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Editorial
D ru Lavigne  and M ich ae l W e iss  discuss th e  e ditorial th e m e  of O pe n 
APIs.

An Introduction to O pe n APIs
Carle ton Unive rsity stude nts provide  a glossary of te rm s associate d 
w ith  O pe n APIs and pre se nt som e  re source s th at discuss th e ir busi-
ne ss  value .

M apping M ash up Ecosyste m s
M ich ae l W e iss  from  Carle ton Unive rsity de scribe s  a re se arch  fram e -
w ork  to e xam ine  th e  structure  of th e  m ash up e cosyste m  and its 
grow th  ove r tim e  using ne tw ork  analysis  to obtain k e y ch aracte ristics 
of th e  e cosyste m  and ide ntify significant e cosyste m  m e m be rs and 
th e ir re lationsh ips.

Lice nsing of O pe n APIs
G.R. Gangadh aran, a re se arch  scie ntist at th e  Novay in th e  Ne th e r-
lands, provide s an ove rvie w  of ope n API lice nsing, provide  e xam ple s 
from  curre nt ope n APIs, and brie fly discusse s  ope n lice nsing of ope n 
APIs.

Using JavaScript Toolk its to Cre ate  Rich  Inte rne t Applications
O w e n Byrne , Se nior M anage r of Trave lpod Labs, com pare s th e  fe a-
ture s  of th e  m ost com m only use d JavaScript Toolk its use d to cre ate  
rich  Inte rne t applications and discusse s  h ow  fre e ly available  toolk its 
are  able  to com pe te  against proprie tary alte rnative s.

M e asuring M odularity in O pe n Source  Code  Base s
Ste ve n M ue gge  and Robe rto M ile v of Carle ton Unive rsity de scribe  a 
m e th od for e xam ining th e  e volving m odularity of large - scale  softw are  
syste m s and introduce  a ne w  m odularity m e tric for com paring code  
base s  of diffe re nt siz e .

Torys Te ch nology Law  Spe ak e r Se rie s
Byron Th om , a stude nt at at th e  Unive rsity of O ttaw a's Faculty of Law , 
sum m ariz e s  a re ce nt Torys Te ch nology Law  Spe ak e r Se rie s  
pre se ntation w h ich  introduce d a nove l inte rpre tation of copyrigh t in 
th e  age  of O SS using a spatial fram e w ork  to de al w ith  ope n source  li-
ce nse s. 

Upcom ing Eve nts
Canadian ope n source  e ve nts at a glance .

Ne w sbyte s
W h ats ne w  and notable  in th e  w orld of ope n source .
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Edito rial

A few  sh ort years ago, th e  te rm  "Inte rne t" 
re fle cte d th e  te ch nical savvy sitting at a 
w ork station re ading e m ail or using a 
se arch  e ngine  to find data. Today, pe ople  
of all age s are  using all m anne r of de vice s 
to: obtain public transit dire ctions w ith  
Google  M aps, sh are  ph otos using Flick r 
and vide os using YouTube , Tw e e t th e ir 
w h e re abouts, m e e t ne w  frie nds th rough  
Face book , and pe rform  countle ss oth e r 
activitie s  w h ich  h ave  q uick ly be com e  ubi-
q uitous to e ve ry day life .

Th is new  gene ration of online  activitie s  
is  th e  re sult of ope n APIs, m ash ups, and 
rich  Inte rne t applications. Th e se  con-
ce pts  are   th e   focus  of   th e  April  issue  
of  th e  O SBR. Th e  auth ors h ave  done  an 
e xce lle nt job of tak ing th e  e ditorial th e m e  
of "O pe n APIs" from  th e  m yste rious 
re alm  of program m ing into th e ir 
applicability to daily life  and busine ss.

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 
M ay issue  of th e  O SBR is  "O pe n Source  in 
Gove rnm e nt" and th e  gue st e ditor w ill be  
Jam e s Bow e n from  th e  Unive rsity of 
O ttaw a. Contact th e  e ditor if you're  
inte re ste d in a subm ission for th is  issue .

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.

W eb site s and  applications on th e  W e b  
se rve  significant volum e s of data. In th e  
past, th is  data w as h idde n be h ind w e b  
page s th at only h um ans could re ad. Th is  
m ade  it difficult for oth e rs to re use  th is  
data in oth e r applications, usually in-
volving te dious and volatile  w e b  scraping. 
It also re q uire d use rs  to com e  to your 
w e bsite  to acce ss  th e  data, w h ich  lim ite d 
its re ach . 

Th e  e d itorial th em e  of th is issue , "O pe n 
APIs", pre se nts a re ce nt solution to th is  
proble m : providing an ope n API to your 
w e bsite . Th e  article s in th is  issue  sh ow  
h ow  com panie s  can m ak e  th e ir data m ore  
acce ssible  and e xte nd th e ir re ach  th rough  
ope n APIs. Th e y also discuss th e  issue s  
and te ch niq ue s  re late d to th e  provision 
and use  of ope n APIs.

Th is issue  h as four articles re late d to th e  
ope n API th e m e  and tw o re gular contribu-
tions. Th e  first article , An Introduction to 
O pe n APIs, w as w ritte n colle ctive ly by th e  
stude nts of a course  on W e b 2.0: Colle ct-
ive  W e b, w h ich  is  offe re d as one  of th e  
course s  w ith in th e  Te ch nology Innovation 
M anage m e nt (TIM ) program  at Carle ton 
Unive rsity. It provide s an introduction to 
th e  te rm inology of ope n APIs and 
m ash ups, and discusse s  th e  busine ss  re as-
ons for ope ning an API.

Th e  second  article, M apping M ash up 
Ecosyste m s, by M ich ae l W e iss  of Carle ton 
Unive rsity, tak e s  an e cosyste m  pe rspe ct-
ive  on m ash ups and ope n APIs. It 
pre se nts a m e th od for m apping th e  
m ash up e cosyste m , and discusse s  th e  m a-
nage rial insigh ts w e  can gain from  th is  
analysis.

Th e  th ird  article, Licensing of O pe n APIs, 
by G.R. Gangadh aran at th e  Novay 
Te le m atica Institute  in Th e  Ne th e rlands, 
e xam ine s a topic w h ose  im portance  w ill 
only grow  w ith  tim e , as ope n APIs and 
m ash ups  ge t  m ore   ingraine d  in  th e  w ay 
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w e  de ve lop softw are . It de als w ith  th e  im -
portant issue  of prote cting th e  inte lle ctu-
al prope rty containe d in ope n APIs. It 
give s an ove rvie w  of ope n API lice nsing 
and provide  e xam ple s from  curre nt ope n 
APIs. It also discusse s  strate gic issue s  of li-
ce nsing ope n APIs. 

Th e  fourth  article, Using JavaScript 
Toolk its to Cre ate  Rich  Inte rne t Applica-
tions, is  w ritte n by O w e n Byrne , co-
founde r and original de ve lope r of 
digg.com , and curre ntly Se nior M anage r 
of Trave lpod Labs in O ttaw a. It discusse s  
th e  se le ction and use  of soph isticate d 
JavaScript toolk its lik e  Prototype  and 
jQue ry, w h ich  are  e sse ntial fram e w ork s  
for w riting Rich  Inte rne t Applications 
(RIA) and m ash ups. It inform s us on th e  
im portance  of ope n source  alte rnative s 
to proprie tary fram e w ork s  for construc-
ting RIAs. It also de scribe s  th e  auth or's 
e xpe rie nce  in using th e se  toolk its in 
building a m e ta- se arch  application for tri-
padvisor.com .

Th e  fifth  article, M easuring M odularity 
in O pe n Source  Code  Base s, by Ste ve n 
M ue gge , a faculty m e m be r in th e  TIM  
program , and Robe rto M ile v, a re ce nt 
graduate  from  th e  TIM  program , e xam -
ine s  h ow  m odularity e volve s in ope n 
source  softw are  syste m s. It provide s ini-
tial e vide nce  th at as a large  softw are  sys-
te m  e volve s, m ajor arch ite ctural ch ange s 
w ill first le ad to a de cre ase  in m odularity, 
and are  th e n follow e d by re factoring 
activitie s, w h ich  incre ase  m odularity.

Th e  sixth  article, Torys Tech nology Law  
Spe ak e r Se rie s : O pe n Source  Lice nse s  and 
th e  Boundarie s  of Know le dge  Production, 
by Byron Th om , a stude nt at th e  Law  
Faculty of th e  Unive rsity of O ttaw a, 
sum m ariz e s  a re ce nt le cture  give n by 
M ich ae l M adison, Associate  D e an for 
Re se arch  and Profe ssor of Law  at th e  
Unive rsity of Pittsburgh  Sch ool of Law . 

I h ope  you enjoy learning m ore  about 
th is  e ditorial th e m e  as m uch  as w e  e n-
joye d putting th is  issue  toge th e r. Ple ase  
fe e l fre e  to contact th e  auth ors or th e  e dit-
ors for q ue stions, insigh ts, or com m e nts 
on th is  im portant topic.

M ich ae l W e iss

Gue st Editor

M ich ae l W e iss h old s a faculty appoint-
m e nt in th e  D e partm e nt of Syste m s and  
Com pute r Engine e ring at Carle ton Uni-
ve rsity, and  is a m e m be r of th e  Te ch nology 
Innovation M anage m e nt program . H is re -
se arch  inte re sts includ e  ope n source  e cosys-
te m s, m ash ups/W e b  2.0, busine ss proce ss 
m od e ling, social ne tw ork  analysis, and  
prod uct arch ite cture  and  d e sign. M ich ae l 
h as publish e d  on th e  e volution of ope n 
source  com m unitie s, lice nsing of ope n se r-
vice s and  th e  innovation in th e  m ash up 
e cosyste m . 
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Intro ductio n to  Open apIs

"Th e  API h as b e e n arguably th e  m ost im -
portant [...] th ing w e ’ve  d one  w ith  Tw itte r. 
It h as allow e d  us, fi rst of all, to k e e p th e  
se rvice  ve ry sim ple  and  cre ate  a sim ple  
API so th at d e ve lope rs can build  on top of 
our infrastructure  and  com e  up w ith  id e as 
th at are  w ay b e tte r th an our id e as, and  
build  th ings lik e  Tw itte rrifi c, w h ich  is just 
a b e autiful e le gant w ay to use  Tw itte r th at 
w e  w ould n’t h ave  b e e n able  to ge t to, b e ing 
a ve ry sm all te am ."  

Biz  Stone , co- founde r of Tw itte r 
h ttp://w w w .re adw rite w e b.com /arch ive s/

tw itte r_ope n_platform _advantage .ph p

Th is  article  provide s a glossary of te rm s 
associate d w ith  ope n APIs w h ich  can 
se rve  as an introduction to th e  oth e r art-
icle s in th is  issue  of th e  O SBR. W e  th e n 
discuss th e  busine ss  opportunitie s  th at 
can be  cre ate d th rough  an ope n API and 
provide  vide o and te xt re source s w h ich  
pre se nt furth e r th ough ts on th e  busine ss  
value  inh e re nt in ope n APIs.

Glossary of Te rm s

H e re  w e  pre se nt de finitions for th e  m ost 
com m only use d te rm s associate d w ith  
ope n APIs.

AJAX: asynch ronous JavaScript and XM L. 
Enable s update s to a w e b  page  w ith out 
re q uiring th e  brow se r to re load th e  page . 
Th e  rationale  be h ind AJAX is  th at ofte n 
only a sm all portion of th e  w e b  page  
ch ange s. W e b page s using AJAX are  
s ignificantly m ore  re sponsive  th an page s 
th at do not.

API: application program m ing inte rface . 
W ik ipe dia de fine s  an API as "a se t of 
routine s, data structure s, obje ct classe s  
and/or protocols provide d by librarie s  
and/or ope rating syste m  se rvice s in or-
de r to support th e  building of applica-
tions" (h ttp://e n.w ik ipe dia.org/w ik i/Api).
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Colle ctive  inte llige nce : colle ctive  inte lli-
ge nce  is  th e  inform ation and insigh ts 
th at can be  e xtracte d from  th e  colle ctive  
se t of inte ractions and contributions 
m ade  by a use r com m unity, and th e  use  
of th is  inte llige nce  to act as a filte r for 
w h at is  valuable  to th e  use rs. Colle ctive  
inte llige nce  e m e rge s from  use r- contrib-
ute d conte nt and th e  proce ss  of se nse -
m ak ing. 

Ge ne rativity: th e  capacity of a syste m  to 
produce  unanticipate d ch ange s th rough  
unfilte re d contributions from  broad and 
varie d audie nce s. Te ch nological ge ne r-
ativity de scribe s  th e  q uality of th e  Inte r-
ne t th at allow s pe ople  unre late d to 
ve ndors to produce  conte nt in th e  form  
of applications th rough  m ash ups and 
use r- contribute d conte nt in th e  form  of 
w ik is  and blogs. Th e  first ge ne ration of 
th e  Inte rne t w as a non- ge ne rative  syste m  
w h ose  conte nt w as controlle d by a sm all 
num be r of partie s. W ith  W e b 2.0 te ch no-
logie s  and practice s, th e  ge ne rative  po-
te ntial of W e b h as re e m e rge d, allow ing 
use rs  to participate  and collaborate  in 
th e  cre ation of its conte nt.

M ash up: m ash ups com bine  data and se r-
vice s provide d by th ird partie s  th rough  
ope n APIs, such  as Google  M aps and 
Flick r, as w e ll as inte rnal data source s 
ow ne d by use rs. M ash ups are  an e xam ple  
of re com binant innovation. M ash ups can 
be  im ple m e nte d dire ctly w ith in th e  clie nt 
brow se r or on a se rve r. Clie nt- side  
m ash ups ofte n acce ss  ope n APIs th rough  
AJAX.  W ik ipe dia de scribe s  and provide s 
e xam ple s of diffe re nt type s of m ash ups 
(h ttp://e n.w ik ipe dia.org/w ik i/M ash up_
(w e b_application_h ybrid)).

Ne tw ork  e ffe ct: ne tw ork  e ffe cts, also 
k now n as ne tw ork  e xte rnalitie s, occur 
w h e n th e  value  of a good, se rvice  or a 
sh are d re source  is  affe cte d by th e  num -
be r of its use rs. Ne tw ork  e ffe cts can be  
positive  w h e n th e  value  of th e  good 
incre ase s  w ith  th e  num be r of use rs.

http://www.readwriteweb.com/archives/twitter_open_platform_advantage.php
http://en.wikipedia.org/wiki/Api
http://en.wikipedia.org/wiki/Mashup_(web_application_hybrid)
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An e xam ple  of a positive  ne tw ork  e ffe ct is  
se e n w h e n m ore  pe ople  use  a type  of 
cre dit card, causing m ore  m e rch ants to 
acce pt it. Ne tw ork  e ffe ct can also be  ne g-
ative  w h e n th e  value  de cre ase s  as th e  
num be r of use rs  incre ase . A h igh w ay, 
jam m e d w ith  cars re duce s its value  to 
e ach  com m ute r as traffic slow s, is  an e x-
am ple  of a ne gative  ne tw ork  e ffe ct.

