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1 Introduction
1.1 Purpose

The purpose of th&C Spatial Pilot PrograReportis to summarize the activities and outcomes
of the BC Spatial Pilot project, highlighting especially:

A Thebackgroundof the project, particularly with respect to establishing best practices for
spatial data management and moving towards data integration services

A The projeciscope including activities, deliverables and timelines

A The projecrequirementsfor data managment, including data transfer, load, integration,
analysis and reporting.

A Theprocess modelincluding higHevel data management workflows, generic processes
common to all datasets, and configuration requirements unigue to individual datasets.

A Adata speification that meets the BC Spatial information management requirements.
A Adeployment modelthat describes the required information technology infrastructure.

A Arollout strategythat establishes a plan for implementing the BC Spatial infrastructure in
Production.

1.2 Intended Audience

This document is intended to be revieweddepresentatives ofhe following stakeholders:

ICIS Project Managemeitto confirm compliance with the goals, objectives and timelines of
the project and to manage expectations amottng stakeholders for this content

ICIS Membergtodzy RSNE (i | YR L interfaQprogeSseddsodiated with ryfefber
data

ICISTechnical Staf€ 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 stateitsfdata handling practices, including their
STTSOGAQBSYSaa ¢ A kicedBeirsiStaininbiliy Bvith@apddbto staff and Q & S
computing infrastructure, and their compatibility with industsjandard besfpractices for

managing spatial data.

This exercise resulted in a number of information management recommendagihgchserve
also agilot programguiding principles

e Automatewhere possible, with minimal manual intervention,

e Leveragdechnologyand available licensing to maximum effect,

CartoSmarGISnc. Pacel or23 Versionl.0
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¢ Relyon authoritative sources father thananecdote) to report on data and data
processes,

o Establishransparentandrepeatableprocessesor data manipulation
¢ Design foextensibility in the data model, to accommodate future expansion,

e Establish generic design patterns for data translatiomaximize script reuseamong
ICIS members and to minimize customized processes for each dataset, and

e Focus effort on theore servicesequired by members.

This set of recommendations, established independentignyf program initiatives;onverges
with arenewed commitment by théCIS boar@nd staff to concentratsociety effortson
progresgowards the establishment & 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 progriaciudes four pricipal milestones: 1) Data Assessment, 2)

Data Management Framework, 3) Data Processing Automation, andld)tRetrategy. The
measures and deliverablessociated with eachre described in detail in theroject Charter

During the course of the proge, 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

¢ Timebox the initial development/ralevelopment to control costs, bettamderstand

full implementation costs, and demonstrate tangible progress over a short period of

time. Use the results to quantifiably plan a more comprehensive implementation.

e Core concepts are leveraged from thematically similar Spatial Data Infrasty&DH)

initiatives, but have not been deployed in ICIS context previously; utilize small scale

project to provetheir effectivenesdor ICIS business.

e Demonstrable technology is much more effective at communicating possible integration
solutions than disgssion alone; utilize the BC Spatial pilot infrastructure to demonstrate
how a wellmanaged spatial data infrastructure can provide robust parcel integration
and reporting service without becoming bogged down in identifying a perfect solution

for all staleholders up front.

e Internal(ICISylata processing workflows are potentially dramatically affected; allow for

careful data processing design and skill transfer to staff.

e Computing infrastructure is undergoing parallel upgrade path, so a smaller footprint

development path would offer less risk of service disruption.

e Ensure greater stakeholder participation (data provider and consumer) with a phased

and consultative approach.

CartoSmarGISnc. Pace2 or23 Versionl.0
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The pilot programs intended to exercise a full data liégcle, including:
e Transkrdata from a member to ICIS infrastructure,
e Archivememberprovided datasets in their gsrovided form,
e Assesglata to identify andeport on characteristics important to members,
¢ Integratedisparate datasets together, and
e Loadand prepare spatial datr distribution.

In keeping with theguiding principlegabove), the pilot program heavily leverages-oiithe-
box technology for data transformatioanFME Serveg the recognized industry leading spatial
extract, transform and load solution. The prdjetan 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 inSectionb5.

