) APPLIED GEOGRAPHICS, INC.
Empowering People with Spatial Solutions

Colorado
Geospatial Enterprise

Architecture

Final — Pending Approval

Version 3.0 with Working Group Comments

Produced by Applied Geographics, Inc. (Prime Contractor),
CIBER Inc. (Sub Contractor)
for the

State of Colorado, Office of Information Technology

September 2009



A
A
x;,l,:;’APPLIED GEOGRAPHICS, INC.

Empouering People with Spatial Solutions

I "H# BHHHHHHH AR

$ 0

%o & A A A A

i

) RHHHHH A

HHHHHHHR R

HEHRAHHHE

* + HH R R A

HRAHHHH

, - HHBRRHHHH R AR

HHHRAHHH

) B e

MHHH 33

B 1 111 111111 1111 11 1111 1111011011111 R R

|, HEHHH R

o+ , 11 B e

2 BHHHHH AR HHRRRHHHHH BB R

- HHHHH AR

E;;a HHHHHHH A

H R H

- HARARARRRRRE AR A AR AR AR

A

L - B

B - A

M HHHHHH A

R

% )& - B R HHHH

5 BHAHHHH A

) - HHHHHH R R R

) e

HHBHHHHHHRRRRHHR B

I

- )- HHHHHHHRAHAHAH AR




) APPLIED GEOGRAPHICS, INC.

I Empouering People with Spatial Solutions

7 BHHHHHHHHHHHHT HHH AR

& 8 , HHAHHHHRRRE BHAH AR

+ - BB HHHHH A

B A A R

+ HRRAHHHHHH R

9 BRAHHH B R

* BHHHHH AR R

% HHAH AR

AAHH

+ [ H#HHH BHAH AR R

+ Do B R A A AR AR

;9 * + HHHHHHHHHHHAH AR

;<9 $- +) * + BRHHHHHH AR

A HHH

;= $ - R

R HHH A



@APPLIED GEOGRAPHICS, INC.
Empowering Peaple with Spatial Solutions

$>%12)? *$2>

* 1 " + -
# 8 * +
- - $ + 2
$ x4 128 $
# o+ &' -+ 6 &
&' & / + @ +
- - H *
- #$ 9 -
- A & +
- #$ -& &' & $
' - &' $5° 6 B - -+
* bR S
# 2 ; @



e

@APPLIED GEOGRAPHICS, INC.
Empowering People with Spatial Solutions

~

Data Systems Catalog
Storage

Policy Applications BUSiness Function Governance A9ENCY  Non-State

& Services Processes Entity

1@%%%]

<

182<"# *
&
! #
A
*



/-1 APPLIED GEOGRAPHICS, INC.

I Enpovering Daple »in Spaial S7ins
+ - - + +8 <
A -+ #
+ -+ @ -
- #
+ - - &; &
<9((@ & - & - + - #
* $ 5" - A
- & H - - # *
- - - +
& - # % & + ;
+ 82<
' #
+ ) '
#
& & -
- - ( C
#! O (# #). V'#HS / &
/ &' - A + - - #
$ ( # ) #! C% / -
/ - & #? +
- & #
) *F L (*# # * ) ) - C &
- - # % &
- - & ; 82< +
+ #
# 1 # T+ * ) # (#-* ) C*
- - - + - #H% - &
& - .
#)- +& -
; #
- # + - -
+ C
(- # g " *# Y (- - SR - #
o $ % 8 < +& -
- + 82< # $ ;
82< & + #
o] &
#1HR* ' -
& - +#"
## # # 0 . *-3$) # O - b gl (0" (0 *#+ , !

