Arielle Simmons, Planner/GIS Specialist

Bridging GIS Environments:

using FWTools, OGR/GDAL, and Google
Maps/Fusion Tables API.
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43 Communities w/ Popu/a tion range. 426 to 152,000



Pioneer Valley Planning

Commission

PVPC : GIS/DATA CENTER

2 Full Time GIS staff & only 2 Arcinfo Licenses

1 Full Time Data Specialist

1 Full Time Graphic Artist for desktop/web
publishing

2-3 part-time interns (1 GIS, 2 Data w/ some GIS
knowledge)




Pioneer Valley Planning

Commission

Pioneer Valley Planning Commission
Staff

10 Support Staff
9Transportation Planners (+ 4 interns)
9 Land Use Planners (+ 2-3 interns)
Community Development Planners (+ 2-3 interns)

5 Administrators....



Pioneer Valley Planning

Commission

Pioneer Valley Planning Commission
Staff

10 Support Staff
9 Transportation Planners (+ 4 interns)
9 Land Use Planners (+ 2-3 interns)
Community Development Planners (+ Interns)
5 Administrators....

All wanting maps yesterday! —J.Scace



Introducing QGIS....

...Attempts to Fill the Resource Void...

(January 24, 2013 : Formally Introduced
10 staff to QGIS by offering a 2-hr training session ...)

New Solutions bring New Prablems :
-increasing staff GIS access = immediate need for improved
data management

- Also... many data files (approx. 20 years worth) need to be
converted from proprietary formatting (i.e. File GDB) into open
source QGIS-friendly formats (i.e. Personal GDB, .shp). Preferably
clipped to the PVPC region and properly projected.
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Grandpa’s Rules...

Kenneth J Simmons

@ Math Teacher turned Electrical
Engineer

@ Programmer/Problem Solver

@ Early Career: NASA (Hubble),
Astrodata, Start Up’s <?>, Disneyland
(Pirates of the Caribbean)...

@ Late Career: Sr. System’s Engineer
at Lockheed-Martin -Skunk Works

...NOT EVEN close to being his most
challenging job. ...

Which he started in 1982, when he
became....



Grandpa’s Rules...

Me (age 1.9)
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Grandpa’s Rules...

Rule #1:You can NEVER have too many
tools....




Grandpa’s Rules...

Rule #1:You can NEVER have too many
tools....

Rule #2: When in DOUBT read the
Instructions....



Why use Open Source?

U PROs U CONSs
- Affordable - Smaller User Community
- Can create efficiency & - Sparse & more Technical
speedier delivery(once you documentation (..Technical,
know the libraries/APISs) but not illegible!)
- Fast Bug Fixes - Extra installation steps....

(i.e. setting up the “PATH” and

- & you can NEVER have too “GDAL_DATA” variables)
many tools....

.and If all else fails — just READ the INSTRUCTIONS... J



Questions about Open Source




FWTools & OGR/GDAL




FWTools & OGR/GDAL

« ONE drawback : installation process...however, FWTools is a bit easier and a bit more
packaged then the OGR/GDAL download.

* ONE positive thing: Multi-supported languages...

@ Run OGR/GDAL functions from the FWTools shell OR Windows Terminal
(*modifying the ‘Environmental Variables’ is necessary)...

@ Bindings are available for Python, Perl,VB6, R, Ruby, Java, C#/.Net....

WH ERE TO DOWN LOAD IF you are ready to ‘Get Serious’....

IF you are ‘Just Starting Out’... download website:
download website: O R http://www.qisinternals.com/sdk/

http://fwtools.maptools.org/ WARNING : Make sure you download the right
bindings for your version of Python. This is the best,

WARNING : This is an old installer. Python most up-to-date package to install.. but not as simple
bindings DO NOT ALWAYS work. as FWTools.



http://www.gisinternals.com/sdk/
http://www.gisinternals.com/sdk/
http://fwtools.maptools.org/

Using FWTools & OGR/GDAL

Problem : New QGIS user needs me to (quickly) re-project all 11 of their
shapefiles to the NAD 1983 Massachusetts State Plane Coordinate System,
Mainland Zone, 2001. Meters.

-A quick review of the data shows that all the files are in one
folder/directory...

-AND ALL the projections are ‘GCS_WGS 1984’ — thus | am not
required to use transformations...

Solution : Use the FWTools installation package and write a .bat file that loops
through all the shapefiles and re-writes their projection....

