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Edito rial

Th is m onth  I'm  pleased  to introduce  our 
first gue st e ditor, Ke vin Goh e e n. Th e  
stre ngth  of Ke vin's ne tw ork  of contacts 
from  acade m ia, re se arch , and industry is  
e vide nt in th e  q uality of th e  subm issions 
h e  invite d for th is  issue . You'll find ple nty 
of th ough t provok ing conte nt around th e  
e ditorial th e m e  of e ducation. Th e se  in-
clude  th e  ve rtical m ark e ts of h igh  pe r-
form ance  com puting and inte grate d 
library syste m s to th e  broad topics of 
ope n e ducational re source s and pre dict-
ive  m anage m e nt th e ory.

Th is issue  also m ark s a m ile stone  for th e  
O SBR as w e  e nte r our se cond ye ar of pub-
lication. W h e n w e  launch e d O SBR.ca w e  
k ne w  th at th e re  w as a ne e d for it.  W h at 
ple asantly surprise d us in our first ye ar of 
ope rations w as th e  large  num be r of h igh  
q uality contributions re ce ive d, th e  di-
ve rsity of e xpe rie nce d auth ors, and O S-
BR.ca's e xte nsive  adoption w orldw ide .

Th ank s to th e  grant from  th e  O ntario Re -
se arch  Com m e rcializ ation Program  of 
th e  M inistry of Re se arch  and Innovation, 
O ntario h as be com e  a significant contrib-
utor to th e  pool of k now le dge  on ope n 
source  th at is  re le vant to te ch nology com -
panie s, e ducational institutions, and 
ope n source  foundations and proje cts 
w orldw ide .  

W e  th ank  our read e rs, auth ors and spon-
sors for th e ir support.  H appy first birth -
day O SBR.ca!  

Dru Lavigne

Editor- in-Ch ie f

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 and  
D NSStuff.com  and  is auth or of th e  book s 
BSD  H ack s and  Th e  Be st of Fre e BSD  Ba-
sics.

Th e  August issue  of th e   O SBR is  focuse d 
on “e ducation.” Th e  re lationsh ip be tw e e n 
ope n source  softw are  (O SS) and 
e ducation is  e xtre m e ly broad and also 
ve ry im portant. O ne  could argue  th at O SS 
cre ation and adoption h as be e n drive n by 
faculty and re se arch  le ade rs, w ith  
e ve ntual buy- in from  th e  com m e rcial 
sph e re . Th is  s h ould not be  a surprise ; 
unive rsity re se arch  labs are  populate d 
w ith  individuals posse ssing an 
abundance  of cre ativity, a ne e d to w ork  
w ith  platform s for innovation, and a 
sh ortage  of funding. M y ow n lab’s 
e xpe rie nce  w ith  cle ve r graduate  stude nts 
and finite  funding source s force d us to 
collaborate  w ith  th e  National Re se arch  
Council of Canada on ope n source  
h e licopte rs.

Anoth e r d river of th e  OSS e ducation 
m ark e t is  ph ilosoph ical. Th is  issue ’s  first 
auth or, Justin D avidson of D atam onitor, 
pointe d in anoth e r forum  to 
dissatisfaction e xpre sse d by som e  sch ools 
w ith  Black board, a m ajor provide r of 
e nte rprise  e ducational softw are  and 
se rvice s. In 2005, Black board bough t 
W e bCT, anoth e r e ducational softw are  
com pany. Black board's sh are  of th e  
m ark e t h as grow n to approxim ate ly 75%  
and conce rns re m ain w ith in sch ools ove r 
th e  dom inance  of one  com pany in th e  
m ark e t. Black board’s  subse q ue nt pate nt 
dispute  w ith  th e  sm all Canadian firm  
D e sire 2Le arn h as galvaniz e d th e  
e ducational te ch nology com m unity and 
h as arguably drive n m ark e t acce ptance  of 
th e  m ajor ope n source  alte rnative s in th e  
Course  M anage m e nt Syste m  (CM S) 
space , M oodle  (h ttp://m oodle .org/) and 
Sak ai (h ttp://sak aiproje ct.org/).
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D e spite  th e  m istrust of com m ercial  soft-
w are  com panie s  pote ntially driving O SS 
adoption, one  surve y (h ttp://w w w .a-
h e c.org/m e dia/file s/A- H EC% 20ope n% 20
source % 20h e d% 20030106.pdf) found 
th at large r institutions adopt O SS infra-
structure  and applications at a m uch  
h igh e r rate  th an sm alle r institutions be -
cause  of th e  lack  of support. Th e  sm alle r 
sch ools e xpre sse d a gre at inte re st in com -
m e rcial support of O SS. In addition, D ata-
m onitor pre dicts a com pound annual 
grow th  rate  of 14%  until 2012 on O SS, 
base d on th e ir surve y in 14 countrie s  of 
prim ary, se condary and te rtiary e duca-
tional institute s. Th e y also pre dict only 3-
6%  of inform ation te ch nology spe nding 
by th ose  institute s, so e ducation w ill re p-
re se nt a gre at m ark e t for com m e rcial e n-
titie s. In th is  issue , Justin w rite s about 
spe nding tre nds in th e  e ducational O SS 
m ark e t and w h y only som e  institutions 
sh ould adopt O SS.

Open e ducational re source s (OER) prom -
ise  to low e r th e  costs for stude nts in th e  
de ve lope d w orld (h ttp://w w w .spring
w ise .com /e ducation/ope n_source _app
roach _to_te xtbo/). M ue gge , e t al of Car-
le ton Unive rsity and Jan H ylén of O ECD  
both  argue  th at th e  im plications are  far 
broade r. Th e  first article  focuse s  on th e  
de m ocratiz ation of e ducation in de ve lop-
ing countrie s  w h ile  th e  O ECD  pape r de -
scribe s  q uality control and sustainability 
of th e  O ER m ove m e nt.

W e  next exam ine  th e  im portant te rtiary 
e ducational application of H igh  Pe rform -
ance  (Scie ntific) Com puting (H PC). 
D avid Rich  of Inte ractive  Supe rcom put-
ing de scribe s  h ow  both  ope n source  and 
com m e rcial com pone nts are  be ing com -
bine d to provide  th e  optim al scie ntific 
com puting e nvironm e nt and h ow  O SS is  
gradually be ing acce pte d by com m e rcial 
use rs of H PC. 

Th is issue  conclude s w ith  tw o  article s 
w h ich  de scribe  th e  use  of O SS in librarie s. 
In th e  e arly 19 9 0s, I w as part of a Task  
Force  on th e  future  of Te ch nologically M e -
diate d Education at Carle ton Unive rsity. 
As part of our surve y, w e  found th at m any 
th ough t le ade rs on cam puse s  cam e  from  
th e  rank s of th e  librarians. Carl Grant of 
CARE Associate s provide s a ch e ck list for 
librarians conside ring O SS Inte grate d Lib-
rary Syste m s (ILSs) and Art Rh yno of th e  
Unive rsity of W indsor de scribe s  Proje ct 
Conife r, a collaborative  e ffort of th re e  
O ntario unive rsitie s  to provide  a m ission 
critical O SS ILS.

Space  and  re source  re strictions preven-
ted  us  from  publish ing article s on m any 
im portant O SS e ducation issue s, includ-
ing M oodle  and Sak ai, th e  application R, 
w h ich  is  q uick ly be com ing th e  de  facto 
standard in statistics, and th e  scie ntific 
applications SciPy and O ctave . W e  h ope  
to re visit th e  O SS im pact on th e  e duca-
tion se ctor in a future  issue .

Ke vin Goh e e n

Gue st Editor 

Ke vin Goh e e n is an Ad junct Profe ssor in 
th e  D e partm e nt of M e ch anical and  
Ae rospace  Engine e ring at Carle ton Uni-
ve rsity, O ttaw a, Canad a, te ach ing in th e  
are as of control and  d ynam ic syste m s. H e  
also is D ire ctor of Scie ntific Re se arch  and  
Expe rim e ntal D e ve lopm e nt Tax Cre d its 
w ith  M cLarty &  Co LLP, a le ad ing account-
ing firm  in O ttaw a.
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"M an pe rfe cte d  by socie ty is th e  b e st of all 
anim als; h e  is th e  m ost te rrible  of all w h e n 
h e  live s w ith out law , and  w ith out justice ." 

Aristotle

O pe n source  softw are  (O SS) is  be com ing 
m ore  prom ine nt w ith in th e  e ducation 
m ark e t as m ore  e ducational institutions 
turn tow ards ope n source  as a solution 
th at m e e ts th e ir ne e ds. H ow e ve r, ope n 
source  is  not appropriate  for all, and insti-
tutions sh ould be  cautious about im ple -
m e nting O SS. W h e n adopting ope n 
source , institutions sh ould e nsure  it is  a 
strate gic de cision and not just a ph ilo-
soph ical one .

At D atam onitor (h ttp://w w w .data
m onitor.com ), a provide r of online  data, 
analytic and fore casting platform s for k e y 
ve rtical se ctors, w e  be lie ve  th at th e  role  
of O SS w ill be com e  incre asingly im port-
ant in e ducation. Th e  solutions available  
are  be com ing m ore  soph isticate d and 
stable . Curre ntly, 56%  of e ducation insti-
tutions are  using O SS and ope n source  is  
cle arly m ak ing h e adw ay into th e  e duca-
tion m ark e t. Furth e rm ore , th e re  are  a 
num be r of varying factors driving institu-
tions tow ards O SS and not all institutions 
are  im ple m e nting O SS for th e  sam e  re as-
on. 

O SS offe rs an alte rnative  m e th od th rough  
w h ich  an institution can im ple m e nt a 
te ch nological solution, along w ith  its ow n 
varie ty of be ne fits and pitfalls. H ow e ve r, 
th e  incre ase d popularity of O SS w ill not 
pre ve nt proprie tary softw are  solutions 
from  h aving an im portant role  to play in 
e ducation. Inste ad, O SS and proprie tary 
solutions are  going to be com e  e ve n m ore  
e ntw ine d toge th e r and th e  line  be tw e e n 
ope n source  and proprie tary solutions 
w ill blur. [Editor's note : A re port de tail-
ing th e  fore caste d spe nding on ope n 
source  initiative s in e ducation is  avail-
able  for purch ase  from  D atam onitor.] 
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Suitability of OSS

It is  e asy to ge t carrie d aw ay w ith  e nth usi-
asm  for O SS and to be lie ve  th at it is  al-
w ays of be ne fit. H ow e ve r, not all O SS 
applications w ill prove  suitable  or popu-
lar for e ducation. For e xam ple , e nte rprise  
re source  planning (ERP) softw are  h as ye t 
to m ak e  s ignificant inroads into th e  ope n 
source  are na. It is  lik e ly to tak e  a num be r 
of ye ars be fore  it doe s, if e ve r, be cause  of 
th e  com ple xity of ERP applications.

Ce rtain applications use d by e ducational 
organiz ations are  particularly suite d to 
ope n source . Spe cifically, th e se  are  le arn-
ing m anage m e nt syste m s (LM S) and op-
e rating syste m s. LM S fit w e ll w ith  O SS 
be cause  th e se  solutions h ave  e ducation 
at th e ir h e art, m ak ing it e ve n m ore  im -
portant th at institutions h ave  k e y input. 
From  a busine ss  pe rspe ctive , it m ak e s  
m ore  se nse  for com panie s  offe ring se r-
vice s to conce ntrate  on th e se  tw o are as.

O pe n source  alte rnative s for ope rating 
syste m s h ave  be com e  acce ssible  and 
e asy to use , w ith  Linux be ing th e  m ost 
w e ll k now n. O pe n source  ope rating sys-
te m s w ill prove  succe ssful in e ducation 
be cause  th e y provide  viable , soph istic-
ate d alte rnative s to curre nt proprie tary 
solutions th at dom inate  th e  m ark e t. Fur-
th e rm ore , th e  cost of M icrosoft W indow s 
can prove  be yond th e  m e ans of m any in-
stitutions, e spe cially in K- 12 (k inde r-
garte n to grade  12) and e m e rging 
m ark e ts.

Som e  institutions be lie ve  th at th e y ge t a 
h igh e r re turn on inve stm e nt (RO I) from  
O SS. M any institutions unde rstand th at 
O SS is  not actually fre e  as th e re  are  m any 
oth e r associate d costs w ith  im ple m e nt-
ing O SS. H ow e ve r, th e y still fe e l th at th e  
value  of th e ir inve stm e nt is  not be ing 
fully ach ie ve d from  proprie tary softw are . 

http://www.datamonitor.com


OS S  S pending Trends  in Educatio n

Institutions conside r th at an undue  pe r-
ce ntage  of th e  cost for proprie tary soft-
w are  lice nse s  is  lining sh are h olde r's 
pock e ts and funding e xpe nsive  m ark e t-
ing cam paigns. W h ile  th is  m ay be  an in-
corre ct pe rce ption, it is  h e lping to drive  
institutions tow ards O SS. Institutions fe e l 
th at ne arly all inve stm e nt th at goe s into 
O SS is  going into th e  de ve lopm e nt of th e  
product. Th us, th e y ach ie ve  a h igh e r RO I 
and e nd up w ith  a supe rior product ove r 
w h ich  th e y h ave  som e  control com pare d 
to th at w h ich  a traditional proprie tary 
ve ndor could h ave  provide d.

M otivations for OSS Adoption

A num be r of gove rnm e nts h ave  adopte d 
policie s  th at com pe l e ducation institu-
tions to im ple m e nt O SS as th e y be lie ve  it 
w ill be ne fit th e ir country ove r using pro-
prie tary solutions. Th e y are  also im ple -
m e nting policie s  th at w ill force  
institutions to m ove  tow ards O SS in orde r 
to save  m one y. W h ile  gove rnm e nts are  in 
a position to save  m one y w ith  O SS w h e n 
im ple m e nting ope rating syste m s, th e  fin-
ancial savings w ill prove  m uch  h arde r to 
ach ie ve  w ith  oth e r applications.

Som e  of th e  m otivation for adopting 
ope n source  is  a m atte r of e xe rting inde -
pe nde nce  aw ay from  a ce rtain am ount of 
Am e rican dom inance , couple d w ith  a 
fe e ling th at O SS w ill e nable  th e  gove rn-
m e nt to ach ie ve  m ore  control ove r th e  
products in th e ir sch ools. Ce ntral to th is  
conce pt is  a de sire  to e xe rt furth e r inde -
pe nde nce  from  M icrosoft. 

For e xam ple , France  is  s h ow ing a 
prope nsity tow ards ope n source : th e y 
m ove d all of th e ir se rve rs in th e ir local 
e ducation auth oritie s  to Linux at th e  be -
h e st of th e  M inistry of Education. Such  
factors are  h e lping to drive  th e  O SS m ar-
k e t forw ard. 

6

In addition, som e  de ve loping countrie s  
are  look ing tow ards adopting ope n 
source  initiative s. For e xam ple , th e  State  
of Ke rala in India is  now  advocating th at 
all de partm e nts, including sch ools, m ove  
to de sk top Linux and oth e r O SS. W h ile  
cost savings m ay prove  a m otivating 
factor, it is  m oving aw ay from  Am e rican 
dom inance  of th e  softw are  m ark e t th at is  
h e lping to push  th e m  tow ards O SS. Fur-
th e rm ore , th e  e m e rging m ark e ts of Braz il, 
Russia, India and Ch ina (BRIC) w ish  to e s -
tablish  th e m se lve s as inde pe nde nt, 
strong e conom ie s. Not h aving to de pe nd 
on softw are  is  a part of th is. W h ile  th e y 
m ay use  U S de ve lope d O SS, th e y h ave  
th e ir ow n input into any solution.

OSS Conside rations

Im ple m e nting O SS is  not an unde rtak ing 
th at any institution sh ould tak e  ligh tly. 
Im ple m e nting O SS, spe cifically one  th at 
is  not an ope rating syste m , is  unlik e ly to 
be  m ore  cost e ffe ctive  th an a proprie tary 
solution. Furth e rm ore , an institution 
ne e ds to e m ploy or h ave  acce ss  to e xpe ri-
e nce d pe rsonne l w h o are  able  to im ple -
m e nt and m aintain O SS. W h ile  O SS ofte n 
h as a com m unity th at e xists to offe r sup-
port, it is  de pe nde nt on th e  good w ill and 
tim e  of oth e rs and th e re  is  no guarante e  
th at any glitch  w ill be  solve d in a ce rtain 
am ount of tim e . M any institutions, e spe -
cially th ose  in K- 12 and sm alle r institu-
tions, do not h ave  th is  e xpe rtise . W e  
be lie ve  th at th e se  factors w ill h old back  
O SS from  be com ing as w ide spre ad as 
som e  ope n source  propone nts be lie ve . 
D atam onitor’s  surve y of 150 inform ation 
te ch nology (IT) de cision m ak e rs in h igh -
e r e ducation re ve als th at th e  sm alle r an 
institution’s IT budge t, th e  m ore  h e s itant 
th e y are  about adopting O SS. Sm alle r in-
stitutions do not h ave  de e p pock e ts and 
m ay find th at im ple m e nting O SS costs 
m ore  th an a proprie tary solution. 
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Institutions sh ould care fully conside r th e  
be ne fits of im ple m e nting O SS. Be ne fits 
are  not unive rsal and O SS is  not suitable  
for all institutions. Be ne fits can include : 
i) incre ase d control ove r th e  product; ii) 
be tte r inte rope rability w ith  oth e r solu-
tions; and iii) re duce d cost.

By im ple m e nting O SS, institutions are  
able  to incre ase  th e ir control ove r soft-
w are . W ith  O SS, e nd use rs  are  fre e  to cus-
tom iz e  th e  softw are  to m e e t th e ir spe cific 
ne e ds. A good e xam ple  is  M oodle ,  an 
ope n source  LM S (h ttp://m oodle .org/). 
Furth e rm ore , as part of th is  incre ase d 
control, th e  ris k s  associate d w ith  ve ndor 
lock - in are  dim inish e d. W ith  proprie tary 
softw are , an institution w ill h ave  softw are  
upgrade s force d upon th e m . W ith  O SS, in-
stitutions are  fre e  to de ve lop and upgrade  
th e  softw are  w h e n th e y se e  fit.

W h e n im ple m e nting any solution, institu-
tions m ust grapple  w ith  th e  ch alle nge  of 
e nsuring th at it inte grate s w ith  oth e r soft-
w are  solutions alre ady in place . O SS is  of-
te n e asie r to inte grate  w ith  oth e r 
solutions as O SS code  can be  custom iz e d 
to allow  disparate  syste m s to inte rope r-
ate  m ore  e asily. Inte rope rability is  im port-
ant be cause  it can bring toge th e r both  an 
institution's le arning data and CRM  ap-
plication, th us giving an institution re al 
de pth  and analysis  into th e ir stude nts’ 
activitie s.

In th e  incre asingly com pe titive  e nviron-
m e nt for stude nts in today’s socie ty, insti-
tutions ne e d to e nsure  th at th e y ch oose  
th e  be st and m ost suitable  te ch nology 
solutions for th e ir institution. Institutions 
sh ould conduct th e  ne ce ssary due  dili-
ge nce  to e nsure  th at th e y are  se le cting an 
appropriate  solution, be  it ope n source  or 
proprie tary. Th e  are as of cost, q uality of 
product, support from  softw are  provide r, 
and inte rnal re source s to support soft-
w are  sh ould be  e valuate d. 
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Conclusion

O SS is  not alw ays righ t for an institution 
and ce rtain applications and type s of in-
stitution are  m ore  suite d to ope n source  
th an oth e rs. W h ile  institutions sh ould al-
w ays care fully e valuate  O SS on its m e rits, 
th e re  are  ce rtain case s  w h e n ope n source  
is  going to prove  a viable  alte rnative  and 
ce rtain case s  w h e n it w ould prove  a risk y 
e nde avour. O pe rating syste m s are  lik e ly 
to provide  th e  m ost value  for K- 12 institu-
tions, ope n source  LM S fit w e ll w ith  insti-
tutions w ish ing to h ave  incre ase d 
control, and institutions e nte ring into an 
ERP ope n source  solution sh ould pro-
ce e d w ith  caution.

W h e n assisting and advising institutions, 
ve ndors sh ould conside r O SS on its m e r-
its to th at institution. In no case  sh ould 
O SS be  adopte d for any re ason oth e r 
th an strate gic. In addition, not all applica-
tions are  suitable  for all institutions and 
ve ndors sh ould e nsure  th at th e y only re -
com m e nd accordingly. Cle arly, ope n 
source  is  going to play an incre asingly sig-
nificant role  w ith in e ducation, and th is  
w ill continue  to cre ate  opportunitie s  for 
ve ndors th at are  able  to offe r se rvice s.

Justin D avid son is an Associate  Analyst at 
D atam onitor. H e  w rite s on global issue s 
and  look s at h ow  te ch nology com panie s 
can m ak e  th e  m ost of opportunitie s w ith -
in th e  Ed ucation M ark e t, w h ile  bringing 
value  to th e ir clie nts. D atam onitor  is a 
pre m ium  busine ss inform ation com pany 
spe cializ ing in ind ustry analysis th at 
h e lps its clie nts, 5000 of th e  w orld ’s le ad -
ing com panie s, to ad d re ss com ple x stra-
te gic issue s. 

http://moodle.org
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"I h ave  e ngage d  in lite rary lice nse  in 
titling th is book  Th e  W orld  is Flat to d raw  
atte ntion to th is flatte ning and  its q uick -
e ning pace  b e cause  I th ink  it is th e  single  
m ost im portant tre nd  in th e  w orld  tod ay 
[but]… th e re  are  h und re d s of m illions of 
pe ople  on th is plane t w h o h ave  b e e n le ft 
b e h ind ."  