H#S Yy @# #Hr (1

3



L APPLIED GEOGRAPHICS, INC.
I Empowering Peaple with Spatial Solutions

2>*$*?>$
# A
A A
C
) = 8 < 182<" & - -
- - H# *
- & + - + + +#
% + - #
)y, # # = + % & %
) + )" & + - &'
& - - - #
) 0 ,0! "#$ =, + + +
- # % + -
+ +B + # 2 -
6 # &
3 Yoo & & #
I# "#$ =% - + -
$ - #2
% 0 &+ 105" & - #
% - ? -+1?2 " & -
- [
$ < #
# - 2 ? + + + - #, +
- - & -& & -
+ #0&- -
+ #
) $> 1$>$ 8
; #*
+ + - #* &' - -
#
#3#$ | # 4 Y # (#1
* + B &' &'
- # + - +
+ - + - # + - + &
- #0&- - +
- & - # -
+ - - & +



A+
82<
- #
- o#
&#+* . 1 1)
& &' +&
<" &
+
& &

¥ O# ###(#

$ +& -
# +
+
- +
$ +1$"& -
& & &
- ®#Or " H##
- +
- & &
- #
- - 1() - ’
&
- : #
Y (# #'#"# 5
F o/ - L +&
# - -
- - - #
+#
& # -
-] -
CHL# ( #))
- / &
+ # -

#1

# #-

/-1 APPLIED GEOGRAPHICS, INC.

I/ Enmpowering Peaple with Spatial Solutions

E#



/-1 APPLIED GEOGRAPHICS, INC.

I Empowering People with Spatial Solutions
& - ;t - HE2 '+
+ & +
& / #
* - - ; + + 9 VH#- +"
# * + - +
- #$ ; + &
& ' + & & # -
- +& - A 9
- #
'$ #% -
5
+ + / #
+ A &' & -
#
"#) . # 1. &#I&! &-
* -+ - +% + +
+ +#
"osH
& - # -+ +
B #
& #
*1,$>282 G
/ +
# *
@ L# (. $ .
# -
- #
"+ + - # +
- + #
"# O# 2 % - #
; & - - H#
& # % D?
, E - "+ D ? E #
# 4 ). 2 - + '
+ -# < (( - +
B $2# ; 2%* - -



@APPLIED GEOGRAPHICS, INC.
Empowering People with Spaial Solutions

; - #ro- 4
- + $2B - #
’2 * - + # -
B - & #
+ - +
#
% 7
* & - - - +9 -
& & #1) ((#) #* & A
& )
- # *
+ 2$°B ; - 2%
+ #
,+ & + + & 2%*
#* / B - 2%*
/I #9% &+ + 2%* ;
-+ - + - 2$*#
* 2 $*#
- #
# !4 ! (
1 I &
/
$ -
I+ -
-+ #1 . (#"1)) -, )"#$
*, 1y # # ' + A
# % & + F 8 1 F8"
+ & - # -
+ & & ;



# (% 3!
It &

/-1 APPLIED GEOGRAPHICS, INC.
I Empowering Peaple with Spatial Solutions

(#)

T
&
& 7+
- &
A -
+
59 - &' +18> 4"
& ! -
% 9-
-7
= &
*
#
## ## -
0+



)$ *1$<?2*) ,2) 8

A
ar>
;&J;”APPLIED GEOGRAPHICS, INC.
s

Empowering Peaple with Spatial Solutio

#&H#
- + & 2%5*# $ - +
+8 < 182<" #
+#
82< + 82<
+ - #  +82 < +  82<#
& - &
+ | #
- 82<#
#- 1% 1" ) #- 1%! ")
+ / 8
+ 82<
$ +1##
& &
) ? -
+ 82<
8& &' + A ) -




) APPLIED GEOGRAPHICS, INC.
[ Empowering People with Spatial Solutions

& /
82< # - 1" 9 +

>*1 8$H ) ,2) 8

OIT Infrastructure &

Administration
(Enterprise Level)

El GIS Policies &
Governance

Enterprise Application &
Applications Services Administrative

& Services §r Catalog Functions
Enterprise EE/
Clearinghouse

Systems
Public
Clearinghouse El

Enterprise
Applications
& Services

Y

Systems

o =

State Internet Portal

Authority (SIPA)
(Public Facing)

&

General Public

(Informational) %}

Agency General Public
Partners (Transactional)

Business 8
Processes  State Agencies

Centralized Model

- + & 28 %+

' +8 < 182<"#

< & +
+ + 2%* + - #*
& #
+ 82< + 82 <#
+ | #
- - #
# 51%! 1" ) # 51%! ")

9 & - 2% 82<




) APPLIED GEOGRAPHICS, INC.
[ Empowering People with Spatial Solutions

/ -
& 0 &' + A
- . / +
-+ + +& 82<D E
+ . - 2%* +
2%+ A+ 82<
82<

0G<1$),2)81!1 2,,>))"

