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What Is an information system?

Driven by mission and business needs

 An information system is a tool for providing
useful information through management and
analysis of data.

information

Information system

* The design of the system is based on the
information we want the system to provide and
manage.




Outline

Quick Intro to GIS
GIS is evolving

GIS and IT

GIS Interoperability



A Quick Intro to GIS



Database
“Not Easy to Interpret”
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Visualization
“"Worth a Thousand Words”
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GIS Integrates All' Types of Data

Geography is a “Key”

/ Social Factors
< —

I ___— Roads/Infrastructure

_—— Signal Intelligence

Key Concepts

: — — Land Use/LLand Cover
» Georeferencing

Digital Processing

Map Overlay

Spatial Analysis

Visualization

Integrating Disciplines, Organizations and Activities



GIS Is Layer-Centric

~ Transportation

Census Tracts

Structures

Postal Codes

| Raster Imagery

...Layers referenced by location



Combine Data from Many
Sources




GIS Applications

Population
Bio-Diversity
Global Warming
Facilities
Urbanization
Pollution
Congestion
Conservation
Land Use
Oceans
Business Efficiency
Water

Economic Development

Crime

Health
Education
Logistics

Energy
Defense/Security
Environment
eGovernment
Globalization
Agriculture/Forestry
Public Safety
Transportation

...Are Serving Our World
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Community Planning
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Real Time Weather
Integration
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Land Records Management
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Crime Analysis
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Health And Public R
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Pipeline Analysis
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Cancer
Probability
Research
Application
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Conservation Manag

Maine Department of

Conservation

2 F1e18hEr Pond

MILLS FOUND IN SEARCH
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Ecosystem Management

Irserts themes into the view
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Hazardous Materials Assessment
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Environmental Monitoring
Toxic Plume
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Fuel Tanks Near the World Trade Center Within Secured Area
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150,000+ Organizations
1,250,000+ Users
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Emerging GIS Technologies
Will Improve Implementations

* [ntelligent GIS

e Web Services

¢« GIS Services

 Networks
s GIS Portals
* Distributed GIS

« Server
* Embedded

» Desktop
» Mobile

« Component Software

 New GIS Functionality

Geoprocessing Models
Global Visualization
Cartography & Labeling
Image Integration

Real Time

Mobile GIS/LBS

» Interoperability



Three views of GIS

. Geoprocessing
Geoprocessing

Madels

Maps and Geovisualization Geodatabase

Datasets

Data Models

Datin e

Metadata Documents



GIS Is evolving from a database
approach to a knowledge
approach



GIS Is Becoming More Intelligent

Managing Datasets, Workflows in a Common Environment

...Encapsulating
Five Basic
Elements

Geodata \Vnrkﬂnw
Sets Models

...Abstracting Geographic Knowledge



GIS “Abstracts™ Geography
Into Five Basic Elements

Maps and Globes

_|_

B Geodata Sets
1=-7 | Workflow Models
rt::; Data Models

Metadata

.. . Together They Represent Geographic
Knowledge



These Five Basic Elements

J oY oY oC ol gls
» [oRlel o

Plus GIS p 099 g ® Software
Software -
Objects L

Maps Models

'FLT'.?_" Metadata

] e

Data
ModelsG —
eodata oels
Geodatabases

. Provide the Building Blocks for Intelligent GIS



GIS users work with many databases
and datasets In many schemas and
produce and share results

Requires a unique combination of
“scientific computing” and, increasingly,
“business computing”



GIS iIs distributed

Each GIS must access and use many datasets

Geodata compilation Is an expensive, specialist

activity that requires
« Comprehensive tools and systems

 Mechanism to share data

Compiled & maintained by many organizations

Distributed update and sharing

Implications ...



Interoperability is Important

We Support Many Standards . . .

