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Presentation Goals / Topics

• Provide a context and framework for today’s seminar

• Discuss market drivers and trends

• Talk about suppliers and users of web and mobile GIS

• Explore the underlying data, functions and technologies

• Talk about interesting applications
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MARKET DRIVERS AND TRENDS
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Today’s seminar is trendy …

• Geo‐concepts are being used/discussed in popular media:

– Articles in the Globe & Mail this week:

• Special articles: Internet of Things / The Future is Smart

Ad ti t C d P t Fl D li• Advertisements: Canada Post FlexDelivery

– Worldwide media – now major users of web/mobile GIS and 
visualization:

• New York Times

• Washington Post

• The Guardian

• Larger trends: 

– Massive growth and ubiquity of smartphones & tabletsass e g o t a d ub qu ty o s a tp o es & tab ets

– Cloud‐based services taking away the pain

– Major geo‐related takeovers in real‐estate and transportation
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“Everywhere is anywhere is anything is everything“
(Douglas Coupland)

Every…
Any…

Where…
Thing…

Time…
Place…
Asset …
Customer …
User …

All …
Our …
Their …
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Charting the Effects of Graduate School:
Moving From Clamshells to Smartphones

Before Grad School
During Grad School

After Grad School

f1(x)

Cowabunga!
+ Motorola Clamshell

Thinking deeply,
I am!

Cowabunga
+ Smartphones
+ Web GIS APIs

+ OpenStreetMap!!!

f2B(x)
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BIG change!
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Everything from this 
1991 RadioShack Ad 
You Can Now Do With 
Your Smartphone
and way more!… and way more!

• All weather personal stereo
• AM/FM clock radio
• In‐Ear Stereo Phones
• Microthin calculator
• Tandy 1000 TL/3
• VHS Camcorder
• Mobile Cellular Telephone
• Mobile CBMobile CB
• 20‐Memory Speed‐Dial
• Deluxe Portable CD Player
• 10‐Channel Desktop Scanner
• Easiest‐to‐Use Phone Answerer
• Handheld Cassette Tape Recorder

Source: Huffington Post
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Samsung Teardown: What’s Inside?
Required Tools

Spudger
$2.95
Phillips #00 Screwdriver
$5.95
Plastic Opening Tools
$2.95
Tweezers
$4.95

~= $17.‐‐

www.ifixit.com/Teardown/Samsung+Galaxy+S4+Teardown/13947
GPS: BCM4750, 4751
Cost ~=< $9.00 

Cost of basic parts: ~=$240.00
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Samsung Galaxy S5 Teardown
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“Mobile is Eating the World”

1995
35 million internet users
0.6% Population Penetration

2014
2.5 billion internet users
39% Population Penetration

80x more 
internet 
users

M. Meeker “Internet Trends 2015 – Code Conference”
Kleiner Perkins Caufield Byers

1995
80 million mobile phone users

1% Population Penetration

2014
5.2 billion mobile phone users

73% Population Penetration
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Key Sources: Benedict Evans (Andreessen Horowitz), Kleiner Perkins Caufield Byers

65x 
more 
mobile 
users

M. Meeker “Internet Trends 2015 – Code Conference”
Kleiner Perkins Caufield Byers
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Smartphones and Tablets are Eating PC’s

Kleiner Perkins Caufield Byers
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www.forbes.com/sites/louiscolumbus/2014/11/09/mobile‐is‐eating‐the‐world/

Popularity Contest: Statistics of Websites Using
Web Mapping Technologies

Summary

12URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService

Vendor % Market # Sites
• Google (Maps API, Earth, Maps Engine) 91.28 3,050,000
• MapBox/Leaflet        1.52 51,000
• ESRI ArcGIS (Pro, Server, Portal, Javascript) 0.04 1,500
• CartoDB    0.00 150
All Mapping 100.‐‐ 3,243,000

Total Websites Worldwide: 1,203,000,000
Mapping Market Share: 0.27%
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Assessing relative market interest
using Google Trends

10 4 0.2 0.1 3 “Nominal Rating”?

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 13

2005 2015

Geo‐Takeovers: Positioning for the Next Market Phase?

Drive/
Commute
M bil GISMobile GIS

$1.3b, 2013 June

$3b?, 2015 June?

Real Estate

BloombergBusiness – April 22, 2015

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 14

webGIS

$3.5b, 2015 Feb
(San Francisco)

$??, 2014 Oct
(Seattle, WA)

$???, 2014 July
(Vancouver BC)
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WHO ARE THE SUPPLIERS AND USERS
OF WEB AND MOBILE GIS?