Th om as Frie dm an 
h ttp://e n.w ik ipe dia.org/w ik i/

Th e _W orld_is_Flat

O pe n e ducational re source s (O ER) apply 
th e  principle s of ope nne ss  – particularly 
th e  fre e dom s of use , m odification and re -
distribution – to digital m ate rials for 
te ach ing, le arning, and re se arch . In m any 
re gards, O ER re se m ble  ope n source  soft-
w are  (O SS), ope n data, and ope n acce ss  
scie ntific journals. O ER can tak e  se ve ral 
diffe re nt form s, including le arning con-
te nt (such  as course s, conte nt m odule s, 
and le arning obje cts), tools (for de ve lop-
m e nt, distribution, and de live ry), and im -
ple m e ntation re source s (such  as 
com m unitie s  of practice  and ope n li-
ce nse s  for inte lle ctual prope rty). Som e  
prom ine nt O ER initiative s include  M IT 
O pe nCourse W are  (h ttp://ocw .m it.e du), 
th e  Carne gie  M e llon O pe n Le arning Initi-
ative  (h ttp://w w w .cm u.e du/oli), and Rice  
Unive rsity Conne xions (h ttp://cnx.org). 
As part of its codifie d k now le dge  and 
k now le dge  transfe r initiative , th e  Tale nt 
First Ne tw ork  (h ttp://w w w .tale ntfirst
ne tw ork .org), publish e r of th e  O SBR, is  
w ork ing to de ve lop and distribute  O ER 
about ope n source  te ch nology and com -
pe ting in ope n e nvironm e nts.

O ER can pote ntially touch  all are as of 
e ducation -  from  e le m e ntary sch ools to 
h igh e r e ducation to profe ssional de ve lop-
m e nt all ove r th e  w orld -  but w e  are  par-
ticularly e xcite d about th e  pote ntial to 
e xpand acce ss  to e ducation in de ve lop-
ing countrie s. Th at is  th e  focus of our re -
se arch  and th e  topic of th is  article .
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Th e  O SBR h as pre viously cove re d O ER in 
Se pte m be r 2007 (h ttp://w w w .osbr.ca/ojs/
inde x.ph p/osbr/article /vie w /380/341) 
and Nove m be r 2007 (h ttp://w w w .osbr.ca/
ojs/inde x.ph p/osbr/article /vie w /406/
367). Both  article s de scribe  m any e x-
am ple s of O ER and th e ir succe ssful ap-
plication in various se ttings. Th is  article  
is  an update  and e xte nsion of th at w ork .

Th e  W orld is Flat – or Is It?

In Th e  W orld is  Flat, first publish e d in 
2005 and curre ntly at Re le ase  3.0, Ne w  
York  Tim e s Fore ign Affairs colum nist 
Th om as Frie dm an argue s th at a conve r-
ge nce  of flatte ning force s h as le ve le d th e  
com pe titive  playing fie ld. According to 
Frie dm an, "Flatte ning force s are  e m -
pow e ring m ore  and m ore  individuals 
today to re ach  farth e r, faste r, de e pe r, and 
ch e ape r th an e ve r be fore , and th at is  
e q ualiz ing pow e r – and e q ualiz ing oppor-
tunity, by giving so m any m ore  pe ople  
th e  tools and ability to conne ct, com pe te , 
and collaborate ." Entre pre ne urs, com -
panie s, and individual k now le dge  w ork -
e rs  in th e  urban ce ntre s of India and 
Ch ina can com pe te  succe ssfully w ith  
th e ir counte rparts in North  Am e rica and 
Europe .

In a ch apte r title d "Th e  Unflat W orld", 
Frie dm an adm its th at h is  analysis  applie s 
to about h alf th e  w orld today, but large  
parts, particularly Africa, rural India, rur-
al Ch ina, and parts of Latin Am e rica, re -
m ain de tach e d from  th e  le ve l playing 
fie ld and large ly untouch e d by flatte ning 
force s. For de ve loping countrie s  to cre ate  
th e  righ t e nvironm e nt for com panie s  and 
e ntre pre ne urs to th rive  and participate  in 
th e  le ve l playing fie ld of th e  flat w orld, 
Frie dm an re com m e nds ge tting four basic 
th ings righ t: i) infrastructure  to conne ct 
pe ople ; ii) e ducation to e nable  innova-
tion and collaboration; iii) gove rnance ; 
and iv) pre se rving th e  e nvironm e nt. O ER 
dire ctly involve s th e  first tw o points of in-
frastructure  and e ducation. 

http://en.wikipedia.org/wiki/The_World_is_Flat
http://www.osbr.ca/ojs/index.php/osbr/article/view/380/341
http://www.osbr.ca/ojs/index.php/osbr/article/view/406/367
http://ocw.mit.edu
http://www.cmu.edu/oli
http://cnx.org
http://www.talentfirstnetwork.org
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W h at About th e  Unflat W orld?

Low - cost com pute r infrastructure  -  in-
cluding laptop com pute rs, m obile  
ph one s and h andh e ld de vice s, ope n 
source  ope rating syste m s and softw are , 
and Inte rne t conne ctivity -  are  w ide ly 
available  in industrializ e d countrie s  but 
re m ain scarce  in m uch  of th e  de ve loping 
w orld. Various ph ilanth ropic program s 
and com m e rcial offe rings h ave  re ce ntly 
e m e rge d to addre ss  th e  availability of 
com pute rs. Th e  rugge d XO - 1 laptop com -
pute r of th e  O ne  Laptop pe r Ch ild (O LPC, 
h ttp://laptop.org) association focuse s  on 
durability, low  pow e r consum ption, and 
ne tw ork  conne ctivity, w ith  an initial tar-
ge t price  of U S $100. Its announce m e nt 
w as soon follow e d by com m e rcial com -
pe tition from  Inte l's Classm ate  PC 
(h ttp://w w w .classm ate pc.com ). O th e r 
low - cost com puting program s and com -
panie s  include  Ink M e dia (h ttp:/ink -
m e dia.com ), th e  VIA pc- 1 Initiative  
(h ttp://via.com .tw /e n/initiative s/
e m pow e re d), Sinom anic (h ttp://w w w .
sinom anic.com ) in m ainland Ch ina, as 
w e ll as Elone x O NE (h ttp://e lone x
one .co.uk ) and th e  National Laptop Initi-
ative  (h ttp://nli- uk .org) in th e  U K. 

As C.K. Prah alad e xplains in Th e  Fortune  
at th e  Bottom  of th e  Pyram id 
(h ttp://e n.w ik ipe dia.org/w ik i/Bottom _of
_th e _pyram id), addre ssing e m e rging m ar-
k e ts is  good busine ss. For- profit busi-
ne sse s  are  incre asingly look ing tow ards 
bottom - of- th e - pyram id m ark e ts in de ve l-
oping countrie s  w ith  e norm ous upside  
pote ntial for future  consum ption of 
products and se rvice s.

M uch  of Sub- Sah aran Africa and oth e r 
parts of th e  de ve loping w orld lack  th e  
w ire line  acce ss  ne tw ork s  com m on in in-
dustrializ e d countrie s. Sate llite  acce ss  
se rvice  to re m ote  are as is  e xpe nsive , so 
Inte rne t acce ss  points are  scarce  and of-
te n sh are d. 
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Ne tw ork  conne ctivity is  be ing addre sse d, 
in part, by rapidly e xpanding de ploym e nt 
of m obile  te le ph ony se rvice s in countrie s  
such  as Nige ria. Nove l ne tw ork ing te ch -
nologie s, such  as m obile  ad- h oc ne t-
w ork s  (M ANET) th at e stablish  
pe e r- to- pe e r conne ctions w ith  ne arby 
com pute rs in a m e sh  ne tw ork  
(h ttp://w ik i.laptop.org/go/M e sh _
Ne tw ork _D e tails) can sh are  and e xpand 
th e  re ach  of scarce  Inte rne t acce ss  points. 
O ff- line  colle ctions such  as th e  e Granary 
D igital Library (h ttp://w ide rne t.org/
digitallibrary) can provide  local acce ss  to 
a critical subse t of Inte rne t re source s 
w h e re  Inte rne t acce ss  is  unre liable  or 
ove r- subscribe d.

O ER com ple m e nt e nabling infrastructure  
te ch nologie s  to cre ate  ne w  opportunitie s  
for innovation. Th e  com bination of O ER 
and inform ation com m unication te ch no-
logy (ICT) can pote ntially provide  ch il-
dre n e ve ryw h e re  w ith  opportunitie s  for 
prim ary le arning th at approach  th ose  of 
W e ste rn nations, and provide  adults w ith  
k now le dge  and sk ills th at w ould oth e r-
w ise  be  unavailable . Eq ually im portant, 
O ER ope n up a pre viously close d com -
m e rcial value  ch ain syste m  in w ays th at 
e m pow e r le arne rs and te ach e rs. Th e  bot-
tle ne ck s  and cost structure  of conve ntion-
al publish ing and distribution ch anne ls 
are  re m ove d, and pre viously passive  con-
sum e rs be com e  auth ors, active  collabor-
ators, and conte nt cre ators. Th is  
conve rge nce  of te ch nology e nable s w h at 
Clay Sh irk y (h ttp://sh irk y.com ) calls m ass 
am ate uriz ation, w h e re  capabilitie s  once  
e xclusive  to profe ssionals be com e  w ide ly 
available  to m any.

Pe e ring Th rough  th e  Le ns of 
M anage m e nt Th e ory

Th e orie s  of m anage m e nt, strate gy, and 
te ch nological innovation can h e lp us un-
de rstand and m ak e  se nse  of th e  ch al-
le nge s and opportunitie s  surrounding 
O ER in de ve loping countrie s. 

http://laptop.org
http://wiki.laptop.org/go/Mesh_Network_Details
http://widernet.org/digitallibrary
http://www.classmatepc.com
http://inkmedia.com
http://via.com.tw/en/initiatives/empowered
http://www.sinomanic.com
http://elonexone.co.uk
http://nli-uk.org
http://en.wikipedia.org/wiki/Bottom_of_the_pyramid
http://shirky.com
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Education se rve s m any diffe re nt social 
functions, but it is  also a busine ss, and it 
is  use ful to analyz e  it as a com m e rcial sys-
te m .

In th e  19 80s, M ich ae l Porte r of th e  H ar-
vard Busine ss  Sch ool de fine d a value  
ch ain as a se q ue nce  of activitie s  th rough  
w h ich  a product passe s  in orde r to cre ate  
value  and com pe titive  advantage . Goods 
and se rvice s in a value  ch ain flow  from  
le ft to righ t, starting from  raw  m ate rials, 
passing th rough  value - adding inte rm e di-
arie s, and e nding at e nd- custom e r con-
sum e rs. Th e  figure  be low  provide s one  
possible  w ay to de pict th e  e stablish e d 
value  ch ain of form al e ducation in de ve l-
oping countrie s. Naturally, th e re  w ill be  
im portant diffe re nce s be tw e e n diffe re nt 
countrie s  and re gions of th e  w orld, but 
th is  provide s a use ful starting fram e w ork . 

In th e  traditional value  ch ain prior to th e  
availability of O ER and its e nabling te ch -
nologie s, e ducational m ate rials w e re  typ-
ically te xtbook s and oth e r profe ssionally 
publish e d re source s. Know le dge  cre ation 
for th e se  m ate rials is  a profe ssional activ-
ity re stricte d to se le ct auth ors w ith  acce ss  
to scarce  re source s: th e  capability and 
contacts to publish  a book . D e ve loping 
countrie s  ofte n adapt book s de ve lope d 
e lse w h e re , m any of w h ich  are  w ritte n in 
English , to local language  and culture .

Th is  localiz ation ste p is  e xpe nsive  but 
also im portant. Re se arch  sh ow s th at th e  
le arning e ffe ctive ne ss  of localiz e d m ate ri-
al is  m uch  h igh e r th an th at of unlocaliz e d 
m ate rial.
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Publish ing book s is  traditionally a h igh  
cost- structure  busine ss  prote cte d by h igh  
barrie rs  to e ntry and lim ite d by e conom ic 
force s to a sm all num be r of large  com -
panie s. In som e  are as, non- gove rnm e ntal 
organiz ations (NGO s) such  as W orld Vis-
ion (h ttp://w orldvision.org), Save  th e  
Ch ildre n (h ttp://w w w .save th e ch il-
dre n.org/), O xfam  (h ttp://oxfam .org), 
Book  Aid Inte rnational (h ttp://book
aid.org), and th e  African Book  Colle ctive  
program  (h ttp://africanbook scolle ct
ive .com ) play im portant role s in local dis-
tribution. H ow e ve r, h igh  costs built into 
th e  first th re e  stage s on th e  value  ch ain -  
k now le dge  cre ation, publish ing, and loc-
al distribution -  lim it th e  se le ction, num -
be r of book s distribute d, and th e  
tim e line ss  of update s.

Sch ools, in various form s, and te ach e rs 
disse m inate  k now le dge  locally. All too of-
te n, gove rnm e nt funding for sch ools and 
com m unity ce ntre s doe s not cove r all 
costs. NGO s can h e lp th is  s ituation by 
providing funds, im porting e ducation re -
source s, and e m ploying fore ign te ach e rs. 
Te ach e rs W ith out Borde rs (h ttp://te ach
e rsw ith outborde rs.org) is  an e xam ple  of 
an NGO  w h ich  place s te ach e r le ade rs 
from  diffe re nt culture s w ith in spe cific 
countrie s. H ow e ve r, w ith out th e  ne ce s-
sary le arning re source s, th e se  e fforts can-
not re ach  th e ir full pote ntial. 

Te ch nological innovations and social 
ch ange  are  re sh aping th is  value  ch ain to 
th e  be ne fit of stude nts and te ach e rs in 
th e  de ve loping w orld.

Figure  1: Value  Ch ain in D e ve loping Countrie s

http://worldvision.org
http://oxfam.org
http://bookaid.org
http://africanbookscollective.com
http://teacherswithoutborders.org
http://www.savethechildren.org
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W e  first conside r h ow  th e  com bination of 
O ER and ICT can im pact e ach  stage  of 
th e  traditional value  ch ain, and th e n e x-
am ine  th e  im pact on th e  re lationsh ips 
be tw e e n stage s and th e  re sh aping of th e  
ove rall structure  of th e  value  ch ain sys-
te m .

W h at Lie s Ah e ad?

Th e  global digital divide   re fe rs to th e  gap 
be tw e e n th ose  w ith  acce ss  to te ch nology 
(h ardw are , softw are , and conne ctivity) 
and th e  abilitie s  to use  th e m , and th ose  
w ith out (h ttp://e n.w ik ipe dia.org/w ik i/
D igital_divide ). It is  th e  antith e sis  of 
Frie dm an's flat w orld. O ER are  inh e re ntly 
digital m ate rials, th us an ICT infrastruc-
ture  of ne tw ork e d com puting de vice s and 
softw are  is  a pre re q uisite  to adoption. 
Som e  of th e  re ce nt e fforts to bridge  th e  
global digital divide  w ith  low - cost com -
puting infrastructure  w e re  de scribe d in 
th e  pre vious se ctions.

Th e  incre asing availability, acce ssibility, 
and capability of softw are  tools to cre ate , 
m anage  and distribute  O ER e nable s ne w  
opportunitie s  for k now le dge  cre ation. 
Som e  tools for O ER cre ation and e diting 
are  co- opte d from  oth e r task s, such  as 
docum e nt cre ation, ph otograph  and im -
age  e diting, vide o and audio e diting, w e b  
de ve lopm e nt, and oth e r form s of cre ative  
e xpre ssion. O th e r tools are  uniq ue  to 
O ER. For e xam ple , th e  e Granary D igital 
Library (h ttp://w ide rne t.org/digital
library) is  an ICT acce ss  tool for digital 
e ducational re source s th at garne rs pe r-
m issions, copie s  w e b  site s, and de live rs 
asse ts to partne r institutions in de ve lop-
ing countrie s. M uch  O ER k now le dge  cre -
ation h as th us far be e n at th e  le ve l of 
h igh e r e ducation in industrializ e d coun-
trie s. For e xam ple , th e  O pe n Unive rsity 
(h ttp://ope n.ac.uk ) in th e  U K offe rs an 
ope n inve ntory of m ore  th an 200 unde r-
graduate  course s. 
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H ow e ve r, th e  num be r of initiative s local 
to de ve loping countrie s  is  also grow ing. 
Th e  Ch ina O pe n Re source s for Education 
(CO RE) consortium  (h ttp://w w w .core .org.
cn) sh are s  750 course s  by 222 unive rsity 
m e m be rs. Alth ough  m ost O ER available  
today are  in English  and base d on W e st-
e rn culture , th e  tools for ne w  O ER cre -
ation also e nable  adapting, re m ixing, and 
re com bining O ER to fit local re gional con-
ditions, culture , inte re sts, and language s. 
Localiz ation can h appe n by individual 
te ach e rs and le arne rs, or th rough  organ-
iz e d proje cts such  as Youth - M anage d Re -
source  Ce nte rs (YM RC) in Ne pal 
(h ttp://ym rc- ne pal.org) and th e  Vie tnam  
O pe nCourse W are  proje ct 
(h ttp://vocw .ve f.gov).

Inte rne t te ch nologie s  such  as YouTube  
(h ttp://youtube .com ), Flick r 
(h ttp://flick r.com ), and Blogge r 
(h ttp://blogge r.com ) e nable  anyone  w ith  
a com pute r and an Inte rne t conne ction 
to be  a publish e r of vide o, ph otograph s, 
and te xt. Eq uivale nt use r- ne tw ork s  for 
O ER distribution are  alre ady e m e rging, 
pre ssuring publish e rs  to find ne w  w ays of 
cre ating value . 

Tw o e xam ple s from  th e  Fourth  Annual 
O pe n Education Confe re nce  
(h ttp://cosl.usu.e du/e ve nts/ope ne d
2007) sugge st h ow  th e  publish ing busi-
ne ss  m ode l m igh t e volve  to cre ate  value  
th at th e  e nd- use r is  w illing to pay for on 
top of fre e  conte nt. Th e  National Re posit-
ory of O nline  Course s  (NRO C, 
h ttp://m onte re yinstitute .org/nroc) is  a 
financially se lf- sustaining non- profit or-
ganiz ation built around O ER w ith  m ul-
tiple  stre am s of re ve nue . W ith in th e ir fre e  
online  course s, th e y se rve  up adve rtise -
m e nts from  com panie s  inte re ste d in tar-
ge ting th e ir audie nce  of 15- 21 ye ar- old 
stude nts, and th e y also colle ct lice nse  
fe e s  for use  of conte nt by com m e rcial 
ve ndors and te xtbook  publish e rs. 

http://www.core.org.cn
http://en.wikipedia.org/wiki/Digital_divide
http://ymrc-nepal.org
http://vocw.vef.gov
http://youtube.com
http://flickr.com
http://blogger.com
http://cosl.usu.edu/events/opened2007
http://widernet.org/digitallibrary
http://montereyinstitute.org/nroc
http://open.ac.uk
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Flatw orld Know le dge  (h ttp://flatw orld
k now le dge .com ) is  a ne w  ve nture  th at 
publish e s  colle ge  te xtbook s unde r fre e  
and ope n lice nse s. Book s are  available  in 
digital form  th rough  a w e b- base d plat-
form  in w h ich  stude nts and use rs  can 
re ad, e dit, com m e nt and provide  fe e d-
back  on th e  conte nt. Conte nt is  available  
for fre e  on- line  “as is” or available  for pur-
ch ase  in oth e r form ats for a fe e , and insti-
tutional custom e rs pay for custom iz e d 
pack age s of conte nt th at are  suite d for 
th e ir spe cific te ach ing ne e ds. Th e  full 
com m e rcial launch  is  planne d for Janu-
ary 2009 .

Fre e d from  supply de pe nde nce  on tradi-
tional publish e rs  and e m pow e re d by ne w  
te ch nical capability, th e  role  of NGO s 
sh ifts from  passive  distribution of book s 
to localiz ation of O ER and cre ation of 
ne w  le arning re source s. Today, m any e s -
tablish e d NGO s lack  e xpe rtise  and e xpe ri-
e nce  in th e se  are as, but ne w  NGO s h ave  
e m e rge d to h e lp oth e r NGO s m aste r th is  
ne w  role . Tactical Te ch nologie s  Colle ctive  
(TTC, h ttp://tacticalte ch .org) is  a ne w  
NGO  building a ne tw ork  for oth e r NGO s 
to le arn about and apply O SS. Aspiration 
(h ttp://aspirationte ch .org) re w rite s soft-
w are  to be tte r localiz e  e ducational con-
te nt cre ate d as O ER.

