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Edito rial

Th e  e d itorial th em e  for th e  M arch  issue  
of th e  O SBR is  "Ge ospatial" and th e  role  
ope n source  is  playing in transform ing 
th is  nich e  m ark e t into a m ainstre am  
m ark e t. Th e  auth ors in th is  issue  bring 
th e ir m any ye ars of e xpe rie nce  in both  in-
dustry and ope n source  to provide  th e ir 
obse rvations, le ssons le arne d, and to 
provide  e xam ple s of ope n source  ge ospa-
tial im ple m e ntations. Eve n if you don't 
use  ge ospatial te ch nologie s, you'll still 
find m any valuable  insigh ts in th is  issue  
of th e  O SBR.

As alw ays, w e  encourage  read e rs to sh are  
article s of inte re st w ith  th e ir colle ague s, 
and to provide  th e ir com m e nts e ith e r on-
line  or dire ctly to th e  auth ors.  W e  h ope  
you e njoy th is  issue  of th e  O SBR.

Th e  e d itorial th em e  for th e  upcom ing 
April issue  of th e  O SBR is  "O pe n APIs" 
and th e  gue st e ditor w ill be  M ich ae l 
W e iss  from  Carle ton Unive rsity. 

Dru Lavigne

Editor- in-Ch ie f

dru@ osbr.ca

D ru Lavigne  is a te ch nical w rite r and  IT 
consultant w h o h as b e e n active  w ith  ope n 
source  com m unitie s since  th e  m id - 19 9 0s. 
Sh e  w rite s re gularly for O 'Re illy an-
d D NSStuff.com  and  is th e  auth or of th e  
book s BSD  H ack s and  Th e  Be st of Fre e BSD  
Basics.

Th e  recent em e rgence  of M apQue st, 
Google  Earth , Garm in GPS, and m any oth -
e r m ode rn ge ospatial products m ak e  it 
se e m  th at m apping te ch nologie s  are  a re l-
ative ly ne w  com pone nt of today's inform -
ation te ch nologie s. In fact, th e  m apping 
industry w as one  of th e  original adopte rs 
of te ch nology w h e n ge ograph ic inform a-
tion syste m s w e re  first de ve lope d ove r 40 
ye ars ago. Th e  fruits of th is  back room  
te ch nology, once  th e  dom ain of h igh ly 
traine d spe cialists, is  now  be ing le ve rage d 
by h undre ds of m illions, if not billions, of 
consum e rs around th e  w orld.

Open source  geospatial tech nologie s 
h ave  follow e d th is  sam e  path  from  nich e  
te ch nology to m ainstre am  com pone nt 
and are  now  critical to m any of th e  applic-
ations th at busine ss  and consum e rs use  
on a daily basis. Google  Earth , for in-
stance , incorporate s a critical com pone nt 
of th e  ope n source  ge ospatial stack  to de -
live r sate llite  im age ry to se ve ral h undre d 
m illion installations around th e  plane t. In 
th e  follow ing article s, you w ill le arn m ore  
about h ow  th e se  critical nich e  te ch nolo-
gie s  h ave  e volve d from  sm all grassroots 
activitie s  to th riving te ch nology proje cts 
unde r th e  um bre lla of th e  O pe n Source  
Ge ospatial Foundation, and ultim ate ly in-
to k e y com m e rcial com pone nts of in-
dustry.

Paul Ram se y, Senior Consultant w ith  
O pe nGe o provide s us w ith  an ove rvie w  of 
th e  state  of ope n source  ge ospatial te ch -
nologie s  w ith in th e  ge ospatial industry. 
Paul e xplore s th e  stre ngth s and w e ak -
ne sse s  of today's ope n source  ge ospatial 
stack  and provide s an inde pth  back -
ground into h ow  th e se  te ch nologie s  h ave  
e volve d to th e ir curre nt state .
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Tyler   M itch ell,    Executive    D irector   of 
O SGe o provide s re ade rs w ith  an ove rvie w  
of th e  critical role  O SGe o is  now  playing 
as an e nable r of com m unity and te ch no-
logy grow th . Tyle r discusse s  th e  m any 
te ch nical, busine ss, and pe rce ption barri-
e rs  th at O SGe o is  succe ssfully low e ring 
for broade r adoption of ope n source  ge o-
spatial te ch nologie s. 

M ark  Lucas, Principal Scientist, and  
Scott Bortm an, Se nior Softw are  Engine e r 
at Radiant Blue  Te ch nologie s, provide  us 
w ith  an ove rvie w  of O M AR as a colle ction 
of ope n source  ge ospatial te ch nologie s  
th at are  e xpe rie ncing broad adoption 
w ith in th e  U S D e partm e nt of D e fe nse .

Andrew  Ross, D irector of Engine e ring at 
Ingre s Canada, re vie w s th e  proce ss  by 
w h ich  Ingre s re cogniz e d th e  ne e d for ge o-
spatial capabilitie s  w ith in th e  Ingre s data-
base . H e  also discusse s  collaboration 
w ith    th e     O SGe o  com m unity   to   m e e t 
Ingre s' te ch nology ne e ds w h ile  at th e  
sam e  tim e  contributing back  to th e  com -
m unity.

H aris Kurtagic, Gene ral M anager of SL-
King, and Ge off Z e iss, D ire ctor of Te ch no-
logy at Autode sk ,   discuss th e ir e xpe ri-
e nce  in im ple m e nting RESTful se rvice s 
w ith  ge ospatial te ch nologie s, and th e  im -
portant role  standards are  playing in th e  
de ve lopm e nt of ge ospatial w e b se rvice s. 

Noticeable  am ong th e se  articles is  th e  di-
ve rsity of pe rspe ctive s and use s  for w h ich  
ge ospatial te ch nologie s  are  be ing adop-
te d today. Inte re stingly, th e  ge ospatial in-
dustry is  struggling to de fine  itse lf as 
inform ation te ch nology be gins to inte g-
rate  ge ospatial capabilitie s  into stack s of 
te ch nologie s, push ing th e  lim its of th e  tra-
ditional ge ograph ic inform ation syste m s 
(GIS) industry. O SGe o and th e  ope n 
source  ge ospatial com m unity are  uniq ue  
in th at ope n source  h as be com e  th e  de fin-
ing aspe ct and stre ngth  of th is  com -
m unity as it grow s at rapid pace  into a 
dom inant force  for th e  provision of ge o-
spatial te ch nology w ith in industry.

D ave  M cIlh agga is th e  pre sid e nt and  
found e r of D M  Solutions Group Inc., a 
le ad e r in w e b  m apping solutions d e live ry 
since  19 9 8. D ave  h as positione d  D M  Solu-
tions Group as a le ad ing provid e r of com -
m e rcial prod ucts and  se rvice s to th e  ope n 
source  w e b  m apping com m unity. Re ce ntly 
h e  h as le d  th e  com pany's e ffort to bring 
h igh  q uality custom  m apping to con-
sum e rs th rough  M apSh e rpa.com  -  to b e  
launch e d  in spring of 2009 . D ave  is a 
form e r Board  m e m be r of th e  O pe n Source  
Ge oSpatial Found ation and  an active  con-
tributor to th e  ope n source  ge ospatial 
m ove m e nt. Prior to found ing D M  Solu-
tions Group, D ave  w as a le ad ing d e ve lope r 
of one  of th e  ind ustry's first w e b  m apping 
te ch nologie s at TYD AC Re se arch . D ave  
grad uate d  from  Carle ton Unive rsity w ith  
an H onours Bach e lor's d e gre e  in Ge o-
graph y, conce ntrating in Ge ograph ic In-
form ation Proce ssing. 
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Geo s patial: an Open S o urce M icro co s m  

"M an is a m icrocosm , or a little  w orld , b e -
cause  h e  is an e xtract from  all th e  stars 
and  plane ts of th e  w h ole  firm am e nt, from  
th e  e arth  and  th e  e le m e nts; and  so h e  is 
th e ir q uinte sse nce ."  

Ph ilipus Aure olus Parace lsus

O pe n source  h as se e n gre at succe ss  in 
ge ne ral inform ation proce ssing, but doe s 
it h ave  a future  in ve rtical m ark e ts? In 
th is  article , w e  e xam ine  h ow  ge ospatial 
ope n source  provide s an e xam ple  of th e  
m ark e t ch alle nge s of a m id- siz e d ve rtical 
m ark e t.

Ope n Source  and D e cision M ak e rs

Ge ne ral purpose  ope n source  softw are  
(O SS) h as be e n on th e  radar of de cision 
m ak e rs for alm ost a de cade . Big proje cts 
lik e    Linux,   Apach e ,   Fire fox  and   O pe n
O ffice  are  supporte d by Fortune  500 com -
panie s  lik e  IBM  and Sun. Eve ryone  k now s 
about ope n source , it is  in th e ir plans, 
book s h ave  be e n w ritte n. In ge ne ral in-
form ation te ch nology (IT), th e re  is  little  
m ore  to say about ope n source .

H ow e ve r, th e  IT w orld doe s not e nd at 
database s, ope rating syste m s, and office  
autom ation. IT is  lik e  a fractal form , e ach  
m ajor face t can be  subdivide d and re -
subdivide d dow n into particular sh ape s 
th at fit th e  ne e ds of uniq ue  m ark e ts.

Th e  e conom y is  full of nich e  m ark e ts 
w ith  ve ry particular inform ation pro-
ce ssing re q uire m e nts. Exam ple s of nich e  
m ark e ts can be  found in h e alth  care , e du-
cation, natural re source s, m anufacturing, 
and te le ph ony. Each  of th e se  fie lds m ak e s  
use  of th e  ge ne ric ope n source  building 
block s th at h ave  alre ady sw e pt th rough  
IT. Th e y also h ave  th e ir ow n distinct e co-
syste m s of dom inant proprie tary ve ndors 
and de  facto standards th at sh ape  de -
cision m ak ing and softw are  acq uisition. 

O pe n source  is  grow ing in th e se  nich e  
m ark e ts,  but  m uch   m ore  slow ly  th an  in 5

ge ne ral purpose  IT. Th e  re asons are  
pre tty straigh tforw ard: sm alle r m ark e ts 
m e an fe w e r use rs, fe w e r de ve lope rs, and 
fe w e r re source s for ope n source .

H istory of Ge ospatial M ark e ts

Ge ospatial is  one  of th e  nich e  fie lds th at 
is  be ing slow ly coloniz e d by ope n source . 
Ge ospatial softw are  is  use d by natural re -
source  m anage rs, cartograph e rs, fle e t 
m anage rs, and anyone  w ith  a location 
com pone nt in th e ir data.

Ge ospatial is  a re ce nt te rm  for w h at h as 
traditionally be e n k now n as "ge ograph ic 
inform ation syste m s", or GIS. Th e  origin-
al use rs of GIS softw are  w e re  gove rnm e nt 
e nvironm e ntal scie ntists and land m an-
age rs. As e arly as th e  m id- 19 60s, gove rn-
m e nts w e re  building th e ir ow n GIS 
syste m s,    w riting   th e     code    in- h ouse  
(h ttp://w w w 3.nfb.ca/colle ction/film s/
fich e /?id=18208).

In th e  19 80s, as com puting h ardw are  be -
cam e  ch e ape r and m ore  inte rope rable , 
th e  e conom ics of GIS sh ifte d. Rath e r th an 
buying com pute rs and w riting GIS sys-
te m s from  scratch , gove rnm e nts bough t 
com pute rs and th e n bough t GIS soft-
w are . An e cosyste m  of proprie tary GIS 
ve ndors e m e rge d q uick ly. Som e  ve ndors 
w e re  re gionally base d, oth e rs w e re  spe -
cializ e d in particular fie lds lik e  fore stry or 
oil and gas.

Som e  of th e  last in- h ouse  syste m s w e re  
w ritte n by th e  gove rnm e nt. Th e  Ge o-
graph ic Re source s Analysis  Support Sys-
te m  (GRASS, h ttp://e n.w ik ipe dia.org/
w ik i/GRASS_GIS) w as w ritte n by th e  U S 
Arm y Corps of Engine e rs afte r an e valu-
ation proce ss  th at de te rm ine d none  of 
th e  curre nt proprie tary syste m s m e t th e ir 
ne e ds. Th e  M ap O ve rlay and Statistical 
Syste m  (M O SS, h ttp://e n.w ik ipe dia.org/
w ik i/M ap_O ve rlay_and_Statistical_Sys
te m ) w as w ritte n by U S Fish  and W ildlife  
Se rvice , afte r a sim ilar m ark e t e valuation.

http://www3.nfb.ca/collection/films/fiche/?id=18208
http://en.wikipedia.org/wiki/GRASS_GIS
http://en.wikipedia.org/wiki/Map_Overlay_and_Statistical_System
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Both  GRASS and M O SS w e re  re le ase d as 
public dom ain w ork s, e ffe ctive ly be com -
ing th e  e arlie st e xam ple s of ope n source  
ge ospatial softw are . GRASS w as re - li-
ce nse d as a GPL proje ct in th e  m id- 19 9 0s. 
H ow e ve r, th rough out th e  19 9 0s, th e  O SS 
large ly languish e d in acade m ia w h ile  pro-
prie tary softw are  fille d th e  e ntire  gove rn-
m e nt and corporate  e cosyste m  for 
w ork station- base d GIS.

Just as th e  com pute r and ope rating sys-
te m  m ark e t consolidate d to Inte l and M i-
crosoft th rough  th e  19 80s, th e  GIS m ark e t 
consolidate d th rough  th e  19 9 0s. Th e  GIS 
m ark e t consolidation battle  in North  
Am e rica and, incre asingly, th e  re st of th e  
w orld, w as w on by a proprie tary ve ndor, 
ESRI (h ttp://w w w .e sri.com /), w h ich  star-
te d out from  a m ark e t base  in th e  U S fe d-
e ral gove rnm e nt and gradually displace d 
oth e r com pe titors in th e  North  Am e rican 
m ark e t. By 2000, ESRI h ad ach ie ve d a 
ge ospatial m ark e t position sim ilar to th at 
of O racle  or M icrosoft in th e  ge ne ral IT 
m ark e tplace . Th e y w e re  th e  de fault 
ve ndor and th e  only safe  ch oice  for de -
cision m ak e rs.

Lik e  M icrosoft and O racle , ESRI's  m ark e t 
dom inance  w as built on a narrow  but im -
portant product cate gory. M icrosoft dom -
inate d ope rating syste m s and office  
autom ation. O racle  dom inate d re lational 
database s. ESRI's  dom inant cate gory 
w as, and still is, de sk top GIS softw are . 
D e sk top GIS softw are  provide s use rs  w ith  
th e  capability to cre ate , e dit, analyz e , and 
cartograph ically print ge ospatial data. 

M ark e t D isruption

Th e  rise  of th e  Inte rne t w as fam ously dis-
ruptive  to th e  M icrosoft busine ss  m ode l. 
In 19 9 5, Bill Gate s radically re vise d th e  
com pany's softw are  strate gy to focus on 
ne tw ork e d com m unication (h ttp://w w w .
usdoj.gov/atr/case s/e xh ibits/20.pdf).
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Th e  ne w  strate gy w as inte nde d to pre -
e m pt ne w  com pe titors arising w h o could 
tak e  advantage  of th e  Inte rne t softw are  
are na. O n th e  de sk top side , M icrosoft w as 
succe ssful, Ne tscape  w as crush e d, and 
Re al Ne tw ork s  is  m ostly gone .

In ge ospatial, ESRI suffe re d a sim ilar dis-
ruption from  th e  Inte rne t. As th e ir use rs  
got use d to acce ssing non- spatial data 
ove r th e  Inte rne t, th e y be gan to ask  an ob-
vious q ue stion: "h ow  can w e  provide  ac-
ce ss  to our ge ospatial data ove r th e  
Inte rne t?".

Th e  im m e diate  q ue stion didn't involve  
analysis, cartograph ic printing, or data 
capture , all of w h ich  are  ESRI's  core  
de sk top stre ngth s. Th e  im m e diate  re -
q ue st  w as   for  s im ple   data  acce ss.   Lik e  
O racle , ESRI m ade  som e  e arly strate gic 
e rrors in providing Inte rne t- e nable d ve r-
sions of th e ir softw are . Th e ir pricing m od-
e l lock e d sm alle r organiz ations out as th e  
cost of e ntry w as too h igh . H ow e ve r, 
rath e r th an th row ing up th e ir h ands and 
not providing Inte rne t se rvice s, sm alle r 
organiz ations and individuals sim ply 
look e d  for  alte rnative s.    In  th e   case   of 
O racle , th e y found M ySQL (h ttp://w w w .
m ysq l.org) and Postgre SQL (h ttp://w w w .
postgre sq l.org). In th e  case  of ESRI, th e y 
found M apSe rve r (h ttp://m apse rve r.org).

