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Scaling up globally:
30 years of FOSS4G development

Keynote

Markus Neteler

Fondazione Edmund Mach
Research and Innovation Centre
Department of Biodiversity and Molecular Ecology
GIS and Remote Sensing Unit

FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania
Bucharest, Romania

PostGISomics
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Img. courtesy: J Westervelt 2006:
Early GRASS Community Views on FOSS

THE 80's … the beginning

http://2006.foss4g.org/contributionDisplay7563.html?contribId=214&sessionId=54&confId=1
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THE 80's ...
1980 – LAGRID – J. Westervelt master's thesis:
GIS software, developed on a mainframe computer,
then ported to Cromemco Z-80.  FORTRAN

1982 – FHIS (Fort Hood Information System)
Vax 11/780 minicomputer, UNIX, C language. 
Programmer: L. Van Warren

1983 – "GIS Version 1 Reference Manual"
by J. Westervelt and M. O'Shea,  29 July 1983

Included GIS programs:

1983 – PROJ4 library development started by Gerald I. Evenden

    arctogrip
    area_stats
    cell_stats
    cellmod (grid editor)
    coin (r.coin)
    combine (boolean combination)
    distance (r.buffer)
    dotmap (graphics on a 

dot-matrix printer)
    erase (d.erase)

    griptocell
    layer_info (r.info)
    list (g.list)
    over (d.rast, but for b/w monitor)
    reclass (r.reclass)
    sho_over (display images created by over)
    table (stats associated with over)
    whats_here (r.info with a mask)
    window (g.region)

Vax 11/780
minicomputer

http://grass.osgeo.org/home/history/van-warren-notes/
http://trac.osgeo.org/proj/
http://en.wikipedia.org/wiki/File:VAX_11-780_intero.jpg
http://en.wikipedia.org/wiki/File:Cromemco_System_One_(CS-1H)_1981.jpg
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    Boolean combination - gridcell and polygon
    Weighted overlay - gridcell and polygon (reworked later into r.mapcalc)
    Distance-from (now r.buffer)
    Isoline generation (grid to poly - now r.contour)
    Coincident tabulation (now r.coin)
    Mathematical combination (reworked later into r.mapcalc)

THE 80's ...
August, 1983 – U. S. Army Corps of Engineers' 
Construction Engineering Research Laboratory
(USA/CERL) in Champaign, Illinois

Purchase of first Sun-150 computers (2) – specs:
● $8.900 16 bit, 10Mhz, 256Kb memory, 10Mbps Ethernet,

17" b/w monitor (100*800)
● $3.400 1Mbyte extra memory
● $2.000 3/4M Fast Sun Memory
● $1.590 Barko color monitor
● $6.540 80Mbyte hard disk
● $1.900 Disk controller board
● $5.500 Dot Matrix printer
● $1.500 Vanilla UNIX software -or-
● $2.000 4.2BSD plus library of graphics software

1983/1984 New analysis capabilities added in GRASS GIS:

Source: 
http://lists.osgeo.org/pipermail/grass-psc/2012-December/000985.html

… 33k USD

http://lists.osgeo.org/pipermail/grass-psc/2012-December/000985.html
http://grass.osgeo.org/uploads/grass/history_docs/grass_movie_CERL_1987.mov
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THE 80's ...
1984 – GRASS running on SUN-1 and Masscomp

1985 – GRASS 1.0, GRASSnet established
         (pre-mailing list)

15 March 1985: first commercial Internet domain name registered 

1985 – Richard Stallman publishes the GNU Manifesto

1987 – GRASS 2.0; first issue of GRASSClippings Newsletter
   GRASS video narrated by William Shatner (Captain Kirk of Star Trek)

1988 – GRASS 3.0; Army R&D Achievement Award (Webster, Goran, 
Shapiro, Westervelt)

http://grass.osgeo.org/home/history/documents/
http://landsat.usgs.gov/about_landsat5.php
http://upload.wikimedia.org/wikipedia/commons/d/d8/Floppy_disk_5.25_inch.JPG
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THE 80's ...
1989 – GRASS 3.1

First release available on Internet
(uxc.cso.uiuc.edu)

But how was software developed? Locally!

While Revision Control System (RCS) was available and
sometimes used, yet no server based system like “CVS“
(CVS 1.0 in 1990 – today: SVN, git, …)

TCP/IP goes global (1989–2010)

However: 
By 1992, still less than 15,000 .com domains registered...