Ope n API: an ope n API give s use rs  acce ss  
to th e  ope n conte nt data or se rvice s of an 
inform ation te ch nology (IT) platform . A 
w e ll- k now n e xam ple  is  th e  Google  M aps 
API w h ich  ge ne rate s m aps for a give n loc-
ation, and its output can be  com bine d 
w ith  oth e r data and se rvice s into 
m ash ups. O pe n APIs provide  use rs  w ith  
an innovation toolk it in th e  se nse  of th e  
use r innovation paradigm . Th e    P2P 
Foundation    (h ttp://p2pfoundation.ne t/
O pe n_API) provide s a furth e r discussion 
on th e  im portance  of ope n APIs.

Ope n conte nt: one  of th e  de fining ch arac-
te ristics of W e b 2.0 is  ope nne ss. O pe n 
conte nt is  publish e d in a form at th at e x-
plicitly allow s copying and m odification. 
Th e   Cre ative  Com m ons   (h ttp://cre ative
com m ons.org/) provide s a ch oice  of li-
ce nse s  w h ich  are  ofte n use d to de scribe  
th e  righ ts associate d w ith  ope n conte nt.

Re com binant innovation: de scribe s  a 
vie w  of innovation as a proce ss  th rough  
w h ich  ne w  ide as e m e rge  as th e  com bina-
tion of e xisting ide as. Th is  proce ss  can 
sh orte n th e  le arning curve  as it com bine s 
k now n e le m e nts in nove l w ays. Re com -
binant innovation allow s innovators to 
sh are  past e xpe rie nce  and provide s a di-
ve rsity of proble m  solving fram e s. 

Se nse m ak ing: th e  capacity for m ak ing 
se nse  of com ple x se ts of inform ation dur-
ing a situation in w h ich  ne w  proble m s, 
opportunitie s, or task s  pre se nt th e m -
se lve s, or old one s re surface . Se nse m ak -
ing aim s to h e lp pe ople  act in an 
inform e d and e ffe ctive  m anne r. 6

M ash ups and oth e r W e b 2.0 te ch nologie s  
support th e  se nse m ak ing proce ss  by e n-
abling collaboration, visualiz ation, and 
casual inte raction w ith  data source s 
th rough  w h ich  use rs  can gain insigh ts in-
to th e  structure  and inte rpre tation of th e  
data. 

Use r-contribute d conte nt: W e b 2.0 prac-
tice s and te ch nologie s  h ave  e m pow e re d 
use rs  to participate  and collaborate  in 
th e  cre ation of conte nt. Th is  conte nt cre -
ate d by use rs  is  th e  basis  for th e  e xiste nce  
of social ne tw ork ing w e bsite s  and 
portals. Sim ilarly, w e bsite s  lik e  Flick r and 
YouTube  prim arily de pe nd upon use r up-
loade d conte nt and provide  a fram e w ork  
to cate goriz e  th e  conte nt using use r- ge n-
e rate d tags. Contributions such  as ph o-
tos, re vie w s, ratings, and lists of frie nds 
are  conside re d to be  active . Contribu-
tions in th e  form  of be h avioural data 
such  as click stre am s, page  vie w s, and pur-
ch ase s  as w e ll as re source s such  as com -
puting capacity are  conside re d to be  
passive .

Use r innovation: traditionally, product 
de ve lopm e nt h as be e n com pany- ce ntric. 
In th is  m ode l, th e  inte rface  to th e  cus-
tom e r is  th e  product prototype  and fe e d-
back  on h ow  w e ll custom e r ne e ds are  
be ing m e t is  obtaine d late  in th e  product 
de ve lopm e nt cycle . In use r innovation 
(h ttp://e n.w ik ipe dia.org/w ik i/Use r_inno
vation), th e  locus of innovation sh ifts 
from  th e  com pany to th e  custom e r. Th e  
ne w  inte rface  to th e  custom e r is  now  a 
solution platform  th at custom e rs can ad-
apt to th e ir ne e ds using innovation 
toolk its. O pe n APIs can be  conside re d in-
novation toolk its.

W e b 2.0: a ph e nom e m on th at form s th e  
basis  of th e  ne xt ge ne ration of th e  Inte r-
ne t and th at m anife sts itse lf in te rm s of 
use r- contribute d conte nt, ope nne ss  as 
se e n in ope n APIs and ope n conte nt, and 
ne tw ork  e ffe cts.

http://p2pfoundation.net/Open_API
http://creativecommons.org/
http://en.wikipedia.org/wiki/User_innovation
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W e b scraping: an approach  to e xtract 
structure d inform ation from  w e bsite s  
th at do not offe r an ope n API to provide  
data acce ss. An API to a w e bsite  cre ate d 
th rough  w e b  scraping is  also k now n as an 
im plicit API. An e xam ple  of w e b  scraping 
is    H ousingM aps   (h ttp://h ousingm aps.
com ), th e  first Google  M aps m ash up 
w h ich  m ixe d data from  Craigslist w ith  
Google 's m aps. At th e  tim e , ne ith e r 
Craigslist or Google  M aps provide d an 
ope n  API  to  th e ir se rvice s, so th e  cre ator 
of H ousingM aps h ad to re sort to w e b 
scraping to e xtract th e  data from  th e se  
s ite s. 

W idge ts: also k now n as gadge ts, th e se  are  
sm all, re usable  com pone nts th at allow  
conte nt from  m ultiple  source s to be  e as-
ily inte grate d into w e bsite s  w ith out pro-
gram m ing. For e xam ple , a w idge t can 
provide  acce ss  to a use r's  Tw itte r fe e ds on 
h e r  h om e   page    (h ttp://w idge tbox.com /
w idge t/tw idge t). Th e  te rm  w idge t can be  
use d to re fe r to a m ash up th at com pose s  
only one  ope n API. M ost e arly m ash ups 
w e re  w idge ts, and  w idge ts continue  to 
re pre se nt a significant pe rce ntage  of 
m ash ups. To inte grate  a w idge t into your 
w e bsite , you only ne e d to paste  an U RL 
or a pie ce  of JavaScript into th e  H TM L 
code  of your page .

Im portance  of Ope n APIs

As m e ntione d in th e  introductory q uote  
by Tw itte r co- founde r Biz  Stone , ope ning 
an API to an application cre ate s oppor-
tunitie s  for e xte rnal innovation. Giving 
th ird- party de ve lope rs program m atic ac-
ce ss  to an application allow s th e m  to add 
value  in unanticipate d w ays, and adds re -
source s to your de ve lopm e nt e ffort th at 
you w ould not oth e rw ise  h ave  acce ss  to. 
You can th us tap into th e  long tail (h ttp://
e n.w ik ipe dia.org/w ik i/Th e _Long_Tail) of 
unde rse rve d use rs  w h o w rite  th e ir ow n 
applications to m e e t th e ir spe cific ne e ds, 
if give n th e  opportunity. 
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W ith  e xte rnal de ve lopm e nt, th e  ris k  of de -
ve lopm e nt is  carrie d by oth e rs, but you 
can none th e le ss re ap th e  be ne fits from  
succe ssful innovations. Th is  is  w h at 
Google  doe s w h e n it give s use rs  acce ss  to 
its vast com puting infrastructure  w h e n 
providing such  se rvice s as Google  M aps, 
or  any  of   its  oth e r (h ttp://w w w .pro
gram m able w e b.com /apitag/?q =google
& sort=date ).

W h e n you ope n an API, follow  e stab-
lish e d standards w h e re  th e y e xist. 
Jak ob's  law  (h ttp://w w w .use it.com /ale rt
box/20000723.h tm l)  im plie s th at th e  
large st opportunity to incre ase  s ite  traffic 
is  to give  use rs  an e asy w ay of inte grating 
your conte nt into th e ir s ite s. Th is  can 
tak e  th e  form  of a w idge t or  an ope n API 
w h ich  oth e r de ve lope rs can use  to build 
w idge ts and m ash ups th at le ve rage  your 
API. Incre ase d  traffic provide s opportun-
itie s  to m one tiz e  your application 
th rough  oth e r ave nue s, such  as adve rt-
ising.

If your application or se rvice  colle cts in-
form ation from  use rs, such  as ph otos or 
profile s, use rs   e xpe ct to ge t acce ss  to 
th e ir inform ation th rough  an ope n API. 
Th e y don't w ant to be  lock e d into a par-
ticular se rvice , and w ill base  th e ir de -
cision on w h ich  se rvice  to use , in part, on 
th e  e xiste nce  of an ope n API.

Th e  glossary d e finitions w e re  contribute d  
by th e  stud e nts of th e  SYSC 5801 course  on 
W e b  2.0:  Colle ctive   W e b   (h ttp://w w w .sce .
carle ton.ca/faculty/w e iss/course s/SYSC58
01/SYSC%205801%20O utline .pd f), a gra-
d uate  course  taugh t in th e  TIM  program . 
Th is glossary w ill be  part of a w ik i book  
on W e b  2.0 th at th e  stud e nts h ave  w ritte n 
colle ctive ly. 

http://www.programmableweb.com/apitag/?q=google&sort=date
http://www.useit.com/alertbox/20000723.html
http://www.sce.carleton.ca/faculty/weiss/courses/SYSC5801/SYSC%205801%20Outline.pdf
http://www.housingmaps.com/
http://www.widgetbox.com/widget/twidget
http://en.wikipedia.org/wiki/The_Long_Tail
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"A k e y ad vantage  of th e  ad ve nt of ope n 
APIs is th at m any pe ople  can sim ultan-
e ously tack le  a particular proble m  by 
w ork ing on th e ir ow n ve rsion of a 
m ash up."  

Palfre y &  Gasse r 
h ttp://cybe r.law .h arvard.e du/inte rop/

pdfs/inte rop- m ash ups.pdf

M ash ups e nable  use rs  to “m ix and 
m atch ” data and use r inte rface  e le m e nts 
from  diffe re nt online  inform ation 
source s  to   cre ate    ne w     applications 
(h ttp://ie e e xplore .ie e e .org/xpl/fre e abs_
all.jsp?arnum be r=462009 3). Th e  cre ation 
of m ash ups is  supporte d by a com ple x 
e cosyste m  of inte rconne cte d data pro-
vide rs, m ash up platform s, and use rs. In 
our re ce nt re se arch , w e  e xam ine d th e  
structure  of th e  m ash up e cosyste m  and 
its grow th  ove r tim e . Th e  m ain contribu-
tion of our re se arch  is  a m e th od for th e  
analysis  of m ash up e cosyste m s. Its nov-
e lty lie s  in th e  de ve lopm e nt of te ch -
niq ue s  for m apping th e  m ash up 
e cosyste m , and th e  use  of ne tw ork  ana-
lysis  to obtain k e y ch aracte ristics of th e  
e cosyste m  and ide ntify significant e cosys-
te m  m e m be rs and th e ir re lationsh ips. In 
th is  pape r, w e  sum m ariz e  th e  k e y ste ps of 
our analysis  m e th od, de scribe  th e  m e m -
be rs of th e  m ash up e cosyste m , and dis-
cuss th e  m anage rial im plications of our 
analysis.

M apping th e  M ash up Ecosyste m

Th e re  are  m any public source s th at 
provide  inform ation about ope n APIs, 
m ash ups, and associate d platform s. O ne  
source ,  Program m able W e b.com , lists 
APIs and m ash ups by date  of introduc-
tion, and provide s a profile  of e ach . It 
also cate goriz e s  APIs and m ash ups 
th rough  a provide d taxonom y and 
th rough  tags th at use rs  can associate  
w ith  th e  e ntrie s. In addition, th e  s ite  
provide s inform ation on m ash up tools. 
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Since  th e  conte nts of th e  s ite  are  use r-
contribute d, not all APIs and m ash ups in 
e xiste nce    are     inde xe d.    H ow e ve r,    th e  
Program m able W e b is  probably th e  m ost 
w ide ly re cogniz e d m ash up dire ctory, and 
its conte nts can be  conside re d re pre se nt-
ative  of th e  state  of th e  m ash up e cosys-
te m . Th us, w h ile  our analysis  is  lik e ly to 
unde re stim ate  th e  total siz e  of th e  
m ash up e cosyste m , it can be  e xpe cte d to 
accurate ly re pre se nt th e  re lations 
be tw e e n e cosyste m  m e m be rs.

First, w e  e xtracte d tim e - stam pe d inform -
ation on w h e n APIs w e re  introduce d and 
w h e n m ash ups w e re  cre ate d. Ne xt, w e  
capture d th e  re lationsh ips be tw e e n 
m ash ups and APIs in an affiliation ne t-
w ork . O riginally de ve lope d for re pre se nt-
ing te am s and th e ir m e m be rsh ip by U z z i 
e t al. (h ttp://w w w .k e llogg.north w e ste rn.
e du/faculty/uz z i/ftp/U z z i_Europe an
M anRe vie w _2007.pdf), th e  link s  in th e  af-
filiation ne tw ork  for th e  m ash up e cosys-
te m  indicate  w h ich  APIs are  use d in 
w h ich  m ash ups. Affiliation ne tw ork s  le nd 
th e m se lve s to a visual analysis  of th e  ne t-
w ork  data and m any re lationsh ips only 
be com e  appare nt by visualiz ation. Visual 
obse rvations th e n dire ct th e  furth e r ana-
lysis  as to w h at aspe cts of th e  ne tw ork  to 
study.

Figure  1 sh ow s a snapsh ot of th e  m ash up 
e cosyste m  using data base d on th e  first 
m onth  of re cords on th e  Program -
m able W e b site . O nly th e  nam e s of APIs 
are  sh ow n to k e e p th e  diagram  re adable , 
m ash ups are  sh ow n as unnam e d node s, 
and a link  be tw e e n a m ash up and an API 
indicate s th at th e  m ash up use s  th e  API. 
Eve n at th is  e arly stage , som e  of th e  m ost 
w e ll- k now n ope n APIs are  alre ady prom -
ine ntly positione d in th e  ne tw ork . W e  
find Google  M aps at th e  ce nte r and oth e r 
prom ine nt APIs, such  as Flick r, Am az on, 
Yah oo M aps and de l.icio.us, along th e  
first ring around th e  ce nte r. 

http://cyber.law.harvard.edu/interop/pdfs/interop-mashups.pdf
http://ieeexplore.ieee.org/xpl/freeabs_all.jsp?arnumber=4620093
http://www.programmableweb.com/
http://www.kellogg.northwestern.edu/faculty/uzzi/ftp/Uzzi_EuropeanManReview_2007.pdf
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Nam e d node s at th e  pe riph e ry of th e  
graph  re pre se nt APIs th at h ave  be e n use d 
le ss fre q ue ntly. Sim ilarly, th e re  are  m any 
one - fe ature  m ash ups, also k now n as w id-
ge ts or badge s, th at com bine  only one  e x-
te rnal API w ith  inte rnal data. 