Arguably, th e  price  points th at individu-
als and sm all organiz ations w ante d 
couldn't be  rationally provide d by ESRI 
or O racle . But, by driving individuals and 
sm alle r organiz ations aw ay, th e  dom in-
ant ve ndors se e de d a ne w  m ark e tplace  
th at q uick ly de ve lope d alte rnative  ope n 
source  product suite s.

D ynam ics of Ope n Source  Ge ospatial

In 2000, th e  m ark e t for "w e b m ap se rv-
e rs" w as brand ne w . Th e  h igh  cost and 
poor pe rform ance  of th e  offe rings from  
ESRI slow e d adoption.

http://www.esri.com/
http://www.usdoj.gov/atr/cases/exhibits/20.pdf
http://www.mysql.org/
http://www.postgresql.org/
http://mapserver.org/
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Th e  low  te ch nical bar to e ntry ne e de d to 
"display m aps on th e  Inte rne t" allow e d a 
ne w  e ntrant to gain traction. M apSe rve r 
w as originally de ve lope d in an acade m ic 
se tting, th e  Unive rsity of M inne sota, us-
ing grant m one y. Re le ase d as ope n source  
in 2000, it h ad just e nough  e xisting func-
tionality to be gin attracting ne w  de -
ve lope rs.

O nce  M apSe rve r be gan providing use ful 
se rvice s to use rs, it starte d to attract 
m ore  ope n source  de ve lopm e nt. Unlik e  
th e  "pay to play" m ode l of proprie tary 
products, th e  ope n source  M apSe rve r al-
low e d organiz ations to ge t th e ir fe e t w e t 
w ith  e xisting capabilitie s  for fre e , th e n 
pay to add ne w  capabilitie s  if and w h e n 
th e y ne e de d th e m . O rganiz ations th at ad-
opte d M apSe rve r for fre e  be gan using 
funds to add im prove m e nts around th e  
m argins.

Am ong th e  fe ature s th at w e re  adde d by 
th e  M apSe rve r use r com m unity w e re  th e  
ability to re ad data from  additional GIS 
file  form ats and from  sate llite  im age ry, 
and support for inte rnational inte rope r-
ability standards. Th e  im prove m e nts, and 
particularly th e  standards support, 
se rve d to m ak e  M apSe rve r use ful to a lar-
ge r audie nce , w h ich  drove  m ark e t grow th  
e ve n m ore .

Th e  ch aracte ristics of th e  adopte rs of 
ope n source  ge ospatial are  fam iliar to 
any stude nt of ope n source  m ark e t dy-
nam ics. O pe n source  tools are  ge ne rally 
e vange liz e d by te ch nical staff, w h o h ave  
th e  ability to acq uire  and te st th e  tools 
th e m se lve s. Th is  e ffe ctive ly lim its e arly 
adoption to startups and large r organiz a-
tions w ith  pock e ts of progre ssive  te ch nic-
al e xpe rtise . Conse rvative  organiz ations 
te nd to gath e r inte llige nce  th rough  
ve ndors and trade  m agaz ine s, w h ich  
se rve  m ainly to re inforce  e xisting pur-
ch asing patte rns. 
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O rganiz ations th at h ave  alre ady ch ose n a 
proprie tary product for a functional cat-
e gory w ill rare ly sw itch  to an ope n source  
e q uivale nt until th e  proprie tary product 
h its e nd- of- life .

Th e  e xce ptions to th is  rule  h ave  be e n 
ope n source  ph e nom e nons, lik e  Linux or 
Fire fox, w h ich  h ave  re ce ive d publicity 
outside  th e  te ch nical trade  pre ss. Th e  
publicity around Linux h as force d e ve n 
conse rvative  organiz ations to m ak e  som e  
form al conside ration of using ge ne ral 
ope n source . 

O pe n source  ge ospatial is  a sm all nich e  
and its softw are  w ill ne ve r re ce ive  th e  
popular pre ss  cove rage  of th e  sort th at 
h as m ade  Linux and Fire fox w e ll- k now n. 
M ost e xisting ge ospatial softw are  custom -
e rs, such  as gove rnm e nts and re source  in-
dustrie s, re m ain com fortably w ith in th e  
arm s of th e  dom inant proprie tary 
ve ndor, ESRI.

Th e  m ark e t are a w h e re  ope n source  ge o-
spatial h as be e n m ost q uick ly tak e n up is  
am ong organiz ations in w h ich  th e re  is  no 
e xisting bias tow ards th e  dom inant pro-
prie tary ve ndor. Th e se  are  usually com -
panie s  or age ncie s  m ak ing th e ir first 
foray into Inte rne t m apping, m otivate d 
by th e  ge ospatial re naissance  trigge re d by 
th e  introduction of Google  Earth  and 
Google  M aps. Th e ir te ch nical staff re -
se arch  th e  options and find th at th e y can 
ge t w h at th e y w ant from  ope n source . 
Th e  available  ope n source  include s: 

• th e  PostGIS (h ttp://w w w .postgis.org/) 
   ge ospatial database  

• Ge oSe rve r (h ttp://w w w .ge ose rve r.org/) 
   to provide  w e b  m ap se rvice s and w e b  
   fe ature  se rvice s 

• th e  GD AL (h ttp://gdal.org) program -
   m ing library 

http://www.postgis.org/
http://www.geoserver.org/
http://gdal.org/


Geo s patial: an Open S o urce M icro co s m  

• th e  Ge otools Java GIS toolk it 
   (h ttp://ge otools.code h aus.org/) 

• th e  Sh arpM ap (h ttp://w w w .code
   ple x.com /Sh arpM ap) ge ospatial 
   application fram e w ork  

• th e  w e b  inte rface s provide d by O pe n
   Laye rs (h ttp://ope nlaye rs.org/) 

Provide rs of w e b- base d se rvice s, w h ich  
h ave  to scale  th e ir infrastructure  base d 
on pote ntially e xpone ntial ch ange s in 
use rs, are  particularly e nth usiastic about 
ope n source . Th e  capital cost of scaling 
an infrastructure  th at use s  proprie tary 
softw are  is  $X dollars tim e s th e  num be r 
of node s. For ope n source , th e  capital 
cost of scaling is  z e ro. Th e  annual infra-
structure  support costs for proprie tary 
softw are  are  again lock e d line arly to th e  
num be r of node s. For ope n source , th e  
support costs in consulting fe e s  to ope n 
source  program m e rs or com panie s  ge ne r-
ally incre ase  w ith  th e  num be r of node s, 
be cause  th e  odds of ne e ding ne w  fe a-
ture s  or e xposing bugs incre ase  as use  in-
cre ase s, but th e  incre ase  is  ge ne rally le ss 
th an line arly.

Exam ple s of ne w  Inte rne t com panie s  us-
ing ope n source  ge ospatial include :

• Re dfin (h ttp://w w w .re dfin.com /), a re al
   e state  inform ation com pany 

• Ge oCom m ons (h ttp://w w w .ge o
   com m ons.com /), a data sh aring 
   com m unity 

• Z onar (h ttp://z onarsyste m s.com /), 
   a fle e t m anage m e nt and ve h icle  
   track ing com pany 

• Globe Xplore r (h ttp://w w w .globe
   xplore r.com ), a sate llite  im age ry 
   re - se lle r    
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• Urban Spoon (h ttp://w w w .urban
   spoon.com ), a re staurant re vie w  site  

• W h e re yougonnabe  (h ttp://w w w .w h e re
   yougonnabe .com /), a spatial add- on for 
   Face book  

Th e  oth e r are a w h e re  ope n source  ge o-
spatial h as be e n tak e n up is  in te ch nically 
savvy pock e ts of large  organiz ations. Lik e  
th e  Inte rne t com panie s, th e se  organiz a-
tions h ave  e nough  of a use r- side  de m and 
th at de ploying proprie tary Inte rne t se r-
vice  softw are  cre ate s a large  financial bur-
de n. Unlik e  startup com panie s, large  
organiz ations can pote ntially afford to 
pay for th e  proprie tary softw are .

In som e  large , conse rvative  organiz a-
tions, visionary m anage rs adopt and de -
ploy ope n source . H ow e ve r, th e re  is  
noth ing syste m atic about th e  adoption, it 
is  a conse q ue nce  of th e  pe rsonality and 
pe rsonal inte re sts of th e  m anage r. If h e  or 
sh e  le ave s th e  com pany, th e  ope n source  
pock e t m ay disappe ar. Be cause  th e  pro-
gre ss  of ope n source  ge ospatial in th e se  
organiz ations is  so pe rsonality- base d, it 
te nds to be  rare  and to run in fits and 
starts. 

Ope n Source  Ge ospatial Ch alle nge s

Th e  progre ss  of ope n source  ge ospatial 
on th e  de sk top h as be e n ve ry slow . 
D e sk top ge ospatial softw are  alre ady h as 
an e ntre nch e d proprie tary incum be nt, 
ESRI's  ArcGIS (h ttp://w w w .e sri.com /soft
w are /arcgis/), w ith  a long h istory. Th e  
am ount of q uality code  re q uire d to re ach  
fe ature - parity w ith  th e  incum be nt is  ve ry 
h igh  as ESRI h as be e n w ork ing on th e ir 
de sk top softw are  for de cade s. 

Sim ple  de sk top im ple m e ntations are  
available  w ith  QGIS (h ttp://q gis.org), 
uD ig (h ttp://udig.re fractions.ne t/) and 
gvSIG (h ttp://w w w .gvsig.gva.e s/), but are  
m ostly consigne d to th e  nich e  of e x-
tre m e ly low  budge t organiz ations. 

http://geotools.codehaus.org/
http://www.codeplex.com/SharpMap
http://openlayers.org/
http://www.redfin.com/
http://www.geocommons.com/
http://www.zonarsystems.com/
http://www.globexplorer.com/
http://www.urbanspoon.com/
http://www.whereyougonnabe.com/
http://www.esri.com/software/arcgis/
http://www.qgis.org/
http://udig.refractions.net/
http://www.gvsig.gva.es/
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As a re sult, financial re source s are  not 
available  to spe e d up de ve lopm e nt, and 
th e  pace  of progre ss  re m ains slow . Th e  e x-
ce ption h as be e n gvSIG, w h ich  is  h e avily 
funde d by Spanish  gove rnm e nt organiz a-
tions, but it is  still m ostly a nich e  de ve lop-
m e nt use d in Spain.

In all case s, th e  grow th  of ope n source  
ge ospatial h as be e n slow e d by m atte rs of 
scale . O pe n source  products ge ne rate  
m uch  sm alle r re ve nue  stre am s from  use r 
populations th an proprie tary products. 
In large  m ark e ts w ith  w e ll- capitaliz e d 
custom e rs, com panie s  can m ak e  good 
m one y e ve n on th e  sm alle r re ve nue  flow  
of ope n source .

H ow e ve r, in a sm all ve rtical m ark e t, it is  
difficult for com panie s  to ge t a footh old. 
A custom e r w ill usually de ploy se ve ral 
ope n source  ge ospatial products to cre -
ate  a solution, so a support provide r h as 
to h ave  e xte nsive  in- h ouse  e xpe rie nce  to 
support th e  w h ole  solution. In a tradition-
al m ode l, start- up costs w ould be  capital-
iz e d by a ve nture  funde r, but th e  s iz e  of 
th e  ge ospatial m ark e t- place  m ak e s  th e  
10:1 re turns re q uire d by ve nture  capital 
unlik e ly.

Th e   O pe nGe o  Foundation  (h ttp://ope n
ge o.org) is  bre ak ing th e  ge ospatial sup-
port log- jam  by building a social e nte r-
prise  using ph ilanth ropic funding to 
bootstrap an organiz ation th at contains 
th e  bre adth  of e xpe rtise  ne ce ssary to sup-
port a varie ty of ope n source  ge ospatial 
applications. O pe nGe o's m otivation is  
not to m axim iz e  profit, but to m axim iz e  
social good, w h ile  cove ring costs. Th is  al-
low s th e  organiz ation to build a sustain-
able  m ark e t w h ile  surviving on th e  
sm alle r re ve nue  stre am s available  in th e  
ope n source  ge ospatial are na. Th e  
products O pe nGe o supports such  as Ge o-
se rve r, O pe nLaye rs, PostGIS, and Ge oExt 
(h ttp://w w w .ge oe xt.org/), m ak e  a top- to-
bottom  de ploym e nt stack  for ge ospatial 
applications. 9

Le ssons for Oth e r M ark e ts

O pe n source  ge ospatial h olds a num be r 
of le ssons for oth e r ve rtical m ark e ts. 
First, frontal assaults on th e  le ading pro-
prie tary ve ndor are  unlik e ly to succe e d. 
In th e ir core  are as, th e  le ading ve ndor 
h as an advantage  in te ch nology de ve lop-
m e nt and e xisting m ind- sh are . Usually, 
building e nough  te ch nology to com pe te  
w ith  a le ading ve ndor h e ad- to- h e ad tak e s  
ye ars of de ve lopm e nt, and a partially 
functional product w ill be  ignore d.

Se cond, disruptive  ch ange s in te ch nology 
provide  opportunitie s  for ope n source . 
M ost le ading ve ndors carve d out th e ir ad-
vantage  on th e  de sk top during th e  19 80s 
and 19 9 0s. Th e  transition to w e b- base d 
se rvice s h as ope ne d a te m porary gap in 
th e  m ark e tplace  w h e re  e xisting ve ndors 
h ave  a sm alle r te ch nology advantage , 
and th e ir m ark e ting advantage  is  lim ite d 
to th e ir e xisting unive rse  of custom e rs. 
O pe n source  can be com e  th e  core  for 
ne w  se rvice - base d com panie s  com pe ting 
w ith  proprie tary softw are  ve ndors.

Finally, ne w  m ark e ts for capabilitie s  are  
th e  m ost fe rtile  opportunity of all. In ge o-
spatial, its e xpansion into daily life , 
th rough  ve h icle  and de vice  track ing, low  
cost ae rial im aging, and h andh e ld m ap-
ping, is  grow ing th e  m ark e t e xpone n-
tially. Ne w  de ve lope rs and m anage rs, 
w ith out long- h e ld pre conce ptions, are  
m ak ing te ch nology ch oice s. O n a le ve l 
playing fie ld, ope n source  Inte rne t te ch -
nologie s  are  re gularly w inning.

Paul Ram se y is a Se nior Consultant w ith  
O pe nGe o, a social e nte rprise  d e d icate d  to 
provid ing support and  se rvice  on a com -
ple te  stack  of ope n source  ge ospatial 
prod ucts, from  d atabase  to m id d le w are  to 
w e b  inte rface . M r. Ram se y is a D ire ctor of 
th e  O pe n Source  Ge ospatial Found ation 
and  th e  2008 re cipie nt of th e  Sol Katz  
Aw ard  for accom plish m e nts in ope n 
source  ge ospatial softw are . 

http://opengeo.org/
http://www.geoext.org/
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"Th e  logic is com pe lling; d e pe nd ing on 
close d  source  cod e  is an unacce ptable  stra-
te gic busine ss risk . So m uch  so th at I b e -
lie ve  it w ill not b e  ve ry long until 
close d - source  single - ve nd or acq uisitions 
w h e n th e re  is an ope n- source  alte rnative  
available  w ill be  vie w e d  as actual fid u-
ciary irre sponsib ility, and  righ tly ground s 
for a sh are h old e r law suit." 

Eric S. Raym ond 
h ttp://w w w .catb.org/~ e sr/w ritings/

cath e dral- baz aar/m agic- cauldron

Furth e ring th e  adoption of ope n source  
softw are  (O SS) is  ofte n se e n as a natural, 
contagious progre ssion as m ore  de -
ve lope rs and use rs  sh are  w ith  oth e rs 
about th e  succe ss  of th e ir proje cts. But 
h ow  can an ope n source  proje ct e ve n 
h ope  to com pe te  w ith  proprie tary com -
m e rcial products w ith  m assive  m ark e ting 
budge ts and staff? Aside  from  not typic-
ally h aving large  financial re source s for 
m ark e ting, oth e r factors can le ad e nte r-
prise  use rs  to look  e lse w h e re  for guaran-
te e s  of product longe vity and a robust 
support e cosyste m  around th e  product. 
W ith out th e se  fe ature s, m any use rs  and 
busine sse s  alik e  w ould not conside r th e  
softw are  as an option or h ave  a de sire  to 
be com e  involve d.