¢ 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 Desigmesign, automate and document higind lowlevel processes for
spatid data management. Higlevel processes describe the overall data lifecycle from
member submission through archiving, load, integration, reporting and distribution.
Lowevel processes are specific to individual datasets, and have both generic
componentghat are common to all datasets, and custom components that may be
unique to each dataset. Process design accomplishments are documeB8edtion 3

1.5 References

Document ‘ Description

ICIS GIS Data Management | Assesses key data managemprdctices and provides best
Audit1.0 practice based recommendations for effective control of
leading GIS data management objectives.

BC Spatial Project Charter 2| Providedurther background, scope, costs, schedule, tean
and some discussion of risks, benefitgl constraints.

CartoSmarGISnc. Pace3 oF23 Versionl.0
Smart Maps. Smarter Solutions.



2 Requirements

This sectiordocuments the requirements for the BC Spatial Pilot ProjBetquirementsre
derived from the ICI&IS Data Management Audit as well as ftongstanding and weknown
goals for the establishment of a singlarcel fabric.

2.1 Vision

Collaborative sharing and integration
of spatial data for the economic and
social benefit of British Columbia

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

¢ Establish auality assurance prograrfor spatial data sharing and management
¢ Integrate parcel datan reliable, efficient and repeatable ways
e Reporton data qualities and data management processes

These needs are decomposed into the following functional andfaoctional requirements.

Spatial Data Management Fabric Integration
= 0> >
> =
5 S 59 22 |28 = o o
= = s = 2.8 0o © © g o 8
o F ©| ©F 5 CE =ER =
O 0 c o=l 55 £ E S o 8 S o
o = c O o > Q0 = +— = 3
= 35 o c O L Q0 > O C O C = O
Needs 0 < FexX = J<k- < O QAx Onx
Quality
Assurance X X X
Program
Integrate
parcel Data | XK X X X X X
Process and
data X X X X X
reporting

2.3 Non Functional Spatial Data Management

Generally, the requirements for spatial data management are based on comiappiied
information warehousing controls and industsjandard best practices. The ICIS GIS Data
Management Audit (version 1.0) discussesny of these in detaimanyapplybroadly to
establishing and maintainindata sharing relationships, while others have specific technology
configuration implications.

CartoSmarGISnc. Paced oF23 Versionl.0
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Jecific spatial data managemergquirements for the BC Spatial Pilot Project are:
e Toautomatedata management processesetmtSY R (G KNR dzAK L/ L{Q 662NJ Tf¢
e To implementransparent and repeatable workflows

¢ To make the mostfficient and effective use of GIS technology

2.3.1 Process Automation

BC Spatial data management processes shoulddidy automated. Manual data processing is
y2i adadlrAyroftS gAGIK NBaLISOG (2 L/ L{Q Kdz¥ly NBa&:
desired data volumes and rates of change.

2.3.2 Transparent and Repeatable Workflows

BC Spatial data management processesikhbe 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 ahe valueadded processes performed (i.e. standardization, quality
reporting, etc.).

BC Spatial data management processes should be repeagablin bythe staff tasked with
carrying them out, and bgther resources in case of backup and transitiGepatable
workflows are an important component of an overalladjty assurance program supporting
processautomation,business continuitand service expansion

2.3.3 Leverage Appropriate Technology

The BC Spatial computing infrastructure should strive to levetie@ology as fully as possible.
In an environment that is maintained by few human resourcesthaffshelf solutions are
preferableto custombuilt systems; existing licensed software should be tasked according to
their core competencies. For instanBecGIS 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 highlevel requirement tgpresent a single parcel fabric can be readily decomposed into a
numberof subrequirements as soon as one beginatwlyzethe challenges tintegrating

parcel datan BC While the full set of requirements for an integrated parcel fabric extend
beyondthis phase of the BC Spatial programd will be dependent in detail upon agreed final
specifications for the layewe can establiskhe following highevel integration requirements
for this first phase

e Useauthoritative information, not anecdote, to rport on data

e Assess and report theata qualitiesin ways thatwill assistdata consumerin
determining its fithesgor-use

e Assess and report theata structurein ways thawill assist data managers in
integrating parcels into a standardized structure

CartoSmarGISnc. PaceSor23 Versionl.0
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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 cdre 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 anddescribe it for members using the best available assessment technigues.

