, such as commuters or low-income families.

The SCCM contains sub-concepts of ITEM for these. The relationships that are defined for ITEM
are therefore also true for these sub-concepts.

A city also needs to refer to non-physical things, such as a service, a contract, a decision, or a case.
These non-physical things are also ITEMs, and the SCCM uses the sub-concept ABSTRACT to

12 © ISO/IEC 2017 - All rights reserved
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group them together. A number of further sub-concepts within ABSTRACT are defined in the
SCCM.

An ITEM might be associated with a PLACE, most obviously, to describe where an ITEM is.
Although ABSTRACT ITEMs don’t have a physical existence, they can still be related to a PLACE

(e.

g. to describe their coverage).

PLACE is used to describe a geographic position or area. Some PLACEs are described precisely
with coordinates, and boundaries, while others are less precise, perhaps just with a locality name.

Both ITEMs and PLACEs can have a series of STATEs over time. Typically, a STATE describes the

Cq

ndition ot an ITEM or PLACE.

A [STATE might be described subjectively, from the point of view of an observer (e@. th¢ building

Cq
or

ndition is poor). A STATE might also be described quantitatively (e.g. the temperature of
perhaps as a statistic (e.g. a community’s deprivation index).

A lsmart city should base its decisions on a shared understanding of the STATE of ITEMs

r

()

bl-time, or by implementing PLANSs to bring about changes to STATEs.

6.3 COLLECTIONS view

Figure 8 shows the COLLECTIONS view.

Figure 8 — COLLECTIONS view

a room),

either in

/sub-concept of defined by

contains

ITEMs are often grouped together in a COLLECTION so that they can be managed, or operated
upon together. For example:

©l

housing stock;
vehicle fleets;

manholes;

SO/IEC 2017 — All rights reserved
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* roads; and
* contracts registers.

COLLECTIONSs are defined by AGENTs so that the actual contents are either explicitly listed, or
defined by a scoping statement.

COLLECTIONSs enable lists of ITEMs to be defined, created and shared across a city.

Although the contents of a COLLECTION can be physical ITEMs, a COLLECTION is an
ABSTRACT ITEM.

As a CO[LCECTTION s tSelf a sub-concept of ITEM, 1S STATE can be described and tracked ojer
time.

6.4 EVENTSs view

Figure 9 shows the EVENTSs view.

Figure 9 — EVENTSs view

has role in

For a city, EVENTs might include:
e aningident;

* a measurement;

e a chj'nge of a:setting;

e atrarfsaction; and

* a uselefa-serviee:
An EVENT can refer to a number of ITEMs that take roles in the EVENT.

So, for example, a PERSON might take the role of applicant, in one EVENT, and the same person
might take the role of patient, in another EVENT.

All types of ITEMs can take roles in an EVENT, so, for example:
* acandlestick as an OBJECT could be the murder weapon in a crime EVENT,; or
+ atender as an ABSTRACT could be the subject of a contract signing EVENT.

14 © ISO/IEC 2017 - All rights reserved
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EVENTs occur over a period of time, and might cause a change in the STATE of a number of
ITEMSs.

For example, a driver being convicted of speeding might cause a change to the number of points on
a driving licence, or to the eligibility to drive.

6.5 OBJECTIVES view

Figure 10 shows the OBJECTIVEs view.

Figure 10 - OBJECTIVEs view

Objective

influenced by about
/
made by about /sub—concept of about

ORGANIZATIONs and individual PERSONSs have a series of OBJECTIVEs setting their feasoning
arld ambitions for the’echanges that they desire. Some of these might be long-term, for example:

* | providing suitable housing;
* | reducing ¢arbon emissions; and

* | reducing unemployment.

O1hers might be more immediate or real-time such as:

* optimum real-time energy use; and
* maintaining safe water levels.

The SCCM combines the concepts of PERSON and ORGANIZATION into the concept of AGENT.
This simplifies the relationships that would often otherwise need to refer to either.

Where an OBJECTIVE can be quantified, it can be linked to a series of TARGETSs that are the
observable STATEs of the impacted ITEMs.

OBJECTIVEs can be set that have an impact on all manner of ITEMs. This view particularly
illustrates where an ITEM might be a COMMUNITY, and therefore the OBJECTIVE is about the
well-being of that COMMUNITY.

© ISO/IEC 2017 — All rights reserved 15



https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

OBJECTIVEs can be set on the basis of a series of ASSUMPTIONSs, which capture a predicted
future STATE of one or more ITEMs. The gap between an ASSUMPTION and a TARGET can be

usedtod

efine the change that is sought by the OBJECTIVE.