Th is  is  e q ually true  w ith  ope n source  ge o-
spatial softw are  proje cts w h ich  are  fo-
cuse d on pre se nting fre e ly available  
m apping and ge ograph ic analysis  tools to 
th e  w orld. Th e  O pe n Source  Ge ospatial 
Foundation (O SGe o, h ttp://osge o.org) 
se e k s  to addre ss  th e  ne e ds m e ntione d 
above , to prom ote  th e  e xce lle nt softw are  
th at is  available , and to provide  a m ode l 
w h e re  busine sse s  can join in prom otion 
and de ve lopm e nt. O SGe o unde rtook  
som e  nove l approach e s  to e ncouraging 
ne w  and e xisting support options in 
orde r to boost confide nce  w ith in th e  
busine ss  se ctor and e nsure  th at proje ct 
code  w ill be  publicly acce ssible  for ye ars 
to com e .
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In th is  article , w e  discuss th e  factors 
ne e de d to ge t ope n source  ge ospatial 
products into th e  h ands of th ose  use rs  
w illing to te st, use  and e ve ntually adm ire  
th e m  as th e ir favourite s, or to go one  ste p 
furth e r and re com m e nd th e m  as a cor-
porate  solution. W e  e xam ine  th e  advant-
age s provide d by using m ark e ting to h e lp 
prom ote  ope n source  proje cts and th e n 
conside r h ow  th is  can boost busine ss  
confide nce  in th e  use  of th e  softw are . Th e  
article  close s w ith  a look  at h ow  a natural 
e cosyste m  of ope n source  use rs  is  able  to 
cre ate  som e th ing bigge r and m ore  con-
se q ue ntial th an e ach  proje ct could attain 
on its ow n.

A H e rald of Succe ss

For m ore  th an a de cade , use rs  of ge ospa-
tial softw are  h ave  be e n able  to turn to 
various ope n source  products to h e lp 
th e m  do th e ir w ork . In particular, pro-
je cts   such   as  th e   GRASS   (h ttp://grass.
osge o.org/) ge ograph ical inform ation sys-
te m  (GIS) w ork station product h ave  
aide d analysts and re se arch e rs in th e  ad-
vance d analysis  of ge ograph y. As th e  w e b  
e m e rge d,   proje cts  such    as    M apSe rve r 
(h ttp://m apse rve r.org) m ate rializ e d and 
h e lpe d analysts sh are  th e ir m aps w ith  th e  
w orld. To th is  day, ne w  and innovative  
ope n source  tools continue  to addre ss  
th e  ne e ds of analysts in a productive  
m anne r. As a re sult, th e re  is  a grow ing de -
sire  to sh are  th e se  advance s and succe ss  
storie s  w ith  oth e rs w h o h ave  ye t to h e ar 
th e m .

W h y doe s it m atte r th at use rs  w ant to se e  
oth e rs sh are  in th e ir inte re st in a proje ct? 
O fte n, lik e  attracts lik e , and one  pe rson 
m ay sh are  w ith  anoth e r w h o w ould ap-
pre ciate  such  softw are . As th e se  ne w  
use rs  be com e  involve d, th e y m ay h e lp to 
ide ntify bugs in th e  softw are , contribute  
to docum e ntation of th e  proje ct, provide  
use r support, or e ve n be com e  contribut-
ing de ve lope rs. 

http://www.catb.org/~esr/writings/cathedral-bazaar/magic-cauldron/index.html
http://osgeo.org/
http://grass.osgeo.org/
http://mapserver.org/


reas s uring End Us ers  Of Open S o urce

Som e  w ill go on to de ve lop th e ir ow n con-
sultancy busine ss  or bring tools into th e ir 
e xisting organiz ation.

Th e  ope n source  m ode l provide s se ve ral 
w ays for k e e n, ne w  use rs  to h e lp m ak e  
th e  proje ct be tte r and m any proje cts act-
ive ly se e k  ne w  involve m e nt. In sale sm an 
talk , ne w  use rs  are  e asy custom e rs to se ll 
to as no cold call is re q uire d. Ne w  use rs  
e ncourage  oth e rs. Th e  e nd re sult is  a 
stronge r proje ct, w ith  an incre asingly 
large  use r base  and a h igh e r profile  im age  
w h ich  attracts ye t m ore  use rs  and builds 
an e ve n stronge r use r base . If a proje ct is  
to re m ain viable  in th e  fore se e able  future , 
it de pe nds gre atly on its ability to propag-
ate  ne w  use rs  and se ttle  into ne w  organiz -
ations. 

Th e re  also e xists th ose  sce narios w h e re  a 
strange r using anoth e r product m ay ne v-
e r re alise  an alte rnative  e xists, e ve n one  
th at m ay prove  m ore  e ffe ctive . Th e  typic-
al consum e r m ay ne ve r com m unicate  
back  to th e  original proje ct te am  but in-
ste ad sile ntly e njoy th e  fruits of oth e rs' la-
bour. For m any proje cts, h aving use r 
succe ss  storie s  m ade  public to oth e r po-
te ntial use rs is  critical to advancing its 
use r com m unity and sh ow ing a strong 
footing in th e  large r softw are  landscape . 
Th is  h e lps to inform  pe ople  w h o m igh t 
oth e rw ise  ne ve r le arn about th e  product 
th at h as be e n fre e ly and ope nly available  
to th e m . Th is  ope n sh aring of e xpe rie nce  
not only h e lps e xisting use rs, but e ncour-
age s ne w  one s to look  furth e r into it.

M ark e ting Ope n Source

M ark e ting can be  a pow e rful tool. Th e  
proprie tary se ctor k now s th is  and re lie s  
on it to se ll th e ir products to th ose  w illing 
to pay. As large  ope n source  products 
e m e rge d and de ve lope d around ne w  or 
e xisting com m e rcial com panie s, ope n 
source  m ark e ting also starte d to de ve lop. 
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W ith  large  and re spe ctable  organiz ations 
h e lping to support th e  m ark e ting e fforts 
of an ope n source  product, m ore  use rs  
h e ar about th e  product and th e  ris k  to in-
ve stigate  or use  th e  product w ith in th e ir 
organiz ation is  re duce d. 

O pe n source  products th at are  tie d to par-
ticular com m e rcial e ntitie s  are  both  
ble sse d and curse d. Th e y are  ble sse d th at 
th e y h ave  e asie r acce ss  to capital funding 
for m ark e ting and curse d th at th e y le ss 
e asily attract ne w  proje ct te am  m e m be rs 
be cause  volunte e rs te nd to give  to cause s  
th at are  le ss com m e rcial.

Th e se  are  only ge ne raliz ations, but it is  
com m on se nse  th at th e  ope n source  pro-
je cts th at h ave  a m ark e ting budge t or 
stable  corporate  e ntity be h ind th e m  can 
m ark e t th e  proje ct in m any soph isticate d 
w ays. Th is  is  e spe cially th e  case  w h e n th e  
pote ntial clie nt is  not a casual use r, but 
rath e r a profe ssional re pre se nting a lar-
ge r organiz ation w ith  w h om  corporate  
m ark e ting ge ts m ore  traction.

Th e  m e ssage  of m ark e ting in ope n source  
can be  sligh tly diffe re nt th an in th e  pro-
prie tary w orld. For e xam ple , som e  cam -
paigns m ay focus on th e  aspe ct of h aving 
th e  softw are  be  available  at no cost. But 
in th e  e nd, adopte rs of a product ne e d to 
k now  tw o th ings: th at th e  product w ill 
run succe ssfully in th e  future , and th at 
support is  available  on a num be r of 
fronts. M ark e ting plays into both  of th e se  
factors, but doe s not m e re ly adve rtise  
th e m . Th e  adm inistrative  and organiz a-
tional stre ngth  be h ind th e  proje cts m ust 
be  e xh ibite d to assure  longe vity and to 
prom ote  a h e alth y support e cosyste m . If 
th e se  are  in place , proje cts h ave  a m uch  
h igh e r ch ance  of gaining w ide spre ad e n-
te rprise  usage , attracting m ore  e xpe ri-
e nce d de ve lope rs, and im proving th e ir 
prospe cts for th e  future . D e m onstrating 
th e se  stre ngth s is  part of th e  m ark e ting 
proce ss. 
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Th is approach  tre ats th e  ope n source  pro-
je ct as a product, one  th at ne e ds to be  
sold to e nd use rs. W h ile  in traditional 
product sale s th e  e nd re sult is  a fe e  paid 
for a lice nse , in O SS th e re  is  no financial 
transaction to se rve  as a dire ct com m it-
m e nt. Th ousands of use rs  m ay dow nload 
and use  th e  product on a re gular basis, 
but th e re  is  no ne e d to re giste r or se lf 
ide ntify as use rs. In th is  case , th e  sale  w as 
succe ssful, but th e re  is  no cle ar m e tric to 
account for it. Eve n so, pote ntial e nd 
use rs  still ne e d to le arn th at a product e x-
ists and th at it is  re ady to m e e t th e ir ch al-
le nge s.

Th e se  re q uire m e nts are  not uniq ue  to 
ope n source . Conside r th e  case  of a ne w  
bank . It m ay spe nd m illions on m ark e t-
ing to pote ntial clie nts, but if th e  founda-
tion of th e  building is  not laid, th e  
custom e rs h ave  now h e re  to go. Lik e w ise , 
s im ply se tting up a te nt in a local park  
w ould fail to build th e  long- te rm  confid-
e nce  th at is   ne ce ssary in bank ing. Fur-
th e rm ore , if a pote ntial custom e r w ould 
lik e  to se t up an account and th e  bank  
h as no staff, th e n confide nce  w ould be  di-
m inish e d.

OSGe o

Addre ssing th e  organiz ational and m ar-
k e ting ne e ds of se ve ral ope n source  pro-
je cts w as a k e y goal w h e n starting th e  
O SGe o Foundation. Th e  organiz ation it-
se lf w as cre ate d to h e lp assure  proje ct 
longe vity, e ncourage  a h e alth y support 
and use r e cosyste m , and act as a focal 
point for various com m unitie s  to com e  
toge th e r for advancing com m on goals.

O SGe o w as starte d in 2006 as a non-
profit organiz ation, inte re st h aving grow n 
ove r a ye ar or tw o prior on se ve ral fronts. 
Th e re  h ad be e n a ge ne ral re cognition 
th at various softw are  proje cts w e re  ve ry 
m ature  and use d as stable  solutions to 
ge ograph ic planning and m apping e xe r-
cise s. 12

W h ile  com pe tition w ith  proprie tary 
products w as ve ry re al, th e  uptak e  of th e  
ope n source  solutions w as ste adily con-
tinuing. Th e  q ue stion in se ve ral m inds 
w as, "H ow  can w e  furth e r advance  th e se  
gre at products w e  use ?" It w as assum e d 
th at, e ve ntually, m e m be rs from  th e  use r 
and consulting com m unity m igh t find 
som e  w ay to gain e xposure  to som e  pro-
je cts. W h at no one  could e xpe ct w as th at 
a large  corporate  e ntity h ad be e n w ork ing 
tow ard re le asing th e ir proprie tary 
product as ope n source . Th is  de ve lop-
m e nt w as th e  fue l to m ove  th e  vision of a 
form al organiz ation forw ard. 

Autode sk  (h ttp://autode sk .com ), k now n 
for th e ir Autocad de sign and m e dia ap-
plications, also produce s ge ograph ic in-
form ation m anage m e nt products, 
including a popular w e b- base d m apping 
tool, M apGuide  (h ttp://m apguide .org). 
M apGuide  w as th e  first Autode sk  product 
to be  re le ase d as ope n source .

Be ing alre ady fam iliar w ith  e xisting ope n 
source  ge ospatial proje cts and th e  com -
m unity de ve lopm e nt approach , Autode sk  
sough t to w ork  coope rative ly w ith  th e se  
proje cts rath e r th an re le ase  th e ir product 
as a com pe titor. Se ve ral oth e r proje cts 
h ad alre ady be e n available  for a w h ile , 
but only a fe w  h ad any corporate  pre s-
e nce  be h ind th e m . M apSe rve r h ad be e n 
h oste d by th e  Unive rsity of M inne sota, 
but h ad e xte nsive  contributions from  
e xte rnal com panie s. Th is  m e ant th at 
Autode sk  w as able  to find com panie s  
w h o w e re  alre ady arde nt de ve lope rs of 
parts of M apSe rve r. Th e  e xiste nce  of com -
panie s  th at support particular ope n 
source  products h e lps oth e r busine sse s  
to h ave  confide nce  to inve stigate  th e m  
furth e r.

In finding a good w ay to w ork  toge th e r, it 
w as propose d to de ve lop a non- profit or-
ganiz ation to h e lp focus on com m on 
ne e ds and goals across m any proje cts. 

http://autodesk.com/
http://mapguide.org/
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All proje cts ne e d te ch nology infrastruc-
ture  such  as w e b  se rve rs, code  re positor-
ie s, and m ailing lists. All could be ne fit 
from  collaborative  m ark e ting in ve nue s 
w h e re  it m igh t not be  fe asible  for a single  
proje ct to go alone . Th e se  and oth e r con-
ce pts brough t tw o doz e n le ade rs of, and 
contributors to, ope n source  ge ospatial 
softw are  toge th e r for a m e e ting. Th e  out-
com e  be cam e  O SGe o, w ith  a board of dir-
e ctors w e ll k now n in th e  industry, doz e ns 
of ch arte r m e m be rs, nine  spe cific soft-
w are  proje cts de dicate d to w ork ing to-
ge th e r, and Autode sk  as th e  founding 
sponsor. Th re e  ye ars late r, w ith  ove r 70 
ch arte r m e m be rs, doz e ns of local 
ch apte rs spre ad around th e  w orld, and 
ove r a doz e n sponsors, O SGe o is  addre ss-
ing significant issue s.

A Gate w ay For Busine ss

Th e re  w e re  th re e  spe cific w ays th at th e  
de ve lopm e nt of O SGe o le ad to incre ase d 
busine ss  confide nce  in its ope n source  
product offe rings. Th e se  w e re :

• h e igh te ne d confide nce  in e m bracing 
   th e  softw are

• gre ate r ce rtainty th at code  contribu-
   tions w ould be  w e ll inve ste d

• a w ay to contribute  financially to th e  
   ope n source  products 

Th e re  w as ge ne ral agre e m e nt th at all pro-
je cts joining O SGe o w ould find som e  be -
ne fit th rough  incre ase d prom otion and 
low e re d costs for th e ir te ch nology infra-
structure s. It w as also w e ll k now n th at 
e nd- use rs  w ould h ave  incre ase d confid-
e nce  in using a product w ith  a form al or-
ganiz ation be h ind it, as oppose d to an 
ad- h oc proje ct m anage m e nt structure  
w ith , ultim ate ly, lim ite d accountability. 
Th is  role  of O SGe o is  pe rh aps th e  m ost 
significant as ope n source  tools are  not al-
w ays w e igh e d sole ly on th e ir functional 
m e rits. O th e r factors include : 13

• availability of support, particularly 
   docum e ntation

• pe rce ive d total cost of ow ne rsh ip

• long- te rm  viability of th e  tools 

O fte n, pote ntial use rs are  lim ite d by th e ir 
ability to adopt a product th at doe s not 
appe ar to be  "se rious" to th e ir uppe r 
m anage m e nt or de cision- m ak e rs. H aving 
a form al organiz ation standing be h ind 
th e  proje cts provide s a re inforce d pe r-
spe ctive  for th ose  to w h om  a truste d 
nam e  is  im portant. Th e y can h ave  confid-
e nce  th at th e  softw are  proje ct m anage -
m e nt te am  is  not a fly- by- nigh t ope ration 
and th at th e ir product w ill be  available  in 
th e  future . H aving such  confide nce  is  
param ount.

As O SGe o stands be h ind its softw are  pro-
je cts, it e ncourage s furth e r de ve lopm e nt 
and support, both  voluntary and com -
m e rcial. It is  h ard to im agine  anyone  
k now ingly inve sting program m ing e ffort 
in a product de stine d to dissolve  afte r 
se ve ral m onth s or ye ars. Syste m  inte grat-
ors and consultants w h o use  or contrib-
ute  to an ope n source  proje ct look  for 
proje cts th at w ill re m ain fre e ly acce ssible  
and h ope fully flourish . Th ose  w h o con-
tribute  to ope n source  proje cts do not 
w ant to se e  th e ir contribution ge t lost or 
lock e d up in a product th at th e y cannot 
use  or contribute  to in th e  future . Re q uir-
ing an O SI   re cogniz e d    lice nse    (h ttp://
ope nsource .org/docs/osd), re q uiring a 
public code  re pository, and e nsuring th at 
all proje cts are  m ature  and w e ll suppor-
te d be fore  th e y join O SGe o are  a fe w  of 
th e  w ays th at O SGe o h e lps e nsure  longe v-
ity of th e  proje ct and its ope n code  
nature .

