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1 Introduction 

1.1 Purpose 
 
The purpose of the BC Spatial Pilot Program Report is to summarize the activities and outcomes 
of the BC Spatial Pilot project, highlighting especially: 

Á The background of the project, particularly with respect to establishing best practices for 
spatial data management and moving towards data integration services. 

Á The project scope, including activities, deliverables and timelines. 

Á The project requirements for data management, including data transfer, load, integration, 
analysis and reporting. 

Á The process model, including high-level data management workflows, generic processes 
common to all datasets, and configuration requirements unique to individual datasets. 

Á A data specification that meets the BC Spatial information management requirements. 

Á A deployment model that describes the required information technology infrastructure. 

Á A rollout strategy that establishes a plan for implementing the BC Spatial infrastructure in 
Production. 

1.2 Intended Audience 
 
This document is intended to be reviewed by representatives of the following stakeholders: 

ICIS Project Management ς to confirm compliance with the goals, objectives and timelines of 
the project, and to manage expectations among the stakeholders for this content. 

ICIS Members ς to ǳƴŘŜǊǎǘŀƴŘ L/L{Ω ǎŜǊǾƛŎŜǎ ŀƴŘ internal processes associated with member 
data. 

ICIS Technical Staff ς to understand the procedural and technical requirements associated with 
BC Spatial services. 

1.3 Background and Guiding Principles 
 
ICIS conducted a data management audit in the first quarter of 2009, the intention of which was 
to get a clear understanding of the state of its data handling practices, including their 
ŜŦŦŜŎǘƛǾŜƴŜǎǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŎƻǊŜ L/L{Ω ǎŜrvices, their sustainability with respect to staff and 
computing infrastructure, and their compatibility with industry-standard best-practices for 
managing spatial data.   

This exercise resulted in a number of information management recommendations ς which serve 
also as pilot program guiding principles: 

 Automate where possible, with minimal manual intervention, 

 Leverage technology and available licensing to maximum effect, 
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 Rely on authoritative sources (rather than anecdote) to report on data and data 
processes,  

 Establish transparent and repeatable processes for data manipulation, 

 Design for extensibility in the data model, to accommodate future expansion, 

 Establish generic design patterns for data translation to maximize script re-use among 
ICIS members and to minimize customized processes for each dataset, and  

 Focus effort on the core services required by members. 

This set of recommendations, established independently of any program initiatives, converges 
with a renewed commitment by the ICIS board and staff to concentrate society efforts on 
progress towards the establishment of a single parcel fabric for its members.   

Insofar as the challenges to achieving a single parcel fabric include reconciling diverse data 
specifications consistently and in a repeatable way over time, the core recommendations for 
data management practices are themselves a necessary foundation for a single parcel fabric. 

1.4 Project Approach 
 
This phase of the BC Spatial program includes four principal milestones: 1) Data Assessment, 2) 
Data Management Framework, 3) Data Processing Automation, and 4) Rollout Strategy.  The 
measures and deliverables associated with each are described in detail in the Project Charter.  
During the course of the project, all 4 milestones were absorbed into the Pilot Project and are 
addressed in this document. 

The encapsulation of these milestones in the pilot program provides several benefits: 

 Time-box the initial development/re-development to control costs, better understand 
full implementation costs, and demonstrate tangible progress over a short period of 
time.  Use the results to quantifiably plan a more comprehensive implementation. 

 Core concepts are leveraged from thematically similar Spatial Data Infrastructure (SDI) 
initiatives, but have not been deployed in ICIS context previously; utilize small scale 
project to prove their effectiveness for ICIS business. 

 Demonstrable technology is much more effective at communicating possible integration 
solutions than discussion alone; utilize the BC Spatial pilot infrastructure to demonstrate 
how a well-managed spatial data infrastructure can provide robust parcel integration 
and reporting services without becoming bogged down in identifying a perfect solution 
for all stakeholders up front. 

 Internal (ICIS) data processing workflows are potentially dramatically affected; allow for 
careful data processing design and skill transfer to staff. 

 Computing infrastructure is undergoing parallel upgrade path, so a smaller footprint 
development path would offer less risk of service disruption. 

 Ensure greater stakeholder participation (data provider and consumer) with a phased 
and consultative approach. 
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The pilot program is intended to exercise a full data life-cycle, including: 

 Transfer data from a member to ICIS infrastructure, 

 Archive member-provided datasets in their as-provided form, 

 Assess data to identify and report on characteristics important to members, 

 Integrate disparate datasets together, and  

 Load and prepare spatial data for distribution. 

In keeping with the guiding principles (above), the pilot program heavily leverages out-of-the-
box technology for data transformation ς FME Server ς the recognized industry leading spatial 
extract, transform and load solution.  The project plan includes the following major activity 
tracks: 

 Infrastructure: Establish a computing infrastructure that will support all the required 
data transfer and transformation processes.  Accomplishments in this track are 
documented in Section 5. 

 Database: Design, implement, test and document a data model that will support all of 
the data management requirements.  Accomplishments in this track are documented in 
Section 4. 

 Process Design: Design, automate and document high- and low-level processes for 
spatial data management.  High-level processes describe the overall data lifecycle from 
member submission through archiving, load, integration, reporting and distribution.  
Low-level processes are specific to individual datasets, and have both generic 
components that are common to all datasets, and custom components that may be 
unique to each dataset.  Process design accomplishments are documented in Section 3. 

1.5 References 
 

Document Description 

ICIS GIS Data Management 
Audit 1.0 

Assesses key data management practices and provides best-
practice based recommendations for effective control of 
leading GIS data management objectives. 