Sch ools and oth e r e ducational institu-
tions can acce ss  k now le dge  re positorie s  
dire ctly at no cost and adapt conte nt to 
th e ir ne e ds. Pe rh aps m ore  im portantly, 
ne w  w ays of inte rconne cting pe ople  e x-
te nd th e  ge ograph ical re ach  of sch ools 
outside  th e ir ph ysical buildings and e n-
able  alte rnative s to traditional form al aca-
de m ic institutions and classroom  
te ach ing. O ER can com ple m e nt oth e r 
ope n le arning te ch nologie s, such  as 
le arning m anage m e nt syste m s for course  
m anage m e nt and vide o confe re ncing se r-
vice s for distance  e ducation. Inte rcon-
ne ctivity th rough  m odular inte rface s and 
ope n standards cre ate s m ore  value  and 
capability. 12

Te ach e rs can obtain fre e  and h igh - q uality 
e ducational re source s and gain th e  cap-
ability to localiz e  and re distribute  th ose  
re source s according to th e  ne e ds of th e  
com m unitie s  th e y atte nd. Th e y can im -
prove  O ER base d on th e ir ow n e xpe ri-
e nce s in th e  classroom  and cre ate  ne w  
O ER for pre viously unaddre sse d are as. 
Confide nt th at stude nts h ave  acce ss  to 
e ducational re source s, te ach e rs h ave  
gre ate r fle xibility to de ve lop ch alle nging 
assignm e nts and inde pe nde nt proje cts. 
Te ach e rs can also be com e  stude nts by ac-
ce ssing se lf- study O ER for profe ssional 
te ach e r training. Te ach e r Education in 
Sub- Sah aran Africa (TESSA, h ttp://te ssa
program m e .org) is  an inte rnational con-
sortium  th at cre ate s ope n conte nt m ulti-
m e dia re source s and course  de sign 
guidance  for te ach e rs and te ach e r e ducat-
ors.

U ltim ate ly, it is  stude nts w h o are  m ost 
e m pow e re d in th e  e volve d value  ch ain 
syste m . No longe r lim ite d to th e  e duca-
tion re source s provide d by th e ir te ach e rs 
and institutions, stude nts can utiliz e  ICT 
to acce ss  O ER on th e ir ow n – both  to 
com ple m e nt form al studie s  and for inde -
pe nde nt le arning – and also m odify and 
re distribute  w h at th e y find on- line  and 
cre ate  ne w  uniq ue  conte nt.

Enabling Entre pre ne ursh ip

M uh am m ad Yunus re ce ive d th e  2006 No-
be l Pe ace  Priz e  (h ttp://nobe lpriz e .org/
nobe l_priz e s/pe ace /laure ate s/2006/
yunus- le cture - e n.h tm l) for "e fforts to cre -
ate  e conom ic and social de ve lopm e nt 
from  be low " by providing tiny m icrocre d-
it loans to aspiring e ntre pre ne urs in 
Banglade sh  w h o w e re  too poor to q ualify 
for conve ntional bank  loans. Yunus be -
lie ve d th at if give n th e  opportunity, poor 
borrow e rs w ould use  th e  m one y w ise ly 
and w ould re pay loans, e ve n w ith out col-
late ral at risk . 

http://flatworldknowledge.com
http://tessaprogramme.org
http://tacticaltech.org
http://aspirationtech.org
http://nobelprize.org/nobel_prizes/peace/laureates/2006/yunus-lecture-en.html
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Be tw e e n 19 76 and June  2008, th e  
Gram e e n Bank  (h ttp://gram e e n- info.org) 
th at Yunus founde d issue d U S $7.12B in 
loans to 7.53 m illion borrow e rs, w ith  a 
loan re cove ry rate  of 9 8.11 pe r ce nt. In h is  
2008 book , Cre ating a W orld W ith out 
Pove rty (h ttp://w w w .am az on.com /
Cre ating- W orld- W ith out- Pove rty- Capital
ism /dp/15864849 31), Yunus argue s th at 
e nabling e ntre pre ne ursh ip – particularly 
social busine sse s  – provide s th e  poor 
w ith  th e  m e ans to raise  th e m se lve s out of 
pove rty. O ER can play at le ast tw o role s in 
Yunus’ vision of e nabling local e ntre pre n-
e ursh ip. First, O ER can provide  le arne rs 
w ith  k now le dge  and sk ills to do th ings 
th at th e y could not do be fore . Se cond, 
just as innovative  e ntre pre ne urs h ave  dis-
cove re d nove l w ays to profit from  oth e r 
ope n innovations, O ER m ay e nable  in-
novative  social e ntre pre ne urs to e arn a 
sustainable  living in th e  ne w  and incre as-
ingly ope n e ducation value  ch ain.

From  a Ch ain to a Ne tw ork

A final insigh t conce rns th e  e volving 
structure  of th e  com m e rcial syste m  for 
e ducation. Th e  traditional value  ch ain for 
book s and printe d m ate rial w as line ar 
w ith  w e ll- de fine d role s. Particular organ-
iz ations and individuals typically ide nti-
fie d w ith  one  stage  or w ith  a sm all 
num be r of adjace nt stage s in th e  value  
ch ain. Th us, th e  structure  of inte ractions 
be tw e e n organiz ations and individuals 
w as line ar and se q ue ntial, m oving le ft to 
righ t in an orde rly progre ssion from  pro-
duction of re source s to consum ption by 
stude nts. In th e  e volve d com m e rcial sys-
te m  e nable d by ICT and O ER, organiz a-
tions and individuals e m pow e re d by 
te ch nology and m ass am ate uriz ation can 
e asily and sim ultane ously occupy m any 
role s. Form e rly passive  consum e rs can 
m ove  up th e  value  ch ain to active ly sh ape  
O ER at e arly stage s by cre ating ne w  re -
source s, m odifying e xisting re source s, re -
m ixing re source s, and sh aring th e  re sults 
w ith  oth e rs. 13

Stude nts can be com e  active  le arne rs. 
Te ach e rs and sch ools h ave  gre ate r ch oice  
and fle xibility. Entre pre ne urs can unlock  
tre m e ndous value  by cre ating products 
and tools for be tte r collaboration and in-
te raction. Th e  structure  of inte ractions 
be tw e e n organiz ations and individuals is  
no longe r a se q ue ntial ch ain, but rath e r 
an inte ractive  ne tw ork . Each  use r, on ap-
proxim ate ly e q ual footing, is  only one  
ste p re m ove d from  th e  Inte rne t, ICT in-
frastructure , and O ER tools for collabora-
tion at th e  ce ntre  of th e  h ub. In oth e r 
w ords, th e  ne tw ork  is  flat.

Conclusions

O ER, in com bination w ith  e nabling infra-
structure  te ch nologie s  such  as low - cost 
com puting and Inte rne t conne ctivity, 
h ave  th e  pote ntial to re sh ape  th e  e duca-
tion syste m s in de ve loping countrie s. 
Th is  com bination allow s de ve lopm e nt of 
h igh  q uality ope n conte nt th at is  local-
iz e d and com patible  w ith  e xisting infra-
structure . It is  th e  e nd- use rs  – le arne rs 
and te ach e rs in de ve loping countrie s  – 
w h o w ill dire ctly be ne fit m ost from  th e se  
ch ange s. Th e  syste m atic application of 
th e orie s  of m anage m e nt, strate gy, and 
te ch nological innovation h as be e n use ful 
for be tte r unde rstanding th e  im pact of 
th e se  ch ange s. 

Th e  old e ducation value  ch ain in de ve lop-
ing countrie s  w as anch ore d around te xt-
book s and oth e r publish e d m ate rial. It 
w as se q ue ntial w ith  cle ar distinctions 
be tw e e n stage s. Te ch nological, social, 
and m ark e t force s are  now  m otivating 
som e  participants to ch ange  th e ir role s, 
allow ing oth e rs to sh orte n distance s and 
bypass barrie rs, and e nabling ne w  parti-
cipants. Nove l busine ss  m ode ls e nable d 
by O ER and ICT provide  a sustainable  
m e ans for local e ntre pre ne urs and for-
e ign social e ntre pre ne urs to affe ct posit-
ive  social ch ange .

http://grameen-info.org
http://www.amazon.com/Creating-World-Without-Poverty-Capitalism/dp/1586484931
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Ne w  opportunitie s  are  available  for 
profit- se e k ing com panie s  to cre ate  and 
capture  value  by se rvicing pre viously in-
acce ssible  m ark e ts. Th e  e m e rging ne t-
w ork e d syste m  of individuals and 
organiz ations w ill be  le ss se q ue ntial th an 
th e  line ar ch ain it re place s, and th e  dis -
tinctions be tw e e n role s w ill be  le ss sh arp. 
Individuals and organiz ations can sim ul-
tane ously be  k now le dge  cre ators, pub-
lish e rs, te ach e rs, and stude nts of O ER, 
w ith  th e  Inte rne t and e nabling infrastruc-
ture  te ch nologie s  providing distribution 
and acce ss.

Re turning to Th om as Frie dm an's flat 
w orld analogy, th e  pow e rful com bination 
of O ER and e m e rging ICT capability is  a 
flatte ning force  for th e  unflat w orld – th e  
de ve loping countrie s  on th e  oth e r s ide  of 
th e  global digital divide  w h o today re -
m ain de tach e d from  th e  le ve l playing 
fie ld of th e  flat w orld platform . It is  an e n-
able r of opportunitie s  for e ntre pre ne ur-
sh ip, sustainability, and e m pow e rm e nt in 
parts of th e  w orld w h e re  fe w e r opportun-
itie s  e xist today.

Th is article  sum m ariz e s k e y find ings from  
re se arch  pre se nte d  by th e  auth ors at th e  
2007 O pe n Ed ucation Confe re nce  
(h ttp://cosl.usu.e d u/e ve nts//ope ne d 2007) 
and  th e  2008 IEEE Inte rnational Sym posi-
um  of Te ch nology and  Socie ty 
(h ttp://istas08.ca). 
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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, 
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tion, and  ope n source  e cosyste m s, and  th e  
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And re w  Pullin re ce ive d  a B.Sc. in Com -
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Scie nce  from  Carle ton Unive rsity in 2006. 
H e  is curre ntly a M aste r's stud e nt in th e  
Te ch nology and  Innovation M anage m e nt 
w ith in th e  Faculty of Engine e ring at Car-
le ton Unive rsity. H is re se arch  inte re sts in-
clud e  ope n source  proje ct e cosyste m s, 
ope n source  lice nsing and  ope n e d ucation-
al re source s. H e  curre ntly acts as Associate  
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http://cosl.usu.edu/events//opened2007
http://istas08.ca/
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"At th e  m om e nt th e  O ER m ove m e nt is tak -
ing its first ste ps b e yond  a culture  focuse d  
around  “m y site” tow ard s a culture  th at is 
focuse d  around  “our com m ons.” M ost 
pe ople  w h o cre ate  O ER site s h ave  a se nse  
of w h o th e y e xpe ct th e ir use rs to b e  and  
w h at ne e d s th ose  use rs h ave . Th is is all to 
th e  good , if it is not to th e  e xclusion of 
th ose  use rs w h ose  ne e d s— or innova-
tions— w e  h ave  totally faile d  to im agine ."  

Tow ards a Global Le arning Com m ons 
h ttp://le arn.cre ative com m ons.org/

w p- conte nt/uploads/2008/03/
bisse llboyle e dte carticle .pdf

An appare ntly e xtraordinary tre nd is  
e m e rging. Alth ough  le arning re source s 
are  ofte n conside re d as k e y inte lle ctual 
prope rty in a com pe titive  h igh e r e duca-
tion w orld, m ore  institutions and indi-
viduals are  sh aring digital le arning 
re source s ope nly and w ith out cost, as 
ope n e ducational re source s (O ER). Th e  is -
sue s  of w h y th is  is  h appe ning, w h o is  in-
volve d, and th e  im portant im plications 
w e re  addre sse d in a 2006 study carrie d 
out by th e  O ECD  Ce ntre  for Educational 
Re se arch  and Innovation w ith  th e  sup-
port of th e  H e w le tt Foundation 
(h ttp://w w w .oe cd.org/dataoe cd/35/7/
38654317.pdf). Th e  m ain conclusions are  
sum m arise d h e re , toge th e r w ith  som e  in-
sigh ts from  a follow - up, and not ye t pub-
lish e d, study from  spring 2008.

H igh e r e ducation is  facing a num be r of 
ch alle nge s: globalisation, an aging soci-
e ty, grow ing com pe tition be tw e e n h igh e r 
e ducational institutions both  nationally 
and inte rnationally, and rapid te ch nolo-
gical de ve lopm e nt. O ER is  itse lf one  of 
th e se  ch alle nge s, but m ay also be  a 
sound strate gy for individual institutions 
to m e e t th e m . Th e  tre nd tow ards sh aring 
softw are  program m e s th rough  ope n 
source  softw are  and re se arch  outcom e s 
th rough  ope n acce ss  publish ing is  
alre ady so strong th at it is  ge ne rally 
th ough t of as a m ove m e nt. 

Re com m e nde d Re source s

 A Re vie w  of th e  O pe n Educational 
 Re source s (O ER) M ove m e nt: 
 Ach ie ve m e nts, Ch alle nge s, and Ne w  
 O pportunitie s
 h ttp://w w w .h e w le tt.org/NR/rdonlyre s/
 5D 2E3386- 39 74- 4314- 8F67- 5C2F22EC4
 F9 B/0/ARe vie w ofth e O pe nEducational
 Re source sO ERM ove m e nt_BlogLink .pdf

 H e re  Com e s Eve rybody: Th e  Pow e r of 
 O rganiz ing w ith out O rganiz ations
 h ttp://isbn.nu/9 78- 159 4201530

 Se e ing W h at's Ne xt: Using Th e ory to 
 Pre dict Industry Ch ange
 h ttp://h arvardbusine ssonline .h bsp.
 h arvard.e du/b01/e n/com m on/ite m _
 de tail.jh tm l;jse ssionid=RQU O KD KCID D
 T0AKRGW D R5VQBKE0YIISW ?id=1857&
 _re q ue stid=102224

 D isrupting Class: H ow  D isruptive  
 Innovation W ill Ch ange  th e  W ay th e  
 W orld Le arns
 h ttp://w w w .m h profe ssional.com /prod
 uct.ph p?isbn=007159 2067

 Th e  Fortune  at th e  Bottom  of th e  
 Pyram id: Eradicating Pove rty Th rough  
 Profits
 h ttp://w w w .am az on.com /Fortune -
 Bottom - Pyram id- Eradicating- Pove rty/
 dp/0131467506 

http://www.hewlett.org/NR/rdonlyres/5D2E3386-3974-4314-8F67-5C2F22EC4F9B/0/AReviewoftheOpenEducationalResourcesOERMovement_BlogLink.pdf
http://isbn.nu/978-1594201530#biblio_detail
http://harvardbusinessonline.hbsp.harvard.edu/b01/en/common/item_detail.jhtml;jsessionid=RQUOKDKCIDDT0AKRGWDR5VQBKE0YIISW?id=1857&_requestid=102224
http://www.mhprofessional.com/product.php?isbn=0071592067
http://www.amazon.com/Fortune-Bottom-Pyramid-Eradicating-Poverty/dp/0131467506
http://learn.creativecommons.org/wp-content/uploads/2008/03/bissellboyleedtecarticle.pdf
http://www.oecd.org/dataoecd/35/7/38654317.pdf
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It is  now  com ple m e nte d by th e  tre nd to-
w ards sh aring le arning re source s: th e  
O ER m ove m e nt.

O ER are  a fascinating te ch nological de ve l-
opm e nt and, pote ntially, a m ajor e duca-
tional tool. Th e y acce le rate  th e  blurring 
of form al and inform al le arning, and of 
e ducational and broade r cultural activit-
ie s. Th e y raise  basic ph ilosoph ical issue s  
de aling w ith  th e  nature  of ow ne rsh ip, th e  
validation of k now le dge , and conce pts 
such  as altruism  and colle ctive  goods. 
Th e y re ach  into issue s  of prope rty and its 
distribution across th e  globe . Th e y offe r 
th e  prospe ct of a radically ne w  approach  
to th e  s h aring of k now le dge , at a tim e  
w h e n e ffe ctive  use  of k now le dge  is  se e n 
as th e  k e y to e conom ic succe ss, for both  
individuals and nations.

O ER proje cts can e xpand acce ss  to le arn-
ing for e ve ryone , but m ost of all, for non-
traditional groups of stude nts. Th e y th us 
w ide n participation in h igh e r e ducation. 
Th e y can be  an e fficie nt w ay of prom ot-
ing life long le arning, both  for individuals 
and for gove rnm e nt, and can bridge  th e  
gap be tw e e n non- form al, inform al, and 
form al le arning.

W h at are  OER?

O ER are  digitise d m ate rials offe re d fre e ly 
and ope nly for e ducators, stude nts and 
se lf- le arne rs to use  and re - use  for te ach -
ing, le arning and re se arch . Th e y include : 
i) le arning conte nt; ii) softw are  tools to 
de ve lop, use  and distribute  conte nt; and 
iii) im ple m e ntation re source s such  as 
ope n lice nce s. Th e  le arning conte nt is  
ope n course w are  such  as e ducational m a-
te rial organise d as course s  and typically 
distribute d as PD F file s, as w e ll as sm alle r 
ch unk s  of le arning, ofte n re fe rre d to as 
le arning obje cts. Th e  conte nt m ay in-
volve  w e bsite s, s im ulations, te xt file s, im -
age s, audio or vide os in digital form at. 
Conte nt m ay be  for use  only or also ope n 
for adaptation and re use . 16

W h o is Using and Producing OER?

Alth ough  no de finite  statistics are  avail-
able , th e re  is  a rapid e xpansion in th e  
num be r of O ER proje cts, th e  num be r of 
pe ople  involve d, and th e  num be r of re -
source s available . In 2006, th e  O ECD  
ide ntifie d ove r 3,000 ope n course w are  
course s  available  from  ove r 300 unive rsit-
ie s  w orldw ide . W h e n re contacte d during 
th e  first h alf of 2008, six m ajor O ER initi-
ative s re porte d an incre ase  in th e  num -
be r of re source s available  as be tw e e n 35 
and 300% . Th e re  are  h undre ds of th ou-
sands of pie ce s  of conte nt re pre se nting 
th ousands of le arning h ours w h ich  are  
fre e ly available  in re positorie s  all ove r th e  
w orld. Th e  sam e  six O ER initiative s also 
re porte d th at th e ir visitors gre w  by 50 to 
150%  since  2006. Translation of re source s 
com bine d w ith  a grow ing num be r of non-
English  O ER proje cts provide  incre ase d 
language  dive rsity and global use . Th e  po-
te ntial num be r of use rs  is  e norm ous.

W h ile  th e  m ajority of produce rs of re -
source s and O ER proje cts are  locate d in 
English - spe ak ing countrie s  in th e  de -
ve lope d w orld, prom ising initiative s lik e  
O ER Africa (h ttp://w w w .oe rafrica.org) 
cate r for a global de ve lopm e nt. Th e  O ER 
m ove m e nt grow s both  top- dow n and bot-
tom - up; ne w  proje cts are  starte d at th e  
institutional le ve l w h ile  individual te ach -
e rs  and re se arch e rs also use  and produce  
O ER. Th e  institutions involve d so far 
se e m  to be  w e ll- re pute d inte rnationally 
or in th e ir ow n countrie s, rath e r th an in-
stitutions th at are  unk now n or h ave  low  
status.

In e xch ange  for an accurate  e stim ation of 
th e  num be r of ongoing O ER initiative s, 
w e  can offe r a pre lim inary typology of dif-
fe re nt re positorie s. Th e re  are  both  large -
scale  ope rations and sm all- scale  activit-
ie s. Furth e rm ore , th e re  are  diffe re nt type s 
of provide rs: institution- base d pro-
gram m e s and m ore  com m unity- base d 
bottom - up activitie s. 

http://www.oerafrica.org
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In both  case s, th e re  are  all k inds of in-
be tw e e n m ode ls, as sh ow n in Figure  1.

In th e  uppe r le ft corne r of th e  figure , 
large - scale  and institution- base d or sup-
porte d initiative s are  found. Good e x-
am ple s are  th e  M IT O CW  program m e  
(h ttp://ocw .m it.e du/) and Le arningSpace  
(h ttp://ope nle arn.ope n.ac.uk /) from  th e  
O pe n Unive rsity in th e  Unite d Kingdom . 
Both  are  large  in te rm s of th e  financial 
funding provide d and are  e ntire ly institu-
tion- base d in th e  se nse  th at all m ate rials 
originate  from  ow n staff. Le arningSpace  
doe s h ave  a siste r site  calle d LabSpace  
(h ttp://labspace .ope n.ac.uk /), w h ich  is  
an e xpe rim e ntal z one  for dow nloading, 
re m ixing and sh aring.

In th e  uppe r righ t corne r of Figure  1, 
large - scale , non- institution- base d ope ra-
tions are  place d. Th e  be st e xam ple  is  
probably W ik ipe dia, one  of th e  Inte rne t’s  
re al succe ss  storie s  and a good e xam ple  
of a large - scale  com m unity- base d ope ra-
tion. 
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O th e r e xam ple s w ould be  M ERLO T 
(h ttp://w w w .m e rlot.org), Conne xions 
(h ttp://cnx.org/), and ARIAD NE 
(h ttp://w w w .ariadne - e u.org/). In th e  bot-
tom  le ft corne r of th e  figure , e xam ple s of 
sm all- scale  institution- base d initiative s 
are  liste d. Finally, in th e  bottom  righ t 
corne r are  e xam ple s of sm all- scale  com -
m unity- base d initiative s.