OIT Infrastructure &

Administration
(Enterprise Level)

S Enterprise @

GIS Policies & Applications GIS

Governance & Services Administrative
. Functions

Local OIT

Infrastructure
(Department Level)
Enterprise Application & @
Clearinghouse Services 9
Catalog ] LOB/GIS
LOB Administrative
LOB Data g Functions
S

Application EE/

Systems

E Public
Clearinghouse El

Systems

&

Enterprise
Agency Applications
Partners & Services

State Internet Portal State Agencies

’ Authority (SIPA) PO “Haves”
(Public Facing) = u
\ Business

. f Processes
General Public State Agencies
“Have Nots”

Hybrid Model

- + & 28+

' +8 < 182<"#

+ + 2%*#
+9 -
+ 2%* 2 #* /
2%* +#
+ 82< + 82 <#

2%* - #



/1) APPLIED GEOGRAPHICS, INC.

) I Empowering People with Spatial Solutions
- - 8 < A + 2%*
+ & + 82<# -+ 82<
& #
&' &' + 6 & + -
. + o+ 82<i#
~HI %! I -H10% ! ")
2%* 82< . -
- - A -
8"
+ / 9 &
/ -
2%*
82< - ;
2%+ 82<
+9 #




APPLIED GEOGRAPHICS, INC.
Empowering People with Spaial Solutions

* 4 &
#x IS # "1 *#+ +
- #
* & &
#9 ) ]

. #

Application l Appli_ca_tion

Descriptions, Catalog & De(s:t(:;;;tlcgns,

Code, & Librar ,
Templates Code Library Templates

Data & —-. .
Servi Map . Base Map & Data / Service
ervice Definitions Map Services Templates Consumers

Providers

—_— Geoprocessing &

Web Service
Registration

- Data Access
Web Services SOA Services

Data & File Download
Metadata Services

Clearinghouse
/ * - - % # ] +
+ -
+ #% ; - - & +
- + - - -
;o 82< #
#n 2 * - + + &
- + - #
Io#" )2 * -+ -
- + - H* -
+ + - ; #



## | #) 2 *
&
- +
& & #
## P # 2
- - &
- + #H
o, -
o] & -
o % & -
o 5
o )' -
o )
I$ # " 2 *
+
' 9
- 7 - -
## #!
#8 % )$
IS
## #. )4 # )
(*# % )$
, S HHIS OH
$#  (
#
8% *$2> >) 1F$ * 82
82<
#)) # V#$ ) *#
- -+
C
- - & -
+ - -
; $
% : I
#
$ : -

O

#8

# * 82<

/-1 APPLIED GEOGRAPHICS, INC.

Empouering People with Spatial Solutions



A
A
XTI,,/APPUED GEOGRAPHICS, INC.

Empouering People with Spatial Solutions

& +# $ &
+ &' V## - "H
& +7 - # *
. +#
* [9):: - 2& -
#
28%$ *>)1) >) 12
* < / 9)
A + #* -
- #
% $ =) & & '##
)- =) -
- #
@8 1$> 027
C
$ ! #). = " & A +
- & - @ - B A +# %
+ &
- + - #
HO# (# ## =* - &
+#* & -
+ #)
- + + # + !
" # & &
- - 1##% & &
- " #
28%$ *>)1) >) 12
* # - /
+ - + $+ ## #). .9
& # C
) =)
0 -
o 1 -
o] C & A



A
ar>
;&J;”APPLIED GEOGRAPHICS, INC.

Empouering People with Spatial Solutions

0 -
o 1 ;
o | +
) +1 =) -
& & # %
+ + - +
- & & +$#
+ C
o 0 % + + 0$ "=) -+
o O +108" ; I##5 "
0o < + +
) - =% + &
+ #* + &
- ) - +< < #
, 1 =) & &
+ #
>*1 1% 8% *$2> >) 1F$
- + -+
+ ++ 3 $ # # - #
+ - - - +82< - #
1F$
#
* - I ##82<
& " - / #
- - # % + -
/ + B & 9 + +
- #
+ / - -
+ #* - + o+
& $ + -+A /
)% #* - - S
- #
>*11% 5< 1F$
5 - & + C
o ) & - ! +" ; #



A
ar>
;&J;”APPLIED GEOGRAPHICS, INC.