See also: 
● http://grass.osgeo.org/home/history/
● http://wiki.osgeo.org/wiki/Open_Source_GIS_History
● http://grass.osgeo.org/uploads/grass/history_docs/westervelt2004_GRASS_roots.pdf

http://en.wikipedia.org/wiki/History_of_the_Internet%20
http://grass.osgeo.org/home/history/
http://wiki.osgeo.org/wiki/Open_Source_GIS_History
http://grass.osgeo.org/uploads/grass/history_docs/westervelt2004_GRASS_roots.pdf
http://en.wikipedia.org/wiki/File:Floppy_disk_300_dpi.jpg
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THE 90's … visualization 
and analysis

Source: Helena Mitasova
http://skagit.meas.ncsu.edu/~helena/gmslab/gsoils/vizrep2.html

http://skagit.meas.ncsu.edu/~helena/gmslab/gsoils/vizrep2.html
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THE 90's ...
1990 – GRASS 4.0 

Letter-dot format adopted for commands (e.g. d.rast and g.region)

1991 – First mailing lists
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THE 90's ...
1992 – New graphics technology became available: openGL

Software distribution:
“Moon“ FTP server of CERL

(note: still 2 years to wait for WWW!)

SG3D

SGI Indigo

http://skagit.meas.ncsu.edu/~helena/gmslab/viz/getdemo.html
https://en.wikipedia.org/wiki/File:SGI-indigo-front.jpg
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THE 90's ...
ORGANIZATIONS

1992
GRASS Inter-Agency Coordinating Committee

 → Open GRASS Foundation (OGF)
  → OpenGIS Consortium (OGC)

1994 – Tim Berners-Lee decided to constitute the 
World Wide Web Consortium (W3C)

1994 – Open Geospatial Consortium 
(OGC) founded

 Open GIS                    Open Geospatial            
                   Consortium (OGC)      Consortium (OGC)                           

GRASS Interagency
Steering Commitee

1990 1992 2006

Open GRASS
  Foundation (OGF)

1994 2004

 OSGeo

http://www.opengeospatial.org/ogc/historylong
http://web.archive.org/web/19961112215246/http://ogis.org/
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THE 90's ...

http://grass.osgeo.org/home/history/documents/

http://grass.osgeo.org/home/history/documents/
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Source:
http://news.bbc.co.uk/2/hi/technology/8552410.stm

THE 90's …
Internet growth as a crucial
precursor to FOSS4G development

http://news.bbc.co.uk/2/hi/technology/8552410.stm
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Do you remember:
30 slackware disks downloaded,
but unfortunately in  FTP ASCII 

mode (7 bit, not 8)??

THE 90's ...
First Web Applications come up, finally!

1993 – Xerox PARC Map Viewer

1994 – GNU/Linux 1.0 released

1995 – First GRASS 4.1.5 port to Linux
(Andreas Holz, Greifswald, Germany)

1995 – UMN MapServer project started

http://wiki.osgeo.org/wiki/Open_Source_GIS_History

1995 – 
Well, and also the first spam email in the 
GRASS mailing list

http://www.osgeo.org/mapserver
http://wiki.osgeo.org/wiki/Open_Source_GIS_History
http://en.wikipedia.org/wiki/Spam_(electronic)#History
http://i.imgur.com/0R9EUmx.jpg
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THE 90's ...
An interactive GIS via WWW, perhaps the first “Web Processing“ 
service...

1994-1998 – Susan M. Huse's GRASSLinks (PhD thesis at Berkeley)
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THE 90's ...
GRASSLinks
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THE 90's ...
Internet, its tools and geeks spreading!

1996 – GeoTools project started

1998 – deegree (originally JaGo) development started
 with an OGC Simple Features implementation

1998 – GDAL/OGR development started

1998 – First European GRASS GIS server at ILN, Uni Hannover, Germany

1999 – GRASS GIS source code moved from manual management to CVS,
precisely on 29 Dec. 1999 :-)
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Since 2000... 
May the FOSS be with you
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2001 – OSSIM initial revision in CVS 

            PostGIS started

            GeoNetwork opensource started

            GeoServer started

2002 – Quantum GIS initial revision in CVS 

            GEOS initial revision in CVS

2003 – Community MapBuilder started. End of life in 2008

           Release of Mapbender under the GNU GPL license 

            gvSIG was started 

2004 – uDig was started

2005 – MapGuide Open Source

2006 – Mapbender gets first bits in CVS 

            OpenLayers Started

2007 – GeoMoose was open sourced (started 2005)

2009 – rasdaman was open sourced (started 1995)

Since 2000... growing communities

Thanks to CVS,
SVN and git

2006: OSGeo!

http://wiki.osgeo.org/wiki/Open_Source_GIS_History

http://www.osgeo.org/ossim
http://www.postgis.org/
http://www.osgeo.org/geonetwork
http://geoserver.org/
http://www.osgeo.org/qgis
http://geos.refractions.net/
http://communitymapbuilder.org/
http://www.osgeo.org/mapbender
http://www.osgeo.org/gvSIG
http://udig.refractions.net/
http://www.osgeo.org/mapguide
http://www.osgeo.org/mapbender
http://www.osgeo.org/openlayers
http://www.geomoose.org/
http://rasdaman.eecs.jacobs-university.de/wiki
http://wiki.osgeo.org/wiki/Open_Source_GIS_History
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Since 2000...growing communities
Chulalongkorn University,
Bangkok 2004:

FOSS4G is born!