...In order to get the most out of the FWTools install it is
recommended that you set the Environmental Variables
For both the PATH ...and the GDAL DATA variables.



Using FWTools & OGR/GDAL

Solution : Using the FWTools installation package write a .bat file that loops
through all the shapefiles and re-writes their projection....

%) Step 1: Open a text editor -- Notepad will work --Enter the following:

‘ogr2ogr’ —command line tool that converts EPSG # for NAD 83 Mass
ogr data sources.. State Plane
AN
| Untitled - Notepad \ = | B X
File Edit Format VYiew Help

md output v . @
MFGP %%q in (*.shp) do (ogr2ogr -t_srs EPS5G:26986 output’jig ::I

‘%’ = command line parameters
‘%%’ = in a.bat file are treated
like a single ‘%’ in the cmd




Using FWTools & OGR/GDAL

Solution : Using the FWTools installation package write a .bat file that loops
through all the shapefiles and re-writes their projection....

(D Step 2: Save as a .bat file.....by going to File>Save As> AND entering
‘batchreproj.bat’ in the entry field. [

Share with » Burn New folder =+ [N @

@ Step 3 : Place the i
- . . | air_annua shp
batchreproj.bat file in
the SAME folder as the
data. cem: aaaaa Lprj
Cem_annua l.shp
cem_annua l.shp

cem_annual.shx
com_annua l.dbf

[P N [ I e

% batchreproj 3/13/2013 4:00 PM




Using FWTools & OGR/GDAL

Solution : Using the FWTools installation package write a .bat file that loops
through all the shapefiles and re-writes their projection....

@ Step 4: Run the .bat file by:

1) Open MS DOS command line terminal (Start Menu>(type ‘cmd’
into the ‘Search Programs and Folder’ box>Select and enter).

C=sUzerssazimmons~Desktopstestrod CosWorkOrdersWO_47 Unlcan_PUTA_ShapefilesUulca

nSHP~shps 378~

2) In the Terminal type cd and the <folder directory path> where the
data & .bat file are

sMorkOrdersW0_47 _Uulcan_PUTA Shapef11&\Uu1canEHP\thu39E>C “WorkOrdersWO_47_Uu

lcan_PUTA Shapeflle\UulcanEHP\ﬂh g3?@8~hatchreproj.hat o

3) Enter the .bat file from command line (it will be the full path and
file name of the .bat file). After you do, hit enter and RUN...



Using FWTools & OGR/GDAL

Solution : Using the FWTools installation package write a .bat file that loops
through all the shapefiles and re-writes their projection....

OGR/GDAL was 4x
FASTER then ArcMAP
(even including the
time needed to
manually type the
path)

How long would it take to do this same task in....?

14

12 +

10 -

B ArcMap/Batch Project

B OGI5/Save As CRS
F l B OGR/batchreproj. bat

ArcMap/Batch Project QGI5/Save As CRS 0GR/ batchreproj.bat

Processor: Intel (QUAD) Core™ i7-3770 CPU @ 3.40GHz RAM: 16.0GB

Minutes

O+



Testing some Python code with OGR/GDAL

functions...

 Problem:laminahurry, ArcMap is
already shut down... and a staff
member asks me:

“...what can you tell me about these
11 shapefiles...?

7.gisinternals.com/=sdk/)

.what projection..
...what fields...
2.7) can be zoun ..how much data is there...

finstalling—gdal-and-ogr-for
g ste Jariables' pane NOW’)I?“
s M

« Solution :Open IDLE and run my
b, £ oquad | ready-made Python script with
OGR/GDAL functions!

=
—
()
=

>>0GR_ReadData.py



Testing some Python code with OGR/GDAL

functions...

 How long would this take to do manually?

Computer Specs:

Processor: Intel® Core™
17-3770 CPU @ 3.40GHz

RAM: 16.0 GB

System: 64-bit

_ 00:0:00:05-

...at least a couple minutes per file....and there are 11 files...



Testing some Python code with OGR/GDAL

functions...

>>(0GR_ReadData.py

100:00:00:00

e =

-




Testing some Python code with OGR/GDAL

functions...

OGR datadrivers...
(A driver is an object that knows how to interact with certain data types...like shapefiles...)