2.4.2 Data Quaity Reporting

The principal data characteristics used by membemet@rmine fithess for purpose are:
¢ Vintage business currency of the data; also the release date of the data.
e Completenessthe extent to which all parcels within a jurisdiction are represented.

e Spatial accuracythe extent to which parcels are topologically correct (internal to and
between adjacent jurisdictions); the extent to which parcels are reflective of their
registeredsurvey 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 structur8 £ SYSy da GKFdG AYLIOG L/ L{Q FoAfAGE

e 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
NBaLISOG G2 RIEGE AYyGSaANI GAZ2Y O0ADPSd { KILISFAL SA

e Spatial referencesource data may either be spatially referenced or not. Data that is
spdially referenced need to be coordinated into a common projection to be useful
across jurisdictions.
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3 Process Specification

This section documents thprocesses and workflows used to satisfy the requirements described
in Section 2 The highlevel BC Spati data management process is illustrated below. FME
software is used to automate and chain the processes togetbehat there are no processing
gaps between data acquisition and publication to the broader membership.

This generigvorkflow is intendedo support each ICIS member in their submission process; the
G§SOKYAOIt AYLX SYSyiGlraAaz2y 2F SIOK YSYOoSNDa Fdziz2yYl
accordance with the specifics of their public data model.

Figure 1: High_evel Data Management Processe

4

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/DV®gnual upload to SharePoint foldeand

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.

5FGF GNIJ yaFSN OLigza26Na Pudt ApgEhProcEsa idvitiadby an IGES

memberl YR NBIljdzA NSa GKIFG GKS L/ L{ aSNDAO&HuUIGS DAEAAOT
process is initiated by IC&8d requires that the member data be visible to the ICIS ser¥ioe

the BCSpatial pilot, the Town of View Royal served as a test site forgtyhautomated data

transfer; the City of Vancouver and the City of Nanaimo, who host public data sites, served as

test sites for pulstyle automated data transfer.

Both processes relypon an ICKosted 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 iguniq

to a specific ICIS member and is configured to transfer specifically agpeaddata in the

YSYOSNRE RAKIFYFEANGZH P YSYOSNRA RFEGE &dGNUzOG dzZNB Y
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processes, such as assessment, loading and integration. Upcomiaseetef 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 ie $ource data.

The data transfer component of an automated FME script is represented B¢ EBenember

data connectiongsee below). For a pusttyle transfer, the connection parameters need to be
published so that they are available as customizable options in the data transfer web service.
For a pulstyle transfer, the connection parameters should not be publishededime source
location details should not change or beaenfigured 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
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The FME script, deployed as a web service through FME Server, is assigned a unique URL. The
service is invoked via tHgRL/web page. Pusttyle data transfer services includata source
published parameterthat are configured at runtime.AnICIS membaewill access this

parameter via the data transfer web pageupload a file from their local file systenthe

following image shows the Town of View Royal data transfer web page, highlighting where the
client can uplad their local file for submission to ICIS.

Figure 3PushStyle FME Web Service Example
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The pulistyle data transfer service does not include published parameters for the data source
files, since these are haibded to point to a published data locatio The following image

shows the City of Nanaimo data transfer web page, which requires no additional parameters to
be executed.

Figure 4 PullStyle FME Web Service Example

.
Fax
Server /
Navigation Workspace - Retrieve Vancouver and Transfer to ICIS (Job Submitter)
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Members
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3.2 Archiving

The BC Spatial archiving process ensures that member data transfed@ls is preserved in its
asdelivered 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 igealotise

that provides failover and recowe support in the event of service disruption, and allows for
transparency and auditing with respectdata manipulatiorprocesseshat are subsequently
performed onthe submitted datasets.

The following image shows the file repository established foBBeSpatial pilot.

