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Edito rial

Th e  length  and  d iversity of W ik ipe dia's 
list of ope n source  h e alth care  softw are  
(h ttp://e n.w ik ipe dia.org/w ik i/List_of_
ope n_source _h e alth care _softw are ) m ay 
com e  as a surprise  to m any re ade rs.

Th is issue  of th e  OSBR provid e s an e xce l-
le nt introduction to th e  com ple xitie s  and 
inte rope rability issue s  associate d w ith  
h e alth care  softw are  and th e  role  ope n 
source  plays in h e lping to re solve  th e se  is -
sue s. Th is  m onth 's  auth ors also provide  
insigh t into an ope n source  proje ct th at 
follow s ope n standards, le ssons le arne d 
from  providing a re fe re nce  im ple m e nta-
tion, th e  be ne fits of a h e alth care  e cosys-
te m , and th e  value  of ope n source  
proje cts w ork ing close ly w ith  standards 
organiz ations.

As alw ays, th e  auth ors and  oth e r re ade rs 
appre ciate  your com m e nts and re fe r-
e nce s to additonal re source s. You can 
se nd th e se  to th e  Editor  or le ave  th e m  on 
th e  O SBR w e bsite  or blog (h ttp://osbrca.
blogspot.com /). 

Dru Lavigne

Editor- in-Ch ie f

dru@ osbr.ca

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

Th e  sh ift tow ard s electronic h ealth   re -
cords now  se e m s ine vitable , drive n by a 
com bination of e conom ic and de m o-
graph ic force s. Th is  cre ate s a de m and for 
upgrade d inform ation te ch nology (IT) in-
frastructure  w h ile  sim ultane ously ope n-
ing th e  door to ne w  busine ss  
opportunitie s  for products th at utiliz e  
th at infrastructure . W h e th e r th is  w ill re s-
ult in a virtuous cycle  th at ge ne rate s both  
im prove d public h e alth  and e conom ic be -
ne fits re m ains to be  se e n. A k e y de te rm in-
ant w ill be  inte rope rability be tw e e n 
syste m s. Today, inte rope rability still re p-
re se nts a barrie r to incre ase d adoption 
and e ffe ctive  use  of IT syste m s in h e alth -
care  – re sulting in incre ase d costs, m e dic-
al e rror, poor care  and e ve n de ath .

W h ile  m any of th e  articles in th is  issue  of 
th e  O SBR focus on spe cific ope n source  
im ple m e ntations, toge th e r th e y pre se nt 
an argum e nt th at inte rope rability in 
h e alth  care  syste m s cannot sim ply re ly on 
ope n standards but re q uire s  a w ide ly 
available  ope n source  platform . Th e  e m e r-
ge nce  of constructive  partne rsh ips 
be tw e e n standards e xpe rts and ope n 
source  im ple m e nte rs h as th e  pote ntial to 
acce le rate  th e  adoption of e le ctronic 
h e alth  re cords and cre ate  an e cosyste m  of 
coope rating private  and public se ctor 
playe rs.

Brian Barry, CEO of Bedarra Re se arch  
Labs and CTO  of O pe n H e alth  Tools 
(O H T), cove rs O H T’s planne d de ve lop-
m e nt of a com m on platform . In h is  art-
icle , h e  applie s h is  e xpe rie nce  w ith  th e  
founding of Eclipse  to th e  proble m s of in-
te rope rable  h e alth care .

M ark  Yendt, D uane  Bend e r and  Brian 
M inaji of M oh aw k  Colle ge  de scribe  th e ir 
re fe re nce  im ple m e ntation of th e  Canada 
H e alth  Infow ay pan- Canadian Ele ctronic 
H e alth  Re cord Solution. Th e y se e  th e  
ne e d to involve  a range  of partne rs from  
both  th e  private  and public se ctor to 
ach ie ve  succe ss  for th e  proje ct. 3
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Edito rial

Jacob  Brauer of W ebReach  d e scrib e s  th e  
M irth  Proje ct, an ope n source  h e alth care  
inte rface  e ngine  and inte rface  re pository 
cre ate d and profe ssionally supporte d by 
W e bRe ach . M irth  attack s th e  inte rope rab-
ility issue  dire ctly th rough  providing an 
inte rconne cting m iddle w are  for h e alth  in-
form ation syste m s.

Sk ip M cGaugh e y, Executive  D irector of 
O H T, and Ke n Rubin, a se nior h e alth care  
arch ite ct, de scribe  th e  re q uire m e nt for a 
m ore  out- re ach ing com m unity w h ich  e n-
com passe s  e nd use rs, ope rational use rs, 
and de ve lope rs.