C:\Users\asimmons\Desktop\CGR ReadData test\OGR Proj\tot fall.shp ] STEP#]_

('ID', 'O XMIN', 'O XMaAX', 'O ¥YMIN', 'O YMaX', 'TOTCO2']
Number of Features: 180492

C:\Users\asimmons'\DesktopOGR ReadData testh 0GR Proj‘\tot fall.shp ha=s the WET spatial reference: GE
QECS[™GCS WG5S 19847, DATUM[™WGS 15984",5PHEROCID[™WGES 84", 6378137,298.257223563] 1, PFRIMEM["Greenwich™, Pl .
UNIT["Degree™,0.01745329251895843295] 1

EP5G:4326

# Using os.walk & fnamtch functions, | construct a list of shapefile paths to pass
# In my driver.Open() function
shpList=1]
for path, dirs, files in os.walk(folder):
for filename in fnmatch.filter(files, pattern):
shpList.append(os.path.join(path, filename))

<
~

forshpinshpList: oo e !
dataset = driver.Open(shp, 0)

i Open(<filename>, <update>)
+ 0=Read-only...
1=Writeable..



Testing some Python code with OGR/GDAL

functions...

OGR/GDAL supports:

...What is better then being ‘fast’..... Supporting multiple data formats!!!.
» Shapefiles, personal geodatases, ArcSDE, FileGDB : Z :' )
 Maplnfo, GRASS, Microstation ' N
. Military Elevation Data (.dt0, .dt1, .dt2), ENVI (.hdr),
Erdas Imagine (.img), Irdisi, USGS ASCII DEM, GDAL T
virtwal(vty .~ ... = e
+  ASCII Gridded XY Z, Arc/Info ASCII Grid
« TIGER/LIine, SDTS, GML, KML I r
 MySQL, PostgreSQL, Oracle Spatial, Informix, ODBC

...and many many more!



Testing some Python code with OGR/GDAL

functions...

...Because OGR/GDAL is so flexible , my scripting capabilities have expanded...

>>downloadData.py

A series of python scripts that | have been working on that automates the downloading,

unzipping, organizing, transferring, and exporting of different MassGIS data types
(Note: I can run this using Windows Task Scheduler).

Uses OGR/GDAL functions as well as functions from the Shapely library (Shapely =

library capable of preforming complex geometric calculations -- like buffer — on geo-
spatial data)...

ALSO because OGR/GDAL is so flexible , | do not have any license limitations on what
machine | can work on and where | can work ...



Fusion Tables/Google Maps...

« Prablem : | have aWebGIS product to deliver inaweek or || Hatfield Solar Map

less time frame (<40 hours). o

| ClicktoFind Address |

-The request only requires ONE data layer (2000+ . ,
Select a building outline or search for

BUI'dlng pOlngnS) an address to identify buildings that
you'd like to select.

- Has to display at least 8 fields of information

Buildings ave symbolized according to voof
size, and the possibility of increased panel

-Minimal or no money for long-term data storage or || placemen.
server admin work...

« Solution : Google Maps/Fusion Tables API (w/ Google
visualizations)




A WebGIS in an hour (or less)...

«!DOCTYPE html>
<html>

<head>

<meta name="viewport" content="initial-=scale=1.0,

<style type="text/css">

html { height: 100% }

body { height: 100%; margin:

fhatfield map { height: 100% }

0; padding: 0 }

</fstyle>
<script tvpe="text/javascript"
src="https://maps.googleapi=.com/maps /api /j=?sensor=false">

</=Ecripc>
<script type="text/javascript">

function initialize() {
var mapiptions = {
center: 37 i 7

zoom: 17,

mapTypeId: google.maps.MapTypeId.ROADMAP

-

mapOptions) ;

nser-scalable=no"

var map = new google.maps.Map(document.getElementById{"hatfs

var layer = new google . maps.FusionTablesLayer ({
query: {
SelccE:
from: 167
|

e
\ layer.setMap (map)

1
</script>
</head>
[ <«body onload="initialize()">
<div id="hatfield map" style="width:100%; height:100%"></div>
< /body>
—</html >

|£' ’ - - it
oy ‘,f " : ':}m » .'n o
. ‘ ‘I' " :J i s
Ry . 1
B = 5
S;.‘. !I:
— - -
e L 5
- R
description:
name:

TOTAL_ROOF: 40989.072619
PITCHED_OR: Flat
POTENTIAL _: 286592.350833

NUMBER_OF_: 1613.000000
WATTS: 404750.000000
KWH_PER_YR: 478110.937500
ANNUAL_DOL: 56417.090625
MONTHLY_DO: 4701.424219

|£w-ﬁ




A WebGIS in an hour (or less)...