Empouering People with Spatial Solutions

0 & - - ! " - -
- #
< & - o+ + +
82< - # &
9 & - #% &
& - J7G #
* & - - + - #
F - 7+ - ; #
7 & + A & 7& +
+ #
- 171 #
+ - - +# +
/ - #
$ &9 - & + +
9 + I## - +"
|%$8 )25>82) 1F$
$ .
- + - #$
& - & + %* & #
* - + - + + #
- + + +
#
5< 8% *$2>
5 $ & - $ $
+ 9% #
* & + - #
* 82< # -
- + 82< #
* - & # *
& & & &
) K2 8% *$2> 1F$
* : ' # $ +
# -+ Yo
- - # + - : #
K+ ' -+
- & - - &



A
ar>

-1/ APPLIED GEOGRAPHICS, INC.
Empowering People with Spatial Solutions

. $) .
- ' & #
, $ - - -+
. ) 4
- + - -
' - 82< & #
H* >) 8% *$2>02*$>
C) =8 +
- # - - ; - &
82< + + #
6 ## # ! # # + + 9 +-
- *
- + & +
& #
# o*pe ) ) # & & DO- > E
- - #*
- 82< - +
#$ - - &' &
+ #
#'# H(HS I *#+ 8 #) =* - -
- A
& 9 " #
28$% *>)1) >) 12
8- - + =) - C
& # % +
- #
>*11$ 2 *$8 221)$> *$2>
# -+ - #
*8 '+ L a4 1" $ #
. &' & &
- #* - $) - 5"
- & - 28 - #$ o+
& / &
A - -
- # & A
& -A +# - & + 9 & 8 2<
/ & 6 #



/1) APPLIED GEOGRAPHICS, INC.
I Empowering People with Spatial Solutions

- &
# * -
- - + - & -
#
$ / & & $ /
¢ )l & - ;8 +
+# - -
-+ - + ; & -
&' &#
Yy L#S ). (1 1- # #* &
, +
#
# # 1 #3$ # 1 ' $ #) &'
& 7 - - #

288$ *>)1) >) 12

-+ 1 =? 2% &
- & / &' &
& - &
- /
#
) A =)
A A - & # * + &
9 A -& A 7
- #
+ =)
-+& 2%
)_ e
- - - &
#
:) -
- #
6 - =) & 6 - -
- / 6 #
* + =) & & &
- + & #) & &
#

2 *$8 12L *,> |, >*



I/ APPLIED GEOGRAPHICS,
T Empowering People with Spatial Solutio

INC.
s

* 6 6
82< 6 # + 6
cC !1"$ 13 0 0 ) #) ) # 6
+ & H#
2853 *>)1) >) 12
6 1A * =) 6 -
A #
8% *$2> >) 1F$ )F 82, >*
* _ & - -
A + #*
- + H# )_
- : 82< &
#
28$$ *>)1) >) 12
- )_ = & -
& - #
* - :) -
_ # * + 2 $
2" - #
)- < =)
- +
#
>*11% 2?10 $> 7 2>*1 *$>
& &
#O# ) ) & # %
; + #
28$$ *>)1) >) 12
:) -
& #
: - :) & ; -
A # - )2* + -
& & & -



I/ APPLIED GEOGRAPHICS,
T Empowering People with Spatial Solutio

INC.
s

*$8 2%*51 >)8% > ,> ,>*
$ - -
+ " # - & #
285 *>)1) >) 12
- & :) - &
- 2% A #
& A + =) A & -
- & #
G*, > 1F1 ),$>%*1*$2>
* + + &
$* #* C
- + -
?
) -+
T## )
) o+ I ## + ; / #"
285 *>)1) >) 12
* + - =) & +
- - #
* +5 - =) & A -
+ - #
?2*2,1 *$ % *$2>
& # #(#$
I #' #3 # & - -
- - # 2% - &
: - #
285 *>)1) >) 12
* _ +=) & & +/
& 6
=2 & & -




APPLIED GEOGRAPHICS, INC.
Empowering Peaple with Spatial Solutions

A

«(

$,.

YS!