 BC Spatial Project Charter 2.2 Provides further background, scope, costs, schedule, team 
and some discussion of risks, benefits and constraints. 
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2 Requirements 
This section documents the requirements for the BC Spatial Pilot Project.  Requirements are 
derived from the ICIS GIS Data Management Audit as well as from longstanding and well-known 
goals for the establishment of a single parcel fabric. 

2.1 Vision 

 

2.2 Business Needs 
The BC Spatial pilot project is focussed on addressing the following core business requirements: 

 Establish a quality assurance program for spatial data sharing and management 

 Integrate parcel data in reliable, efficient and repeatable ways 

 Report on data qualities and data management processes 

These needs are decomposed into the following functional and non-functional requirements. 
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2.3 Non Functional: Spatial Data Management 
Generally, the requirements for spatial data management are based on commonly-applied 
information warehousing controls and industry-standard best practices.  The ICIS GIS Data 
Management Audit (version 1.0) discusses many of these in detail; many apply broadly to 
establishing and maintaining data sharing relationships, while others have specific technology 
configuration implications.   

C o l l a b o r a t i v e  s h a r i n g  a n d  i n t e g r a t i o n  
o f  s p a t i a l  d a t a  f o r  t h e  e c o n o m i c  a n d  

s o c i a l  b e n e f i t  o f  B r i t i s h  C o l u m b i a 
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Specific spatial data management requirements for the BC Spatial Pilot Project are: 

 To automate data management processes end-to-ŜƴŘ ǘƘǊƻǳƎƘ L/L{Ω ǿƻǊƪŦƭƻǿ 

 To implement transparent and repeatable workflows 

 To make the most efficient and effective use of GIS technology 

2.3.1 Process Automation 
BC Spatial data management processes should be highly automated.  Manual data processing is 
ƴƻǘ ǎǳǎǘŀƛƴŀōƭŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ L/L{Ω ƘǳƳŀƴ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ƴƻǘ ǎŎŀƭŀōƭŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ 
desired data volumes and rates of change. 

2.3.2 Transparent and Repeatable Workflows  
BC Spatial data management processes should be based on workflows that are transparent with 
respect to the ways in which data may be altered/changed.  Transparency provides data 
custodians with an understanding of how their information is manipulated, and data consumers 
with an understanding of the value-added processes performed (i.e. standardization, quality 
reporting, etc.). 

BC Spatial data management processes should be repeatable ς both by the staff tasked with 
carrying them out, and by other resources in case of backup and transition.  Repeatable 
workflows are an important component of an overall quality assurance program supporting 
process automation, business continuity and service expansion.  

2.3.3 Leverage Appropriate Technology 
The BC Spatial computing infrastructure should strive to leverage technology as fully as possible.  
In an environment that is maintained by few human resources, off-the-shelf solutions are 
preferable to custom-built systems; existing licensed software should be tasked according to 
their core competencies.  For instance ArcGIS Server and Microsoft SQL Server should be 
configured as a comprehensive spatial data management system; FME Workbench and FME 
Server should be used for data transformation and integration. 

2.4 Functional: Fabric Integration 
The high-level requirement to present a single parcel fabric can be readily decomposed into a 
number of sub-requirements as soon as one begins to analyze the challenges to integrating 
parcel data in BC.  While the full set of requirements for an integrated parcel fabric extend 
beyond this phase of the BC Spatial program and will be dependent in detail upon agreed final 
specifications for the layer, we can establish the following high-level integration requirements 
for this first phase: 

 Use authoritative information, not anecdote, to report on data 

 Assess and report the data qualities in ways that will assist data consumers in 
determining its fitness-for-use 

 Assess and report the data structure in ways that will assist data managers in 
integrating parcels into a standardized structure 
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2.4.1 Authoritative Commentary 
BC Spatial will adhere to a principal of using authoritative data to comment on other data.  For 
instance, ICIS will not rely on anecdotal statements of quality or completeness, but will seek out 
and integrate other datasets that can be used as evidence in support of data quality claims.   

In all respects, ICIS will maintain neutrality with respect to the content that it shares and seek to 
document and describe it for members using the best available assessment techniques.   

2.4.2 Data Quality Reporting 
The principal data characteristics used by members to determine fitness for purpose are: 

 Vintage: business currency of the data; also the release date of the data. 

 Completeness: the extent to which all parcels within a jurisdiction are represented. 

 Spatial accuracy: the extent to which parcels are topologically correct (internal to and 
between adjacent jurisdictions); the extent to which parcels are reflective of their 
registered survey dimensions; the extent to which parcel locations are accurate with 
respect to the real world. 

BC Spatial will implement processes that identify and report these characteristics in the data. 

2.4.3 Data Structure Reporting 
The principal data structure ŜƭŜƳŜƴǘǎ ǘƘŀǘ ƛƳǇŀŎǘ L/L{Ω ŀōƛƭƛǘȅ ǘƻ ƛƴǘŜƎǊŀǘŜ ǇŀǊŎŜƭ Řŀǘŀ ŀǊŜΥ 

 Attribution : standardized attributes, including especially standardized parcel identifiers 
(PID, PIN, JUROL). 

 Format: source data format, such as Shapefile, Geodatabase, AutoCAD drawing file 
(etc.); some formats impose limitations on the data contained or other difficulties with 
ǊŜǎǇŜŎǘ ǘƻ Řŀǘŀ ƛƴǘŜƎǊŀǘƛƻƴ όƛΦŜΦ {ƘŀǇŜŦƛƭŜǎ Řƻ ƴƻǘ ǎǳǇǇƻǊǘ ΨǘǊǳŜ ŎǳǊǾŜǎΩύΦ 

 Spatial reference: source data may either be spatially referenced or not.  Data that is 
spatially referenced need to be coordinated into a common projection to be useful 
across jurisdictions. 
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3 Process Specification 
This section documents the processes and workflows used to satisfy the requirements described 
in Section 2.  The high-level BC Spatial data management process is illustrated below.  FME 
software is used to automate and chain the processes together so that there are no processing 
gaps between data acquisition and publication to the broader membership. 

