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1960’s 1980’s 1990’s 2000’s 2010’s1970’s

Mainframe  

Mini computer  

Work Station 

Desktop 

Client/Server

Web Server

Cloud/

Device

Platforms Evolve
A New Architecture 

New platforms, new opportunities…..



This Platform Leverages Many Trends 

Pervasive 

Geographic

Understanding



What’s in the Box?

New Markets, New Opportunities. . . . 

The Changing Meaning of Software…..

Bug Fixes

Software Upgrades

Licenses

Web Services

Resource Centers
(Maps and Apps)

Computing Services

SaaS

Subscriptions

Cloud

Data

Support

Industry-standard
Data Models

More Data
More Services

Sharing Capabilities



What is GIS?
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Don’t trust everything you hear….



Pervasive Apps

Enterprise

Desktop Server

GIS is Now a Platform
Connects and Leverages  

Providing Webmaps and Tools. . . . 



This Platform Integrates All Types of Information

Web Maps Normalize The Information . . .

. . . And Make It Accessible Widely

Imagery

DBMS

Services

Sensor

Networks

Big Data

SpreadsheetsMaps

Social Media



WFS – Web Feature Service

WMS – Web Mapping Service

Geoprocessing Services

• are application components

• communicate using open protocols

• are self-contained and self-describing

• can be used by other applications

Web Services
Quick, but very important definition

Web services power web maps, open standards……



Web Maps are the New  Medium 
Providing Intelligent Maps to Everyone 

Making Dynamic Geographic Information  Available Anywhere

Desktops

Tablets

Smartphones

Websites

Any Device

Browsers

Social Media

Web Services

Web Map

Supporting Visualization, 

Query, Editing, and Analysis

Dynamic



Web GIS Enables New Apps

Supporting 

Common Tasks

• Collection / Editing

• Viewing

• Mapping

• Analysis

• Awareness

• Communication
* Offline Use

Story Maps

Collector*
Dashboard

Insight

Open Data

Web App BuilderViewer

Explorer*

New

Microsoft Office



Simple

Open

Configurable

Desktop Web Device

Server Online Content 

and Services

Portal

GIS Is a Comprehensive Platform

For Mapping, Analyzing and Managing Geographic Information



Everything is Changing . . .
(Right or  Wrong)



Everything is Changing . . .
(Right or  Wrong)



GIS 

Natural Disasters

Elections

Redistricting

National Projects

Budgets

Foreclosures

Census

http://www.latimes.com/news/local/la-102807-me-reconstruct-g,0,2046700.graphic
http://www.latimes.com/news/local/la-102807-me-reconstruct-g,0,2046700.graphic


http://www.chickenalaska.com/chicken/index.html
http://www.chickenalaska.com/chicken/index.html
n
n


Another little change…..

http://www.waymarking.com/gallery/image.aspx?f=1&guid=f5ef659c-8631-48d8-8f92-fae839d5bcc5
http://www.waymarking.com/gallery/image.aspx?f=1&guid=f5ef659c-8631-48d8-8f92-fae839d5bcc5












Precise Timing
. . . . for three bucks.



http://compass/vt/industries/SEC/Photographs/ESRI GPS Station/Redlands Airport 025.jpg
http://compass/vt/industries/SEC/Photographs/ESRI GPS Station/Redlands Airport 025.jpg




Acquisition Time
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Time / Accuracy
Technology is closing the gap



What is Software?
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http://compass/vt/industries/SEC/Screen Captures/538_SNAG-37.jpg
http://compass/vt/industries/SEC/Screen Captures/538_SNAG-37.jpg
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. . . .data maintained in a structured environment

Measures of data correctness

Types of Data Accuracy

• Topological – how features relate to each other

• Attribute – non-graphical information about features

• Spatial – nearness to the true position

• Temporal – how current it is

• Relative – how accurate are things relative to each other

• Feature Identification – is it what we say it is



Boundaries 

Geodetic Control

Surface Waters 

Transportation 

Land Ownership 

Soils

Vegetation

Slope

Others …

Land cover

Imagery
Elevation  

Parcel Fabric

Control

Total Station 

GPS

Record Measurements

. . . Special editing tools for each data type

VECTOR

RASTER

SURVEY

Types of geographic data
Data best stored and managed in a database

http://compass/vt/industries/SEC/Screen Captures/State Mailer/imap_survey_contour_2.bmp
http://compass/vt/industries/SEC/Screen Captures/State Mailer/imap_survey_contour_2.bmp


Rules

Local streets and 

highways may 

not intersect

Components of geographic data
Properly structuring data powers new uses. . .

BEHAVIOR

ATTRIBUTES

GEOMETRY

. . . .not all from the same source…



• Electric networks

• Addressing 

• Emergency vehicle routing

• Storm tracking

• Wildfire management

• Telco networks

• Gas distribution systems

• Pipeline systems

• Mining

• Tax mapping

• Parcel management

• Zoning maps

• Assessor maps

• Land use planning

• Sensitive environmental sites

• Manage survey control

• Many more reasons

Why were GIS built?
Single uses – focused solutions….. 



• Particular initial uses

• Uses and applications grow over time

• Data eventually becomes unfit for new purposes

Initial GIS Specifications
Originally single use, now multipurpose

. . . Geospatial Peter Principle
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Parcel Fabric Technology

Leveraging the accuracy of record measurements in GIS . . .



Parcel  Management

City  of Encinitas

Leveraging Survey Accuracy in GIS . . 

. . . Using GIS Tools for Survey Integration

The Next Generation

High accuracy GIS . . .





ArcGIS  Server

ArcGIS  Server

ArcGIS  Server

RTK Network
Real time field data in the office….

Internet

Rover

Desktop Web 

Viewer

Mobile Open

APIs
Cloud

GIS  Server





WFS – Web Feature Service

WMS – Web Mapping Service

Geoprocessing Services

Web Services

Web services power web maps, open standards……



Web Maps are the New  Medium 
Providing Intelligent Maps to Everyone 

Making Dynamic Geographic Information  Available Anywhere

Desktops

Tablets

Smartphones

Websites

Any Device

Browsers

Social Media

Web Services

Web Map

Supporting Visualization, 

Query, Editing, and Analysis

Dynamic



Share

Online Storage

Search/

Use

Community Based

National Coverage

Demography



FindAControl



http://historicalmaps.arcgis.com/usgs/
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