M e m be rs of th e  M ash up Ecosyste m

Initially, th e re  w e re  tw o type s of 
m e m be rs w ith in th e  m ash up e cosyste m : 
i) data provide rs th at re le ase  ope n APIs, 
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such  as Flick r or Google ; and ii) use rs  and 
de ve lope rs cre ating m ash ups. Th e  only 
w ay for use rs  to cre ate  m ash ups w as by 
m anually com bining ope n APIs e xpose d 
by data provide rs. In som e  case s, data 
provide rs aggre gate  th e  data offe re d by 
oth e r provide rs. For e xam ple , Google  
M aps obtains its raw  m ap data from  a 
num be r of ge ograph ic data se rvice s. Ac-
ce ss  to th ose  data provide rs is  ofte n not 
dire ctly acce ssible  th rough  ope n APIs, so 
an API such  as Google  M aps is  not itse lf a 
m ash up. 

Figure  1: Snapsh ot of M ash up Ecosyste m
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Som e w h at surprisingly, th e re  are  only a 
fe w  m ash ups th at offe r th e ir ow n APIs. 
W e  be lie ve  th at th e  rationale  for th is  is  a 
com bination of lice nsing issue s  and busi-
ne ss  re asons. 

Ope n APIs and M ash ups

Th rough out th e  obse rvation pe riod, th e  
data sh ow s a consiste nt grow th  in th e  
num be r of ope n APIs and m ash ups. Each  
day on ave rage  0.70 ne w  APIs w e re  
de fine d, from  w h ich  use rs  cre ate d an av-
e rage  of 3.10 m ash ups e ach  day. O n ave r-
age , th e re  are  4.41 m ash ups to e ach  API. 
Such  line ar grow th  w as also obse rve d in 
oth e r type s of ne tw ork s  such  as collabora-
tion ne tw ork s  (h ttp://arxiv.org/abs/cond-
m at/0104162/). H ow e ve r, th e  distribution 
of m ash ups ove r APIs is  far from  uniform , 
follow ing a pow e r law  w ith  a ch aracte rist-
ic “long tail” (h ttp://e n.w ik ipe dia.org/
w ik i/Th e _Long_Tail). Som e  APIs e njoy 
significantly gre ate r popularity th an oth -
e rs.

O ne  e xplanation for th e  long tail is  com -
pe tition be tw e e n APIs th at offe r th e  sam e  
type  of se rvice . For e xam ple , m ultiple  
APIs provide  m ap se rvice s such  as Google  
M aps, Yah oo M aps and M icrosoft’s Virtu-
al Earth . Ch oice  re q uire s  use r se le ction, 
and use rs  w ill initially pre fe r som e  APIs 
ove r oth e rs. Th e  m ore  th e y se le ct one  
API, th e  m ore  lik e ly it w ill be  se le cte d in 
th e  future . Th e  re sult is  th at, e ve ntually, 
one  API w ill be  significantly m ore  popu-
lar th an oth e rs. H ow e ve r, it also im plie s 
th at a sm all num be r of APIs, th e  k e y-
stone s of th e  e cosyste m  (h ttp://w illiam
k uo.bok e e .com /inc/H BR- Strate gy_as_
Ecology.pdf), provide  th e  basis  for th e  
m ajority of m ash ups, and all oth e r APIs 
are  only use d in ce rtain application 
nich e s.

Com ple m e ntary Nature  of APIs

O pe n APIs are  th e  com pone nts of 
m ash ups,   and  as  such   provide   value  to 10

use rs by th e m se lve s. H ow e ve r, th e ir value  
incre ase s  w h e n oth e r data provide rs offe r 
com ple m e ntary APIs th at e xte nd th e ir 
functionality or allow  th e m  to be  use d in 
ne w  conte xts. For e xam ple , Flick r com -
ple m e nts Google  M aps, be cause  it allow s 
im age s about a give n location to be  
sh ow n on a m ap. In fact, th e  com bination 
of th e se  se rvice s w as so com pe lling th at 
both  Flick r and Google  de cide d to offe r 
ne w  se rvice s to sh ow  im age s on a m ap. 
APIs th at h ave  m any com ple m e ntary 
APIs are  m ore  attractive  to use rs, and w ill 
be  se le cte d m ore  ofte n for inclusion in a 
ne w  m ash up. 

Starting from  th e  affiliation ne tw ork  th at 
sh ow s h ow  APIs are  use d by m ash ups, w e  
cre ate d a ne tw ork  th at sh ow s just th e  
APIs, w ith  link s  indicating w h ich  APIs are  
use d toge th e r in a m ash up. Th e  ne tw ork  
h as a core  th at consists of a sm all num -
be r of h igh ly conne cte d APIs th at are  
use d by m any m ash ups, and m ore  spe -
cializ e d APIs th at are  link e d to th e  core . 
Th e  node s in th e  core  of th e  ne tw ork  are  
APIs w h ich  attract k e ystone  data pro-
vide rs as w e ll as nich e  data provide rs as 
com ple m e ntors. In part, th is  is  ce rtainly 
due  to an accum ulation of coordination 
k now le dge . As APIs are  use d toge th e r, 
use rs  build up an e xpe rie nce  base  on 
h ow  to inte grate  th e m , m ak ing th ose  APIs 
m ore  popular.

M ash up Platform s

As th e  num be r of APIs, and th us th e  com -
ple xity of se le cting m ash ups and th e  
value  pe rce ive d by busine sse s  of cre ating 
m ash ups incre ase d, platform  provide rs 
e nte re d th e  e cosyste m  to fill th e  void. Ini-
tially, th e se  w e re  graph ical tools, such  as 
QED W ik i from  IBM  (h ttp://se rvice s.alph a
w ork s.ibm .com /graduate d/q e dw ik i.
h tm l), to sim plify th e  com position of 
APIs into m ash ups. Platform  provide rs 
also q uick ly starte d to offe r m ark e tplace s 
for APIs and m ash ups. 

http://arxiv.org/abs/cond-mat/0104162/
http://en.wikipedia.org/wiki/The_Long_Tail
http://williamkuo.bokee.com/inc/HBR-Strategy_as_Ecology.pdf
http://services.alphaworks.ibm.com/graduated/qedwiki.html
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At pre se nt, th e re  is  no le ading platform  
provide r, nor a le ading m ark e tplace  th at 
could se rve  all use r ne e ds. W e  e xam ine d 
th e  incre ase  in th e  com ple xity of 
m ash ups, m e asure d as th e  ave rage  num -
be r of APIs com bine d in a m ash up, and 
plotte d it against th e  tim ing of th e  intro-
duction of m ash up platform s. 

Th e  first se t of platform s include d librar-
ie s, such  as th e  Yah oo! Use r Inte rface  Lib-
rary (YU I, h ttp://de ve lope r.yah oo.com /
yui/), and te m plate s such  as th ose  
provide d by th e  Ning social ne tw ork ing 
site  (h ttp://w w w .ning.com /). Late r, th e  
first h oste d site s  for m ash ups w e re  intro-
duce d,  such   as  Cogh e ad   (h ttp://w w w .
cogh e ad.com /). Th e  first platform  th at 
can be  conside re d a m ash up com pose r, 
D ataM ash ups.com , w as also re le ase d 
around th at tim e , as w as th e  first plat-
form , D appe r (h ttp://w w w .dappe r.ne t/), 
for e xtracting im plicit APIs from  w e b 
site s. Alm ost tw o ye ars afte r th e  publica-
tion of th e  first m ash up, th e re  w as a 
flurry of re le ase s  of m ash up com pose rs, 
including th e  now  de funct Te glo and 
QED w ik i as w e ll as Yah oo! Pipe s (h ttp://
pipe s.yah oo.com /). M any of th e se  com -
pose rs also inte grate d inte rface s to 
se arch  for k now n APIs and to inte grate  
th e m  into a m ash up.

W e  find th at m ash up platform s h ave  in-
cre ase d in soph istication, from  e arly h ost-
ing for m ash ups and scre e n scraping 
tools to m ore  re ce nt graph ical m ash up 
com pose rs, in re sponse  to th e  incre asing 
com ple xity of m ash ups and th e  ne e ds of 
e nte rprise  use rs. O ne  of th e  m ajor sh ifts 
h as be e n in th e  type s of m ash ups cre -
ate d: from  one - fe ature  m ash ups to 
m ash ups th at com bine  m ultiple  ope n 
APIs and inte rnal data source s. Th e  latte r 
type  of application re q uire s  m ore  ad-
vance d tools.
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M anage rial Im plications

Th e  m anage rial im plications e ncom pass 
th re e  are as re late d to th e  cre ation of 
m ash ups and th e  de ve lopm e nt of ope n 
APIs: i) se le ction of APIs; ii) introduction 
of ne w  APIs; and iii) com position of APIs 
into m ash ups. 

First, our re se arch  sugge sts th at th e  posi-
tion of a data provide r in th e  m ash up e co-
syste m  affe cts th e  lik e lih ood of th e ir API 
be ing incorporate d into a m ash up. Th e  
num be r of m ash ups using a give n API is  a 
first indicator of h ow  lik e ly an API w ill be  
se le cte d as th e  basis  of a ne w  m ash up. 
For use rs, th e  popularity of an API is  a sig-
nal of its q uality. W h e n use rs  se le ct an 
API, th e y w ill give  pre fe re nce  to m ore  
w ide ly use d APIs. But popularity alone  
doe s not fully e xplain th e  h ow  APIs are  se -
le cte d, e xce pt w h e re  a m ash up consists 
of e xactly one  API. In all oth e r case s, th e  
num be r of inte ractions w ith  oth e r APIs 
also plays into th e  de cision to se le ct a giv-
e n API.

Th e  fre q ue ncy w ith  w h ich  APIs are  com -
bine d in a m ash up is  an indicator of h ow  
lik e ly th e y w ill be  com bine d in future  
m ash ups. W e  obse rve d th at th e  positions 
of data provide rs in th e  m ash up e cosys-
te m  are  m utually re inforcing. O ne  factor 
w e  w ould lik e  to offe r as an e xplanation is  
th at w h e n APIs are  use d toge th e r, s ignific-
ant e xpe rie nce  on h ow  to inte grate  th e se  
APIs is  obtaine d. Th is, in turn, le ads de -
ve lope rs to pre fe r prove n com binations 
of APIs w h e n de ve loping ne w  m ash ups. 
Anoth e r lik e ly factor is  th at m ash ups, as 
th e  lite rature  on th e  role  of im itation in 
innovation      le ads     us      to      conclude  
(h ttp://m ack ce nte r.w h arton.upe nn.e du/
Re se arch % 20Pape rs/e th iraj4.pdf), are  de -
ve lope d by e m ulating e xisting m ash ups. 
In our re se arch  to date ,  w e  h ave  not stud-
ie d th e  im pact of copying or cloning 
m ash ups on th e  m ash up e cosyste m . 

http://developer.yahoo.com/yui/
http://www.ning.com/
http://www.coghead.com/
http://datamashups.com
http://www.dapper.net/
http://pipes.yahoo.com/
http://mackcenter.wharton.upenn.edu/Research%20Papers/ethiraj4.pdf
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Th is h as im plications for use rs  of 
m ash ups and data provide rs. Use rs w ill 
se le ct APIs base d on h ow  m any oth e r 
m ash ups use  a give n API, as w e ll as th e  
colle ctive  e xpe rie nce  in using a give n API 
w ith  oth e r APIs to be  se le cte d for th e  
m ash up. D ata provide rs, w h e n introdu-
cing a ne w  API, w ill be ne fit from  e nsur-
ing th at th e ir API inte grate s w e ll w ith  
e xisting APIs th at are  strongly positione d 
in th e  m ash up e cosyste m . D ata provide rs 
sh ould look  for opportunitie s  to com ple -
m e nt e xisting APIs. By com ple m e nting, 
th e  ne w  API w ill also be ne fit th e  provide r 
of th e  e xisting API by providing addition-
al conte xts of use  and incre asing its po-
te ntial sh are  of m ash ups th at use  it. In 
orde r to ide ntify pote ntial nich e s  to e nte r, 
data provide rs ne e d to gain a good unde r-
standing of th e  structure  of th e  curre nt 
e cosyste m . M apping th e  m ash up e cosys-
te m  offe rs k e y insigh ts for introducing 
your ow n API or m ash up.

Se cond, our analysis  sugge sts th at th e  
com ple xity of m ash ups drive s th e  de ve l-
opm e nt of m ash up platform s. Th e  de sign 
of m ore  com ple x m ash ups re q uire s  m ore  
soph isticate d platform s. Th is  coincide s  
w ith  th e  incre asing inte re st in e nte rprise  
applications of m ash ups, w h ich  m ay it-
se lf be  a m ajor contributor to h igh e r com -
ple xity. Platform  provide rs ne e d to 
introduce  tools th at h e lp m anage  th is  
com ple xity. Com ple xity introduce s ch al-
le nge s in se arch ing for APIs, e nforcing 
de sign rule s during th e  com position of 
APIs, and ce rtification of APIs. Th e  se le c-
tion of APIs turns into a proble m  of find-
ing th e  righ t com bination of APIs for a 
give n purpose . Enforcing de sign rule s re -
q uire s  a codification of inte gration e xpe ri-
e nce  so it can, at le ast partially, be  
autom ate d by a tool. Finally, APIs ne e d to 
be  ce rtifie d in te rm s of m e e ting q uality 
standards. 
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Conclusion

W e  h ave  de scribe d an approach  to m ap 
th e  structure  of th e  m ash up e cosyste m  
and its grow th  ove r tim e . Th e  approach  
use s  visualiz ation to sh ow  th e  re lation-
sh ips be tw e e n APIs and m ash ups, and 
subse q ue ntly use s  ne tw ork  analysis  to ob-
tain k e y ch aracte ristics of th e  e cosyste m  
and ide ntify significant e cosyste m  m e m -
be rs and th e ir re lationsh ips. W e  also dis-
cusse d th e  m anage rial im plications of 
our analysis  for data provide rs, m ash up 
de ve lope rs, and de ve lope rs of tools or 
platform s for th e  de ve lopm e nt of 
m ash ups. 