Figure 5BC Spatial File Repository

I[El G:imemberdataiRDOMINanaima j Go

X || Mame = | Size | Type | Date Modified |
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[ CRD
[ avRD
SRR
=

I Terasen

The archiving process is accomplished by python logic that fires prior to the execution of the
data transfer script. FMrovides native support for python startup logic directly witte
workberchenvironment The following code snippet provides the logic for archiving data
sources from the data transfer script.
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import pyfme

importre

import os

import shutil

from datetimeimport datetime

logger = pyfme.FMELodfile()

for kin 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.replacé('\\")

# Standardize the .zip filename (full pathname)
fpVal = fpVal.replace( zip',".zip)

# Pattern looks like: 'thlah\blah\filename.zipfilename.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: ""@lah\blah\filename.zipfilename.zip'
# Strip leading double quotes

fullPath2 = fullPath.Istrip(")

# Continue if the value is not referential (i.e. [FME_MF_DIR])
if re.match(C:", fullPath2):
logger.logGource zip file: + fullPah2)

# Repository value is provided as a published parameter
repository = FME_MacroValues['Repository\+
logger.log(estination repository: + repository)

# File name isverything in the full path after the last
fName = fullPath2.rsplit(\', 1)[1]
logger.log(ile name: *+ fName)

# Datestamp in the format _ MMDDYYYY.zip
dateStamp = datetime.now().strftie('%m%d%Y)"

logger.logQate-stamped file name: + dateStampedFileName)

# Full path + file name
fpFileName= repository + dateStampedFileName
logger.log(ull path file name: + fpFileName)

shutil.copy(fullPath2, fpFileName)

if os.path.isfile(fpFileName):

logger.log(Succesful file copy to "+ fpFileName)
else

logger.log(Unsuccessful file copy"

dateStampedFileName = fName.split(p")[0] + '_' + dateStamp #zip'

CartoSmartsiSnc. PacelOor23
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3.3 Assessment

Dataassessmenprocesses occur at two separate points in twerallworkflow: 1) when data is
being transferred and loaded to the ICIS database, and 2) when data is being standardized and
integrated. Trangfr 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 indepehdent
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, complessrand topological integrity with respect

to neighbouring jurisdictions.

FME script ssessment components inclutiee published parameters that describe member

data submissionspline transformersthaR SNA @S ljdzZt ft AGASa FTNRBYd OGKS RIFGLI
and a generic BC Spatial assessment data model that stores the results of the data assessment.

The following image illustrates severdime data transformers that perform data assessment

functions on member data. The data assessment information isdéescribed ibection 4

Figure 6 FME Function$or ICIS Member Data Assessment

M=r=s

N\

& 2 B
NP e
ouTEL M cuTe
JE CREATED N oy
H ouTRuT
File
Cumccal_catnms)
— B Concae_stonanzg | B .
~
MPUT e B
ouTPUT = DATA___FoE)
[ outeut ouTeL OUTPLF —J

= oun-uu

I QUTPUT m ouleur .z ouleur SETLSTATYS |

3.4 Load

ICIS member data, having been transferred, archived and assessed by the data transfer script, is
then loaded to tle ICIS database. Transaction statistics suethah integrated layers are

impacted by the data transfer, are also loaded to a log table; this informatiater used to

direct periodicintegration processesSection 3.5 below).

CartoSmarGISnc. Pacel1or23 Versionl.0
Smart Maps. Smarter Solutions.



Each member dataset is loaded to its own layer in the database. aybisi$ considered a

staging point for an integrated load to Production. These discrete member data layers adhere
closely in their struire to the source informationstandardization and integration processes
occur separatelyThe retention of a discretlayer for each member suppoffigilover and
redundancy objectives angrovidesa foundation forpossible changéetection processes in the
future.

3.5 Integration

BC Spatial integration processes stitch together mensodimitted data into a single
homogenougepresentation. 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 firstintegrated specificatioflLOCAL_GOVERNMENT_CADASTRE) refestizitture and
content of cadastral data described in the ICIS DSbA.integration script maps member data
fields to the LOCAL_GOVERNMENT_CADASTRE datinfibldxase where a member dataset
does not have a required attribute, no attempt is made to creatgtlte field is simply left

blank. Attempts are made to standardize PID parcel identifiers intligh strings without
spaces or dashes.

