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Abstract

Several governmental agencies in New Zealand have recognised a substantial overlap in
their use of geospatial data sets for the purposes of emergency services and government
administration. To exploit the benefits available by collaborating on the acquisition
and maintenance of a single data set, the ISO 19100 series of (draft) standards were
employed in the development of an application schema for this common data set.

Here, we describe our insights into defining an application schema that supports
the function of locate and verify within the context of emergency services ( eg where
exactly is this incident ) and administration (eg determine the valid electoral district
from the voter’s address) by New Zealand government agencies.

http://www.linz.govt.nz/
mailto: richard@cosc.canterbury.ac.nz
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New Zealand

Somewhat geograph-
ically ‘distant’ from
others around the
globe . . .

3+ hours

42o  S

174o  E

Similar in area to . . .

California
157,776 km2

New Zealand
266,820 km2

UK
243,137 km2

Japan
373,049 km2

http://www.linz.govt.nz/
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1. ESA Project

The National Topographic Hydrographic
Authority (NTHA) is a regulatory business
unit of Land Information New Zealand (LINZ).
NTHA leads an inter-agency programme (spon-
sored by the Officials Committee for Geospatial
Information) to improve particular core Crown
geospatial data which is used for emergency ser-
vices responses and other core Crown adminis-

trative functions; known as ESA data.

Although this ‘core’ data is used by every-
one in many application environments, the data
is especially important for emergency services
call-centre locate and verify functions which
provided one of the more compelling reasons
for improving the definition of core data.

1.1. Project goals

The ESA project contributes to this data
improvement programme by designing a com-
plete specification of the ESA data set. Our
objective was to define the minimum character-
istics of the adequate set of spatial data needed
for authoritative locate and verify functions. In
doing so, the project contributes to defining the

minimum investment in core location data to
be made by the Crown.

Analysis was not constrained by existing
data models or systems, neither was portrayal
a consideration. The intent was to produce a
data specification that was conceptual and im-
plementation neutral.

http://www.linz.govt.nz/
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1.2. ESA Data

The nation has both digital cadastral and
topographical coverage. But contemporary
needs of government for location data indicate
improvements are required. Less emphasis on
portrayal and more on completeness, consis-
tency, and quality of the ‘core’ or ‘fundamental’
data at a national level.

This data includes dwelling numbers or iden-
tifiers, road names and network and all types
of named geographical features (natural and
built) and is to be formed by integrating the
core elements that are distilled from a variety
of existing sources, such as:

• NZ Police

• NZ File Service

• NZ electoral

• NZ Geographic
Board

• Local Territorial
Authorities

• NZ Topography

• NZ Cadastre

http://www.linz.govt.nz/
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1.3. Project Members

The immediate project members comprised two groups of people:

the working group within which there were representatives of the Crown agencies concerned
with emergency services and administration. This group contained a variety of people
having quite different roles within the agency they represented. Some were systems analysts,
some were system administrators, while others were users of the geospatial data being
considered.

the modelling team within which there were two experienced geographic data modellers, one
project coordinator, and one technical advisor. One modeller came from the commercial
sector while the other came from the local government. Neither had much experience with
object modelling. The technical advisor had taught UML for 3 years at University level
and had been researching geographic data transfers for 12 years.

Team Member Affiliation Role
Richard Murcott LINZ, NTHA Project Coordinator
Janet Bateson Critchlow Associates Principal Data Modeller
Bryan Clarke Christchurch City Council Data Modeller
Dr Richard Pascoe University of Canterbury Advisor, UML modelling &

ISO/TC211 standards
Neil Pullar Cadastre Limited Advisor Land information &

project services

http://www.linz.govt.nz/
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2. ESA Application Schema

The general structure or ‘nuts and bolts’ of the ESA application schema has been distilled to
create the following diagram. Please note this diagram is incomplete in many respects.

<<abstract>>
Feature

featureCode  : integer
custodiansId : integer
esaID            : integer
createDate    : Date
retireDate      : Date

Road AddressGeneralLocality NamedPlaceCompositeSite

0..1

*

FeatureName
1 0..1 NamedList

UnNamed

Name

OtherNames
1

*
PrimarilyKnownAs

11

UnKnown

SpatialConfiguration

1

1
TP_object GM_object

Realizes
1 1

......

http://www.linz.govt.nz/
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The class diagram below illustrates the diagrams within the ESA spatial schema.

<<Collection>>
Features

<<Collection>>
Addresses

Address

CollectionOf

1

*

SP_TP_AddressComplex

SP_TP_AddressNode

SpatialConfiguration1 *

SpatialConfiguration1 *

1

*

TP_Complex

TP_Node

Realises

1 1
SP_TP_AddressPoint

GM_Point

There are over 40 diagrams in the complete application schema. . . which is a substantial UML
model to review, maintain, and understand!

http://www.linz.govt.nz/
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3. Definition of Features

During the project two levels of ab-
straction emerged. In one, features
having the same attributes and prop-
erties were represented by a single
class that was associated with an
enumeration, each enumerated value
representing one type of feature.

RailwayCentreLine
Railtype

1*

<<Enumeration>>
RailwayType

mainLine : int = 3000
sidings : int =  3001
privateRailway : int = 3002

In the other, there would be a super-
class containing all common proper-
ties and associations, and a subclass
for each type of feature. The sub-
classes had no attributes or associa-
tions of their own.