Future  w ork  include s answ e ring th e  q ue s-
tion w h at law s unde rlie  th e  grow th  of th e  
m ash up e cosyste m  and th e  m e ch anism s 
of th e  cre ation of m ash ups. D ue  to avail-
ability of rich  data about its structure  and 
grow th , th e  m ash up e cosyste m  give s us a 
glim pse  at innovation proce sse s. W e  be -
lie ve  th at re sults from  th e  e xam ination of 
th e  m ash up e cosyste m  can also sh e d 
ligh t on th e  nature  of innovation and of 
e cosyste m s in ge ne ral.
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se arch  inte re sts includ e  ope n source  e co-
syste m s, m ash ups/W e b  2.0, busine ss 
proce ss m od e ling, social ne tw ork  analysis, 
and  prod uct arch ite cture  and  d e sign. M i-
ch ae l h as publish e d  on th e  e volution of 
ope n source  com m unitie s, lice nsing of 
ope n se rvice s and  th e  innovation in th e  
m ash up e cosyste m . 
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"I'd  alw ays rath e r e rr on th e  sid e  of ope n-
ne ss. But th e re 's a d iffe re nce  b e tw e e n op-
tim um  and  m axim um  ope nne ss, and  
fixing th at bound ary is a jud gm e nt call. 
Th e  art of le ad e rsh ip is k now ing h ow  
m uch  inform ation you're  going to pass on 
- -  to k e e p pe ople  m otivate d  and  to b e  as 
h one st, as upfront, as you can. But, boy, 
th e re  re ally are  lim its to th at."  

W arre n Be nnis 
h ttp://e n.w ik ipe dia.org/w ik i/

W arre n_Be nnis

Tw o curre nt tre nds in softw are  de ve lop-
m e nt are  th e  ope n source  paradigm  and 
th e  notion of softw are  as a se rvice . Th e  
com bination of th e se  h as le ad to th e  
conce pt of ope n APIs and m ash ups. 
Since  late  2005, th e re  h as be e n a rapid 
prolife ration of applications, re fe rre d to 
as m ash ups, th at com bine  data and se r-
vice s provide d by th ird partie s  th rough  
ope n APIs w ith  data source s ow ne d by 
use rs. O pe n APIs give  use rs  acce ss  to th e  
data or se rvice s of an inform ation te ch no-
logy (IT) platform . A w e ll- k now n e xam ple  
is   th e    Google    M aps  API   (h ttp://code .
google .com /apis/m aps) w h ich  ge ne rate s 
m aps for a give n location, w h ose  output 
can be  com bine d w ith  oth e r data and se r-
vice s into m ash ups.

Com bining se rvice s and data from  m ul-
tiple  source s raise s  se ve ral issue s  re late d 
to inte lle ctual righ ts in m ash ups. 
H ow e ve r, th e  conce pt of m ash ups is  cur-
re ntly in a nasce nt stage , and se rvice  and 
data provide rs ofte n unde re stim ate  th e  
re le vance  of th e se  issue s. In th is  pape r w e  
give  an ove rvie w  of ope n API lice nsing 
and provide  e xam ple s from  curre nt ope n 
APIs. W e  th e n brie fly discuss lice nsing of 
ope n APIs.

Obje ctive s of an Ope n API Lice nse

Th e  obje ctive s of an ope n API lice nse  are  
s im ilar to th e  obje ctive s of a softw are  li-
ce nse . Th e se  obje ctive s can be  sum m ar-
iz e d as follow s: 13

1. To  de fine   th e   e xte nt  to w h ich  th e  API 
    can  be   use d  w ith out  constituting  an 
    infringe m e nt.

2. To  h ave   a  re m e dy  against  th e   con-
    sum e r  for  com plaints  w h ich   do not 
    constitute   an  infringe m e nt  of copy-
    righ ts.

3. To lim it th e  liability of API provide rs in 
    case  of failure  of th e  API.

Anatom y of an Ope n API Lice nse

In th is  se ction w e  de scribe  th e  anatom y 
of an ope n API lice nse . W e  do not claim  
th at th e  give n anatom y is  com ple te  as it 
is  alm ost im possible  to ge ne raliz e  all th e  
te rm s of a lice nse . Furth e rm ore , th is  art-
icle  is  not inte nde d as a substitute  for le g-
al advice  and w e  h igh ly re com m e nd 
se rvice  provide rs and se rvice  consum e rs 
to obtain appropriate  le gal counse l to 
m ak e  use  of lice nse s  for th e ir ope n APIs.

1. Subje ct:   th e    subje ct  of  th e    lice nse  
    re late s to th e  de finition of th e  ope n API 
    be ing lice nse d. It de fine s  som e  re late d 
    inform ation  about  th e   ope n  API and 
    m ay   include   a  uniq ue   ide ntification 
    code   for   th e   API,  nam e ,   and   oth e r 
    re le vant inform ation.

2. Scope  of R igh ts: th e  follow ing righ ts in 
    an ope n API allow ing e xtraction and re -
    utiliz ation of th e  w h ole  or a substantial 
    part of se rvice s and data:

• usage :   indicate s  a  se t  of  m e th ods  in 
   w h ich   th e    se rvice   and  data   can   be  
   consum e d 

• re use :   indicate s  a se t of  ope rations in 
   w h ich  th e   se rvice   and data, or portions 
   of it, can be  re - utilise d 

• transfe r: indicate s a se t of proce dure s  in 
   w h ich   th e   righ ts  ove r  th e   se rvice   and 
   data can be  use d 

http://en.wikipedia.org/wiki/Warren_Bennis
http://code.google.com/apis/maps/


Licens ing o f Open apIs

Th e  scope  of righ ts of an ope n API lice nse  
re fle ct w h at can be  done  w ith  th e  ope n 
API. For e xam ple , th e  clause s  of th e  
Google  M aps API te rm s (h ttp://code .goo
gle .com /apis/m aps/te rm s.h tm l) include  
th e  follow ing:

"If you de ve lop a M aps API Im ple m e nta-
tion for use  by oth e r use rs, you m ust:

(a) display to th e  use rs  of your M aps API 
Im ple m e ntation th e  link  to Google 's 
Te rm s of Use  as pre se nte d th rough  th e  
Se rvice  or de scribe d in th e  M aps APIs 
D ocum e ntation;

(b) e xplicitly state  in your M aps API Im -
ple m e ntation's te rm s of use  th at, by us-
ing your M aps API Im ple m e ntation, your 
use rs  are  agre e ing to be  bound by 
Google 's Te rm s of Use ;"

3. Attribution: copyrigh t law  re fe rs to at-
tribution as th e  re q uire m e nt to ack now -
le dge  or cre dit th e  auth or of a w ork  w h ich  
is  use d or appe ars in anoth e r w ork . Attri-
bution signifie s  a de ce nt sign of re spe ct 
to ack now le dge  th e  cre ator.

Flick r re q uire s  th e  follow ing attribution 
te rm s (h ttp://w w w .flick r.com /se rvice s/
api/tos/):

"You sh all place  th e  follow ing notice  
prom ine ntly on your application: "Th is  
product use s  th e  Flick r API but is  not e n-
dorse d or ce rtifie d by Flick r.""

4. Non-Com m e rcial use : com m e rcial 
use s  and non- com m e rcial use s  are  diffe r-
e ntiate d by Flick r as follow s:

"Flick r is  com m itte d to fre e  and ope n ac-
ce ss  to our APIs for com m e rcial and non-
com m e rcial purpose s. H ow e ve r, provid-
ing th e  APIs doe s h ave  re al costs for 
Flick r. For use s  of Flick r APIs ove r a ce r-
tain rate  or for ce rtain type s of com m e r-
cial applications, Flick r re se rve s th e  righ t
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to ch arge  fe e s  for future  use  of or acce ss  
to th e  Flick r APIs." 

5. Inform ation R igh ts: th e  righ ts ove r th e  
data cre ate d or m odifie d by an ope n API 
base d on th e  input from  consum e rs is  
ow ne d by th e  consum e rs. H ow e ve r, API 
provide rs can transfe r such  inform ation 
to th ird partie s.

Th e se  are  som e  of th e  clause s  de fining in-
form ation righ ts provide d by th e  Google  
Frie nd Conne ct APIs (h ttp://code .google .
com /apis/frie ndconne ct/te rm s.h tm l):

"You agre e  th at Google  m ay transfe r and 
disclose  to th ird partie s  pe rsonally ide nti-
fiable  inform ation about you for th e  pur-
pose  of approving and e nabling your use  
of th e  Se rvice s, including to th ird partie s  
th at re side  in jurisdictions w ith  le ss re -
strictive  data law s th an your ow n.

Google  m ay sh are  non- pe rsonally- ide nti-
fiable  inform ation about you, including 
W e b site  U RLs, site - spe cific statistics, and 
sim ilar inform ation colle cte d by Google , 
w ith  adve rtise rs, busine ss  partne rs, spon-
sors, and oth e r th ird partie s. In addition, 
you grant Google  th e  righ t to acce ss, in-
de x and cach e  your W e b site s, or any por-
tion th e re of, including by autom ate d 
m e ans including W e b spide rs or craw l-
e rs."

6. Financial Te rm s: ofte n, ope n APIs are  
ch arge d on a pay- pe r- use  or transaction 
base . Th is  transaction- base d m ode l al-
low s API provide rs to ch arge  for e ach  use , 
as th e  lice nse  de fine s  th e  te rm  “use .” Th e  
use  of th e  API can be  continuously re cor-
de d and m onitore d by se rvice  m anage -
m e nt syste m s. Th is  m ode l of pricing is  
q uite  s im ilar to ch arging for utilitie s  lik e  
e le ctricity and w ate r.

Subscription is  an alte rnative  financial 
m ode l th at allow s consum e rs to purch ase  
th e   ope n  API  base d  se rvice s  for  a fixe d 

http://code.google.com/apis/maps/terms.html
http://www.flickr.com/services/api/tos/
http://code.google.com/apis/friendconnect/terms.html
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te rm , during w h ich  tim e  th e y autom atic-
ally re ce ive  full support from  se rvice  pro-
vide rs including any upgrade s or fe ature  
e nh ance m e nts.

Th is  is  a subse t of th e  clause s  of th e  finan-
cial   te rm s   of    Am az on   w e b    se rvice s 
(h ttp://aw s.am az on.com /agre e m e nt/):

"In conside ration of your use  of any of 
th e  Paid Se rvice s, you agre e  to pay applic-
able  fe e s  for Paid Se rvice s in th e  am ounts 
se t forth  on th e  re spe ctive  Se rvice  de tail 
page s on th e  AW S W e bsite  (including any 
m inim um  subscription fe e s). You are  re -
sponsible  for any fe e s  asse sse d by 
Am az on Paym e nts for transactions th at 
you subm it to th e  Paym e nt Se rvice  using 
Am az on FPS. Fe e s  for any ne w  Se rvice  or 
ne w  Se rvice  fe ature  w ill be  e ffe ctive  upon 
posting by us on th e  AW S W e bsite  for th e  
applicable  Se rvice ." 

7. W arranty: in ge ne ral, an ope n API is  li-
ce nse d by th e  lice nsor “as is" and w ith out 
any w arranty of any k ind, e ith e r e xpre ss  
or im plie d, w h e th e r of title , of accuracy, 
of th e  pre se nce  or abse nce  of e rrors, of fit-
ne ss  for purpose , or oth e rw ise .

Th e se  are  th e  som e  of th e  w arranty 
clause s   of  th e   Google   M aps API  (h ttp://
code .google .com /apis/m aps/te rm s.h tm l):

"YO U  EXPRESSLY U ND ERSTAND  AND  
AGREE TH AT YO U R U SE O F TH E SER-
VICE AND  TH E CO NTENT IS AT YO U R 
SO LE RISK AND  TH AT TH E SERVICE 
AND  TH E CO NTENT ARE PRO VID ED  "AS 
IS" AND  "AS AVAILABLE."

ANY CO NTENT O BTAINED  TH RO U GH  
TH E U SE O F TH E GO O GLE SERVICES IS 
D O NE AT YO U R O W N D ISCRETIO N AND  
RISK AND  YO U  W ILL BE SO LELY RE-
SPO NSIBLE FO R ANY D AM AGE TO  YO U R 
CO M PU TER SYSTEM  O R O TH ER 
D EVICE, LO SS O F D ATA, O R ANY O TH ER 
D AM AGE   O R   INJU RY   TH AT   RESU LTS 
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FRO M  TH E D O W NLO AD  O R U SE O F 
ANY SU CH  CO NTENT."

8. Lim itation of Liability: lim itation of li-
ability clause s  lim it th e  liability of th e  li-
ce nsor and th e  lice nse e  unde r th e  lice nse  
agre e m e nt. Unde r th is  clause , both  
partie s  disclaim  liability for unfore se e -
able  dam age s, such  as ne tw ork  e rrors or 
h osting se rve r proble m s, or indire ct dam -
age s. Lim itation of liability clause s  ofte n 
include  a ce iling for m one tary liability.

Th e  lim itation of liability clause  of Flick r 
is   as   follow s   (h ttp://w w w .flick r.com /
se rvice s/api/tos/):

"FLICKR SH ALL NO T, U ND ER ANY CIR-
CU M STANCES, BE LIABLE TO  YO U  FO R 
ANY IND IRECT, INCID ENTAL, CO N-
SEQU ENTIAL, SPECIAL O R EXEM PLARY 
D AM AGES ARISING O U T O F O R IN CO N-
NECTIO N W ITH  U SE O F TH E FLICKR 
APIS, W H ETH ER BASED  O N BREACH  O F 
CO NTRACT, BREACH  O F W ARRANTY, 
TO RT (INCLU D ING NEGLIGENCE, 
PRO D U CT LIABILITY O R O TH ERW ISE), 
O R ANY O TH ER PECU NIARY LO SS, 
W H ETH ER O R NO T FLICKR H AS BEEN 
AD VISED  O F TH E PO SSIBILITY O F 
SU CH  D AM AGES. U ND ER NO  CIRCU M -
STANCES SH ALL FLICKR BE LIABLE TO  
YO U  FO R ANY AM O U NT." 

Conclusion and Future

Lice nse s  for ope n APIs re fle ct th e  diffe r-
e nce s be tw e e n traditional softw are  and 
w e b  se rvice s as th e y gove rn th e  e xe cu-
tion, re use  and com position of se rvice s 
and data e xpose d by th ird- party syste m s. 
It is  com m on for API provide rs to offe r 
som e  of th e ir APIs for fre e  and oth e rs for 
pay. A provide r can e ve n use  se parate  
te rm s for th e  sam e  API by offe ring diffe r-
e nt lice nse s  for h igh - e nd and low - e nd 
ve rsions of th e  se rvice  provide d by th e  
API. 

http://aws.amazon.com/agreement/
http://code.google.com/apis/maps/terms.html
http://www.flickr.com/services/api/tos/
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Th e  com m on w ays for a provide r to im -
pose  constraints on th e  e xe cution of a 
se rvice  include  lim iting re q ue sts, re sults, 
and q uality. 