HTML : Declare as HTML5

«!DOCTYPE html> <5~
<html>
<head>
<meta name="viewport" content="initial-scale=1.0, user-scalable=no" />

<style type="text/css">
html { height: 100% }
body { height: 100%; margin: 0; padding: 0 }
fhatfield map { height: 100% }
</fstyle>
<script tvpe="text/javascript"
src="https://map=.googleapis.com/maps=/api /is?sensor=Ffal=e">
</=Ecripc>

<script type="text/javascript">
ﬁnmction initialize() { \\

var maplptions = { \
center: new google.maps.LatLng(42.37088, -72.55818),; 4&"’
zoom: 17,
mapTypeld: google.maps.MapTypeId.ROADMAP
}:
var map = new google.maps.Map(document.getElementById("hatficld map")
\\» mapOptions) ; ,//

[ var layer = new google.maps.FusionTablesLayer({
query: {
selece: "geometry!;

from:
|
1)
\ layer.setMap (map)

}
</script>
</head>

<body onload="initialize()">

<div id="hatfield map" style="width:100%;
< /body>
—=/html >

height:100%"></div>

[~

and create a div element to
hold the map...

Javascript: Create a Map
options object to contain

| map initialization variables &

create a ‘map’ object.

Javascript: Using the Google
Maps Javascript API (v3) I am
adding the data from my
fusion table (which was
imported into my table as a
KML file) as a Layers object.



A WebGIS in an hour (or less)...

What the table looks like in Fusion....

Hatfield_Solar_Final

Rows1~  Hi ]
@ Mo filters applied. Sorted by TYPE_BLDG

1100 of 2586 & W

ANNUAL_DOL MONTHLY_DO ELEC_PERMI TYPE geometry

Solar Building

Hatfield_Solar_Final

David Ehin (DENin@PVPC.org)

Public

Anyone on the inte

Download allowed

Unknown

Imported at Tue Feb 05 13:37:18 PST 2013 from WGES84_HatfieldSolar_NO_X_Y.kml

1DGswslbCHjgWHPWOHINHTvitkZIPURJun_L Al

de.. name  STRUCT_ID BLDG_ID TOTAL_ROOF PITCHED_OR POTENTIAL NUMBER_OF WATTS  KWH
105 .'!_'-' 03854 ‘.'|-'|f"}'}_f-ﬂ 3854 2.566.109 Pitched 1,026 444 11 13,750
05329 903873 105329_903873 29311 Pitched 117.246
About this table
05503_903994 15503903994 1.15€ 4 itched 462 441
Name
105682_905021 357.038 itched 42 815 Attribution
Visibility and reuse
106674_905166 106674_905166 8.168.109  Pit 267.244
103602_903814 103602_303814 1,230.369 52 148 Reuse license
Description
03565_904225 103565_904225 1.368.371 Pitchad 547348
Id
108632_907360 108632_907360 1088503  Pitchad 435.401




A WebGIS in 20-30 hours....

- Customize map symbolization using Fusion Tables function calls...
- Add an address locator (Javascript)

- Add some JQUERY Ul...and a sidebar...and a title...and a legend....

// Set up a styles array to fill in color for the different polygon types based on the query
// of the value 'TYPE' in the FusionTable...
var layer = new google.maps.FusionTablesLaver ({
query: {
select:
from:
b,
// Set up the stroke color and opacity of all polygons...
styles: [{

polygonOptions: {
strokeColor:
strokeOpacity: .4,
strokeWeight: .5

-

CELLENT' to orange-red R-G-B, 255-69-0

polygonOptions: {
illceloer: "£4E5
fillopacity: 10




A WebGIS in 20-30 hours....