RailwayCentreLine

MainLine

Sidings

PrivateRailway

In the former abstraction, there was ambiguity as to whether the features Siding, PrivateRail-
way, and MainLine should be documented in the feature catalogue because each feature lacked
a corresponding class definition. In time, use of the first abstraction was replaced by the second
in part to allow these features to be described in the feature catalogue and in part because the
individual subclasses had distinguishing associations with other classes.

Another abstraction would be to have a generic feature class with attributes in which to store
the type of feature, the relevant list of attributes for this feature, and the relevant associations.
Given appropriate entries in a feature catalogue, integrity constraints could be expressed using
the Object Constraint Language (OCL).

http://www.linz.govt.nz/
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4. Schema Accessibility

During the project there were two con-
cerns related to accessibility of the application
schema being designed. The first was that of
using UML to model the ESA while the sec-

ond was distributing the application schema in
a form that could be imported into a variety of
modelling tools.

4.1. Use of UML

Although modelling geographic data sets us-
ing some object modelling paradigm is becom-
ing increasingly more frequent in New Zealand,
the majority of modelling is accomplished in
terms of Entity Relationship Diagrams (ERDs)
and relational databases. Established mod-
ellers with the experience necessary for design-
ing national data specifications are more likely
to be comfortable with ERDs and relational
databases than with UML and object databases
or XML.

Adopting the ISO 19100 series of standards
for defining the ESA Data Specification ex-
tended the skill set of the participating mod-

ellers and required members of the working
group to become familiar with class diagrams
as defined by UML and ISO 19103. In general,
this investment slowed project participants ac-
cepting that aligning to the ISO 19100 series
of standards was advantageous to the overall
goals of the project.

Part way through the project, the modelling
team began to use object diagrams, another el-
ement of the UML, to make their modelling
more concrete by relating the class diagrams to
real data. Use of object diagrams for commu-
nication became an important tool.

http://www.linz.govt.nz/
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4.2. Use by modelling tools

Enabling easy importation of the ISO 19100 se-
ries of standards into a modelling tool would
have reduced the initial modelling effort and
enhanced alignment to the standards. En-
abling easy importation of the ESA application
schema into a variety of modelling tools would
enable an agency to augment this specification
to encompass all of their data requirements.

Storing the application schema as an XMI
document appears to be the most effective
mechanism by which the ESA application
schema could be distributed. There are other
advantages in terms of developing tools for de-
signing and implementing software to display
manage, and manipulate data conforming to
particular application schemas.

ESA

UML Model of ESA Spec
(ISO19118: "Application Schema")

encoded as

ESA Data Structure
(ISO19118: "Instance Model")

XML file
containing
ESA Data

Foreign
Schema

ISO 19xxx

ISO 19118

DTD
for

ESA Spec
(Optional)

XML-Schema
for

ESA Spec
(Optional)

DTD and/or
XML-Schema
Generation

Tools
(optional)

conforms
to

conforms
to

EncoderForeign
data
file

Decoder/
Translator

(hand-written)

conforms
toconforms

to

aligned
with

according
to

Conversion Tool

XMI file
containing
ESA Spec

(optional)

drives

Class 
Definition

Generation Tool
(optional)

http://www.linz.govt.nz/
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5. Other insights in brief

5.1. Testing Application Schemas

During development and review of the ESA
application schema use case scenarios and ob-
ject diagrams were used to verify that the ap-
plication schema supported the requirements
of the Crown agencies. Although no formal
use case analysis occurred before or during this
project, over 100 use case scenarios were reverse
engineered from historical examples of agencies
fulfilling the locate and verify function. These
scenarios were expressed as one or more queries
and the appropriate data to be retrieved for
these queries.

For each use case scenario, one or more ob-
ject diagrams were created to show instances of
classes defined by the ESA application schema.
These instances represented the real data from
the scenario. Situations where the schema
lacked sufficient structure to represent these
data, or where the data could not be retrieved
in the manner needed to satisfy the queries as-
sociated with the scenario indicated a need to
further refine the ESA application schema.

5.2. Business Rules

Although business rules could, to a degree,
be documented through considered use of the
UML for class diagrams, this subtle use of
UML often required explanation to the point
where an alternative approach was adopted
that project participants could more easily re-
late. For a similar reason, neither the Object

Constraint Language (OCL) nor a functional
language were used. Instead, we:

1. expressed business rules as statements in
a natural language,

2. labelled these business rules, and

3. displayed the labels on the class diagrams.

http://www.linz.govt.nz/
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6. Summary

In summary:

• There are a variety of ap-
proaches to defining fea-
tures, and we have as yet
to determine all circum-
stances under which one
approach is better than
another.

• Accessibility of the appli-
cation schema is of con-
cern in terms of gen-
eral awareness of UML
and of importing schemas
(class and package dia-
grams) into a variety of
modelling tools.

• There is a steep learning
curve during the initial
use of the ISO 19100 se-
ries of standards in a ‘real
world’ project.

Overall, aligning the ESA data specification to the ISO 19100 series of standards has been of
benefit. For example, an external reviewer familiar with only the ISO 19100 series of standards
could relatively easily appreciate our application schema. Time will tell as to the ease with
which agencies, unfamiliar with the ISO 19100 standards, use the ESA Data Specification.

http://www.linz.govt.nz/
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