>

19 2> 28%) *$2>

182<" +

2 <

*1 > $*$2> * *

2%*

2%*

82<



/1 APPLIED GEOGRAPHICS, INC.

I/ Empowering People with Spatial Solutions
* _ - -
#) &' & -
+
#
2%* A & & - -
+# 2%* &
- V## " + #
/ +
A #
%?*?1 **
2%* - -
+
o $ -,
o $ )-
) 82< &'
$ - + 2%*@ 82< $ - & 2%*
#
% - &



@APPLIED GEOGRAPHICS, INC.
Empowering People with Spaial Solutions

- + ! -
#* & +
Cc
1 7$* - - &
/ [ #2 - - +
& - - + + +
#
- - &
$- (- # 511 #) 5 & &
#
&C
( (% # (# ! % +)2 %
- & - #
- & -
& + & -
&9 -& #
A & '+ & #
0&- HH#H SV H#H- (8 $+ # '
- &
& &
#
#* -+ = & 6 =
7 ' #0
C
o] (- # =5 -+ 82<
- M
o] - ( =5
- 8 < M
0 *#+ ", , =3 &
- 82< M
o} (., ) =% 99
& M
0 ), ( s ot# I $ 9*
- $,
;- #
o] ( #! ## -, =



Empouering People with Spatial Solutions

o} ($)# =0& & -
M
0 ( 08& ) &
2%$*M
o ## ,$ % ) =% +
M M
), (#$
! 7 - $- +
o #>* o 1 $ o 0 ,% o 189 - ;
0 o 1% $ o , - 0
o )", o 1% $ - o , o + 1),
o F o 1% 3 o ,+18 o 5,
o )Y " o 1% ) o 2 1)<,
o ) o 1%$$ - 0 7 %
0 % 0 , o 189 -
*#+ |*| =% +
# < + & + &
> & '< & + -+ A
#$
7 - + &' + -
A -
+ I # *H+ (3
o * A +
0 *
* A
A
# 2 - 9 +
- #F &
& #, $ +
& #
- +
A - # $$ " .3
- & 9 # & ; C
o] A +
o ) ; &'+ & +
A
o] & 9 + - I H## - !



O O OO OO 0O O O o o o o o o o oo

+ -

O H
& - &

-IXL #3#S

1A - 8-1 *IN& JJ
- * * 0 o
* 7* o !o"
- /I * <"
> & '8 "'"*+ I+ "
8'I<7 "
< & I<70 "
; 8'? I N"
< & ! +
* < & 1A <7 "
< & - <7 "
$ - 1 * "
- <& 2?2/ !N
* % +< & 2?2/ ! N
- - * IP7
* > &' P7 "
1 * ! CcCQ
, ! "1p7 "

p7 "

+H ¥

/-1 APPLIED GEOGRAPHICS, INC.
Empowering Peaple with Spatial Solutions



O O O O O

@APPLIED GEOGRAPHICS, INC.
Empowering People with Spaial Solutions

- ! +
/ + "# % 4+
D E +#
+
#
: #IHH#
- #
V## 2
- A + + -
- #
- H#H*
#9$ - + & &
#
# " # )" # $3 #
+
- #
& /
&
+ - + -+
#* - /
&



+ "t
- +
( 182<"
&
&
(C ((#% )
! + +
## # #
+
& +
|
"#$ " #, #
&

1) <"

$*
#'#

Empouering People with Spatial Solutions

$2

$~k



State Agency Partners

State Internet Protocol
Authority (SIPA), etc.