Jon Siegel and  R ich ard  M ark  Sole y e x-
plore  th e  re lationsh ip be tw e e n ope n 
source  and ope n standards by e xam ining 
th e  re sults of th e ir inte rvie w s of de -
ve lope rs of ope n source  tools base d on 
ope n standards. 

Th rough out th e se  papers w e  se e  m e ntion 
of th e  e sse ntial role  playe d by h e alth care  
data standards. Th e se  are  cle arly ne ce s-
sary for th e  de ve lopm e nt of any inte rop-
e rable  e le ctronic h e alth  re cord solution.  

Brian Barry is CEO  of Be d arra Re se arch  
Labs and  CTO  of O pe n H e alth  Tools. From  
19 9 1- 2002 h e  se rve d  variously as Ch ie f Sci-
e ntist, CEO , Pre sid e nt and  CTO  at O bje ct 
Te ch nology Inte rnational, Inc. Und e r h is 
le ad e rsh ip, OTI d e ve lope d  th e  Eclipse  Plat-
form  and  th e  IBM  VisualAge  fam ily of 
prod ucts. D r. Barry h as publish e d  a num -
b e r of re se arch  pape rs and  article s on a 
w id e  varie ty of te ch nical subje cts. H e  h as 
se rve d  on th e  Program  Com m itte e s for soft-
w are  confe re nce s such  as O O PSLA, ECO O P, 
AO SD  and  Agile  D e ve lopm e nt, w as a co-
auth or of th e  ANSI Sm alltalk  stand ard , 
and  active ly participate s on re se arch  re -
vie w  board s and  com m itte e s.

Pe te r Tanne r d ivid e s h is tim e  b e tw e e n b e -
ing a Re tire e - on- Call at IBM  Canad a, and  
h and ling th e  inte lle ctual prope rty policie s 
and  strate gie s for O pe n H e alth  Tools. As 
D ire ctor of Busine ss D e ve lopm e nt at O b -
je ct Te ch nology Inte rnational, M r. Tanne r 
w as d ire ctly involve d  w ith  th e  le gal and  
busine ss issue s d uring th e  found ing of Ec-
lipse . 
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Em erging ro le o f Open S o urce in H ealth care

“Pe ople  d e ve loping softw are  d on’t und e r-
stand  th e  com ple xitie s of h e alth  care , and  
th e  h e alth  care  profe ssionals d on’t und e r-
stand  w h at it tak e s to prod uce  th at soft-
w are . It’s h ard  for th e m  to und e rstand  
e ach  oth e r, so [one  m ajor b e ne fit of O H T] 
w ill be  to bring th e m  toge th e r in one  
room .”  

h ttp://w w w .govh e alth it.com /
online /ne w s/350300- 1.h tm l

H e alth care  h as be e n ch aracte riz e d as a 
m ulti- trillion dollar cottage  industry. It is  
h igh ly fragm e nte d, labour inte nsive , 
bare ly conne cte d, e xtre m e ly com pe titive , 
and h as m any diffe re nt ve ndors and pro-
prie tary solutions. Th e  rising cost of 
h e alth care  is  straining budge ts at all 
le ve ls of gove rnm e nt and im posing finan-
cial burde ns on corporations and indi-
viduals alik e . Against th is  back drop, 
le gitim ate  conce rns about privacy h ave  
le d to a ple th ora of re gulations re q uiring 
com ple x adm inistrative , ph ysical and 
te ch nical infrastructure  to safe guard 
se nsitive  h e alth  inform ation. Gove rn-
m e nts are  atte m pting to im pose  stand-
ards and spe cifications from  th e  top 
dow n to im prove  e fficie ncy in h e alth care  
de live ry. Th e se  standards are  broad, com -
ple x and, for th e  m ost part, lack  im ple -
m e ntations. In sh ort, th ings are  in a bit of 
a m e ss.

A conse nsus is  e m e rging around tw o initi-
ative s th at prom ise  to im prove  th e  cur-
re nt situation.   Th e   first is  to foste r w ide -
spre ad adoption of Ele ctronic H e alth  Re -
cords (EH R, h ttp://e n.w ik ipe dia.org/
w ik i/Ele ctronic_h e alth _re cord). Th e  
se cond is  to im prove  acce ssibility and in-
te rope rability be tw e e n EH R syste m s. In 
th is  article , w e  pre se nt O pe n H e alth  Tools 
(O H T, h ttp://w w w .ope nh e alth tools.org), 
an ope n source  e cosyste m  w h e re  m e m -
be rs of th e  h e alth  and inform ation te ch -
nology (IT) profe ssions can collaborate  to 
build inte rope rable  EH R syste m s.