Anoth e r aspe ct to e ncouraging th e  use  of 
O SGe o softw are  is  by acting as a m ark e t-
ing de partm e nt for proje cts th at, for th e  
m ost part, h ave  no budge t for m ark e ting. 

http://www.opensource.org/docs/osd
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O th e r dom ains of O SS h ave  som e  of th e  
sam e  m ark e ting difficultie s  as ge ospatial 
softw are . Adve rtising and face - to- face  
prom otion is  q uite  difficult unle ss you 
h ave  an organiz e d group, funding and op-
portunitie s  to m e e t pe ople . M uch  is  done  
w ith  an online  pre se nce , sh aring inform a-
tion w ith  colle ague s, and in spe ak ing op-
portunitie s  at confe re nce s. H ow e ve r, 
proprie tary product m ark e ting goe s w e ll 
be yond th at to prom ote  a brand and to 
put products in th e  h ands of pote ntial 
custom e rs. M ark e ting se rve s to an-
nounce  th e  viability of proje cts across do-
m ains and around th e  w orld, m ak ing it 
an im portant part of supporting h e alth y 
and m ore  sustainable  softw are  de ve lop-
m e nt.

Som e  of th e  typical m ark e ting activitie s  
th at O SGe o unde rtak e s  include : i) pur-
ch asing booth  space  at trade sh ow  e ve nts; 
ii) producing m ate rial for distribution 
such  as broch ure s; and iii) organiz ing 
w ork sh ops or confe re nce s to addre ss  re -
gional ne e ds. Th e se  all re q uire  som e  sort 
of financial support and organiz ation. 
O SGe o's m ajor annual confe re nce  e ve nt, 
FO SS4G (h ttp://foss4g.org), m ove s 
around th e  w orld and is  e xpe cte d to draw  
up to 1,000 atte nde e s  th is  ye ar. Th is  op-
portunity give s s k e ptics and advocate s 
alik e  th e  ch ance  to h e ar about progre ss  
and e xpe rie nce  h ands- on w ork sh ops 
w ith  th e  tools th e y are  spe cifically inte r-
e ste d in.

Be com ing a sponsor is  a significant w ay 
for a use r or group to give  back  to pro-
je cts. W h ile  O SGe o h as proje ct- spe cific 
sponsorsh ip program m e s, th e  m ain fund-
ing for O SGe o's activitie s  is  th rough  
foundation le ve l sponsors th at do not tar-
ge t a  spe cific  proje ct   (h ttp://osge o.org/
sponsorsh ip). Th is  in turn fe e ds m ore  
e ducation and aw are ne ss  of th e  proje cts, 
building m ore  use rs  and e ncouraging 
m ore  contributors.
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Pre viously, it w as im possible  for  organiz -
ations and individuals to donate  funds 
for tw o re asons. First, no le gal e ntity 
e xiste d to acce pt th e  funds. Se cond, th e re  
w as no guarante e  th at th e  proje cts sup-
porte d w ould survive  ove r th e  long te rm . 
In som e  case s, sponsors m ay ne ve r h ave  
th e  ability to contribute  code  or staff tim e  
to O SGe o or its proje cts, but now  th e y 
can e asily provide  funds to sh ow  th e ir 
support in a tangible  w ay.

Ecosyste m  as a Com m unity Aggre gator

Th e re  is  a far- re ach ing social aspe ct to 
th e  de ve lopm e nt of O SGe o th at also de -
se rve s m e ntion. In today's e conom y, h av-
ing a com m unity for a product is  a gold 
m ine . Product place m e nt h as put an e nd-
le ss stre am  of consum e r brands be fore  
our e ye s: in fast food pack aging, in th e  
m e dia, e ve n on ch ildre n's toys. D e ve lop-
ing social ne tw ork s  around th e se  
products is  e ve r e asie r using online  tools, 
e ncouraging th e  consum ption of 
products. Th e  cost and planning for pur-
suing such  cam paigns m ust be  e norm -
ous, th ough  it can be  assum e d to h ave  
e nough  re turn on inve stm e nt to justify 
continuing th e  practise .

O SGe o did not pursue  th is  k ind of syn-
th e tic com m unity de ve lopm e nt as it 
h appe ne d q uite  naturally and w ith  little  
or no cost. In a w ay, th e  e xiste nce  of a 
productive  social ne tw ork  of ope n source  
ge ospatial softw are  use rs  w as an im pe tus 
to start O SGe o. Th e  num be r of use rs  of 
any give n pie ce  of softw are  se e m e d h igh , 
but th e  aggre gate d num be r of use rs  
across se ve ral proje cts w as m uch  h igh e r. 
Inviting th e se  groups to join toge th e r un-
de r th e  O SGe o um bre lla provide d a ne w  
syne rgy.

O f course , bringing toge th e r disparate  
groups of loose ly couple d softw are  use rs  
doe s not guarante e  long- te rm  coh e sion. 

http://foss4g.org/
http://osgeo.org/sponsorship
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O SGe o use rs  and de ve lope rs alre ady h ad 
a h igh  le ve l of coh e sion and th is  h as in-
cre ase d ove r th e  past th re e  ye ars. At th e  
m ost basic le ve l, th e y w e re  all w ork ing 
from  th e  ope n source  de ve lopm e nt m od-
e l. Furth e r be low  th e  surface , th e re  w e re  
m any oth e r ove rlaps be tw e e n use r 
groups, de ve lope rs and e ve n code - le ve l 
de pe nde ncie s. M any proje cts w e re  
alre ady w ork ing toge th e r or building on 
top of e ach  oth e r.

Just as O SS got a boost by h aving ope n 
source  ope rating syste m s available , ope n 
source  ge ospatial proje cts e ncourage  
e ach  oth e r to de ve lop. Th e se  collabora-
tions and de pe nde ncie s  do not be gin and 
e nd w ith  O SGe o. O SGe o w ork s  alongside  
m any oth e r ope n source  proje cts as w e ll. 
Th e re  are  ove rlaps be tw e e n se ve ral pro-
je cts in th is  e cosyste m  but th e  playing 
fie ld is  still re lative ly sm all, at le ast com -
pare d to th e  broade r ope n source  ope rat-
ing syste m s. O ne  e xpe cte d outcom e  of 
O SGe o is  th at by w ork ing close ly toge th -
e r, th e re  w ill be  m ore  focus on im proving 
e xisting softw are  rath e r th an starting ne w  
proje cts th at ove rlap oth e rs.

By starting an organiz ation w h e re  se ve ral 
proje cts and th e ir m e m be rs can inte ract 
tow ard com m on goals, O SGe o tappe d in-
to an e xisting coh e sive  ne tw ork  of use rs, 
de ve lope rs and organiz ations. Th e  ne t e f-
fe ct is  th at busine ss, re se arch , e ducation, 
gove rnm e nt and m ore  are  m e m be rs of 
th e  O SGe o e cosyste m . Th e  e cosyste m  h as 
h e lpe d to bring th e se  groups close r to-
ge th e r to support one  anoth e r and to 
se e k  ne w  w ays of w ork ing toge th e r.

O ne  sim ple  e xam ple  th at sh ow s th e  cross-
pollination of te ch nologie s  and busi-
ne sse s  th at support th e m  is  found in th e  
O SGe o Se rvice  Provide rs dire ctory (h ttp:
//osge o.org/se arch _profile ). Th is  dire ct-
ory allow s pote ntial use rs to find support 
in th e ir re gion, th e ir language , or for th e  
spe cific type  of softw are  th e y use . 
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In m any case s, th e  dire ctory sh ow s se r-
vice  provide rs supporting se ve ral diffe r-
e nt softw are  pack age s across various 
ge ograph ie s  and language s, th us support-
ing th e  conce pt of a h e alth y, dive rse , e co-
syste m . Th is  dire ctory also give s 
organiz ations an opportunity to subm it 
th e ir inform ation and m ak e  th e ir nam e  
k now n. 

Sum m ary

Coupling th e  de ve lopm e nt of a social e co-
syste m  w ith  th e  ge ne ral goals of provid-
ing stability, m ark e ting, and sh are d 
re source s h as h e lpe d m ak e  O SGe o an 
ope n source  de ve lopm e nt succe ss  story. 
It brings toge th e r code , use rs  and fund-
ing in a w ay th at e ncourage s furth e r 
grow th  of solid products in an incre as-
ingly com pe titive  busine ss  e nvironm e nt.

Re m oving barrie rs  and finding com m on 
goals h as h e lpe d to m ove  forw ard not just 
ge ospatial te ch nologie s, but ope n source  
products in ge ne ral. Th is  provide s m ore  
options to global organiz ations, h e lping 
th e m  to avoid th e  ris k s  of proprie tary 
lock - in and black - box busine ss  se rvice s.

Tyle r M itch e ll is th e  Exe cutive  D ire ctor of 
O SGe o. H e  is also th e  auth or of W e b  M ap-
ping Illustrate d : U sing O pe n Source  GIS 
Toolk its (h ttp://ore illy.com /catalog/9 780
59 6008659 /). H e  h as 13 ye ars of GIS e xpe ri-
e nce , m uch  of w h ich  involve d  ope n source  
te ch nologie s. H e  can b e  found  spe ak ing at 
ope n source  and  ge ospatial e ve nts around  
th e  w orld  and  is d e d icate d  to introd ucing 
gre at tools to gre at pe ople . 

http://osgeo.org/search_profile
http://oreilly.com/catalog/9780596008659/
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"Th e re  is one  th ing stronge r th an all th e  
arm ie s in th e  w orld , and  th at is an id e a 
w h ose  tim e  h as com e ." 

Victor H ugo

Th e  availability of ge ospatial data se ts is  
e xploding. Ne w  sate llite s, ae rial plat-
form s, vide o fe e ds, global positioning sys-
te m  (GPS) tagge d digital ph otos, and 
traditional ge ograph ic inform ation sys-
te m  (GIS) inform ation are  dram atically 
incre asing across th e  globe . Th e se  raw  
m ate rials ne e d to be  dynam ically pro-
ce sse d, com bine d and corre late d to ge n-
e rate  value  adde d inform ation products 
to answ e r a w ide  range  of q ue stions.

Th is  article  provide s an ove rvie w  of 
O M AR (O SSIM  M apping Arch ive , h ttp://
w w w .ossim .org/O SSIM /O M AR.h tm l) 
w e b base d ge ospatial proce ssing. O M AR 
is  part of th e  O pe n Source  Softw are  Im -
age  M ap (O SSIM , h ttp://ossim .org/) pro-
je ct unde r th e  O pe n Source  Ge ospatial 
(O SGe o, h ttp://w w w .osge o.org/) Founda-
tion. Th e  prim ary contributors of O SSIM  
m ak e  th e ir livings by providing profe s-
sional se rvice s to U S Gove rnm e nt age n-
cie s  and program s. O M AR provide s one  
e xam ple  th at ope n source  softw are  (O SS) 
solutions are  incre asingly be ing de ploye d 
in U S gove rnm e nt age ncie s. W e  w ill also 
sum m ariz e  th e  capabilitie s  of O M AR and 
its plans for ne ar te rm  de ve lopm e nt.

Introduction

O M AR is  a w e b  base d syste m  for arch ival, 
re trie val, proce ssing, and distribution of 
ge ospatial asse ts. Sate llite  and ae rial im -
age s, ve ctor se ts, unm anne d ae rial 
ve h icle  (UAV) vide o se ts, as w e ll as use r 
ge ne rate d tags and re fe re nce  ite m s can 
be  e asily se arch e d and m anipulate d w ith  
th e  syste m . Se arch ing can be  pe rform e d 
on th e  basis  of location, tim e , or any com -
bination of th e  store d m e tadata. 
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O M AR is  uniq ue  in its ability to dynam ic-
ally proce ss  raw  m ate rials and cre ate  
value  adde d products on th e  fly. Im age ry 
is  orth ore ctifie d (ge om e trically corre c-
te d), pre cision te rrain corre cte d, and h is -
togram  stre tch e d on de m and. O M AR 
com bine s, fuse s, or ch ips are as of inte re st 
according to th e  use rs  ne e ds. Ge ospatial 
asse ts can th e n be  m anipulate d, vie w e d, 
and proce sse d to provide  a w ide  range  of 
value  adde d products. Th e se  products 
are  de live re d th rough  se ve ral m e ch an-
ism s:

• a planne d ge ne rate d product th at is  
   distribute d th rough  ftp or e m ail 

• re sults ge ne rate d w ith  a sim ple  
   brow se r inte rface  

• ope n standards and inte rface s such  as 
   th e  O pe n Ge ospatial Consortium 's w e b  
   m ap se rvice  (W M S, h ttp://w w w .ope n
   ge ospatial.org/standards/w m s), w e b  
   fe ature  se rvice  (W FS, h ttp://w w w .ope n
   ge ospatial.org/standards/w fs), and w e b  
   cove rage  se rvice  (W CS, h ttp://w w w .
   ope nge ospatial.org/standards/w cs), as 
   w e ll as tiling se rvice s (Tile Cach e , 
   h ttp://tile cach e .org) 

O M AR is  unde r active  de ve lopm e nt 
th rough  U S Gove rnm e nt funding. O SSIM  
and O M AR de ve lopm e nt is  be ing funde d 
by a num be r of inte llige nce  and de fe nse  
age ncie s  including th e  D e partm e nt of D e -
fe nse , th e  National Re connaissance  O f-
fice , and th e  National Ge ospatial 
Inte llige nce  Age ncy. W h ile  th e re  are  plu-
gin    m odule s    th at    are    classifie d,    th e  
O SSIM  proje ct is  m anage d and m ain-
taine d on th e  Inte rne t in an unclassifie d 
e nvironm e nt.

O M AR inte grate s se ve ral O SS solutions to 
provide  an online  dynam ic proce ssing 
solution. 

http://www.ossim.org/OSSIM/OMAR.html
http://www.ossim.org/
http://www.osgeo.org/
http://www.opengeospatial.org/standards/wms
http://www.opengeospatial.org/standards/wfs
http://www.opengeospatial.org/standards/wcs
http://tilecache.org/
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O pe nLaye rs (h ttp://ope nlaye rs.org/) for 
dynam ic m apping, PostGIS for th e  Post-
gre s  database  (h ttp://postgis.re fractions.
ne t/), th e  GRAILS (h ttp://w w w .grails.org) 
w e b  fram e w ork , and O SSIM  are  a fe w  of 
th e  te ch nologie s  th at are  use d.

Th e  Ope n Source  Busine ss M ode l

Since  19 9 9 , O SSIM  h as e volve d th rough  
U S Gove rnm e nt funding from  th e  D e -
fe nse  and Inte llige nce  com m unitie s. 
Th rough out th at pe riod, th e  core  de ve l-
opm e nt te am  h as w ork e d in a num be r of 
diffe re nt com panie s  w h ile  m aintaining a 
close  collaborative  re lationsh ip. Th e  com -
bine d O SSIM  te am  h as supporte d a num -
be r of diffe re nt custom e rs. As a re sult, 
O SSIM  is  now  de ploye d in a num be r of 
critical gove rnm e nt and com m e rcial ap-
plications. O ve r tim e , a num be r of solu-
tions and applications h ave  e volve d out 
of th e  core  librarie s. Solutions include :

• com m and line  applications 

• th e  Im age Link e r prototyping tool 
   (h ttp://w w w .ossim .org/O SSIM /
   D ow nloads.h tm l) 

• ossim Plane t for 3D  visualiz ation and    
   collaboration (h ttp://w w w .ossim .org/
   O SSIM /D ow nloads.h tm l) 

• O M AR for online  ge ospatial 
   m anage m e nt and production 

O SSIM  h as be e n supporte d by a num be r 
of gove rnm e nt age ncie s  th rough  th e  
funding of profe ssional de ve lopm e nt se r-
vice s.      Typically,    an   age ncy   w ill   h ire  
O SSIM  de ve lope rs to add functionality 
and m e e t age ncy re q uire m e nts th rough  
th e  use  of O SSIM  solutions. W h e n vie w e d 
in com parison to typical gove rnm e nt pro-
je cts, th is  approach  appe ars sm all and 
fragm e nte d. 
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H ow e ve r, one  of th e  de m onstrate d ad-
vantage s of an ope n source  approach  h as 
be e n frictionle ss collaboration be tw e e n 
all of th e  proje cts and contributors. Gov-
e rnm e nt custom e rs rapidly be com e  con-
ve rts to th is  approach  as th e y be gin to 
inh e rit and apply im prove m e nts th at 
w e re  funde d from  oth e r age ncie s  and 
proje cts. All participants sh are  in th e  be -
ne fits w h e n th e y contribute  w ith  funding 
support. 

Th e  advantage s of an O SS approach  are  
slow ly be com ing e vide nt w ith in th e  U S 
Gove rnm e nt. Ch ange s in policy and ac-
q uisition practice s are  in w ork  to spre ad 
th e  adoption of th e se  practice s. Succe ss-
ful proje cts such  as O M AR and O SSIM  
are  providing use ful path finde rs as pro-
je cts e xpe rim e nt and e valuate  th is  ap-
proach .