This generic workflow is intended to support each ICIS member in their submission process; the 
ǘŜŎƘƴƛŎŀƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŜŀŎƘ ƳŜƳōŜǊΩǎ ŀǳǘƻƳŀǘŜŘ ǿƻǊƪŦƭƻǿ ǿƛƭƭ ŘƛŦŦŜǊ ƛƴ ǎƻƳŜ ŘŜǘŀƛƭ ƛƴ 
accordance with the specifics of their public data model. 

 
Figure 1: High-Level Data Management Processes 

 

3.1 Transfer 
The data transfer process generally describes the activity of physically transferring ICIS member 
data from member infrastructure to ICIS.  In the past, this has taken several forms, including 
email, media transfer (i.e. delivery on CD/DVD), manual upload to SharePoint folder, and 
scripted transfer.  The BC Spatial program intends to standardize and automate this process in a 
manner that chains seamlessly with the remaining data management processes. 

5ŀǘŀ ǘǊŀƴǎŦŜǊ Ŏŀƴ ǘŀƪŜ ǘƘŜ ŦƻǊƳ ƻŦ ŀ ΨǇǳǎƘΩ ƻǊ ŀ ΨǇǳƭƭΩ.  A push process is initiated by an ICIS 
member ŀƴŘ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ǘƘŜ L/L{ ǎŜǊǾƛŎŜ ōŜ ǾƛǎƛōƭŜ ǘƻ ǘƘŜ ƳŜƳōŜǊΩǎ Řŀǘŀ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ; a pull 
process is initiated by ICIS and requires that the member data be visible to the ICIS service.  For 
the BC Spatial pilot, the Town of View Royal served as a test site for push-style automated data 
transfer; the City of Vancouver and the City of Nanaimo, who host public data sites, served as 
test sites for pull-style automated data transfer. 

Both processes rely upon an ICIS-hosted web service that performs the data transfer.  The data 
transfer service is an FME workbench script deployed through FME Server.  While many ICIS 
members have similar/common data transfer requirements, each data transfer service is unique 
to a specific ICIS member and is configured to transfer specifically agreed-upon data in the 
ƳŜƳōŜǊΩǎ Řŀǘŀ ŦƻǊƳŀǘΦ  /ƘŀƴƎŜǎ ǘƻ ŀ ƳŜƳōŜǊΩǎ Řŀǘŀ ǎǘǊǳŎǘǳǊŜ Ƴŀȅ ƛƳǇŀŎǘ ŎŜǊǘŀƛƴ ŘƻǿƴǎǘǊŜŀƳ 
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processes, such as assessment, loading and integration.  Upcoming releases of FME, which 
provide generic data readers (i.e. source datasets whose format does not need to be known at 
design time), may provide for more sophisticated data handling as part of this process, resulting 
in reduced impacts of structural changes in the source data. 

The data transfer component of an automated FME script is represented by the ICIS member 
data connections (see below).  For a push-style transfer, the connection parameters need to be 
published so that they are available as customizable options in the data transfer web service.  
For a pull-style transfer, the connection parameters should not be published since the source 
location details should not change or be re-configured from one transaction to the next. 

The following image illustrates a typical BC Spatial data management script (FME), highlighting 
the specific ICIS member data to be transferred. 

Figure 2: Data Transfer FME Configuration 

 

The FME script, deployed as a web service through FME Server, is assigned a unique URL.  The 
service is invoked via the URL/web page.  Push-style data transfer services include data source 
published parameters that are configured at runtime.  An ICIS member will access this 
parameter via the data transfer web page to upload a file from their local file system.  The 
following image shows the Town of View Royal data transfer web page, highlighting where the 
client can upload their local file for submission to ICIS. 

Figure 3: Push-Style FME Web Service Example 
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The pull-style data transfer service does not include published parameters for the data source 
files, since these are hard-coded to point to a published data location.  The following image 
shows the City of Nanaimo data transfer web page, which requires no additional parameters to 
be executed. 

Figure 4: Pull-Style FME Web Service Example 

 

3.2 Archiving 
The BC Spatial archiving process ensures that member data transferred to ICIS is preserved in its 
as-delivered structure on the ICIS file system.  Each transferred file is given a date/time stamp 
and archived in a repository indexed on the ICIS membership.  Data archiving is a best-practice 
that provides failover and recovery support in the event of service disruption, and allows for 
transparency and auditing with respect to data manipulation processes that are subsequently 
performed on the submitted datasets. 

The following image shows the file repository established for the BC Spatial pilot. 