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 15

Suppliers and Users of
Web and Mobile GIS

• Suppliers:

– Organizations, groups or individuals who create and develop the technologies, 
data, business processes, services, etc. that are required to build and deliver , p , , q
web and mobile GIS capabilities

• Users:

– Organizations, groups or individuals who use the web and mobile GIS to meet 
their needs

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 16
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Who are the Suppliers & Users?
Organizations Examples

Public Sector Cities, Provinces, Federal, Crown Corps, Trans‐
national

Private Sector Utilities, Couriers, Railways, Ports and harbours, 
Forestry, Mining, Oil & gasForestry, Mining, Oil & gas

Public Utilities Roads, Communications, Power, Gas, Water/Sewer

Goods and Services
Providers

Food, Gas, Accommodation, Entertainment, Health, 
Real estate

Volunteers / Public interest 
groups

OpenStreetMap, Community heritage

Individuals Examples
Employees Office staff Field crews Couriers Drivers Public

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 17

Employees Office staff, Field crews, Couriers, Drivers, Public
health nurse, First responder

Public Residents, Customers, Tourists, Visitors

Essentially:  anybody and probably everybody

People as Sensors

Where are they? When are they there? 

• In an office, at home, at school

• At a shopping mall, doctor’s office, hockey game, …

• On foot on a bike• On foot, on a bike

• In a vehicle: bus, truck, train

• On a seabus, ferry, sailboat, …

• In an airplane, helicopter, .... Hangliding

• 24x7: Day & Night, Summer & Winter, Weekdays and Weekends, Work, 
Holidays, …

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 18

Essentially:  anywhere and probably everywhere,
anytime and probably everytime
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What are they doing? How are they doing it? 

• Personal

– commute, shop, exercise, travel …

• Business Processes

• Computer Applications:

– Desktop Application

– Office Productivity

– Government Policy

– Community Planning

– Administration

– Goods & Services

– Asset‐Infrastructure Lifecycle: 

• Plan

• Design

• Build

Office Productivity

– Special purpose Design/Analytical

– Long / Short Transaction

– Machine‐to‐machine / Human‐to‐
machine

– Mobile Apps
• Build

• Operate

• Inspect

• Repair

• Decommission

– Social Media

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 19

Essentially:  anything and probably everything

WHAT DO WE NEED TO MAKE
WEB AND MOBILE GIS WORK?

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 20
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Typical GIS Building Blocks

Web/Mobile 
User

CLIENT
Mobile / Tablet / Desktop

D iDevice

CLOUD
Supporting Building Blocks:

Organization & People
Data & Metadata

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 21

Data & Metadata
Processes & Functions
IT Infrastructure

Client: Mobile / Tablet / Desktop 
Multiple Form Factors: Operating SystemsDesktop

Laptop
Tablet 
Notelet
Laplet

Devices

Smartphone 
Phablet

TV
Fridge
Oven
Cat
Dog

Kiosk

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 22

Browsers

Apps & API calls

Kiosk
Car
Boat
Drone
UAV
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Cloud Data for Web and Mobile GIS

• Essential content used by most apps: 
– orthoimagery
– jurisdictions/neighbourhoods
– simplified natural features

• Task‐specific content:
– Natural systems
– Political
– Social, Demographic

– road centreline / address ranges
– Points of Interest (POI's)

• Multiple Levels of Detail (LOD):
– World
– Country
– Province / State
– Region
– City / Town

– Infrastructure (horizontal, vertical)

• Internal / private /proprietary
• Purchased or free/volunteered 

data  (e.g. OpenStreetMap)
• Many gov’s have open data portals

The baseline GIS data for web/mobile didn’t just appear City / Town
– Neighbourhood

– Operating Area

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 23

magically: 

AutoDesk
AutoCAD

ESRI ArcGIS GE Smallworld Bentley
Microstation

Functions: Either on Client or in Cloud

• Typical:

– General navigation

• Unconventional / Emerging:

– Business Analytics, Dashboards & KPI's: 

– Access maps and data sources

– Markup and Edit / Revise

– Query and Analysis

– Report, Print, Plot

– Disconnected / offline editing

e.g,

• Tableau Software

• Tibco Spotfire

– Advanced visualization: e.g.,

• Data Driven Documents ‐ D3.js

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 24



URISA BC
GIS Anywhere, Anytime on Any Device!