Th e  O SS busine ss  m ode l is  in th e  e xpe ri-
m e ntal stage  w ith in th e  U S Fe de ral gov-
e rnm e nt. Th e  age ncie s  are  funding som e  
profe ssional se rvice s to e xte nd and sup-
port O M AR, O SSIM  and oth e r O SS ge o-
spatial te ch nologie s. Th is  m ode l w ork s  
w e ll for organiz ations th at m anage  proto-
type  or de ve lopm e nt proje cts. M any 
age ncie s  and organiz ations w ith in th e  
gove rnm e nt do not dire ctly support soft-
w are  de ve lopm e nt. Front line  m ilitary op-
e rations, k now n as ope rational age ncie s, 
w ant ce rtifie d, configure d and supporte d 
solutions for th e ir m issions. O pe rational 
age ncie s  te nd to sh y aw ay from  funding 
de ve lopm e nt e fforts and a pack age d 
product bundle d w ith  m ainte nance  and 
support turns out to be  a be tte r fit for 
th ose  type s of age ncie s. H ow e ve r, it is  be -
com ing cle ar th at ope n source  solutions 
and support is  be ing im ple m e nte d across 
all le ve ls of th e  gove rnm e nt e nte rprise .

Give n th e  le ve l of inte re st in and e xpos-
ure  to O M AR, it is  cle ar th at a m ore  tradi-
tional de ve lopm e nt te am  and support 
staff w ill be  funde d to m e e t ope rational 
and de ve lopm e ntal re q uire m e nts. 

http://openlayers.org/
http://postgis.refractions.net/
http://www.grails.org/
http://www.ossim.org/OSSIM/Downloads.html
http://www.ossim.org/OSSIM/Downloads.html
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Gove rnm e nt m ission re q uire m e nts h ave  
ide ntifie d a pre ssing ne e d for additional 
functionality, an im prove d use r inte rface , 
installation pack aging, te sting, docu-
m e ntation and support.

OM AR Capabilitie s

O M AR's re lational database  and ge ospa-
tial proce ssing capabilitie s  allow  rapid 
ge ne ration of value  adde d inform ation 
products from  raw  inform ation. D e live ry 
of th is  proce sse d inform ation can tak e  
th e  form  of ge ne rate d products, w e b  
brow se r vie w s, or on de m and w e b  base d 
se rvice s.

O M AR’s cataloging and provisioning cap-
abilitie s  rapidly locate , proce ss, and dis-
tribute  value  adde d products across th e  
e nte rprise . O M AR can autom atically de -
te ct, inge st, and proce ss  w h e n ne w  ge o-
spatial asse ts arrive  in any of th e  
m onitore d re positorie s. W h ile  th e re  are  a 
num be r of syste m s th at can discove r and 
distribute  ge ospatial asse ts, O M AR is  
uniq ue  in its ability to proce ss  th ose  as-
se ts into de rivative  products and se rvice s 
on de m and.

Th e  include d O SSIM  ge ospatial pro-
ce ssing e ngine  can construct im age  
ch ains th at de fine  th e  functions, para-
m e te rs, and conve rsions th at are  ne e de d 
to re ad, re - proje ct, and proce ss  th e  ori-
ginal ge ospatial asse ts into value  adde d 
de rivative  products and se rvice s. Im age  
ch ains are  param e te r drive n instructions 
th at de scribe  h ow  to build a value  adde d 
product. Th e se  tak e  th e  form  of spe c file s 
th at can be  store d in th e  database .

Curre nt installations of O M AR are  m an-
aging m illions of im age ry and vide o file s. 
Eve n th ough  th e  curre nt re le ase  is  still 
conside re d in be ta, th e  syste m  is  be ing 
use d to find and rapidly vie w  ge ospatial 
asse ts from  m ultiple  re positorie s. 
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At th is  point, th e  prim ary use r inte rface  is  
th rough  th e  brow se r as de ve lopm e nt be -
gins to e xpose  spe cific W e b Se rvice s D e -
scription Language  (W SD L, h ttp://w w w .
w 3.org/TR/w sdl) se rvice s and ge ne rate d 
custom  products.

A fe w  of th e  curre nt fe ature s of O M AR 2.0 
are :

• discove ry and online  vie w ing of 
   im age ry and vide o 

• national and com m e rcial im age ry as 
   w e ll as UAV vide o is  active ly inge ste d,
   store d and vie w e d in th e  syste m

• online  brow sing of im age ry provide d by 
   O pe nLaye rs and O SSIM  

• playback  of vide o clips curre ntly 
   provide d by an e xte rnal stre am ing 
   se rvice  

• se arch ing base d on location, 
   acq uisition tim e , and m e tadata 

• inte rface s w ith  th e  e m be dde d Post
   GIS/Postgre s re lational database  
   provide  th e  ability to se le ct asse ts base d 
   on location, tim e , or any of th e  value s in 
   th e  m e tadata including se nsor type s, 
   targe t ide ntifie rs, and various colle ction 
   crite ria 

W M S Se rvice s are  curre ntly provide d by 
e m be dde d M apSe rve r (h ttp://m apse rv
e r.org/) functionality. Th e  W M S inte rface  
couple d w ith  th e  back ground O SSIM  pro-
ce ssing e nable  products and vie w s to be  
com pose d on de m and. Initial W FS sup-
port is  provide d th rough  M apSe rve r and 
O pe nLaye rs. Th is  support w ill be  stre am -
line d and e nh ance d in future  re le ase s.

O SSIM  and Ge ospatial D ata Abstraction 
Library (GD AL, h ttp://w w w .gdal.org/) 
provide  support for a w ide  array of native  
ge ospatial form ats. 

http://www.w3.org/TR/wsdl
http://mapserver.org/
http://www.gdal.org/
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Th e se  librarie s  can provide  file  form at 
conve rsion and allow  asse ts to be  re fe r-
e nce d and use d w ith out inte rm e diate  
conve rsion.

Th e  O SSIM  library provide s on th e  fly re -
proje ction and orth ore ctification (h ttp://
e n.w ik ipe dia.org/w ik i/O rth oph oto) for 
display and output. Sate llite  and ae rial 
im age s are  proce sse d th rough  O SSIM  
se nsor m ode ls to m ap proje cte d 
products.

Rigorous and Rational Polynom ial Coe ffi-
cie nt (RPC) se nsor m ode ls apply pre ci-
sion te rrain corre ction to D igital Te rrain 
Ele vation D ata (D TED , h ttp://e n.w ik i
pe dia.org/w ik i/D TED ), Sh uttle  Radar To-
pograph y M ission (SRTM , h ttp://e n.w ik i
pe dia.org/w ik i/SRTM ), or raste r e le va-
tion data se ts th at are  re fe re nce d to th e  
syste m .

O SSIM  cre ate s com ple x products from  
spe c file s. Th e  spe c file s de fine  th e  para-
m e te rs and proce ssing ste ps ne e de d to 
build a product. Th e se  im age  ch ains are  
be ing use d in O M AR to de fine  proce ssing 
and vie w s base d on de m and. Future  de -
ve lopm e nt w ill include  th e  ability to store  
use r de fine d proce sse s  in th e  database  
for custom  products.

M ulti- im age  m osaics and fusions (h ttp://
e n.w ik ipe dia.org/w ik i/Se nsor_fusion) are  
be ing produce d by th e  O M AR syste m  in 
pre - de fine d im age  ch ains. Ne w  se rvice s 
and variations w ill be  e xpose d in th e  fu-
ture .

O SSIM  and GD AL provide  an e xte nsive  
num be r of file  form at conve rsion se r-
vice s. Th e  use r inte rface  ne e ds to be  e x-
te nde d to e xpose  th is  for use r ge ne rate d 
products.

O SSIM  dynam ically re - proje cts data into 
ge ograph ic vie w s. Use r se le ctable  m ap 
proje ctions and datum s ne e d to be  e x-
pose d th rough  th e  use r inte rface . 19

Th e  unde rlying conve rsion proce ss  
alre ady e xists. Use r de fine d are as of in-
te re st can be  ide ntifie d th rough  th e  W M S 
inte rface s. Th e  unde rlying arch ite cture  
h as th e  ability to ge ne rate  are a of inte re st 
products and se rvice s for inte rface s w ith  
e xte rnal syste m s and use r re q ue sts.

M uch  of th e  curre nt de ve lopm e nt w ork  is  
focuse d on e xposing e xisting proce ssing 
capabilitie s  th rough  th e  use r inte rface , 
de fining and im ple m e nting se rvice s, and 
de ve loping targe te d im age  ch ains for spe -
cific functionality. 

OM AR W alk th rough

Acce ss th rough  th e  syste m  is  auth e ntic-
ate d th rough  a use r login, as se e n in Fig-
ure  1. LD AP auth e ntication is  curre ntly in 
de ve lopm e nt. Role s and privile ge s are  
grante d base d on th e  re sults. Th e  curre nt 
ve rsion of O M AR supports tw o le ve ls of 
acce ss: use rs  and adm inistrators. O nce  
logge d in, th e  use r w ill be  pre se nte d w ith  
an initial inte rface  for brow sing and 
se arch ing.

Typically, th e  use r w ill se arch  for ge ospa-
tial asse ts by se le cting a ge ograph ic are a 
of inte re st and filte ring by acq uisition 
date , se nsor type , targe t ide ntifie rs, or 
any com bination of th e  m e tadata tags 
th at are  store d in th e  inte rnal database . 

Th e  adm inistrator h as th e  ability to add 
ne w  tags and crite ria to th e  se arch  pane l 
sh ow n on th e  le ft in Figure  2.

Th e  im age ry se arch  w e b  inte rface , sh ow n 
in Figure  3, provide s a m ap th at th e  use r 
can pan or z oom  to se le ct a de sire d are a 
of inte re st. Z oom ing th e  m ap to a particu-
lar are a of inte re st re ve als outline s of data 
se ts th at are  available  in th e  syste m . Th e  
use r can th e n se le ct th e  "Are a of Inte re st" 
m ode  and draw  a se le ction re ctangle  ove r 
th e  de sire d are a for se arch . 

http://en.wikipedia.org/wiki/Orthophoto
http://en.wikipedia.org/wiki/DTED
http://en.wikipedia.org/wiki/SRTM
http://en.wikipedia.org/wiki/Sensor_fusion
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Figure  1: OM AR Login scre e n and Initial Inte rface

Figure  2: OM AR W e b Inte rface  for Se arch ing Ge ospatial Asse ts
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Additionally, th e  fie lds in th e  le ft pane l 
can be  fille d to furth e r filte r th e  se arch  for 
data. A num be r of param e te rs are  avail-
able  for se arch  crite ria. Th e  use r can 
m anually e nte r ce nte r and corne r co-
ordinate s, acq uisition tim e  and date  para-
m e te rs, or value s for any of th e  m e tadata 
tags. In m any gove rnm e nt applications 
th is  w ill include  se nsor ids, targe t ide ntifi-
e rs, se nsor type s, or re solution crite ria. 
Configurable  m e tadata param e te rs and 
ove rvie w s of th e  data asse ts are  dis -
playe d. Click ing on th e  ove rvie w  th um b-
nail w ill allow  inte ractive  vie w ing of th e  
full data se t.

O M AR provide s inte ractive  z oom ing and 
panning into a sate llite  im age . Be h ind 
th e  sce ne s, O SSIM  is  proce ssing th e  raw  
file  th rough  a se nsor m ode l, cropping 
and z oom ing into th e  im age , and e nh an-
cing th e  im age  w ith  h istogram  stre tch ing. 
Roam ing, panning and z oom ing is  ac-
com plish e d inte ractive ly. 
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Th e  unde rlying im age  is  be ing proje cte d 
th rough  a se nsor m ode l, orth ore ctifie d, 
pre cision te rrain corre cte d and 
h istogram  stre tch e d on th e  fly.

UAV Vide o

O M AR also can proce ss  UAV Pre dator 
(h ttp://w w w .airforce - te ch nology.com /
proje cts/pre dator/) fe e ds. Th e se  fe e ds 
can be  se arch e d, se le cte d and playe d 
back  th rough  th e  w e b  brow se r.

O M AR is  able  to e xtract and parse  th e  
m e tadata from  M otion Im age ry 
Standards Board (M ISB, h ttp://w w w .gw g.
nga.m il/m isb/) com pliant vide o stre am s. 
M issions, acq uisition date s and tim e s, 
platform  and ce nte r of inte re st 
coordinate s are  use d to populate  th e  
inte rnal database  and position th e  data 
for ge ograph ic se arch e s.

Figure  3: OM AR Im age ry Se arch  Inte rface

http://www.airforce-technology.com/projects/predator/
http://www.gwg.nga.mil/misb/
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Sum m ary

O M AR is  an inte gration of se ve ral suc-
ce ssful O SS proje cts to provide  an e nte r-
prise  solution for ge ospatial data 
m anage m e nt, production, and distribu-
tion. D e fe nse  and Inte llige nce  age ncie s  
of th e  U S gove rnm e nt h ave  provide d 
funding to support O M AR and th e  unde r-
lying O SSIM  softw are  librarie s. Th rough  
th is  support, th e  O SSIM  de ve lopm e nt 
te am  h as be e n e m ploye d th rough  a num -
be r of collaborating proje cts.

Inte re st in O M AR is  gaining across a num -
be r of age ncie s  and it w ill soon e volve  to 
a m ore  form al gove rnm e nt proje ct. M ain-
taining O SSIM  as an unclassifie d ope n 
source  proje ct on th e  Inte rne t h as be e n 
k e y to its succe ss  and its ability to collab-
orate  across a num be r of se parate  gove rn-
m e nt proje cts.

Th e  O SSIM  te am  is  alw ays look ing for ad-
ditional contributors, de ve lope rs, and 
use rs. Additional inform ation can be  
found at h ttp://w w w .ossim .org. 
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M ark  Lucas h as pione e re d  e fforts in O SS 
d e ve lopm e nt in re m ote  se nsing, im age  
proce ssing   and    GIS.   M ark    e stablish e d  
h ttp://re m ote se nsing.org and  h as le d  se ve r-
al gove rnm e nt fund e d  stud ie s and  d e ve l-
opm e nt e fforts since  19 9 6. Th e se  e fforts 
includ e  O SSIM  proje cts for th e  National 
Re connaissance  O ffice , th e  O pe n Source  
Prototype  Re se arch  and  O pe n Source  Ex-
traord inary Program  proje cts for th e  Na-
tional Ge ospatial- Inte llige nce  Age ncy. H e  
le ad s th e  O pe n Te ch nology D e ve lopm e nt 
e ffort w ith in th e  D e partm e nt of D e fe nse  
Ad vance d  Syste m s and  Conce pts in collab-
oration w ith  National Inform ation Infra-
structure  and  th e  Busine ss 
Transform ation Age ncy. M ark  h as a BS in 
Ele ctrical Engine e ring and  Com pute r Sci-
e nce  from  th e  Unive rsity of Ariz ona and  a 
M S in Com pute r Scie nce  from  W e st Coast 
Unive rsity.   H e  is on th e  Board  of D ire ct-
ors of th e  O pe n Source  Ge ospatial Found a-
tion, th e  O pe n Source  Softw are  Institute , 
and  th e  National Ce nte r for O pe n Source  
Policy and  Re se arch . M ark  is curre ntly a 
principal scie ntist at Rad iantBlue  Te ch no-
logie s Inc. (h ttp://w w w .rad iantblue .com /).

Scott Bortm an is th e  syste m  arch ite ct and  
prim ary d e ve lope r for th e  O M AR w e b  pro-
ce ssing syste m . H e  h as b e e n a prim ary con-
tributor to th e  O SSIM  softw are  base line  
ove r th e  last d e cad e . H e  h as a BS and  M S 
of Com pute r Engine e ring from  th e  Florid a 
Institute  of Te ch nology and  h as w ork e d  
for a num be r of gove rnm e nt contractors 
includ ing Com pute r Scie nce  Innovations, 
Im age Link s Inc., Inte llige nce  D ata Sys-
te m s, and  L3 Corporation. H e  is curre ntly 
w ork ing as a Se nior Softw are  Engine e r for 
Rad iantBlue  Te ch nologie s Inc. Scott h as a 
strong back ground  in d atabase  d e sign, Im -
age  Proce ssing, C+ +  and  Java program -
m ing. W ith in th e  O SSIM  d e ve lopm e nt 
te am , Scott is k now n for h is ab ility to stay 
curre nt w ith  th e  late st ad vance s in soft-
w are  d e ve lopm e nt tools, m e th od ologie s, 
and  approach e s.

Re com m e nde d Re source

 O SSIM  W h ite pape r
 h ttp://ossim .te lascie nce .org/ossim data/
 D ocum e ntation/O SSIM _W h ite pape r.pdf 

http://www.ossim.org/
http://ossim.telascience.org/ossimdata/Documentation/OSSIM_Whitepaper.pdf
http://remotesensing.org/
http://www.radiantblue.com/
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"Th e  only w ay to d iscove r th e  lim its of th e  
possible  is to go b e yond  th e m  into th e  im -
possible ." 