In th e  future , w e  be lie ve  th at m ore  ope n 
APIs w ill be gin to be  lice nse d using ope n 
source  lice nse s. W h ile  th e  source  code  of 
th e  inte rface  of an ope n API is  alw ays 
available , ope n sourcing an ope n API 
m ak e s  th e  source  code  of th e  API im ple -
m e ntation available  in addition to th e  
source  of its inte rface . In th is  case , use rs  
w ould be  able  to m odify an API, or de rive  
ne w  APIs from  an ope n API. H ow e ve r, in 
orde r to avoid lice nse  fork ing, provide rs 
w ould lik e  to pre ve nt th e  ne w  ope n API 
from  be ing lice nse d diffe re ntly from  th e  
pare nt API. In th is  w ay, th e  value  adde d 
by th e  ch ange s can be  re turne d to th e  
com m unity of use rs  of th e  pare nt API. 

At pre se nt, ve ry fe w  ope n APIs fit th e  de -
scription of be ing ope n source d. O ne  e x-
am ple  is  W ik iD ot (h ttp://w ik idot.com ), a 
w ik i se rvice  w ith  an ope n API th at is  li-
ce nse d unde r th e  GNU  Affe ro Ge ne ral 
Public Lice nse  (h ttp://w w w .fsf.org/lice ns
ing/lice nse s/agpl- 3.0.h tm l). W e  e xpe ct 
m ore  ope n APIs to be  available  unde r an 
ope n source  lice nse  in th e  ne ar future .
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D r. G.R. Gangad h aran is a re se arch  scie nt-
ist at th e  Novay (Te le m atica Institute ), En-
sch e d e , Th e  Ne th e rland s. H is re se arch  
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"A rich  Inte rne t application com bine s th e  
b e ne fits of using th e  W e b  as a low - cost d e -
ploym e nt m od e l w ith  a rich  use r e xpe ri-
e nce  th at’s at le ast as good  as tod ay’s 
d e sk top applications. And , since  RIAs 
d on’t re q uire  th at th e  e ntire  page  b e  re -
fre sh e d  to upd ate  th e ir d ata, th e  re sponse  
tim e  is m uch  faste r and  th e  ne tw ork  load  
m uch  low e r. Th ink  of a globally available  
clie nt/se rve r application."  
h ttp://fle xblog.faratasyste m s.com /?p=163

Since  2004, th e  num be r of Rich  Inte rne t 
Applications (RIAs, h ttp://e n.w ik ipe dia.
org/w ik i/Rich _Inte rne t_application) h as 
incre ase d, m ak ing th e m  a k e y com pon-
e nt of th e  W e b 2.0 ph e nom e non. M any 
RIAs h ave  be e n de ve lope d using JavaS-
cript (JS) and AJAX (Asynch ronous JavaS-
cript And XM L). AJAX is  use d to acce ss  
re m ote  data source s,  th at re side  on th e  
se rve r or are  available  th rough  an ope n 
API, dire ctly from  w ith in th e  application. 
Th e  rich  varie ty of applications w ould 
not be  available  today w ith out th e  con-
curre nt appe arance  of m any pow e rful 
JavaScript toolk its th at h ave  tak e n th e  de -
ve lopm e nt of th e se  applications from  la-
bour- inte nsive  to ne arly painle ss. Th e se  
toolk its provide  an ope n source  alte rnat-
ive  to th e  proprie tary products de ve lope d 
by Adobe  (Flash /Fle x/Air) and M icrosoft 
(Silve rligh t).

Th is  article  provide s tw o e xam ple s th at 
de m onstrate  th e  e volution of RIAs, th e n 
com pare s th e  fe ature s of th e  m ost com -
m only use d JavaScript Toolk its use d to 
cre ate  RIAs. W e  th e n discuss h ow  fre e ly 
available  toolk its are  able  to com pe te  
against proprie tary alte rnative s. Finally, 
w e  provide  som e  concluding re m ark s  
base d on our e xpe rie nce  w ith  cre ating e n-
te rprise  RIAs.

Evolution of RIAs

W e  h ave  be e n involve d in th e  rise  of RIAs 
righ t from  th e  be ginning. At digg.com , w e  
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adopte d AJAX be fore  th e  acronym  w as 
cre ate d, w h e n it w as basically re fe rre d to 
by   th e     m uch     le ss    frie ndly    acronym  
XM LH TTP. O ne  of th e  e arly fe ature s th at 
drove  a lot of traffic to digg w as “D igg 
Spy”. O riginally de ve lope d in Fe bruary 
2005 w ith  JavaScript, it w as gre atly e n-
h ance d in July 2005 via th e  use  of a 
couple  of th e  first JavaScript toolk its to 
appe ar:   Prototype   (h ttp://prototype js.
org) and Scriptaculous (h ttp://e n.w ik ipe d
ia.org/w ik i/Scriptaculous). D igg Spy 
provide d a ne ar re al tim e  vie w  of activity 
on th e  s ite  w ith out re sorting to th e  m e ta-
re fre sh  te ch niq ue  in com m on use  at th e  
tim e . W h at w as innovative  th e n can now  
be  se e n all ove r th e  W e b, m ost notice ably 
at sports site s  such  as e spn.com  and 
nfl.com . Th e se  s ite s  w e re  th e  large st use rs  
of th e  clunk y m e ta- re fre sh  approach , and 
h ave  since  h e avily inve ste d in AJAX. 

Se ve ral ye ars late r at tripadvisor.com , I 
w as de e ply involve d in th e  de ve lopm e nt 
of TripAdvisor Fligh ts, a m e ta se arch  
product for trave l planning w ith  a h uge  
inte ractive  front- e nd com pone nt, de -
ve lope d using jQue ry (h ttp://e n.w ik ipe d
ia.org/w ik i/Jq ue ry) and Prototype . Th e  
e volution of JavaScript toolk its ove r th e  
past four ye ars h as be e n astounding, and 
can be  se e n cle arly w h e n contrasting 
th e se  tw o products. It's inte re sting to 
note  th at th e  original D igg Spy w as re -
tire d re ce ntly in favour of th e  proprie tary 
Adobe  Flash  product, and th at h ad m ore  
to do w ith  an Adobe  sponsorsh ip of th e  
product th an te ch nical m e rit.

JavaScript Toolk its

Th e  sh e e r num be r of JS toolk its can be  
confusing to th e  uninitiate d. In addition 
to te ch nical conside rations, issue s  such  
as lice nse s, m odularity, and support 
sh ould be  conside re d. 

http://flexblog.faratasystems.com/?p=163
http://en.wikipedia.org/wiki/Rich_Internet_application
http://www.prototypejs.org/
http://en.wikipedia.org/wiki/Scriptaculous
http://espn.com
http://nfl.com
http://en.wikipedia.org/wiki/Jquery
http://digg.com
http://tripadvisor.com
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W e  discuss th e  m ost com m on toolk its: 
Prototype /Scriptaculous, D ojo, YU I, Ext-
JS and jQue ry. 

Eve ry toolk it, e ith e r in its core  or w ith  
close ly associate d pack age s, provide s 
support for a varie ty of th ings inh e rite d 
from  de sk top applications th at are  not 
e asy to do in JavaScript and w h ich  are  e s -
pe cially difficult to do in a cross- brow se r 
com patible  fash ion. D rag- n- drop, tool-
tips, status bars, w indow s, m odal dialogs, 
and progre ss  bars are  pre se nt in all of th e  
toolk its. Additionally, m ost provide  a se t 
of w idge ts lik e  tre e  controls, com bo 
boxe s, slide rs, rich  te xt e ditors and oth e r 
controls inh e rite d from  th e ir de sk top pre -
de ce ssors. It's not e ntire ly cle ar th at 
th e se  controls actually m ak e  pe ople  m ore  
com fortable  on th e  W e b. O ur e xpe rie nce  
h as be e n th at m ost pe ople  h ave  adapte d 
to th e  dum be d- dow n inte rface  of th e  w e b  
brow se r and are  ofte n confuse d by addi-
tional controls.

O ne  im portant, but not obvious, consid-
e ration is  th at JavaScript doe s not sup-
port th e  class- base d inh e ritance  m ode l 
(h ttp://e n.w ik ipe dia.org/w ik i/Class- bas
e d_program m ing) th at is  fam iliar to m ost 
softw are  de ve lope rs. It inste ad use s  a 
“prototype ” base d inh e ritance . M any of 
th e  toolk its provide  a m e ch anism  for 
class- base d inh e ritance  as a w ay to m ak e  
de ve lopm e nt m ore  attractive .

1. Prototype :     Prototype    is   th e    olde st 
    fram e w ork , and th ank s to its close  asso-
    ciation w ith  Ruby on Rails, it is  a w ide ly 
    adopte d   rapid   application   de ve lop-
    m e nt  (RAD ,  h ttp://e n.w ik ipe dia.org/
    w ik i/Rapid_application_de ve lopm e nt) 
    fram e w ork  for th e  w e b.  D e ve lope d by 
    Sam  Ste ph e nson in 2004, it's probably 
    th e  be st- de ve lope d class- base d syste m . 
    Scriptaculous is  a se parate  library, built 
    on Prototype , th at provide s e ffe cts and 
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    anim ation.   Scriptaculous h as gaine d a 
    re putation  for  be ing bloate d,  and th at 
    cause d  D igg to  abandon both   Scripta-
    culous and Prototype  in favor of jQue ry.

2. D ojo:   D ojo  (h ttp://e n.w ik ipe dia.org/
    w ik i/D ojo_Toolk it),  unlik e  th e   re st of 
    th e  toolk its m e ntione d, provide s a rich  
    te xt e ditor,  som e th ing for w h ich   th e re  
    is   a  gre at  de m and.   It  h as  also  com -
    ple te d   a   num be r   of    partne rsh ips, 
    m ost notably w ith  Z e nd. Z e nd is  a le ad-
    ing fram e w ork   for  PH P  de ve lopm e nt, 
    supporte d by IBM  and SU N,  and th e y 
    plan to inte grate  D ojo in th e ir ne xt ve r-
    s ion. In addition to th e  usual colle ction 
    of w idge ts, D ojo provide s e xte nsions to 
    do box and line  ch arts. 

3. YU I:    YU I   (h ttp://e n.w ik ipe dia.org/
    w ik i/Yah oo!_U I_Library) is  th e  k itch e n 
    s ink  of JS toolk its, ch ock  full of w idge ts 
    and gadge ts, w ith  Yah oo as its corpor-
    ate  back e r.   Th e re   is  a  m uch   sm alle r 
    core  available , counte ring any accusa-
    tion of bloate dne ss. O ve rall, it h as th e  
    rich e st se t of w idge ts, and th e  b ig com -
    pany  support  is   a  de cisive   factor  for 
    m any  w e bsite s.   YU I  also  include s  a 
    use ful  JavaScript  com pre ssor  th at  w e  
    use    at   tripadvisor.com    to   de cre ase  
    dow nload tim e s and to save  bandw idth .

4. Ext-JS: Ext- JS (h ttp://e n.w ik ipe dia.org/
    w ik i/ExtJS) h as a dual com m e rcial/GPL 
    lice nse    w h ich    h as    spurre d    som e  
    lice nsing  issue s  th at h ave   im paire d its 
    adoption. M ost JS toolk its use  th e  LGPL 
    or M IT lice nse , w h ich  h as allow e d th e m  
    to  be   use d  w ith out  de ve lope rs h aving 
    to  ope n  source   th e ir  se rve r side  code . 
    Ext- JS   provide s  a  rich   se t  of  w idge ts, 
    and  provide s  inte gration  w ith   Google  
    W e b  Toolk it   (h ttp://code .google .com /
    w e btoolk it/),  a  se rve r- side  fram e w ork  
    th at ge ne rate s JavaScript. 

http://en.wikipedia.org/wiki/Class-based_programming
http://en.wikipedia.org/wiki/Rapid_application_development
http://en.wikipedia.org/wiki/Dojo_Toolkit
http://en.wikipedia.org/wiki/Yahoo!_UI_Library
http://tripadvisor.com
http://en.wikipedia.org/wiki/ExtJS
http://code.google.com/webtoolkit/
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5. jQue ry:   jQue ry  (h ttp://e n.w ik ipe dia.
    org/w ik i/Jq ue ry)  h as th e  usual w idge ts 
    available   unde r  th e    rubric  jQue ry  U I 
    (h ttp://jq ue ryui.com ).    It's   probably 
    be st k now n for its te rse ne ss, a re sult of 
    a    te ch niq ue    calle d   “ch aining”   th at 
    m ak e s   for   ve ry  concise  code .   Th is  is  
    im portant for JavaScript w h ich  alm ost 
    alw ays  h as  to  be   transfe rre d  from  a 
    se rve r  to  a  clie nt   m ach ine   ove r  th e  
    Inte rne t.   Its gre ate st stre ngth , ch ain-
    ing, is  also th e  m ain point of criticism  
    as jQue ry code  look s com ple te ly diffe r-
    e nt   from    JavaScript   code .    It   h as  
    be ne fite d re ce ntly from  a close  associ-
    ation  w ith   th e    M oz illa   Foundation; 
    Joh n  Re sig,   th e   initial  de ve lope r,  is  
    e m ploye d th e re .

Com pe ting w ith  Com m e rcial 
Alte rnative s

O ne  of th e  inte re sting dynam ics at play in 
th e  Inte rne t industry and th e  continuing 
e volution of RIAs is  th e  e ve r pre se nt rh e t-
oric push ing th e  late st proprie tary alte rn-
ative s. Th e  toolk its de scribe d above  h ave  
be e n instrum e ntal  in  e nsuring  th at  Java
Script can com pe te , e ve n in a w orld w ith  
m any diffe re nt brow se rs, e ach  w ith  th e ir 
ow n q uirk s  and bugs. Te n ye ars ago it 
w ould h ave  be e n h ard to argue  th at th e  
num be r of brow se rs in use  w ould in-
cre ase . Now , it's a give n, w ith  O pe ra, 
Ch rom e , and Safari all h olding th e ir ow n 
against Fire fox and Inte rne t Explore r. 
Th is   h as   pre se nte d   ch alle nge s  for  Java
Script de ve lope rs and a lot of gre at w ork  
by countle ss individuals h as e nsure d th at 
th e  ope n source  alte rnative s continue  to 
be  pre e m ine nt.

Th e   canonical  cool  application  for  Java
Script is  still Gm ail, and its succe ss  h as 
de m onstrate d th at use ful and usable  ap-
plications can be  done  in pure  JS. 
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O th e r w e ll k now n applications include  
Z im bra  (h ttp://e n.w ik ipe dia.org/w ik i/
Z im bra) and   Z oh o  Applications  (h ttp://
e n.w ik ipe dia.org/w ik i/Z oh o).   Be yond 
th e  obvious rivalry of JavaScript vs. Flash , 
th e  continuing succe ss  of JavaScript in 
de ve loping RIAs also re pre se nts anoth e r 
succe ss  for ope n source . As th e  adoption 
of brow se r- base d applications incre ase s, 
th e  re liance  on m any diffe re nt type s of 
proprie tary de sk top applications de -
cre ase s. Th is  is  good ne w s s ince  th e  adop-
tion of ope n source  brow se rs continue s 
to be  on th e  rise . 