The second intgrated specification (MASTER_PARCEL_CADASTRE) reflects the structure and

content of the INTEGRATED CADASTRAL FhBRIK2s a provinewide attribute source for

standardized thematic representation and as a reference for parcel content. This integration

scripti 1S4 YSYOSNI LINPGARSR LI NOSt RFGF FyR FGdlF OKS
PARCEL TABE&sulting in a consistent attribute representation across jurisdictipnevided

that the member data includeBIDs for linking)

These integration specifitions provide just two examples of how parcel data from diverse
sources might be integrated. Future phases of work might look at establialtiogsensus rule
basearound integratiorthat would resultin a single product that supports all members, or
multiple setsof rules that can establish different products for different purposes.

In addition to fabriebuilding, theintegration scripts also perform ditional data assessment

analyserelated to how well the individual datasets integrateor Example the scripts

determinethe degree of correlation between local government parcel data and the MASTER

t!w/ 9 ¢! .[9 O6ADPSDd Wydzyo SNJ 2(&ndwherdgarkelsth LI NOSt 4Q0
adjacent jurisdictions overlap.

Integration processes are scheddl® 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 supplier
During the pilot, a master data refrestisk was schedulei fire atoff-hours each nightUpon
executon, therefresh managereviewsthe data managemnt transaction log, identifieany
data layes whose source information héagenupdated since the last refreshnd queues
correspondingntegrationrefreshjob for any layewhere required

The followingmage 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 Governmentr€d@istBC
Assessment and Terasen dataseéB®th the refresh manager process and the corresponding
integration processes are fully automated, chained together and triggered by FME.
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Figure 7FME Process for Production Refresh
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3.6 Reporting

The BGSpatialreporting processes are embedded within each of the other processes.
Information collected at each stage are collected and tstemped within a generic data model
(Section 4, which allows for expansion over time as additional statistics are develdpetis

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 oveetim

Timestamped satistics captured at each stage include:
e Transfer member and dataset
e Archiving member and dataset
e Assessmentvintage, file type, currency, projection, and attribute availability
e Load data volumes
¢ Integration: currency, completeness drtopological 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 througtriaty of interfaces;

for demonstration purposes, KML statistic files were automatically generated and posted to a
prototype statistics pagehftp://www.bcspatial.ca/mayp). 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 databagsgcluding integration with the existing Geocortex web map.
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4 Data Specification

This section documents the BC Spatial data model as developed through the pilot project to
exercise the workflows documented 8ection 3and to support the requirements docwented
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 foildaer anddataintegration.

4.1 Transactions and Statistics

The transaction and statistics data model was implemented as an ESRI Geodatabase (version
9.3). Itis chiefly comprised of attribute information, but also includes a generic spatial entity
that senes as a majpased index to the statisticsThe image below illustrates the data model in
ArcCatalog. Feature entities are described below.

Figure 8:Geodatabase Model for BC Spatial Transactions and Statistics

EG BC Spatial Assessment
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--[EE] DATA_STATISTICS
T ETL LS
-y STATISTI-:_EDEESCRIPTION
BBy STATISTIC_Z. POOTPRINT
...[TE] STATISTIC_DESCRIPTIONS

4.1.1 Data Footprints

The Data Footprints entitsecords 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 Globallyunique process identifier; links to DATA STATISTIC
DATA_PROVIDER | Text (50) Name of the ICIS member that provided the data
LOCALAREA Text (50) Name of the region osubregion 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

SEFYLX S vySey wCcatS ¢2LlSQT I tdzSY W{KILSFAt{SQ®D

COLUMN DEFINITION NOTES
PROCESS _ID GUID Globallyunique process identifier; links to DATA STATISTIC
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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 sutegion of the data

STATISTIC Text (50) ¢celIS 2F adlidradiadazr adzOK | &
STATISTIC_VALUE| Text (50) / 2NNBaLRYyRAY I G f20083¥WddyOXK M
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 resourepdoting
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) Extracti NI yaF2N)XY FyR f2FR adl i
51¢!'Q 2NJ W[!,9w w9Cw9{l 95Q

NOTES Text (100) Incidental notes related to the status, such as the name of th
data provider for new source data or the specific data source
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) ¢S 2F adl A3 WaP+ & ¥aDIK3
STATISTIC_DESCRIPT]| 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:

e STATISTIC 2 DESCRIPTIORS DateStatistics to Statistic Descriptions (M:1) on
STATISTIC column.

e STATISTIC_2_ FOOTPRINKs Data Statistics to Data Footprints (M:1) on PROCESS_ID
column.

