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Expanding the
Accessibility of GAP
Data

The Arkansas GAP Server Project
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Increasing accessibility to GAP

* Very complex requirements
 Different types of consumers
— Technical/scientific,
— agency/government,
— planners/commercial,

— public, etc.
* Need to integrate into existing processes,

science models, business workflows etc.

— Avoid YAMP (“Yet Another Mapping Portal”)
— Different requirements
» Some for “data” some “answers”
* Integrate into current GAP and other USGS and US FWS

efforts




Choose your tools wisely

* Winston Churchill said “We build buildings and
then they build us”

« Similar issues in any scientific or management
process

— Selection of the appropriate tool is at the core of
success

— And this is true particularly for GAP since:
* GAP uses complex geospatial analysis of data
» from multiple sources
» and scales (local, refuge, region, nation) and

 provides science products and management content to a
wide audience

Technical requirements

Scalable

— Need to address local, refuge to national (international) level of
data — datasets are large and complex

— Complex spatial queries on large data sets

» Where are places in “my area” that have species A and species B,
do not have species C and that are natural areas and ... and ...

* Query response performance needs to meet current expectations
Interoperable

— Different GAP consumers will have different hardware/software
platforms

— Avoid a “one size fits all” software solution
Standards based

— Utilize/apply IT standards in approach
Tiered security — multiple levels are needed

— From: Trusted clients who need capability to edit/modify and
view full range

— To: External clients who need to view/report on some (not all)
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CAST/UA team completed AR-GAP in mid/late 90s

Center focus integrates geospatial
Applications into larger IT setting

www.cast.uark.edu/gap

~

Private Sector Partnerships rPCI”

Commitied fo GEO-Infeligence Solutioni

» Selected as a Center of Excellence by:
— Oracle Center of Excellence in Spatial Data

Management
— Sun Microsystems Center for Excellence in
GeoComputation
— Trimble Center of Excellence in Navigation
Sciences
— Intergraph Center of Excellence in Mapping .@&M% m:—..—.
Sciences WY microsystoms
— PCI Geomatics Center for Excellence in Remote
Sensing :
, , .ZMaplnfo ke
— Maplnfo Center of Excellence in Geospatial ®
Applications

Oracle

— Environmental Systems Research Institute (ESRI)

— Definiens Imaging Center of Excellence in Object QRACLE
Systems

— Skyline Software 3D Center of excellence in
Landscape Visualization

— IONIC Software Center of Excellence in
Geospatial Interoperability




GeoStor System

Oracle (8-9-10) based e
2+ TB of geographic data
Operational since Jan
2002

Web-based public access

Only requirements are
web browser and Java

Currently more than
171,000 downloads

— Represents many 1,000,000's of yyww.cast.uark.edu/cast/geosto _r
files in other systems

GeoStor was a 1999 g 3
ComputerWorld-Smithsonian /f‘_,_,

Innovation Award Laureate _.l
1999 Innovation Collection >3Q a NOON Cm_msP
Enterprise

Systems Award
Winner

Copyright © 1999 |




Core “tool” = Oracle spatial architecture
coupled to enterprise database
capabilities

Geometries as accessible OBJECTS not blobs in the d atabase
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1. Web Connect

* Provide public access to selected data to web mapping
solutions that are OGC capable
— OGC = Open GIS Consortium
— Has developed interoperable web mapping specifications
— Like HTML but for geographic data
» Using IONIC RedSpider product Oracle spatial data can be exposed

— OGC WMS/WEFS desktop clients can connect to URL and
access any publicly exposed data

— Lightweight web client
« TNM @ http://nmviewogc.cr.usgs.qgov/viewer.htm

* MAGIC TNM demo @ o
http://ogc.cast.uark.edu/tnm/igo/index.html

— OR any desktop GIS by a vendors who subscribe to OGC
standard

» Geomedia, Maplnfo, AutoDesk, ArcGIS, Geomatica, etc. etc.
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Public access via OGC
Compliant Web Mapping

e.g. The National Map’s
OGC Compliant Map Client

Any feature classes can be “public”