Concluding Re m ark s

O ne  possible  conce rn w ith  th e  use  of 
JavaScript, Ajax and rich  JavaScript ap-
plications  is    th e    fact  th at   th e    original 
XM LH TTP protocol is  itse lf a proprie tary 
protocol ow ne d by M icrosoft w h ich  w as 
originally re le ase d as an Active X obje ct. 
O th e r ve ndors h ave  im ple m e nte d th e ir 
ow n ve rsions of th e  protocol and th e re  
are  oth e r w ays to do th e  dynam ic up-
date s th at XM LH TTP provide s, sh ould M i-
crosoft e ve r de cide  to be  le ss be nign 
about th e  protocol.

JavaScript h as a cle ar le ad in th e  ne xt big 
frontie r in applications, th at of m obile  de -
ve lopm e nt. In particular, th e  iPh one  
doe sn't support any of th e  proprie tary al-
te rnative s, but it doe s support JavaScript. 
M ost applications, including our ow n 
JavaScript h e avy fligh ts product, w ork  
q uite  w e ll in th e  iPh one  ve rsion of Safari. 
Flash  and Silve rligh t don't, at le ast not 
ye t.

O ur re ce nt m e ta se arch  application 
turne d out to be  q uite  large  and ch alle n-
ging, but th e  use  of JavaScript and jQue ry 
turne d out to be  a k e y contributor to its 
appare nt succe ss. 

http://en.wikipedia.org/wiki/Jquery
http://jqueryui.com/
http://en.wikipedia.org/wiki/Zimbra
http://en.wikipedia.org/wiki/Zoho


Re com m e nde d Re source s

 RIApe dia
 h ttp://w w w .riape dia.com /

 Th e  Busine ss  Be ne fits of Rich  Inte rne t 
 Applications for Ente rprise s
 h ttp://w w w .ash orte n.com /w p- conte nt/
 uploads/2009 /01/Adobe _RIA_
 Ente rprise _W e b0109 .pdf 

 Pre se ntations from  th e  Busine ss  of APIs 
 Confe re nce
 h ttp://w w w .apiconfe re nce .com /
 pre se ntations/

 H ow  To Roll O ut An O pe n API
 h ttp://radar.ore illy.com /2005/05/h ow -
 to- roll- out- an- ope n- api.h tm l

 H ow  do I m one tiz e  an API?
 h ttp://blog.m ash e ry.com /2008/06/18/
 h ow - do- i- m one tiz e - an- api/

Us ing JavaS cript To o lkits  to  Create rIas  

It still took  a gre at de al of e ffort to m ak e  it 
pe rform  ade q uate ly w h ile  w ork ing across 
all m ajor brow se rs. As m ost w e b  de -
ve lope rs k now , th e  w e ak  point for th e se  
applications continue s to be  th e  large  in-
stalle d base  of Inte rne t Explore r 6.0. Th e  
D O M  and JavaScript im ple m e ntation in 
th at brow se r h as a h uge  num be r of bugs, 
and re q uire s  m any w ork arounds and of-
te n th e  fore going of be st practice s. W e  
can only h ope  th at th e  re ce nt launch  of 
Inte rne t Explore r 8.0 w ill prom pt at le ast 
som e  pe ople  to upgrade . 

O w e n Byrne  is curre ntly Se nior M anage r 
of Trave lpod  Labs. H e  is probably b e st 
k now n as th e  co- found e r and  original d e -
ve lope r of d igg.com  w h e re  h e  w as th e  
prim ary te ch nical d e cision m ak e r for 
m ost of its pe riod  of grow th , from  ince p-
tion to th e  Se rie s A financing. O w e n h old s 
th re e  d e gre e s from  Saint M ary's Unive rsity 
and  D alh ousie  Unive rsity, as w e ll as an 
ABD  from  th e  Unive rsity of M anitoba. H e  
h as ove r 20 ye ars e xpe rie nce  in softw are  
d e ve lopm e nt and  m anage rial role s includ -
ing a brie f stint as a unive rsity profe ssor.
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“... th e  act of prope rly d e signing a com ple x 
syste m  ch aracte riz e d  by a m od ular arch i-
te cture  is not a trivial task . O n th e  con-
trary, m od ularity b e ars h igh  costs: care ful 
m od ulariz ation is a cognitive  ch alle nging 
activity, since  it translate s in d e vising a d e -
com position of th e  w h ole  syste m  in 
autonom ous subparts w h ose  inte rd e pe nd -
e ncie s are  re d uce d  to th e  m inim um . 
M ore ove r, failure  to pe rfe ctly m od ulariz e  
an arch ite cture  re sults in costs of d e aling 
w ith  fi ne  tuning and  te m pe ring activitie s 
aim e d  at solving une xpe cte d  and  unfore -
se e n inte rd e pe nd e ncie s.”  

h ttp://e conpape rs.re pe c.org/
pape r/trtrock w p/020.h tm

M odularity of an ope n source  softw are  
(O SS) code  base  h as be e n associate d w ith  
grow th  of th e  softw are  de ve lopm e nt com -
m unity, th e  ince ntive s for voluntary code  
contribution, and a re duction in th e  num -
be r of use rs  w h o tak e  code  w ith out con-
tributing back  to th e  com m unity. As a 
th e ore tical construct, m odularity link s 
O SS to oth e r dom ains of re se arch , includ-
ing organiz ation th e ory, th e  e conom ics of 
industry structure , and ne w  product de -
ve lopm e nt. H ow e ve r, m e asuring th e  
m odularity of an O SS de sign h as prove n 
difficult, e spe cially for large  and com ple x 
syste m s. 

In th is  article , w e  de scribe  som e  pre lim in-
ary re sults of re ce nt re se arch  at Carle ton 
Unive rsity th at e xam ine s th e  e volving 
m odularity of large - scale  softw are  sys-
te m s. W e  de scribe  a m e asure m e nt m e th -
od and a ne w  m odularity m e tric for 
com paring code  base s  of diffe re nt siz e , 
introduce  an ope n source  toolk it th at im -
ple m e nts th is  m e th od and m e tric, and 
provide  an analysis  of th e  e volution of 
th e  Apach e  Tom cat application se rve r as 
an  illustrative  e xam ple  of  th e  insigh ts 
gaine d from  th is  approach . Alth ough  
th e se  re sults are  pre lim inary, th e y ope n 
th e     door   to    furth e r     cross- discipline  
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re se arch  th at q uantitative ly link s th e  con-
ce rns of busine ss  m anage rs, e ntre pre n-
e urs, policy- m ak e rs, and ope n source  
softw are  de ve lope rs.

M odularity and D e sign Structure  
M atrice s

In "D e sign Rule s: Th e  Pow e r of M odular-
ity"   (h ttp://m itpre ss.m it.e du/catalog/
ite m /de fault.asp?tid=3606& ttype =2), 
Baldw in and Clark  pre se nt a m ajor study 
of th e  role  of m odularity in th e  e volution 
of th e  com pute r industry. Th e y argue  th at 
m odularity is  an im portant and 
fundam e ntal conne ction be tw e e n at le ast 
th re e  diffe re nt syste m s: i) th e  e ngine e ring 
de sign; ii) th e  organiz ation of th e  pe ople  
w h o im ple m e nt and m aintain th e  de sign; 
and iii) th e  ne tw ork  of com panie s  
form ing th e  e conom ic syste m  around th e  
de sign.  Each  syste m  constrains and 
e nable s th e  oth e r tw o.  O th e r re se arch e rs 
h ave  since  built on and e xte nde d th is  
w ork , w h ich  in its original form  did not 
dire ctly addre ss  O SS. 

According to Baldw in and Clark , a 
m odule  is  a unit w h ose  structural e le -
m e nts are  strongly conne cte d am ong 
e ach  oth e r and re lative ly w e ak ly conne c-
te d to e le m e nts in oth e r units. Just as 
th e re  are  de gre e s  of conne cte dne ss, th e re  
are  de gre e s  of m odularity. Th is  m otivate s 
th e  inte re st in m e trics and te ch niq ue s  to 
m e asure  th e  m odularity of th e  structure s 
com prising an artifact.  In a w ide ly- cite d 
2006 pape r title d "Th e  Arch ite cture  of 
Participation: D oe s Code  Arch ite cture  
M itigate  Fre e  Riding in th e  O pe n   Source  
D e ve lopm e nt   M ode l?"    (h ttp://w w w .
pe ople .h bs.e du/cbaldw in/D R2/Baldw in
Arch PartAll.pdf), Baldw in and Clark  
provide  a th e ore tical argum e nt th at a 
m ore  m odular ope n source  code  base  
w ill attract m ore  voluntary contributions 
and h ave  le ss fre e  riding of non- contrib-
utors th an one  th at is  le ss m odular. 

http://econpapers.repec.org/paper/trtrockwp/020.htm
http://mitpress.mit.edu/catalog/item/default.asp?tid=3606&ttype=2
http://www.people.hbs.edu/cbaldwin/DR2/BaldwinArchPartAll.pdf
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W h e n th e  com ple xity of one  of th e  e le -
m e nts crosse s  a ce rtain th re sh old, th at 
com ple xity can be  isolate d by de fining a 
se parate  abstraction th at h as a sim ple  in-
te rface . Th is  abstraction h ide s  th e  com -
ple xity of th e  e le m e nt and th e  inte rface  
indicate s h ow  th e  e le m e nt inte racts w ith  
th e  large r syste m . M odularity de cre ase s  
com ple xity in se ve ral w ays. In particular, 
it allow s de signe rs to focus on individual 
m odule s rath e r th an th e  w h ole  inte grate d 
artifact. Th is  radically ch ange s th e  de sign 
proce ss  and allow s for w ork  on individual 
m odule s to be  paralle liz e d.

Th e  D e sign Structure  M atrix (D SM ) is  an 
analysis  tool for m apping com ple x sys-
te m s. It provide s a com pact re pre se nta-
tion of a com ple x syste m  th at visualiz e s  
th e  inte rde pe nde ncie s  be tw e e n syste m  
e le m e nts. According to Baldw in and 
Clark , “it is  a pow e rful analytic de vice , be -
cause  by using it w e  can se e  w ith  clarity 
h ow  th e  ph ysical and logical structure  of 
an artifact ge ts transm itte d to its de sign 
proce ss, and from  th e re  to th e  organiz a-
tion of individuals w h o w ill carry th e  pro-
ce ss  forw ard.” 

A D SM  is  a sq uare  m atrix w ith  off- diagon-
al ce lls indicating de pe nde ncie s  be tw e e n 
th e  syste m  e le m e nts. A value  in th e  ce ll at 
row  i and colum n j m e ans th at th e  e le -
m e nt at position i de pe nds in som e  w ay 
on th e  e le m e nt at position j. For e xam ple , 
th e  de sign e le m e nts could be  Java classe s  
and de pe nde ncie s  w ould be  re fe re nce s 
be tw e e n classe s. Th is  inform ation can be  
e xtracte d autom atically from  th e  code  
base . Cluste ring re organiz e s  th e  D SM  e le -
m e nts to m ore  cle arly visualiz e  and ana-
lyz e  de pe nde ncy re lationsh ips.

Th e  de tails of h ow  th is  analysis  is  conduc-
te d are  q uite  te ch nical, and it builds on 
prior re se arch  in se ve ral re late d dom ains. 
Alan M acCorm ack , Joh n Rusnak , and oth -
e r colle ague s at H arvard Busine ss  Sch ool 
re ce ntly publish e d tw o im portant ad-
vance s.  22

In a 2006 article  title d "Exploring th e  
Structure  of Com ple x Softw are  D e signs: 
An Em pirical Study of O pe n   Source  
and    Proprie tary    Code "   (h ttp://ope n
source .m it.e du/pape rs/m accorm ack
rusnak baldw in.pdf), th e y e m ploye d 
D SM s to e m pirically com pare  th e  de sign 
structure s of tw o softw are  products: th e  
Linux k e rne l and th e  M oz illa w e b 
brow se r. Th e y propose d a cluste ring al-
gorith m  to m e asure  de pe nde ncie s. 
H ow e ve r, th e ir com parison critically de -
pe nde d on se le cting ve rsions of th e  sys-
te m s w ith  a sim ilar num be r of source  
file s w h ich  w e re  th e  e le m e nts in th e  
D SM . O ne  m otivation of our w ork  w as to 
re m ove  th is  re striction, and to allow  th e  
com parison of code  base s  of diffe re nt 
siz e .  

A follow - on article  in 2008 e xam ine s th e  
e volution ove r tim e  of tw o softw are  
products: th e  ope n source  Apach e  Tom -
cat application se rve r and an unnam e d 
close d source  com m e rcial se rve r 
product. A coarse  m e tric is  introduce d 
th at re pre se nts th e  ch ange  ratio be tw e e n 
th e  conse cutive  ve rsions in th e  product 
e volution. Th e  auth ors conclude  th at 
D SM s and de sign rule  th e ory can e xplain 
h ow  re al- w orld m odulariz ation activitie s  
allow  for diffe re nt rate s of e volution to oc-
cur in diffe re nt m odule s, and cre ate  stra-
te gic advantage  for a firm . 

M e asuring D e sign Evolution

O ur m e th od for e xam ining th e  e volving 
m odularity of large - scale  softw are  sys-
te m s im ple m e nte d in Java builds on th e  
discusse d D SM  m e th ods and algorith m s, 
but diffe rs from  past w ork  in se ve ral as-
pe cts. As w ith  th e se  approach e s, w e : i) 
autom ate  de pe nde ncy e xtraction from  
th e  softw are  code  base ; ii) e m ploy de sign 
structure  m atrice s for visualiz ation and 
analysis  of de pe nde ncy inform ation;  and

http://opensource.mit.edu/papers/maccormackrusnakbaldwin.pdf
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iii) com pute  cost m e trics as m e asure s  of 
m odularity. W e  diffe r from  th e  e arlie r 
w ork  in: i) th at our unit of analysis  use s  
Java classe s  rath e r th an C source  file s; 
and ii) our use  of th e  re lative  cluste re d 
cost m e tric.

O ur de sign e le m e nts are  Java classe s  and 
our de pe nde ncie s  are  re fe re nce s be tw e e n 
classe s, w h e th e r by inh e ritance , de clare d 
fie lds, or m e th od calls. Be cause  de pe nd-
e ncie s  be tw e e n Java classe s  can be  e xtrac-
te d from  th e  com pile d  code  of a softw are  
syste m , w e  ne e d only obtain binary distri-
butions of th e  se le cte d ve rsions. Th e  
ste ps of our m e th od are  as follow s:

1. Se le ct th e  ve rsions to be  analyz e d and 
    obtain th e ir binary distributions.

2. For  e ach   ve rsion, e xtract th e  de pe nd-
    e ncy  inform ation  from  th e  com pile d 
    code .

3. Cre ate  D SM  instance s and e xtract cost 
    m e trics.

W e  im ple m e nte d th re e  m odularity m e t-
rics:

1. Propagation cost: m e asure s  th e  e xte nt 
    to   w h ich    a   ch ange   in   one   e le m e nt 
    im pacts  oth e r  e le m e nts.  It is  a re pre s-
    e ntation   of   th e   de gre e    of   coupling 
    w ith out conside ration of th e  proxim ity 
    be tw e e n e le m e nts.