4.2 Spatial Database
¢KS ./ {LIOGAFE LAE20 aLl aAalf RFEGFOF&asSs tA1S
ESRI Geodatabase. Its primary purpose is to warehouse staging and production versions of
memberprovided spatial and attribute data and to support efficievarkflows 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 Spatiember Datasets
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4.2.1 Individual Member Datasets

Individual member datasets are warehoused disckeielthe database, with their data
structures and definitions entirely reflective of their sourcés the figure above you can
observe a haming convention for local government parcel data in the following format:

{RD} {MUNICIPALITY} PARCELS

Utility dataadheres 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 menaltereimains 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 Governmefadastre object is modeled according to the parcel specification attached
to the ICIS Data Sharing and License Agreement (DEBAY versions of this specification

include address attributes, which have been removed from this model in consideratiba of t
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 uniggentifier

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 definingocument associated with the parcel

FREEFORM Text (32) Qtt\er sjgnificant,descriptive components of the parcel )
RSAONALIWAZ2Y X adzOK | a W{ 2dziK

PRIMAR_ Text (50) Primary parcel legal description

LANDDIST Text (50) The Land District withiwhich the parcel resides

COMMENTS Text (254) Ad hoc comments

ACCURACY Text (32) I aGlradSYSyd 2F GKS LI NOSt Qa3

METHOD Text (32) A statement of the metr)od lfsed to compile the parcel; pﬂen
LINEPEE F2NJ UKS LI NOSf Qa NBft |

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 GeoBQt has a similar structure to the Local Government Cadastre, but differs
from that object in that membeprovided 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 Text (D) Geographical region identifier, i.e. CRD, VIEW ROYAL

GOVERNMENT

AREA

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 documemssociated with the parcel

LEGAL FREEFORM Text (32) Other significant descriptive components of the parcel
RSAONRLIIA2Yy S adzOK | & W{ 2dziK

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

LAND ACPRIMARY| Text (254) Primary parcel legal description

DESCRIPTION

ICF PARCEL Text (254) Abbreviated form of the Land Title and Survey Authority lege

DESCRIPTION description
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OWNER CLASS Text (16) Owner classification; one of PRIVATE, MUNICIPAL, CROW
PROVINCIAL, CROWN FEDERAL or UNKNOWN
SOURCE PROVISI( Date Most recent transaction date associated with the parcel in th
DATE Land Title and Survey Authority registry
COMPILATION Text (32) A statement of the method used to compile the paradten a
METHOD LINPE® F2NJ GKS LI NOSt Q& NBf |
POSITIONAL Text (32) I abdlraSYSyd 2F GKS LI NOSt Q3
ACCURACY

CartoSmartsiSnc.

Smart Maps. Smarter Solutions.

Pacel80or23 Versionl.0



5 Deployment Specification

This section documents the BC Spdgtilidt infrastructure deployed to suppothe development

and testing of the data model and automated workflows describeSidation 3and4. These
specifications are intended to constitute minimum specifications for Production deployment; as
a discrete environment, the BC Spatial pilot infrastruettemains 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 thirgarty hosting provider (Myra Systems); during a subsequent beta
phase, the environment will be transferred to an ICIS host.

ltem 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{bandy website that hosts the
BC Spatial mamitp://www.bcspatial.ca/may) atftp.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, SerRiaek 2
ArcGIS Desktop v. 9.3
FME Server v. 2009
Web Server & Servlet Apache Tomcat 5.5
Engine
Macros Python 2.5
CartoSmarGISnc. Pacel90r23 Versionl.0
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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 phasato core ICIS operation$rincipal themes of the rollout
include:

