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1. Introduction

This section introduces the LandData BC Corporate Data Model (CDM) and the CDM
Framework (CDMF) governing its development and use. The terms “LandData BC CDM”
and “CDM?” are used interchangeably in this document.

1.1 LandData BC Corporate Data Model

This section provides a high level definition of the CDM and shows why it is a component of
LandData BC.

1.1.1 CDM Overview

The CDM is a collection of data descriptions and supporting information which delineate
land-related information, including resource and cultural data, used by the Province of
British Columbia. It is used for:

o collecting information on existing databases and data models, including RIC Inventory
Standards;

o storing this information in a repository in a standardized format;

» making information on resource data accessible to Business End Users and discipline
experts, as well as information professionals; and

o providing standardized data modelling information to information professionals.

1.1.2 CDM Objectives

The main goal of the CDM is to support shared, location independent end user access to
local ministry data, so users can easily obtain information from any LandData BC accessible
database, located anywhere, from anywhere.

Other goals of the CDM are to:

¢ meet business information needs by making business model information easily accessible
to Business End Users;

e support information management needs, such as:
¢ data management including quality control, and
o data modelling; and

e support local ministry database development.

1.1.3 CDM Scope

The CDM is used for modelling corporate data, which is data:

o that is used in Government processes (e.g., planning) or operations that cross ministry
boundaries;

o that is used for registering other data; or
e defining legal encumbrance.

It is also defined as data which is considered to be permanent within government, with
ministries being accountable for it (i.e., a Custodian is identified). Reader interested in this
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topic are referred to the Land Information Management Framework (LIMF), Volume 1,
Section 1.3, Scope [R-6],for a more comprehensive definition of corporate data.

1.1.4 Benefit of a CDM

Corporate data is currently stored in different files and databases. The problem with land-
related information is that the various data stores exhibit varying degrees of insularity. This
can make it difficult for users to locate and share data, and to obtain information. The main
benefit of the CDM is to help reduce or eliminate this insularity by publishing a common
directory.

1.1.5 CDM Vision

LandData BC, in its mission to provide a common window of access to land-related
information in BC, is providing the CDM as a part of the LandData BC System. The
LandData BC CDM covers resource, cadastral, topographic, and socio-economic land-related
information.'

The CDM contains formal descriptions (also called meta-data) of the ways land-related data
in the province are stored. Its purpose is to:

o capture database descriptions (i.e., database schemata) and data models (including RIC
Inventory Standards Common Data Models) to improve our understanding of what land-
related data there is;

e promote data integration and sharing by providing common views of data;
¢ reduce inconsistencies to promote LandData BC System interoperability;

e provide a federated capability, so it becomes possible to join (i.e., combine information
from) different databases;

e resolve inconsistencies at the source, i.e., promote the development of databases using
standardized nomenclature;

e support database development; and
e provide meta-data access to Business End Users and Information Professionals.

Figure 1.1 shows the context for the activities surrounding the CDM. Data for the CDM is
stored in the LandData BC Repository, which is made accessible across Government through
a set of products that describe individual models in ways ranging from overview diagrams
with simple narratives to detailed definitions and specifications of model components.
LandData BC houses, maintains, and provides access to the CDM and the Repository
Management Tool Suite RMT). Federated (or common, consolidated) Model specifications
from the repository can be utilized by tools within the LandData BC System for delivering
land-related information on-line which is readily integrable. This will enable the
development of common or corporate business applications such as land statusing, watershed
assessment or decision support systems (e.g., oil spill response).

The CDM contains diagrams and descriptions of corporate data and data structures based on
several types of models (model types are covered in detail in Model Types). CDM model
types are shown in Figure 1.1 in the box labelled “LandData BC CDM Repository”. They are

! Taken from LandData BC Phase IITA, CDM Support Plan, RIC Common Data Model, Executive
Summary [R-7].
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the types of models that, when instantiated in the repository, make up the CDM. Each model
type consists of data structures as well as supporting documentation.

Since the CDM contains a common view of government wide data, it provides the models
based on which “standardized” databases and external views can be developed. This permits
a common view of corporate data, allowing data to be integrated and shared between
databases.

Corporate Data Model Framework Page 3
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Figure 1.1 LandData BC Corporate Data Model Context

The process of transforming divergent standards, source models and database schemata into
a standardized model involves a number of transformations (refer to Figure 1.1 and
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Figure 1.2). This process is called corporate data modelling and involves the following
activities:

(]

The source data is imported into the CDM Repository. At this point, the resulting model
(it may be a data model, a schema, or a model based on a standard) is considered non-
conforming, unless the source it came from is considered to be conforming to CDM
standards.

It is transformed into a standardized data model and spatiotemporal framework, and
compared to other models at this stage (principally sub-federated models) to arrive at a
comparative level of descriptive detail; at this point, the model is considered to be
conforming to CDM standards. “Spatiotemporal” refers to data which contains spatial
and temporal information; the meaning of the word is elaborated on further in CDM
Architecture.

It is compared to a suitable sub-federated model (in terms of where it belongs in the
classification hierarchy, see Classification Hierarchy) for shared and distinguishing
features, which are then added to the sub-federated model, i.e., the models are integrated.

The sub-federated model is compared to the federated model, and selected distinguishing
features or changes are added to the federated model. The federated model is a “roadmap” to
detail in the sub-federations, so only selected portions of the sub-federations are maintained
at the federated level. This concept is described further in CDM Architecture.
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The models at various stages of transformation are validated with Data Providers using
LandData BC product access facilities. That is, the intermediate and sub-federated models
are made available to contributors, so they are aware of what is going on and can provide
input. More importantly, once the models reach a level where they can be published to a
wider audience, they can be released on LandData BC, thereby communicating the common
understanding of the structure of this province’s land-related information to a wide audience.

The establishment and maintenance of information in the CDM is an evolving process. The
LandData BC Repository Management Tool Suite (see Figure 2.1) enables information
professionals to query, analyze, add, and update models to reflect current understanding of
the CDM. Database Developers are also able to use the models when designing and
implementing databases to house land-related data.

One of the key by-products of the corporate data modelling process is the development of a
standard terminology. This terminology plays a role not only in modelling specific terms, but
more importantly, in equating to terminology that relates to common components found
within the source databases and standards (e.g., RIC Standards) which cross a variety of
Subject-Areas (see Classification Hierarchy). This fact is reflected in the CDMF, as
standardized terminology will become critical to Data Modellers and Database Developers
attempting to conform to CDM requirements, as well as CDM end users who access the
CDM.

For further information about the CDM, refer to Appendix A, CDM QUESTIONS AND
ANSWERS.

1.1.6 Data Sharing

When end users access data via LandData BC, having access to shared data involves three
key aspects:

o Firstly, end users must have a view of data that is known to them so they know what they
are requesting. The use of a CDM with synonyms or spatiotemporal mappings will allow
this. It will allow users to ask for information from different databases, without having to
be familiar with the specific semantic idiosyncrasies of the database being accessed.

e Secondly, the data has to be available in the same format as it was requested. For
example, for an attribute query, a transformation to a format with which the user is
familiar has to take place. Again, a CDM with the appropriate attribute and
spatiotemporal mapping facilities will allow this. The mappings may be both of a static
nature, i.e., views, or a dynamic nature, i.e., dynamically generated queries.

o Thirdly, users should be able to issue requests for data which return data from multiple
databases. The following sample query will require combining data from different,
perhaps geographically distributed, data stores:

“Given a parcel identifier, return information on liens and encumbrances,
mineral titles, or land use”.

Such a distributed query is satisfied by combining data using common identifiers, or
keys. The data is “joined” for identical key values. In order for this to work,
o all the data participating in such joins has to have identical keys, i.e., both the
structure and contents of the key fields have to be the same, and/or
o the keys have to be mapable to one another in terms of structure and values.
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The CDM supports both of the preceding points, either
o through fostering an environment of commonality amongst databases being
developed, with the CDMF as a guide and the CDM as an information resource for
establishing such an environment, and/or
o through providing the tools and information required for analyzing distributed data
so that keys can be compared and mapped to one another.

1.1.7 CDM Stakeholders

An essential requirement of the CDM is to receive acceptance by the program areas and data
modelling community. This involves the following stakeholders:

(]

RIC: The RIC holds a defined interest in the CDM in that it is the primary group
designated to create a unified ministerial agreement of the CDM. This group is also a
prime driver behind the establishment of RIC Task Forces.

RIC Task Forces: A directive for RIC Task Forces is to produce the various RIC
Inventory Standards required to help in the development of individual data models, as
well as to provide the RIC Common Data Model component as part of the LandData BC
CDM. RIC Task Forces play a significant role in the development of the CDM because
the discipline oriented RIC Inventory Standards they are developing and implementing
will be of considerable influence in the development of resource related information
systems at the local ministry level, which will contribute to the evolution of the CDM.

RIC Data Model Committee (DMC): From the CDM perspective, its role is primarily
to provide guidance and direction

¢ in the development of the CDM Framework and

o to the Corporate Data Modellers.

This guidance is provided primarily through development and publishing of the CDMF.

LandData BC: As the repository of the CDM, LandData BC is the key link to Business
End User and information professionals. LandData BC will also be involved in the on-
line publication of information used in the creation of the CDM as well as the CDM
itself.

Program Areas: The various program areas, such as wildlife, vegetation, terrain, etc.,
are critical stakeholders in the CDM. 1t is these groups that will be the primary
contributors to the CDM, as in many cases, they already have existing models that have
been created for their own program areas. In some cases prototype databases have
already been set up. The program areas will also become Stewards of the CDM as it
continues to evolve as an integrated CDM covering the various ministry boundaries.
Ultimately, these will become the Custodians of their relevant mandate information,
responsible for ongoing improvement, update and issue resolution. Business End Users
within the program areas have a vested interest in the CDM, as they are the “end users”
of the databases to be developed from the CDM. This group includes domain experts,
resource managers, planners, and regional co-ordinators.

Information Professionals: This group includes Data Administrators (DAs), Data
Modellers, Data Managers, and Database and Geographic Information System (GIS)
Integrators and Developers.

The following figure shows these relationships diagrammatically.
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Figure 1.3 CDM Stakeholders

Another stakeholder, not shown in the figure, is The Chief Information Officer. It is
proposed that the Custodian for the CDM is the Chief Information Officer (CIO) for BC.

It is important that the various stakeholders have input into the CDM throughout its creation
and evolution. Although the level of input may vary from stakeholder to stakeholder, it is the
synergy created from the combined effort of these stakeholders that will build a logical and
usable CDM.

By involving these groups in the initial CDM stages of development, it promotes the
ownership of the CDM to remain with the stakeholders. The significance of the “ownership
of the CDM in this way is that it delegates the responsibility for continued evolution of the
model to the stakeholders. This includes keeping the CDM up-to-date, integrating future
changes and publishing this information to allow open access to a variety of users.

b4l

1.2 CDM Framework

This section introduces the CDMF, which is a description of the goals, form, function and
use of the CDM.

Page 10 Corporate Data Model Framework



1.2.1 CDMF Overview

The CDMF defines:

o the vision and objectives of a CDM;

e the structure and form in which a CDM is to be created, organized and developed;
¢ CDM tools;

e access to meta-data in the CDM, including capture of source data models and on-line
publishing of model information; and

o the steps involved in populating the CDM (the corporate data modelling process) and
various standards and guidelines associated with this process and the contents of the
CDM.

1.2.2 CDMF Objectives

The primary objective of the CDMF is to provide information and guidance to Business End
Users and information professionals such as Data Managers and Corporate Data Modellers
who will be accessing the CDM.

1.3 CDMF Document Description

This document has been created on behalf of the RIC DMC. The RIC DMC role in the
CDMF is to provide guidance on issues relating to the creation and evolution of the CDM.