2. Cluste re d cost:   a m ore  soph isticate d 
    m e tric  th at  assigns  diffe re nt  costs  to 
    de pe nde ncie s  base d on th e  locations of 
    e le m e nts  w ith in   cluste rs.    It  h as   an 
    im portant lim itation in th at it can only 
    be   use d  to  com pare   D SM s  of sim ilar 
    s iz e s.

3. Re lative  cluste re d cost: (our contribu-
    tion) e xte nds th e  cluste re d cost m e tric 
    to  com pare   D SM s  of  diffe re nt  s iz e s, 
    avoiding th e  lim itation of th e  cluste re d 
    cost m e tric. 23

M ore  form al de finitions of th e se  m e trics 
and de tails of th e ir im ple m e ntations w ill 
be  se e n in our upcom ing pre se ntation 
"D e sign Evolution of an O pe n Source  Pro-
je ct Using an Im prove d M odularity M e t-
ric"   (h ttp://oss2009 .org/inde x.ph p?id=
pre lim inary_program .h tm ).

Evolving M odularity of Tom cat

W e  use d our m e th od to study th e  
e volving code  base  of an ope n source  sys-
te m , th e  Apach e  Tom cat application se rv-
e r de ve lope d and m aintaine d by th e  
Apach e     Softw are     Foundation   (h ttp://
apach e .org). Tom cat is  im ple m e nte d in 
Java, and h as tw o m ajor distinct function-
al m odule s: th e  Tom cat- m ain se rve r core  
and Jaspe r, a se parate  m odule  th at pro-
ce sse s  Java Se rve r Page s. Tom cat- m ain 
and Jaspe r are  link e d only th rough  th e  
J2EE  API (h ttp://e n.w ik ipe dia.org/w ik i/
J2e e ).

O ve r th e  te n- ye ar pe riod be tw e e n 19 9 9  
and 2008, four m ajor ve rsions of Apach e  
Tom cat w e re  re le ase d:

• Apach e  Tom cat 3.x is  base d on th e  
   original im ple m e ntations of th e  Se rvle t 
   2.2 and JSP 1.1 spe cifications donate d 
   by Sun M icrosyste m s 

• Apach e  Tom cat 4.x im ple m e nts th e  
   Se rvle t 2.3 and JSP 1.2 spe cifications 
   and Catalina, a ne w  se rvle t containe r 
   base d on a diffe re nt arch ite cture  

• Apach e  Tom cat 5.x im ple m e nts th e  
   Se rvle t 2.4 and JSP 2.0 spe cifications 

• Apach e  Tom cat 6.x im ple m e nts th e  
   Se rvle t 2.5 and JSP 2.1 spe cifications 

Since  support for spe cific standards spe -
cifications is  of prim ary im portance  to 
Tom cat use rs, m ajor ve rsion num be rs for 
Tom cat m irror th e  ve rsions of th e  Se rvle t 
and JSP spe cifications th at Tom cat sup-
ports. 

http://oss2009.org/index.php?id=preliminary_program.htm
http://en.wikipedia.org/wiki/J2ee
http://apache.org
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H ow e ve r, a ch ange  in m ajor ve rsion num -
be rs doe s not ne ce ssarily corre spond to 
m ajor ch ange s in th e  structure  of th e  
code  base . Th us, w h e n w e  se le cte d th e  
ve rsions of Tom cat for our analysis, w e  
ide ntifie d significant arch ite ctural e ve nts 
in th e  e volution of th e  Tom cat code  base , 
such  as m ajor ch ange s to th e  arch ite cture  
to im prove  pe rform ance , or th e  introduc-
tion of th e  Catalina se rvle t containe r.

For e ach  ve rsion, w e  e xam ine d th e  Tom -
cat- m ain and Jaspe r m odule s both  se par-
ate ly and in com bination. For e ach  
analysis, w e  com pute d th e  num be r of 
classe s, num be r of de pe nde ncie s, 
propagation cost, num be r of ve rtical 
busse s, num be r of cluste rs, cluste re d 
cost, and re lative  cluste re d cost. 
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Th e  num be r of classe s  ne arly triple d 
be tw e e n ve rsion 3.0 and 6.0.16. Th is  is  
cle ar e vide nce  of th e  ne e d for m odularity 
m e asure s  th at pe rm it com parisons of 
code  base s  of diffe re nt siz e . 

Initially, w e  e xpe cte d th e  m odularity of 
Tom cat to incre ase  th rough out th e  e volu-
tion of th e  product. Th e  rationale  for th is  
e xpe ctation w as th at as a syste m  e volve s, 
its structure  w ould be  continually e x-
am ine d by de ve lope rs. Spe cifically, w e  e x-
pe cte d th at arch ite ctural im prove m e nts 
w ould also le ad to incre ase d m odularity. 
For e xam ple , w h e n Tom cat 4.x intro-
duce d a ne w  im ple m e ntation of th e  se r-
vle t containe r base d on a ne w  
arch ite cture  (Catalina), w e  e xpe cte d th e  
ne w  arch ite cture  to be  m ore  m odular be -
cause  it w as built from  th e  ground up for 
fle xibility and pe rform ance . 

Figure  1: Propagation Cost of Tom cat-m ain
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H ow e ve r, as se e n in Figure s  1 and 2, w e  
obse rve  th at  th e    propagation   costs   for 
Tom cat 3.3.2 and 4.0.6 are  9 .6%  and 
14.6% , re spe ctive ly, and th e  re lative  
cluste re d costs are  0.0031 and 0.0035. 
Both  m e trics sugge st th at ve rsion 4.0.6 is  
le ss m odular th an ve rsion 3.3.2, th e  op-
posite  of w h at w e  e xpe cte d to find. Ve r-
sion 3.3.2 is  th e  late st production re le ase  
of Tom cat 3.x w h ich  finish e d th e  re factor-
ing e ffort and introduce d a m ore  m odu-
lar de sign by allow ing th e  addition and 
re m oval of m odule s th at control th e  e xe -
cution of se rvle t re q ue sts. Ve rsion 4.0.6 is  
th e  final re le ase  of Tom cat 4.x th at intro-
duce d th e  Catalina se rvle t containe r. A 
sim ilar patte rn occurre d w h e n m ajor ar-
ch ite ctural ch ange s w e re  m ade  to th e  
Jaspe r subsyste m  at oth e r points in tim e . 25

A close r e xam ination of th e  e ve nts sur-
rounding th e se  spik e s  in propagation 
cost and re lative  cluste re d cost sugge sts 
th at e ach  de cre ase  in m odularity w as pre -
cipitate d by a m ajor arch ite ctural or im -
ple m e ntation ch ange . For all oth e r 
re le ase s, w h e th e r m ajor ve rsions or incre -
m e ntal re le ase s, th e  code  be cam e  in-
cre asingly m ore  m odular. Inte re stingly, 
e ach  spik e  is  im m e diate ly follow e d by an 
incre ase  in m odularity. In fact, in e ach  
case , th e  incre ase  in m odularity of th e  
conse cutive  ve rsion m ore  th an com -
pe nsate d for th e  pre vious de cre ase .

O ur data is  not conclusive  on w h y th is  
patte rn occurre d, but w e  offe r a plausible  
e xplanation. O nce  ne w  functionality is  
initially   de ploye d   and   w ork ing,   focus 

Figure  2: Re lative  Cluste re d Cost of Tom cat-m ain
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sh ifts. D e ve lope rs re visit th e  de sign and 
pe rform  re factoring and cle anup activit-
ie s  w h ich  re pre se nt ch ange s to th e  struc-
ture  of th e  syste m , but not to its 
be h aviour. Incre ase d unde rstanding and 
e xpe rie nce  gaine d th rough  th e  original 
im ple m e ntation pe rm its de ve lope rs to 
m ore  e asily re structure  th e  e xisting code  
into a m ore  m odular de sign. Th e  re sult is  
a significant incre ase  in m odularity th at 
com pe nsate s for th e  original de cre ase  in 
th e  pre vious ve rsion. 

To capture  th e se  obse rvations, w e  pro-
pose  th re e  propositions th at can guide  fu-
ture  re se arch  on th e  e volution of 
m odularity of softw are  syste m s: 

Proposition 1: m ajor arch ite ctural and 
im ple m e ntation ch ange s cause  th e  m od-
ularity of a softw are  syste m  to de cre ase  at 
first.

Proposition 2: m ajor ch ange s are  fol-
low e d by pe riods of re factoring and 
cle anup activitie s, w h ich  cause  th e  m odu-
larity of th e  softw are  syste m  to incre ase  
again.

Proposition 3: th e  incre ase  in m odularity 
as a re sult of re factoring and cle anup 
activitie s  m ore  th an offse ts th e  de cre ase  
in m odularity due  to a m ajor ch ange .

Conclusion

Th is pape r re porte d on re ce nt advance s 
tow ards unde rstanding th e  e volution of 
large  O SS syste m s, and propose d an im -
prove d m odularity m e tric base d on 
D SM s th at allow s th e  com parison of code  
base s  of diffe re nt siz e . O ur re se arch  
provide s initial e vide nce  th at as a large  
softw are  syste m  e volve s, m ajor arch ite c-
tural ch ange s, at first, le ad to an incre ase  
in m odularity, but are  follow e d by re fact-
orings and cle anup activitie s  w h ich  le ad 
to a subse q ue nt incre ase  in m odularity. 

26

Alth ough  th e se  re sults are  pre lim inary, 
th e y are  part of th e  large r re se arch  pro-
gram  in w h ich  w e  h ope  to provide  de e pe r 
insigh ts into th e  conne ctions be tw e e n 
te ch nical, organiz ational, and e conom ic 
syste m s.

Ste ve n M ue gge  is a faculty m e m be r of th e  
D e partm e nt of Syste m s and  Com pute r En-
gine e ring at Carle ton Unive rsity, O ttaw a, 
Canad a. Profe ssor M ue gge  te ach e s w ith in 
th e  Te ch nology Innovation M anage m e nt 
program . H is curre nt re se arch  inte re sts in-
clud e  ope n source  softw are , ope n innova-
tion, and  ope n source  e cosyste m s. 

Rob e rto M ile v com ple te d  an M .Eng. d e -
gre e  in Te ch nology Innovation M anage -
m e nt in 2008.  As part of h is re se arch  into 
ope n source  softw are , h e  d e rive d  th e  re lat-
ive  cluste re d  cost m e tric and  d e ve lope d  
th e  jD SM  ope n source  toolse t for com put-
ing D SM s and  m od ularity m e trics.  H e  is 
curre ntly w ork ing as a m anage r for a soft-
w are  d e ve lopm e nt com pany. 

Re com m e nde d Re source s

 Java D SM  library
 h ttp://jdsm .source forge .ne t/

 D SM  H om e  Page
 h ttp://w w w .dsm w e b.org/

http://jdsm.sourceforge.net
http://www.dsmweb.org
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"O pe n source  softw are  re lie s upon copy-
righ t law : both  its prote ctions, and  e xce p-
tions."  

D avid Fe w e r, CIPPIC.ca

Th e  Unive rsity of O ttaw a, Faculty of Law  
is  Canada’s pre m ie re  le gal program  in law  
and te ch nology. Th e  Torys Te ch nology 
Law  Spe ak e r Se rie s  (h ttp://w e b5.uottaw a
.ca/te ch law /e n/e ve nts/torys- te ch nology-
law - spe ak e r- se rie s/) brings prom ine nt 
spe ak e rs  from  around th e  w orld to dis-
cuss curre nt topics in law  and te ch nology.

A ne w  approach  to ope n source  softw are  
(O SS) w as pre se nte d to stude nts and fac-
ulty at th e  Unive rsity of O ttaw a on M arch  
11, 2009 . M ich ae l M adison, Associate  
D e an for Re se arch  and Profe ssor of Law  
at th e  Unive rsity of Pittsburgh  Sch ool of 
Law , pre se nte d “O pe n Source  Lice nse s  
and th e  Boundarie s  of Know le dge  Pro-
duction”. Prof. M adison spe nt tim e  out-
lining and answ e ring q ue stions on a 
nove l inte rpre tation of copyrigh t in th e  
age  of O SS. Using h istorical e xam ple s, h e  
calle d for th e  courts to incorporate  a “spa-
tial fram e w ork ” to de al w ith  ope n source  
lice nse s. H is  approach  w as particularly 
re le vant and tim e ly in ligh t of a re ce nt 
opinion from  th e  U S Court of Appe als for 
th e   Fe de ral   Circuit,   Jacobse n  v.  Katz e r 
(h ttp://e n.w ik ipe dia.org/w ik i/Jacobse n_
v._Katz e r).

Le ssons Le arne d from  Jacobse n v. Katze r

Th e  pre se ntation be gan w ith  a de taile d 
case  h istory in th e  figh t be tw e e n Robe rt 
Jacobse n, m anage r of an O SS proje ct h os-
te d on Source Forge  calle d th e  Java M ode l 
Railroad   Inte rface   (JM RI,  h ttp://source
forge .ne t/proje cts/jm ri/), and M atth e w  
Katz e r and Kam ind Associate s, Inc. w h o 
colle ctive ly de ve lop com m e rcial softw are  
products for th e  m ode l train industry. 
Prof. Jacobse n, am ong oth e r th ings, 
sough t a de claration from  th e  courts re -
cogniz ing th at M r. Katz e r's  use  of th e  
JRM I   softw are    w as  in   violation  of  th e  27

ope n source  lice nse  offe re d by th e  pro-
je ct. A pre lim inary injunction w as th e n 
sough t unde r copyrigh t infringe m e nt. 
Th e  appe llate  court de cision h e ld th at 
th e   Artistic  Lice nse   (h ttp://ope nsource .
org/lice nse s/artistic- lice nse - 2.0.ph p) 
grante d by th e  JM RI to use rs  of th e  m ode l 
train softw are , and, m ore  ge ne rally, O SS 
lice nse s, are  e nforce able . Th e se  lice nse s  
are  se t conditions, rath e r th an m e re ly 
cove nants, re garding th e  use  of th e  copy-
righ te d w ork . As conditions, a bre ach  of 
th e  lice nse  m ay te rm inate  th e  contract, 
allow ing th e  copyrigh t h olde r to sue  for 
infringe m e nt. 

