
E
xpanding the 

A
ccessibility of G

A
P

 
D

ata
D

ata
T

he A
rkansas G

A
P

 S
erver P

roject

S
hane C

ovington, John W
ilson, F

red 
Lim

p, B
ob H

arris, B
rian C

ulpepper
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Increasing accessibility to G
A

P
•

V
ery com

plex requirem
ents

•
D

ifferent types of consum
ers

–
T

echnical/scientific,
–

agency/governm
ent, 

–
planners/com

m
ercial, 

–
planners/com

m
ercial, 

–
public, etc.

•
N

eed to integrate into existing processes, 
science m

odels, business w
orkflow

s etc.
–

A
void Y

A
M

P
(“Y

et A
nother M

apping P
ortal”)

–
D

ifferent requirem
ents

•
S

om
e for “data” som

e “answ
ers” 

•
Integrate into current G

A
P

 and other U
S

G
S

 and U
S

 F
W

S
 

efforts 
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C
hoose your tools w

isely
•

W
inston C

hurchill said “W
e build buildings and 

then they build us”
•

S
im

ilar issues in any scientific or m
anagem

ent 
process
–

S
election of the appropriate tool is at the core of 

–
S

election of the appropriate tool is at the core of 
success 

–
A

nd this is true particularly for G
A

P
 since:

•
G

A
P

 uses com
plex geospatial analysis of data 

•
from

 m
ultiple sources 

•
and scales (local, refuge, region, nation) and 

•
provides science products and m

anagem
ent content to a 

w
ide audience

4

T
echnical requirem

ents
•

S
calable

–
N

eed to address local, refuge to national (international) level of 
data –

datasets are large
and com

plex
–

C
om

plex spatial queries on large data sets
•

W
here are places in “m

y area” that have species A
 and species B

, 
do not have species C

 and that are natural areas and …
 and …

•
Q

uery response
perform

ance needs to m
eet current expectations

•
Interoperable

•
Interoperable
–

D
ifferent G

A
P

 consum
ers w

ill have different hardw
are/softw

are 
platform

s
–

A
void a “one size fits all” softw

are solution
•

S
tandards based

–
U

tilize/apply IT
 standards in approach

•
T

iered security –
m

ultiple levels are needed
–

F
rom

: T
rusted clients w

ho need capability to edit/m
odify and 

view
 full range

–
T

o: E
xternal clients w

ho need to view
/report on som

e (not all)
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A
rkansas G

A
P

 P
roject

w
w

w
.cast.uark.edu/gap

C
A

S
T

/U
A

 team
 com

pleted A
R

-G
A

P
 in m

id/late 90s 

C
enter focus integrates geospatial

A
pplications into larger IT

 setting

6

•
S

elected as a C
enter of E

xcellence by:
–

O
racle

C
enter of E

xcellence in S
patial D

ata 
M

anagem
ent

–
S

un M
icrosystem

s
C

enter for E
xcellence in 

G
eoC

om
putation

–
T

rim
ble

C
enter of E

xcellence in N
avigation 

S
ciences

–
Intergraph

C
enter of E

xcellence in M
apping 

S
ciences 

–
P

C
I G

eom
atics

C
enter for E

xcellence in R
em

ote 
S

ensing

P
rivate S

ector P
artnerships

–
P

C
I G

eom
atics

C
enter for E

xcellence in R
em

ote 
S

ensing
–

M
apInfo

C
enter of E

xcellence in G
eospatial 

A
pplications

–
E

nvironm
ental S

ystem
s R

esearch Institute ( E
S

R
I)

