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Spend your summer break writing code for an 
open source software project!



  



  

How to GSoC

1. Pick among 200+ open source projects

2. Spend three months coding (from home)

3. Get experience, good karma, and money



  

History and numbers

● First GSoC in 2005:
– 200 student positions were planned
– received 8740 project applications

● GSoC 2019: 1276 students accepted

73%  
17%  
4.2% 

Computer Science
Engineering
Mathematics



  

Students by country

1. India (605)

2. United States (104)

3. Germany (53)

4. China (52)

5. Sri Lanka (41)

6. Russia (35)

7. Canada (31)



  

Stipend

$3000 to $6600 based on university location



  

Eligibility

● At least 18 years old
● Full or part-time student

– enrolled at the beginning of the program
– PhD students are eligible, too

● Specific rules about being allowed to work in 
the country you reside in, not being subject to 
US embargo, …

→ verify if this may affect you!



  

Timeline

https://summerofcode.withgoogle.com/how-it-works/#timeline



  

Timeline (2020)

https://summerofcode.withgoogle.com/how-it-works/#timeline



  

What else is there to learn?

● Finding a fun project idea
● Writing an application that gets

you selected for GSoC
● Successfully passing evaluations
● Making use of mentoring

... also, real-world project
examples from OpenStreetMap



  

OpenStreetMap is a free, editable map of the 
whole world that is being built [mostly] by 

volunteers largely from scratch and released with 
an open-content license.



  

How does it work?



  



  



  



  



  

OSM is everywhere!



  



  



  



  



  



  



  



  



  



  



  

Core services

Frontend

● Hosted by OpenStreetMap Foundation
● Much wider, decentralized ecosystem beyond



  

Core services



  

Editing tools



  

Data consumers
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General considerations

● Accepted projects have > 80% success rate

● Up to 3 proposals (but focus your efforts)
● Read the org‘s instructions
● Get started before applications open



  

Finding projects

● Look for interesting orgs and projects
● List of orgs on GSoC page:

– basic info, technologies
– links to mailing lists, blogs, chat, etc.
– project ideas
– application instructions



  



  



  



  

Your own project ideas

● depends on org
● usually possible …

… as long as it‘s a feature for existing software
● greenfield projects are very rarely an option

● mentor needed!



  

Reaching out

● Contact mentors directly,
or use lists/forums/chat

● Goals:
– learn more about the project idea

(or bring up your own)
– know enough about the software and

code base to write a solid proposal
– leave a good first impression
– maybe avoid conflicting proposals



  

Written proposal

● Personal details
● Relevant skills

– show us previous projects!

● Project proposal (main part)
– describes what you will implement,

with some technical detail
– includes a timeline for certain milestones
– “contract” for judging whether you pass or fail

● Separately: eligibility check by Google



  

Timeline



  

What are we looking for?

● good programming skills
● knowledge of relevant tools
● existing community connection is a plus

– fixing some issues
– OSM-specific: adding map data

● plausible, well-researched proposals



  

Project selection

● Takes about 1 month
● Admins and mentors review the applications

… not just mentors for that project idea

● Org requests number of slots (min/max)
“We‘d like to mentor 6–8 students this year”

● Slot assignment by Google
“You get 7 slots“ (never more than max)”

● Org fills the slots with student projects
Deal with students with multiple applications



  

Internal OSM process

Step 1: Move proposals to ignore list

● Extremely short, low effort
● Off topic
● Clearly not eligible
● Significant omissions from our list of questions

Don‘t end up here, please!