W h y are  Pe ople  Sh aring for Fre e ?

Th e re  are  te ch nological, e conom ic, social 
and le gal drive rs be h ind th is  dram atic e x-
pansion. Educators and re se arch e rs re l-
ish  th e  ch ance  to e xploit ne w  broadband 
capabilitie s, im prove d te ch nologie s  for 
cre ating and distributing conte nt, and 
gre ate r inte ractivity. Th e  costs of th e se  
te ch nologie s  are  dropping. Som e tim e s 
th e  drive r is  th e  ne e d to com pe te  w ith  
oth e r unive rsitie s; institutions use  O ER 
initiative s to attract ne w  stude nts and to 
im prove  th e ir public re lations. 

Figure  1: Cate gorie s of OER Provide rs

http://www.merlot.org
http://cnx.org
http://www.ariadne-eu.org
http://ocw.mit.edu
http://openlearn.open.ac.uk
http://labspace.open.ac.uk/
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Th e re  is  a strong se nse  in diffe re nt parts 
of th e  com m unity th at O ER offe rs a m a-
jor opportunity to sustain or re store  altru-
istic notions of sh aring for th e  com m on 
good.

Th e  drive rs and m otivations for produ-
cing and sh aring O ER are  sum m arise d in 
Table  1.
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Inde pe nde ntly of w h e th e r institutions 
are  e ngage d in O ER proje cts or not, O ER 
can be  e xpe cte d to affe ct curriculum , 
pe dagogy and asse ssm e nt. W ith  th ou-
sands of ope ncourse w are  course s  from  
inte rnationally re pute d h igh e r e ducation 
institutions available  for fre e , te ach e rs 
w ill ne e d to conside r th at stude nts com -
pare  th e ir curriculum  w ith  oth e rs. 

Table  1: M otive s for Producing and Sh aring OER
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Since  th e  te ach e r’s  role  as supplie r of 
re ading lists and te ach ing m ate rials is  di-
m inish ing, O ER is  lik e ly to acce le rate  
ch ange s in th e  traditional te ach ing role  
and th e  e volution of m ore  inde pe nde nt 
le arne rs. An incre ase  in non- form al and 
inform al le arning can be  e xpe cte d to e n-
h ance  th e  de m and for asse ssm e nt and re -
cognition of com pe te nce s gaine d outside  
form al le arning se ttings.

Copyrigh t and Ope n Lice nce s

W h ile  inform ation te ch nology m ak e s  it 
possible  to m ultiply and distribute  con-
te nt w orldw ide  and alm ost at no cost, le g-
al re strictions on th e  re use  of copyrigh t 
m ate rial h am pe r progre ss. Frustrate d by 
th is  obstacle , acade m ics w orldw ide  h ave  
starte d to use  ope n lice nce s to cre ate  a 
space  in th e  Inte rne t w orld – a cre ative  
com m ons – w h e re  pe ople  can sh are  and 
re use  copyrigh t m ate rial w ith out fe ar of 
be ing sue d. To do th is, copyrigh t ow ne rs 
h ave  to agre e  or give  pe rm ission for th e ir 
m ate rial to be  sh are d th rough  a ge ne ric li-
ce nce  th at give s pe rm ission in advance . 
Th e  Cre ative  Com m ons (h ttp://cre ative
com m ons.org/) is  by far th e  be st- k now n 
lice nce  for conte nt. Its use  is  grow ing e x-
pone ntially, alth ough  low  aw are ne ss  on 
inte lle ctual prope rty righ ts (IPR) issue s  
am ong th e  acade m ic com m unity w as re -
garde d in both  studie s  as a ch alle nge  to 
th e  O ER m ove m e nt.

H ow  can OER Proje cts be  Sustaine d?

Th e  actual costs of an O ER proje ct vary 
conside rably. Som e  initiative s h ave  insti-
tutional back ing involving profe ssional 
staff, oth e rs build on com m unitie s  of 
practitione rs and re ly on th e ir voluntary 
w ork . Th e re  are  all sorts of in- be tw e e n 
m ode ls as w e ll. Re positorie s  can be  or-
ganise d as a place  to sh are  and e xch ange  
re source s, m e aning th at pe ople  are  e ith e r 
use rs  or produce rs, or th e y can prom ote  
th e  collaborative  production of com m on 
re source s. 19

Th e  first m ode l is  calle d th e  use r- produ-
ce r m ode l and th e  se cond th e  co- produc-
tion m ode l, w ith  m any m ode ls in 
be tw e e n. Th e  first m ode l is  m ore  lik e ly to 
be  ce ntralise d th an th e  latte r.

Alth ough  re al costs can be  m e t w ith  re -
source s oth e r th an m one y, m ost initiat-
ive s ne e d to raise  som e  capital. To th is  
e nd, a num be r of m ode ls for cost re cov-
e ry are  ide ntifie d in th e  re port. Th e se  in-
clude : i) th e  re place m e nt m ode l, in w h ich  
ope n conte nt re place s oth e r use s  and be -
ne fits from  cost savings; ii) th e  founda-
tion, donation or e ndow m e nt m ode l in 
w h ich  funding for th e  proje ct is  provide d 
by an e xte rnal actor; iii) th e  se gm e ntation 
m ode l, in w h ich  th e  provide r offe rs value -
adde d se rvice s to use r se gm e nts and 
ch arge s for th e se  se rvice s; iv) th e  conve r-
sion m ode l, in w h ich  “you give  
som e th ing aw ay for fre e  and th e n conve rt 
th e  consum e r to a paying custom e r”; and 
v) th e  voluntary support m ode l or m e m -
be rsh ip m ode l, w h ich  is  base d on fund-
raising cam paigns or paying m e m be rs. 
Th e  follow - up study in 2008 sh ow s th at 
long te rm  sustainability is  curre ntly re -
garde d as th e  m ost im portant ch alle nge  
to m ost O ER initiative s.

Policy Im plications and 
Re com m e ndations

O ER re pre se nts a furth e r blurring of th e  
borde rs be tw e e n form al and inform al 
le arning, and gove rnm e nts sh ould study 
h ow  O ER can be  e fficie ntly use d to m e e t 
som e  of th e  de m and for incre ase d 
life long le arning. O ER can m ak e  an im -
portant contribution to a dive rsifie d sup-
ply of le arning re source s. A ple th ora of 
digital le arning re source s supports m e th -
odological dive rsity, w h ich  again is  a pre -
re q uisite  for prom oting individualisation 
of th e  le arning proce ss. Gove rnm e nts are  
advise d to tak e  a h olistic approach  to-
w ards digital le arning re source s, of w h ich  
O ER is  but one  part. 

http://creativecommons.org
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Gove rnm e nts sh ould also re vie w  th e  e x-
isting copyrigh t re gim e  in orde r to pro-
m ote  furth e r use  of inform ation 
te ch nology in e ducation and conside r ac-
tions to cre ate  at le ast a ne utral policy re -
garding com m e rcial actors and O ER. 
Funds sh ould be  m ade  available  for 
ope nly publish ing e ducation m ate rials 
de ve lope d w ith in publicly funde d institu-
tions, and gove rnm e nts sh ould ope n up 
national digital arch ive s and m use um  col-
le ctions to th e  e ducation se ctor.

Th e  rapid pace  of de ve lopm e nt of th e  
O ER m ove m e nt m e ans th at it w ill soon 
h ave  an im pact on all h igh e r e ducation 
institutions. Unive rsity m anage rs ne e d to 
conside r th e  ris k  of doing noth ing. H igh -
e r e ducation institutions are  advise d to 
h ave  an inform ation te ch nology strate gy 
w h ich  include s th e  opportunitie s  and 
th re ats pose d by th e  O ER m ove m e nt. It 
sh ould also com prise  training offe rs and 
cre ate  ince ntive s for faculty m e m be rs to 
participate .

Th e se  are  e xciting prospe cts. But th re e  
im portant ch alle nge s for th e  O ER m ove -
m e nt ide ntifie d in 2006 still se e m  to be  
th e  k e y issue s  for th e  future . Th e se  issue s  
are :

1. Quality control: w h o w ill e nsure  th at 
  th e  m ate rial is  re le vant and accurate ?

2. IPR: in a conte xt w h e re  law s cannot 
  follow  th e  pace  of grow th  of O ER. W ill 
  gove rnm e nts be  w illing to adapt copy-
  righ t re gim e s to facilitate  th e  use  of 
  digital re source s for le arning?

3. Transform ation: of grass- roots initiat-
  ive s into sustainable  m ode ls at th e  insti-
  tutional or e ve n national le ve l. W ill th e re  
  be  funding available  or cost re cove ry 
  m ode ls th at m ak e  it possible  for O ER 
  proje cts to sustain w h e n th e  initial h ype  
  is  ove r?
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Th e  future  for th e  O ER m ove m e nt w ill to 
a large  e xte nt de pe nd on h ow  th e se  ch al-
le nge s can be  m e t.

Th is article  is an e xte nd e d  and  re vise d  ve r-
sion of an article  pre viously publish e d  in 
KERIS@ , Vol. 4, No. 3 Autum n 2007, a 
q uarte rly print journal of Kore a’s Ed uca-
tion &  Re se arch  Inform ation Se rvice . 

Jan H ylén h old s a Ph .D . in Political Sci-
e nce  from  Stock h olm  Unive rsity, Sw e d e n. 
H e  h as w ork e d  in th e  National Age ncy for 
Ed ucation in Sw e d e n as D ire ctor of Re -
se arch  and  se rve d  as Political Ad visor to 
th e  M iniste r of Sch ools and  Ad ult Ed uca-
tion. H e  h as b e e n an analyst at O ECD s 
Ce ntre  for Ed ucational Re se arch  and  In-
novation w h e re  h e  w as re sponsible  for th e  
proje ct on O ER, and  is now  at M e tam at-
rix, a Sw e d ish  consultancy.

Re com m e nde d Re source s

 Ce ntre  for Educational Re se arch  and 
 Innovation, O ER 
 h ttp://w w w .oe cd.org/e du/oe r

 Th e  Future  of D e lft O pe n Course w are : 
 H ow  to Build a Sustainable  Environm e nt 
 for O pe n Educational Re source s 
  h ttp://w w w .scribd.com /doc/289 1064/
 H e nnis- TA- Th e - Future - of- D e lft- O CW -
 M ScTh e sis

 British  Colum bia BCcam pus O ER 
 Initiative  
 h ttp://w w w .bccam pus.ca

 w e bcast.be rk e le y, Unive rsity of California 
 h ttp://w e bcast.be rk e le y.e du/

 O ER Introduction Book le t 
 h ttp://ope ne ducation.de ve lopm e ntgate
 w ay.org/uploads/m e dia/oe r_public/O ER
 _Introduction_Book le t.pdf 

http://www.oecd.org/edu/oer
http://www.scribd.com/doc/2891064/Hennis-TA-The-Future-of-Delft-OCW-MScThesis
http://www.bccampus.ca
http://webcast.berkeley.edu
http://openeducation.developmentgateway.org/uploads/media/oer_public/OER_Introduction_Booklet.pdf
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"...w h ile  H PC h as b e e n prim arily lim ite d  
to large  e nte rprise s, R & D  firm s, and  aca-
d e m ic institutions in th e  past, th e re  is now  
also a broad  sw ath  of m id - m ark e t com -
panie s ad opting H PC d ue  to th e  availabil-
ity of afford able  and  ope n solutions, 
supplanting th e  costly and  proprie tary 
solutions of th e  past. All of th e se  factors 
are  contributing to a logical progre ssion: 
H PC is m aturing from  h igh  pe rform ance  
to h igh  prod uctivity."  

Nove ll 
h ttp://w w w .nove ll.com /products/

se rve r/h pc.h tm l

Use rs of h igh  pe rform ance  com puting 
(H PC, h ttp://e n.w ik ipe dia.org/w ik i/H igh -
pe rform ance _com puting) h ave  long e n-
joye d th e  availability of both  com m e rcial 
and ope n source  softw are  (O SS). But th e y 
typically re side d in se parate  w orlds. 
O pe n source  w as favore d by th e  acade m -
ic and gove rnm e nt re se arch  com m unitie s  
w h ile  com m e rcial inde pe nde nt softw are  
ve ndors (ISVs) se rve d th e  H PC ne e ds of 
spe cific industrie s, such  as ae rospace  or 
e ne rgy. Th is  article  e xam ine s h ow  th e  
w all be tw e e n th e se  tw o softw are  w orlds 
is  crum bling as industry incre asingly ad-
opts m ore  ope n source  tools.

H PC Ente rs th e  M ainstre am

Th e  ubiq uity of Linux for H PC se rve rs is  
th e  obvious be ach  h e ad for th e  tre nd in 
incre ase d usage  of O SS in H PC e nviron-
m e nts. But m any m ore  ope n source  tools 
h ave  be com e  de  rigue ur in com m e rcial 
H PC labs, such  as M PICH 2 
(h ttp://w w w .m cs.anl.gov/m pi/m pich /), 
an ope n source  im ple m e ntation of th e  
M e ssage - Passing Inte rface  (M PI, 
h ttp://e n.w ik ipe dia.org/w ik i/M e ssage _
Passing_Inte rface ) standard for distrib-
ute d- m e m ory applications use d in paral-
le l com puting. 
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Th e  softw are  stack s from  th e  O pe nFab-
rics Alliance  (h ttp://ope nfabrics.org/) are  
de signe d to support se rve r and storage  
cluste ring and grid conne ctivity using In-
finiBand (h ttp://e n.w ik ipe dia.org/w ik i/
Infiniband) and iW ARP (h ttp://e n.w ik i
pe dia.org/w ik i/IW arp) fabrics.

At th e  sam e  tim e , busine sse s  incre asingly 
ne e d to m ode l large r, m ore  com ple x 
proble m s th rough  sim ulation to stay 
com pe titive , w h ile  th e  cost of H PC h ard-
w are  continue s to plum m e t th ank s to th e  
availability of com m odity m ulti- core  
ch ips. Th e  re sult: de m and for H PC is  e x-
ploding across all industrie s.

And w ith  th is  ch ange  com e s a m assive  in-
flux of ne w  use rs  w h o lack  th e  com pute r 
scie nce  and program m ing e xpe rtise  re -
q uire d for paralle l com puting. For e x-
am ple , fe w  e ngine e rs or scie ntists are  
s k ille d in th e  low - le ve l program m ing 
m e th ods of M PI th at are  ne e de d to 
ach ie ve  top com putational pe rform ance . 
Conse q ue ntly, th e  future  of H PC applica-
tions w ill ne ith e r be  th e  sole  dom ain of 
O SS nor com m e rcial applications, but 
rath e r a grace ful inte gration of both , ac-
cording to Nancy W ilk ins- D ie h r of th e  
San D ie go Supe rcom puting Ce nte r 
(SD SC).

Sh e  sh ould k now . W ilk ins- D ie h r h e lps 
th ousands of use rs  from  U .S. busine ss, 
gove rnm e nt and acade m ia tak e  advant-
age  of SD SC’s vast H PC re source s e ve ry 
ye ar. As one  of a sm all num be r of Nation-
al Scie nce  Foundation (NSF)- funde d su-
pe rcom puting ce nte rs, th e  facility 
provide s H PC syste m s, tools and support 
at no cost to acade m ic use rs. “W e ’re  se e -
ing a lot of ble nding of ope n source  and 
com m e rcial softw are  across th e  scie ntific 
and e ngine e ring com m unity,” sh e  said. 

http://openfabrics.org
http://www.novell.com/products/server/hpc.html
http://en.wikipedia.org/wiki/Infiniband
http://en.wikipedia.org/wiki/IWarp
http://www.mcs.anl.gov/mpi/mpich
http://en.wikipedia.org/wiki/Message_Passing_Interface
http://en.wikipedia.org/wiki/High-performance_computing
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“M any ne w  use rs  com ing to us w ork e d 
on PCs using popular com m e rcial tools; 
oth e rs pre fe rre d ope n source  tools. But 
th e  com m on proble m  across all use rs is  
th at th e y’ve  run out of com putational 
ste am  on th e ir de sk tops. O ur goal is  to le t 
th e m  tap into our H PC re source s w h ile  
continuing to w ork  in th e ir fam iliar de ve l-
opm e nt e nvironm e nts, e xte nding th e ir 
code s’ re ach  to paralle l syste m s using a 
varie ty of ope n source  and com m e rcial 
tools.” [Editor's note : Th e  q uote  is  from  a 
conve rsation w ith  th e  auth or and is  use d 
w ith  pe rm ission.]

H ybrid H PC Softw are

To th is  e nd, SD SC and m any oth e r re -
se arch  ce nte rs h ave  de ploye d th e  Star- P 
(h ttp://w w w .inte ractive supe rcom puting.
com /products/) inte ractive  supe rcom -
puting platform . Star- P is  an ope n com -
m e rcial softw are  pack age  de signe d from  
th e  ground up for e asy inte gration w ith  a 
w ide  range  of ope n source  m ath e m atical 
librarie s, solve rs, sch e dule rs and oth e r 
tools favoure d by te ch nical com puting 
use rs. 

22

As se e n in Figure  1, Star- P is  suitable  for 
use  in m any dive rse  type s of industrie s  
and provide s th e  inte rface  to large  se ts of 
data, paralle l librarie s, and th e  m anage -
m e nt of th e  unde rlying h ardw are .

W h ile  th e  notoriously com ple x program -
m ing re q uire m e nts of paralle l syste m s 
are  be yond th e  capabilitie s  of th e  ave rage  
scie ntist, e ngine e r and analyst, Star- P e n-
able s th e m  to transpare ntly w ork  w ith  
paralle l H PC cluste rs and se rve rs using fa-
m iliar de sk top tools. Use rs can code  m od-
e ls and algorith m s using e ith e r popular 
com m e rcial te ch nical com puting applica-
tions or ope n source  program m ing tools. 
Eith e r w ay, use rs  can th e n run th e ir ap-
plications instantly and inte ractive ly on 
H PCs. It e lim inate s th e  ne e d to re - pro-
gram  th e  code  to run on paralle l syste m s, 
w h ich  typically tak e s  m onth s to com ple te  
for large , data- inte nsive  proble m s.

Star- P is  clie nt/se rve r softw are  th at con-
ne cts a W indow s or Linux de sk top clie nt 
to a Linux- base d Star- P se rve r running 
on e ith e r a locally ne tw ork e d H PC re -
source , or in case s  lik e  SD SC’s lab, re -
m ote ly ove r th e  Inte rne t. 

Figure  1: Star-P Arch ite cture

http://www.interactivesupercomputing.com/products/
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Linux as Star- P’s se rve r ope rating syste m  
is  a natural fit since  m ost of today’s H PC 
cluste rs and m ulti- core  se rve rs are  base d 
on Linux. M uch  of th is  m igration to ope n 
source  H PCs h as be e n drive n by th e  abil-
ity of standards- base d com m odity m ulti-
core  proce ssors from  Inte l and AM D  to 
de live r significant pe rform ance  at low  
cost. An H PC Linux cluste r can provide  
be tte r pe rform ance  th an a traditional 
proprie tary supe rcom pute r at a fraction 
of th e  cost. Linux- base d H PC offe rs an 
unbe atable  m ix of scalability, fle xibility 
and an e ve r grow ing e cosyste m  of H PC 
h ardw are  and softw are  ve ndors to 
provide  support.

O n th e  front e nd, Star- P give s th e  use r a 
ch oice  of proprie tary M ATLAB 
(h ttp://w w w .m ath w ork s.com /) or ope n 
source  Pyth on (h ttp://w w w .pyth on.org) 
de ve lopm e nt e nvironm e nts. W h e n using 
M ATLAB, Star- P provide s use rs  of th e  
popular ve ry h igh  le ve l language  (VH LL) 
w ith  e asy acce ss  to m any ope n source  lib-
rarie s  and supporting tools. Conve rse ly, 
Pyth on use rs  can tak e  advantage  of com -
m e rcial th ird- party add- on m odule s for 
Star- P. Th e  w ork flow  be tw e e n proprie tary 
and ope n source  tools is  se am le ss.

Support for th e  Pyth on language  is  apro-
pos give n Star- P’s goal of m ak ing use rs  
m ore  productive . Pyth on is  an obje ct- ori-
e nte d, h igh - le ve l program m ing language  
w ith  a sim ple , e asy to le arn syntax. It re -
q uire s  no com pilation ste p, and de bug-
ging Pyth on applications is  fast and e asy. 
Conse q ue ntly, program m e rs appre ciate  
th e  incre ase d productivity it provide s.

A k e y be ne fit of using Pyth on in H PC e n-
vironm e nts is  th e  w ide  array of Pyth on 
m odule s for te ch nical com puting. For e x-
am ple , use rs  can le ve rage  any of Pyth on's 
h undre ds of functions in a task  paralle l 
com putation. 
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Th e y can also tak e  advantage  of Pyth on-
spe cific num e rical librarie s  and func-
tions, including Num Py (h ttp://num py.
scipy.org/) and SciPy (h ttp://w w w .scipy.
org/), th e  Pyth on program m ing e xte n-
sions th at add support for large , m ulti- di-
m e nsional arrays and m atrice s. Th e se , as 
w e ll as m any oth e r m odule s from  th e  Py-
th on ope n source  com m unity, can be  run 
as paralle l task s  to spe e d up task s  th at 
can be  e xe cute d inde pe nde ntly. Th e  Star-
P Pyth on clie nt w ork s  in a w ay th at fe e ls 
com fortable  to use rs  of Num Py, th e  de  
facto Pyth on pack age  for num e ric and 
scie ntific com puting, as th e  syntax for 
cre ating and ope rating on distribute d ar-
rays in th e  Star- P Pyth on clie nt re se m ble s 
Num PY. In fact, use rs  can run th e ir code  
on a paralle l H PC w ith  only a couple  of 
trivial syntax ch ange s.

