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When to write a program

 
● When you expect your tool to have multiple 

uses and/or multiple iterations
● Something new or different that has to be 

fast, precise, accurate, reliable
● Need to match the user's model



When to write a program
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What is open source?

● Usually free to use
● Code base publicly available, public 

encouraged to contribute
● Can just use it, or also write code to make it 

better or fit your application
● Open source is not the same as open data



When to use open source

● When the overhead of acquiring expensive 
tools is high
○ Ideal for community groups

● When you don't want to explain what you're 
doing or ask for permission to do a unique 
project

● When you need to know how everything 
works



Community GIS Examples



Do you need maps?
Are you embroiled in an cartographic dispute? Do you disagree with the official version of 
your geography?..
 
This community began as the Grassroots Mapping project, an effort to produce Do-It-
Yourself satellite imagery with balloons and kites, most notably during the 2010 BP oil 
spill. We are now broadening our scope to explore new inexpensive and community-led 
means to measure and explore environmental and social issues 
 

http://grassrootsmapping.org
http://grassrootsmapping.org
http://publiclaboratory.org/tool/balloon-mapping
http://publiclaboratory.org/tool/balloon-mapping


Programming in open 
source

Benefits
 
● Full control if desired
● Structure for collaboration
● Richer toolbox
● Multi platform
● Programming skills you 

will develop have broad 
application

Disadvantages
 
● Time & cost to learn 

and maintain 
development 
environment

● Requires more general 
purpose programming 
skills

 



Open source GIS tools

● GRASS - Desktop GIS
● QGIS - Desktop GIS
● PostGIS - Spatial relational database 

management system +
● OpenStreetMap - Open spatial data
 
Bonus: they all play well together!



GRASS



Quantum GIS



PostGIS



OpenStreetMap: open data



OpenStreetMap: open data



OpenStreetMap: open data



Example App:
Curb ramp inventory

● Task: Create a mobile-friendly website that 
can be used by volunteers to do a curb 
ramp inventory
○ Free or very low cost

● Tools:
○ PostGIS
○ CartoDB
○ OpenLayers
○ HTML, javascript, jQuery, CSS



Step 1: Prepare dataset

● We had previously generated a walkway network from a 
street centerline file that included crosswalks, but what 
we needed was corners

● So, how do you turn this:
 
 
 
... into this?

... without ArcGIS?



Step 1: Prepare dataset

● Answer: With PostGIS!
● PostGIS not only manages 

your spatial data, it can 
run a number of really 
useful spatial functions 
very quickly

● All you have to do is write 
up some SQL

● ...and reuse it whenever 
you want!



Step 1: Prepare dataset
● SQL is easy to learn
● PostGIS/PostgreSQL has 

great documentation and a 
broad user base

● This code creates a new table, 
then does an inner join of the 
crosswalk segments, using the 
function ST_StartPoint() to get 
the geometry of the point 
where the second of two 
touching crosswalks begins

● Finally, it brings in street 
names from a related table to 
give you a corner of X street 
and Y way



Creating SQL for PostGIS
Write your code in a text editor of your choice and paste it in the query window, 
or use the Graphical Query Builder



Step 2: Host the data

● There are many ways to display geographic 
data online, though you have two main 
options:
○ Tile your data or otherwise turn it into 

images
○ Host the data itself, making it truly 

interactive
○ With either, you can host data in the 

cloud or on your own web server
● Though affordable and easy open source 

options like MapBox & TileMill could provide 
some interactivity, a new tool called CartoDB 
was recently released that offered us exactly 
what we needed

● CartoDB = PostGIS in the cloud



CartoDB web interface





Step 3: Choose a web 
mapping library



Step 3: Choose a web 
mapping library

● I chose OpenLayers, since I 
was familiar with an 
example for mobile devices 
with most of the functionality 
I needed -- included start up 
HTML, javascript, jQuery, 
and CSS

● OpenLayers is powerful and 
well-established, but Leaflet 
or other libraries may have 
worked well too





Step 4: Try to make it all 
work together

● Telling OpenLayers how to 
talk to CartoDB
○ Map - no examples

Ask for help!



Step 4: Try to make it all 
work together

● Data
○ Populating forms
○ Sending forms

● Ask for help!



Step 5: Refine and enjoy!

● Choosing base layers
○ OpenStreetMap
○ Bing aerials
○ MapBox?

● Refreshing data
● Playing with styling
● Seek better hosting
 
 

http://pdx.be/wpcint
https://github.com/pdxmele/wpc-gis-inventory

 
 



QGIS programming 
environment demo



Jack's applications

● Creating and improving 
bicycling data

● Writing tools to assist in 
the process
○ Cracking closed 

systems
○ Coverage mapping 

with KML
○ Capture the flags - 

finding missed 
segments

 
 



GRASS GIS Graphical 
Modeler  

Graphical Modeler 
(exports to Python)

Better in Version 7
Little help for novices
 
 
 



Grass Python Scripting 
Refer to the Programmer's Manual
http://grass.osgeo.org/programming6/index.htm
Test within Grass Environment
 



Exploring open source 
programming

● Open source programming can be 
challenging at first, but help is available: 
come visit us at the Jam! We meet Mondays 
from 4-6 pm in CH469.

 
● Questions?
 
 