For example:

* COLLECTION: houses for rent under £400 per week;

« TARGET: 10 000 by 2016;

+ OBJECTIVE: provide adequate affordable housing; and

+ ASSU

METRICs
consider

6.6 Obse

Figure 11

MPTTON: T0 00U households will require arfordable housing by 20716.

5 are regularly published that track the actual STATE of an ITEM, and can be uosed [to
f TARGETSs have been achieved.

rving and responding view

shows the observing and responding view.

Figure 11 — Observing and responding view

Target Object

/

about //sub-concept of

has implements

A city might have a series of automated SERVICEs that respond in real-time to observed STATEs,
to adjust settings to re-establish an optimum STATE.

For example, sensors and actuators can be used to:

* manage traffic flows;

* control temperatures; and

« reduce energy consumption.

16
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The SCCM represents a sensor as an OBJECT, which can be related to a PLACE that describes
where it is.

This view depicts three stages:

determining OBJECTIVESs, and optimum STATEs of a system;
readings being taken by a sensor; and

a service responding to inputs by changing settings.

For the first stage, the system is represented as an ITEM, for which one or more TARGET STATEs

cgn be dertined.

Fg
O

Fd
ob

Th
ch
O

Sq

Fi

r the second stage, a sensor takes a reading of the system, which is representq
BSERVATION capturing the STATE of an ITEM.

r the third stage, a further device or actuator might then be configured to automatically r¢
served STATE by changing settings.

e actuator is also an OBJECT, which has a role in an EVENT that_changes a ST/
ange of settings is a SERVICE, implementing a METHOD, provided.by an AGENT. A
BSERVATIONS, and settings is recorded in a CASE.
for example:
Stage 1: an optimum temperature (TARGET) of a room{OBJECT) can be set to redud
consumption (OBJECTIVE).
Stage 2: a temperature sensor (OBJECT) takes a reading (OBSERVATION) of the ten
(STATE) of the room.
Stage 3: a service (SERVICE) instructs (EVENT) the actuator (OBJECT) to change
setting (STATE) of a radiator (OBJECT). T he impact of the change is then monitored
OBSERVATIONS recorded within the CASE.
.Y SERVICEs view

jure 12 shows the SERVICESs view.

Figure 12 — SERVICEs view

td as an

pact to an

A\TE. The

og of the

e energy

nperature

the valve
ia further

‘contains

Service contains
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For a city, SERVICEs might include:
* energy provision;

e waste collection;

* licensing;

* car parking; and

* removing abandoned vehicles.

A SERVI
ORGANIZATION and PERSON are combined into the concept AGENT.

The AGENT providing a SERVICE is not necessarily the same as the AGENT responsible forit.
A SERVICE can be used by a COMMUNITY, which might be, for example:

+ the rgsidents of a city;

+ the lopng-term unemployed;

+ comnputers; and

« familis.

As both COMMUNITY and SERVICE are sub-concepts of ITEM, their STATEs can be record
over timg. For SERVICE, this enables actual and TARGET valuesto*be recorded for throughput a
performance, for example:

+ the niimber of abandoned vehicles reported over a period;Jor

+ the ayerage time taken to remove a vehicle.

SERVICEs are often constrained by RULEs such as:

+ legislation;

+ eligib|lity; and

+ termq and conditions.

A SERVICE implements one or moretMETHODSs, which might be reused in other SERVICEs.

SERVICEs from many AGENTs-can be grouped together into FUNCTIONs. FUNCTION is a sy
concept ¢of COLLECTION.

A FUNCTION can list the.SERVICEs that serve a particular COMMUNITY, for example, was
management (FUNCTION) might contain SERVICEs for refuse collection, recycling and wag
disposal,|and those SERVICEs might be provided by different ORGANIZATIONSs in the city.

bd

hd

b-

te
te
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6.8 CASEs view

Figure 13 shows the CASEs view.

Figure 13 — CASEs view

©

has role in

A CASE is raised when a SERVICE is used.
Fqr a city, a CASE might be:

* | a crime investigation;

* | a planning application; or

* | rectifying a fault on a network.

A [CASE contains the EVENTSs that are relevant to an individual use of a SERVICE, until the CASE
isclosed.

Fgr some CASEs, a PLAN_might be devised giving estimated times and RESOURCEs for future
EVYENTSs.

An AGENT might maintain a series of ACCOUNTSs that contain a history of EVENTs which apply to
orle or more ITEMS/for example:

* | a medical-history;
» | a customer history;

« | a/criminal record; or

© ISO/IEC 2017 — Al rights reserved 19
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6.9 PLANs view

Figure 14 shows the PLANSs view.