Add some JQUERY Ul to your HTML file.... et .
. jQUEIV ROOF/PANEL AREA  ENERGY TOTALS " e

user interface

[t important ]

background: #f5f3e5

Total Roof Area (sqgft) : 40989 SEmSiitars ot

mportant: |

cursor: pointer| !important )
Demos Download APIDocumentation Themes Dewvele Potential Roof Area (sqft) . 28692 font-weight: normal Eimportantd]
’ border-width: Opx Opx 1lpx Opx [limp
— . Pitched or Flat Roof (?) : Flat OEDOIsr-Tation fax
] louer -webkit-border-radius: Opx
Effects Core Number of Panels for available Roof Area border-radius: Opx H—
o : 1619 padding-left : Opx (T n
PR [Query Ulis a : Lon width: relative |limportant
Method Overrides If you're new to and height: 380px;
you might also }
Methods

This site provid 9,y

.tabs .ui-tabs-panel {
on apLiqL I In ol

background: #f5f3e5 |important;

ntage nent x —

i . margin: Oem 0.2em 0.2em 0.2em|!important

about jQuery U Badiccsier_rhmdniiaincutai
}

To get staried, use the search at the top of the page, wiew the full listing of entries, or browse

jQuery Ul 1.10 supports jQuery 1.6 and newer .tabs 1i {

background : lightgrey !im.portantﬂ
e £1 ¥ . border-width: Opx |!important;
Can't find what you're looking for? (F2awereant]

padding: Opx;

Perhaps one of the following sites will help }

jQuery Ul 1.9 APl Documentatio

T T T e T e E T m e m e mmmmmm——_—— 1 background
black

iQuery

color

e s Manually overriding CSS

[Luery &y

...my advice....avoid doing
this!!!!

.tabs 11 a {
font-weight: bold




A WebGIS in 1200-1240 h

A Gmeaik Email from Google | & Hatfieid Solar Map L+
Bl- gmail

goagledrive.com

B Most Visited @ Getting Started

Click 1o Find Address

ENTER YOUR ADDRESS TO FIND THE SOLAR
POTENTIAL OF NEARBY BUTLDINGS.

I & recommended to use this map without mnimizing
Javascrpt s enabled! .

RO/ PAWNEL TOALS:

Total Roof Area (sqft): 40,589
Potential Roof Area (sqft): 28,692
Pitched or Flat Roof (?): Fat

# of Panels per Roof Area : 1,619

ENERGY TOTALS:

Watts generated: 404,750

Annual KWH : 478,111

Cost of Elec. PER Year: § 56,417.09
Cost of Elec. PER Month: § 4,701.42

Information

Watts generated
W B Rest &ves

Annual KWH
Aude

Pioneer Valley Planning Commission



https://googledrive.com/host/0BxTGtYdXPZ8QNE5tUWxZOWdzU2M

Google Visualizations...

Available Roof Area for Solar Panels [sq.
i}

40,000 —
35,000
30,000
// global function to create column chart from fusion table data 25,000 = - -
Building
I Bidg. Sclar Area [l Bldg. Roof Area
function drawVisualization(e) {
var data = google.visualization.arrayToDataTable([
['Area', 'Bldg. Sclar Area', 'Bldg. Roof Area'],
['Building', Math.round({e.row['POTENTIAL '].value), Math.round{se.row['TOTAL ROOF'].wvalue)],

1):

var options = {
title; Avallable Roof Area for Solar Panels (sg. ft)',

titleTextStyle: {color: a
chartArea: {width:"75%", height:"70%"},
legend: yottom' |

)}

var chart = new google.visualization.ColumnChart {document.getElementById{'visualization diwv'}};

chart.draw({data, options);




Google Visualizations...

Javascript

77 -
// Function call: Click Listener on layer using jguery
google.maps.event.addListener (layer, 'click', function(e) {
S{"#rcof-panel-area™) .html (
4o grTots Roof Ares round{e.row['TOTAL ROOF'].walue) +
: I L Math.round(e.row['POTENTIAT '] .wvalue) +
o snbsp; &nbsp;' + e.row['PITCHED OR'].value +

5 per Roof Area :</strong>' + '&nbsp;&nbsp;' + Math.round(e.row['NUMBER OF '].walue) +

p>") ;
drawVisualization{e) ;

) ;

layer.setMap (map) ;

HTML

<div id = "visualization div" style="width: 100%; height: 266%; align=center;"></div



“"Reading the Instructions”

GOOGLE vs. OGR/GDAL....

* Problem : It takes time to learn a new API/Libraries —and the legibility of the

instructions vary....
Related Pages Classes Files Directories

VS OGR Simple Feature Library

Google
{\ Developers

U Provides clear & frequent

code samples g Very few examples... and not all

methods are documented so you
might have to refer to the C++

0 Documentation Is clean, docs on the GDAL website...

direct, and not techno-

centric g Documentation is... technically

(] precise, but does require a higher
N Eﬁfguzﬂf nutoMove degree of familiarity with code

e e e than the Google API.
' As a python developer...before | went here |

i usually tried to explore the documentation using
Python’s built-in help(), or pydoc —g osgeo (for
command line).