5

Ope n H e alth  Tools

Inte rope rability proble m s and th e ir re s -
ulting ine fficie ncie s  can re sult in in-
cre ase d costs, m e dical e rror, poor care , 
and e ve n de ath . Th e re  are  studie s  s h ow -
ing th at lack  of im m e diate  acce ss  to pa-
tie nt care  re cords re sults in th ousands of 
de ath s e ve ry ye ar (h ttp://jam a.am a- assn.
org/cgi/conte nt/full/29 3/5/565). In th e  
U .S. alone , it is  e stim ate d th at 200,000 
pe ople  die  e ve ry ye ar from  m e dical e r-
rors, m any of w h ich  w ould be  pre ve nt-
able  if w e  h ad conne cte d, inte rope rating 
EH R syste m s (h ttp://w w w .h e alth grade s.
com /AboutUs/inde x.cfm ?fuse action=
m od& m odtype =conte nt& m odact=M e d
ia_Pre ssRe le ase _D e tail& & pre ss_ id=135).

W h ile  inte rope rability is  im portant, pro-
gre ss  tow ards inte rope rable  EH R syste m s 
re m ains painfully slow . Form e r Inte l 
Ch airm an Andre w  Grove  com pare s 
h e alth care  w ith  th e  m ainstre am  IT in-
dustry: “W h e n it com e s to ope rational e f-
ficie ncy, noth ing illustrate s th e  ch asm  
be tw e e n th e  tw o industrie s  be tte r th an a 
com parison of th e  rate  of im ple m e nta-
tion of e le ctronic m e dical re cords w ith  
th e  rate  of grow th  of e - com m e rce ” (h ttp:/
/jam a.am a- assn.org/cgi/conte nt/abstract
/29 4/4/49 0). W h ile  IT offe rs h uge  oppor-
tunitie s  to im prove  h e alth care  syste m s 
and th e  q uality of care , it also pre se nts us 
w ith  e norm ous ch alle nge s.

O H T is  an inte rnational ope n source  or-
ganiz ation th at w as form e d in 2007 to ac-
ce le rate  th e  im ple m e ntation of EH R 
syste m s and prom ote  inte rope rability. 
O H T w as incubate d w ith in th e  Eclipse  
Foundation (h ttp://w w w .e clipse .org) and 
H e alth  Le ve l 7 (h ttp://w w w .h l7.org). At 
th e  tim e  of w riting, it h as ove r 30 m e m -
be rs re pre se nting a cross- se ction of th e  
h e alth care  com m unity from  Australia, 
Canada, th e  U .S., th e  Unite d Kingdom , 
and contine ntal Europe . 

http://www.govhealthit.com/online/news/350300-1.html
http://jama.ama-assn.org/cgi/content/full/293/5/565
http://www.healthgrades.com/AboutUs/index.cfm?fuseaction=mod&modtype=content&modact=Media_PressRelease_Detail&&press_id=135
http://en.wikipedia.org/wiki/Electronic_health_record
http://www.openhealthtools.org
http://www.eclipse.org
http://jama.ama-assn.org/cgi/content/abstract/294/4/490
http://www.hl7.org


Em erging ro le o f Open S o urce in H ealth care

Th e  m e m be rs of O H T be lie ve  th at ope n 
source  can be  a pow e rful le ve r to e xpe d-
ite  EH R de ploym e nt, im prove  inte rope r-
ability be tw e e n syste m s, and acce le rate  
th e  de live ry of th e  atte ndant social and 
e conom ic be ne fits. Th e y subscribe  to th e  
basic principle s unde rlying ope n source  
de ve lopm e nt: i) contributors prim arily 
w ork  to satisfy th e ir ow n re q uire m e nts; ii) 
softw are  is  contribute d to a com m on 
pool w h e n it m ak e s  busine ss  se nse  to do 
so; iii) de ve lopm e nt e ffort is  coordinate d 
by se nior de ve lope rs and arch ite cts w h o 
e nsure  th at th e  e nd re sult is  tim e ly and 
coh e re nt; and iv) all participants sh are  in 
and le ve rage  th e  final re sult.

M any ope n source  e fforts targe t h e alth -
care . H ow e ve r,  none  h as gaine d signific-
ant traction. W e  be lie ve  th e re  are  re asons 
w h y O H T w ill succe e d w h e re  oth e r e f-
forts h ave  not:

1. O H T h as brough t toge th e r national 
h e alth  age ncie s, ve ndors, care  provide rs, 
standards organiz ations, acade m ics, re -
se arch e rs, and paye rs.