–
D

efiniens Im
aging

C
enter of E

xcellence in O
bject 

S
ystem

s
–

S
kyline S

oftw
are

3D
 C

enter of excellence in 
Landscape V

isualization
–

IO
N

IC
 S

oftw
are

C
enter of E

xcellence in 
G

eospatial Interoperability

���������������������
�����
��������
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G
eoS

tor S
ystem

•
O

racle (8-9-10) based
•

2+
 T

B
 of geographic data 

•
O

perational since Jan 
2002

•
W

eb-based public access
•

O
nly requirem

ents are 
w

eb brow
ser and Java

•
C

urrently m
ore than 

171,000 dow
nloads

–
R

epresents m
any 1,000,000’s of 

files in other system
s

w
w

w
.cast.uark.edu/cast/geosto

r

8

G
eoS

tor w
as a 1999 

C
om

puterW
orld-S

m
ithsonian 

Innovation A
w

ard Laureate

A
nd a 2002 U

R
IS

A
 

E
nterprise 

E
nterprise 

S
ystem

s A
w

ard
W

inner
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C
ore “tool” =

 O
racle spatial architecture

coupled to enterprise database 
capabilities

�������������������
 ��
��!������"���
������

G
eom

etries as accessible O
B

JE
C

T
S

 not blobs in the d
atabase

10

1. W
eb C

onnect

•
P

rovide public access to selected data to w
eb m

apping 
solutions that are O

G
C

 capable
–

O
G

C
 =

 O
pen G

IS
 C

onsortium
 

–
H

as developed interoperable w
eb m

apping specifications
–

Like H
T

M
L but for geographic data

•
U

sing IO
N

IC
 R

edS
pider product O

racle spatial data can be exposed 
–

O
G

C
 W

M
S

/W
F

S
 desktop clients can connect to U

R
L and 

access any publicly exposed data
–

Lightw
eight w

eb client
•

T
N

M
 @

 http://nm
view

ogc.cr.usgs.gov/view
er.htm

•
M

A
G

IC
 T

N
M

 dem
o @

 
http://ogc.cast.uark.edu/tnm

/igo/index.htm
l

–
O

R
 any desktop G

IS
 by a vendors w

ho subscribe to O
G

C
 

standard
•

G
eom

edia, M
apInfo, A

utoD
esk, A

rcG
IS

, G
eom

atica, etc. etc.
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P
ublic access via O

G
C

 
C

om
pliant W

eb M
apping

Internet

O
racle

O
racle

G
A

P
G

A
P

S
erver

S
erver

IO
N

IC
 

R
ed

S
pider

W
M

S

e.g. T
he N

ational M
ap’s

O
G

C
 C

om
pliant M

ap C
lient

F
irew

all

A
ny feature classes can be “public”

(w
ith m

ultiple levels of security)

12

A
ccessing W

M
S

 via a O
G

C
 capable w

eb client



1314



15

T
he sam

e
O

G
C

 W
F

S
 server can  

connect to Intergraph’s G
eoM

edia

16



17

O
R

to A
rcG

IS
 –

or 
any

com
patible client

18

T
he benefits of O

G
C

 w
eb m

apping

•
O

pen to m
ultiple com

m
unities

•
P

rovides m
ap results (and/or) data

–
F

or “consum
ers” of G

A
P

 data
–

F
or “consum

ers” of G
A

P
 data

•
H

as all the advantages (and 
disadvantages) of any w

eb solution
•

B
ut --

N
O

T
 appropriate

for users w
ho 

m
odify or edit data 
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2. M
ulti-vendor direct access

•
D

esktop clients from
 

m
ultiple vendors can 

access the sam
e

O
racle 

feature classes 
–

R
equires IP

 address, 
login, passw

ord and (if 

A
rcG

IS
G

eoM
edia

login, passw
ord and (if 

needed) further 
identification

–
W

ith adequate netw
ork 

bandw
idth data appears 

local
–

R
ead or read/w

rite
–

T
ransaction m

anagem
ent

A
utoD

esk
M

any others

O
racle

O
racle

G
A

P
G

A
P

S
erver

S
erver

20

D
irect access (read or read/w

rite) to O
racle S

patia
l from

 G
eoM

edia
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D
irect access (read or read/w

rite) to O
racle S

patia
l from

 G
eoM

edia22

D
irect access (read or read/w

rite) to O
racle S

patia
l from

 G
eoM

edia
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D
irect access (read or read/w

rite) to O
racle S

patia
l from

 G
eoM

edia24

D
irect access (read or read/w

rite) to O
racle S

patia
l from

 A
rcG

IS



25

D
irect access (read or read/w

rite) to O
racle S

patia
l from

 A
rcG

IS26

3. P
ublic access to conduct 

analysis
•

G
IS

 solutions m
eet needs of technical 

com
m

unity but w
hat about general public?