Geospatial Architecture Governance

Office of Information
Technology

>

/) APPLIED GEOGRAPHICS, INC.
I Empowering Peaple with Spatial Solutions
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Colorado GIS Application Inventory
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Department
LoB
Application Name Description Supported Processes  Delivery Method Technology — Use Lewel
Widife Biology
watsrcooe Infemst Mapping Prowides location of waters Provides aquatic Neld saT Web Browser LOS-wide, Wieakly
Application — Intemal associated with CDOW Aquatic  and bickogists with the
“Section water 1t code
Transportation
Enioges and Tunness
Bridge and Tunnelz Database  EM GIS Neads Assesement TBD D TBD TBD
Create locations of fransportation projects.
OTIS SAP Funcions Cisplays maps of tarsporiation  Transportation planaing, Wei Browser Department-wide, Dal
that enable uSers o funiding maragement,
bulid Tepresenting
locations of trAnsportation
Eany inkage of fransportation panning and NEPA analysks
OTIS PIN DCisplays maps of i@rsporation.  Long-range transportation. Wl Browser LOB-wide, Monihity
varous. planining, NERA analysis,
‘emvironmental |ayers. Enables
users i place comments on the
map at the location of concem
Geanerl GIS
Maps2 EM GIS Meeds Assessment  Desking appiication used Carlography; transpostation  Deskiop Deparment-aide, Dal
customized to  related analysls projects:
used layers
within CDOT's Enginesaring
TPRE
Hazard Pianning and ResponsarTrame Management
Feal Tima Weather Conditions  EM GIS Mesds ASGESEMENt  Sunvellance Trame maragement public  Wed Browser Putdlc, Daky
real-ime feeds on the CDOT Information; weather and
weabslte, on weather
thmough a distribuled set of 36
wealher siations, raflc
conditions, through the use of
cameras. Inural areas Stake
Poilce provide feedback on
conditions up o 4 tmee a day
Highway Maintenance
MDES-GPS EM GIS Neegs Assessment  AVL used 1D track snow plow Highway Enow removal, TBD 310 usess, Dooasion
locations Tracking moblle equipment
Pubilc Accountabliy
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Colorado GIS Application Inventory

Department
LOB
Application Mame Source

Deseription

Supported Processes

Delivery Method Technalogy

Use Level

ARPA Transportafion Projects  CDOT Wab Site

Displays mappad locafions and
Snancial siabs of ARRA
Trnsparta fion nfrasiruciure
projpcs.

Public: inquiry and

‘Wah Bmwsar

Public, Docasinnally

S afe Rouvtes o School CDOT Web Site

Shading coridor-speciic Transpodaion nfosmafion

Displarys mapped locafions and
francial stahis of Safe Foules o
Schaol granis.

Pubiic: inquiry and

‘Wah Bmwsar

Public, Docasonaly

OMSE Comridors CDOT Web Sitle

Shadng Integmisd Transporta§on nforma fon

Displays maps of dozens of
gaogmphic data layers, most are
spacilic o individual comidos.
Enables usars o make fair own
maps and do their own analyses.

NEPA analysi=, righd-ofway
rmanagamant, coridar

‘Wah Brmowsar

LOBwicha, Mardhly

Highway and Traffic Data CDOT Web Site
Access

OTIE MapView COOT Wab St

‘Wabeite io aoosss a variety of
informaon mialed o a segment
of a highway. Mulfipls data
calegarms can ba quaded on
including Desorip§ian,
gaormelfos, surfsos,
dassificainn eic. aoed on e
spacified highway sagment
Displays maps, (ables, and
mestadata of dazens of
geogmphic data layers. Emabies
s o make {hair own maps.

Refamnos, pavemnan i
managament, fraffic counis

Pavemani managaman.,
frafic management and

‘Wah Bmwsar

‘Wah Brmowsar

Daparimen twide, Dai

Daparimen t-wide, Dei

Siraight Line Diagram CDOT Web Site

Disglarys highway segmants
graphically and gecgmphicall
Darans of hig
dharaciedsics can be displayed
in combina fions specind by fe
[T 18

¥ .

Puibiic inquiry and analyss

Wah Bmowear

Puibic, Daily

Public Heallh & Emimnomant
Ar Paution Contral
Real-Time Alr Monitoring,
Oher Alr Monitoring Shes Map

Tussday, Saplembar 29, 2009

EM GIS Naads Axseancmani

2 pubiic acing GIS wabh
appiicalinn (o quady airquallly
maniionng sifes for mal-fme and
atherdata; Daveloped by GIS
staff. Moritoring stafion data
inagrated w Yahoo maps using
GaoRSS; MySOL back-and
databees; Addiional map
sarvices v ArclS

i Mapod sisde oo uslag map_v
. e
il Mapod stade oo, usiofher sites

_mapua s

Mir Cualilly Mositodng,
Public Awareness of

‘Wah Bmwmar

Pubric, Daily

Paga 2af8
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