¢ Internalization of Development/Testing environmentransition the BC Spatial pilot
infrastructure from a 3 party hostto ICIS, and continue to augment this environment
for sandbox deglopment and testing purposes.

e Transition to Productionmove essential workflows and configurations from the
development and testing environment into Production. This will likely require the
establishment of a more rigoroustpontrolled staging environnrg.

o Data Management Refactoringising 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.

e Service Integrationcoy 42t ARF GS FyR SyKIFIyOS L/ L{Q I LWL} AOLI
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 peddidgessBC
application deployment

e Spediication Development establish rulebased 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 Rollat: implement fulicycle 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 structuresfdssequent phases of BC
Spatial implementation.

Figure 10BC Spatial Next Steps
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6.1 Infrastructure

The BC Spatial pilot project has been conducted on dedicated infrastructure discrete from
ProductionICIS operations; infrastructure activities will result in the internalization of the pilot
environment (and itestablishment on amngoingbasisas a development and prototyping
environment), the establishment of an updated Production environment, arudich@nted
protocols for migrating processes and workflows into Production.

Example infrastructure achievements and deliverables may include:

o ICIShosted 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 Produetéaay versions of the

prototype data management processes (FME Scripts) and with formalizingdastl 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 procedline. expansion

of BC Spatial services, from data management atagjiation 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

e Documented script deployment procecks

e 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 digeintg services for web

mapping, reporting and downloads wellas backend services for operational data sharing

among parcel fabric collaboratabs { @ Y OKNB Y AT I GA2y 6AGK LISYRAy3 RS
application and technology stack will also require consideration.

I LKFASR | LIIINEBIFOK G2 aSNBAOS AyiuSaINIGA2Yy A& NBO:
should be upgraded to include detailed reportimghere and as it becomes availaptd the BC

Spatial statistics. Until such time as these statistics are futbnaated provincewide, 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 lesscustomized flavour dFME Server. This activity will invebhe formalization of the FME
Server infrastructure in production and a rigorous BestProduction workflow to launch the
upgraded service.

Another integration phasshould occur in parallel witthe AddressBC deployment prograim;
considerationof pgNI RSa FyR SyKIyOSYSyda G2 L/L{Q 2@0SNI(ff
consider the overall endser web mapping experience and whether or not ArcGIS Server should

host a consistent set of web maps for all client requirements.
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Example service integriah activities and deliverables may include:

¢ Enhanced biateral data flows for parcel status (MPT) and map (ICF) data
¢ Production data model changes a@commodate BC Spatial statistics

e Enhanced reporting capabilities under the existing web map

e FME Servetechnology in Production

e Production BC Spatial analysis and reporting processes

e AddressBC web map harmonization design

6.4 Specifications

Data specification development suppsdeveral aspects of BC Spatial, including robust data
analysis and reporting to &ianced 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 datasétscess to this informationasprovedto

be of enormous value th. / Hafa@ssessment and quality feedback processesjsaaghotential
centempieceof the BC Spatial rollout.

Now that the pilot phase has proved certain concepts around parcel data integration, the next
phase should establish ceitfl 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 sourc
data is required to be spatialleferenced 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 ad&tiress metadata factors, including:

o Parcel definition: when is a parcel included (registered vsrggestration, etc.)
e Parcel typing: which parcels are included (LTSA and Crown Land?-dRigajs etc.)
¢ Quality information requirements: vintage, basiss 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 éhbusiness 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:

e Specification documentain

e Specification workshops designed to achieve consensusase

e Tailored data management scripts to build integrated datasets

e MPT stakeholder facilitation testablish data sharing arrangement
e 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 reportingpssrand 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, utiiind other municipal datasets. In addition, ron
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 aasveliegional
district by regional district engagement program. Implemdiotaresponsibilities should
includelCIS staffesourcedor a multithreaded approach.

Example rollout activities and deliveries include:

¢ Rollout plan expressing resources, priorities and implementation targets.
e Deployed data sharing services with indixdl members.
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