–
A

re there any areas in [m
y planned developm

ent], 
[the w

atershed] that have species A
 and B

 or C
–

H
ow

 m
any acres in [the refuge] A

N
D

 have either 
species A

 or B
 and N

O
T

 C

•
R

equire com
plex

queries
–

C
om

m
on to have errors in query form

ulation 

•
R

equires m
assive geospatial com

putations
–

M
ultiple intersections on com

plex geom
etries 
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O
racle spatial intersection

•
A

 “sim
ple” exam

ple
•

E
xam

ple
–

S
E

LE
C

T
 S

D
O

_G
E

O
M

.S
D

O
_IN

T
E

R
S

E
C

T
IO

N
 

(c_a.shape, c_c.shape, 0.005) F
R

O
M

 H
abitat 

c_a, m
anagem

ent c_c W
H

E
R

E
 c_a.nam

e =
 

‘bear' A
N

D
 c_c.nam

e =
 ‘m

anagem
ent 1'; 

28

C
reating com

plex
spatial queries
w

ith natural
language
interface
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S
electing species

of interest

30

S
upport for A

N
D

s and
O

R
s ---

results 
in a properly form

atted
S

Q
L output
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S
pecies, ow

nership, m
anagem

ent
A

nd land cover are all possible

“have
” and 

“have not” 
are options

32

R
eport options:

1. H
T

M
L

2. Text
3. C

om
m

a D
elim

ited
4. and 5. X

M
L (tw

o versions)
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C
om

m
a delim

ited im
ports readily into E

xcel etc.

34

Text based selection of A
rea of Interest from

 drop-
dow

n list
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Q
uery can also be used to 

create a basic m
ap for the 

brow
ser

36

Insert of JavaS
cript 

A
lternatively -

query system
 can

be accessed from
 an O

G
C

 
capable w

eb m
apping client

Insert of JavaS
cript 

“button” into client
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R
esults are returned into 

T
he calling w

eb m
ap client

38

A
ccess to D

A
TA

 is 
critical for m

any

D
ow

nloading data
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A
ll “public” data available

40

D
ata is extracted only for A

O
I w

indow
 or selected c

ounty, w
atershed, etc

.
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Touch or boundary clipping

42

M
ultiple datum

s and projections supported
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W
ide range of vendor data form

ats supported

44

G
eom

etries, attributes
and F

G
D

C
 com

pliant 

F
T

P
 link e-m

ailed to user

and F
G

D
C

 com
pliant 

m
etadata  are delivered.

M
etadata lineage section

reflects m
ost recent

processing.
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4. Lightw
eight m

apping client (yes –
a Y

A
M

P
)

E
xam

ple developed using eS
patial’s O

racle based Java library 
and developm

ent tool kit (e.g. D
ream

W
eaver)

46

eS
patial tools com

bine both raster and vector analy
ses w

ithin A
O

I
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5. C
onnecting m

ultiple databases

•
S

ituations arise needing both close control 
and pow

erful integration
–

D
ifferent groups or agencies control data

–
A

nalysis requires integration
–

A
nalysis requires integration

•
U

sing various strategies m
ultiple 

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

•
C

urrent focus is on G
R

ID
 com

puting
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10 �
is G

R
ID

 E
nabled

1010
��

1010
��

1010
��

1010
��

������

V
irtual view

 m
erging both

V
P

N

50

D
atabase level interoperability

•
10 �

architecture
–

distribution
–

control
–

update

����#��

��$��$	%
–

update

������	���
�

����������&

���������&
����
�������
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E
S

R
I

S
D

E

O
ther

O
ther

O
racle 10g

O
racle 10gA

rcIM
S

A
rcG

IS

G
eoM

edia

A
utoD

esk

B
entley

Internet/
Intranet

T
he B

IG
 

P
icture

O
racle

O
racle
1010 ��

based
based
G

A
P

G
A

P
S

erver
S

erver

IO
N

IC
 

R
ed

S
pider

W
M

S

A
rcIM

S

Java
S

erver
+

eS
patial

M
any 

O
thers

O
G

C
 client

eS
patial client

A
rcIM

S
 aps
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