Conversion

N

_

I >< I DBMS Integration

Direct Read (API)

... Our Focus Is On Simple and
Practical Approaches That Work

B | i ]
XML/SOAP.
1 GIS
B Server
1
e

Web Services



GIS Networks

Portal for GISData ([~ Connecting
and Services GIS users

GIS Catalog Portals centralize access to distributed information nodes



Three Key Building Blocks

World Wide
Web

¢ Publish GIS Data and Services | GIS Web
e Services

GIS “ Document In Catalog

FTP
Catalo ot
Porta Sats

GIS
data

GIS Catalog Portal GIS Network
* Metadata Service * Constellation of GIS Web Sites
* Metadata Catalog Management * Content Standards
= Spatial and Text Searches * Published GIS Data Holdings
* Internet Map Viewling




GIS Portals

Access to Distributed Information & Web Services

geddata.gov

U.5. Maps & Data

Make a Map

Launch:

The Mational Map

Search for Da

Search all the data in this site

About This Site

How to find the maps & data you need
and how to publish yvour data here,
G0OS Partnerships

Help

Quick Start Guide

How Do I Publish Data Collection
Activities

Contact Us

The geodata.g

Find out about the latest geographic
data sharing and acquisition initiatives,

Information
Standards, tools, and resources.
Publish Data

Lagin

What's New

Latest events

FIRSTGOV,

This is a U.5. Gavernment Computer Systern. Before continuing, please read this disclaimer and privacy statement.

gecdata.gov ik

geadata.gov s & web-based portal for ona-
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geedatz. gov /s part of the Geospatial Ore-
government initiativas that will ankance go
will zocelarste the developrment and implar]
Infrastructure (NSDI) and includes state, )
orvate sector and acaderniz a5 participants
Quick Start Guide.
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GIS'Is Deployed In Many Ways

Traditional GIS
Workstations

Single
Gl5

T

|
e —
File-based
Geodatabase data

)

—
E‘J@

Client-Server GIS

Central GIS

n Singhe | Single
Lo L GIs GIS J
- '-_'\_\_

' ‘r- 1 iy
.-’.’f' -"'-F-FF

- \\\“-. ?-

e

Central DEMS with Multiple Users



Emerging GIS Deployments

Federated GIS

Connecting

Portal for GIS Data
and Serwoes

_..C-lt.ﬂ

-
AL o T
o =

S|

«~ . GIS Networks

Spatial Data Infrastructures

Stovepipe GIS Integration

Services

GIS

data

Workflow integration via web services and
messaging




Federated GIS

A web of loosely-coupled
Information system nodes

Q0BJIONU] QM

=
£}
=
o)
=)
H
€}
=
Qo
o
a

Each node has:
» data & functionality
» a user interface
» a web interface

A network of heterogeneous systems




Federated GIS Requirements

Ad-hoc combination of information maintained in separate data
stores
Complex information models

 Geometry and imagery.

* Relationships and integrity constraints
« Semantic relationships
» Connectivity (graph) relationships

» Shared geometry (topology) relationships
Distributed data compilation (collaboration)
Large datasets

o Number of elements

» Size of elements

Open, standards-based architecture



Web Services Provide A New
Architecture For GIS

L)

Standard Ma | oo
Internet G|S ProduE P
——( Map Services .
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GIS Services 3 /\1 \

Custom
Products
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GIS Architectures Are Expanding

Distributed Networks
Client /Server '

| |
| | |
I Systems | I
Tools & Data : : :
| | |
| | |
| | |
| I I | |
I \ e i I
'—I " i I
| | |
I . I~é‘? . .
| | |
| | l l
| | |
’ | | |
| | |
, , Shared !
. _ ' Services .
: Information : :
Professional i Management l
| | |

Productivity
.. . Web Services Provide A-New Platform



Some important initiatives
for DOI



Enterprise Data Management

NILS,
TNM, NHD,
GOS, etc.

Geodata %rkﬂm
Sets Models

Requires a schema, stewardship responsibilities, and
implementation



A hvelrograplic
senplare dara model
rouides 4 W dgency
with & good sreing
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Tapolegy provide
sparial invegrivy for
land parcel

applicarions

Developmens in
RDBMS vechnology
eni ble storing masive
raseer dargsers.