Floating on a Cloud of Opportunity:
GIS is Coming to Any Device Near You

Spatial Vision Group, Inc.
North Vancouver, BC

June 4, 2015
13

Cloud Deployment Models: Private to Public

Organization A A B A B an
y 
X

r 
Z

Closed Private Open Public

Organization A

Owner You own You own They own They own They own

Operator You manage They manage They manage They manage They manage

Managed
Private 
Cloud

Organization 
Private Cloud

g

Virtual 
Private Cloud 

Hybrid

Organization ACommunity 
Public Cloud

O
rg
 

O
rg
 

Public 
Cloud

O
rg
 

O
rg
 

C
o
m
p
a

U
se
r

Organization A Organization A

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 25

Operator You manage They manage They manage They manage They manage

Service
Access

Closed: 
only you

Closed: 
only you

Closed: 
only you

Closed group:
you & others

Open

Level of
Control

Full High High Low None

web & mobile GIS IT Stack

Looking Under the Hood
(GIS IT Stack)

DNV’s GeoWeb Stack CartoDB Stack MapBox Stack

Content

Layout

Behaviour

26URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService

Key consideration: Free and Open Source Software (FOSS) vs. commercial offerings
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Commercial Products for Developing GIS webApps (e.g.):
“You can code or configure”

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 27

Spatial Data Transformation, Integration
and Interoperability

Data Conversion
Data Transformation
Data Integration

lid i

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 28

Data Validation
Data Migration
Spatial Extract‐Transform‐Load

More than “one‐time” ETL. Also operational support of sensor‐web inflows
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GIS/Mapping Software as a Service (SaaS)+ Data

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 29

GIS/Mapping “Data as a Service” (Daas)

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 30
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Open/Public API’s

Google API’s
1 Google Maps Android API v2
2 Google Maps JavaScript API v3
3 Google Maps API for Work
4 Google Maps SDK for iOS
5 Google Places API
6 Google Places Autocomplete
7 Google Static Maps API v2
8 Google Street View Image API
9 Google Maps Embed API
10 Google Directions API
11 Google Distance Matrix API

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 31

programmableweb lists 825 mapping API’s

g
12 Google Elevation API
13 Google Geocoding API
14 Google Time Zone API
15 Google Maps Tracks API

Specific‐Purpose Mobile Apps

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 32

Focused, optimized.
Strong consideration of UI/UX
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&WEB & MOBILE GIS EXAMPLES
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Interesting webGIS and Mobile Apps (some with data)

Type Example

General webGIS  & 
Mobile GIS

ArcGIS for Mobile, ArcGIS Online, Google Maps for Work, CartoDB, MapBox, 
Mango Map

Loggers ESRI Collector, DisconnectedJS, TerraGo, OsmAnd, Google MyTracks, Open GPS 
Tracker, Twitter

Office Productivity In a conventional desktop office application (e.g., ESRI Maps for Office) , Microsoft y p pp ( g , p ) ,
PowerMap for Excel

Social/Food/Hotel MapQuest, Yelp, … 

Driving / Transit Apps HERE, Mapquest, Waze, OnStar + BusLink, Inrix, Transitmix , Uber, …

Transit/Translink 15+ apps you can find for Android, iOS, Windows Phone

Fitness Strava, FitBit, ...

Cycling Tour de France, Giro d’Italia, etc. Cycling News 

Real Estate Trulia (Zillow Group), Walkscore  (Redfin)

I d Wif Thi k Wi l b ildi t t

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 34

Indoors Wifarer, Think Wireless: building management, museums, etc.

BC Gov & Muni’s District North Vancouver's GeoWeb App, Geoscience BC app, iMap BC 5.

Utilities Ubisense, GE Smallworld, Bentley, AutoDesk, 

Weather Weather Underground

Media/Press Web + Print, NY Times, The Guardian, Globe & Mail (visualizations, D3.js)
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Interesting webGIS and Mobile Apps (some with data)
Type Example

General webGIS  & 
Mobile GIS
Loggers

Office Productivity

Social/Food/Hotel

Driving / Transit Apps

Transit/Translink

Fitness

Cycling

Real Estate

Indoors

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 35

Indoors

BC Gov & Muni’s

Utilities

Weather

Media/Press

Selected Examples

– Business Logistics:

• Canada Post FlexDelivery and API

– Transit:– Transit:

• Bus Link, Translink APIs and “The Internet of Things”

• Transitmix

– Tracking / Field Data Gathering:

• ESRI Collector 

• Open GPS Tracker

• OsmAnd

C t DB• CartoDB

• QGIS

– Real Estate:

• Trulia Real Estate

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 36
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EXAMPLES BUSINESS LOGISTICSEXAMPLES: BUSINESS LOGISTICS

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 37

Canada Post ‐ FlexDelivery

38URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService



URISA BC
GIS Anywhere, Anytime on Any Device!