1.3.1 Purpose of Document

This document describes the CDMF. It outlines the various components of the CDM, how
they will be used, and describes how the CDM is to be built. In addition, guidelines for the
use of supporting tools for the CDM are included. It shows how data models, due for
incorporation into the CDM, should be built to conform to CDM standards. It also includes
the processes and responsibilities for the ongoing upkeep, refinement, and administration of
the CDM.

1.3.2 Document Audience

The intended audience for this document consists of CDM stakeholders. See CDM
Stakeholders for a list of stakeholders.

1.3.3 Document Outline

The document contains four major sections:

1. Introduction: Provides an introduction to the CDM, the CDMF, and this document. It
contains the objectives and vision for the CDM, provides an overview of the CDMF
along with a list of stakeholders, and describes the CDMF document.

2. CDM Architecture: Contains the framework details, including descriptions of the CDM
architecture and specifications for meta-data.

3. Corporate Data Modelling Tools: Contains a list of the tools required for developing and
maintaining the CDM.

4. CDM Operation: Lists and describes roles and responsibilities.
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1.3.4 CDM Standards Conformance

The Corporate Data Modelling Standards & Guidelines [R-1] document provides detailed
CDM standards and guidelines for Corporate Data Modellers and others involved in the
development and evolution of the CDM. Conformance to CDM standards requires
conforming to the architectures, guidelines and standards outlined in both the CDMF and
[R-1].

1.3.5 Evolution of Document

This is an early version of the CDMF document. It is likely, therefore, that this document
will go through a process of evolution as stakeholders become familiar with the CDM and
provide feedback on the CDMF.

There are a number of standards relating to data modelling components and terminology in
this document. Care has been taken in their specification to minimize any future changes,
because it would be difficult or impossible to retrofit changes for any such standards into the
CDM or databases developed from the CDM.

The corporate data modelling process may change, however. In fact, the application
supporting the repository may change (as technology changes), so this in turn could foster
modifications to this document.

Basically, the structure and contents of the CDM repository (the structure of the meta-data),
as well as rules governing the repository contents, should remain stable, whereas the CDM
application, as well as the way the CDM is utilized, may change. This document will evolve
in concert with these changes.

1.3.6 Document Change Authorization

Any changes made to this document must be approved by the RIC DMC, or other designated
authority as may be assigned in the future.

The Document Change Authorization section may not be altered without approval from such
a designated authority.
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2. CDM Architecture

This section describes the CDM from a structural perspective, i.e., it describes the
components that make up the CDM and how they fit together. Usage of the CDM is
described in CDM Operation.

The narrative in this section will follow a top-down approach, beginning with a conceptual
view of the CDM and ending with a description of the functionality provided. The approach
used is to break the CDM architecture into four sub-architectures:

e Conceptual Architecture: provides a high level view of the CDM and how it fits into the
LandData BC System.

o Information Architecture: covers the structuring of meta-data inside the CDM.

o Repository Architecture: describes how the LandData BC Repository is used to
implement the CDM information architecture.

e Application Architecture: provides a high level view of the application side of the CDM
- what functionality is provided, and how is it implemented.

Since the CDM is part of the LandData BC System, its architecture is subsidiary to that of
the LandData BC System Architecture. Where appropriate, the latter is reflected in the
following sections.

2.1 Conceptual Architecture

The CDM is a collection of:

o data models represented by Entity Relationship Diagrams (ERDs) containing entities,
attributes, and relationships, and

o associated background information,

which is used for modelling corporate data (see CDM Scope for a definition of corporate
data).

The data models are captured and managed in LandData BC by the Corporate Data Model
Management Tool’. This tool is part of the LandData BC Repository Management Tool
Suite. The meta-data itself is stored in the LandData BC Repository. This repository contains
both the LandData BC custom built Product Catalogue Repository components and the
Oracle Repository. Access to the Oracle Designer/2000 Computer-Aided Systems
Engineering (CASE) tool (which uses the Oracle Repository as a data store) is provided by
the Corporate Data Model Management Tool. The tools and data stores used for managing
the CDM are shown in Figure 2.1 (taken from [R-8]).

Other components, primarily textual data, are stored in electronic media such as word
processors and spreadsheets, and are made accessible to the various CDM users via standard
LandData BC web publishing facilities.

2 This information is taken from the LandData BC System Architecture document [R-8].
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2.2 Information Architecture

2.2.1 Overview

Basic CDM modelling component types consist of

(]

(]

data model, which includes components entity, attribute and relationship;
business model; and

supporting documentation which includes components document, contributor, term,
issue, transformation, and subject category (see Classification Hierarchy) to provide
more information in support of model development.

These components collectively make up a “model”. Therefore models are the highest level of
component type and contain the other components. Generic Model Structure contains a more
detailed description of “model”.

CDM data model components are typically parts of Entity Relationship (ER) models which
are maintained in the Oracle Designer/2000 CASE tool. Because of the size and complexity
of the CDM, the other modelling components have been added to:

[ ]

[ ]

store CDM information in a consistent and an easily accessible form;
help Data Management establish the quality of information in the CDM;
identify who has provided input information and in what form; and

track what transformations to the inputs and intermediate models were made during the
consolidation of models into the federated CDM.

The models in the CDM are categorized from two points of view:

[ ]

from a business point of view, they are classified into subject categories; and

from a data modelling viewpoint, they are organized into modelling components,
typically ERDs, each expressing some key aspect of the model; given an entity, it is
possible to located all ERDs containing that entity, so entities can be thought of as
categorizing ERDs.

Figure 2.2 provides a diagrammatic overview of CDM components.
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Collections of entities, attributes, and relationships are aggregated into ERDs. An ERD is a
unit of meta-data management, and as a rule, most entities within it will fall into one Subject-
Area. Subject-Areas are described in Classification Hierarchy. Figures 2.3 and 2.4 show
examples of ERDs. The components of an ERD are described in the following sections.

2.2.2 CDM Modelling Components

As part of the process of creating and extending the CDM, models at various levels of
refinement are produced, from source models obtained from Data Providers to CDMF
conformant consolidated models created by Corporate Data Modellers. This section
describes all of the components involved in the creation of these models.

.Model Types

A model can exist as one of several types. Refer to Figure 1.1 and the description of the
model types in CDM Vision for further details. The model types are:

e Source models, which are defined as pertaining to a specific subject category and which
are either
¢ alocal (ministry) database schema, or
o astandard (such as a RIC Inventory Standard), or
o adata model.
The contents of the models are those components which have been released to LandData
BC by the Data Providers.
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Intermediate/non-conforming models, which are the same models imported into a
common CASE tool and representation, such as ERDs in Oracle Designer/2000 for data
models and Microsoft (MS) Word, MS Excel spreadsheets, or Visio drawing tool for
supporting documentation.

Standardized/conforming models, which have been transformed into CDMF conformant
models via transformations that convert them to a common:
o CDMTF compliant terminology,
o spatiotemporal framework (see Spatiotemporal Modelling Approach for a definition
of “spatiotemporal”), and
¢ common level of abstraction.

At this stage, for schemata, the model type is a Component Schema® which contains
component schema objects and the mappings between these and the local schema
(ministry) objects or components.

Sub-federated models, a model type for a single subject category (typically a Subject-
Area) which either combines several of its subcategories or is simply an integration of
multiple models for a given subject category. This integration is based on a comparison
of shared and distinguishing features; it is an intermediate model prior to updating the
Federated CDM. For schema models, the model type is a Component Schema. The
model level is logical (see Model Levels).

Federated CDM, which is an integration of all CDMF conformant and sub-federated
models. This integration is based on a comparison of shared and distinguishing features,
including data describing data distribution. The model level is largely conceptual (see
Model Levels).

Reference models for common terms and definitions, which are views into the CDM for
specific end uses (i.e., external schemas).

Model Levels

In the data modelling approach used for the CDM, models represent three basic levels of
abstraction:

Conceptual Data Model, which consists of entities and relationships, and optionally,
attributes. During top-down modelling, it is the first level modelled. Not all relationships
need to be clarified or resolved, in particular, many-to-many relationships. The
conceptual model is intended to provide an understanding at a high level of the entities
and their relationships.

The ERD* below shows a many-to-many relationship between the two entities shown -
ECOLOGICAL INVENTORY SURVEY and SAMPLE UNIT TYPE. The relationship is
based on entity instances.

} See Federated Database Systems for Managing Distributed, Heterogeneous, and Autonomous

Databases, Seth & Larson, ACM Computing Surveys, Vol. 22, No. 3, September 1990 [R-9].

4 Adapted from Consolidated Wildlife Inventory Data Model Project, Habitat Inventory Section,

Wildlife Branch, Ministry of Environment, Lands and Parks (MELP), September 1995 [R-10]
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{ ECOLOGICAL_INVENTORY_SURVEY }

{ SAMPLE_UNIT_TYPE }

Figure 2.3 Conceptual Data Model ERD

e Logical Data Model (LDM), which consists of entities (also called “relations” at this
level) and all attributes and relationships. In particular, it includes all relations that will
become code tables. If the model has been developed from a Conceptual Data Model, it
is usually normalized at least to Third Normal Form (3NF). This means that non-key
attributes depend on the key, the whole key, and nothing but the key. The purpose of an
LDM is to provide the full data schema, but without implementation details. Distributed
data design is carried out at this level. Much of the data covered by the CDM is
distributed, so from this perspective as well as the inherent simplicity of the model, the
logical level of model is the best for modelling corporate data.

ECOLOGICAL_INVENTORY_SURVEY SAMPLE_UNIT_TYPE
# SAMPLE_UNIT_SK

# SURVEY_NUMBER

o DESCRIPTION

0 OBJECTIVES

SAMPLE_UNIT

# UNIT SKEY

* UNIT NUMBER

o LATITUDE DEGREE
o LATITUDE MINUTE

A\ /

Figure 2.4 Logical Data Model ERD
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The above ERD’ shows how a many-to-many relationship is resolved by adding an
associative entity, in this case SAMPLE UNIT. Both relationships are now one-to-many. The
broken relationship line ends indicate optionality, i.e., it is not mandatory (or it is optional)
that SAMPLE UNIT TYPE has any instances of SAMPLE UNIT. Conversely, solid
relationship line ends indicate that a relationship is mandatory, i.e., SAMPLE UNIT must be
associated with a SAMPLE UNIT TYPE. The names shown below the entity names are
attributes. They are preceded by indicators which show whether they are key or non-key
attributes.

o Physical, which consists of tables (converted from relations) and columns (transformed
from attributes), as well as various kinds of keys, indices, physical domains, and so forth.
Depending on performance and storage requirements, the model may be partially
denormalized. The physical representation may be influenced by the database
management or file system used for storing the data.

The descriptions above are very brief. The reader is directed to any one of a number of good
data modelling textbooks available for further information. For Oracle Designer/2000 users,
a good text to reference is Oracle CASE*Method Entity Relationship Modelling by Richard
Barker, published by Addison Wesley [R-3]. A useful text for LogicWorks ERwin users is
the Methods Guide [R-4], which is part of the documentation set delivered with the tool. The
ERD notation shown above is that used in Oracle Designer/2000.

Model Levels and the CDM

Source data models may be provided at any one of the three model levels. Typically they are
physical or logical, but can also be conceptual. In particular, schema that are derived from
standards will start out at the conceptual level.

Models at the physical level have to be reverse engineered into logical models storable in
Oracle Designer/2000. The tool used for doing this is the ERwin CASE tool.

At the logical level, attributes have keys and data-types specified. The logical models can be
implemented with little change into databases, and while there may be some implementation
issues (de-normalization for Structured Query Language (SQL) databases), the databases
should be able to re-present (provide views of) the data in its logical form for business use.

Conceptual models provide a simplified understanding of the nature of the data. In the CDM
they may not be fully attributed, and some entities usually implemented by code tables may
not be included. The conceptual models allow for ease of communication of the data and
allow scoping issues to be quickly resolved.