Jim Westervelt

Special thanks to
Venkatesh Raghavan,
Osaca City University
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Since 2000...growing communities

QGIS Hackfest Pisa 2010

Mapbender 
code sprint 2007

FOSS4G Conferences:
Lausanne, Denver,
Victoria, Cape Town, Sydney,
Barcelona, Denver, ...
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Community sprints, even more...



  

©
 M

a
rk

u
s 

N
e
te

le
r 

2
0

1
3
, 

C
C

-B
Y-

S
A

Communication
Flow of bug reporting and solution:

2. Developer 
    detects bug 60%

20%

20%

(Percentages are estimated)

Other 
developers

New 
release

3. New 
    feature

SVN code
Repository

Release
cycle

1. User sends
    bug report

Bugtracker

Mailing list20%

80%
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Organization of distributed source code 
management: “Code habitats”

Two main types of developers may be identified:

● generalist

● specialist (the majority)

It appears that many developer assign themselves to 

“code habitats”, i.e. their area of expertise (e.g., in GRASS GIS

a selection of libraries or topics which they maintain)

These “code habitats” remain often stable over years

There are also partially abandoned code areas (~ 10% of the code?)

which are functional but aren't really getting improved

A few “garbage collectors” (generalists) fix lots of odds 'n ends
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Organization of distributed source code 
management: “Code habitats”

http://www.youtube.com/watch?v=suyDqmGXoWk

GRASS GIS 6.4 development visualization from 1999 to 2011 with Gource

http://www.youtube.com/watch?v=suyDqmGXoWk
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Code vetting

Legal aspects

License compliance (e.g., GPL)

No code copying from books like “Numerical Receipes in C”

Ensure that 3rd party contributions are clean

Employers must agree that work time is spent

Full transparency and peer review help to minimize the risk.

Apache or OSGeo Foundation

Incubation phase

Graduation

http://incubator.apache.org/
http://www.osgeo.org/incubator

http://www.cell.com/trends/ecology-evolution/fulltext/S0169-5347(12)00074-2
http://incubator.apache.org/
http://www.osgeo.org/incubator


  

©
 M

a
rk

u
s 

N
e
te

le
r 

2
0

1
3
, 

C
C

-B
Y-

S
A

Since 2010...

Source: Blog of Arnulf Christl

http://arnulf.us/sevendipity/uploads/osgeo_projects_2010.png
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Emergency support

Haiti, January 2010:
7.0 magnitude earthquake

Available Geodata:
almost absent

See also: 
http://hot.openstreetmap.org/projects/haiti-2

Haiti Dec 2009

Open Data: OpenStreetMap.org

http://hot.openstreetmap.org/projects/haiti-2
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A few days later ..: 
international crowd mapping

See also: 
http://hot.openstreetmap.org/projects/haiti-2

Haiti Jan 2010

Open Data: OpenStreetMap.org

http://hot.openstreetmap.org/projects/haiti-2
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New: Crowdfunding of development 
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New cool stuff: plotting GIS data

From

Radar

to

voxels

to

3D plots 
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New cool stuff: 
massive data processing

● Since 2005 GRASS GIS is running natively on 64bit CPUs
● GRASS GIS 7 also offers Large File Support on 32bit Windows

● Installed on Grids and TOP500 supercomputers (AKKA Umeå,
ENEA Frascati, Aurel Bratislava, …)

● Runs on Linux, AIX, Solaris, freeBSD, netBSD, ...
● Various ways of parallelization

http://en.wikipedia.org/wiki/File:IBM_Blue_Gene_P_supercomputer.jpg
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Massive data processing:
also for you

https://plus.google.com/u/0/communities/111147786674687562495

“Since the home computer 
only has 8 GB of RAM...“

“8.5 billion points...“

https://plus.google.com/u/0/communities/111147786674687562495
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Markus Neteler

Fondazione E. Mach (FEM)
Centro Ricerca e Innovazione
GIS and Remote Sensing Unit
38010 S. Michele all'Adige (Trento), Italy
http://gis.cri.fmach.it
http://www.osgeo.org

markus.neteler@fmach.it
neteler@osgeo.org

Concluding remark:

THANKS TO ALL CONTRIBUTORS!

And more to come...

PostGISomics

http://gis.cri.fmach.it/
http://www.osgeo.org/
mailto:markus.neteler@fmach.it
mailto:neteler@osgeo.org
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