Alth ough  th e  Court of Appe al ultim ate ly 
re m ande d th e  case  back  to th e  district 
court, tw o im portant principle s w e re  se t 
forth  in th e  judgm e nt. First, th e  de cision 
re cogniz e d th at w ork  can still be  prote c-
te d by copyrigh t e ve n w h e n give n aw ay 
for fre e . A bre ach  in th e  conditions in th e  
lice nse  m ak e s  a use r susce ptible  to copy-
righ t infringe m e nt as h e  or sh e  can no 
longe r re ly on th e  lice nse  against such  
claim s. Se condly, th e  court took  a purpos-
ive  approach  in le gitim iz ing th e  nature  of 
th e  ope n source  colle ctive . It re cogniz e d 
th at th e  O SS m ove m e nt’s grow th  flow e d 
from  th e  se nse  of com m unity and cre dit 
one  ge ts th rough  contribution and not 
from  com m on notions of m one tary gain. 
According to th e  court, “[t]h e se  re stric-
tions w e re  both  cle ar and ne ce ssary to ac-
com plish  th e  obje ctive s of th e  ope n 
source  lice nsing collaboration.”

In draw ing atte ntion to Jacobse n, Prof. 
M adison note d th at th e  court’s opinion 
w as ne ith e r nove l nor ne w . H e  use d a 
num be r of h istorical e xam ple s to illus-
trate  h ow  courts h ave  be e n inconsiste nt, 
th ough  te nding tow ards not uph olding re -
straints, in de ciding w h e th e r "th e  cove n-
ant runs w ith  th e  code ." H e  use d h alf a 
doz e n e xam ple s w h e re  "e q uitable  se r-
vitude s on ch atte l" strive  to cre ate  an ob-
ligation to e ith e r do som e th ing or re frain 
from    doing  som e th ing   th rough   s im ple  

http://web5.uottawa.ca/techlaw/en/events/torys-technology-law-speaker-series/
http://en.wikipedia.org/wiki/Jacobsen_v._Katzer
http://sourceforge.net/projects/jmri/
http://www.opensource.org/licenses/artistic-license-2.0.php
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posse ssion of th e  obje ct. Th e se  e q uitable  
se rvitude s try to go be yond m e re  con-
tract law  by stating th at th e  prope rty righ t 
in an obje ct is  constraine d by th e  obliga-
tion attach e d. In th e  case  of Jacobse n, a 
condition attach e d by th e  Artistic lice nse  
w as attribution to th e  JRM I. According to 
th e  e xam ple s cite d in th e  U S, a ‘s ingle  
use ’ stam p on a cotton tie  w as de e m e d 
e nforce able , but a stam p of ‘not for re -
sale ’ on a re cord/CD /blue - ray disc w as 
not (h ttp://m adisonian.ne t/2008/04/30/
e q uitable - se rvitude s- in- pack aging and 
h ttp://e n.w ik ipe dia.org/w ik i/Post- sale _
re straint). 

In bringing up th e se  e xam ple s, Prof. 
M adison sough t to h igh ligh t th e  spe cial, 
and ofte n unpre dictable , are na w h e re  
O SS e xists. Th e re  is  no single  unive rsally 
acce pte d crite rion for w h e n a cove nant 
be com e s a condition. Som e tim e s it is  
base d on pate nt law , oth e r tim e s on copy-
righ t, custom ary use  or practice . Th is  in-
congruity and confusion in de te rm ining 
an obje ct’s status is  e xpose d in th e  alte rn-
ate  de cisions from  th e  trial and appe al 
court in Jacobse n. In re m anding th e  case  
and se nding it back  to th e  low e r court, 
th e  appe al court re cogniz e d th at a condi-
tion such  as th e  attribution guarante e  in 
th e  Artistic Lice nse  w as e nforce able  on 
th e  lice nse  h olde r.

Lice nsing in a Spatial Fram e w ork

Prof. M adison be lie ve s it is  tim e  for th e  
courts to re cogniz e  a ne w  fram e w ork  for 
th is  type  of litigation. Inste ad of using a 
line ar te m poral approach  to de cide  if th e  
e q uitable  se rvitude  m e e ts ce rtain crite ria 
or fits w ith in a ce rtain box, a court sh ould 
base  its de cision on th e  purpose  of th e  in-
troduce d lim itation. Inste ad of re lying on 
th e  structure  or trying to m assage  th e  se r-
vitude  into an ‘if- th e n narrative ’, Prof. 
M adison be lie ve s th e  court sh ould tak e  a 
m ore  abstract approach  in applying a 
spatial fram e w ork  th at look s to th e  pur-
pose  of th e  condition or lice nse . 28

O SS re lie s  on copyrigh t and th e  condi-
tions se t forth  in th e  lice nsing agre e m e nt 
are  ne ce ssary to uph old th e  ope n source  
paradigm . In orde r for use rs  to contribute  
code  and not incorporate  ope nly acce ss-
ible  softw are  into th e ir ow n proje cts fre e  
of paym e nt or attribution, O SS proje cts 
m ust turn to copyrigh t law . Alth ough  th e  
conditions m ay not be  e conom ic, th e y 
are  vital in orde r to e ncourage  and m ain-
tain th e  inte grity of th e  social alliance . 

W h ile  ope n source  lice nse s  can fit into 
th e  w e ll- k now n te m poral fram e w ork , 
Prof. M adison sugge sts th at re cogniz ing a 
spatial fram e w ork  is  be tte r suite d. As re -
cogniz e d by th e  appe llate  court in Jacob-
se n, th e  lice nse  utiliz e d in ope n source  
proje cts e nable s ope n source  use rs  to 
com e  toge th e r from  all ove r th e  w orld. 
Th e se  com m unitie s  utiliz e  th e  lice nse  to 
e ncourage  diffe re nt m ode ls of cre ation as 
w e ll as diffe re nt type s of consum ption, re -
use , and de ve lopm e nt. O pe n source  flour-
ish e s  upon th e se  ide als.

Prof. M adison state s th at a spatial ap-
proach  in re cogniz ing th e  im portance  of 
th e  ope n source  lice nse s  be tte r re fle cts 
th e  com m unity’s  goals. Such  an approach  
allow s ope n source  use rs  to h ave  be tte r 
re course  against infringe rs. Pote ntial re m -
e die s  w ould also be  affe cte d. Norm ally, 
courts are  ve ry re luctant to grant non-
e conom ic re lie f. Alth ough  it m ay cre ate  
proble m s in oth e r are as, Prof. M adison 
be lie ve s a spatial fram e w ork  w ould find 
courts m ore  susce ptible  to injunctions 
th at re cogniz e  th e  non- e conom ic im port-
ance  of ope n source  lice nse s.

Finally, Prof. M adison discusse d th e  spa-
tial m ode l finding m ore  traction in ope n 
source  lice nsing w h e n acting as th e  pro-
ve rbial sh ie ld rath e r th an sw ord. H e  cite d 
th e  GPLv3 e xam ple  of lice nse  te rm ina-
tion w h e n a use r applie s to pate nt a pro-
je ct incorporating ope n source  code . In 
such  s ituations, th e  GPLv3 e xplicitly te r-
m inate s th e  use r’s  lice nse  and m ak e s  h im  

http://madisonian.net/2008/04/30/equitable-servitudes-in-packaging/
http://en.wikipedia.org/wiki/Post-sale_restraint
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or h e r liable  for copyrigh t infringe m e nt. 
Such  a de fe nsive  strate gy prote cts th e  
ope n source  com m unity from  claim s of 
pate nt infringe m e nt and e xplicitly use s  
th e  spatial m e taph or to se t up a prote ct-
ive  z one  around th e  ope n source  proje ct.

Conclusion

Prof. M adison’s approach  is  still be ing de -
ve lope d and incre ase d discourse  and re -
fle ction w ill invariably occur as ope n 
source  lice nse s  are  furth e r utiliz e d and 
te ste d by courts. W h e th e r or not a spatial 
m ode l tak e s  h old in a post- Jacobse n 
w orld is  unk now n, but ope n source  use rs  
sh ould tak e  h e art th at th e  U S appe llate  
court uph e ld th e  e nforce ability of O SS li-
ce nse s  and th e  im portance  of copyrigh t 
to building O SS com m unitie s.

Byron Th om  is finish ing h is law  d e gre e  at 
th e  Unive rsity of O ttaw a, Faculty of Law  
w ith  a conce ntration in law  and  te ch no-
logy. H is inte re sts vary from  ne w  ap-
proach e s to inte lle ctual prope rty law  to 
h ow  te ch nology m ay save  th e  w orld  from  
global w arm ing. Byron w as also a parti-
cipant in Canad a’s first class on th e  Law  
of Robotics and  w as at th e  table  w h e n 
Ke rr’s Postulate  w as form e d . 
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 M ich ae l M adison's Law  and Te ch  Blog
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 Law  and Te ch nology Program  at th e  
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 h ttp://w w w .fosslc.org/drupal/node /320 



upco m ing events

M ay 8- 9

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

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, th e  2009  CNIE Inte rnational 
Confe re nce  offe rs a uniq ue  opportunity 
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 4-6

M Ce Te ch

Ottaw a, ON

Th e  4th  Inte rnational M CETECH  Confe r-
e nce  on e - Te ch nologie s  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/

M ay 6- 9

Libre  Graph ics

M ontre al, QC

LGM  2009  is  th e  fourth  annual w orldw ide  
m e e ting of te am s de ve loping ope n 
source  graph ics applications. D e signe rs, 
graph ic artists and anyone  involve d in 
print production and/or w e b  de ve lop-
m e nt are  cordially invite d to atte nd and 
m e e t th e  de ve lope rs one  to one .

h ttp://libre graph icsm e e ting.org/2009 / 

M ay 8

W ordCam p

Toronto, ON

W ordCam p is  a confe re nce  type  of e ve nt 
th at focuse s  sq uare ly on e ve ryth ing W ord-
Pre ss. Eve ryone  from  casual e nd use rs  all 
th e  w ay up to core  de ve lope rs sh ow  up to 
th e se  e ve nts. Th e se  e ve nts are  usually 
h igh ligh te d by spe e ch e s  or k e ynote s by 
various pe ople .

h ttp://ph ug.ca/w ordcam ptoronto 
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http://www.mcetech.org/
http://www.libregraphicsmeeting.org/2009/
http://phug.ca/wordcamptoronto
http://www.bsdcan.org/
http://www.learningconference.ca/cnie2009/index.php?option=com_frontpage&Itemid=1


upco m ing events

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=1228& ch apte rid=389

M ay 21-22

PGCon

Ottaw a, ON

PGCon is  an annual confe re nce  for use rs  
and de ve lope rs of Postgre SQL, a le ading 
re lational database , w h ich  just h appe ns 
to be  ope n source . PGCon is  th e  place  to 
m e e t, discuss, build re lationsh ips, le arn 
valuable  insigh ts, and ge ne rally ch at 
about th e  w ork  you are  doing w ith  Postgr-
e SQL. If you w ant to le arn w h y so m any 
pe ople  are  m oving to Postgre SQL, PGCon 
w ill be  th e  place  to find out w h y. W h e th e r 
you are  a casual use r or you've  be e n 
w ork ing w ith  Postgre SQL for ye ars, PG-
Con w ill h ave  som e th ing for you.

h ttp://w w w .pgcon.org/2008/ 

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 r
cam 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 inte r-
e 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. Th is  ye ar's ch al-
le nge  e xam ine s th e  GNO M E D e sk top 
Suite  of proje cts 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 

M ay 16-24

ICSE

Vancouve r, BC

ICSE provide s 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 rie nce s and conce rns in th e  
fie ld of softw are  e ngine e ring.

h ttp://w w w .cs.uore gon.e du/e ve nts/
icse 2009 /h om e /
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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
http://www.pgcon.org/2008/


 
Upco m ing Events

M ay 25-27

SM ARTlink age s 2009

Ke low na, BC

SM ARTlink age s brings toge th e r h undre ds 
of industry le ade rs, gove rnm e nt le ade rs, 
re se arch  le ade rs and stude nts to 
sh ow case  Canada's inge nuity, innovation 
and le ade rsh ip in inform ation and 
com m unications te ch nology. Th e  annual 
confe re nce  is  a dynam ic ve nue  w h e re  
pe ople  inte ract, com panie s  m e e t brilliant 
ne w  e m ploye e s, w h e re  our be st and 
brigh te st stude nts sh ow case  th e ir tale nts 
and ide as, w h e re  gove rnm e nt e xe cutive s 
tak e  th e  pulse  of innovation, and w h e re  
de als are  done .

h ttp://w w w .aigicrvis.ca/program 2009 /
SM ARTLink age s2009 /inde x.h tm l 

M arch  18

Th e  Law  Socie ty of British  Colum bia 
Goe s Live  w ith  Eve rgre e n

Vancouve r, BC

Th e  Law  Socie ty of British  Colum bia h as 
gone  live  w ith  th e  Eve rgre e n ope n source  
library autom ation softw are . Je re m y 
Buh le r, a graduate  stude nt from  th e  
Sch ool of Library, Arch ival and Inform a-
tion Studie s  at th e  Unive rsity of British  
Colum bia, did m ost of th e  w ork  de ve lop-
ing th e  m ain page  and m igrating data. 
Th e  Law  Socie ty of British  Colum bia is  
th e  gove rning body of th e  le gal profe s-
sion in BC. 

h ttp://w w w .e silibrary.com /e si/ne w s
ite m .ph p?id=9 1 
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M ay 29

D e m Te ch

M ontre al, QC

D e m Te ch  2009  w ill sh ow case  cutting 
e dge  proje cts th at use  inform ation te ch -
nology to e ncourage  citiz e n acce ss  and 
foste r de m ocratic participation. D e -
m Te ch  is  a pre - confe re nce  of th e  2009  An-
nual Confe re nce  and Trade  Sh ow  of th e  
Canadian Library Association, sponsore d 
by Apath y is  Boring, Visible Gove rn-
m e nt.ca and m e m be rs of th e  CivicAc-
ce ss.ca com m unity. 

h ttp://de m te ch .ca/

M arch  23

Eclipse  Announce s First Re le ase  of 
Sw ordfish

Ottaw a, ON

Th e  Eclipse  Foundation announce d 
today th e  first re le ase  of Sw ordfish , a 
ne xt- ge ne ration e nte rprise  se rvice  bus 
th at provide s th e  fle xibility and e xte nsibil-
ity re q uire d by e nte rprise s  to succe ssfully 
de ploy a se rvice - orie nte d arch ite cture  
strate gy. Sw ordfish  is  base d on th e  O SGi 
standard and builds upon succe ssful 
ope n source  proje cts, including Eclipse  
Eq uinox and Apach e  Se rvice M ix.

h ttp://w w w .e clipse .org/org/pre ss-
re le ase /2009 0323_sw ordfish .ph p 

New s bytes



Is s ue S po ns o r
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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

 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

 July 2009 : Collaboration
Gue st Editor: Ste ph e n H uddart
J. W . M cConne ll Foundation

 August 2009 : Te ch  Entre pre ne ursh ip

 Se pte m be r 2009 : Busine ss  Inte llige nce
Gue st Editor: M ik e  Andre w s
SQLPow e r
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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