(with multiple levels of security)

Oracle
GAP
Server

ﬂ

Firewall
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Accessing WMS via a OGC capable web client
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The same OGC WFS server can
connect to Intergraph’s GeoMedia
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OR to ArcGIS — or any compatible client
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The benefits of OGC web mapping

Open to multiple communities
Provides map results (and/or) data
— For “consumers” of GAP data

Has all the advantages (and
disadvantages) of any web solution

But -- NOT appropriate for users who
modify or edit data
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2. Multi-vendor direct access

ArcGIS GeoMedia

» Desktop clients from
multiple vendors can
access the same Oracle
feature classes

— Requires IP address,
login, password and (if
needed) further
identification

— With adequate network
bandwidth data appears
local e

— Read or read/write

— Transaction management

N

AutoDesk Many others
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Direct access (read or read/write) to Oracle Spatia | from GeoMedia




Direct access (read or read/write) to Oracle Spatia
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| from GeoMedia
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Direct access (read or read/write) to Oracle Spatia

| from GeoMedia
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Direct access (read or read/write) to Oracle Spatia | from GeoMedia
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Direct access (read or read/write) to Oracle Spatia | from ArcGIS
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Direct access (read or read/write) to Oracle Spatia | from ArcGIS
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3. Public access to conduct
analysis

* GIS solutions meet needs of technical
community but what about general public?

— Are there any areas in [my planned development],
[the watershed] that have species Aand B or C

— How many acres in [the refuge] AND have either
species A or B and NOT C

* Require complex queries
— Common to have errors in query formulation

* Requires massive geospatial computations
— Multiple intersections on complex geometries
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Oracle spatial intersection

o A“simple” example
 Example
— SELECT SDO_GEOM.SDO_INTERSECTION
(c_a.shape, c_c.shape, 0.005) FROM Habitat

c_a, management c_¢c WHERE c_a.name =
‘bear' AND c_c.name = ‘management 1';
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Creating complex
spatial queries
with natural
language
interface




of interest
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Selecting species

Support for ANDs and
ORs --- results

in a properly formatted
SQL output
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“have” and
“have not”
are options

Species, ownership, management
And land cover are all possible
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Report options:

1. HTML

2. Text

3. Comma Delimited

4. and 5. XML (two versions)
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Comma delimited imports readily into Excel etc.
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Text based selection of Area of Interest from drop-  down list
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Query can also be used to
create a basic map for the
browser
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Insert of JavaScript
“button” into client

Alternatively - query system can
be accessed from an OGC
capable web mapping client
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Results are returned into
The calling web map client

-
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Access to DATA is
critical for many

Downloading data




All “public” data available
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Data is extracted only for AOI window or selected ¢ ounty, watershed, etc




Touch or boundary clipping
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Multiple datums and projections supported
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Wide range of vendor data formats supported
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Geometries, attributes
and FGDC compliant
metadata are delivered.

Metadata lineage section
reflects most recent
processing.

FTP link e-mailed to user
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4. Lightweight mapping client (yes — a YAMP)

Example developed using eSpatial’'s Oracle based Java library
and development tool kit (e.g. DreamWeaver)

eSpatial tools combine both raster and vector analy  ses within AOI
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5. Connecting multiple databases

« Situations arise needing both close control
and powerful integration

— Different groups or agencies control data
— Analysis requires integration
« Using various strategies multiple

databases can be “connected” to appear
“as If” they are one to a user

« Current focus is on GRID computing
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10 is GRID Enabled
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L
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Virtual view merging both
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Database level interoperability

e 10 architecture

— distribution
— control

— update

$8$%
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|_|3® m_m_ GeoMedia
SRy Picture

ArcGIS f‘lv ESRI
SDE
ArcIMS
ArclMS aps -
OGC client

\ AutoDesk

e

Bentley

Java

wm“<mq Many

. Others
eSpatial /

eSpatial client

All TMs are owned by their respective companies
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