There are important relationships that exist between the ArcGIS data model, existing GIS and IT
concepts, and related standards efforts. The ArcGIS data models implement fundamental DBMS
and GIS data concepts. In turn, the Ifmpﬁfe‘fﬁ build on those concepts to pmpirff i zﬂfﬁsf starting
point for each user’s GIS database design. In addition, the GIS and IT design techniques used in
each data model support, as well as influence, a number of important standards efforts. ESRI will
continue to evolve its designs in support of these on-going efforts.
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Data Interoperability
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ESRI will'support all practical IT and GIS Standards

Responding to User Base

Examples

FGDC /ISO

FGDC Metadata Content, ISO Metadata Content

OGC

Simple features (The basis of Geodatabase Storage in RDBMS)
OGC Catalog Services

Support for Z39.50

WMS, WCS, WES, GML

Information Technology

XML Web Services (ArcXML), SOAP, HTTP

Open DBMS (Spatial types in Oracle, DB2, Informix)
Open Programming (C++, COM, JAVA, .NET)

Open Platforms (Windows, Unix, Linux)

Direct IS interfaces (SAS, SAP, Bentley, GPS, Image, Survey,
Government Data formats, VPF, CAD, more . . .)



National Map Deployment

Internet

Cartographic Map Services

Production §

+ Imagery
» Elevation
o National Q’{ 5 Ve
Map
s Transactional — Publication g=gp ~ -and Cover
i Data Management Senver. - Vector Data

* Hydrography

* Transportation
» Boundaries

» Structures



National Map Development
N

National Map%{
Publication ==
Senver
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Transactional Transactional

Databases Databases Transactional

Databases

Federal Partners State & Local Partners Private Partners



Framework Databases
Multi-purpose & Multi-scale

Source Data & Derived Data
Sensor Data
. Radar Crthopotos Single Pm:pose
A - DEM’s Topographic Map
- Photogrammetric Products
> Sonar Features
* Imagery . Etc.
* Survey
DLG’s
s Etc.

/

Changing with GIS to be multi-
purpose



Federal Lead Agency
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* Spatial Implementation
» Content Implementation
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State and Local
Data Providers

» Spatial Implementation
» Content Implementation
» Metadata Implementation

a

LSIS Internet

=

» Metadata Implementation
» Content Implementation
» Map Service Implementation

GOS

» Metadata Specifications
* Map Service Specifications
» Scale Specifications

For Framework Layers:
 Spatial Specifications
» Content Specifications

/)% . oF \ 4 > o\ ‘\6‘3
% [FGDC o

Evolution of Standards )

» Coordination of Specifications
» Communication of' Specifications & Best Practices
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ArcGIS 9.0 System Architecture

ArcGIS

Desktop Server GIS | Embedded
Applications GIS GIS

Developer GIS

XML, SOAP, Application

Data ArcXML, Bridges (SAP,
Geodatabase XML, SAS, ERP,

OGC WMS, WFS ... Permitting, ...)

Application
Many files Multiple DBMS’s Web Services Bridges




ArcGIS Manages the Basic
Elements of Geographic Knowledge in the

. Simple, Open,
and Interoperable

. And Vlakes Them Directly Accessible



ESRI Software Strategy

Develop Generic GIS Components . . .

Mobile GIS
ArcGIS \
Products
Engines
7
Desktop GIS || :
(Now) | ...And/Deploy Them in

Multiple Products

ArcObjects




This Allows GIS Functionality
to be Deployed Anywhere . . .

ArcGIS 4 ArCGIS
Server Engine

ArcGIS 7 Mobile
Desktop __ GIS "{1

ArcObjects __) U




Geodatabase Encapsulates Models

— Best Practices and Applications

Gnatcatcher Habitat Suitability

Model
diagranm
the
display
window

Model elements

. . . Sharing Geographic Knowledge



Geodatabases Will Manage Maps

Database Cartography
1:24,000

1:100,000
1:250,000

Extended
Cartographic

Editing Tools

Carto
Rules N

z. _—Layers. . Map Series
e » Generalization
» Multi' Representation

= Carto.  Solves the Problems of
|

Maps
A New Approach for Production Cartography



Mobile GIS

Tear-off, take GIS to the field

Focused field applications on Mobile Windows CE and Pocket PC




Spatially enabling the DOI

Starts with modeling (defining) business processes / workflows

Services-Oriented Architecture

Workflow integration via web services and
messaging










92 Up To Date GIS Services
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...An Affordable Way to Rapidly Build Server Based Applications
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