Figure 14 — PLANs view

Agent

Objective

A PLAN
ITEM or

A PLAN
outcome

As a PL
planned.

A city mi
for ITEM¢

5 or PLACES:

records the steps and decision points that are applied to achieve a TARGET STATE of an
PLACE, as a part of addressing.ah OBJECTIVE.
might be derived from existing METHODs that have been devised to achieve the desirgd

AN is enacted, EVENTs occur that record the actual outcomes as compared to thoge

ght wish to discover and track the PLANs from many AGENTSs that apply to OBJECTIVEs

20

© ISO/IEC 2017 — All rights reserved



https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

6.10 RESOURCESs and DECISIONs view

Figure 15 shows the RESOURCEs and DECISIONs view.

Figure 15 — RESOURCESs and DECISIONs view

Resource

A RESOURCE is an ITEM that can be put to use, for'a benefit.
A RESOURCE can be allocated to a SERVICE or;a PLAN.

AGENTSs take DECISIONs about ITEMs, which are influenced by OBJECTIVEs. A DECI$ION can
bg made about the application of a RESOURCE.

A [city might engage stakeholders about DECISIONSs, and particularly about how RESOURCES are
allocated over SERVICEs and PLANs’to achieve OBJECTIVEs.

7 Pefinition of each concept and relationship in the SCCM

7.1 ABSTRACT

De¢finition Existing in thought or as an idea but not having a physical existence.

Examples * Fear of crime
* Knowledge

RTIationships See Figure 16
i
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Figure 16 — ABSTRACT relationships

sub concept /sub concept /sub concept /sub -concept
N concept of \\concept of \\concept of \concept of\ concept of |concept of / of

T
| sub-concept of

Sub-congept of

ITEM

Sub-congepts

ACCOUNT
AGREEMENT
CASE
COLLEQTION
DECISIQN
METHOD
OBJECT|IVE
PLAN
RULE
SERVIC
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7.2 ACCOUNT

Definition A container of information, held by an AGENT, in which to record data arising
from EVENTSs that relate to an ITEM in a role.

Notes One of the Oxford English Dictionary’s definitions of ACCOUNT is “a report or
description of an event or experience” [1].
An ACCOUNT then is a set of information that relates to one or more EVENTSs.
Those EVENTSs have an ITEM in common in a role and thus the ACCOUNT
becomes a history of information about that role.

Examples * A customer account at a business

* The history of a building
* Regular welfare payments to a claimant

* A medical history of a patient

* Transactions that have been posted to a budget

Relationships

See Figure 17

Figure 17 — ACCOUNT relationships

@

has role in

\

Account

Sub-concept of

ABSTRACT
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7.3 AGENT

Definition An ITEM, but most often a PERSON, or ORGANIZATION, providing a
SERVICE or taking a role in an EVENT.

Notes One of the Oxford English Dictionary’s definitions of AGENT is “a person or
thing that takes an active role or produces a specified effect” [1].
An AGENT is used to make relationships where the type of ITEM could be
either a PERSON or an ORGANIZATION.

|
Examplels Supplier
Relationships See Figure 18

Figure 18 — AGENT relationships

@ @ Person Service Account Assumptior Collection

\ \
\
\sub-concept of \\sub-concept of \responsibility of \provided by /owned by ~made by defined by
\\ N
~ AN
~
~ ~N
~< ~o
\\\\\\\\
////
//
-
~
~
uses//fub-concept of ~has takes has has has has has

=
D

-
-
-
V4

Sub-congept of

ITEM

Sub-concepts

ORGANIZATION

PERSON
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7.4 AGREEMENT
Definition A negotiated arrangement between AGENTSs as to a course of action.
Examples + Contract

* Memorandum of understanding

* Code of connection

Relationships See Figure 19

Figure 19 — AGREEMENT relationships

@

has

Suib-concept of

ABSTRACT
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7.5 ASSUMPTION

Definition A predicted or presumed STATE.

Notes ASSUMPTIONSs can support DECISIONSs.
Sharing ASSUMPTIONSs across a city can enable ORGANIZATIONs and
citizens to challenge or adopt them, in moving towards shared DECISION
making.

Examples » Prediction

* Forecast
* Extrapolation
* Expectation

» Estimate

Relationships

See Figure 20

Figure 20 — ASSUMPTION relationships

Objective

influenced by

Sub-conpept of

STATE
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7.6 BUILDING
Definition A man-made structure, with a fixed or temporary PLACE, intended for
sheltering PERSONSs or other OBJECTs.
Examples * Ahouse
* Afactory
+ A station
* An office

Relationships

See Figure 21

Figure 21 — BUILDING relationships

Building

| sub-conegpt of

Suib-concept of

OBJECT

7.Y CASE

De¢finition A container for information recording the history of EVENTS initiated by a
SERVICE demand.