Th is  inte gration of ope n source  and com -
m e rcial softw are  e nable s use rs  to w rite  a 
Pyth on program  h andling ve ry large  m at-
rice s  and array obje cts on th e ir de sk top 
PCs. D uring th e  coding th e y can tak e  ad-
vantage  of Pyth on's intrinsic inte ractivity, 
as w e ll as any of th e  conve nie nt Inte g-
rate d D e ve lopm e nt Environm e nts (ID Es) 
available  for w ork ing in Pyth on, such  as 
Kom odo (h ttp://w w w .active state .com /
Products/k om odo_ide /), Black Adde r 
(h ttp://w w w .th e k om pany.com /products/
black adde r/) or PyScripte r (h ttp://code .
google .com /p/pyscripte r/). W h e n pro-
ce ssing e xtre m e ly large  datase ts, th e y can 
e xport th e ir calculation to an H PC run-
ning th e  Star- P se rve r w h ile  still con-
trolling th e ir com putation from  th e  
inte ractive  se ssion running on th e  
de sk top PC.

Pyth on support is  particularly use ful for 
im age  proce ssing applications in life  sci-
e nce s, de fe nse  and oth e r industrie s  
th ank s to th e  w ide  varie ty of ope n source  
m odule s available  for th e m .

http://numpy.scipy.org
http://www.scipy.org
http://www.mathworks.com
http://www.python.org
http://www.activestate.com/Products/komodo_ide/
http://www.thekompany.com/products/blackadder/
http://code.google.com/p/pyscripter/
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Th e  com bination of Pyth on’s program -
m ing spe e d and e ase  of use  com bine d 
w ith  Star- P's inte ractive  paralle liz ation 
capabilitie s  m e ans th at Pyth on m odule s 
can now  be  autom atically paralle liz e d, 
yie lding significant productivity gains for 
use rs.

Ope nConne ct

Pyth on- spe cific librarie s  and m odule s 
are  just one  of m any k inds of ope n source  
tools th at can inte rope rate  se am le ssly 
w ith  Star- P. Score s of ope n source  librar-
ie s, solve rs and algorith m s are  available  
to th e  te ch nical com puting com m unity. 
To facilitate  inte gration, Star- P include s 
an e nh ance d application program m ing 
inte rface  (API) calle d O pe nConne ct th at 
e nable s use rs  to e asily plug in ope n 
source  tools to boost productivity. Since  
m ost of th e se  ope n source  tools w e re  
w ritte n in low  le ve l language s lik e  C or 
FO RTRAN, use rs  can plug th e m  in into 
Star- P, w ork  on th e m  w ith  th e ir pre fe rre d 
de sk top tool, and e xe cute  th e  code  in 
task -  or data- paralle l m ode s w ith  little  re -
program m ing e ffort. Th is  e asy inte gra-
tion also e nable s use rs  to utiliz e  som e  
pow e rful ope n source  num e rical librarie s  
w h ich  m ay h ave  pre viously be e n be yond 
th e ir te ch nological re ach .

For e xam ple , using Star- P O pe nConne ct, 
use rs  can plug in a varie ty of solve rs from  
Sandia National Labs’ Trilinos library. Tri-
linos use s  application de ve lopm e nt 
building block s calle d pack age s for com -
puting task s  such  as cre ating de nse  
m atrice s, graph s and ve ctors. In a re al 
w orld e xam ple , NASA scie ntists are  com -
bining Star- P w ith  O SS th e y de ve lope d 
calle d O ptical Syste m s Ch aracte riz ation 
and Analysis  Re se arch  (O SCAR) to im -
prove  ne xt ge ne ration space  te le scope s 
and oth e r ste llar im aging applications. 
O SCAR is  m ode ling softw are  use d to 
de sign and analyz e  large  space - base d 
im aging syste m s. 
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Th e  softw are  w as instrum e ntal in solving 
th e  h igh ly publiciz e d optical flaw s of th e  
H ubble  Space  Te le scope . Be cause  sys-
te m s of th is  type  re q uire  large , h igh - fide l-
ity optical m ode ling, NASA runs O SCAR 
on ope n source - base d Be ow ulf 
(h ttp://w w w .be ow ulf.org/) paralle l 
cluste rs to h andle  th e  h uge  datase ts and 
m e e t th e  large  m e m ory re q uire m e nts.

Th e  re se arch  proje ct is  e nabling scie nt-
ists in NASA's Ste llar Vision M ission to 
boost productivity by re using e xisting 
se rial and paralle l O SCAR code , w ith out 
h aving to m aste r O SCAR's com ple x pro-
gram m ing re q uire m e nts. To facilitate  par-
alle l com puting, O SCAR is  w ritte n 
e ntire ly in C w ith   M PI h andling th e  com -
putations across m any proce ssor node s. 
W ith  Star- P, scie ntists can re - use  and e x-
te nd th e  functionality of e xisting code  by 
link ing it to e asy- to- use  de sk top tools 
such  as Pyth on or M ATLAB. Star- P th e n 
autom atically transform s th e  program s 
to run inte ractive ly on th e  Be ow ulf 
cluste rs.

Star- P is  also aiding in th e  de ve lopm e nt 
of ne w  O SS. Biom e dical e ngine e rs at th e  
Unive rsity of Virginia Sch ool of Engine e r-
ing and Applie d Scie nce  h ave  de ve lope d 
a ne w  im aging tool th at h ope s to dram at-
ically im prove  m e dical ultrasounds, po-
te ntially le ading to m ore  accurate  and 
tim e ly diagnose s  of bre ast cance r and 
oth e r life  th re ate ning conditions. Using 
Star- P, th e  Unive rsity's biom e dical e ngin-
e e ring re se arch  te am  cre ate d an ope n 
source  be am form ing algorith m , calle d 
th e  Tim e - dom ain O ptim iz e d Ne ar- fie ld 
Estim ator (TO NE, h ttp://w w w .ncbi.nlm .
nih .gov/pubm e d/18270066?dopt=
Abstract), w h ich  s ignificantly im prove s 
th e  contrast and re solution of ultrasound 
im age s. 

http://www.beowulf.org
http://www.ncbi.nlm.nih.gov/pubmed/18270066?dopt=Abstract
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A sm all sam pling of oth e r ope n source  
tools th at w ork  w ith  Star- P include :

• ScaLAPACK (h ttp://w w w .ne tlib.org/
  scalapack /), a line ar alge bra library for 
  paralle l com pute rs 

• FFTW  (h ttp://w w w .fftw .org/), a C 
  subroutine  library for com puting Fast 
  Fourie r Transform s 

• M U ltifrontal M assive ly Paralle l Solve r 
  (M U M PS, h ttp://graal.e ns- lyon.fr/
  M U M PS/), a tool for solving syste m s of 
  line ar e q uations 

• Torq ue  (h ttp://w w w .cluste rre source s.
  com /page s/products/torq ue - re source -
  m anage r.ph p), an ope n source  re source  
  m anage r providing control ove r batch  
  jobs and distribute d com pute  node s 

• H D F5 (h ttp://h df.ncsa.uiuc.e du/
  H D F5/), a suite  of database  tools for 
  m anaging e xtre m e ly large  and com ple x 
  data colle ctions. 

Conclusion

In H PC, a ble nding of com m e rcial and 
O SS can be  m utually be ne ficial, e nh an-
cing th e  stre ngth s and functionality of 
e ach . H PC is  q uick ly going m ainstre am  
and is  no longe r a rare  and e xotic re -
source  lim ite d to com pute r scie nce  labs. 
W ith  th is  s h ift com e s a h uge  influx of ne w  
use rs  unfam iliar w ith  th e  com ple xitie s  of 
paralle l com puting. Th e  e ase  of use  
provide d by com m e rcial softw are  com -
bine d w ith  th e  vast and rich  offe ring of 
ope n source  tools can w ork  toge th e r to 
m ak e  H PC m ore  acce ssible  and use rs  
m ore  productive . 
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D avid  Rich  is Vice  Pre sid e nt of M ark e ting 
at Inte ractive  Supe rcom puting Inc. H e  h as 
m ore  th an 23 ye ars of H PC and  ne tw ork -
ing e xpe rie nce  in both  large  and  e ntre -
pre ne urial h igh  te ch  com panie s. At AM D , 
h e  d ire cte d  th e  com pany's e ntry into th e  
H PC cluste r m ark e t and  se cure d  large  
w ins such  as th e  Re d  Storm  syste m  at San-
d ia National Laboratorie s and  th e  D aw n-
ing 4000A at th e  Sh angh ai Supe rcom pute r 
Ce nte r. W h ile  at AM D , h e  se rve d  as pre sid -
e nt of th e  H ype rTransport Consortium , a 
stand ard s organiz ation for h igh - spe e d  in-
te rconne ct te ch nology. D avid 's e arlie r e x-
pe rie nce  includ e s b e ing th e  found ing 
m anage r of th e  TotalVie w  prod uct line , 
w h ich  h as b e com e  th e  d e  facto stand ard  
for paralle l and  d istribute d  d e bugging. H e  
se rve d  as vice  pre sid e nt of Fujitsu  Syste m  
Te ch nologie s, w h ich  d e ve lope d  h igh - spe e d  
ne tw ork ing te ch nology th at w as a pre -
cursor to InfiniBand . H is paralle l pro-
ce ssing e xpe rie nce  starte d  at BBN Te ch no-
logie s w h e re  h e  w ork e d  on th e  Butte rfly 
se rie s of com pute rs. D avid  re ce ive d  a bach -
e lor's d e gre e  in com pute r scie nce  from  
Brow n Unive rsity.

Re com m e nde d Re source s

 H PC Com m unity
 h ttp://w w w .h pccom m unity.org/

 Linux H PC
 h ttp://w w w .linuxh pc.org/ 

http://www.netlib.org/scalapack/
http://www.fftw.org
http://graal.ens-lyon.fr/MUMPS/
http://www.clusterresources.com/pages/products/torque-resource-manager.php
http://hdf.ncsa.uiuc.edu/HDF5/
http://www.hpccommunity.org
http://www.linuxhpc.org
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"Th e  principle s and  practice s of ope n 
source  softw are  are  ve ry sim ilar to th e  
principle s and  practice s of m od e rn librari-
ansh ip. Both  value  fre e  and  e q ual acce ss 
to d ata, inform ation, and  k now le d ge . 
Both  value  th e  pe e r re vie w  proce ss. Both  
ad vocate  ope n stand ard s. Both  strive  to 
prom ote  h um an und e rstand  and  to m ak e  
our live s b e tte r. Both  m ak e  e fforts to im -
prove  socie ty as a w h ole  assum ing th e  
sum  is gre ate r th an th e  parts."  

Eric Le ase  M organ 
h ttp://infom otions.com /

m usings/biblioacid/

W e  all k now  th at fe e ling in our gut, th at 
m om e nt w h e n it’s  tim e  to sign th e  orde r 
for a ne w  softw are  program  for your lib-
rary. It's accom panie d by a h ost of nag-
ging q ue stions: "Is  it th e  righ t de cision?" 
"H ave  w e  ove rlook e d anyth ing?" "W ill 
th is  w ork ?" "H ave  w e  conside re d all th e  
options?" Th e  de cision to acq uire  or up-
grade  a library autom ation pack age  is  
ne ve r an e asy one  and e ve ry dire ctor, 
w h e n face d w ith  th is  de cision, w ants to 
ch oose  th e  be st pack age  at th e  be st value  
th at m ost fully m e e ts th e  ne e ds of use rs. 
Today, th at de cision is  com plicate d by a 
ne w  option, th at of ope n source .

Th is  article  w ill e xam ine  w h e n and w h y 
ope n source  softw are  (O SS) m igh t be  ap-
propriate  for your library. It also dis-
cusse s  w h y so m any librarie s  are  m oving 
tow ards O SS and som e  of th e  disadvant-
age s to be  aw are  of w h e n de ciding to 
m ove  in th at dire ction.

W h y are  Librarie s M oving Tow ards OSS?

Librarie s  are  m oving tow ards ope n 
source  for a varie ty of re asons, but m any 
find th at th e ir re asons sh are  a lot of com -
m onality such  as: 
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Com m od ity/Infrastructure  te ch nology. 
O pe n source  m ak e s  se nse  w h e n a soft-
w are  product re ach e s  com m odity or infra-
structure  status. Th at status allow s use rs  
“to obtain com pone nts (or e ve n com ple te  
syste m s) on th e  ope n m ark e t and le ve r-
age  e conom ie s  of scale ” (h ttp://ie e e x
plore .ie e e .org/Xplore /login.jsp?url=/ie l5/
59 9 2/30430/0140179 7.pdf). In librarie s, it 
could be  argue d th at inte grate d library 
syste m s (ILSs) h ave  re ach e d th at status.

Consolid ation. Librarie s  h ave  se e n a gre at 
de al of consolidation in th e  last fe w  ye ars 
am ong ILS ve ndors and fe de rate d se arch  
applications. As ve ndors consolidate , it 
raise s  conce rn am ong curre nt and pote n-
tial use rs of a product. W h ile  not alw ays 
th e  case , th e re  h ave  be e n e xam ple s of 
softw are  busine sse s  th at are  m ore  fo-
cuse d on sh ort- te rm  profitability and re -
sale  th an m e e ting th e  longe r te rm  
inte re sts of th e ir custom e rs. Th e  e nd re s-
ult is  staff dow nsiz ing, product line s be -
ing te rm inate d or consolidate d, and 
custom e rs be ing strande d on a product 
w ith out support options and be ing force d 
to m igrate  to a ne w  product. Adm inistrat-
ors, as a re sult of th is  e xpe rie nce , are  look -
ing for alte rnative  options and for 
continuously e volving softw are  th at al-
low s th e m  to control th e  spe e d and dire c-
tion of th e ir library m igrations. Th at’s one  
prom ise  of O SS.

Eq uivale nt functionality. M any ope n 
source  products are  still fairly young and 
don't h ave  th e  sam e  le ve l of functionality 
as proprie tary library products th at h ave  
be e n in th e  m ark e t for m any ye ars. 
H ow e ve r, be cause  of th e  w ay ope n source  
de ve lopm e nt le ve rage s large  com m unit-
ie s  of de ve lope rs,  a com m itte d e ffort can 
rapidly re place  k e y m issing functionality. 
W h ile  it w ill de pe nd on th e  ne e ds and 
capability of a library, m any find th is  a sat-
isfactory solution for m issing functional-
ity.

http://infomotions.com/musings/biblioacid/
http://ieeexplore.ieee.org/Xplore/login.jsp?url=/iel5/5992/30430/01401797.pdf
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Ease  of procure m e nt. Procure m e nt pro-
ce sse s  are  frustrating for both  librarie s  
and ve ndors. Librarie s  are  burde ne d w ith  
purch asing office  and le gal conditions, as 
w e ll as te dious and costly docum e nt pre -
paration. O pe n source  offe rs th e  pote n-
tial for a m ore  stre am line d procure m e nt 
proce ss  as m any librarie s  dow nload th e  
O SS application, install it and te st it 
against th e ir ne e ds. In th e  proprie tary 
w orld, th is  option m ay not e xist, or m ay 
be  a lim ite d- functionality or a tim e  lim -
ite d ve rsion.  If you w ant com m e rcial sup-
port for th e  softw are  and/or custom  
de ve lopm e nts, th e n you can issue  a re -
q ue st for proposal (RFP) for se rvice  on 
th e  product. Be cause  th is  is  a m uch  m ore  
focuse d procure m e nt, th e  docum e nt w ill 
be  sm alle r and m ore  m anage able  th an 
th e  docum e nt for proprie tary ve ndor 
products. W ith  O SS, librarie s  are  finding a 
be tte r w ay to e xam ine  th e  product at a 
low e r cost.

M ore  re liable  prod ucts. O ne  of th e  advant-
age s of O SS is  th at th e  associate d com -
m unity of use rs  and de ve lope rs can be  
large r th an for som e  proprie tary solu-
tions. W h e n th at is  th e  case , th e re  is  lik e ly 
to be  a gre ate r le ve l of pe e r re vie w , not 
only for th e  spe cifications for ne w  fe a-
ture s, but also for th e  code  th at is  w ritte n 
to im ple m e nt th ose  ne w  fe ature s. Th e  re s -
ult is  a m ore  re liable  product.

No ve nd or lock - in. W h e n a library adopts 
an ope n source  product, th e y h ave  acce ss  
to th e  source  code . Th is  m e ans th at th e  
ve ndor can’t lock  th e m  into th e ir propri-
e tary custom e r base  and th e  library is  
once  again in control of th e ir future . W ith  
ope n source , if th e ir se rvice  pro-
vide r/ve ndor w e re  to be  bough t, sold, or 
consolidate d or th e y w ish  to te rm inate  
se rvice  or support, th e y can m ove  to a 
ne w  ve ndor th at w ill continue  to e n-
h ance , support and m aintain th e  
product. Th e  library re m ains in control of 
th e  de cision of w h e n to upgrade  or m i-
grate . 27

Support options. In th e  e arly days of O SS, 
you e ith e r h ad to be  a program m e r or 
h ave  one  on your staff to use  O SS. M any 
librarie s  didn’t m e e t th at re q uire m e nt 
and le ft th e  O SS option aside . H ow e ve r, 
com m e rcial e ntitie s  h ave  since  be e n cre -
ate d to provide  com m e rcial support op-
tions at a re asonable  cost. Th e se  
com panie s  h andle  data conve rsion, in-
stallation, training, support, m ainte n-
ance , ongoing de ve lopm e nt, 
custom iz ation and all th e  oth e r se rvice s 
you’ve  com e  to e xpe ct w ith  proprie tary 
softw are . If librarie s  don’t lik e  th e ir 
curre nt support or costs, th e y can m ove  
to anoth e r O SS ve ndor. For librarie s  stuck  
w ith  proprie tary ve ndors th at are  m ore  
focuse d on profit th an custom e r satisfac-
tion, th is  is  proving to be  a re fre sh ing 
ch ange .

D e ve lopm e nt options. Librarie s  h ave  
grow n frustrate d w ith  slow  and costly de -
ve lopm e nts from  som e  proprie tary 
ve ndors. O fte n, w h at ge ts de live re d is  not 
w h at w as re q ue ste d or ne e de d. M ost 
com panie s  build w alls be tw e e n use rs  and 
th e ir program m ing te am s, and only th e  
m ost savvy of analysts can de scribe  e x-
actly w h at a library w ants to a program -
m e r in a w ay th at e nsure s  de live ry of th e  
righ t softw are . In addition, m any de ve lop-
m e nts ge t caugh t be h ind ne w  contracts 
or re turn on inve stm e nt (RO I) calcula-
tions th at m ak e  th e  com pany m ove  
slow ly. O pe n source  m ode ls alle viate  
th e se  frustrations. Furth e rm ore , if th e  lib-
rary doe sn’t lik e  th e  q uote  or tim e line  
from  th e ir ve ndor, th e y can h ire  or out-
source  th e ir ow n program m e r. Th e y also 
h ave  dire ct acce ss  to th e  program m e r 
th rough  e m ail or instant m e ssaging. Th e  
e nd re sult is  th at librarie s  ge t w h at th e y 
w ant, m uch  close r to w h e n th e y w ant it. 
Fe ature s can be  im ple m e nte d in days 
and w e e k s  inste ad of ye ars and de cade s. 
And, once  any library h as e xactly th e  
ope n syste m  it w ants, it can sh are  th at 
syste m  w ith  oth e r librarie s  around th e  
w orld.
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M ore  e fficie nt use  of financial re source s. 
M oving to ope n source  doe sn’t m e an th at 
e ve ryth ing is  fre e . You re m ove  one  h uge  
cost in lice nsing and cre ate  a com pe titive  
m ark e t surrounding oth e r costs. Th e  fin-
ancial m ode l ch ange s, in favor of th e  lib-
rary.

W h at are  th e  Conce rns about OSS?

W e 've  ide ntifie d num e rous re asons w h y 
ope n source  is  unde r conside ration at 
m any librarie s  today. H ow e ve r, th e re  is  
no pe rfe ct solution and e ve ryth ing h as 
pluse s  and m inuse s. If you announce  
you're  m oving tow ards ope n source , 
you'll h e ar m any argum e nts such  as 
th ose  w h ich  follow .

“Is th e re  le gal prote ction from  law suits if 
you use  O SS?” Cle arly th is  is  a com plic-
ate d topic and e ve n a library th at use s  
proprie tary softw are  is  not totally prote c-
te d. Softw are  de ve lope rs are  alw ays e x-
pose d in th at th e y trust th e  contributors 
to not copy or ste al product code . In th e  
O SS w orld, as in th e  proprie tary w orld, if 
a violation h appe ns, you’ll ne e d to h ave  
ne w  code  w ritte n and substitute d th at 
avoids th e  le gal claim . Th e  good ne w s 
w ith  O SS is  th at you h ave  m ore  h e lping 
h ands th an you m igh t h ave  inside  of a 
proprie tary com pany facing th is  claim .