The details of transforming source models into federated models are described in the
Corporate Data Modelling Standards & Guidelines document [R-1].

Generic Model Structure

The structure and content of all models produced during corporate data modelling are

defined by a generic model, which has the following components:

o data models, which may be at either the conceptual or logical level, or both, and which
are made up of:

5 Adapted from Consolidated Wildlife Inventory Data Model Project, Habitat Inventory Section,
Wildlife Branch, Ministry of Environment, Lands and Parks (MELP), September 1995 [R-10]
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o entities, including any spatiotemporal parameters,

e entity relationships,

e entity subtypes,

o attributes, including logical data types and enumerated domains,
o business rules/procedural constraints, and

o descriptive information;

e business models (optional) which contain business processes and process data flows;

e supporting documentation, consisting of:

o identification of model sources and their contributors;

o list of issues;

e common terms and definitions (glossary);

o list of transformations that have been applied to the various models;

o reference documents (RIC Standards, Spatial Archive and Interchange Format
(SAIF), etc.);

¢ quality information, e.g., uncertainty about entity names or attributes; and

o Subject-Areas or categories, which can also be mapped to sub-categories.

Data Model Components
Entities—

CDM entities are modelled in the same way as in traditional ER models. Specific modelling
details are covered in the Corporate Data Modelling Standards & Guidelines document
[R-1].

Entity Relationships—

Entity relationships are handled within the CDM in the same way as in traditional ER
models.

Attributes—
Attributes are handled within the CDM in the same way as in traditional ER models.®
Classification Hierarchy—

Entities represent classes of objects that can be categorized from a business viewpoint. CDM
entities are classified according to subject categories which are based on business domains.
This facilitates both their manipulation within the overall CDM and ease of understanding of
the models from a business viewpoint.

Subject categories are organized into a three level hierarchy called a “classification
hierarchy”. The three levels of categorization are:

e Supersubject-Area, for example:
o Legal Data and Jurisdictional Boundary
¢ Socio-Economic
o Georeferencing
o Environmental Inventory
o Infrastructure

® For specific details on the representation of attributes in Oracle Designer/2000, refer to the
Designer/2000 User documentation or the ORACLE CASE*METHOD Entity Relationship Modelling
text book, by Richard Barker, published by Addison Wesley [R-3].
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¢ Environmental Management

e Subject-Area, for example the “Environmental Inventory” Supersubject-Area is sub-
divided into:
o Topographic/Bathymetric
Soil
Geology
Water
Ecoregion
Terrestrial, Aquatic and Marine Ecosystems and Organisms
Cultural Heritage Resource

e o o o o o

o Datagroup, for example, the Subject-Area ‘Geology’ is sub-divided into:
e Bedrock
o Surficial Geology
e Minerals
o Oil/Gas
o Coal
o Water

The subject category used for an entity will be determined by the Corporate Data Modeller in
conjunction with the nature of the source material (e.g., Terrain Resource Information
Management Program (TRIM), RIC Inventory Standards, Cadastral Data Management
System (CDMS)) and the type of business which the modeller is describing. Appendix B
contains a complete listing of the LandData BC Classification Hierarchy.

Spatiotemporal Modelling—

Spatiotemporal modelling in the CDM involves the creation of LDMs which model data
normally found in GIS databases.

Spatiotemporal Entities—

Spatiotemporal entities have a spatial or locational nature, as well as a temporal component
or context. That is to say, they will have attributes that express their location and/or time, or
will have spatial relationships with other entities. Part, or all, of the data for these entities
will typically be stored and manipulated in a GIS. They are modelled in Oracle
Designer/2000 in the same way as regular (i.e., attribute data) entities, with some adaptations
for handling the slightly more complex nature of the meta-data involved.

Spatiotemporal Modelling Approach—

The GIS schemas housing spatiotemporal data are fairly complex, and it is of benefit to
utilize existing standards and templates to ease the task modelling this kind of data. Such an
approach is offered by SAIF’. It offers an Object Oriented (OO) approach to modelling
spatial and temporal data, with a predefined set of classes (entities), relationships, and
predefined attribute values (enumerations). The base standard for SAIF is too rich, however,
to be usable for corporate data modelling. Instead, there exists a subset of SAIF, called
SAIFLite, which is well suited to corporate data modelling. SAIFLite is a functional standard

7 Complete documentation for this standard is found in Spatial Archive and Interchange Format:
Formal Definition, Release 3.2, January 1995, Surveys and Resource Mapping Branch, B.C. Ministry
of Environment, Lands and Parks [R-5].
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implementation of the SAIF base standard. It provides strong guidelines as to just how SAIF
may be employed®. It restricts SAIF classes and how those classes may be used for
modelling.

As noted in an Information and Technology Access Office (ITAO) Task Force report,’

“Current GIS tools are so closely tied to the data that it is difficult to model the
physical representation of spatial data independent of the GIS tool. Logical business
models can therefore not easily be broken down into physical models. Similarly,
existing physical models can not be readily abstracted to their intended logical
business model.”

The primary focus in the CDM is on modelling geographic objects, which are principally
features, at an LDM level and leaving out the detail of physical shape construction. SAIFLite
provides the necessary and sufficient standards infrastructure for this approach.

It should be noted that spatiotemporal reference details that are at a more physical level than
in the CDM exist in the LandData BC Product Catalogue at a product level.

Corporate Data Modelling Using SAIFLite—

The SAIFLite standard provides a basis for corporate data modelling of spatiotemporal data
using ERDs. Shape information is modelled using a restricted set of geometric object classes,
and time information is modelled using a restricted set of time object classes. By extracting
feature (i.e., business) information from GIS databases, which is feasible, and leaving the
physical aspects of GIS schemas outside the CDM, it is possible to develop LDMs for
spatiotemporal data. Further information on how SAIFLite is used and an example of a
spatiotemporal model is provided in the Corporate Data Modelling Standards & Guidelines
document [R-1].

Business Modelling

Business models, which are optional, describe the functioning of various discipline areas.
They contain process information at varying levels of abstraction, for example:

e Conceptual Process Model (CPM), showing only high level business functions;

o Logical Process Model (LPM), showing detailed processes, both manual and automated,
and data flows; and

o Physical Process Model (PPM), showing, for example, the menu command structure of
an application, process control flows, etc.

The terms CPM, LPM, and PPM are generic, and may be named and treated differently in
different information engineering methodologies and CASE tools. The goal is to simply
publish this information, if made available by Data Providers. Interpretation of the process
models, sofar as references to data are made (e.g., in data flow diagrams), is based on the
schemas supplied by the Data Providers, i.e., no attempt to “reverse engineer” to a CDM will
be made. However, since much of the CDM is in logical form, a Logical Process Modelling

8 Adapted from Introduction, SAIFLite, Release 1.1, March 1996 [R-11]

? ITAO, Review of Spatial Data Management Capability in the Government of British Columbia ,
January 8, 1996, page 15 [R-12].
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approach to business modelling would be useful in providing a complete picture of how the
discipline area modelled functions and uses data.

Supporting Documentation Details
Contributors—

Source information for the CDM models will come from documents and models, as well as
discipline and data experts. To be able to justify modelling decisions and to make changes
later, these sources must be cross referenced within the model, so they can be referred to.
The contributors component tracks the people (or possibly institutions) who have provided
input to the CDM. The approach taken is to attach contributors to source elements, either
models or components of models, and to provide component traceability from the CDM
through intermediate models to the source models.

Issues—

As the CDM is developed, a number of issues will arise that concern certain components and
their instances. These issues provide significant information for further modelling efforts and
for database builders. Examples include the controversy about the naming of an entity, or
identification of a pair of entities which, upon further investigation with contributors, may be
integrated into one.

Business Terms—

Users will want to find out whether entities they are familiar with are included in the CDM.
The data is available in a form easily accessible by Business End Users.

Documents—
Any input documents (e.g., the RIC standards) should be listed and cross referenced.

A cross-reference that classifies and groups the CDM Entities should be provided, e.g., by
Subject-Area.

Traceability

The supporting documentation describes the transformations which take place in terms of
input components, output components, and changes made to the input to derive the output.
This provides a measure of traceability. In addition, CDM data model components are linked
via associations at the entity level, both intra-CDM (between the various types of models),
and between the CDM and the Product Catalogue. SeeRepository Architecture for further
information on the implementation of these associations. Traceability for attribute
transformations are stored in a spreadsheet which is linked to the ERDs through entity
names.

2.3 Repository Architecture

Figure 2.5 shows the architectural components of the LandData BC Repository. The two
major components are:

o the Oracle Designer/2000 Repository, which contains a number of Application Systems
that are grouped into
o LDBC, which contains the schemas and external schemas supplied by the Data
Providers, and the Repository Data Model (RDM) which describes the structure of
the LDBC Catalogue; and
o various CDM applications which contain the federated and sub-federated schemas;
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o the LDBC Catalogue, which is the implementation of the Repository Data Model in an
Oracle database. It contains product tables, and information related to data products (also
referred to as ‘product meta-data’).

The expression “Application System” is an Oracle Designer/2000 specific term. They are
used for grouping repository information, mainly for administrative purposes. From an ERD
perspective, each Application System contains multiple ERDs grouped together. For
example, each Data Provider physical schema is stored as an Application System. In the
CDM, important subject categories are treated as Application Systems as shown in

Figure 2.5.

2.3.1 Repository Access

An user can obtain product information by browsing the PRODUCT_TYPE table, which can
be used to obtain PRODUCT information. PRODUCT_TYPE can also be used, via the
DATA_SCHEMA table, to access schemas, either LDBC data provider ones or CDM ones.
The output can be either dynamically generated, or obtained from pre-processed reports and
figures in the SCHEMA_VIEW table.
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If a user navigates the CDM and wishes to obtain real world data, a link to an LDBC data
provider schema is used for accessing LDBC product information. This is done via the
INTER-SCHEMA ENTITY ASSOCIATION application in Designer/2000, where all entity
links are maintained. Navigation in the other direction, i.e., LDBC to CDM, is also possible.
If navigation at the attribute level is required, this is achieved by linking on a name basis
where names are the same, or synonyms where they are not. That is, if an LDBC attribute
name differs from the corresponding CDM attribute name, then the CDM attribute name is
stored as a synonym in the LDBC repository, and can be used for navigational purposes.'

2.3.2 CDM Information Architecture

The structure of land-related attribute data is complex and often context dependent. There
are semantic inconsistencies which can make it difficult to federate. This involves domain
inconsistencies, naming inconsistencies (e.g., objects with the same names are semantically
similar but not the same), and structural inconsistencies. For example, in one context, a
‘Road’ is an entity, in another, it is an attribute, or features that are subtyped in one context
are simple entities in another (especially true for cadastral features).

It would be possible, through extensive use of subtyping, to build a federated CDM.
However, the result would be so complex that end users, or for that matter, even information
professionals, would have difficulty navigating it.

The following approach is used for the CDM:

The purpose of the federated schema is to function as a road map or an index to more context
specific schema information. As such, it need not be a full federation of all sub-federated
schemas. A user can navigate the less complex federated schema more easily, and then drill
down into sub-federations for more detail.

Sub-federated schemas, on the other hand, are fully attributed LDMs. Each such schema
supports a context, which at this time is based on subject categories, i.e., ‘Supersubject-
Area’, ’Subject-Area’ or ’Datagroup’. From a corporate data modelling perspective, each
sub-federated schema is self contained, which simplifies modelling. However, there will be a
certain amount of overlap between the various schemas, so care has to be taken to ensure
redundancies are properly managed.

The federated schema contains all of the entities found in sub-federations, with the exception
of context specific entity subtypes, which may be excluded. It is only partially attributed, i.e.,
it is a view of all the sub-federated schemas, with some common attribution. It is in fact
closer to being a Conceptual Data Model than an LDM. The level of subtyping and
attribution shall be at the discretion of Corporate Data Modellers, given that the purpose of
the federated schema is to function as a road map.