Figure 5: BC Spatial File Repository 

 

The archiving process is accomplished by python logic that fires prior to the execution of the 
data transfer script.  FME provides native support for python startup logic directly within the 
workbench environment.  The following code snippet provides the logic for archiving data 
sources from the data transfer script. 
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import pyfme  
import re 
import os  
import shutil  
from datetime import datetime  
logger = pyfme.FMELogfile() 
for k in FME_MacroValues.keys(): 
     key = str(k) 
     val = FME_MacroValues[key] 
      
     # Look for 'Source Dataset' among the keys; full pathname provided 
     if re.match("SourceDataset", key): 
          
         # Standardize the slashes (full pathname) 
         fpVal = val.replace('/',' \ \ ') 
          
         # Standardize the .zip filename (full pathname) 
         fpVal = fpVal.replace('__zip','.zip') 
          
         # Pattern looks like: 'C:\blah\blah\ filename.zip\ filename.zip' 
         # Split on '.zip' to get the string up to the first instance 
         splitPath = fpVal.split(".zip") 
         fullPath = splitPath[0] + '.zip' 
          
         # Pattern may look like: '""C:\blah\blah\ filename.zip\ filename.zip' 
         # Strip leading double quotes 
         fullPath2 = fullPath.lstrip('\ "') 
          
         # Continue if the value is not referential (i.e. [FME_MF_DIR]) 
         if re.match("C:", fullPath2): 
             logger.log('Source zip file: ' + fullPath2) 
              
             # Repository value is provided as a published parameter 
             repository = FME_MacroValues['Repository'] + '\ \ ' 
             logger.log('Destination repository: ' + repository) 
              
             # File name is everything in the full path after the last \  
             fName = fullPath2.rsplit('\ \ ', 1)[1] 
             logger.log('File name: ' + fName) 
              
             # Datestamp in the format _MMDDYYYY.zip 
             dateStamp = datetime.now().strftime("%m%d%Y") 
             dateStampedFileName = fName.split(".zip")[0] + '_' + dateStamp + '.zip' 
             logger.log('Date-stamped file name: ' + dateStampedFileName) 
              
             # Full path + file name 
             fpFileName = repository + dateStampedFileName  
             logger.log('Full path file name: ' + fpFileName) 
               
             shutil.copy(fullPath2, fpFileName) 
              
             if os.path.isfile(fpFileName):  
                 logger.log("Successful file copy to " + fpFileName) 
             else: 
                 logger.log("Unsuccessful file copy") 
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3.3 Assessment 
Data assessment processes occur at two separate points in the overall workflow: 1) when data is 
being transferred and loaded to the ICIS database, and 2) when data is being standardized and 
integrated.  Transfer and load processes may occur at many points (either initiated by ICIS or by 
the member); integration processes will be triggered when there is new data to integrate. 

Transfer and load assessments focus on characteristics of the data that are independent of 
other datasets, including its vintage (date received), file type, currency, projection and attribute 
availability.  Integration assessments focus on the relationship of the submitted data with other 
datasets and include measures of currency, completeness and topological integrity with respect 
to neighbouring jurisdictions. 

FME script assessment components include the published parameters that describe member 
data submissions, inline transformers that ŘŜǊƛǾŜ ǉǳŀƭƛǘƛŜǎ ŦǊƻƳ ǘƘŜ Řŀǘŀ ŀǎ ƛǘΩǎ ōŜƛƴƎ ǇǊƻŎŜǎǎŜd, 
and a generic BC Spatial assessment data model that stores the results of the data assessment.  
The following image illustrates several inline data transformers that perform data assessment 
functions on member data.  The data assessment information model is described in Section 4. 

Figure 6: FME Functions for ICIS Member Data Assessment 

 

3.4 Load 
ICIS member data, having been transferred, archived and assessed by the data transfer script, is 
then loaded to the ICIS database.  Transaction statistics such as which integrated layers are 
impacted by the data transfer, are also loaded to a log table; this information is later used to 
direct periodic integration processes (Section 3.5, below). 
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Each member dataset is loaded to its own layer in the database.  This layer is considered a 
staging point for an integrated load to Production.  These discrete member data layers adhere 
closely in their structure to the source information; standardization and integration processes 
occur separately.  The retention of a discrete layer for each member supports failover and 
redundancy objectives and provides a foundation for possible change-detection processes in the 
future. 

3.5 Integration 
BC Spatial integration processes stitch together member-submitted data into a single 
homogenous representation.  While the specific desired representation for cadastral parcels in 
BC has yet to be finalized, two example specifications were developed for the BC Spatial pilot.   

The first integrated specification (LOCAL_GOVERNMENT_CADASTRE) reflects the structure and 
content of cadastral data described in the ICIS DSLA.  The integration script maps member data 
fields to the LOCAL_GOVERNMENT_CADASTRE data fields.  In the case where a member dataset 
does not have a required attribute, no attempt is made to create it ς the field is simply left 
blank.  Attempts are made to standardize PID parcel identifiers into 9-digit strings without 
spaces or dashes. 

The second integrated specification (MASTER_PARCEL_CADASTRE) reflects the structure and 
content of the INTEGRATED CADASTRAL FABRIC and uses a province-wide attribute source for 
standardized thematic representation and as a reference for parcel content.  This integration 
script ǘŀƪŜǎ ƳŜƳōŜǊ ǇǊƻǾƛŘŜŘ ǇŀǊŎŜƭ Řŀǘŀ ŀƴŘ ŀǘǘŀŎƘŜǎ ŀǘǘǊƛōǳǘŜǎ ŦǊƻƳ DŜƻ./Ωǎ a!{¢9w 
PARCEL TABLE, resulting in a consistent attribute representation across jurisdictions (provided 
that the member data includes PIDs for linking). 

These integration specifications provide just two examples of how parcel data from diverse 
sources might be integrated.  Future phases of work might look at establishing a consensus rule-
base around integration that would result in a single product that supports all members, or 
multiple sets of rules that can establish different products for different purposes. 

In addition to fabric-building, the integration scripts also perform additional data assessment 
analyses related to how well the individual datasets integrate.  For example, the scripts 
determine the degree of correlation between local government parcel data and the MASTER 
t!w/9[ ¢!.[9 όƛΦŜΦ ΨƴǳƳōŜǊ ƻŦ ƳƛǎǎƛƴƎ ǇŀǊŎŜƭǎΩύ ŀƴŘ ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ (and where) parcels in 
adjacent jurisdictions overlap. 