. g Notan Easy Menu to Move
through



Resources to seek out ...

More information on how to modify the System
Variables and Path variables (for GDAL): http//tinyurl.com/bmincma

GDAL library (includes links to wiki, downloads, AP
reference documentation, and the Python
Library) http://www.gdal.org

Information about the Python package and

FWTools (Open Source GIS Binary Kit for Windows
AND Linux) http://fwtools.maptools.org/



http://www.gdal.org/
https://pypi.python.org/pypi/GDAL/
http://fwtools.maptools.org/
http://tinyurl.com/bmlncmg

Resources to seek out....

...the very CRAZY intimidating webpage which has the

most recent build versions of GDAL http://ww.gisinternals.com/sdk/

& guintemnals.com Bl - citing 2 book underline mia P4 & B~ ¢

This page contains the links to the most recent versions of the build SDKs and the related binary packages

This build environment compiles GDAL and MapServer from the subversion and provide cutting edge binary packages containing the latest fixes until the time when build has stared
(refar to build log for the details). Only the binaries of the latest successful builds are available to download. The possible breaking changes in the subversion causes the compilation
to terminate immediately before the packaging is started

: The different compilers or platforms involve different CRT dependencies, therefore the binaries of the different packages are not interchangeable

The contents of the packages are provided under the terms of this icense. It is intended to give you permission to do whatever you want with the files: download, modify, redistnbute
as you please, including building proprietary commercial software, no permission from Tamas Szekeres is required. Some external libranes which can be optionally used by GDAL
and MapServer (provided as plugins) are under radically different licenses, you MUST obtain valid licenses for each of these dependent ibraries

ed to the buil

ting issues ar er

1 the github issue tracker

The following binary only packages are compiled daily based on the MapServer and GDAL SVN (development and stable branches):

Package
Compiler (Platform) Downloads Info . Build log Build status Latest revision
kit Smal) 310-gdal-mapserver informa Packaging sources
:’;__‘:‘;;ff::é:‘:i"“) 1400-gdal- magsarver nfermation budding | Packaging headers and libs 772dc 2065, (25991
. release- 1400-x64- Qdal- mapserver Dfomation | buiiog | msautotest | MapServer python bulld Ao s

MSVC2008 (Win32)

release- 1500-gdal-mapserver information buildiog | GDAL autotest

-development
:Z\:Ce:::ri:nwtm&‘n release- 1500-x64- gdal-mapserver nformation buildiog | GDAL autotest 3A2cB839h0bY, 25980
MSVC2010 (Win32 &
R buddiog | GDAL autotest 32¢839b9b9, (25989
h:i‘;ifg;géﬁi“"” release- 1600-x64- gdal-mapserver nformation builidlog | ms. GDAL autotest
MSVC2003 (Win32) -stable 1310-gdal- 1-10-mapserver-6-2 nformation buildiog | ms: m:‘s““'us‘“'
A - - finished at 2013.05.06. . .
- slease-1400-gdal-1- 10-mapseryer-6-2 itk il fagd3bf 250
MSVC2005 (Win32) -stable releasa-1400-gdal-1-10-mapserver-6-2 nformatior buildiog | 7:19:26,05 843bfO5e, (25080
MSVC2005 (Win64) -stable information buildiog | ms. .’"‘W'H"‘w :’;““"“-‘“- fes43bfose, r25989
ina3 -5 il 10 finished at 2013.05.06.
MSVC2008 (Wind2) -stable 62 nformation buildiog | 8:01:12,30
o ; N i .. [ENedaraniansne e
MSVC2008 (Win64) -stable nformation buddiog | msautotest 8:17:37,21 fe843bfasc, r25969
MSVC2010 (Win32) -stable release- 1600-gdal- 1-10-mapserver-6-2 buidiog | msautotest | FESIEE NSNS feB43bf95C, 25089
A7,
finished at 2013.05.06.

MSVC2010 (Win64) -stable ..Q_E‘;ll-_f_id;\.u.ul- Aoid

buddiog | msautotest i 14 feB43bfase, r25989
8:20:08,



http://www.gisinternals.com/sdk/

Contact Information
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