Links between the federated and sub-federated schemas are at the entity level. Linkages are
established implicitly using common entity names. That is, a ‘Tree’ is a ‘“Tree’ wherever it
may be, but its attributes, relationships with other entities and subtypes may be different
depending on the context (the sub-federated schema in which it is stored). It is possible to
implement this approach in Designer/2000 if each context is stored as an application and
entity names are shared with the federated model.

!0 These navigational features are planned for implementation in future phases of LandData BC.

Page 26 Corporate Data Model Framework



2.4 Application Architecture

The CDM application architecture is based on the document entitled LandData BC System
Architecture [R-8]. This describes the conceptual, hardware, software and dynamic
architectures of the LandData BC System. In addition to architectural information, the
document also provides information on tools and utilities, and how they are utilized by the
user community. The following are some additional points. Detailed functionality is covered
in LandData BC User Documentation.

2.41 End User Access

The section on Repository Acces, provides a simplified view of information access for end
users and information professionals. There are drill-down facilities so users can trace through
various model levels and details. Diagrammatic information and supporting documentation is
published using Hypertext Markup Language (HTML) facilities on the Internet web. HTML
information is fully navigable. Web metadata publishing details are available in Metadata
Access Server documentation. The current implementation is that all metadata is
prepublished and available as HTML.

2.4.2 Data Definition Reporting

Information professionals need to have full meta-data reporting, which is provided through
Repository Reporting facilities. All reports as well as LDM schemas are available as
products'’. See Figure 2.1 for a functional overview of the RMT. All schema definition
management and reporting is done using the Corporate Data Model Management Tool.
Reports are available directly from the Corporate Data Model Management Tool or as pre-
published HTML reports on LandData BC via Internet'>. A variety of reports are available
from both Designer/2000 and ERwin, covering all aspects of the ERDs in these CASE tools.
Both textual and pictorial (i.e., ERD) reports are available.

2.4.3 Corporate Data Modelling Support

Corporate Data Modellers utilize the Corporate Data Model Management Tool for
developing and maintaining the CDM. This tool contains all the required CASE tools (e.g.,
Oracle Designer/2000, ERwin, and any utilities and interfaces between them), as well as all
reporting functions. Additional functionality specific to corporate data modelling is the
ability to do global repository queries and be able to generate reports on differences between
schemas (to assist with model integration). Access to Oracle Designer/2000 is via an Oracle
client front-end. ERwin can be run directly on a modeller’s PC. Data is moved from ERwin
to Oracle via an Application Programming Interface (API) which is provided by LogicWorks
(ERwin vendor). The operation of the interface is via a windows interface in Oracle
Designer/2000. The Corporate Data Modelling Standards & Guidelines [R-1] document
provides further details on the data flows involved. For further information on the CASE
tools involved, see CASE Tools.

U1 planned for Phase III C of LandData BC.

'2 Future phases of LandData BC may implement dynamic repository queries and generation of schema
products.
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3. Corporate Data Modelling Tools

3.1 CASE Tools

3.1.1 Oracle Designer/2000

The container, and tool, for the ER Model is Oracle Designer/2000 CASE tool. Each sub-
federated model is stored as a separate application in Designer/2000. Note that this tool as
well as ERwin below were selected in a trade-off study. "’

3.1.2 Logic Works ERwin

The ERwin CASE tool is used as a supporting tool. Its primary function, from a CDM
perspective, is to reverse engineer locally developed schemata into logical data models. A
bridge to Oracle Designer/2000 will be used to move the models into Designer/2000. In
addition, it will serve as a local ministry data modelling tool where it is more cost effective
than using Oracle Designer/2000.

3.2 LandData BC Tools

The primary tool for Corporate Data Modellers is the Corporate Data Model Management
Tool, which is part of the Repository Management Tool Suite. This tool provides access to
Designer/2000 and ERwin (the latter is part of the Schema Capture Tool, which is accessed
from the Corporate Data Model Management Tool). For further details, refer to Figure 2.1,
which diagrams the software architecture for these tools.

3.3 Documentation Tools

3.3.1 MS Word

Microsoft Word is used for capturing supporting documentation, such as diagrams, issues,
glossaries, quality information, etc.

3.3.2 MS Excel Spreadsheet

Where it is effective to utilize a spreadsheet for cross-referencing information, MS Excel is
to be used.

3.3.3 Visio Drawing Tool

Where it is effective to utilize a drawing tool, that is, for diagrams which cannot be drawn
using the CASE tools, the tool used is Visio.

Both MS Excel spreadsheets and Visio drawings can be embedded in MS Word documents.

B LandData BC Data Modelling Tools Evaluation Report, MacDonald Dettwiler, October 20, 1995
[R-13].
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3.4 Communication Tools

In order to facilitate the exchange of models, a cost effective method of communicating them
has to be used. Three tools available are:

3.4.1 File Transfer Protocol (ftp)

The approach for using this tool is to transmit documents to and from a common Land
Information Infrastructure (LII) ftp site, which is currently located in Victoria. This is
currently the preferred approach for transmitting softcopy and works well in any kind of
network environment.

3.4.2 Electronic Mail (E-mail)

There are several E-mail tools available which permit attachments of softcopy files. During
transmission, these are encoded using one of several standards, e.g., MIME or UNIX
uuencode. This approach works if the receiving E-mail tool is capable of recognizing and
decoding the message. Tools capable of doing this are MS Mail and Eudora. In the long term,
E-mail is the preferred approach, because it permits point-to-point transmission of data.
However, it has to be used with caution because of potential encode/decode problems. E-
mail works best in a Local Area Network (LAN) environment.

3.4.3 Internet

E-mail can be sent via Internet, which is a very cost effective method of transferring
softcopy. It requires, however, that both sender and receiver have Internet access, and is
subject to potential encode/decode problems or loss of transmission. E-mail on the Internet
works well in a Wide Area Network (WAN) environment, which is the environment in BC.
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4. CDM Operation

4.1 When is the CDM to be Used?

The primary function of the CDM is to enable the creation of an environment in which data
from differing subject areas can be integrated, and therefore shared. The CDM should be
applied in any situation that involves corporate data which is meant to be shared.

4.2 Roles & Responsibilities

Figure 4.1 provides a visual relationship defining the CDM context and its key groups or
individuals responsible for operation of the CDM . Descriptions of the roles played by each
group or individual listed below, and how they relate to the CDM and the CDMF, follow.

e LandData BC Data Administrator
e LandData BC

e Data Custodians

o Data Managers

e Data Administrators

e Corporate Data Modellers

o Database Developers

' Information for this list was in part obtained from DATA RESPONSIBILITIES Policy and Standards ,
Systems Services Branch, June 1993, published on internet as Data Administration Practice #3
[R-14].
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Figure 4.1 CDM Operation Context

4.2.1 LandData BC Data Administrator

The LandData BC Data Administrator is responsible for administering the CDM, and ensures
that the contents of the CDM, primarily the sub-federated and federated models, are properly
integrated and consistent. All input into the CDM has to be authorized by the LandData BC
DA. The guidelines under which this role is performed is the CDMF. Responsibilities
include:

e ensuring integrity of the CDM;

¢ updating the CDM; and

e development of the CDM.

The responsibility is shared with ministry DAs, however the final authority for the federated
model is the LandData BC DA. Further details on this function are provided in the Corporate
Data Modelling Standards & Guidelines document [R-1].

Corporate Data Model Framework Page 31



LandData BC Data Administrator Access to the CDM

The LandData BC DA will have access to the CDM within the LandData BC Repository. To
gain access, the LDBC DA uses the LandData BC Repository Management Tool Suite. The
LDBC DA can provide CDM updates, as well as approve updates made by others.

4.2.2 LandData BC

LandData BC is the Steward of the repository which contains the CDM. However, the
contents of the CDM are not necessarily provided by LandData BC, but rather by Data
Modellers working for the various ministries or programs. Nonetheless, given the mandate of
providing a shared view of data, LandData BC fosters the use of the CDM along with the
CDMF during database development, to meet this goal.

4.2.3 Data Custodians

The Data Custodian is responsible for the organizational and business issues related to the
collection, storage, and delivery of data. The Custodian fulfils the legislated responsibility or
program mandate of ensuring quality, completeness, and integrity of data through the
management of its creation and maintenance.

Data Custodians’ Access to the CDM

A Data Custodian may want to access the CDM to obtain information relating to the
definition and/or storage of data. This will be permitted through LandData BC web pages.
Any summary reports that may be required can be prepared by a Data Modeller using Oracle
Designer/2000, and be made available over the web.

4.2.4 Data Managers

The Data Manager is responsible for the capture, storage and delivery of the data, and for the
delivery of the services defined by the organizational needs on an operational level. The level
of responsibility is primarily at the physical level of data abstraction. The Data Manager is
responsible for ensuring the integrity of the data, and therefore has a stake in the CDM. The
Data Manager acts as a liaison between the Database Developers (who are a resource to the
Data Manager) and the Corporate Data Modellers.

Data Managers’ Access to the CDM

Data Managers will have access to the CDM through the LandData BC web interface. A
Data Manager will have contact with both Corporate Data Modellers and Database
Developers.

4.2.5 Data Administrators

DAs are responsible for providing a framework for defining and interpreting data and its
structure, and assisting in the establishment of the scope of data responsibilities. They are
responsible for storing and supplying, via a repository, information about the data, including
data models and definitions.

Data Administrators’ Access to the CDM

Data Administrators will have access to the CDM through the LandData BC web interface.
They may query, but not update, CDM repository information (unless a DA also plays the
role of a Corporate Data Modeller).

Page 32 Corporate Data Model Framework



4.2.6 Corporate Data Modellers

The Corporate Data Modeller is responsible for populating the CDM in conformance with
the CDMF. In general, corporate data modelling is carried out by Data Modellers who work
for the Custodians of their various ministries or programs.

The CDMF directs Corporate Data Modellers to work in within the framework established
by the CDMF and in accordance with the standards and guidelines in the Corporate Data
Modelling Standards & Guidelines document [R-1]. The Corporate Data Modelling
Standards & Guidelines document is an extension of the CDMF and has been created with
Corporate Data Modellers as key users.

Existing databases and data models are expected to reflect CDMF standards to some degree,
although many of them can be considered under “legacy” status, and have been developed
prior to the existence of the standards. In these cases, some aspects of the CDMF standards
may have been incorporated (since, in fact, they may have been used as input in defining the
these standards) but many components may be missing, or components which are not
necessary may be present.

In any case, the CDMF standards are the primary input considered by Corporate Data
Modellers. This should be reflected in the modeller’s assessment of any existing databases
and data models.

Corporate Data Modellers’ Access to the CDM

The Corporate Data Modeller will have access to the CDM within the LandData BC
Repository. To gain access, the modeller uses the LandData BC Repository Management
Tool Suite. The Data Modeller can provide CDM updates, however all federated model
updates have to be approved by the LandData BC DA.

4.2.7 Database Developers

The Database Developer will be a contributor to the CDM, as well as a recipient of the work
done by the Corporate Data Modeller.

As a contributor, the Database Developer is responsible for providing source models to the
Corporate Data Modeller in the generic model structure described in Generic Model
Structure. These models should also be syntactically and semantically conformant to the
CDM, in order to facilitate CDM source model capture.

As a recipient, the Database Developer is responsible for applying the CDM to either:
e newly created, or
o revised and updated existing databases.

The CDM, and therefore the databases developed following the CDM paradigm, will reflect
the integrated standards defined by the Corporate Data Modellers. The Database Developer
therefore has a range of models to choose from (e.g., Wildlife model, Vegetation model,
Tourism model, etc.), all of which are fully integrated in the CDM. Each model has been
developed to conform to its respective business standards (e.g., RIC Standards), and has been
standardized by the Corporate Data Modellers to allow for integration between the models in
the CDM.