Arth ur C. Clark e

Soon afte r Codd (h ttp://e n.w ik ipe dia.org/
w ik i/Edgar_F._Codd) w rote  h is  pape r on 
re lational alge bra in 19 70, re lational data-
base s  s ignificantly ch ange d th e  w ay 
pe ople  m anage d data. Today, re lational 
database s  are  th e  w ork h orse s  of e nte r-
prise  data storage . Sim ilarly, im agine  a 
w orld w ith out e m ail or th e  Inte rne t. W h at 
w ill th e  ne xt “k ille r app” or “k ille r se rvice ” 
look  lik e ? W h at k inds of attribute s and 
fe ature s w ill it provide ?

In th is  article , w e  provide  a prim e r on 
ge ospatial te ch nology. W e  th e n e xplain 
possible  re asons for grow th  in th e  ge ospa-
tial industry, e xam ine  Ingre s' ge ospatial 
proje ct, and re late  th e  m ate rial to le arn-
ings about ope n source  as a protocol for 
busine ss.

Th e  Storm  is Com ing

Te ch nology ch ange  h as m ade  spatially 
aw are  applications and de vice s m ore  af-
fordable  and acce ssible . Th is  is  base d on 
sm alle r, faste r, and m ore  pow e r e fficie nt 
ch ips. Incre ase d ne tw ork  bandw idth  for 
both  w ire d and w ire le ss ne tw ork ing h as 
im prove d th e  availability of spatial data. 
Traditionally dom inate d by a fe w  large  
com pe titors, ne w  standards and com pe ti-
tion h ave  starte d th e  ge ograph ic inform a-
tion syste m  (GIS) industry's e volution 
tow ards be com ing m ain stre am . M ore  im -
portantly, th e se  standards and te ch no-
logie s  h ave  h aste ne d th e  inclusion of 
spatial aw are ne ss  into applications from  
oth e r industrie s. Ne w  opportunitie s  are  
e m e rging to add m aps and spatial aw are -
ne ss  to e nte rprise  inform ation te ch no-
logy (IT) and to do so at a cost th at th e  
m asse s  can afford. Th e  stage  is  se t to 
provide  ne w  insigh ts from  e xisting data. 
As countle ss m ore  de vice s be com e  spa-
tially  aw are  and  inte rconne cte d,  w e   are  23

going to e xpe rie nce  an e pic storm  of spa-
tial data.

Ge ospatial Data

Th e re  are  tw o type s of ge ospatial data: 
raste r data and ve ctor data. Raste r data 
are  e sse ntially picture s, alth ough  not al-
w ays in th e  visible  spe ctrum . Sate llite  or 
ae rial im age s are  e xam ple s of raste r data. 
Ve ctor data are  a m ath e m atical re pre se nt-
ation of re al life . Ve ctor constructs in-
clude  points, line s, polygons, and oth e r 
sh ape s w h ich  can be  use d to re pre se nt 
h ouse s, roads, rive rs, park s, lak e s, and 
m ore .

Th e  industry standards w e re  publish e d 
by th e  O pe n Ge ospatial Consortium  
(O GC, h ttp://w w w .ope nge ospatial.org/) 
and de scribe  h ow  raste r, ve ctor, and com -
bine d m ap data can and sh ould be  re p-
re se nte d. Th e se  standards include  W e b 
Cove rage  Se rvice  (W CS, h ttp://w w w .ope n
ge ospatial.org/standards/w cs), W e b Fe a-
ture  Se rvice  (W FS, h ttp://w w w .ope nge o
spatial.org/standards/w fs), and W e b M ap 
Se rvice  (W M S, h ttp://w w w .ope nge ospat
ial.org/standards/w m s) w h ich  de scribe  
se rving raste r data, ve ctor data, and 
m aps re spe ctive ly. O GC also de fine s  h ow  
re lational database s  sh ould store  and 
provide  inte rface s to act upon spatial 
data. Adh e ring to th e se  standards m e ans 
syste m s can inte rope rate  m ore  e asily. 
Th is  e nable s using raste r data from  one  
source , ve ctor data from  anoth e r, and 
com bining th e m  into a m ap se rvice  th at 
can be  consum e d by a large  ch oice  of 
softw are .

Coordinate  Syste m s

M ost of us are  fam iliar w ith  th e  conce pt 
of latitude  and longitude  w ith  z e ro de -
gre e s  longitude  ce nte re d on Gre e nw ich , 
England. Th e re  are  oth e r syste m s th at 
h ave  z e ro de gre e s  ce nte re d on M oscow , 
Paris, and oth e r m ajor citie s. Each  of 
th e se  syste m s is  a coordinate  syste m . 

http://en.wikipedia.org/wiki/Edgar_F._Codd
http://www.opengeospatial.org/
http://www.opengeospatial.org/standards/wcs
http://www.opengeospatial.org/standards/wfs
http://www.opengeospatial.org/standards/wms
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Since  ge ospatial data m ay be  store d in 
any one  of a num be r of coordinate  sys-
te m s, it is  im portant to be  able  to conve rt 
be tw e e n th e m . Th e  O pe n    Source     Ge o-
spatial     Foundation   (O SGe o,    h ttp://
w w w .osge o.org/)   sponsore d   softw are  
proje cts   Proj.4  (h ttp://trac.osge o.org/
proj/) and csm ap (h ttp://trac.osge o.org/
csm ap/) provide  th is  functionality. Anoth -
e r nam e  for a coordinate  syste m  is  a spa-
tial re fe re nce  syste m .

Ge ode tics

W e  h ave  all be e n told th at th e  close st dis-
tance  be tw e e n tw o points is  a straigh t 
line . But on th e  surface  of a sph e re , th at 
straigh t line  is  actually an arc. To com plic-
ate  th ings furth e r, m ost plane ts are  not 
pe rfe ct sph e re s  but e llipsoids w ith  im pe r-
fe ctions. Th e  scie nce  of ge ode tics (h t-
tp://e n.w ik ipe dia.org/w ik i/Ge ode tics) 
de als w ith  th e  m e asure m e nt of th e  e arth .

W h y Use  a Re lational Database  for 
Spatial Data?

Th e re  are  a num be r of form ats for storing 
spatial data, including se ve ral th at are  
just file s on a disk . So, w h y burde n one -
se lf w ith  th e  ove rh e ad of a re lational data-
base ? W ith  one  use r, one  se t of data, and 
fairly sim ple  and unch anging de m ands 
for data, it is  e asy to m ak e  th e  case  for 
storing data as file s on a disk . H ow e ve r, 
once  you ne e d to sh are  th at data w ith  a 
te am  of pe ople , th ings be com e  m ore  
com ple x. A re lational database  m anage -
m e nt syste m  (RD BM S, h ttp://e n.w ik ipe d
ia.org/w ik i/RD BM S) provide s atom icity, 
consiste ncy, isolation, and durability 
(ACID ,   h ttp://e n.w ik ipe dia.org/w ik i/
ACID ). In sh ort, th is  m e ans th at th e  data-
base  w ill e nsure  th at your data is  not cor-
rupte d. An RD BM S also provide s a 
clie nt/se rve r arch ite cture  th at allow s 
sh are d data ove r a ne tw ork . Th e  se curity 
m ode l of a RD BM S e nable s role s de fining 
w h o can vie w , m odify, or de le te  data. 
Th e se    are   all   im portant  conside rations 24

w h e n sh aring data.

Ingre s

Ingre s (h ttp://w w w .ingre s.com /) w as one  
of th e  original RD BM Ss and w as born out 
of th e  INGRES proje ct at th e  Unive rsity of 
California, Be rk e le y in th e  19 70’s. In 19 80, 
INGRES proje ct founde rs M ich ae l Stone -
brak e r and Euge ne  W ong cre ate d Re la-
tional Te ch nology Incorporate d (RTI) 
base d on th e  te ch nology. RTI ch ange d 
nam e s to Ingre s Corporation and w as 
purch ase d by Ask  Corporation in 19 9 0. 
Com pute r Associate s acq uire d Ask  in 
19 9 4. In 2005, Ingre s w as spun out of 
Com pute r Associate s w ith  ve nture  fund-
ing to form  th e  curre nt Ingre s Corpora-
tion. Today’s Ingre s Corporation is  an 
ope n source  startup base d in Re dw ood 
City, California. Ingre s’ re ve nue s h ave  re -
ce ntly grow n to $68M , de spite  th e  
gloom y e conom y, m ak ing it curre ntly th e  
large st inde pe nde nt ope n source  RD BM S 
com pany.

Ingre s com pe te s w ith  close d source  offe r-
ings from  O racle , IBM , and M icrosoft. 
Th e  m ain ope n source  RD BM S proje cts 
are  M ySQL (h ttp://w w w .m ysq l.com /), 
now  ow ne d by Sun M icrosyste m s, and 
Postgre SQL (h ttp://w w w .postgre sq l.org). 
O ’M ah ony  and  W e st (h ttp://pascal.case .
unibz .it/re trie ve /2814/rp- om ah ony.pdf) 
propose  th e re  are  tw o m ajor type s of 
com m unity, th ose  th at are  grass roots ini-
tiate d and th ose  sponsore d by a for- profit 
firm . In th e  conte xt of th e  Ingre s com -
m unity today, th e  latte r is  a be tte r fit.

H indsigh t is 20/20

It is  w orth  noting th at Ingre s w as one  of 
th e  first RD BM Ss to support ge om e try 
datatype s. Ge om e try datatype s provide  
m ath e m atical constructs to de scribe  
points, line s, polygons, and oth e r data 
type s for de scribing obje cts and re lating 
th e m  in carte sian space .

http://en.wikipedia.org/wiki/Geodetics
http://www.osgeo.org/
http://trac.osgeo.org/proj/
http://trac.osgeo.org/csmap/
http://en.wikipedia.org/wiki/RDBMS
http://en.wikipedia.org/wiki/ACID
http://www.ingres.com/
http://www.mysql.com/
http://www.postgresql.org/
http://pascal.case.unibz.it/retrieve/2814/rp-omahony.pdf
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M any of th e se  constructs are  use d to e n-
able  ge ospatial te ch nology to re late  ob-
je cts on th e  surface  of th e  e arth . Eve n 
th ough  Ingre s supporte d ge om e try type s, 
it h ad no support for coordinate  syste m s, 
ge ode tics, and its ge ospatial functions 
w e re  sparse . As th e  industry de fine d 
standards for additional data type s and 
functions in th e  late  19 9 0s, w ork  w as 
ne e de d to update  th e  code  to support 
th e m . W h e n th e  Ingre s Spatial O bje cts 
Library (SO L) w as originally de ve lope d, 
th e  de cision w as m ade  to outsource  its 
de ve lopm e nt. Th e  de al le ft th e  inte lle ctu-
al prope rty (IP) in th e  h ands of th e  
outsourcing com pany, le aving Ingre s 
w ith  th e  righ ts to distribute  binarie s, but 
not th e  code . Re call th at in th ose  days, 
ge ospatial te ch nology w as a tiny nich e  
and only th ose  w ith  de e p pock e ts and an 
urge nt ne e d for th e  te ch nology w e re  in-
te re ste d.

Ingre s Ge ospatial Proje ct

Ingre s’ custom e r base  of ove r 10,000 cus-
tom e rs re pre se nts a conside rable  am ount 
of data and busine ss. Since  IT syste m s of-
te n contain spatial data in th e  form  of ad-
dre sse s, it is  com m on for custom e rs and 
th e   com m unity to ask  w h at th e  com pany 
is  doing in th e  are a of spatial te ch nolo-
gie s. As an ope n source  com pany, it is  a 
significant proble m  to h ave  an in- de -
m and com pone nt not available  as ope n 
source . O ut of custom e r and com m unity 
inte re st and th e  e m e rge nce  of ne w  stand-
ards, th e  Ingre s ge ospatial proje ct (h ttp://
com m unity.ingre s.com /w ik i/Ingre s
Ge ospatial) w as born.

Pow e r of Ope n Source

In IT D oe sn’t M atte r (h ttp://w e b.njit.e du/
~ je rry/CIS- 677/Article s/Carr- H BR-
2003.pdf), Carr note s th at large  IT suppli-
e rs  such  as M icrosoft, O racle , and IBM  
are  m ak ing h uge  am ounts of m one y 
w h ile  com panie s  ove rspe nd on IT. 
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Carr also note s th at th e re  is  no corre la-
tion be tw e e n IT spe nding and supe rior 
pe rform ance . If anyth ing, th e  re lation-
sh ip is  th e  inve rse . Carr asse rts th at IT 
can be  done  m ore  e fficie ntly and 
ine xpe nsive ly as th e re  is  no strate gic ad-
vantage  to paying m ore  for platform  soft-
w are . O pe n source  softw are  (O SS), w h ich  
is  distribute d for fre e  and h as de ve lop-
m e nt costs spre ad across num e rous 
firm s, se e m s w e ll positione d as a com -
m odity and pose s  a significant th re at to 
th e  busine ss  of th e  close d source  m ark e t 
sh are  le ade rs. 

Th e  succe ss  of O SS proje cts such  as 
Linux, Apach e , and Fire fox de m onstrate  
th at O SS can com pe te  and be  succe ssful. 
In m any case s, it can e ve n ch alle nge  th e  
m ark e t le ade rs.

To M ak e  a Ch ange , First Look  in th e  
M irror

As a code  base  th at w as re ce ntly re -
ope ne d, th e  Ingre s ope n source  com -
m unity struggle d to com pe te  w ith  th e  
e norm ous m indsh are  of M ySQL. M uch  
lik e  th e  battle  of VH S and Be tam ax, com -
m unity de ve lope rs did not se e m  to pay 
m uch  atte ntion to de tails of h ow  Ingre s 
w as te ch nically supe rior. It is  fair to ch ar-
acte riz e  Ingre s’ e arly days of re turning to 
its ope n source  roots as “ope n code ” but 
close d in oth e r w ays. W h ile  an arch ive  of 
th e  source  code  w as available  from  th e  
w e bsite , de sign discussions, code  inspe c-
tions, th e  production code  re pository, 
product roadm ap inform ation, and m ore  
w e re  h idde n be h ind th e  corporate  fire -
w all. It doe s not m ak e  se nse  to be  an 
ope n source  com pany w ith out be ne fit-
ting from  an ope n source  com m unity.

http://community.ingres.com/wiki/IngresGeospatial
http://web.njit.edu/~jerry/CIS-677/Articles/Carr-HBR-2003.pdf
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Ch ange s ne e de d to m ak e  Ingre s m ore  
ope n to com m unity participation m e t 
w ith  re sistance  w ith in th e  com pany. A 
com pany e xists to “m axim iz e  s h are h old-
e r w e alth ” by m ak ing a lot of m one y. 
O pe n source  and m ak ing m one y are  not 
at odds. H ow e ve r, in orde r to m ak e  
m one y w ith  ope n source , you m ust first 
inve st. For a startup w ith  a sh arp focus 
on profitability, it is  ve ry difficult to se t 
aside  m one y and pe ople  to w ork  on 
som e th ing th at m ay not ge ne rate  a sh ort 
te rm  re turn. D e spite  th e  odds, a de cision 
to forge  ah e ad w as m ade  and inve stm e nt 
in infrastructure  such  as a public code  re -
pository, bug track ing syste m , public 
te ch nical docum e ntation, com m unity 
m e ntorsh ip, and com m unity m anage -
m e nt w e re  m ade .

Surve y of Re usable  Com pone nts

It is  w orth  e xplaining th at m uch  of our 
unde rlying te ch nology, its de fining 
points, line s, polygons and th e  functions 
for ope rating on th e m , is  a com m odity. 
W e  call th is  a “ge om e try e ngine ” for th e  
sak e  of th is  article . Give n th e  im portance  
of com m unity, it w as im portant to look  
first at e xisting com m unitie s  and code  re -
use . Top on th e  list of prioritie s  w as to 
contribute  to m ak ing an e xisting code  
base  stronge r rath e r th an cre ating ye t an-
oth e r ge om e try e ngine . Contact w as 
m ade  w ith  m e m be rs of th e  O SGe o com -
m unity w h o assiste d in ide ntifying can-
didate s for code  re use . Th e  le ading 
candidate  w as a proje ct calle d Ge om e try 
Engine  O pe n Source  (GEO S, h ttp://trac.
osge o.org/ge os/) originally de ve lope d by 
Re fractions Re se arch  to e nable  PostGIS 
(h ttp://postgis.re fractions.ne t/), th e  ge o-
spatial plugin for Postgre SQL. GEO S h ad 
rough ly 20 ye ar’s  w orth  of inve stm e nt 
borne  m ostly by Re fractions. A plan w as 
asse m ble d w h e re  Ingre s w ould adopt 
GEO S and contribute  to th e  de ve lopm e nt 
of th e  code . H e lping to m ak e  th is  proposi-
tion m ore  attractive , Ingre s and oth e rs 
lobbie d  oth e r  com panie s   in  th e   O SGe o 26

com m unity to join. Eve ntually, th e  GEO S 
proje ct w as m ove d to O SGe o, and code  
contributors cam e  forw ard from  a num -
be r of com panie s. Each  of th e  organiz a-
tions involve d be ne fits from  giving a little  
to th e  de ve lopm e nt of GEO S and re ce ive s 
m uch  m ore  back  in re turn.