Notes When a SERVICE is used, it typically raises a CASE where informatiorl\ is
contained through to the resolution of the CASE.

Examples * A planning application

¢ Anincident of fraud

Relationships

See Figure 22
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Figure 22 — CASE relationships

has role in

/
/'sub-concept of /raised from \ contains has

SO O

Sub-congept of

ABSTRACT

7.8 COLLECTION

Definitio

-

A grouping of ITEMs, as’defined by an AGENT, that need to be managed, or
operated upon, together.

Notes

A COLLECTIONis defined by an AGENT.

The contents’of a COLLECTION might be explicitly itemized (e.g. a jewellery
collection)-or be defined by a scoping statement (e.g. the properties available
for rent):

Examples

«/~Stock

* Lamp posts

Relationships

See Figure 23

28
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Figure 23 — COLLECTION relationships

I sub-concept of

PR

Collection

Sub-concept of

ABSTRACT

Sub-concept

FUNCTION

7.9 COMMUNITY

Deéfinition A group of PERSONs and/or ORGANIZATIONs that share common chafacteristics
such as PLACE, circumstance, etc.
Notes A COMMUNITY is defined by an AGENT, in terms of the common

characteristics of the PERSONs and/or ORGANIZATIONSs that are contained in
it.
The STATE of a COMMUNITY can be tracked without having to know the
identity of each PERSON and ORGANIZATION.

A COMMUNITY might be composed of more than one COMMUNITY. For
example:

» the business sector might be composed of the industrial sector, the tourism sector,
the financial services sector, etc.; or

» the youth of a town are contained in the residents of a town.

The actual PERSONs or ORGANIZATIONs might change without changing the
identity of a COMMUNITY, for example the long-term unemployed in a city
remains the same COMMUNITY even though some people have left it, and
others have joined it.

© ISO/IEC 2017 — Al rights reserved 29



https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

Members of a COMMUNITY do not need to be aware of each other, and are
not acting with a collective goal. If they are, then they are an ORGANIZATION.
For example, the long-term unemployed is a COMMUNITY, whereas the
jobseekers’ club is an ORGANIZATION.

Examples

* Residents of a city or town
«  Commuters
 Carers
Tk lanatoroa ool oy oAl
LA\ 4] Is AR UIIGIIIHI\JYU\J

Low income families

The tourism industry

The retail sector

Relationships

See Figure 24

Figure 24 — COMMUNITY relationships

@

used by

/

Community contains

sub-concept of

|
|
|
{

Sub-congept of

ITEM
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7.10 DECISION

Definition A conclusion or resolution reached after consideration [1].

Notes A DECISION is the outcome of an EVENT, and not the EVENT itself. A
DECISION, taken by an AGENT, has an effect on a number of ITEMs, and is
influenced by OBJECTIVEs.

Examples * To provide RESOURCEs
* Toagree a PLAN

Relationships See Figure 25

Figure 25 — DECISION relationships

influenced by

Objective

outcome of
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© ISO/IEC 2017 — Al rights reserved 31



https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

7.11 EVENT
Definition An occurrence that has happened or might happen.
Notes An EVENT might occur over a short period of time (e.g. a lightning flash), or a long
period of time (e.g. formation of the continents).
An EVENT can refer to a number of ITEMs that take roles in the EVENT, for
example, a PERSON may take the role of applicant, in one EVENT, and the same
narcaob—traonrtalkatha rala ~Ff ~notiant 1o oAt e T\ /EENIT
'JUIOUII IIIO_Y WG U1 1TUITG U1 PQLIUIIL, MM arfuuaiIch I ViLINT.,.
All types of ITEMs can take roles in an EVENT, for example:
* acandlestick as an OBJECT could be the murder weapon in a crime EMENT; or
* atender as an ABSTRACT could be the subject of a contract-signing"EVENT.
Examples * An accident

* Abirth

* An application for a service

Relationships

See Figure 26

Figure 26 — EVENT relationships
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7.12 FUNCTION

Definition A COLLECTION of SERVICEs.

Notes A FUNCTION might be made up of SERVICEs from many ORGANIZATIONSs.
A SERVICE might appear in many FUNCTIONSs.
A FUNCTION might be defined to:

« _ bring together the SERVICES that are relevant to a COMMUNITY, and/or a
PLACE; or

+ combine SERVICES for accounting purposes.

Examples + Education
* Waste management
* Translation services

The United Nations provides a category list of the“functions of goverhment at:
http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=4\2].