Databases that conform to the CDM can then be more easily linked via LandData BC to
provide integrated information sharing between the various land-related data sources.
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Database Developers’ Access to the CDM

Access to the CDM for Database Developers will be through the LandData BC repository via
Oracle Designer/2000, for exporting models for the purpose of major database development.
Access will also be permitted through LandData BC web pages. This will allow for general
search and inspection capabilities. For smaller database development, schemas published on
the web can be used (and modified to allow file or Relational Database Management System
(RDBMS) table creation).

4.3 CDM Repository Access

Access to the CDM repository for updating or reporting is via the Schema and Corporate
Data Model Management Tool in the Repository Management Tool Suite. The people mainly
responsible for these tasks are Data Providers, Corporate Data Modellers, and the LDBC
DA.
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Appendix A

CDM Questions and Answers

Typical Questions about the CDM

How would the CDM be used?

An understanding of how the CDM will be accessed will allow Data Modellers to produce a
product that is useful and understandable.

As a search mechanism

Because the CDM is partitioned and categorized (see CDM Structure) it can be used as a
way of finding data structures for those concerned with a specific class of data.

As a descriptive mechanism

The CDM describes the joint understanding of the meaning and structure of corporate data. It
can be used by those unfamiliar with corporate data to gain an understanding of it. In
addition those who deal with the data can compare their understanding to the CDM structure.

As a point for building databases which hold the data

A Data Manager who must handle resource information will be able to use the CDM to
structure databases in such a way that data stored in that structure can be moved and shared
with other Data Managers who use the structure.

As a cross reference for RIC Standards

Initially the CDM can provide a cross reference to the data covered in the RIC Standards. It
can be used to answer the questions “Does this external data model provide a structure to
transfer data to and from databases built using the CDMF Structure ?”.

Does the CDM contain the data itself?

The CDM contains metadata, that is, data which describes corporate data. It does not contain
corporate data. Separate databases will be built by Data Managers based on the CDM to store
and deliver corporate data.

Will all the data be structured in this way?
Corporate data designed to be shared will be structured using the CDM. Existing databases
with similar structures should evolve to this structure as enhancements are made.

Are data structure and data format the same?

For the purposes of the CDM, the structure is considered to be the corporate data modelled,
independent of its storage. The CDM level of data abstraction is both conceptual and logical,
whereas that of data storage is physical. The format is dependent on storage, and is
determined by the proprietary software used to implement the data structure. Examples of
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format would be Oracle Tables, dBase files, SAIF Object Syntax Notation (OSN). The
structure, on the other hand, including Entities such as Taxa, Cover etc., is modelled in the
relational model and is implemented in Designer/2000 and ERwin.

How will the CDM be changed and improved?

The CDM is a medium for expressing provincial understanding of land-related data. If the
CDM is properly displayed, and can be easily searched, then CDM users can build data
structures from it, and identify necessary alterations. Where it is inadequate, or needs
changing, changes should be submitted to the CDM administrator.

Who are the contributors to the model?

Data Managers and Data Administrators concerned with the sharing and structure of data in
the discipline areas will be the primary contributors to the model. Discipline authorities are
also major contributors. These Data Managers may have Data Modellers preparing models
for them.

Must all corporate databases be structured this way?
No, but any data handler who expects to communicate and share their data should use the
CDM structure.

What if | want to show the data differently?

The basic data, when structured properly, can be viewed and displayed in a variety of forms.
Data Managers are encouraged to display the data in any forms necessary for business use
and understanding.

How does this relate to the LandData BC Repository?
This CDM expresses the structure of the data and is therefore metadata. The CDM and
Repository will be integrated in the future.

Where do the RIC Standards fit?

It will be possible to find an area in the CDM that encompasses any particular RIC Standard.
Within the CDM, entities that match RIC Standards will be identified and cross-referenced.
While it may not be possible to map the terminology exactly, data captured in the field forms
for RIC standards will fit within databases that are built based on the CDM.

How do | model to meet Corporate Data Modeling Standards?
This document provides the standards for submitting input models to the CDM.

CDM Risks

There are some risks associated with the creation and use of the CDM. It is a large repository
of information, and it must provide easy access to end users, otherwise there is a chance that
it will not reach its full potential. CDM users must be able to locate any information they
need quickly, and it must be easily understood. An access mechanism will be made available,
that provides the required access functionality and serves the CDM audience on a Province
wide basis.
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Appendix B

Classification Hierarchy

Corporate Data Model Framework Page 37






6¢ 98ed

Jyromourer] [OpPoA eye(] derodio)

‘Ayjediolun|y e se pauljep usaq aABY Ydlym seale 4o Jualxs sy} o} Bunejas ereq S31HVYANNO4 TVdIDINNIN 60c0td
‘sasodind
ajqnedwod Jo sesodind [einye|nanbe Jo} Ajuo pasn aq o} s yolym pue) o} Buieas eyeq SIAHISTIH ANV IVHNLINOIHODY 80201d
"BIQWINIOD YSHlg JO UIAOIH B} JO Jualxe 8y} o} Bupejal ejeq SH3IAYO4d IVIONIAOYHd £0coLd
"JUBWIUIBAOY) [eI9paH Y}
jo uonalpsun( sepun Jo paumo Buleq se pajeubisap usaq sey yolym pue| o} Buielel ereq SANV1 Tvd3a3ad 90coLd
'asn pajollsal aney
aioj019y) pue Ayjiqeqoud pooyy ybiy 0} anp sA1esal Ul Bie Jey) seale o} Bujelal eleq 3IAH3S3H DNIAOOT4 G0cota
"Sowll} OLOISIY pue dUOJSIYBId Ul JO 1B YOIym SBSIE JO JUBIXS/UOeD0] 0} Buleal ereq S3ALIS TVOIDOT0THIHY ¥0201a
"Spue[s] nD 8y} Jo uonosiold pue uoenissald sy o} Bunejel eleq 1SNYL aNvisI €0201d
“yied |ejouinold e se payeubisap usag sey yodlym eale ue Jo jualxa ay} o} Bunelas ereq SMHVd TVIONIAOH 20201d
‘aoulnoid a8y} jo salpoq [euonolpsun( snouea Ag sesodind juswabeuew
Joj sjolisip se pauljap usaq dABY Udlym seale 4o Jualxs sy} o} Bunejas ereq S1o1d1si1da LocoLa
‘uonoauip Jo abieyd ayy sey Apoq
SARJISIUIWPE UB YoIYM JOAO seale pauljepaid jo uopduosep pue jueixe Buiejel ereq AHVANNO4 TvNOoILoIasidnr c0La
SAIAHNS
"SOYIS ||oMm pue Swie| 1soe|d ‘Swie|d [eldullW JO JuSIXd pue uoiedo| 8y} o} Bupeles ereq WNN3T0413d ANV TVH3ININ 9otLoLa
‘s|ooJed uoisiAlpgns pue Alewud pue| umoi9 JO Judixa pue uopeoo| ayy o} buiea. ereq SAIAHNS 1OV ANV coLoLa
"BJEp 90UBIqWINJUD
sapinoid 0s I pue palaquinousd si puel jo [9osed e Jayieym BuiAyiuapl o} Bunelas ereq SNLVYLS ANVl ¥01L0LA
"asodind paijioads e 1o} pue| 8sn Jo ssa0oe 0} Jybu ay} o} Bunelal eled | SLINHIJ/SNIVIO/SISYIT/SASNION €0loLa
‘speol }sa10} pue shemybiy pakemins pue ‘Aem-jo-siybu
Ajnn pue syjuswases ‘sa|)l} paJasifal o JUSIXa puB UONEI0| By} SBPNIOU| ‘POpPIAIPANS
usaq sey pue| 8y} yolym ojul sjeosed sy} pue puel jo diysieumo au} o} Buielal ejeq STLIL ANV zoLora
“Jaquuiy Jsenrey o} 1ybu ayy o} Buieles eleq JHNN3L 1S3HOd Lolotra
'sp| || Ud 03 J8ja1 ‘pue] jo uoiuod e Jo ssaooe
uwn|od siy} u sp| AioBeren - gN Jo asn 0} ybu ‘diysisumo ‘enjea ‘Auenb ay} jo Jaisibai [eoiyo sy 03 bunelas ereq J41SVavod LoLa
"eaJe payloads e Jo} Ayjiqisuodsal
uwnjoalp uonoipsun( Buguasaidas elep [enydaouoo ay} si Airepunog [euoioIpsUNe ‘'seale paloads
SIY} ul payeodipul aq Jou Aew | @sn/ssaooe 0} B 8y} Jo Alanoe ue uo Aued o} Wbu ayy ‘diysieumo syussaidas yoiym AdvVaNnod
sabueypd "JjoQ 1D dwos - gN | ejep s eleq [efe] sjusuodwod om} Jo sisisuod Arepunoq [euonolpsuni pue erep [efeT | TYNOILOIASIHNC ANV V.1VA TvOIT 1a
sajoN abueys uonjuyaqg Aobajen aweN Aiobajen pi A1oBaje)

AYPIeIdH uonedyIsse) ejeq D vleqpue]




SIomaureL] [SPOA ®Ie(] 91erodio) 0t 93eq
MoN “Ruanoe urepsd e oy pue| Buisn ul isasajul ue o} Buiejas ereq 1S3H3LINI d34Vv103a ¥0ed
'0}o ‘soseas|p ‘sebelsew ‘syyesp
‘SyMIq J0 Jaquinu se yons suolendod uewny Joj uorewIoUl [BOlSHE)S 0} Bulelel eleq SOILSILVLS TVLIA 20€02d
‘suone|ndod uewny jo sisAjeue [eoysiess sy} o} Bupejes ejeq NOILYINdOd Logoeda
"solsliels [ejiA pue uoneindod jo Apnis auy o} Bunejes ejeq AHdVHOOW3Aa €02d
"sasodind [euoneaidal 10} pasn pue| o} Buiejas eleq NOILY3HO3H ¥0202d
"sesodind [euisnpuj 10} pasn si yolym pue| o} buiyejas ereq IVIHLSNANI €020e2d
"uoionpoud [elaulW pue WsUNo}
‘Aysaloy ‘ainynoube :'6'e ‘sesodind [eloiawwod Joy pasn s| yolym pue| o} bupejal ereq IVIDHIWNOD 202020
"asodind |enuapisal 4o} pasn si yolym pue| o} Bupejal ereq TIVILNIAIS3Y 1020ea
pabueyo aweN "pajiojdxe pue paz||n Buieq Apusiind si pue| syi moy o} Bunelas ereq (3sn anv) ALIAILLOVY c0ea
‘aoud a[es Jo [ejual Buluiwielep Joy ays pue| e ysurebe paoe|d anjea sy} o} bunejal eleq INTIVA ANV +0102d
[euapIisal J0 [ellSNpUl ‘[eloJaWwWod Jayye asn pue| Jo} xe} jo BulAns| ayy o} Bupejal ereq XVL ANV £0102d
*awooul ayeso0dlod Jo [euosiad uodn paseq xe} jo BuiAns| ayl o} Buiiejal ereq XV.L IJWODNI 2oLoza
‘pred aq 01 paiinbai xe} sy} Bujuyap jo asodind
8y} 1o} pue| jo [9osed e jsurebe Jo [enpiaipul ue Jsurebe paoe|d anjea ay} o} Bunejal eyeq 1N3INSS3ISSY L0L0zZa
"asn Auadoud 1o swooul 0}
palejal sajuedwod 1o sfenpiaipul Aq sajuow jo JuawAied Alosindwod ay 01 Bune|al eleq NOILVXV.L L02d
‘eale pajeubisap
B UJY}IM 8SN pue| pue Snjejs ‘Yyeay ‘seiiAloe oiwouods ‘ajdoad o} pajela st Jeyl eleq OINONOO3-0I00S cd
MON ‘pue| jo asn ay} Bujuianob suoienba. o} Bunelas ereq SNOILLY1ND3Y €01a
"pall 89 }snw sAeAINS [BISEPED |[B YDIYM O} Sjudunuow (NolLoiasidnr) s3igvaNnod
[043u09 Jo iomjau Bulureluoo sease uegin pareubisap 4o Juaixe sy} o} Buiejas ereq V3HVY ASAHNS A31VHODILNI sieora
*Aousbe Buirenbai e Jo |osu0d
ay} 0} J0algns 10 asn pue| Jenojued e 1o} apise }as pue| jo seale [edo| o} Buiejas eleq S3IAY3ISIH 12010
'spue-]
umol) *9'g Jo suolsodsip snolea o} piebal Yim salepunod ainus) pue| 8y} Se |[om se
aJ)seped ‘salepunog uojelsiuiwpe ay) buisudwos seale Jo Jusixa ay) 0} Bupejal ereq SANV1 NMOYD €1201d
"Juswabeuew 821n0sai }s810} JO (NolLoIasi¥Nr) saidvaNnnosg
sasodind ay} Jo} sjun Juswabeuew se pajeubisep seale Jo Jusixa ay} o} Bupelal eleq NOILVHLISININGY 1S3H04 zkeola
‘suofjenasay
uelpu| se pajeubisep usaqg aABY YdIYM Seale JO Jualxe sy} 0} Bunejel ereq S3IAY3ISIH NVIANI L12o01d
"an[eA pue }salajul [eauolsly jo Buieq
se pajeubisap aie yolym sease Jo uoiduosap pue Jusixa/uoliedo| au} o} Buielas eyeq S3ALIS 3DVLIH3IH oleora
sajoN abueysn uonnuyaqg Aobajen aweN Aiobajen pi A10Baje)




