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Abstract:

The City of Saskatoon has separate data models for Parcel, Transportation, Water,
Sanitary, and Storm in 1 ArcSDE. Transportation data is edited using NovaLIS
Editor except for Asset Lines & Points. Asset Lines (for example, curbs,
sidewalks, painted lines) are edited in AutoCAD and transferred to ArcSDE
using SAFE FME batch program. Asset Points (stop, yield, overhead signs and
traffic lights) are edited in MapGuide by field staff and transferred to ArcSDE.
Water, Sanitary, and Storm are edited using AutoCAD with an editor
extension soon to change to AutoCAD Oracle Locator. The data is then
transferred to ArcSDE. The inventory data is completely replaced every four
months while operation data (ie., hydrant pressure) persists. Operational data is
supported by ArcPad from ten different field groups. Spatial inventory data is
not changed by field staff but sent as event tables to data editors. MapGuide
uses SAFE SDP to view ArcSDE data.
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. Engineering GIS Objectives

- ¢ Everything we do today, we do well, let’s
do it better

¢ Concentrate on people and their jobs

e

Approval?
Business
@ Process
Production
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How we do our job today:

¢+ MapGuide to every employee
¢ AutoCAD feeds MapGuide
¢ ArcSDE feeds MapGuide

~“ ¢ Moving from:

* paper forms & pin maps to digital forms and
analysis maps

» Excel, Paradox, and MS Access db to MS
SQL server & Oracle Locator tables
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Stated GIS Enterprise Benefits

¢+ Removing:
* In-accuracies
* Duplicate copies
» Concurrency

¢ Inreality:
« Justification for cleaning data both spatial &
attribute
* Moving from central control to field control
* Building in benchmark reports (read
“manager” reports)
¢ IT department’s desire to control by

- consolidation to single vendor
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Tactics

Spatial data accuracy is 99% - standard attained in 2000
Defining a Maintenance cycle - standard attained in 2004
Attribute data is 99% accurate by Dec. 2005

Automatic synchronization of data by Dec. 2005
Supplying Annualized Reports

Making more data more readily available to more staff

¢ Attribute data is 99% accurate by Dec. 2005
¢ Maintained by field staff
¢ Changing to PDA or tablet digital forms
¢ Reducing bottle necks

¢ Automatic synchronization of data
¢ Increase concurrency
¢ Increase acceptance & buy-in
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GIS use since early 80’s

highly decentralized with each Business
Area maintaining their own (potentially
duplicate) data sets

1996, move towards a Corporate or
Enterprise Model

Evolution of Municipal GIS Implementation

Departmental Enterprise

Source: ESRI Redland 2004




- * 1997, Mapguide Enterprise / Intranet

- applications

~.* 2000, choose ESRI’s SDE data engine
and ArcGIS 8 as Enterprise host.

" Integration of Data Stores

¢ Where we are now

Euterprisewide Architecture ilﬁ Enterprize GIS Warchouse
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fiastmcture Seryides

AutoCAD

I

ContEbuioers
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COS Systems

The target
— Totally integrated & seamless?

Ex:.mpleneplrnnu Software Configuration

Java

Viewer e

Viewer ArcReader™ | [Sut,

Internet
Map Services
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It was ESRI’s Strategy that sold us

ar
ATCFM.
sater
UTRANS
ESRI Use Cases

. ) ’ " Dynamic | GeoCoding or
.
ar | Linear referencing | | Single editing Iool Same data store | Coolmaps | g VTR | Network analysi|  Gsoc o9

6/8/2005

IS Architecture

_ VEpOLJECTS)

Scalatzlgeo()Solution for Corlorafasive Cgorzi ol Analysis1 :
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'he GIS Enterprise

IDESKIO .
Browser GIS M Professnc_>_na|
GIS GIS=

\ )
Component ) ) /

GIS Other

Applicathions

GIS
Datalkyase
SEerver

RDBVISISERver

NVetadatarSernver

| _ Successes:

E!

|/ ./ I
Personal GeoDB ArcPad (12 app &

Shapefiles [ | 30 licences)
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ESRI Use Case

Linear referencing | | Single editing tool | Same data store Ss‘;‘,":‘:;';‘l‘on Network analysi Gs:ﬂclnn:::i?‘;’ Versioning | Event Tables | Fabric Concept

Failed due to Failed due o IT
Sketch Edit tools manual requirements

GeoConnect operation
Parcel Editor

Road rating Oracle Locator/AutoDesk

Water Main breaks
Needs connection
to house

- coming soon -

Failed due to
manual
operation

GIS access

¢
L4
L4
¢
¢
¢




StataccesSSthrNa s

- Reading directly from
- SDE using SAFE SDP

Unique Total
Month: Users: Hits:

679 64389
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46 Different Man(s)

. The presentation:

e

Data Models
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PavementLink

Ramp
AssetPolygon AssetPoint

Transportation
Conceptual
February 2002
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Create New Road

Flip Road Links

Update Road Status by Graphic Selection
Create Pavement Link Feature Class
Populate Turn Table

Export to TMODEL

Create / Update Traffic Analysis Zones




[ESRI Classes: ComplexEdgeFeaturle
AN

Road ;
GeometryType = esriGeometryPoldine {m;:rzs:?r‘rlf:

:E’SZ = True, IGeometryType = esriGeometryPoint}
asM = Trus} Intersention_|d - Transporaion_J8_RI= 0
Road_Id . Transporiation_I1d_RI=0 “Type : esriFieldTypelnteger =10
Road_Type : estiFieldTypelnteer = 40 Intersection_Status : Inersection_Status_R
[Road_Status : Road_Status_RI= 3 [Distance_Weight: esriFieldTypeDoukle
[Road_Length : esriFieldTypeDouble [Tirne_weight - estiFieldTypeDouble
[From_lntersection_ld : estiFieldTypelnteger ear_Consiructed : esriFieldTypelnteger
Ta_Intersection_ld - esriFieldTypelnteger lSymbol_Rotation : esriFieldTypeDouble
[From_Cantrol : Traffic_Control_Rl=0 [Elevation : esriFieldTypeDouble
[To_Control : Trafic_Control_RI =0 Intersection_Capacity : esriFieldTypelnteger
lLeft_From_Address : esriFieldTypeinteger [Tirne_Base_Delay - estiFieldTypeDouble
lLef_Ta_address : esriFieldTypelntager lSource. Layer : esriFleldTypeSiring
[Right_From_address : esriFieldTypelnteger
ight_To_Address @ esriFieldTypelnteger
[street_Pre_Direction : esriFieldTypeString
[Street_Pre_Type : esriFieldTypeString
[Street_Name : esrFieldTypeString
[Street_Suffix - esriFieldTypestring
lStreet_Post_Direction : esriFieldTypeString \ Intersection Subtypes:Uncontrolled \
[Btreet_address_Alias : esriFieldTypeString [Fers=clion Type - ssriFiaTypeirteger = 10|
[Traffic_volume [ esriFieldTypelnteger
[Speed_Limit: esrFieldTypelnteger
[Traffic_Direction : Traffic_Direction_Ri =0
Divided : Divided_Road_RI= 0
lLane_count : esriFieldTypelnteger
[Priority_Maintenance : Priarity_Maintenance_RI= 4
ear_Constructed : esriFieldTypelnteger
[Source_Layer : esriFieldTypeString
IDelta_7 : esrifieldTypeDauble
Height_Restriction : esriFieldTyneDouble
2ight_Restriction : esriFieldTypelnteger

«Sublypes

<Subtypes

Road

\Example: Lanes (Road_Type=ED}\
!

[Fo=a_Tvpe st BT ypenteger - 30

Read_GHl |
[UetvaricTyne « esNetwarkType = esANTLRIRYNerwork
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Implement Enterprise GIS
(Water, Sanitary and Storm Sewer)

¢ Water Distribution System
* Primary (Trunk) - operational
» Secondary — operational

» Every customer’s demand is represented

¢ Sanitary Sewer Collection System
* 1 city wide model - end of 2005

¢ Storm Water Management System

* 45 catchment-scale models — operational
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Water Distribution Modeling

Parcel
SITEID, area, water meter
1D, average consumption

Service Connection
Size, material

Junction
WMNODENO,

Pipe
function

WMLINENO, diameter,
material
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Water Distribution Data Model

-

AR

i City of Saskatoon
Figure 4.1 First G ion UML - Water Distribusti

Auttar Daed W LaBualbe Juns 36, 3008
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Storm Water Modeling

Catchbasin
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Storm Sewer Data Model

City of Saskatoon

fr1retiet
1

First Generation UML - Sterm Sewer
Ather Cned W Laboutiar, Aura 24, 2001

Cranges | nriFialdTyraSing)
it earFudTypmSing
Pt _Unage | surfinki Typatireg
S * £T_Saies = 1
iwgts_1 | weriFmkdTypmloutin
Wesght_ 2 eariFieieTypeDoubie
=
BT_Lateral 7L i
fHasht = Tr, {Hastl = Trum,
sl = Trm} WersZ » T}
*Luiersl_Type B i Ty - O
b T st
I e -
T
e e
Pl
s T
g | b el
=5 Srmens
i s fn

ii




.. The presentation:

Editing & data transfer
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Parcel Editor (NovaLlIS)
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SAFE FME Workbench

AutoCAD map to Personal GeoDB to SDE and back

AUTODESK_MAP -> GEODB_MDB - FME Workbench El

Data  Destination Data  Tools Help

RXx @@ »a
—olx |-

TODE
| deve

The presentation:

¢

How is data integrated
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INVENTORY

HYDRANT ATTRIBUTES

MANHOLES CATCHBASINS
CATCHBASIN LEADS

CONNECTIONS
INVENTORY

VALVE ATTRIBUTES

WACK’S SOFTWARE

(Vemax)

REHABILATION
PROGRAMS/
_ BACKLOGS

HYDRANT REHAB.
[ALL)

WATER MAIN
REPLACEMENT
ANDIDATE!
Spatial using site Id)

SEWER MAIN
REHABILITATION

MANHO!
REHABILATION
PROGRAM Spatiall

4 PLATFORM

SITE_ID
TRANS

TIMBERLINE

INSPECTION

INSPECTION AND
AS! MEN
MAPGUIDE (YEAR TE
e S (EVALUATION)

OUTSTANDING
CATCHBASIN
MAINTENANC

OUTSTANDING HYDRANT
MAINTENANCE
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Storm MH Inspection

[RE=N
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The presentation:

¢

How is data analyzed
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¢ Hydrant

¢ Pressure zone
for fire fighting

| 78 oon ELEEEEY

Infrasructure Sernces - Water Consumpticn Repan

13013841 (1236 College D, Saskeatocn, 5K CA WATER
1303841 1236 College D, Swikatoon, SE CA WATER

ON 2001 (166,574 61
oM |2002[189441.06 2

¢ IndIVIdual hous ()| (13038411236 Cabige D, Suskaloon. SK. CA WATER

[1303841 (1236 Callege Dr, Suskatoon, SK CA WATER

[CF 200320100188 2

ON 200413735061 2

¢ Block

¢ [Iron pipe connection

sltoie] 130 | 1ab | 1oke




Traffic system
¢ Stop/Yield/Traffic Lights

The presentation:

¢

Is the Enterprise integrated & Seamless?
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get was seamless, it was not achieved
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