Integration processes are scheduled to occur on a regular basis so that the data presented to 
ICIS members has a low latency with respect to data that has been delivered by suppliers.  
During the pilot, a master data refresh task was scheduled to fire at off-hours each night.  Upon 
execution, the refresh manager reviews the data management transaction log, identifies any 
data layers whose source information has been updated since the last refresh, and queues a 
corresponding integration refresh job for any layer where required. 

The following image illustrates the nightly database refresh task, which ensures that all 
Production layers whose source data has been updated since the previous refresh are rebuilt.  
For the BC Spatial pilot, the refresh logic was developed for Local Government Cadastre, ICF, BC 
Assessment and Terasen datasets.  Both the refresh manager process and the corresponding 
integration processes are fully automated, chained together and triggered by FME. 
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Figure 7: FME Process for Production Refresh 

 

3.6 Reporting 
The BC Spatial reporting processes are embedded within each of the other processes.  
Information collected at each stage are collected and time-stamped within a generic data model 
(Section 4), which allows for expansion over time as additional statistics are developed.  In this 
way, a metadata database is developed in concert with the processes that are acting upon the 
data, and which can support questions about the most recent data available, the processes 
performed upon the data, and characteristics of the data over time. 

Time-stamped statistics captured at each stage include: 

 Transfer: member and dataset 

 Archiving: member and dataset 

 Assessment: vintage, file type, currency, projection, and attribute availability 

 Load: data volumes 

 Integration: currency, completeness and topological integrity (neighbour overlaps) 

These statistics might be expanded over time to address additional member requirements, such 
as change detection and business rule adherence. 

The metadata database developed for the pilot can be viewed through a variety of interfaces; 
for demonstration purposes, KML statistic files were automatically generated and posted to a 
prototype statistics page (http://www.bcspatial.ca/map).  This page is only intended to 
demonstrate the kinds of statistics captured through automated processes and how they might 
be viewed in a spatial context.  Future phases of work will look at options for Production 
interfaces to the statistics database including integration with the existing Geocortex web map. 

 
 
 

http://www.bcspatial.ca/map


 

CartoSmart GIS Inc. PAGE 14 OF 23 Version 1.0 
Smart Maps. Smarter Solutions. 

4 Data Specification 
This section documents the BC Spatial data model as developed through the pilot project to 
exercise the workflows documented in Section 3 and to support the requirements documented 
in Section 2.   

The database consists of two discrete modules: the assessment entities which log data handling 
transactions and data qualities, and the spatial database itself, which structures the member 
data in accordance with best practices for failover and data integration. 

4.1 Transactions and Statistics 
The transaction and statistics data model was implemented as an ESRI Geodatabase (version 
9.3).  It is chiefly comprised of attribute information, but also includes a generic spatial entity 
that serves as a map-based index to the statistics.  The image below illustrates the data model in 
ArcCatalog.  Feature entities are described below. 

Figure 8: Geodatabase Model for BC Spatial Transactions and Statistics 

 

4.1.1 Data Footprints 
The Data Footprints entity records polygon features associated with an assessment process.  
Examples of assessment processes include data transfer (i.e. a footprint of the submitted data 
coordinates) or jurisdiction overlaps (i.e. a polygon of the area overlapped by adjacent data 
submissions). 

COLUMN DEFINITION NOTES 

SHAPE Geometry Polygon 

PROCESS_ID GUID Globally-unique process identifier; links to DATA STATISTICS 

DATA_PROVIDER Text (50) Name of the ICIS member that provided the data 

LOCALAREA Text (50) Name of the region or sub-region of the data 

TIME_STAMP Date Data creation timestamp 

4.1.2 Data Statistics 
The Data Statistics entity provides a generic structure for the storage of statistics in the form of 
key/value pairs.  The key provides the statistic name and the value provides the statistics; for 
ŜȄŀƳǇƭŜ YŜȅΥ ΨCƛƭŜ ¢ȅǇŜΩΤ ±ŀƭǳŜΥ Ψ{ƘŀǇŜŦƛƭŜΩΦ 

COLUMN DEFINITION NOTES 

PROCESS_ID GUID Globally-unique process identifier; links to DATA STATISTICS 
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COLUMN DEFINITION NOTES 

DATA_PROVIDER Text (50) Name of the ICIS member that provided the data 

LOCALAREA Text (50) Name of the region or sub-region of the data 

STATISTIC Text (50) ¢ȅǇŜ ƻŦ ǎǘŀǘƛǎǘƛŎǎΣ ǎǳŎƘ ŀǎ ΨCƛƭŜ ¢ȅǇŜΩ ƻǊ Ψ±ƛƴǘŀƎŜΩ 

STATISTIC_VALUE Text (50) /ƻǊǊŜǎǇƻƴŘƛƴƎ ǾŀƭǳŜΣ ǎǳŎƘ ŀǎ Ψ{ƘŀǇŜŦƛƭŜΩ ƻǊ ΨWǳƴŜ мнΣ нллфΩ 

TIME_STAMP Date Data creation timestamp 

4.1.3 ETL Log 
The ETL Log entity records data management workflow transactions and is principally used to 
coordinate the nightly Production refresh tasks; it is also available as a resource for reporting 
data processing volume characteristics over time. 

COLUMN DEFINITION NOTES 

LAYER_NAME Text (50) Name of the layer impacted by the process, such as LOCAL 
GOVERNMENT CADASTRE 

TIME_STAMP Date Data creation timestamp 

ETL_STATUS Text (50) Extract, ǘǊŀƴǎŦƻǊƳ ŀƴŘ ƭƻŀŘ ǎǘŀǘǳǎΣ ǎǳŎƘ ŀǎ Ψb9² {h¦w/9 
5!¢!Ω ƻǊ Ψ[!¸9w w9Cw9{I95Ω 

NOTES Text (100) Incidental notes related to the status, such as the name of the 
data provider for new source data or the specific data sources 
refreshed by the new layer. 