Floating on a Cloud of Opportunity:
GIS is Coming to Any Device Near You

Spatial Vision Group, Inc.
North Vancouver, BC

June 4, 2015
20

Canada Post – FlexDelivery:
Build up a geo‐collection of  post offices you use

39URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService

Canada Post – REST API for
“Get Nearest a Post Office”

Latitude / Longitude
Postal Code

Street/City/Province

40URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService
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EXAMPLES TRANSITEXAMPLES: TRANSIT

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 41

BusLink

URISA BC: GIS AnyWhereTimeDevicePlaceAssetCustomerUserService 42
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Translink Open API: A Public Sensor Web
• Regional Traffic Data System:

1. Real‐Time traffic data / speed profiles

2. Travel time by corridor and roadway segment

– Get Tile Return a map tile for provided position, show roadways

– Get Live Data Timestamp Return date and time of last live data update

– Get All Live Data Return real‐time data for all links (length, speed, travel time)

– Get Live Data At Point Return real‐time data for the specified point

– Get Colour Legend Colour legend details

• Real‐Time Transit Information:
1. Provide services for Stops, Buses, Stop estimates and Route details.

2. Return XML or JSON data

– Stops Stop identity, Location (lat/lon), City, At/On street, Distance, Routes, …

– Stop Estimates Next Buses, NextBus, RouteNo, RouteName, Direction, …

– Buses Vehicle ID, Location (lat/lon), RouteNo, Direction, …

– Routes RouteNo Name OperatingCompany PatternsRoutes RouteNo, Name, OperatingCompany, Patterns, …

– Status Statuses, Name, Value
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Internet of Things (IoT)
“Industrial Internet”, “Sensor Web”

• Combines wireless, sensors and the internet

• Allocate unique id’s to objects / vehicles / people / rivers / etc.

/• Transfer/aggregate data over a network: machine‐to‐machine (M2M)

• Use the combined data to create awareness, make decisions, etc.
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Transitmix (Transit Planning)

Very rapid invention and growth:

Prototype: January 2014

Beta Launch: June 18, 2014
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By July 3rd, 2014 transitmix.net had:
• 24,000+ maps
• 63,000 routes
• 195,000 page views
• 18,000 individual users.

EXAMPLES TRACKING / FIELD DATA GATHERINGEXAMPLES: TRACKING / FIELD DATA GATHERING
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ESRI Collector
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Open GPS Tracker
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OsmAnd
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OsmAnd
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CartoDB – SaaS + Data:
Super Bowl 2015 Tweets

People as Sensors

http://t.co/8jDXejaces
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“Freemium” Cartographic Renderings
of My GPX Tracks
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“Freemium” Cartographic Renderings
of My GPX Tracks
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Tracks Analysis Using QGIS:
Probability Surface of My Location in Vancouver
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Tracks Analysis Using QGIS:
Probability Surface of My Location in Vancouver
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EXAMPLE REAL ESTATEEXAMPLE: REAL ESTATE
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Trulia Maps (Real Estate):
A very good example of what is possible 
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What is Driving Your Organization’s
Investment in Web / Mobile GIS?

• Improved operations

• Improved customer service

• Financial savingsFinancial savings

• Regulatory / Legal

• Public health, lifestyle, safety, security

• Create a sense of community / Facilitate public consultations

• To advocate for a cause

• Improved corporate reputation

• Increase market share, enter new markets

• To keep up (are your competitors are doing it better?)
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SUMMARY
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We’re trendy …

Every…
Any

Where…
Thing GIS AnyWhereTimeDevice

PlaceAssetCustomerUser

Any… Thing…

Time…
Place…
Asset …
Customer …
User …

All …
Our …
Their …
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We’re ready … (pretty much)

• It is not about:

– new GIS functions …

– more baseline imagerymore baseline imagery …

– creating road centrelines & address geocoding ….

– new building inventories, demographics, land use maps, …

… we have plenty of each of these already in place.
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Floating on a cloud of opportunity …

GIS suppliers and users are being carried along in a worldwide social and 
technological transformation to “mobile” and “web‐cloud” computing.

The scope is much bigger than simply pushing GIS out to more users. We p gg p y p g
need to support business process and create value.

New vendors, users, applications, datasets and competitors are emerging.

We will see major opportunities and changes for our suppliers and users:

… are you ready?
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bill.johnstone <at> spatialvisiongroup.com
(604) 985‐1741
www.spatialvisiongroup.com
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