“H ow  d o w e  k now  th e  softw are  w on’t 
branch ?” Branch ing usually h appe ns 
w h e n th e  com m unity grow s so large  th at 
th e  code  can’t accom m odate  e ve ryone ’s  
ne e ds. H ow e ve r, th e  use  of an ope n se r-
vice  orie nte d arch ite cture  m e ans code  
com pone nts can m ore  re adily be  re - use d 
and/or inte rface d w ith  oth e r softw are , 
th us allow ing custom iz e d im ple m e nta-
tions to be  m ore  re adily ach ie ve d. 
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“O SS lack s m aturity.” Ne w  products ofte n 
face  th is  conce rn. But, just be cause  th e  
ide a is  ne w  doe s not m e an it is  im m ature . 
M ost ve ndors of proprie tary products 
w ant you to forge t th at th e re  are  ofte n 
m ore  pe ople  at w ork  on an O SS product 
th an th e re  are  on th e ir proprie tary 
product(s). In th e  proprie tary m ode l, th e  
de ve lopm e nt proce ss  te nds to be  tigh tly 
controlle d and lim ite d by th e  ve ndor. 
O SS ve ndors join force s w ith  th e ir cus-
tom e rs in a com m unity e ffort to de ve lop 
th e  product. Th e  re sult is  faste r de ve lop-
m e nt and  a product w h e re  use rs  ge t e x-
actly w h at th e y w ant.

“O pe n source  com panie s h ave  no prod uct 
road  m ap.“ Th is  is  not true , as th e  road 
m ap follow e d by ope n source  ve ndors 
doe sn’t be long to a com pany but to th e  
use rs  of th e  softw are . You h ave  a m ajor 
say in w h e re  an ope n source  product 
goe s, w h at roadm ap is  follow e d, w h e n 
update s ge t applie d to your syste m s, and 
w h at costs you de cide  to tak e  on to use  
th ose  update s and ne w  fe ature s. O SS re p-
re se nts a true  collaborative  approach . 
Librarians are  in control – not th e  com -
pany.

“W h at w ill it cost to ad d  functionality to 
ope n source  prod ucts?” Th ose  w h o raise  
th is  q ue stion don’t unde rstand one  of th e  
m ajor be ne fits of O SS. O pe n source  de ve l-
opm e nt is  m ore  cost e ffe ctive , allow ing 
m ore  functionality for th e  e xpe nditure . 
W h y? Be cause  your library is  not paying 
th e  ve ndor to m aintain a re se arch  and de -
ve lopm e nt (R& D ) e nvironm e nt. In th e  
ope n source  de ve lopm e nt m ode l, e ve ry 
library th at use s  th e  softw are  can (but 
doe sn’t h ave  to) be  an R& D  e nvironm e nt. 
Be cause  th e re  are  librarie s  th at w ill join 
toge th e r to contribute  code , th e  cost of 
adding functionality can be  low e r, and 
th e  re sults te nd to be  far m ore  com pre -
h e nsive  and h ave  h igh e r q uality w h e n re -
le ase d.
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“Is ope n source  re ally ope n?” If you can ge t 
th e  source  code , if it use s  an ope n source  
lice nse , and if you’re  fre e  to m odify it, 
support it yourse lf or purch ase  support 
from  oth e r com panie s, it is  ope n.

“Is O SS re ally fre e ?” W h at is  “fre e ” in O SS 
is  fre e dom . Fre e dom  from  h aving th e  fu-
ture  of your autom ation product dictate d 
or te rm inate d by your ve ndor. Fre e dom  
to obtain se rvice  w h e re  you w ant at a 
price  you w ant. Fre e dom  from  lice nsing 
and lice nse  upgrade  ch arge s.

“Is O SS viable  ove r th e  long road  and  w ill 
support b e  available  for th e  long- te rm ?” 
Th is  q ue stion can and sh ould be  ask e d of 
e ve ry softw are  product, w h e th e r it is  
ope n source  or proprie tary. Th e  answ e r 
doe s not de pe nd on w h e th e r th e  softw are  
is  proprie tary or ope n source . It de pe nds 
on a com bination of th e  q uality of th e  
product and th e  stability of th e  com pany. 
If a proprie tary softw are  product h as 
re ach e d th e  e nd of its de ve lopm e nt road 
and/or th e  com pany is  sold, curre nt 
use rs  m ay find th e m se lve s saddle d w ith  a 
product w h ose  future  is  in doubt or e ve n 
te rm inate d. Th is  sce nario is  le ss lik e ly to 
h appe n w ith  O SS, be cause  from  e arly on 
th e  softw are  is  unde rstood, im prove d 
and supporte d by m any partie s, any one  
of w h ich  can e xte nd th e ir se rvice s to oth -
e r librarie s. O SS also provide s se ve ral lay-
e rs of insurance  against product 
te rm ination. W ith  O SS: i) you h ave  th e  
source  code  for th e  product w ith out go-
ing to court or pre ssing for a re le ase  of e s -
crow ; ii) you can obtain support from  
num e rous source s including your ow n IT 
staff, com m e rcial ve ndors, or h ire d con-
sultants; and iii) th e  products are  de -
ve lope d th rough  com m unity, not 
com pany product m anage rs, m e aning 
you’ll se e  products th at stay m ore  curre nt 
w ith  te ch nology tre nds and th us re m ain 
viable . 

29

“Be ing ope n is m ore  im portant th an just 
ope n source .” Be ing ope n is  far m ore  th an 
just using O SS. It’s  about an approach  to 
custom e r ne e ds w ith  re gard to costs and 
to th e  future  dire ction of products. W h e n 
you’re  ope n, th e  com m unity dire cts th e  
future , not th e  com pany.

“Custom e rs can h ave  a co- e xiste nce  
strate gy w ith  ope n source .” Th ose  th at ad-
vocate  e ith e r pure  proprie tary or pure  
ope n source  solutions are  not be ing re al-
istic. Both  solutions w ill co- e xist w e ll into 
th e  future .

“Th e re  are  a m yriad  of lice nse s”. Th is  is  
true , as e ach  lice nse  m e e ts a diffe re nt 
ne e d. W h e n adopting O SS, th e  lice nse  
sh ould be  e xam ine d for suitability for 
your library. Just be cause  a product says 
it is  ope n source , th at doe s not m e an you 
can do anyth ing you w ant w ith  it. Li-
ce nse s  im pose  obligations and be cause  
th e re  are  diffe re nt type s of ope n source  li-
ce nse s, th e re  are  diffe re nt type s of obliga-
tions to be  obse rve d and m e t. For 
instance , m any ope n source  lice nse s  
h ave  no im pose d fe e s  as long as th e  lib-
rary using it is  a non- for- profit or e duca-
tional library. H ow e ve r, if you’re  a 
for- profit busine ss, fe e s  could be  in-
volve d. As w ith  any softw are  product, 
re ad th e  lice nse  and k now  w h at you’re  
agre e ing to be fore  you start using th e  
product.

W h at Can Go W rong w ith  Ope n Source ?

In our w ork , w e 've  se e n th e  follow ing m a-
jor proble m  are as w ith  O SS im ple m e nta-
tions. Th e se  are , in part, be cause  pe ople  
try to apply th e ir e xpe rie nce s w ith  propri-
e tary softw are  w ith out unde rstanding 
th at ope n source  is  diffe re nt. 



Is  Open S o urce righ t fo r 
Yo ur Library?

1. Support is im portant. O ne  of th e  k e ys  
to a succe ssful ope n source  im ple m e nta-
tion is  to unde rstand th at m ainte nance  is  
ne e de d and th at your staff m ay or m ay 
not be  able  to do th is  by th e m se lve s. You 
can h ire  outside  firm s th at spe cializ e  in 
supporting ope n source  and th e  num be r 
of firm s supporting library applications is  
grow ing. If, h ow e ve r, you w ish  to ge t sup-
port from  th e  com m unity of use rs  th at 
de ve lope d and support th e  softw are , you 
ne e d to re m e m be r: i) th at th e y do th is  as 
th e ir tim e  pe rm its; and ii) to broade n th e  
lik e lih ood of prom pt support, do not use  
a uniq ue  platform  configuration.

2. Not contributing back . O pe n source  
succe e ds w h e n use rs  contribute  back  to 
th e  product. Th is  can be  th rough  contrib-
uting code , contributing m one y, w riting 
docum e ntation, h iring se rvice /support 
com panie s  to support your use  and h ave  
th e m  contribute  back  your ch ange s, and 
talk ing about th e  application and h ow  
you use  it at confe re nce s.

3. Not doing full e valuations or suitabil-
ity analyse s. Since  ope n source  is  e asily 
dow nloade d and use d, it is  possible  to se -
le ct th e  e asie st application to load and 
start using it. Th is  action sk ips th e  critic-
ally im portant analysis  to e nsure  th e  
functionality w ill m e e t use r ne e ds and 
th at th e  product w ill scale  to m e e t future  
ne e ds. D o not sk ip doing a full total cost 
of ow ne rsh ip analysis  on an application 
be fore  you be gin im ple m e nting it.

4. Not staffing prope rly to support th e  
application. W e  fre q ue ntly se e  librarie s  
add m ore  applications to th e ir inform a-
tion te ch nology de partm e nt's list of 
th ings to do, w ith out providing th e  staff 
and re source s to prope rly support th e  ap-
plications. Th is  is  s h ort sigh te d and w ill 
ultim ate ly le ad e ve ryone  involve d to 
th ink  ope n source  is  not suitable , w h e n 
in fact it is, if prope rly planne d, suppor-
te d and im ple m e nte d. 
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Conclusion

W e  starte d th is  article  w ith  th e  q ue stion 
"is  ope n source  righ t for your library?" 
W e 've  e xam ine d a w ide  varie ty of re asons 
w h y m any librarie s  h ave  and are  m oving 
in th e  dire ction of O SS. Th ose  re asons fo-
cus on stre tch ing budge ts, re gaining con-
trol and aligning e nd use r ne e ds and 
de ve lopm e nt age ndas. As sh ow n, th e re  
are  m any valid re asons for conside ring 
O SS.

W e  inve stigate d som e  of th e  conce rns 
you'll face  sh ould you de cide  to m ove  
your library in th is  dire ction. O SS isn't a 
pe rfe ct solution, but answ e rs h ave  be e n 
offe re d for th e  conce rns. Finally, w e 've  
liste d a fe w  of th e  com m on m istak e s  
w e 've  se e n librarie s  m ak e  in using O SS. 
U ltim ate ly, as w ith  any ch oice , you'll 
h ave  to m atch  your library's ne e ds w ith  
th e  fe ature s and be ne fits to se e  if ope n 
source  is  righ t for your library.

Parts of th is article  w e re  first pre se nte d  at 
th e  ILS Sym posium  by Lincoln Trail Lib -
rarie s Syste m  in Se pte m be r 2007 and  oth -
e r portions are  from  th e  auth or’s blog 
locate d  at h ttp://w w w .care - affiliate s.com /
th ough ts.
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"As th e  ope n source  vision and  culture  
continue  to m ature , librarians w ould  b e  
re m iss not to find  our profe ssion playing a 
m ajor role  in th at culture . For all w e  h ave  
d one  so far, our online  syste m s are  not 
good  e nough  ye t. W e  can d o b e tte r."  

D an Ch udnov
h ttp://w w w .oss4lib.org/re adings/

oss4lib- ge tting- starte d.ph p

Sh aring re source s lie s  at th e  h e art of lib-
rariansh ip, and librarie s  h ave  a long h is -
tory of collaborative  proje cts and 
initiative s. It com e s as no surprise  th e n to 
find th at librarie s  h ave  a natural syne rgy 
w ith  ope n source  softw are  (O SS) and 
th e re  h ave  be e n som e  re ce nt activitie s  
w h e re  ope n source  solutions h ave  be e n 
applie d to large  scale  se rvice s. Th is  article  
de scribe s  a proje ct be tw e e n se ve ral 
O ntario unive rsity librarie s  to w ork  to-
ge th e r on a m ission critical O SS applica-
tion for th e ir cam puse s.

Inte grate d Library Syste m s

Proje ct Conife r (h ttp://conife r.m cm aste r.
ca) is  a collaborative  e ffort by M cM aste r 
Unive rsity, th e  Unive rsity of W indsor, and 
Laure ntian/Algom a Unive rsitie s  to im ple -
m e nt a com m on instance  of an ope n 
source  Inte grate d Library Syste m  (ILS, 
h ttp://e n.w ik ipe dia.org/w ik i/Inte grate d_
library_syste m ) calle d Eve rgre e n. Th e  ILS 
is  th e  production syste m  for a library's 
ope rations, providing inve ntory m anage -
m e nt and oth e r m ission critical func-
tions. Th e  ILS h as also be e n conside re d 
one  of th e  m ost proble m atic ope n source  
softw are  (O SS) options for librarie s  due  
to its sh e e r com ple xity and re q uire m e nts 
for large  scale  softw are  e ngine e ring. Th e  
inte grate d aspe ct of th e  ILS h as tradition-
ally re fe rre d to th e  m ajor functions or 
m odule s of a library be ing brough t to-
ge th e r in a w ay th at th e y can talk  to e ach  
oth e r. Th e se  m odule s are  usually ide nti-
fie d as: 

• acq uisitions: m odule  for orde ring, 
  paym e nt track ing, and oth e r activitie s  
  associate d w ith  purch asing m ate rials 

• cataloguing/bibliograph ic control: 
  m odule  for de scribing re source s and 
  providing points of acce ss  

• circulation: th e  first library function to 
  be  autom ate d, th e  circulation m odule  
  track s m ate rials borrow e d from  th e
  colle ction and typically supplie s
  additional proce ssing to support 
  activitie s  lik e  autom atic notification 
  w h e n m ate rials are  past a due  date  

• online  public acce ss  syste m  (O PAC): th e  
  public inte rface  to th e  catalogue , one  of 
  th e  last functions to be  autom ate d, one  
  of th e  first com pute r laye rs to be  m ade  
  available  to th e  ge ne ral public, and th e  
  subje ct of m uch  discussion in library 
  circle s be cause  of com parisons to 
  syste m s lik e  Am az on and Google  

M ost m ajor ILS ve ndors support tw o ad-
ditional functional laye rs th at are  som e -
tim e s ide ntifie d as core  m odule s:

• se rials control: track ing publications 
  th at are  issue d at re gular inte rvals such  
  as pe riodicals, annual publications, 
  proce e dings, and transactions 

• auth ority control: autom ating activitie s  
  associate d w ith  th e  ve rification and co-
  location of h e adings in th e  catalogue  

Librarie s  spe nd m ore  on th e  ILS th an any 
oth e r type  of softw are . Ye t, th e  e conom ie s  
of scale  do not produce  a w ide  varie ty of 
options or favourable  pricing m ode ls in 
th e  com m e rcial w orld. Th e re  are  fe w e r 
th an a doz e n ILS ve ndors for librarie s  
w ith  m id- siz e d to large  colle ctions 
(100,000+  title s). 
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Th is m ark e tplace  h as be com e  saturate d, 
w ith  ve ndors de pe nding strongly on e xist-
ing custom e rs for a re ve nue  stre am , and 
th e  appe arance  of private  e q uity firm s as 
th e  ow ne rs of th e  large st ILS com panie s. 
(Th e  tre nds in th e  ILS m ark e t are  m on-
itore d by M arsh all Bre e ding at 
h ttp://w w w .libraryte ch nology.org/).

Th e  Eve rgre e n ILS Tak e s Root in Canada

In Se pte m be r, 2006, th e  m ost am bitious 
and sustaine d ope n source  ILS initiative  
e ve r unde rtak e n in th e  library w orld w as 
unve ile d w ith  th e  de ploym e nt of Eve r-
gre e n, a m ulti- ye ar proje ct of th e  PINES 
(Public Inform ation Ne tw ork  for Ele ctron-
ic Se rvice s) Consortium , re pre se nting 
ove r 250 librarie s  in Ge orgia w ith  th e  
back ing of full- tim e  de ve lope rs 
(h ttp://w w w .ge orgialibrarie s.org). Eve r-
gre e n w as constructe d from  start to finish  
as an ope n source  application, and one  
th at ne e de d to scale  to a ve ry h igh  le ve l of 
proce ssing load. O ne  in five  re side nts of 
Ge orgia are  se rvice d by a PINES library, 
and it re pre se nts one  of th e  busie st lib-
rary syste m s in North  Am e rica.

Tw o m onth s afte r Eve rgre e n w e nt into 
production, th e  Unive rsity of W indsor 
h oste d a one  day sym posium  on th e  state  
of th e  ILS and invite d re pre se ntative s 
from  PINES to pre se nt th e ir e xpe rie nce s 
from  adopting an O SS solution. Th e re  h as 
be e n long standing inte re st in O SS solu-
tions at th e  Unive rsity of W indsor, and 
th e  Le ddy Library at W indsor h ad be e n a 
participant in an inte rnational gath e ring 
of softw are  de ve lope rs, inform ation ac-
ce ss  advocate s and library re pre se ntat-
ive s at th e  launch ing of th e  e IFL FO SS 
program  in th e  Italian province  of 
Ancona just one  m onth  afte r Eve rgre e n 
m ade  its de but (h ttp://w w w .e ifl.ne t/cps/
se ctions/se rvice s/e ifl- foss).

Th e  PINES pre se ntation, e ntitle d "Eve r-
gre e n: Th e  ILS is  O pe n and Eve ryone  is  
Invite d!", w as a h uge  succe ss. In D e ce m -
be r, th e  Unive rsity of W indsor an-
nounce d a partne rsh ip w ith  PINES to 
w ork  on acq uisitions functions, one  of 
th e  m odule s th at w as not re q uire d in th e  
initial PINES im ple m e ntation. Th e  pro-
spe cts for th e  viability of th e  ILS m ark e t-
place  and th e  ne e d for O SS solutions th at 
w e re  de scribe d in th e  sym posium  
se e m e d proph e tic w h e n, in e arly M arch , 
2007, a le ading library softw are  autom a-
tion ve ndor, SirsiD ynix, announce d th e  
cance llation of its long- aw aite d succe ssor 
ILS (H oriz on 8.x).

Am ong th e  organiz ations th at h ad 
planne d a m igration to th is  product w as 
th e  Public Library Se rvice s Branch  (PLSB) 
in British  Colum bia (BC), w h ich  facilit-
ate s inform ation sh aring am ong BC pub-
lic librarie s  and is  ch arge d w ith  ILS 
support se rvice s. PLSB calculate d th at BC 
librarie s  curre ntly pay ILS ve ndors a con-
se rvative ly e stim ate d $700,000 annually 
for softw are  m ainte nance , and w as suc-
ce ssful in ach ie ving an e ndorse m e nt to 
sw itch  its m igration path  to Eve rgre e n. 
Th e  BC im ple m e ntation, originally give n 
th e  nam e  of BC Pine s, is  now  k now n as 
Proje ct Sitk a (h ttp://sitk a.bclibrarie s.ca). 
It re ach e d a m ajor m ile stone  w h e n Prince  
Rupe rt Public Library be cam e  th e  first BC 
public library syste m  to go live  w ith  Eve r-
gre e n in Nove m be r, 2007. O th e rs h ave  fol-
low e d and it is  anticipate d th at 15 BC 
librarie s  w ill be  using Eve rgre e n in pro-
duction by th e  e nd of 2008.

Th e  Vie w  from  Ontario

Inte re st in im ple m e nting Eve rgre e n w as 
not lim ite d to BC. In July 2007, an inform -
al m e e ting w as h e ld at th e  Unive rsity of 
Gue lph  to discuss Eve rgre e n in th e  con-
te xt of sh aring library re source s in 
O ntario. 
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Th e  participants in th e  m e e ting w e re  re p-
re se ntative s from  th e  Unive rsity of 
Gue lph , M cM aste r, th e  Unive rsity of 
W indsor, and Laure ntian Unive rsity. Th e  
ILS se e m e d to be  a natural point of co-
ope ration am ong th e se  institutions. Con-
sortial proje cts h ave  h ad m uch  succe ss  
am ong O ntario librarie s, and th e  acade m -
ic librarie s  in th e  province  h ave  a w e ll e s-
tablish e d proje ct calle d Sch olars Portal 
w h ich  re pre se nts one  of th e  b igge st col-
le ctions of digital sch olarly conte nt in th e  
w orld (h ttp://w w w .sch olarsportal.info). 

O fficial de cisions for m ajor syste m  install-
ations ofte n go th rough  m any h oops in 
unive rsitie s, but at th e  Gue lph  m e e ting it 
w as agre e d th at M cM aste r, W indsor and 
Laure ntian w ould pursue  a sh are d install-
ation of Eve rgre e n w ith  th e  full back ing of 
our re spe ctive  adm inistrations, and th at 
th is  im ple m e ntation w ould be  h oste d at 
th e  Unive rsity of Gue lph .

Th e  e xisting contracts w ith  com m e rcial 
ILS ve ndors and associate d tim e line s for 
th e  th re e  s ite s  involve d in th is  de ploy-
m e nt sugge ste d th at a rollout in 2008 or 
2009  w ould be  ach ie vable . Furth e r, th e  
utiliz ation of Gue lph 's ne tw ork  se rvice s 
in a sh are d installation w ould be  a com -
pe lling te stim ony to th e  appropriate ne ss  
of Eve rgre e n as a ne tw ork e d solution to 
distribute d cam puse s. Since  th at initial 
m e e ting, th e  group h as adopte d th e  
nam e  Conife r for th e  proje ct, one  of 
Laure ntian's partne rs, Algom a, is  re ce iv-
ing unive rsity standing, th us bum ping up 
th e  num be r of unive rsity participants in 
th e  initial de ploym e nt, and th e  group h as 
gaine d th e  official support of th e  adm inis-
tration of e ach  participating unive rsity. A 
te st e nvironm e nt is  now  in place  at 
Gue lph  and initial loading of library data 
into a sh are d database  is  w e ll unde rw ay.