4.1.4 Statistic Descriptions 
The Statistic Descriptions entity provides a lookup table for the Data Statistics entity, and allows 
for an expanded definition of each Statistic. 

COLUMN DEFINITION NOTES 

STATISTIC Text (50) ¢ȅǇŜ ƻŦ ǎǘŀǘƛǎǘƛŎǎΣ ǎǳŎƘ ŀǎ ΨCƛƭŜ ¢ȅǇŜΩ ƻǊ Ψ±ƛƴǘŀƎŜΩ 

STATISTIC_DESCRIPTION Text (255) Narrative description of the statistic. 

4.1.5 Relationship Classes 
The geodatabase objects described above are physically associated by the following relationship 
classes: 

 STATISTIC_2_DESCRIPTION: links Data Statistics to Statistic Descriptions (M:1) on 
STATISTIC column. 

 STATISTIC_2_FOOTPRINT: links Data Statistics to Data Footprints (M:1) on PROCESS_ID 
column. 

4.2 Spatial Database 
¢ƘŜ ./ {Ǉŀǘƛŀƭ Ǉƛƭƻǘ ǎǇŀǘƛŀƭ ŘŀǘŀōŀǎŜΣ ƭƛƪŜ L/L{Ω ŜȄƛǎǘƛƴƎ ǎǇŀǘƛŀƭ ŘŀǘŀōŀǎŜΣ ƛǎ ƛƳǇƭŜƳŜƴǘŜŘ ŀǎ ŀƴ 
ESRI Geodatabase.  Its primary purpose is to warehouse staging and production versions of 
member-provided spatial and attribute data and to support efficient workflows for data 
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assessment and integration.  The image below illustrates several member data layers in the 
model. 

Figure 9: Geodatabase Model for BC Spatial Member Datasets 

 

4.2.1 Individual Member Datasets 
Individual member datasets are warehoused discretely in the database, with their data 
structures and definitions entirely reflective of their sources.  In the figure above you can 
observe a naming convention for local government parcel data in the following format: 

 {RD}_{MUNICIPALITY}_PARCELS 

Utility data adheres to a similar convention, whereby each layer name is prefixed by the 
provider name. 

Under this approach, the specific data structures in the ICIS database are dictated by the ICIS 
members themselves.  At this point in the process, the ICIS member data remains highly 
reflective of the source, with a change in format (to Geodatabase) being the only transformation 
applied.  Standardization and integration processes create net new entities, described below. 

4.2.2 LOCAL GOVERNMENT CADASTRE 
The Local Government Cadastre object is modeled according to the parcel specification attached 
to the ICIS Data Sharing and License Agreement (DSLA).  Many versions of this specification 
include address attributes, which have been removed from this model in consideration of the 
AddressBC specification for address data.  All data values are derived exclusively from member 
data submissions. 

COLUMN DEFINITION NOTES 

SHAPE Geometry Polygon 

ICIS_ID Double ICIS unique identifier 

PID Text (15) Land Title and Survey Authority unique identifier 

PIN Text (15) Crown Land Registry unique identifier 

JUROL Text (30) BC Assessment unique identifier 

PCLLINKSID Text (50) ICIS member unique identifier 
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COLUMN DEFINITION NOTES 

LOCALAREA Text (50) Geographical region identifier, i.e. CRD, VIEW ROYAL 

DESCRIPT Text (254) Parcel description 

PCL Text (16) The parcel component of the parcel description 

LOT Text (16) The lot component of the parcel description 

BLK Text (16) The block component of the parcel description 

PLANDEFDOC Text (32) The plan or defining document associated with the parcel 

FREEFORM Text (32) Other significant descriptive components of the parcel 
ŘŜǎŎǊƛǇǘƛƻƴΣ ǎǳŎƘ ŀǎ Ψ{ƻǳǘƘ мκнΩ ƻǊ Ψb9 мκпϥ 

PRIMARY_ Text (50) Primary parcel legal description 

LANDDIST Text (50) The Land District within which the parcel resides 

COMMENTS Text (254) Ad hoc comments 

ACCURACY Text (32) ! ǎǘŀǘŜƳŜƴǘ ƻŦ ǘƘŜ ǇŀǊŎŜƭΩǎ Ǉƻǎƛǘƛƻƴŀƭ ŀŎŎǳǊŀŎȅ 

METHOD Text (32) A statement of the method used to compile the parcel; often a 
ǇǊƻȄȅ ŦƻǊ ǘƘŜ ǇŀǊŎŜƭΩǎ ǊŜƭŀǘƛǾŜ ŀŎŎǳǊŀŎȅ 

ADMINBY Text (32) An ownership classification for the parcel 

4.2.3 MASTER PARCEL CADASTRE 
The Master Parcel Cadastre object reflects the structure of the Integrated Cadastral Fabric 
compiled by GeoBC.  It has a similar structure to the Local Government Cadastre, but differs 
from that object in that member-provided parcel data contributes the parcel geometry while 
the GeoBC Master Parcel Table provides the majority of the attribution (based on the PID). 