It o3ed

Jyromourer] [OpPoA eye(] derodio)

‘uleyjed pue| B Wlo} 0} [eLdlew

juasedde swes ay} uo Jayyebol padnolb aie Jey s|ios jo dnoub aus o} Buielas ereq SVNILYD HO NOILYIDOSSY 110S 2ozora
"uopad 8y} JO SaINJed} PaJIRIdP UO PASE] S|I0S JO UOIEDYISSE(D [enidaouod v S3143S T10S Locora
‘ymoib
jue|d Buipoddns jo a|qeded s| pue 8oBpUNS S,UUEd 8U} 1B SIN020 Jey} ¥OIy} W Q| 1ses|
1e [eusiew ojuebio Jo [eiaulw pajyepljosuooun ‘Bulunooo Ajjeinyeu ayy o} buielal ereq 7108 2ova
"pueys! -'6'e ‘adeospue| sy} 4o sofsisloRIRYD Bnbiun o} Bulelel ereq S3HNLVY3d OIHdVHDO0dOL coLora
'N/L
‘N3 @ “nojuod :*B-8 sainjes} 9oeUNS JO ‘(joAS] BaS Aj|ensn ‘eoepns 8oualajal B 9A0gR)
wbiay anela1 8y} Bulpnjoul ‘eoepns s yues au} o uoieinbiuod ayi Buimoys ereq 43N34 LoLova
pabueyo aweN "uoljes|d s}l Bulpnjoul edepns s,yues sy} jo uoleinbyuod sy} o} Buielel ereq OIH1INAHLYE/OIHdVHDOdOL Lova
elep asoy} Jayreb o} pasn ABojopoyiawl 8y} pue JUBWUOIIAUD
pebueyo aweN 8y} o sjusuodwod [eaiBojoiq pue [eaifojoipAy ‘Ousydsowse ‘leaisAyd sy Inoge ereq AHOLNIANI TVININNOHIANT ¥a
"90UIN0Id
8y} jo uoneinbyuod [ereds syl Yim pajeloosse saweu [eloljo sy} o} buielel ereq OINANOdOL ¥020€eq
"Blep paouaisjeloab
jJo ABojopoyiaw uoRoa||00 pue Jusxa ‘Aoeinooe ‘Aousiind ay) o} Bunelal eleq Vivav.iaw £020€d
‘sauag olydesbodo |
jeuonep ‘waisAg olydeiboan ysnug 'H '3 ‘siosys dew jo Buixepul Joj pasn pue
sjeeys dew piepuels 1o} salepunog se paydeooe splb [eolaloay) ay) o} bunelal eyeq Salgo WILSAS dVN 2020ed
"pUD apnibuoT/opNHIET {PUD J0FRDIBIN
asIaAsuel] |eslanlun 'H ] ‘s}eays dew pue saueld Buiddew ojul eoepns s,yues
8y} BUIPIAIp 10} pasn ale pue sainjes} spew-uew pue [einjeu Bueoo) Joy aoualajel
B SB pasn ale pue adeuns s,yues ay} Janod yoiym splb [eoiaioayl syl o} buielal ereq SIINDILYHD 1020€d
'90BYNS S UUEd 8y} 9A0JE PUB ‘U] ‘U0 Sainjes} apeul
-uew pue [einjeu Buike|dsip pue Buneoo) 1o} sylomawel} dousiajal sapiroid Yoiym eleq HNIONIY3I43H 2oed
"UoIjeLLIOojUI
wiy pue saa1ipul AydeiBoloyd [euse Buipnjour suoielado ojoyd Jie o} Bunejal eleq AHdAYHDOLOHd VIH3aY €0Loed
"losuod oupewweiBojoyd o} Bunelas ereq NOILYINDNVIHL IVIHIY coloea
"90BlNS S yUes
8y} uo sainbyy pue sjulod Jo UOIE0| 8sioaid By} Ylim paulaouod :Bujueaw onepoab wis)
ayl -eouinoid sy} uiyum Bujuonisod Joj pasn soualajel dlepoalb auy o) Buielas ereq JOH1INOD 2113a03D LoLoea
"90BuNS
s,yuea ay} uo syuiod @ouaisjel Jo uoleoo| asioald pue ayeinoode sy} o} Buiejas eleq ONINOILISOd Loed
"90BLNS S UUes 8y} dA0ge pue Japun ‘uo euswousyd
pue s}oafqo ‘sainjes; spew-uew pue |einjeu jo Buneso| ayi ul spie yolym ereq ONIONIH3I43HOTD €d
sajoN abueysn uonnuyaqg Aobajen aweN Aiobajen pi A10Baje)




JIomaweL] [OpoA Bie(] derodio)

T 9%ed

20€0YQ uo peseq meN ‘uolBas uanIb e ul Buiall Spiig 40 S[ewIuE Pjim Jo Jaquinu 8y} o} Bulrejal ereq NOILYINdOd 341Naiim LoLIva
‘[eAIANS SH 10} ‘WB)SAS Jey} JO SJUSN]ISUOD JO SWalsAsoos [el}salia) uo sajjal
MoN PpuE pUB| JBPUN IO ‘U0 ‘Ul 8})| S} JO Led [BolLO B SaAI| Yolym uoxe} e o} Bunejel eleq SIWSINYOHO 1VIH1SIHYI L L@
‘punoy} Ajjewsou ale spiiq
10E0FQ Woi} PaAO 10 S[eWIUB dJ9ym JuawuoliAud Jo uoibal ay) Buifynuenb Jo Buihyenb ‘Buiguossp ereq 1v1IgvH 341natim 2001va
10801Q WOl pSAON ‘fojusnul 1sa104 o} Bugejes ereq H3IAO0D 1S3HOd L00tva
(8861 suua ]
jo Aesso|n ‘lenue|y AIOJUSAU| }S8104) W} JOAO JUSWIUOIIAUL J1dY) pue swsiueblio
[euisalia] Jo uonoeialul woly Bulnsay “swalsAs ueuadu pue spuejiem Buipnjoul
MON ‘aseq pue| 8y} uo syusuodwod dolqe pue o1olq Jo swalsAs snosusbowoy AjpAlejey SINILSASOO3 IVIH1SIHHIL okva
2080%Q Woly peno ajip|m Jo ‘puesselb ‘euidie ;6o ‘uoneleben jo uoneoyisselo sy o} Bunejel eleq JILYININD03D0Ig 10607Q
gok:|
u| suoiBaiooa gf ale aiay] ‘Bujuueld [9As) [eloulroid Ul Ingesn ase Asy) yons sy "aylp|im
pue uone}aban Jo uoinguisip [enusiod pue [BoLIOSIY JO UOIIBUIULIS}ap 8y} o} Sauoz
auuew Jo onewlpoabolg dnoib o} pesn aq ued suoifaioo] 'aoulr0idods yoes ulym
pabueyo + £0801a | seoualayip olydeibouraso Jo onewo oiolw Joulw ‘olydelboisAyd Jofew o) Buiejal eyeq NOID3IHOD3 60va
‘eale payloads e 1o}
‘aw} Jo pouad e Jano “o}e ‘uoneydioaid ‘ainjesadwal ‘puim jo suisied o} Buieal ereq ALYINIID 2o.Lova
"Jayyeam aoepuns Bulureidxe pue Bunsesaloy o) Buielas eyeq VOIDO0TOHO3I 1IN LoZova
‘euswousyd [eo160j0J108}8W JaY}0 JO SPUIM
pabueyo sweN | ‘ainisiow ‘ainjeiadws) 0} spiebal yum suoiipuod ousydsowsie |eiauab o} Bupejas eleq JHIHISONLY ,0va
"80BLINS S,ylBs 8y} Uo psjedo| Jejem o} Buielal ereq H3ILVM J0oV4dNS zosora
"80BNS S,UUBa By} Yieausq psjeoo) Jajem o} Buiejel ereq H31VM ANNOHD L0s0va
‘sajpadoud jeojwayoy/eoisAyd pajeloosse
s)i pue Ayuenb s,Apoq Jalem adelNns-gns pue adeuns jo Alojusaul ay} o} Buiejas eleq H3IlVM sova
‘[eoo o0} Ajjeoyioads Bunejal ereq Ivoo Sov0va
‘seb [einjeu Jo wnajosnad o} Ajjeoyioads Bunejas ereq SYH/110 ¥0¥0¥Qa
‘S[elauw JO UOBOlISSEelD
pue saiadoud ‘sonsusioeieyd ‘ainjonils ‘uibluo ‘uoneoo| ay) o} Buiejal ereq STIVHANIN €0vova
‘sassao0.d [eo160j0ab paje|as pue swiopue| Buipnjoul ‘eoeuns
s.ydea ayi uo Buindoo sjuswipas parepllosuodoun ‘paliyy-uou sy} o} Buirejas ereq ADOTO3D IVIOIZHNS co0va
‘los
SE Uyons ‘s|elajew aoeuns pajepljosuooun BuiAapun 004 pijos ay} o} Bunelas ereq M¥ooda3g L0v0ova
"UOIJBLLIOJUI X004 pue S0 AQ paouapiAa se Ajjeloadsa ‘Alolsiy
ojueblo pue [eoisAyd sl ‘yues ay} jo uonisodwod pue ainyoniis ay} o} Bupielal ereq ADOT03D ¥0va
sajoN abueysn uonnuyaqg Aobajen aweN Aiobajen pi A10Baje)




¢ 98ed

Jyromourer] [OpPoA eye(] derodio)

"sylomjeu peo. o} Buneras ereq | (S3ILIMILN NOILY.LHOJSNYHL) avoy 1020Sa

"uoepodsuer) jo asodind sy} 4o} pasn syiomiau o} Bupelal eleq S3ILIMILN NOILVY.LHOdSNVHL 2osa
's|ley Ao ‘suoie)s ayjeam

‘s1amo} uonieAlasqo auly '6e “1sassjul a1ignd ayi aales o} pasn sbuip|ing o} Buielas eyeq 3HNLONYLS oIand ¥010sQ
‘sid}jows

's|iw mes 6@ "sesodind [eujsnpul Joj pasn are yoiym sbuipjing o} Bugejal ereq IHNLONYLS TVIHLSNANI €010sd