O SS provide s m any be ne fits including 
sh aring costs, risk s, and ide as. O SS e n-
able s sw ift de ve lopm e nt, ope n com m u-
nications, and collaboration. W ith  close d 
source , just ne gotiating th e  le gal agre e -
m e nts be tw e e n th e  m ultiple  com panie s  
involve d can tak e  m any m onth s. W ith  
ope n source , ne w  com panie s  and pe ople  
can join th e  proje ct w ith out h aving to 
re ne gotiate  contracts, th us  re ducing 
transaction costs.

Sum m ary

Th e  ge ospatial industry is  poise d for tre -
m e ndous grow th  as location aw are  ap-
plications and de vice s grow  in popularity. 
Ente rprise  IT w ill discove r ne w  value  and 
insigh ts th rough  spatial analysis  of e xist-
ing data. O pe n source  can re duce  th e  
transaction costs of te ch nology partne r-
sh ips. Busine sse s  s h ould se e k  out part-
ne rs w ith  inte re sts th at align th rough  
m utual inve stm e nt and re use  of O SS. D o-
ing so allow s th e m  to re - allocate  spe nd-
ing to are as th at provide  uniq ue  value .

And re w  Ross is a D ire ctor w ith in th e  En-
gine e ring te am  at Ingre s w h e re  h e  le ad s a 
te am   th at w ork s on Ingre s com m unity 
proje cts includ ing Ge ospatial and  CAFÉ. 
Prior to joining Ingre s, And re w  w as an Ar-
ch ite ct and  softw are  d e ve lope r at Norte l. 
And re w  h as b e e n d e ve loping and  using 
ope n source  for ove r a d e cad e  and  te ach -
ing Unive rsity classe s using ope n source  
since  2004. H e  is a ch arte r m e m be r of Th e  
O pe n Source  Ge ospatial Found ation. An-
d re w  is Found e r and  Pre sid e nt of th e  non-
profit Fre e  and  O pe n Source  Softw are  
Le arning Ce ntre  (h ttp://fosslc.org/). 

http://fosslc.org/

http://trac.osgeo.org/geos/
http://postgis.refractions.net
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"Ne tw ork  e ffe cts from  use r contributions 
are  th e  k e y to m ark e t d om inance  in th e  
W e b  2.0 e ra."  

Tim  O 'Re illy

In "W h at is  W e b 2.0?" (h ttp://w w w .ore illy
ne t.com /pub/a/ore illy/tim /ne w s/2005/
09 /30/w h at- is - w e b- 20.h tm l) Tim  O 'Re illy 
ide ntifie s  th e  ch aracte ristics th at distin-
guish  W e b 2.0 from  th e  first ge ne ration of 
W e b applications. O ne  k e y aspe ct is  parti-
cipation. Inste ad of use rs  s im ply consum -
ing inform ation, W e b 2.0 te ch nology 
e nable s all of us to participate  in building 
conte nt. Th e  pow e r of W e b 2.0, in Tim  
O ’Re illy’s w ords, is  th at it provide s a plat-
form  for "h arne ssing colle ctive  inte lli-
ge nce ". Pe rh aps th e  be st k now n e xam ple  
of th is  is  W ik ipe dia, w h ich  is  distin-
guish e d from  oth e r online  e ncyclope dias 
by th e  fact th at its conte nt is  provide d by 
use rs  rath e r th an a sm all group of e x-
pe rts. Th is  m ode l h as be e n so succe ssful, 
e ve n th e  Encyclope dia Britannica  h as 
adopte d  a   W e b  2.0  approach  (h ttp://
w w w .infoniac.com /bre ak ing/e ncyclope di
a- britannica.h tm l).

A critical ch alle nge  to participation is  in-
te rope rability- - inte grating th e  islands of 
te ch nology th at ch aracte riz e  m ost in-
form ation te ch nology (IT) organiz ations. 
Th e re  h ave  be e n e arlie r atte m pts to cre -
ate  a standard fram e w ork  for distribute d 
com puting  such    as   (CO RBA   h ttp://e n.
w ik ipe dia.org/w ik i/Corba) and D CO M  
(h ttp://e n.w ik ipe dia.org/w ik i/D istribut
e d_Com pone nt_O bje ct_M ode l), but th e  
com ple xity of th e se  e nvironm e nts h as 
lim ite d th e ir adoption. A m ore  re ce nt and 
sim ple r approach  is  Re pre se ntational 
State  Transfe r (REST, h ttp://e n.w ik ipe dia.
org/w ik i/Re pre se ntational_State _Trans
fe r). In th is  article , w e  be gin w ith  an e x-
am ination of th e  critical ch alle nge s fa-
cing organiz ations re sponsible  for 
m aintaining our utility, te le com m unica-
tions and transportation infrastructure , 
outline  h ow  ope n standards are  h e lping 
to   addre ss   th e se    ch alle nge s,   and  th e n 27

discuss h ow  ge ospatial data and se rvice s 
can be  e xpose d ove r th e  W e b. W e  intro-
duce  REST, outline  a RESTful im ple m e nt-
ation of ge ospatial W e b se rvice s th at 
provide s s im ple  and ope n acce ss  to ge o-
spatial data ove r th e  W e b using standard 
W e b protocols, and de scribe  a prototype  
w e b  site  de ve lope d using RESTful W e b 
se rvice s by th e  City of Nanaim o.

Critical Ch alle nge s

O ne  of th e  m ost se rious ch alle nge s facing 
organiz ations re sponsible  for m anaging 
infrastructure , including w ate r, w aste  w a-
te r, pow e r, gas, te le com m unications, 
roads, and h igh w ays, is  incre asing th e  
productivity of th e  fie ld force . Th is  ch al-
le nge  h as be com e  particularly urge nt in 
North  Am e rica w h e re , as a re ce nt study 
(h ttp://w w w .us.capge m ini.com /Platts
Study/) of th e  pow e r utility industry doc-
um e nte d, industry is  facing th e  proble m  
of an aging fie ld force . W ith in th e  ne xt 
fe w  ye ars, h alf of th e  fie ld force , w ith  
th e ir de e p k now le dge  of ne tw ork  facilit-
ie s, w ill re tire  to be  re place d by young, in-
e xpe rie nce d w ork e rs. In som e  se ctors, 
th e  s ituation is  dire . W e  re ce ntly ch atte d 
w ith  an e m ploye e  of an Ariz ona utility 
w h o said th at 50%  of th e  w ork  force  at h is  
firm  is  e ligible  to re tire  th is  ye ar. Th is  
aging w ork  force  re pre se nts a h uge  loss of 
colle ctive  inte llige nce . Th e  ch alle nge  for 
th e se  organiz ations ove r th e  ne xt fe w  
ye ars is  to transfe r th e  k now le dge  about 
th e  ne tw ork  infrastructure  curre ntly re s-
ide nt in th e  h e ads of e xpe rie nce d, and 
soon to re tire , fie ld w ork e rs  into th e  or-
ganiz ation’s colle ctive  k now le dge  base . 
O nly th e n can th e  colle ctive  inte llige nce  
be  h arne sse d by all w ork e rs, and m ost 
critically, younge r w ork e rs, to im prove  
productivity in th e  future .

Anoth e r critical ch alle nge  is  
inte rope rability. For e xam ple , 
organiz ations w ith  an e ngine e ring focus 
typically h ave   islands of te ch nology such  

http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html
http://www.infoniac.com/breaking/encyclopedia-britannica.html
http://en.wikipedia.org/wiki/Corba
http://en.wikipedia.org/wiki/Distributed_Component_Object_Model
http://en.wikipedia.org/wiki/Representational_State_Transfer
http://www.us.capgemini.com/PlattsStudy/
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as  CAD    (h ttp://e n.w ik ipe dia.org/w ik i/
Com pute r- aide d_de sign), m obile , GIS 
(h ttp://e n.w ik ipe dia.org/w ik i/Ge ograph
ic_inform ation_syste m ), and tabular fin-
ancial and busine ss  syste m s. M any of 
th e se  syste m s are  proprie tary, ofte n le g-
acy, de ve lope d by diffe re nt ve ndors, and 
are  incom patible  w ith  e ach  oth e r. Pro-
ductivity and e fficie ncy are  th e  busine ss  
force s w h ich  are  forcing IT organiz ations 
to look  for w ays to bre ak  dow n inte rope r-
ability barrie rs.

Ope n Standards

O ne  of th e  m ost im portant te ch nical ad-
vance s to provide  a foundation for inte r-
ope rability is  ope n standards (h ttp://e n.
w ik ipe dia.org/w ik i/O pe n_standards). 
Th e  W e b, w h ich  h as be com e  th e  w orld’s 
ope rating syste m , is  base d on standards 
from   th e      IEEE   (h ttp://ie e e .org),   IEC 
(h ttp://w w w .ie c.ch /),   W 3C (h ttp://w w w .
w 3.org), and ECM A (h ttp://w w w .e cm a-
inte rnational.org/). Ge ospatial standards 
from  th e  O pe n Ge ospatial Consortium  
(O GC, h ttp://w w w .ope nge ospatial.org/) 
allow  th e  e xch ange  of spatial data. W e b 
applications from  th e  m ajor ge ospatial 
ve ndors are  still for th e  m ost part propri-
e tary. But th e re  are  ope n source  proje cts 
th at are  m oving in th e  dire ction of an 
ope n W e b 2.0 platform .

Sh ortly afte r th e  form ation of th e  O pe n 
Source  Ge ospatial Foundation (O SGe o, 
h ttp://w w w .osge o.org/), Autode sk  (h ttp:
//w w w .autode sk .com ) re le ase d th e  
source  of th e  Fe ature  D ata O bje ct (FD O, 
h ttp://fdo.osge o.org/) application pro-
gram m ing inte rface  (API) and th e  M ap-
Guide  O pe n Source  (h ttp://m apguide .
osge o.org/) platform  to th e  ope n source  
com m unity. FD O  is  diffe re nte nt from  oth -
e r program m ing inte rface s. It w as de -
s igne d to support th e  e diting and 
ve rsioning of spatial data. FD O  provide s 
consiste nt   acce ss  to  a  large   num be r  of 
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spatial   data   store s   including   O racle  
Spatial (h ttp://w w w .oracle .com /te ch nolo
gy/products/spatial), SH P (h ttp://e n.
w ik ipe dia.org/w ik i/Sh ape file ),   ArcSD E 
(h ttp://e sri.com /softw are /arcgis/arcsde ), 
SD F   (h ttp://e n.w ik ipe dia.org/w ik i/SD F) 
and GD AL/O GR  (h ttp://gdal.org/ogr) as 
w e ll as ope n standards lik e  KM L 
(h ttp://e n.w ik ipe dia.org/w ik i/Ke yh ole _
M ark up_Language ) and   W FS (h ttp://
w w w .ope nge ospatial.org/standards/w fs). 
Th e  C+ +  code  for FD O, w h ich  is  available  
from   O SGe o, h as be e n com pile d to run 
on W indow s and Linux. Sim ilarly, th e  
source  code  for M apGuide  O pe n Source  
is  available  from  O SGe o. 

But th e re  is  still th e  issue  of h ow  to e x-
pose  th e se  applications in a ge ne ral w ay 
on th e  W e b. For e xam ple , you can w rap a 
PH P (h ttp://w w w .ph p.ne t/), JSP (h ttp://
java.sun.com /products/jsp/),   or   ASP 
(h ttp://w w w .asp.ne t/) program m ing in-
te rface  around an application w ith  a 
Javascript clie nt, but th is  approach  w ill 
be  diffe re nt for e ach  W e b application. A 
m ore  ge ne ral approach  is  to w rap th e  
C+ +  code  w ith  standards- base d W e b se r-
vice s. Th is  not only allow s clie nt applica-
tions to acce ss  ge ospatial data and 
se rvice s in a standard w ay, but allow s ge o-
spatial data and se rvice s to be  inte grate d 
w ith  oth e r W e b se rvice s using orch e stra-
tion such  as Busine ss  Proce ss  Exe cution 
Language    (BPEL,   h ttp://e n.w ik ipe dia.
org/w ik i/Busine ss_Proce ss_Exe cution_
Language ).

Earlie r atte m pts to cre ate  a standard 
fram e w ork  for distribute d com puting in-
clude d CO RBA and D CO M , but th e  com -
ple xity of th e se  e nvironm e nts h as lim ite d 
th e ir adoption. Tw o m ore  re ce nt ap-
proach e s  are : i) th e  W 3C's Sim ple  O bje ct 
Acce ss  Protocol (SO AP,   h ttp://e n.w ik ipe
dia.org/w ik i/SO AP_(protocol)) w h ich  is  
supporte d by application de ve lopm e nt 
tool m ak e rs such  as IBM , BEA Syste m s, 
and  M icrosoft;   and  ii)  REST w h ich   h as 

http://en.wikipedia.org/wiki/Computer-aided_design
http://en.wikipedia.org/wiki/Geographic_information_system
http://en.wikipedia.org/wiki/Open_standards
http://ieee.org/
http://www.iec.ch/
http://www.w3.org/
http://www.ecma-international.org/
http://www.opengeospatial.org/
http://www.osgeo.org/
http://www.autodesk.com/
http://fdo.osgeo.org/
http://mapguide.osgeo.org/
http://www.oracle.com/technology/products/spatial/index.html
http://en.wikipedia.org/wiki/Shapefile
http://www.esri.com/software/arcgis/arcsde/
http://en.wikipedia.org/wiki/SDF
http://www.gdal.org/ogr/
http://en.wikipedia.org/wiki/Keyhole_Markup_Language
http://www.opengeospatial.org/standards/wfs
http://www.php.net/
http://java.sun.com/products/jsp/
http://www.asp.net/
http://en.wikipedia.org/wiki/Business_Process_Execution_Language
http://en.wikipedia.org/wiki/SOAP_(protocol)
http://www.oracle.com/technology/products/spatial


a rES Tful Im plem entatio n o f Geo s patial

be e n use d by Am az on, Google , and oth -
e rs  to cre ate  inte rface s to th e ir W e b se r-
vice s.

REST

Th e  te rm  REST w as introduce d by Roy 
Fie lding in h is  Ph .D. disse rtation (h ttp://
w w w .ics.uci.e du/~ fie lding/pubs/disse rta
tion/re st_arch _style .h tm ) and de scribe s  
an arch ite cture  style  of ne tw ork e d sys-
te m s.  Th e  m otivation for REST h as be e n 
to re ly on th e  s im plicity of th e  H TTP 
protocol and data e xch ange  base d on 
XM L (h ttp://e n.w ik ipe dia.org/w ik i/Xm l) 
and M IM E (h ttp://e n.w ik ipe dia.org/w ik i
/M IM E). Since  REST use s  standard H TTP 
m e th ods, RESTful applications are  not 
h inde re d by fire w alls. By link ing to ope n 
source  com pone nts such  as M apGuide , 
FD O, and oth e r ope n source  librarie s, a 
ge ospatial W e b se rvice s fram e w ork , te nt-
ative ly nam e d k ing.re st, h as be e n de -
ve lope d    (h ttp://w w w .jasonbirch .com /
node s/tag/sl- k ing/). It e nable s a site  ad-
m inistrator w ith  no program m ing e xpe ri-
e nce  to de ploy H TM L, KM L, and oth e r 
re pre se ntations of ge ospatial data toge th -
e r w ith  m e tadata page s th at e xpose  in-
form ation about th e  W e b se rvice s 
provide d by th e  s ite  in a form  th at is  e as-
ily craw lable  by se arch  e ngine s, and e as-
ily unde rstood by anyone  w anting to 
acce ss  th e  data for oth e r applications.

Using th e  k ing.re st fram e w ork , th e  City of 
Nanaim o h as im ple m e nte d a prototype  
ge ospatial w e b se rvice s s ite  w h e re  all of 
th e  City’s  public data w ill be  e xpose d 
th rough  a single  U RL (h ttp://m aps.nanai
m o.ca/data/). Th e  first incarnation 
provide s re ad- only acce ss  to th e  city's 
ge ospatial data. H ow e ve r, w ith  an FD O  
data provide r th at supports ge ospatial 
RESTful W e b se rvice s, any application 
th at supports FD O  w ill h ave   e dit capabil-
itie s  ove r th e  W e b.

Th e  inde x is  a static H TM L page  th at al-
low s  use rs    to  se arch   for  data.   A  stre e t 29

inde x e nable s W e b craw le rs to acce ss  
e ve ry prope rty in th e  city. Ge ospatial data 
in diffe re nt re pre se ntations, such  as 
KM L, JSO N, XM L, or PNG, can be  ac-
ce sse d sim ply th rough  a U RL. 