COLUMN DEFINITION NOTES 

SHAPE Geometry Polygon 

LOCAL 
GOVERNMENT 
AREA 

Text (30) Geographical region identifier, i.e. CRD, VIEW ROYAL 

PID Text (15) Land Title and Survey Authority unique identifier 

PIN Text (15) Crown Land Registry unique identifier 

LTSA LOT Text (15) The lot component of the parcel description 

LTSA BLOCK Text (15) The block component of the parcel description 

LTSA PARCEL Text (15) The parcel component of the parcel description 

LTSA PLAN Text (32) The plan or defining document associated with the parcel 

LEGAL FREEFORM Text (32) Other significant descriptive components of the parcel 
ŘŜǎŎǊƛǇǘƛƻƴΣ ǎǳŎƘ ŀǎ Ψ{ƻǳǘƘ мκнΩ ƻǊ Ψb9 мκпϥ 

LAND DISTRICT Text (100) The Land District or Districts within which the parcel resides 

LAND ACT PRIMARY 
DESCRIPTION 

Text (254) Primary parcel legal description 

ICF PARCEL 
DESCRIPTION 

Text (254) Abbreviated form of the Land Title and Survey Authority legal 
description 
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OWNER CLASS Text (16) Owner classification; one of PRIVATE, MUNICIPAL, CROWN 
PROVINCIAL, CROWN FEDERAL or UNKNOWN 

SOURCE PROVISION 
DATE 

Date Most recent transaction date associated with the parcel in the 
Land Title and Survey Authority registry 

COMPILATION 
METHOD 

Text (32) A statement of the method used to compile the parcel; often a 
ǇǊƻȄȅ ŦƻǊ ǘƘŜ ǇŀǊŎŜƭΩǎ ǊŜƭŀǘƛǾŜ ŀŎŎǳǊŀŎȅ 

POSITIONAL 
ACCURACY 

Text (32) ! ǎǘŀǘŜƳŜƴǘ ƻŦ ǘƘŜ ǇŀǊŎŜƭΩǎ Ǉƻǎƛǘƛƻƴŀƭ ŀŎŎǳǊŀŎȅ 
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5 Deployment Specification 
This section documents the BC Spatial pilot infrastructure deployed to support the development 
and testing of the data model and automated workflows described in Section 3 and 4.  These 
specifications are intended to constitute minimum specifications for Production deployment; as 
a discrete environment, the BC Spatial pilot infrastructure remains a valuable independent 
development and test environment for ICIS. 

5.1 Hardware 
The BC Spatial pilot database and applications were installed on a dedicated virtual 
environment, managed through Citrix XenCentre.  During the pilot, the environment was 
physically hosted by a third-party hosting provider (Myra Systems); during a subsequent beta 
phase, the environment will be transferred to an ICIS host. 

Item Specification 

Name VESPA 

Description BC Spatial Development and Test Environment 

Memory 2 GB 

Virtual CPUs 2 

Local Disk (C:) 20 GB 

Data (E:) 120 GB 

IP Address 142.44.16.37 

Additionally, output KML statistics were transferred via FTP to third-party website that hosts the 
BC Spatial map (http://www.bcspatial.ca/map) at ftp.cartosmart.com. 

5.2 Software 
The following software were required to support the BC Spatial pilot. 

Item Specification 

Operating System Windows Server 2003, Enterprise Edition, Service Pack 2 

ArcGIS Desktop v. 9.3 

FME Server v. 2009 

Web Server & Servlet 
Engine 

Apache Tomcat 5.5 

Macros Python 2.5 

 
 

http://www.bcspatial.ca/map
ftp://ftp.cartosmart.com/
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6 Next Steps 
This section documents a work plan for subsequent phases of BC Spatial, to take forward the 
achievements of the Pilot phase into core ICIS operations.  Principal themes of the rollout 
include:  

 Internalization of Development/Testing environment: transition the BC Spatial pilot 
infrastructure from a 3rd party host to ICIS, and continue to augment this environment 
for sandbox development and testing purposes. 

 Transition to Production: move essential workflows and configurations from the 
development and testing environment into Production.  This will likely require the 
establishment of a more rigorously-controlled staging environment. 

 Data Management Refactoring: using the BC Spatial pilot scripts as a baseline, refactor 
the processes into a Production standard that can be deployed by ICIS technical staff; 
transition deployment responsibilities to ICIS staff. 

 Service Integration: coƴǎƻƭƛŘŀǘŜ ŀƴŘ ŜƴƘŀƴŎŜ L/L{Ω ŀǇǇƭƛŎŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǿŜō ƳŀǇΣ 
data download and reporting (Data Tracker), along with new forms of data sharing 
services (WMS).  This activity track will have to be mindful of the pending AddressBC 
application deployment 

 Specification Development: establish rule-based consensus specifications for an 
integrated parcel layer (or layers) and corresponding data submission requirements; this 
activity may include organizing sustainable access to additional data sources (i.e. Master 
Parcel Table). 

 Acquisition Rollout: implement full-cycle data management processes (in Production) 
for a variety of data contributors, including Local and Provincial Governments and 
Utilities. 

The following diagram illustrates a work breakdown structure for subsequent phases of BC 
Spatial implementation. 

Figure 10: BC Spatial Next Steps 
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6.1 Infrastructure 
The BC Spatial pilot project has been conducted on dedicated infrastructure discrete from 
Production ICIS operations; infrastructure activities will result in the internalization of the pilot 
environment (and its establishment on an ongoing basis as a development and prototyping 
environment), the establishment of an updated Production environment, and documented 
protocols for migrating processes and workflows into Production. 

Example infrastructure achievements and deliverables may include: 

 ICIS-hosted development/test environment 

 Reconfigured ICIS Production environment (adapted to BC Spatial workflows) 

 Production staging protocols and support infrastructure (i.e. staging environment) 

6.2 Deployment 
Deployment activities are concerned with establishing Production-ready versions of the 
prototype data management processes (FME Scripts) and with formalizing a standard operating 
procedure for how these may be deployed by ICIS technical resources to the membership.  This 
set of activities will involve technology transfer and mentorship and procedure.  The expansion 
of BC Spatial services, from data management and integration to additional forms of data 
sharing (i.e. WMS) may also be accommodated in this category. 