"sbuljjemp [enuapisai Joj pasn sbuipjing o} Bupejal eleq IYNLONYLS TVILNIAISTH 2010sd

"sosodind [ejo1awWWod 1o} Pasn S| Yydlym pue| o} bulelal ereq JHNLONYLS TVIOHINNOD LoLosa
*0}0 ‘SAIJIAIJOR [BLISNPUI ‘SBIJIANJOR |BI0JoWW 0D

‘uoneyqey jo asodind sy Joy pasn sainjonuis Jaylo pue sbuipjing o} Bunejal eleq JHUNLONYLS TYHNLOILIHOYY Losa
'sBuip|ing ‘uoirenodsuel) ‘uoeoIUNWWOD ‘saniin *6'a 'salAnoe

|e1oos pue ojwouods yoddns yoiym ‘sainjonuys [eoisAyd epew-uewny jnoge eyeq JHNLONYLSYHANI [[a}
‘sadeospue| [ein}NO pue Sa}is 9Sn [euoilipe.}
‘salnjes; [einjonJls ‘salis [eolbojoayole :Buipnjoul sailiAloe uewny juasaid pue

MoN |  ised yim pejeloosse sainjesy [eoisAyd [einjeu pue epeuw-uewny yiog o} Bupeles ejeq 30HNOS3IH IDVLIHIH vHNLIND 9lva

MoN ‘uoiBas usAIb e ) Buin)| sfewwew suuew Jo Jaquinu ay} 0} Buielas ereq NOILYINdOd TYWAVIN INIHVIN 20s1va

2090%Q Uo paseq moN "uoiBa uaAIb e ul Buinll ysy sulew Jo Jequinu ay} o} Bupelal eleq NOILVINdOd HSI4 INIHVIN L0S1+vQ
‘[eAIANS S 1O}
‘19yem ay} ul swsiuebio Jaylo pue Jsjem JO SJUBN}IISUOD IO JBJeM UO S3l|aJ PUe Jajemles

90vQ uo paseq maN Japun Jo ‘uo ‘Ui 8joko Byl s} jo Hed [eOlLD B SBA]| Yolym uoxe} e o} Buielas ereq SINSINYOHO INIHYIN Slva
‘punoy} Ajjew.ou ale s|ewwew

MON QuuBW dJ9ym Juswuoliaud Jo uolbai ay) Buikyenb Jo Buihnuenb ‘Buiguossp ereq 1VLIgVH TYIWWVYIN 3NIHYIN 20¥1Lva
‘punoy Ajjew.ou aie

L0901 UO paseq MON | Uslj duLBW S18YM JusWwuoIAUS Jo uoiBal sy} Buikyienb Jo Buikyiuenb ‘Buiquosep ereq 1v1IgvH HSId INIHVYIN LovL¥a
"WIBY) USdM]aQ Ino20 Jey} sassaosoid

901 Uo paseq ma| | [euonouny ay} pue [euaiew Bulall-uou ‘swsiuebio Buial sepnjoul 1ey) waisAs aulew Auy SINILSASODT ANIHVYN v1va

2090 U0 paseq meN ‘uoiBas uanIb e ul Buinll ysy Joremysaly Jo Jaqunu ay} o} Bunelal eleg NOILYINdOd HSI4 HILYMHS3HH LogLya
‘[eAIANS S} 10} ‘Ja)em
8y} ul swsiuebio JaYlo pue Jajem JO SJUSN}ISUOD JO JSJeM UO Salja1 PUR Jayemysal)

90¥@ uo paseq meN Japun 1o ‘uo ‘u 81oAd 8| s) Jo Led [eoNUD B SBAI YdIym uoxe) e o} Bupeles ereq SIWSINYOHO O1LYNOY €lva
‘punoy Ajjewiou are ysi

1090¥Q U0 paseq MeN |  Jelemysal} e1eym juswuoiiaue Jo uoibai ey} BuiAyienb to Buifypuenb ‘Buiguosep ereq 1v1IgvH HSId H31YMHS3YL LozLva
"WIBY) USam}ag Jndo0 Jey} sassaoold [euoijouny

90¥@ uo paseq meN au} pue [eusjew Buial-uou ‘swsiuebio Buia| sapnjoul feus walsAs Jeremysaly Auy SIW3LSAS0O3 21LYNDV r487q]

sajoN abueysn

uonnuyaqg Aobajen

aweN Aiobajen

p| Aiobajen




SIomaureL] [SPOA ®Ie(] 91erodio) 1 98eg
"awl} JaAo sisalo} 0} sabueyo o Buipiodal sy} 0} pajejal ereq ONIHOLINOW 1S3HOH Loroed
"Wayl Yium pareroosse swsiuebio pue swalsAsoos [el1sals) Jo Alljigela pue yiesy INIWIDVYNYIN
pabueyo swep | wis) Buoj sy} ainsus o} pepasu buibeuew pue ‘Guuoyuow ‘Buluueld ayy 0} Buneal eleq WILSASOD3 IVIHLSIHHIL 109d
*Ayirenb Jre pue Ayjenb jios ‘Aypenb Jeyem :'6'9 JuswuoliAua
[einjeu ay} uo suewny o Joedwi ay) Buibeuew pue Buuopuow oy Bunelas ereq ANIWIOVYNYIN TYLINIIWNNOHIANT 9d
‘sjuswysi|gelse
[BLISNPUI IO [BUBPISSI ‘[BI0JBWIWOD WOJ) JONBW B}SBM 4O Juswieal} 8y} o} Bunejel ereq AININLYIHL IOVMIS 20905d
‘SyIoMleu Jomes ey o} Buiejel ereq SEENNEL 1090Sa
*SJUBWYSI|ge}SS |BlisSnpul JO [eljuapisal ‘|ejoJawwod Wwolj Jajew
B]SEM JO JUBWSSINGSIP PUB ‘JusWleel] ‘UolOa||02 Bu} 0} sxiomleu 8y} o} Bulejel eleq S3AILNILN IDOYMIS 90sa
"sayip/swep :'6e ‘apew (S31LITILN SYHOM HIALYM)
UBW JO [BINJEU B UBD "Id}eM JO MOl 8y} dtejnbas yoiym sainjons o} Buieas eled | IHNLONYLS LINIJWNIVLINOD HILVM £0505d
(salLniLn
1eyem Jo abelols pue uoNDB||00 By} 10} pasn siioaasal o} Buiejel ereq SYHOM HILVM) SHIOAHISTY 20s0sa
(sa1LLn
"19¥em Jo uolNquIsSIp 8u} Joj pasn sxiomjau suljadid o} Bupelel ereq SYHOM "3 LVM) SANIN3dId 1050SA
“1orem Bunnquisip pue ‘Buiiols ‘Bunos||0o jo esodind au} Jo} syiomieu o} Bunejes eyeq SAILIMILN SYHOM HILVM s0sa
"wep 21109j9 0ipAy
‘Jueyd Jomod Jesjonu :*6-o "ABisus [eouios|e Bresousb yolym sanjioe) o} Bulelal ered | (STILIMILN ADYINI) NOILYHIANID 20t0sa
"seb |einjeu pue |10 ‘Auouiosie B "ABisus jo uoissiwsuel) auy o} Bunela eleq | (SIILITILN ADHINT) NOISSIWSNVHL L0¥0Sa
‘1o pue seb snjd saainos Jayjo
wouy ABiaus o088 pue ‘oL1oa|80IpAY ‘Jesjonu jo aq ued ABisug -ABieus Bunywsuely
10 mc_ww._wcwm 10 asodind 9y} 10} pasn ale Ydlym saljljioe) pue syiomiau 0} mc_ym_w‘_ eleq S3AILIAILN ADHINT ¥0S8A
"yl 8y} Jo a0euns 8y} yresuaq pebiawaqns 1o (sa1LLn
MO[2] ‘OAOQE dIB SBUI| UOISSILUSUR} BU} SJ9UM SHIOMIBU UoiedjuNWwWod o} Bupelal eleq NOILYOINNWWNOD) SANIT/ST1aVD €0£05d
(salLniLn
"8}l||S1ES BIA S| UOISSIWISURI] DI9UM SHIOMIBU UolEDlUNWWOD 0} Bulelel ereq NOILVOINNWWOD) JLITT3LYS 20€0sa
(sa1LLn
"UOISSIWSUE.I} JO SPOW Y} S| SBABMOIO|W SI8YM SBIIIIN UoledjuNWWod o} Bulelal ereq NOILYOINNWNOD) IAVMOUDIN 10£0sa
"UOBOIUNWIOD 10} PASN S3Iomjdu 0} Bulyejal ereq S3ILIMILN NOILYDINNWNOD €0sd
(salLniLn
*J9Yem UO uofenodsuel} Joj pasn syiomiau o} Bunejas ereq NOILY1HOdSNVY.L) HILVM ¥02050
"uoneuodsuel) Jie Joj pesn ainjonuisesul Buioddns pue syiomiau Jie o} Buejed eled | (S3ILIMILN NOILY.LHOASNVHL) HIV €0205d
"syJomjau peouiel o} Bupeel eled | (S3ILINILN NOILYLHOJSNYYL) 1ivd 20205d

sajoN abueysn

uonnuyaqg Aobajen

aweN Aiobajen

p| Aiobajen




G 98ed

Jyromourer] [OpPoA eye(] derodio)

"8} JoAo Jle 8y} o} sebueyo jo Buipiooas ay o} Buneles eleq ONIHOLINOW HIV 20909Q
ire ay} 0} sabueyo aininy sy} o} bulejas ereq ONINNVY1d HIV 109094
‘Ajjenb Jre jo Buiyosessal pue ‘Buibeuew ‘Buuopuow ‘Buiuueld ayy o} Bunejas eleq INIWIOVYNVYIN HIV 9094
'S|10s Jo Juswaoe|d pue jusweAow ay} o} Bunelal ejeq NOILNGIH1SId3d STI0S 05090
"senbjuyos) Juswabeuew |10s jo uonebisaaul sy} o} bulrejal ereq HOYVIS3d STI0S £0509d
"s|i0s 0} sebueyo ainny o} bulejas ereq HNINNV1d S110S 205090
"awi} JaAo s|los o} sebueyo jo Buipiodas sy o} Buneles eleq ONIHOLINOW STI0S Losood
"awl} JaAo |los a3 ul sabueyo o} Bulejas ereq INIWIDVYNVIN ST10S 5090
‘senbiuyos} Juswabeuew [einnoube jo uonebisaaul sy} o} Buiejel eleq HOHVY3S3IH IHNLINDIHOY #0¥09Q
"ymodb [einynapibe jo Juswanoidwi sy} o} bulejas ereq AINIWIONVHNI IHNLINDIHOV €0v09d
"awi Jono ainynoube o} sebueyo jo Buipioosl sy} o} Bupeles ejeq ONIHOLINOW JFHNLINDIHOY 20v09Q
"aunynoube u sabueyo aininy o} Bupelal eleq ONINNY1d IHNLINDIHOV L0¥09Q
"puE| B} JO UOHEBAIND
wouy Bupnsas suewny jo yedw sy} Bubeuew pue Buuoyuow o} Bupeles eyeq INIWIDOYNYIN IHNLINDIHOV #09Q
"a)sem pl|os jo uoledissip ay} 0} Bunelas eyeq IVSH3dSIA 3LSYM 20£000
"9)SeM pl|os Jo [eaowal ay} 0} Buielas ereq IVSOdSId 3LSYM AINos Logood
"a)sem Jo Juswabeuew sy} 0} Bunejas ereq ANIWIDVYNYIN ILSYM €09Q
"sanbjuyoa) Juswabeuew Jayem jo uonebisaaul aus 0} Buielas ereq HOHV3S3d HALVM ¥02090
"Ayrenb soyem jo Juswanoidwi sy} o} Buiejel ereq INIWIONVHNI HILVM €02090Q
"awi Jono Ajjenb pue Ayuenb ssrem ui sabueyo jo Buipiooas sy} o} Buiejel ereq ONIHOLINOW HILYM 20209d
18Yem 10} sjuswalinbai aininy o} Buieas ereq ONINNVId HILYM L0209d
"‘aw} Jano Ajjenb pue Anuenb usyem ul sabueyod jo Buipiooal ayy 01 Bune|al eleq INIWIADVYNVYIN HILVM 209a
¥0209Q uo paseq moN "sanbiuyoa) Juswabeuew Jelqey ajp|im jo uonebisaaul sy} o} Buiejas ereq HOHV3S3Y LVLlIgvH 3417aTIM 601094
£0209Q Uo paseq moN "awll} JoA0 JeHqgey afiip|im o} sabueyo jo Buipiodal sy} o} Bunejas ereq ONIHOLINOW LVL1IgvH 3417aTIM 801090
20,090 uo paseq meN ‘Jeliqey ejjp|m o} sebueyo eininy o} bunejes ereq ONINNVYId LYLIGVH 3411aTIM £0109d
10£09Q uo paseq maN "Jeliqey aj|p|im jo Jusweoidw ey} o} Buiejel eledq | INIWIONVHNIT LVLIgvH 3417A7IM 901090
"sanbjuyos) Juswabeuew 1saio} jo uonebisanul ayi o} Bupejal eleq HOYV3S3d 1S3404 501090
‘Bunsaniey ‘Bunueld :'6°e "sysalo} 0] sebueyd aininy 0} bunejal ereq ONINNV1d 1S3HO4 01094
“Jaquul} jo Bunsansey paj0.4u0d 0} Bunelas eyeq NOILISOdSIA 1S3H04 £01090
"ymoub 1sa10; Jo Juswenoidwi o} Buieas ereq ANIWIONVHN3I 1S3HOL 201094
sajoN abueysn uonnuyaqg Aobajen aweN Aiobajen pi A10Baje)