It is  ve ry difficult to ch ange  ILS ope ra-
tions in production during th e  
Fall/W inte r se m e ste r on our cam puse s, 
and our targe t date  for going live  is  M ay 
2009 . Th e  Unive rsity of Prince  Edw ard Is-
land (U PEI) h as also give n Proje ct Con-
ife r a boost in cre dibility by be com ing th e  
first acade m ic library to go live  w ith  Eve r-
gre e n in M ay, 2008 (h ttp://w w w .upe i.ca/
library/h tm l/e ve rgre e n.h tm l). M any oth -
e r acade m ic librarie s  h ave  e xpre sse d in-
te re st in Eve rgre e n as a re place m e nt for 
th e ir com m e rcial ILS applications.

A Fle xible  Path  to Agility

Give n th e  m ode st siz e  of th e  library com -
m unity, it is  gratifying to note  th at Eve r-
gre e n is  not th e  only ope n source  ILS, nor 
th e  only succe ssful one . Koh a 
(h ttp://w w w .k oh a.org), an ILS th at star-
te d in Ne w  Z e aland, and Ne w Ge nLib 
(h ttp://w w w .ne w ge nlib.com ), an ILS w ith  
roots in India, are  w e ll e stablish e d in pro-
duction se ttings. Arguably, ISIS 
(h ttp://w w w .une sco.org/isis), th e  U N-
ESCO  library syste m , follow s an ope n 
source  m ode l and re pre se nts th e  m ost de -
ploye d library application on th e  plane t. 
Ye t, Eve rgre e n is  of spe cial inte re st not 
only for its scalability, but also for its ar-
ch ite cture . Eve rgre e n utiliz e s  a jabbe r-
base d com m unications infrastructure  
and a custom  m e ssaging laye r calle d 
O pe nSRF (O pe n Scalable  Re q ue st Fram e -
w ork , h ttp://ope n- ils.org/dok uw ik i/dok u.
ph p?id=osrf- de ve l:prim e r), pronounce d 
“ope n surf”. It provide s a pow e rful m e s-
sage  base d syste m  th at allow s for m axim -
um  utiliz ation of ne tw ork  se ttings.

W ith  O pe nSRF, ILS functions can be  ab-
stracte d and e xte nde d in a w ide  varie ty of 
de ve lopm e nt e nvironm e nts. O pe nSRF 
h as th e  pote ntial to be  to th e  ILS w h at 
H TTP w as to th e  W orld W ide  W e b. 
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Alth ough  th e  ILS is  som e tim e s ch aracte r-
iz e d as be ing a le gacy syste m  w ith out a 
lot of re sonance  to w e b  tre nds lik e  W e b 
2.0, th e  ILS is  still th e  m ain e ngine  for 
supplying state  inform ation about library 
obje cts. Th is  m anife sts itse lf in activitie s  
lik e  de te rm ining w h e th e r a book  is  
s igne d out th rough  to proce ssing th e  in-
voice  th at controls w h e th e r a library's 
subscription to an e le ctronic database  is  
re ne w e d. O pe nSRF re pre se nts a strong 
conduit for bringing forw ard state  in-
form ation to arbitrary w e b  space s and al-
low ing th e  ILS to support rath e r th an sit 
on th e  s ide line s for w e b  inte ractions.

Eve rgre e n also sh are s  an e sse ntial trait 
w ith  its ope n source  ILS bre th re n in th at 
it runs w e ll on Inte l- base d Linux syste m s, 
and ope ns th e  door to using low - cost 
com puting platform s. Th e  Conife r se rve r 
e nvironm e nt at Gue lph  consists of se ve r-
al D e ll se rve rs running D e bian and re p-
re se nts a fraction of th e  spe cializ e d 
se rve r costs, such  as IBM /AIX, th at w e re  
incurre d at any of th e  partne r site s  for 
th e ir e xisting com m e rcial ILS applica-
tions.

An ILS for a Sm all Plane t

O ne  of th e  re q uire m e nts for Laure ntian is  
th at Eve rgre e n be  fully bilingual, and 
Laure ntian h as le d th e  w ay in m ak ing in-
te rnationaliz ation a strong com pone nt of 
Eve rgre e n's offe rings. W indsor and Lak e -
h e ad Unive rsity h ave  contribute d a 
Ch ine se  ve rsion of Eve rgre e n, and th e  
Acade m y of Scie nce s in Arm e nia is  cur-
re ntly w ork ing on an Arm e nian transla-
tion. Th e  Acade m y of Scie nce s also 
h oste d th e  first w ork sh op for th e  e IFL 
FO SS program  and Eve rgre e n is  poise d 
for de ploym e nts in Ne pal and Z im babw e  
th rough  e IFL's initiative . 

Th e  im portance  of a viable  ope n source  
ILS to de ve loping and transitional coun-
trie s  can not be  unde rstate d. Re source  
poor librarie s  can h ave  th e ir budge ts 
badly com prom ise d by th e  costs of a 
com m e rcial ILS, and inform ation acce ss, 
a vital part of e ne rgiz ing e conom ie s, is  
gre atly im prove d w h e n unde rpinne d by 
e fficie nt syste m s.

Ne xt Ste ps

Th e  participants in Conife r w ill continue  
to w ork  th rough  data issue s  arising from  
sh are d cataloguing re cords and w ill se e k  
to de fine  w ork flow s th at w ill e ncourage  
th e  s h aring of both  data and e xpe rtise  
be tw e e n our institutions. O ur proce ss, 
lik e  th at of U PEI, is  public, and w e  are  
h ope ful th at oth e r librarie s  can be ne fit 
from  our e xpe rie nce s. Conife r is  one  of 
th e  m ost e xciting partne rsh ips to go for-
w ard am ong O ntario unive rsity librarie s  
and w e  are  confide nt th at w e  are  posi-
tioning our syste m s to be tte r m e e t th e  
ne e ds of our cam pus com m unitie s  in th e  
future  by e m bark ing on th is  proje ct.

Art Rh yno is a Syste m s Librarian at th e  
Unive rsity of W ind sor, Ch air of th e  Te ch -
nical Com m itte e  for Know le d ge  O ntario, 
and  th e  co- ow ne r of a com m unity ne w s-
pape r (Th e  Esse x Fre e  Pre ss). H e  h as pub -
lish e d  article s and  book  ch apte rs on topics 
ranging from  te ch nology to ge ne alogy and  
q uantum  ph ysics, and  is auth or of U sing 
O pe n Source  Syste m s for D igital Librarie s, 
publish e d  by Librarie s Unlim ite d . Art is 
also a form e r pre sid e nt of th e  O ntario Lib -
rary and  Inform ation Te ch nology Associ-
ation and  w as th e  re cipie nt of th e  O ntario 
Colle ge  and  Unive rsity Association's Lib -
rarian of th e  Ye ar Aw ard  in 2004, and  co-
re cipie nt of th e  O LITA 2008 Aw ard  for 
Te ch nical Innovation.
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"O pe n source  is not e xe m pt from  th e  law s 
of gravity or e conom ics."  

Joe l Spolsk y 
h ttp://w w w .joe lonsoftw are .com /

article s/Strate gyLe tte rV.h tm l

Th e  TIM  Le cture  Se rie s  provide s a forum  
th at prom ote s th e  e xch ange  of k now -
le dge  be tw e e n unive rsity re se arch  and 
te ch nology com pany e xe cutive s and e n-
tre pre ne urs. Re ade rs outside  th e  O ttaw a 
are a w h o are  unable  to atte nd th e  le c-
ture s  in pe rson are  invite d to vie w  up-
com ing le cture s in th e  se rie s  e ith e r 
th rough  voice  confe re ncing or w e bcast. 
Instructions for joining a le cture  are  avail-
able  (h ttp://w w w .tale ntfirstne tw ork .org/
w ik i/inde x.ph p?title =Instructions_to_
join_via_voice _confe re nce _or_w e bcast).

O n July 2, 2008, Ste ve n M ue gge  from  Car-
le ton Unive rsity de live re d a pre se ntation 
e ntitle d "Th e ory, Evide nce  and th e  Prag-
m atic M anage r". Th is  se ction provide s 
th e  k e y m e ssage s from  th e  le cture . Th e  
scope  of th is  le cture  spanne d se ve ral top-
ics, including m anage m e nt de cision m ak -
ing, fore casting and its lim itations, th e  
psych ology of e xpe rtise , and th e  m anage -
m e nt of innovation. Th e  slide s from  th e  
pre se ntation are  available  for dow nload 
(h ttp://w w w .tale ntfirstne tw ork .org/w ik i/
im age s/e /e a/Th e ory% 2C_e vide nce _and_
th e _pragm atic_m anage r_July_2.pdf).

M anage m e nt D e cision-M ak ing

Th e  first h alf of th e  le cture  provide d an 
ove rvie w  of th e  rationale  unde rlying m an-
age m e nt th e ory, surve ye d findings from  
re ce nt re se arch  in m anage rial de cision 
m ak ing, and outline d th e  role  th at th e ory 
can play in re ach ing e ffe ctive  m anage -
m e nt de cisions.

Sch olars argue  about th e  pre cise  de fini-
tion of th e ory, but for our purpose s, w e  
can de fine  th e ory as a continge nt state -
m e nt of w h at cause s  w h at, and w h y. 
Good m anage m e nt th e ory h as pre dictive  
pow e r about th ings th at m anage rs care  
about, and it is  circum stance - continge nt: 
actions m ay be  e xpe cte d to produce  dif-
fe re nt re sults unde r diffe re nt cate gorie s  
of circum stance s. Good m anage m e nt th e -
ory is  use ful for m anage rs m ak ing se nse  
of th e  pre se nt and for guiding de cisions 
about th e  future . It is  particularly use ful 
w h e n data is  lim ite d – th e  low  inform a-
tion, h igh  unce rtainty e nvironm e nts th at 
ch aracte riz e  innovation and e ntre pre n-
e ursh ip.

W h e th e r m anage rs re aliz e  it or not, th e y 
h ave  m e ntal m ode ls of cause  and e ffe ct 
th at include  th e  de e ply ingraine d as-
sum ptions, ge ne raliz ations, and im age s 
th at influe nce  h ow  th e y unde rstand th e  
w orld and h ow  th e y tak e  action. M e ntal 
m ode ls are  broad conce pts th at e ncom -
pass m any notions from  cognitive  psy-
ch ology, including de cision- m ak ing 
fram e s, sce narios, scripts, storie s, im age s, 
and m e ntal sim ulations. Good m anage -
m e nt th e ory can e xte nd and sh arpe n a 
m anage r’s  m e ntal m ode ls. Pragm atic 
m anage rs can gain se ve ral be ne fits from  
using good m anage m e nt th e ory to h e lp 
guide  de cisions. Th e y can re duce  th e  cost 
and tim e  of form ulating w h at to do, avoid 
m ak ing costly m istak e s, and discove r 
th e ir ow n blind spots. 
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 Eve rgre e n blog
 h ttp://ope n- ils.org/blog/

 Eve rgre e n docum e ntation w ik i
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TIM  Lectures

For group de cisions, th e ory can provide  a 
com m on fram e w ork  for analysis  and a 
language  for discourse  th at can h e lp pin-
point disagre e m e nts and h e lp m anage rs 
unde rstand and appre ciate  oth e r pe r-
spe ctive s. It force s pre cision and clarity 
th at can focus atte ntion, e licit ne w  in-
sigh ts, and prom ote  individual and or-
ganiz ational le arning.

Fie ld re se arch  in de cision m ak ing finds 
th at se asone d e xpe rts e m ploy a varie ty of 
te ch niq ue s  to re ach  de cisions. In difficult 
task s, e xpe rts ble nd diffe re nt source s of 
pow e r including intuition, m e ntal sim ula-
tions of future  outcom e s, story- te lling to 
m ak e  se nse  of th e  pre se nt, analogous 
and m e taph orical re asoning, draw ing on 
th e  e xpe rie nce  of oth e rs, and form al ra-
tional analysis. Vie w e d in th is  conte xt, 
th e ory is  anoth e r tool in an e xpe rt’s  cog-
nitive  toolk it; it com ple m e nts oth e r tools 
rath e r th an substituting for th e m .

Th e re  is  m uch  de bate  in m anage m e nt 
w riting re garding de cisions from  th e  gut. 
W e  h ave  ane cdotal accounts both  of spe c-
tacular succe sse s  and of costly failure s. 
Re ce nt re se arch  h as provide d ne w  in-
sigh ts into th e  once  m yste rious m e ch an-
ism s of intuitive  de cision m ak ing. W e  
now  unde rstand intuition as a patte rn 
m atch ing proce ss  th at occurs rapidly, be -
low  th e  le ve l of consciousne ss. It can im -
prove  th rough  training and practice  to 
acq uire  m ore  and be tte r patte rns. Condi-
tions favouring an intuitive  de cision m ak -
ing approach  include  tim e  pre ssure , 
ill- de fine d goals, dynam ic conditions, 
and e xpe rie nce d participants. Effe ctive  
intuition  produce s an ade q uate  solution 
q uick ly. Conditions favouring an analytic 
approach  include  com putational com -
ple xity (w h e re  appare nt patte rns are  of-
te n w rong), conflict re solution be tw e e n 
m ultiple  participants, optim iz ation 
(w h e re  th e re  is  a ge nuine  re q uire m e nt to 
ide ntify th e  be st option), th e  ne e d to jus-
tify th e  de cision to oth e rs, and ine xpe ri-
e nce d participants. 

Black  sw ans (h ttp://e n.w ik ipe dia.org/
w ik i/Black _sw an_th e ory) are  h igh  im -
pact, low  probability e ve nts th at occur 
outside  our e xpe ctations. In te ch nical 
te rm s, m any re al e ve nts are  fat- taile d 
(h ttp://e n.w ik ipe dia.org/w ik i/Fat_tail), 
com ple x, and fractal, and th is  place s an 
uppe r lim it on our capability to accur-
ate ly fore cast th e  future . Alth ough  black  
sw ans m ay appe ar to m ak e  se nse  in re tro-
spe ct, th e y are  not fore se e able  as e ve nts 
unfold. It is  not ye t cle ar w h e th e r te ch no-
logical innovation is  fundam e ntally a 
black  sw an, or w h e th e r it w ill be com e  
m ore  pre dictable  as w e  be tte r unde r-
stand it th rough  furth e r re se arch .

Th e orie s  th at are  use ful to e conom ists 
are  not ne ce ssarily good m anage m e nt 
th e orie s  as de fine d h e re . Good m anage -
m e nt th e ory addre sse s  th ings th at m an-
age rs m ost care  about. For m anage rs, 
k now ing about opportunitie s, foste ring 
innovation, de live ring value  to custom -
e rs, cre ating and appropriating value  in 
e cosyste m s, and grow ing busine sse s  is  
lik e ly to be  m ore  use ful th an k now ing 
about th e  m ark e t- le ve l aggre gate  factors, 
industry ave rage s, and e q uilibria th at are  
of inte re st to policy m ak e rs.

Th e re  are  m ultiple  w ays to m ak e  any de -
cision and no w ay is  pe rfe ct. Le arning 
h ow  to m atch  a m e th od to a spe cific con-
te xt is  one  aspe ct of e xpe rtise . Furth e r, 
distinguish ing a good de cision from  a 
bad de cision m ay not be  obvious. Classic-
al de cision th e ory argue d th at th e re  w as 
an optim al utility- m axim iz ing solution; 
be h avioral studie s  atte m pt to de scribe  
th e  actual proce sse s  follow e d, but 
provide  no be st outcom e  as a be nch -
m ark . It can be  argue d th at “follow ing 
one 's  gut” is  applying th e ory – th e  th e ory 
e m be dde d in a m anage r’s  tacit m e ntal 
m ode ls acq uire d th rough  e xpe rie nce . In 
th is  se nse , m anage rs use  th e orie s  all th e  
tim e , w h e th e r th e y re aliz e  it or not.
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M ost de scriptive  re se arch  on intuitive  de -
cision m ak ing h as th us far e xam ine d 
e m e rge ncy w ork e rs  or m ilitary office rs 
rath e r th an e ntre pre ne urs. W e  ne e d m ore  
cognitive  task  analysis  re se arch  on e ntre -
pre ne urs and m anage rs.

Re fle cting on black  sw ans and unce r-
tainty, one  audie nce  m e m be r surm ise d 
th at th e  only th ing ce rtain about th e  fu-
ture  is  th at it is  unce rtain.

Th e ory and Evide nce  &  Th e ory-Base d 
Pre diction

Th e  re st of th e  le cture  de scribe d th e  th e -
ory- building proce ss, th e  im portance  of 
good cate gorie s, som e  e xam ple s of good 
m anage m e nt th e orie s  of innovation, and 
e xam ple s of th e ory- base d pre diction 
w ith in th e  TIM  program  (h ttp://w w w .carl
e ton.ca/tim /). It w as note d th at cate goriz -
ation is  im portant and th at supe rficial 
cate gorie s  im ply a lack  of unde rstanding 
of w h at is  re ally h appe ning. Th e orie s  im -
prove , in part, th rough  discove ry and re -
fine m e nt of be tte r cate gorie s.

Extrapolating th e  past m ay ofte n be  an 
ade q uate  pre dictor of th e  ne ar future , but 
w h e n unde rlying circum stance s ch ange , 
a te ch nology m anage r’s  e xpe rie nce  and 
intuition can be  unh e lpful – possibly 
e ve n m isle ading. D e cision m ak ing groun-
de d in good m anage m e nt th e ory is  a pos-
sible  w ay forw ard in an unce rtain w orld.

Pragm atic m anage rs can e xam ine  a situ-
ation th rough  th e  le ns of m ore  th an one  
th e ory, and gain insigh ts from  unde r-
standing th e  te nsions and diffe re nce s. 
Th e y can avoid m anage m e nt fads by de -
m anding e vide nce  and cultivating a 
h e alth y sce pticism  tow ards cate gorical 
pre scriptions. 

Th e ory and e vide nce  are  be st tre ate d as 
com ple m e nts to intuition and analysis, 
to be  e m ploye d in com bination w ith  oth -
e r de cision m ak ing approach e s  and oth e r 
tactics for m anaging unce rtainty.

An e xpand e d  re ad ing list for th is talk  is 
available  at h ttp://w w w .tale ntfirstne t
w ork .org/w ik i/ind e x.ph p?title =Re fe re n
ce s#July_2.2C_2008:_Ste ve n_M ue gge .2C_
Th e ory.2C_e vid e nce _and _th e _pragm atic_
m anage r.
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 M aps of Bounde d Rationality: A Pe rspe ct-
 ive  on Intuitive  Judgm e nt and Ch oice  
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 k ah ne m ann- le cture .pdf

 Th e  Socie ty for Judgm e nt and D e cision  
 M ak ing 
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 Th e  Innovator's Solution: Cre ating and 
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 Source s of Pow e r: H ow  Pe ople  M ak e   
 D e cisions 
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Th e  goal of th e  Tale nt First Ne tw ork  Proof 
of Principle  (TFN- PO P) is  to e stablish  an 
e cosyste m  anch ore d around th e  com m e r-
cializ ation of ope n source  te ch nology de -
ve lope d at acade m ic institutions in 
O ntario.

Th e  priority are as are  th e  com m e rcializ a-
tion of ope n source  in:

• M apping and ge ospatial applications 

• Sim ulation, m ode ling, gam e s, and 
   anim ation 

• Confe re ncing 

• Publish ing and arch iving 

• O pe n e ducational re source s 

• Social innovation 

• Busine ss  inte llige nce

• Ecosyste m  m anage m e nt 

• Re q uire m e nts m anage m e nt 

Expe cte d Re sults

Th e  TFN- PO P is  e xpe cte d to:

• Establish  a h e alth y e cosyste m  anch ore d 
   around th e  com m e rcializ ation of ope n 
   source  asse ts 

• M axim iz e  th e  be ne fits of th e  inve stm e nt 
   in th e  Tale nt First Ne tw ork  by th e  
   M inistry of Re se arch  and Innovation 

• Acce le rate  th e  grow th  of busine sse s  in 
   O ntario th at use  ope n source  asse ts to 
   com pe te

Eligibility to Re ce ive  Funds

Individuals e ligible  to re ce ive  funds are  
faculty, staff, and stude nts of unive rsitie s  
and colle ge s in O ntario.

Budge t and Siz e  of Grants

A total of $300,000 is  available . Applic-
ants’ re q ue sts sh ould not e xce e d $30,000.

Th e  TFN- PO P m ay provide  up to 50 
pe rce nt of total proje ct costs.