Example deployment achievements and deliverables may include: 

 Production data integration scripts and script templates 

 Documented script deployment procedures 

 Technology transfer and mentorship of ICIS technical staff 

 WMS service development and testing 

6.3 Service Integration 
Service integration activities address the need to harmonize the client-facing services for web 
mapping, reporting and download, as well as back-end services for operational data sharing 
among parcel fabric collaboratorsΦ  {ȅƴŎƘǊƻƴƛȊŀǘƛƻƴ ǿƛǘƘ ǇŜƴŘƛƴƎ ŘŜǇƭƻȅƳŜƴǘ ƻŦ !ŘŘǊŜǎǎ./Ωǎ 
application and technology stack will also require consideration. 

! ǇƘŀǎŜŘ ŀǇǇǊƻŀŎƘ ǘƻ ǎŜǊǾƛŎŜ ƛƴǘŜƎǊŀǘƛƻƴ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘΦ  Lƴ ǇƘŀǎŜ LΣ L/L{Ω ŜȄƛǎǘƛƴƎ ǿŜō ƳŀǇ 
should be upgraded to include detailed reporting, where and as it becomes available, of the BC 
Spatial statistics.  Until such time as these statistics are fully automated province-wide, a blend 
of auto-generated and manual statistics should be maintained to provide reliable information to 
data consumers. 

A second phase (possibly under development in parallel with the first phase), should look at 
replacing the current data download technology (Spatial Direct, integrated with Geocortex) with 
a less-customized flavour of FME Server.  This activity will involve the formalization of the FME 
Server infrastructure in production and a rigorous Dev-Test-Production workflow to launch the 
upgraded service. 

Another integration phase should occur in parallel with the AddressBC deployment program; in 
consideration of upgǊŀŘŜǎ ŀƴŘ ŜƴƘŀƴŎŜƳŜƴǘǎ ǘƻ L/L{Ω ƻǾŜǊŀƭƭ ǘŜŎƘƴƻƭƻƎȅ ǎǘŀŎƪΣ ǘƘƛǎ ǇƘŀǎŜ ǎƘƻǳƭŘ 
consider the overall end-user web mapping experience and whether or not ArcGIS Server should 
host a consistent set of web maps for all client requirements. 



 

CartoSmart GIS Inc. PAGE 22 OF 23 Version 1.0 
Smart Maps. Smarter Solutions. 

Example service integration activities and deliverables may include: 

 Enhanced bi-lateral data flows for parcel status (MPT) and map (ICF) data 

 Production data model changes to accommodate BC Spatial statistics 

 Enhanced reporting capabilities under the existing web map 

 FME Server technology in Production 

 Production BC Spatial analysis and reporting processes 

 AddressBC web map harmonization design  

6.4 Specifications 
Data specification development supports several aspects of BC Spatial, including robust data 
analysis and reporting to enhanced data integration opportunities.  As a principal activity, ICIS 
should work with GeoBC to define service terms around and secure ongoing access to the 
Master Parcel Table and related operational datasets.  Access to this information has proved to 
be of enormous value to L/L{Ω data assessment and quality feedback processes, and is a potential 
centerpiece of the BC Spatial rollout. 

Now that the pilot phase has proved certain concepts around parcel data integration, the next 
phase should establish certified specifications for exactly how parcel data should look.  This will 
take two forms: 1) the end product data model (fields, etc.) and 2) source data requirements.  
For example, if the end data product has parcel shapes and MPT attribution, then the source 
data is required to be spatially-referenced polygons with PID identifiers.  Data sources that fail 
to meet minimum criteria might be candidates for CivicSpatial funding to augment their 
operational data stores. 

The data product specifications should also address metadata factors, including: 

 Parcel definition: when is a parcel included (registered vs. pre-registration, etc.) 

 Parcel typing: which parcels are included (LTSA and Crown Land?  Rights-of-way, etc.) 

 Quality information requirements: vintage, business currency, completeness, etc. 

This phase might also address the notion of a single cadastre for all ICIS members or separate 
cadastres for different business purposes.  The notion of a single cadastre requires that there is 
universal agreement about the business rules that are used to distinguish between multiple 
sources; if a common set of rules can be agreed for all users, then a single fabric can be 
established. 

Example specification activities and deliverables might include: 

 Specification documentation 

 Specification workshops designed to achieve consensus rule-base 

 Tailored data management scripts to build integrated datasets 

 MPT stakeholder facilitation to establish data sharing arrangement 

 MPT acquisition automation 

6.5 Rollout 
Rollout activities generally describe the deployment into Production of sustainable data sharing 
services with specific ICIS members.  It includes both the development and hosting, by ICIS, of 
data transfer, assessment, load, integration and reporting scripts, and the access and use of 
those scripts by ICIS members.  The initial focus of this development will be to automate 
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sustainable access to parcel data providers; subsequent development will expand upon the 
parcel data sharing to include address, utility and other municipal datasets.  In addition, non-
municipal data providers, including GeoBC, BC Assessment and the utility members will also be 
considered. 

A rollout plan should be developed in parallel with the Infrastructure tasks (which will stabilize 
the Production architecture), and in accordance with data sharing priorities.  The plan should 
consider members with existing automated data transfer scripts in place as well as a regional 
district by regional district engagement program.  Implementation responsibilities should 
include ICIS staff resources for a multi-threaded approach. 

Example rollout activities and deliveries include: 

 Rollout plan expressing resources, priorities and implementation targets. 

 Deployed data sharing services with individual members. 

 

 
 
 
 
 