Re¢lationships See Figure 27

Figure 27 — FUNCTION relationships
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713 ITEM
Definition An individual article or unit, especially one that is part of a list, collection, or set [1].
Notes Most ITEMs, except those that are ABSTRACT, can be associated with a PLACE.
An ITEM has a STATE (conditions or circumstances), which can change over time.
Usually, data refers directly to a sub-concept of ITEM:
+  OBJECT;
*  PERSON;
«  ORGANIZATION;
«  COMMUNITY; and
e ABSTRACT.
Examplels See sub-concepts for examples.
Relationlships See Figure 28

Figure 28 — ITEM relationships

N\
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\\sub -concept of \sub concept of \sub concept of [uses Isub -concept of applies to contains
~
\\\
\\\
. related to
is has at has role in \_has role in has role in
Sub-concCepts
ABSTRACT
AGENT
COMMUNITY
OBJECT
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7.14 METHOD

Definition A predetermined procedure, or series of steps, designed to accomplish an
OBJECTIVE.

Notes A number of METHODs might be associated with a SERVICE as options for achieving
an OBJECTIVE.

Examples « Payment method

e Customer contact method
» Debt recovery method

*  Medical procedure

* MOT procedure

Relationships See Figure 29

Figure 29 — METHOD relationships
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7.15 METRIC

Definition A measure of demography, characteristics, activity or performance.

Notes METRICs are often collected as statistics that describe the STATE of a
SERVICE, COMMUNITY, or PLACE.

Examples * Performance indicator

e Deprivation index

¢ Traffic count

Relationships

See Figure 30

Figure 30 — METRIC relationships

| sub-concept of

Sub-congept of

STATE

7.16 OBJECT

Definition A physical ITEM

Notes In a city there will be physical OBJECTs that make up the technical
infrastructure.

Examplels +  Building
* Road
+ Car

* Lamp post

* Pipe
« Cable
* Duct

Relationships

See Figure 31
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Figure 31 — OBJECT relationships

Building @
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7.17 OBJECTIVE

Definition An achievement desired by an AGENT.

Notes An OBJECTIVE refers to a desired change of condition or circumstances of
something (an ITEM). Where the change can be quantified, the OBJECTIVE
might be linked to one or more TARGETS.
Where OBJECTIVEs are set for a COMMUNITY, the desire might be to change
the size of the community, or the well-being of the PERSONSs or
ORGANIZATIONSs in it.

Examples » Create new jobs in the energy sector

* Reduce carbon emissions in a city by 25% within five years

Relationships

See Figure 32

© ISO/IEC 2017 — All rights reserved 37



https://standardsiso.com/api/?name=e6641cfbc87b6ee59484c0ac1b5552d2

ISO/IEC 30182:2017(E)

Figure 32 — OBJECTIVE relationships

Sub-con

ABSTRA

7.18 OBSERVATION

cept of

CT

Definition An EVENT in which a STATE is recorded.

Notes The Open Geospatial Consortium [3] defines an observation as “an act at a discr¢te
instant or period,)through which a number or term is assigned to a phenomenon usin$ a
procedure, such as a sensor, instrument, or algorithm”.

Examples *  Senhsor reading

*") “Wledical assessment

Relationships

See Figure 33
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Figure 33 — OBSERVATION relationships

Observation

Sub-concept of

EVENT

7.19 ORGANIZATION

Définition A group of PERSONSs with a collective goal.

Examples « Abusiness
* A public sector body
* Acharity

* A household

Relationships See Figure 34
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Figure 34 — ORGANIZATION relationships

member of

Organization contains
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7.20 PERSON

Definition An individual human-being [1].
Relationships See Figure 35

Figure 35 — PERSON relationships
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Sub-concept of

AGENT

7.21 PLACE

Definition A geographic or virtual part of space.

Notes A PLACE might have definite or indefinite boundaries.
Geographic spaces can be a position, line, area, or volume!

Examples Examples of geographic places may be:

« a point defined by coordinates, e.g. the location of an incident;

* aline, e.g. the route of a road or a pipe;

« an area defined by a set of coordinates,-€.g. a school catchment
area;

» a place referred to only by a name without attempting to define the
area exactly, e.g. a town;

Virtual places might include:

e aforum.

Re¢lationships See Figure 36

Figure 36 — PLACE relationships
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7.22 PLAN
Definition A list of steps with times and RESOURCEsS, used to achieve an OBJECTIVE.
Examples +  Corporate plan

«  Community plan
*  Marketing plan

* Project plan

e Strategy

Relationships

See Figure 37

Figure 37 — PLAN relationships
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