Crite ria

Proposals w ill be  judge d against th e  fol-
low ing five  crite ria:

• Stre ngth  and nove lty of ope n source  
   te ch nology propose d 

• Exte nt of m ark e t advantage  due  to ope n 
   source  

• Proje ct de live rable s, lik e lih ood th at th e  
   propose d activitie s  w ill le ad to de live r-
   able  com ple tion on tim e , and e ffe ctive -
   ne ss  of th e  plan to m anage  th e  proje ct 

• Track  re cord and pote ntial of applicants 

• Exte nt of support from  private  se ctor 

Application

Th e  e le ctronic ve rsion of th e  application 
re ce ive d by e m ail at th e  follow ing ad-
dre ss: TFNCom pe tition@ sce .carle ton.ca 
w ill be  acce pte d as th e  official applica-
tion. Th e  e m ail m ust contain th re e  docu-
m e nts: a le tte r of support, proje ct’s vitals, 
and a proje ct proposal. 
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Le tte r of support: (m axim um  2 page s) a 
le tte r, signe d by th e  pe rson re sponsible  
for th e  Te ch nology Transfe r O ffice  or Ap-
plie d Re se arch  O ffice  of th e  acade m ic in-
stitution th at propose s  to h ost th e  proje ct 
and th e  faculty m e m be r or stude nt w h o 
w ill le ad th e  proje ct, m ust be  include d. 
Th is  le tte r sh ould de scribe  th e  nature  of 
th e  support for th e  proje ct from  th e  aca-
de m ic institutions, com panie s  and oth e r 
e xte rnal organiz ations. 

Proje ct’s vitals: (m axim um  1 page ) Th e  
proje ct’s vitals m ust include : 

• Pe rson re sponsible  for applie d re se arch  
   or te ch nology transfe r at th e  colle ge  
   subm itting th e  proposal: nam e , m ailing 
   addre ss, te le ph one  num be r, and e m ail 
   addre ss

• Proje ct le ade r: nam e , m ailing addre ss, 
   te le ph one  num be r, and e m ail addre ss

• Te am  m e m be rs: nam e s, m ailing 
   addre sse s, te le ph one  num be rs, and 
   e m ail addre sse s

• Budge t: Total budge t, w ith  TFN's contri-
   bution and th at of oth e r organiz ations

• TFN inve stm e nt: TFN contribution 
   brok e n dow n by paym e nts to stude nts, 
   paym e nts to faculty, and paym e nts to 
   proje ct aw are ne ss  activitie s

Proje ct proposal: (m axim um  5 page s) 
Proje ct proposal m ust include  th e  follow -
ing: 

• Be ne fits: (m axim um  1/2 page ) D e scrip-
   tion of th e  be ne fits of th e  propose d 
   proje ct, and an ove rvie w  of th e  conte xt 
   w ith in w h ich  th e  proje ct is  positione d 

• Advantage : (1/2 page ) M ark e t advant-
   age  provide d by ope n source  asse ts 
   use d in th e  proje ct 

• Inform ation on applicants: (m axim um  
   1.5 page s) Back ground inform ation to 
   h e lp asse ss  th e  track  re cord and pote n-
   tial of th e  pe ople  w h o are  k e y to th e  
   proje ct and th e  colle ge  

• Proje ct plan: (m axim um  2.5 page s) 
   D e scription of th e  de live rable s (w h at 
   w ill be  de live re d and w h e n); k e y proje ct 
   activitie s; nature  of th e  involve m e nt 
   from  com panie s, and oth e r e xte rnal 
   organiz ations; and plan to m anage  th e  
   proje ct

Evaluation &  D e adline

Proposals w ill unde rgo re vie w  by th e  Ex-
pe rt Pane l e stablish e d by th e  TFN- PO P. 
Th e  Ch air of th e  Pane l m ay contact th e  
applicants if re q uire d. A final de cision 
w ill be  com m unicate d to th e  applicants 
w ith in 30 days afte r th e  e m ail w ith  th e  of-
ficial application is  re ce ive d.

Th e re  is  no de adline . Applications w ill be  
e valuate d on a first- com e  basis  until th e  
$300,000 available  is  com m itte d. 

Contacts

Luc Lalande : Luc_Lalande @ carle ton.ca 

Row land Fe w : rfe w @ sce .carle ton.ca

About th e  Tale nt First Ne tw ork

Th e  Tale nt First Ne tw ork  (TFN) is an 
O ntario- w id e , ind ustry d rive n initiative  
launch e d  in July 2006 w ith  th e  support of 
th e  M inistry of Re se arch  and  Innovation 
and  Carle ton Unive rsity. Th e  obje ctive  is 
to transfe r to O ntario com panie s and  
O pe n source  com m unitie s: (i) O pe n source  
te ch nology, (ii) k now le d ge  about com pe t-
ing in O pe n source  e nvironm e nts and  (iii) 
tale nte d  unive rsity and  colle ge  stud e nts 
w ith  th e  sk ills in th e  com m e rcializ ation of 
O pe n source  asse ts. 
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New s bytes

Sangom a Launch e s D e ve lope r Ne tw ork  
for th e  Ope n Source  Com m unity

August 5, Toronto, ON

Sangom a Te ch nologie s  Corporation an-
nounce d th at th e y h ave  de signe d a D e -
ve lope r Ne tw ork  for th e  ope n source  
com m unity. Th is  online  ne tw ork  w ill sup-
port th e  ope n source  com m unity by giv-
ing VoIP de ve lope rs th e  opportunity to 
inte ract w ith  th e  pe ople  and com panie s  
in ne e d of th e ir se rvice s. Sangom a's D e -
ve lope r Ne tw ork  w ill se rve  as a platform  
for ope n source  de ve lope rs, and provide  
th e  opportunity for th e m  to sh ow case  
th e ir tale nts and sk ill se ts am ong pote n-
tial clie nts and e m ploye rs. Th rough  th e  
ne tw ork , de ve lope rs can sh are  succe ss  
storie s  about th e ir applications and solu-
tions.

h ttp://w w w .sangom a.com /com pany/
ne w sroom /ne w s_re le ase s/ne w s/8859 43/
Sangom a_Launch e s_D e ve lope r_Ne tw ork
_for_th e _O pe n_Source _Com m unity.h tm l

Ge oBC Puts Province  on th e  M ap

July 18, Victoria, BC

Ge oBC (h ttp://w w w .ge obc.gov.bc.ca/) 
and th e  Province ’s  re ce nt partne rsh ip w ith  
Google  e nsure  th at inform ation vie w e d 
using Google  Earth  tak e s  advantage  of th e  
im age ry source d from  th e  Province ’s  ge o-
graph ic w are h ouse . Th e  Province ’s  part-
ne rsh ip w ith  Google  is  th e  first of its k ind 
for any province  or te rritory in Canada. It 
w ill allow  th e  Province  to be tte r sh ow case  
its landscape  and asse ts, and spur innov-
ative  ne w  products and se rvice s from  
busine sse s  and citiz e ns alik e . Th e  
Province ’s  ge ograph ic database  h as grow n 
into one  w h ich  is  re lie d upon by te ns of 
th ousands of pe ople  to support busine ss  
and critical land- base d de cisions.

h ttp://w w w 2.ne w s.gov.bc.ca/ne w s_re le as
e s_2005- 2009 /2008AL0030- 001113.h tm

NRC Publications Arch ive  Announce d

July 23, Ottaw a, ON

Th e  National Re se arch  Council's Canada 
Institute  for Scie ntific and Te ch nical In-
form ation (NRC- CISTI) is  ple ase d to an-
nounce  an initiative  to cre ate  an NRC 
Publications Arch ive  (NPArC). Th is  se arch -
able , w e b- base d arch ive  w ill provide  ac-
ce ss  to NRC's re cord of scie nce  and 
de m onstrate  th e  m any w ays NRC re -
se arch e rs translate  scie nce  and te ch no-
logy into value  for Canada. As part of th is  
initiative , NRC h as e stablish e d a policy 
m ak ing it m andatory, starting in January 
2009 , for NRC institute s to de posit copie s  
of all pe e r- re vie w e d, NRC- auth ore d pub-
lications and te ch nical re ports in NPArC.

h ttp://cisti- icist.nrc- cnrc.gc.ca/m e dia/
pre ss/nparc_e .h tm l 

40

http://www.geobc.gov.bc.ca/
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upco m ing events

Se pte m be r 25-27

Fall Institute  in D igital Librarie s  &  H u -
m anitie s

Fre de ricton, NB

Th e  Ele ctronic Te xt Ce ntre  at U NB Librar-
ie s, Unive rsity of Ne w  Brunsw ick , w ill fe a-
ture  se ssions on digital im aging and data 
conve rsion, XM L m ark up, Institutional 
Re positorie s  (IRs), and th e  O pe n Journal 
Syste m  (O JS) for journal m anage m e nt. In 
addition, re se arch e rs from  Atlantic 
Canada w ill pre se nt le cture s on digital 
h um anitie s  re se arch  and proje cts.

h ttp://e tc.h il.unb.ca/fidlh /

Se pte m be r 29

2008 BCIC Aw ards D inne r

Vancouve r, BC

Th e  annual British  Colum bia Innovation 
Council Aw ards is  th e  pre m ie r e ve nt 
sh ow casing th e  be st and brigh te st innov-
ators in th e  province  w h o com m unicate  
scie nce  in cre ative  w ays, e stablish  innov-
ative  te ch nology com panie s  and conduct 
groundbre ak ing re se arch . Th e  aw ard w in-
ne rs are  w ide ly re now ne d for th e ir out-
standing accom plish m e nts in re se arch , 
scie nce  com m unication and com m e rcial-
iz ation.

h ttp://w w w .bcic.ca/re cognition 

Se pte m be r 22-26

Toronto Te ch  W e e k

Toronto, ON

Th e  se cond annual TorontoTe ch W e e k  
w ill raise  national and inte rnational 
aw are ne ss  of Toronto as one  of th e  
large st, m ost innovative  and faste st grow -
ing Inform ation &  Com m unications Te ch -
nology (ICT) m ark e ts in North  Am e rica. A 
w orld- class se rie s  of e ve nts w ill bring 
Toronto’s ICT com m unity toge th e r to pro-
m ote  and foste r partne rsh ips, e m ploy-
m e nt, inve stm e nt, e ducation and 
busine ss  opportunitie s.

h ttp://w w w .torontote ch w e e k .com /

Se pte m be r 24-25

H ow  to M anage , M onitor and M e asure  
Social M e dia Effe ctive ly in Your 
O rganiz ation

Calgary, AB (English ) 
M ontre al, QC (Fre nch )

Ge t solutions to your m ost pre ssing so-
cial m e dia ch alle nge s th rough  practical 
e xam ple s and case  studie s  pre se nte d by a 
se le ct group of practitione rs w h o h ave  
im ple m e nte d social m e dia at th e ir organ-
iz ations.

h ttp://w w w .canadianinstitute .com /bus_
corp_ge ne ral/SocialM e dia.h tm ?Page
M ode =Se arch       (Calgary) 

h ttps://w w w .institutcanadie n.com /
ve nte s/m e diassociaux.h tm     (M ontre al)
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http://www.torontotechweek.com/
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upco m ing events

Octobe r 7-8

Se cTor

Toronto, ON

Se cTor brings th e  w orld's brigh te st (and 
dark e st) m inds toge th e r to ide ntify, dis-
cuss, disse ct and de bate  th e  late st digital 
th re ats facing corporations today. Uniq ue  
to ce ntral Canada, Se cTor provide s an un-
m atch e d opportunity for IT Profe ssionals 
to collaborate  w ith  th e ir pe e rs  and le arn 
from  th e ir m e ntors.

h ttp://w w w .se ctor.ca/de fault.h tm

Octobe r 7- 9

O ttaw a Ve nture  &  Te ch nology Sum m it

Ottaw a, ON

As th e  re gion's pre m ie r risk  capital e ve nt, 
it provide s an opportunity for se le cte d 
com panie s  to pre se nt dire ctly to a large  
audie nce  of local and fore ign inve stors. 
Th is  ye ar participation is  ope n to both  
e arly and m id- stage  com panie s.

h ttp://w w w .ottaw avts.com /2008/ 

Octobe r 1-2

PST2008

Fre de ricton, NB

Th e  annual Privacy, Se curity and Trust re -
se arch  confe re nce  is  uniq ue  in its broad 
approach  including e xam ining th e  issue s  
from  both  th e  re se arch  and practice  pe r-
spe ctive s, e ncouraging m ultidisciplinary 
re se arch , and foste ring collaboration 
be tw e e n acade m e , th e  private  se ctor and 
gove rnm e nt. Th e  th e m e  for PST2008 is  
“privacy, se curity and trust -  e nabling in-
novation”.

h ttp://w w w .unb.ca/pstne t/pst2008/

Octobe r 1-4

Acce ss 2008!

H am ilton, ON

Acce ss is  Canada’s pre m ie r library te ch no-
logy confe re nce  th at focuse s  on issue s  re -
lating to te ch nology planning, 
de ve lopm e nt, ch alle nge s and solutions. 
H ack fe st is  a day long e ve nt, tak ing place  
prior to th e  re gular confe re nce  program  
on W e dne sday, O ctobe r 1st, 2008 at 
H am ilton Public Library.

h ttp://acce ss2008.blog.lib.m cm aste r.ca
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upco m ing events

Octobe r 25

O ntario Linux Fe st

Toronto, ON

Finally, a grass roots confe re nce  for Linux 
and O pe n Source  righ t h e re  in O ntario. 
Th e  O ntario Linux Fe st is  a confe re nce  
for all th ings Linux and O pe n Source .

h ttp://onlinux.ca/ 

Octobe r 9 -10

CLLAP 2008

Que be c City, QC

Th e  confe re nce  on fre e  softw are  and pub-
lic adm inistrations offe rs th e  opportunity 
to to m e e t adm inistrators w h o h ave  
alre ady adopte d ope n source , to obtain 
answ e rs to your q ue stions, and to discov-
e r convincing e xpe rim e nts w h ich  h ave  
tak e n place  in Que be c, th e  re m ainde r of 
Canada or abroad.

h ttp://w w w .cllap.q c.ca/cllap- 2008/
accue il/

Octobe r 23-24

FSO SS 08

Toronto, ON

O pe n source , ope n conte nt, and ope n 
form ats are  ch anging th e  w ay w e  w ork , 
play, and le arn. From  softw are  to th e  w e b  
to te le vision and th e  m e dia, th e  ope n 
source  m ove m e nt is  spre ading. Com e  se e  
and h e ar th e  future  in pe rson from  som e  
of th e  m ost im portant th ink e rs  in ope n 
te ch nologie s.

h ttp://fsoss.se ne cac.on.ca/2008/ 
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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

 Se pte m be r 2008 Social Innovation 

 Octobe r 2008 Building Com m unity

 Nove m be r 2008 H e alth  and Life  Scie nce s

 D e ce m be r 2008 Enabling Innovation

44

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 and m atch  th e  follow ing 
le ngth  guide line s. Form atting sh ould be  
lim ite d to bolde d and italiciz e d te xt. 
Form atting is  optional and m ay be  e dite d 
to m atch  th e  re st of th e  publication. In-
clude  your e m ail addre ss  and daytim e  
ph one  num be r sh ould th e  e ditor ne e d to 
contact you re garding your subm ission. 
Indicate  if your subm ission h as be e n pre -
viously publish e d e lse w h e re .

Article s: D o not subm it article s sh orte r 
th an 1500 w ords or longe r th an 3000 
w ords. If th is  is  your first article , include  a 
50- 75 w ord biograph y introducing your-
se lf. Article s sh ould be gin w ith  a th ough t-
provok ing q uotation 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.

Inte rvie w s: Inte rvie w s te nd to be  
be tw e e n 1- 2 page s long or 500- 1000 
w ords. Include  a 50- 75 w ord biograph y 
for both  th e  inte rvie w e r and e ach  of th e  
inte rvie w e e (s).

Ne w sbyte s: Ne w sbyte s sh ould be  sh ort 
and pith y- - providing e nough  inform a-
tion to gain th e  re ade r's  inte re st as w e ll as 
a re fe re nce  to additional inform ation 
such  as a pre ss  re le ase  or w e bsite . 100-
300 w ords is  usually sufficie nt.

Eve nts: Eve nts sh ould include  th e  date , 
location, a sh ort de scription, and th e  
U RL for furth e r inform ation. D ue  to th e  
m onth ly publication sch e dule , e ve nts 
sh ould be  se nt at le ast 6- 8 w e e k s  in ad-
vance .

Que stions and Fe e dback : Th e se  can 
range  anyw h e re  be tw e e n a one  se nte nce  
q ue stion up to a 500 w ord le tte r to th e  e d-
itor style  of fe e dback . Include  a se nte nce  
or tw o introducing yourse lf.

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. 

45

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
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Unive rsitie s  are  e xpanding th e ir course s  to in-
clude  on- line  stude nts from  around th e  w orld, 
but th e  onging costs of com m e rcial w e b- confe re n-
cing syste m s are  a barrie r to grow th .  BigBlue But-
ton is  an ope n source  w e b  confe re ncing syste m  
th at e nable s acade m ic institutions to de live r th e ir 
course s  on- line , w ith  h igh  q uality slide s, voice , 
and vide o collaboration, at a fraction of th e  costs. 
To e xam ine  a de m onstration of BigBlue Button in 
action, visit: 

http://www.bigbluebutton.org/

advertis ers

Th e Code Factory is  a collaborative  w ork  
space  locate d in dow ntow n O ttaw a. 
Th e Code Factory is  a clubh ouse  or w ate r 
coole r for th e  Start- up com m unity in O t-
taw a. Tak e  th e  re laxe d and inform al fe e l 
of th e  coffe e  sh op m e e ting and add a 
dash  of th e  e xcite m e nt and e nth usiasm  
of de m ocam p and you h ave  Th e Code -
Factory. Th e Code Factory provide s a re -
laxe d inform al e nvironm e nt to w ork , 
conne ct and collaborate .

Ch e ck  out our upcom ing e ve nts at

http://www.thecodefactory.ca

Vite sse  Re - Sk illingTM  Canada is  a non- profit organiz ation w h ich  provide s innovative , 
cost- e ffe ctive  and tim e ly solutions to m e e t th e  dynam ic sk ills re q uire m e nts of th e  
e m e rging and grow th - orie nte d k now le dge - base d se ctors by using e xisting e ducational, 
h um an and busine ss  re source s.

Th e  succe ss  of th e  Vite sse  m ode l lie s in its ability to bring care e r- orie nte d 
profe ssionals, e ducators, and industry partne rs toge th e r and collaborative ly sh ape  
individualiz e d training solutions -  providing ne w  and re le vant sk ills for th e  k now le dge -
base d e conom y. Vite sse  is  e xpanding across O ntario w ith  th e  assistance  of O ntario 
Gove rnm e nt's Strate gic Sk ills Inve stm e nt Program .

h ttp://w w w .vite sse .ca

http://www.bigbluebutton.org
http://www.thecodefactory.ca
http://www.vitesse.ca
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Is s ue S po ns o r

Softw are  and IT Profe ssionals: D id you pe rform  SR & ED  e ligible  w ork ?

Th e  Scie ntific Re se arch  &  Expe rim e ntal D e ve lopm e nt tax cre dit ince ntive s re duce  th e  afte r tax 
cost of pe rform ing SR& ED  in Canada to one  of th e  low e st in th e  w orld. M ore  th an 19 ,000 
claim s are  m ade  e ach  ye ar for ove r $3 billion in tax cre dits. Sm all and m e dium  com panie s  
subm it 75%  of th e se  claim s, ge ne rally for $20,000 to $2M  in e xpe nditure s  pe r claim .  H ow e ve r, 
it is  e stim ate d th at 1/3 to 1/2 of e ligible  costs are  not claim e d e ach  ye ar be cause  m anage m e nt 
e ith e r unde r claim s on proje cts or th e y do not be lie ve  th at th e ir com panie s  are  doing SR& ED  
e ligible  w ork  at all.  IT com panie s  te nd to fit into th e  form e r cate gory.  If you answ e r in th e  
affirm ative  to a num be r of th e  q ue stions in th e  list be low , contact Ke vin Goh e e n, D ire ctor of 
SR& ED  Tax Se rvice s, 613.726.1010, x.227, k goh e e n@ m clartyco.ca, for a fre e  consultation.

D id your softw are  proje ct involve :

  • Ne w  arch ite cture s, algorith m s or database  te ch niq ue s?
  • Pe rform ance  incre ase s  (re sponse  tim e , spe e d, use r or database  scalability, 
     re liability?)
  • Inte rope rability w ith  oth e r syste m s and be tw e e n diffe re nt te ch nologie s  w h e re  
     none  e xiste d be fore  and w h e re  th e re  are  com patibility issue s?
  • D e ve lopm e nt of ne w  in- h ouse  de ve lopm e nt tools?

Be fore  you be gan th e  de sign, w e re  you unce rtain w h e th e r or not th e  de sign w ould 
succe e d?  If you w e re  ce rtain it w ould succe e d, w e re  you unsure  w h ich  de sign w ould 
ach ie ve  th e  be st re sults?   

W e re  you unable  to find an “off- th e - se lf” solution to your proble m ?

D id you de ve lop a prototype  de sign w h ich  faile d?  D id you th e n ch ange  your de sign and 
try to build anoth e r prototype ? D id you docum e nt your de sign ite rations?

Afte r de ploym e nt, did you h ave  abnorm ally h igh  w arranty costs w ith  th e  product or 
large  num be rs of non- trivial bug fixe s?

W ould you fe e l com fortable  m ak ing a pre se ntation to your industry pe e rs  on th e  
m e th ods and practice s th at you le arne d in your proje ct? 



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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