Sum m ary

RESTful ge ospatial W e b se rvice s can 
provide  sim ple  and ope n acce ss  to ge o-
spatial data ove r th e  W e b using FD O  and 
standard w e b  protocols. Be cause  FD O  is  
diffe re ntiate d from  oth e r program m ing 
inte rface s as be ing de signe d to spe cific-
ally support th e  e diting of spatial data, a 
RESTful im ple m e ntation of FD O  e nable s 
full e dit acce ss  to ge ospatial data and 
provide s a W e b 2.0 platform  th at can h e lp 
addre ss  th e  ch alle nge s of th e  aging w ork  
force  and inte rope rability.

H aris Kurtagic is Ge ne ral M anage r and  
Found e r of SL- King w h ich  focuse s on d e -
ve loping spatial applications. H aris re -
ce ive d  an M .Sc d e gre e  in Inform ation 
Scie nce  from  th e  Unive rsity of Saraje vo. 
H is inte re sts includ e  spatially- e nable d  re -
lational d atabase  m anage m e nt syste m s 
and   th e  opportunitie s offe re d  by ope n 
source  ge ospatial. H is first ope n source  
proje ct w as an O racle  Spatial d ata pro-
vid e r, King.O racle , for th e  FD O  inte rface .

Ge off Z e iss joine d  Autod e sk  in 19 9 9  w h e re  
h e  is D ire ctor of Te ch nology. H is inte re st is 
in ge ospatially- e nable d  solutions and  in-
frastructure  m anage m e nt. In 2004, Ge off 
re ce ive d  one  of te n annual global te ch no-
logy aw ard s from  O racle  Corporation for 
te ch nical innovation and  le ad e rsh ip in 
th e  use  of O racle . Prior to joining 
Autod e sk , Ge off w as D ire ctor of Softw are  
Engine e ring at VISIO N* Solutions w h ich  
w as w id e ly re cogniz e d  for d e ve loping in-
novative  infrastructure  solutions using 
le ad ing e d ge  te ch nology. 

http://www.ics.uci.edu/~fielding/pubs/dissertation/rest_arch_style.htm
http://en.wikipedia.org/wiki/MIME
http://en.wikipedia.org/wiki/Xml
http://www.jasonbirch.com/nodes/tag/sl-king/
http://maps.nanaimo.ca/data/
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An Em pirical Inve stigation into th e  Adoption of Ope n Source  Softw are  in H ospitals

Copyrigh t: Gilbe rto M unoz - Corne jo, Carolyn B. Se am an, A. Gune s Koru

From  th e  Abstract:

O pe n source  softw are  (O SS) h as gaine d conside rable  atte ntion re ce ntly in h e alth  care . Ye t, h ow  
and w h y O SS is  be ing adopte d w ith in h ospitals in particular re m ains a poorly unde rstood is -
sue . Th is  re se arch  atte m pts to furth e r th is  unde rstanding. A m ixe d- m e th od re se arch  approach  
w as use d to e xplore  th e  e xte nt of O SS adoption in h ospitals as w e ll as th e  factors facilitating 
and inh ibiting adoption.

Th e  findings sugge st a ve ry lim ite d adoption of O SS in h ospitals. H ospitals te nd to adopt ge n-
e ral- purpose  inste ad of dom ain- spe cific O SS. W e  found th at softw are  ve ndors are  th e  critical 
factor facilitating th e  adoption of O SS in h ospitals. Conve rse ly, lack  of in- h ouse  de ve lopm e nt, 
as w e ll as a pe rce ive d lack  of se curity, q uality, and accountability of O SS products w e re  factors 
inh ibiting adoption. An e m pirical m ode l is  pre se nte d to illustrate  th e  factors facilitating and 
inh ibiting th e  adoption of O SS in h ospitals.

h ttp://w w w .re se arch .um bc.e du/~ cse am an/pape rs/IJH ISI08.pdf 

http://www.research.umbc.edu/~cseaman/papers/IJHISI08.pdf


upco m ing events

M ay 10-13

CNIE Inte rnational Confe re nce

Ottaw a, ON

W ith  an e xpe cte d atte ndance  of ove r 400 
national and inte rnational de le gate s 
w ork ing in th e  fie lds of e ducational te ch -
nology, h e alth  e ducation, K- 12 e duca-
tion, m ulti- m e dia de sign and distance  
le arning, CNIE offe rs a uniq ue  opportun-
ity for le arning, ne tw ork ing and ide a e x-
ch ange . Join colle ague s from  across th e  
e ducation spe ctrum  discussing, de bating 
and e xploring th e  inte gration of le arning 
and te ch nology.

h ttp://w w w .le arningconfe re nce .ca/
cnie 2009

M ay 12-13

BSD Can

Ottaw a, ON

BSD Can h as e stablish e d itse lf as th e  te ch -
nical confe re nce  for pe ople  w ork ing on 
and w ith  BSD  base d ope rating syste m s 
and re late d proje cts. Th e  organiz e rs  h ave  
found a form ula th at appe als to a w ide  
range  of pe ople  from  e xtre m e  novice s to 
advance d de ve lope rs.

h ttp://w w w .bsdcan.org 

April 8

IT360

Toronto, ON

IT360 is  w h e re  IT profe ssionals and busi-
ne ss  de cision m ak e rs ge t k now le dge  
th rough  in- de pth  confe re nce  se ssions. 
IT360 focuse s  on unifie d com m unica-
tions, se curity, cloud com puting and vir-
tualiz ation.

h ttp://w w w .it360.ca/

April 17-18

CO SSFEST

Calgary, AB

CO SSFEST  de m onstrate s th e  use  of ope n 
source  to incre ase  th e  capabilitie s  and 
com pe titive ne ss  of your busine ss. CO SS-
FEST brings toge th e r th ough t le ade rs in 
th e  te ch nology industry, te ch nology pro-
fe ssionals, busine ssm e n, and com pute r 
e nth usiasts to sh are  th e  late st ne w s and 
ope n source  k now - h ow .

h ttp://w w w .cossfe st.ca/ 

M ay 4-6

M Ce Te ch

Ottaw a, ON

M CETECH  aim s at bringing toge th e r 
re se arch e rs, de cision m ak e rs, and 
practitione rs inte re ste d in e xploring th e  
m any face ts of Inte rne t applications and 
te ch nologie s.

h ttp://w w w .m ce te ch .org/ 
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http://www.it360.ca/
http://www.cossfest.ca/
http://www.mcetech.org/
http://www.learningconference.ca/cnie2009/index.php?option=com_frontpage&Itemid=1
http://www.bsdcan.org/


upco m ing events

M ay 16-24

ICSE

Vancouve r, BC

ICSE, th e  Inte rnational Confe re nce  on 
Softw are  Engine e ring,®  is  th e  pre m ie r 
softw are  e ngine e ring confe re nce , provid-
ing a forum  for re se arch e rs, practitione rs 
and e ducators to pre se nt and discuss th e  
m ost re ce nt innovations, tre nds, e xpe ri-
e nce s and conce rns in th e  fie ld of soft-
w are  e ngine e ring.

h ttp://w w w .cs.uore gon.e du/e ve nts/
icse 2009 /h om e /

M ay 17-22

O pe n Source  Program s for M ac

BC Public Sch ool Syste m

In th is  k now W EEK w e  w ill look  at ope n 
source  program s for M ac th at can be  
use d for brow sing, vide o podcasting, in-
stant m e ssaging, e m ails, podcasting, 
vide o playback , w ord proce ssing/office  
suite s, sound re cording, publish ing, as 
w e ll as oth e rs. W e  w ill also look  at w ays 
th at you can use  th e se  tools in your 
classroom  and sh are  som e  e xam ple s of 
h ow  te ach e rs are  curre ntly using th e se  in 
classroom s.

h ttp://k now sch ools.ca/m oodle /m od/
book /vie w .ph p?id=12

M ay 13-15

Sum m e rCam p

Ottaw a, ON

Th is e ve nt w ill bring toge th e r industry, 
acade m ia, gove rnm e nt, and com m unity 
to le arn about ope n source  and to e n-
courage  cross pollination of ide as and tal-
e nt.

h ttp://w w w .fosslc.org/drupal/
sum m e rcam p2009

M ay 16-17

M SR M ining Ch alle nge

Vancouve r, BC

Th e  M SR M ining Ch alle nge  brings toge th -
e r re se arch e rs and practitione rs w h o are  
inte re ste d in applying, com paring, and 
ch alle nging th e ir m ining tools and ap-
proach e s  on softw are  re positorie s  for 
ope n source  proje cts. Unlik e  pre vious 
ye ars th at h ave  e xam ine d a single  proje ct 
or m ultiple  proje cts in isolation, th is  ye ar 
th e  M SR ch alle nge  involve s e xam ining 
th e  GNO M E D e sk top Suite  of proje cts. 
Th e  e m ph asis  th is  ye ar is  on h ow  th e  pro-
je cts are  re late d and h ow  th e y inte ract.

h ttp://m sr.uw ate rloo.ca/m sr2009 /
ch alle nge /inde x.h tm l 
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http://www.fosslc.org/drupal/summercamp2009
http://msr.uwaterloo.ca/msr2009/challenge/index.html
http://www.cs.uoregon.edu/events/icse2009/home/
http://knowschools.ca/moodle/mod/book/view.php?id=1228&chapterid=389
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Le ad e rs in O pe n Source  

M apping Te ch nology D e ve lopm e nt

And  Com m e rcializ ation

D M  Solutions Group Inc. 200- 30 Rose m ount Ave nue , O ttaw a O N K1Y 1P4
Te l: + 1 613.565.5056, Fax: + 1 613.565.5056, Em ail: info@ dm solutions.ca

h ttp://w w w .dm solutions.ca h ttp://w w w .m apsh e rpa.com

• D M SG Fusion

• JXLib

• M apSe rve r

• O pe nLaye rs

M apping Pre se ntation 
Tools and Data

• M apSh e rpa W e b 
   M apping Platform

• D ata products

Com m e rcialization

“M apping in th e  h and s of e ve ryone”

http://www.dmsolutions.ca
http://www.mapsherpa.com


Th e  goal of th e  O pe n Source  Busine ss  Re -
source  is  to provide  q uality and insigh tful 
conte nt re garding th e  issue s  re le vant to 
th e  de ve lopm e nt and com m e rcializ ation 
of ope n source  asse ts. W e  be lie ve  th e  be st 
w ay to ach ie ve  th is  goal is  th rough  th e  
contributions and fe e dback  from  e xpe rts 
w ith in th e  busine ss  and ope n source  
com m unitie s.

O SBR re ade rs are  look ing for practical 
ide as th e y can apply w ith in th e ir ow n or-
ganiz ations. Th e y also appre ciate  a th or-
ough  e xploration of th e  issue s  and 
e m e rging tre nds surrounding th e  busi-
ne ss  of ope n source . If you are  conside r-
ing contributing an article , start by ask ing 
yourse lf:

1. D oe s m y re se arch  or e xpe rie nce  
     provide  any ne w  insigh ts or pe rspe ct-
     ive s?

2. D o I ofte n find m yse lf h aving to 
     e xplain th is  topic w h e n I m e e t pe ople  
     as th e y are  unaw are  of its re le vance ?

3. D o I be lie ve  th at I could h ave  save d 
     m yse lf tim e , m one y, and frustration if 
     som e one  h ad e xplaine d to m e  th e  
     issue s  surrounding th is  topic?

4. Am  I constantly corre cting m isconce p-
    tions re garding th is  topic?

5. Am  I conside re d to be  an e xpe rt in th is  
    fie ld? For e xam ple , do I pre se nt m y 
    re se arch  or e xpe rie nce  at confe re nce s?

Co ntribute

Upcom ing Editorial Th e m e s

 April 2009 : O pe n APIs 
Gue st Editor: M ich ae l W e iss,
Carle ton Unive rsity

 M ay 2009 : O pe n Source  in Gove rnm e nt
Gue st Editor: Jam e s Bow e n,
Unive rsity of O ttaw a

 June  2009 : W om e n in O pe n Source
Gue st Editor: Rik k i Kite
LinuxPro M agaz ine
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If your answ e r is  "ye s" to any of th e se  
q ue stions, your topic is  probably of in-
te re st to O SBR re ade rs.

W h e n w riting your article , k e e p th e  fol-
low ing points in m ind:

1. Th orough ly e xam ine  th e  topic; don't 
     le ave  th e  re ade r w ish ing for m ore .

2. Know  your ce ntral th e m e  and stick  to it.

3. D e m onstrate  your de pth  of unde r-
     standing for th e  topic, and th at you 
     h ave  conside re d its be ne fits, possible  
     outcom e s, and applicability.

4. W rite  in th ird- pe rson form al style .

Th e se  guide line s sh ould assist in th e  pro-
ce ss  of translating your e xpe rtise  into a 
focuse d article  w h ich  adds to th e  k now -
le dgable  re source s available  th rough  th e  
O SBR. 



Form atting Guide line s:

All contributions are  to be  subm itte d in 
.txt or .rtf form at.

Indicate  if your subm ission h as be e n pre -
viously publish e d e lse w h e re .

D o not se nd article s sh orte r th an 1500 
w ords or longe r th an 3000 w ords.

Be gin w ith  a th ough t- provok ing q uota-
tion th at m atch e s  th e  spirit of th e  article . 
Re se arch  th e  source  of your q uotation in 
orde r to provide  prope r attribution.

Include  a 2- 3 paragraph  abstract th at 
provide s th e  k e y m e ssage s you w ill be  
pre se nting in th e  article .

Any q uotations or re fe re nce s w ith in th e  
article  te xt ne e d attribution. Th e  U RL to 
an online  re fe re nce  is  pre fe rre d; w h e re  no 
online  re fe re nce  e xists, include  th e  nam e  
of th e  pe rson and th e  full title  of th e  art-
icle  or book  containing th e  re fe re nce d 
te xt. If th e  re fe re nce  is  from  a pe rsonal 
com m unication, e nsure  th at you h ave  
pe rm ission to use  th e  q uote  and include  
a com m e nt to th at e ffe ct.

Provide  a 2- 3 paragraph  conclusion th at 
sum m ariz e s  th e  article 's m ain points and 
le ave s th e  re ade r w ith  th e  m ost im port-
ant m e ssage s.

If th is  is  your first article , include  a 75-
150 w ord biograph y.

If th e re  are  any additional te xts th at 
w ould be  of inte re st to re ade rs, include  
th e ir full title  and location U RL.

Include  5 k e yw ords for th e  article 's 
m e tadata to assist se arch  e ngine s in find-
ing your article .

Co ntribute

Copyrigh t:  

You re tain copyrigh t to your w ork  and 
grant th e  Tale nt First Ne tw ork   pe rm is-
s ion to publish  your subm ission unde r a 
Cre ative  Com m ons lice nse .  Th e  Tale nt 
First Ne tw ork  ow ns th e  copyrigh t to th e  
colle ction of w ork s   com prising e ach  e di-
tion  of  th e   O SBR.    All   conte nt   on   th e  
O SBR and Tale nt First Ne tw ork  w e bsite s  
is    unde r   th e    Cre ative    Com m ons 
attribution (h ttp://cre ative com m ons.org/
lice nse s/by/3.0/) lice nse  w h ich  allow s for 
com m e rcial and non- com m e rcial re distri-
bution  as w e ll as m odifications of th e  
w ork  as long as th e  copyrigh t h olde r is   at-
tribute d. 
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Th e  O SBR is  se arch ing for th e  righ t 
sponsors. W e  offe r a targe te d re ade rsh ip 
and h ard- to- ge t conte nt th at is  re le vant 
to com panie s, ope n source  foundations 
and e ducational institutions. You can 
be com e  a gold sponsor (one  ye ar 
support) or a th e m e  sponsor (one  issue  
support). You can also place  1/4, 1/2 or 
full page  ads.

For pricing de tails, contact th e  Editor 
dru@ osbr.ca).

http://creativecommons.org/licenses/by/3.0


Go ld S po ns o rs

Th e  Tale nt First Ne tw ork  pro-
gram  is  funde d in part by th e  
Gove rnm e nt of O ntario.

Th e  Te ch nology Innovation M anage m e nt (TIM ) program  is  a m aste r's  
program  for e xpe rie nce d e ngine e rs. It is  offe re d by Carle ton Uni-
ve rsity's D e partm e nt of Syste m s and Com pute r Engine e ring. Th e  TIM  
program  offe rs both  a th e sis  base d de gre e  (M .A.Sc.) and a proje ct base d 
de gre e  (M .Eng.).  Th e  M .Eng is  offe re d re al- tim e  w orldw ide . To apply, 
ple ase  go to: h ttp://w w w .carle ton.ca/tim /sub/apply.h tm l. 
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http://www.carleton.ca/tim/sub/apply.html