  

Internal OSM process

Step 1: Move proposals to ignore list
Step 2: Independently rate proposals

● We use a 0–9 grading
● Not the final assesment,

just a rough ranking
● We also make notes

to discuss with others



  

Internal OSM process

Step 1: Move proposals to ignore list
Step 2: Independently rate proposals
Step 3: Meet for conference call

● Output: Ordered list of proposals, “min” / “max” / “no”
● Other selection factors:

– Mentor vetos, lack of mentors
– Conflicting projects
– Mentor workload



  

Timeline



  

GSoC participation

● Community bonding (2 weeks)
● Coding (3 months)

● Communicate!
– weekly check-ins with mentor
– keep in touch with the larger community

(at OSM: ~biweekly blog posts or similar)

– contact admins about problems with mentors
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OSM example:

Map style



  

Example: osm-carto



  



  



  



  

Generating raster map tiles

● Input: DB with map data
(optimized for rendering)

● Output: PNG images
typically 256x256 pixels

● Default style on osm.org:
“openstreetmap-carto”

● Software: Mapnik
● Style written as CartoCSS



  

Improvements to openstreetmap-carto
Mateusz Konieczny, 2016
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OSM examples: 

Editing tools



  

Example: Editing tools



  

iD – “edit” on osm.org
ease of use, largest no. of users
Web, JavaScript

iD
A javascript  

OpenStreetMap  
Editor

iD
A Javascript  

OpenStreetMap  
Editor

D3.js

iD
iD

OSM editors

JOSM
powerful, most data contributed
Desktop, Java (with plugin API)



  

Street Complete
cannot edit everything, “quests”
Android, Kotlin

OSM editors (mobile)

Vespucci
feature-rich, oldest Android editor
Android, Java



  

Adding Notes to iD Editor 
Thomas Hervey, 2018
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Notes on osm.org



  

Notes UI in the iD editor



  

Mapillary plugin for JOSM
Jorge López, 2015
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OSM data sources

● Individual surveys, local knowledge
– written notes, audio logs, photographs, …
– GPS traces

● Corporate sources (e.g. delivery drivers’ logs)
● Imports from existing maps
● Aerial imagery

– manual or AI-assisted tracing

● “Street View”-style photography (e.g. Mapillary)



  

JOSM: Mapillary plugin



  

JOSM: OpenGL data view
Michael Zangl, 2015

Reorganizing JOSM core
Michael Zangl, 2016
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OSM examples:

3D rendering



  

Example: OSM2World



  

Why 3D?



  

Videos



  

3D-Druck



  

Spieleentwicklung



  

OpenStreetMap: Hamburg vollständig
in freier Online-Weltkarte erfasst

Computerbild, 2008

Increasing amount of detail in OSM



  

Baum
height = 9 m
diameter = 1 m
diameter_crown = 7 m
denotation = urban
leaf_type = broadleaved
genus = Betula
species = Betula pendula
species:de = Sandbirke

Baum
height = 9 m
diameter = 1 m
diameter_crown = 7 m
denotation = urban
leaf_type = broadleaved
genus = Betula
species = Betula pendula
species:de = Sandbirke



  

OSM2World
http://osm2world.org

● Creates 3D models from OSM (+ SRTM)
● Exports to ...

– model files (.obj, .pov)
– interactive rendering with OpenGL
– PNG images, including 2D map tiles
– WebGL (work in progress!)

http://osm2world.org/


  



  



  

Improving the OSM2World GUI
Sebastian Vetter, 2015
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OSM2World: Shaders



  

3D Model Repository for OpenStreetMap
Pedro Amaro, 2016
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OSM2World: External models



  



  

3D Traffic Sign Rendering in OSM2World
Iason Manoloudis, 2016
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● catalogs per country
user-defined (no coding)

● national defaults
● multiple signs
● new texturing logic

– textures from SVG
– textures from text

● infer signs from attributes
(e.g. maximum speed)

OSM2World: Traffic signs



  

Timeline



  

Evaluations

● Once a month: Evaluation
– Mentors decide if students pass or fail
– Failure ends GSoC participation
– Students evaluate mentors as well

● Stipends are paid in three parts,
one after each successful evaluation:
– First Evaluation: 30%
– Second Evaluation: 30%
– Final Evaluation: 40%



  

After GSoC

● Code preferably merged during GSoC  
avoid “almost finished” code  

● Your name + project remains public  

● Hopefully, you‘ll stay with the project!  
● Apply again next year?  



  

Organizations Announced
February 20

Student Application
March 16 - 31



  

https://openstreetmap.org

https://summerofcode
              .withgoogle.com



  

Thank you for
your attention!

Map data © OpenStreetMap,
Open Database License

GSoC logo and website © Google
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