SIomaureL] [SPOA ®Ie(] 91erodio) ot 93eg
"sfewiue Jo/pue sjueld onenbe jo Buisies pue Buisantey ayi o} Bulejal eleq INIWIDOVYNYIN IHNLINDOVNOY Lioa
'senbiuyos} Juswabeuew eale [euolealoal Jo uonebisaaul ay) 01 Bune|al eleq HOHVY3S3Y NOILY3IHO3IH 00194
"seaJe [euoneaidal ul sabueyd sy} o} Buiejas ereq ONIHOLINOW NOILY3HO3d €00190
‘seale [euoljea.dal Joj sabueyo ainin o} Bulejel eleq ONINNV1d NOILY3HO3Y 2o00l9d
‘seale [euoljeasoal BujpeiBidn Jo Bulresso o} Buleas ereq 1NIWIONVHNI NOILYIHO3Y LootLeaq
‘uonezifenaal [eaisAyd Jo [ejusw 1o} Jo SallIAOR ainsig| o Hnsind Alelun|oA 8y} 1o}
pasn s821nosal jo uonoajoid Jo Buuoyuow ‘Juswabeuew ‘Bujuue|d ayy o} Bunelas ereq INIWIDVYNVYIN NOILYIHO3IH 01oa
"aoeuns NOILOVH1X3
MON | syues 8y} yreauaq woly seb [einjeu Jo/pue wnajoliad jo uonorixd sy} o} Bunejal ereq SVD TVHNLYN ANV WN310413d 906090
SAIAHNS
'$904N0S Wnajol}ad pue [eJdulW Mau Jo} uoneloldxs ay} o} Bupejas ejeq ANNIT0Y13d ANV TVHININ S0609d
"sanbiuyos) Juswabeuew Bujuiw jo uoebisaaul sy} o} bupelal eleq HOYv3S3d DNINIW ¥06090
"awil} JoAo Buluiw jo Jnsau e se sebueyo jo Buipiooas sy} o} Bulieas ereq ONIHOLINOW DNININ €06090
"Buiuiw 1oy sebueyo aininy ayy o} Buielas eyeq ONINNVId ONININ 206090
‘20euns s,yues
U} Ureauaq woJ} [0 Jo/pue s|essulw ‘[oAeIb ‘pues jo [erowsas sy} o} Bulejes eyeq NOILOVH.LX3 DNININ 10609Q
's$90In0sal wnajoiiad pue [eod ‘|aAelb ‘pues ‘[eiaulw jo uona|dep INIWIDVYNYIN
pue uojoe.IX® auj jo Bunoyuow pue uswabeuew ‘Bujuue|d sy o} Buieles erea 30HNOS3H 1V0ID0103D 6090
Buiysy
MON |eloJawwod pue [euoiiealoal 104 mSO:U 10 mc_zwm pue co_“m_zmw‘_ 9y} 01 mc_wm_w‘_ eleq NOILLYIND3Y S3IH3IHSIE <0809d
pabueyd ‘joq "W} JOAO sayojed pue saniAnoe Bulysiy jo Buloyuow ayi o} Bunejal eleq ONIHOLINOW S3IH3HSIL €08090
"sauaysiy o} sabueyo ainny o} Bunejas ereq ONINNVY1d S3IHIHSI 208090
palajep usaq aAeY 08090 ‘s9lel(auUdAUl Bullew pue ‘sueaoe)snio .r_m_h 10} mc_cm_vp |leuolnealdal
pue 108090 ose ‘pabueyn | pue |eloiawwod jo Buluue|d pue Buibeuew ‘Bunenbal ‘Bupoyuow ayy o} Bunelas eleq INIWIOVYNVYIN SIIHIHSIH 8094
pabueyo Bujuesw » sweN "sanbjuyoa) Juswabeuew uonendod ajip|im jo uonebisaaul ay) o} Buieel eled | HOHYASIH NOILYINAOd I411ATIM #0209Q
ONIHOLINOW
pabueyo Bujuesw B sweN ‘awl} Jano suoieindod ajipjim 0} sabueyo jo Buipiooas ayl o} Buiejal ereq NOILYINdOd 3I4IN1a1im £02094
pabueyo Bujuesaw g sweN "suope|ndod aj|p|im o} sebueyd aininy o} Buiejal ered|  HNINNV1d NOILYINdOd 341TATIM 20,090
INIWIONVHNI
pabueyo Buiueaw @ sweN "suonendod aj|p|im Jo Jusiaroiduil sy} o3 Bulieras ereq NOILYINdOd 3411aTIMm 10,090
‘swsiueblo |eu}salIs} Jo UoRAISSUOD BU) 0} pajejal [eob paulw.slepald INIWIOVNVYIN
pabueyo sweN © 4O JUSLIBASIYIE. BU} Ul }nsal 0} paje|ndjed suonoe Jo Buiyel ays o) Buielas eyeq WSINVOHO VId.LS3dyaL £09d
"sanbiuyoa) Juswabeuew Jte jo uonebisaaul ayy o} Bunejal eleq HOHV3S3Y "IV €0909Q
sajoN abueysn uonnuyaqg Aobajen aweN Aiobajen pi A10Baje)




Ly 98ed

Jyromourer] [OpPoA eye(] derodio)

‘swisiueblio Jsjemysaly j0 UOIIBAIBSUOD 8y} O} peje|a. [eob paulwielep

MmaN -a1d e JO JuswdABIYOR By} Ul }Ns8l 0} pale|noled suoloe jo Buiyel ey o} Bunejes ele@ | LNIWIDVYNVIN WSINVOHO OILYNOVY 819d
's90IAIS [e0160]008 Buipnioul ‘sassao0.d pue suoioun) Wa)sAs0od Jayemysal) INIWIOVYNYIN
MmoN ureurew pue swsjuebio Jeyemysal; jo AISIBAIP-0Iq U} BAIBSUOD JeU} SBIIAROY W3LSASOO3 JlLYNDV 219d
‘swisjueBlo suLewW JO UOIBAIBSUOD BU} O} paje|al [eob paululslep
MmaN -a1d e O JuswaABIYdR By} Ul }Ns8l 0} pale|nojed suoloe Jo Buiel eyy o} Bulees eled| LNIWIDVYNYIN WSINVOHO INIHVIN 919d
'saoIMas [e0160]00a Buipnjou) ‘sessaooid pue suoioun) Wa)sAsood
MaN suuew ulejulew pue swsiuefio suuew Jo AysIaAIP-0Iq 8y} BAIBSU0D Jey) SBlIAOY | LNIINTDVNVIN WILSASOOT ANIHVYN sioa
MON 'san|eA 9]uads jo uopoajoid Jo Buuoyuow ‘Juswabeurw ‘Buiuueld ayy 0} Bupejal eleg|  INIJWIDVYNYIW IDHNOSIH IVNSIA 190
's90inosa. abejusy INIWIOVNYIN
MmaN [e4nno jo uoiensesald pue Buuoyuow ‘uswebeuew ‘Buiuue|d ay) o} Bunelal ereq JOHNOS3Y ADVLIHIH IvHNLIND €19d
'$90IN0S8I pue 8sN-pue| WsuUNo} ul sebueyo o} Buneles ereq ONIHOLINOW WSIHNOL coctoa
‘peseq S| WsLNo}
UOIYM UO SUOIORIJIE PUB SJUSAS SpeW-UBW puB S80IN0Sal [einjeu sy} o} Buiejal eyeq S3DOHNOSIH INSIHNOL 102190
‘saiunpoddo pue saibaje.is wsuno} jo Juawabeuew pue Bujuueld sy} o} Bunejas eleq INIFWIDVYNVIN NSIHNOL z219a
"ysy [[oYs pue ysy uy 6o
's90in0sal Jo Juawdojaasp pue ymoib ainsus o} Aysnpul ayy buiyeinba. oy Bunejas ereq HNINNVY1d 3HNLINOVNOV 10L19a

sajoN abueysn

uonnuyaqg Aobajen

aweN Aiobajen

p| Aiobajen







References

R-1 BC-MA-50-7846 LandData BC Corporate Data Modelling Standards and Guidelines

R-2  Object Oriented Modelling & Design, James Rumbaugh et al, Prentice Hall, New
Jersey, 1991

R-3 ORACLE CASE*Method Entity Relationship Modelling by Richard Barker, published
by Addison Wesley, 1990

R-4 ERwin Methods Guide, Logic Works Inc., 1995

R-5 Spatial Archive and Interchange Format: Formal Definition, Release 3.2, January
1995, Surveys and Resource Mapping Branch, B.C. Ministry of Environment, Lands
and Parks

R-6 Land Information Management Framework (LIMF), Volume 1, Section 1.3, Scope

R-7 LandData BC Phase IIIA, CDM Support Plan, RIC Common Data Model, Executive
Summary

R-8 BC-MA-50-7367 LandData BC System Architecture, MacDonald Dettwiler, August
29, 1996

R-9 Federated Database Systems for Managing Distributed, Heterogeneous, and
Autonomous Databases, Seth & Larson, ACM Computing Surveys, Vol. 22, No. 3,
September 1990

R-10 Consolidated Wildlife Inventory Data Model Project, Habitat Inventory Section,
Wildlife Branch, Ministry of Environment, Lands and Parks (MELP), September
1995

R-11 Introduction, SAIFLite, Release 1.1, March 1996, at Internet URL
http://www.env.gov.bc.ca/gdbc/fmebc/comment4.htm

R-12 ITAO, Review of Spatial Data Management Capability in the Government of British
Columbia, January 8, 1996

R-13 BC-MA-50-7150 LandData BC Data Modelling Tools Evaluation Report, MacDonald
Dettwiler, October 20, 1995

R-14 DATA RESPONSIBILITIES Policy and Standards, Systems Services Branch, June

1993, published on Internet as Data Administration Practice #3, at Internet URL
http://ssbwww.env.gov.bc.ca/~datadmin/practices/dap3.html#toc

Corporate Data Model Framework Page 49









Queen’s Printer for British Columbia©
Victoria

7680000774