2. O H T h as a ve ry cle ar se nse  of its 
prim ary m ission to de ve lop and de live r 
running softw are .

3. O H T h as no inte rnal confusion about 
acting as a q uasi- standards organiz ation 
(alth ough  m any of th e  k e y standards 
groups are  m e m be rs) nor is  it a ve ndor as-
sociation prom oting m e m be rs' products 
(alth ough  m any ve ndors are  also O H T 
m e m be rs).

4. O H T unde rstands th at its e cosyste m  
ne e ds to balance  th e  social be ne fits of 
m ak ing code  fre e ly available  w ith  th e  
busine ss  ne ce ssity of h e lping its com m e r-
cial m e m be rs ge ne rate  profits – a portion 
of w h ich  th e n can dire ctly or indire ctly 
flow  back  into O H T. 
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Th is last point is  th e  k e y to long te rm  sus-
tainability. W e  e ncourage  th e  use  of com -
m e rcial frie ndly proce sse s  and lice nse s  
such  as th e  Eclipse  Public Lice nse  (EPL, 
h ttp://w w w .ope nsource .org/lice nse s/
e clipse - 1.0.ph p) and h e lp m e m be rs pro-
m ote  products and discove r syne rgie s  
and ne w  opportunitie s. W e  be lie ve  th at 
th is  se ts O H T apart from  m ost ope n 
source  h e alth care  e fforts w h ich  don’t se e  
it as th e ir busine ss  to prom ote  com m e rce  
and te nd to use  viral lice nse s  such  as th e  
Fre e  Softw are  Foundation’s GPL or LGPL 
unde r th e  m isguide d notion th at th is  w ill 
pre ve nt “m isuse ” of th e ir softw are  by 
com m e rcial e ntitie s. W h at th e se  lice nse s  
do in practice  is  de stroy opportunitie s  to 
cre ate  value - adde d products by m ak ing it 
difficult to com bine  ope n source  and pro-
prie tary softw are  in th e  sam e  pack age .

Th e  Que st for Inte rope rability

Proprie tary boundarie s  are  large ly re -
sponsible  for th e  curre nt situation of non-
inte rope rable  EH R syste m s. D iffe re nt pro-
prie tary syste m s h ave  diffe re nt inform a-
tion arch ite cture s. Curre nt standards 
such  as H L7 do not com ple te ly disam big-
uate  EH R structure s, e ve n w h e n im ple -
m e ntations claim  to be  com pliant. It is  
q uite  possible , in fact it is  typical, to h ave  
H L7 com pliant but non- inte rope rable  im -
ple m e ntations. W ith  care  provide rs, pay-
e rs, patie nts and h e alth care  profe ssionals 
all de m anding action, th e  path  of le ast 
re sistance  for m ost ve ndors is  to propose  
incre m e ntal solutions th at pape r ove r th e  
crack s be tw e e n curre nt im ple m e ntations 
w ith  “le ast com m on de nom inator” inte g-
ration approach e s. Gate w ays are  a typical 
re sponse : th ose  parts of th e  re cord struc-
ture s  th at can be  m appe d be tw e e n tw o 
EH R im ple m e ntations w ill be , but som e  
inform ation is  norm ally lost be cause  th e  
tw o inform ation arch ite cture s cannot be  
com ple te ly aligne d. It is  e asy to se e  th at 
th ings just ge t w orse  w h e n h e alth  re cords 
are  m oving across se ve ral proprie tary 
boundarie s.

http://www.opensource.org/licenses/eclipse-1.0.php
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Th e  re sult is  usually prim itive  inte rope r-
ability at th e  e xpe nse  of functionality. 
Th is  approach  only pe rpe tuate s th e  prob-
le m s. A re al solution re q uire s: i) a com -
m on platform  th at can be  sh are d by all 
and w h ich  is  built on strong and prove n 
inte gration m ode ls w ith  w e ll de fine d in-
te rface s; ii) pow e rful data transform ation 
capabilitie s; and iii) a base  of unifying un-
de rlying te ch nologie s. To be  succe ssful, 
inte rope rability ne e ds to be  de signe d in 
and de ve lope d from  th e  platform  up to 
th e  application, not im pose d top dow n 
from  th e  proprie tary application to a 
gate w ay or adapte r.

W h at about standards organiz ations? 
W on’t m ore  and be tte r standards le ad to 
inte rope rability? Unfortunate ly, as e xpe ri-
e nce  ove r th e  last tw e nty ye ars h as 
sh ow n, th e  inh e re nt com ple xity of th e  
h e alth care  dom ain and th e  dynam ic 
nature  of its logical re cord structure s 
(w ith  ne w  inform ation type s be ing con-
tinually adde d or m odifie d as m e dical 
practice  and te ch nology e volve s and 
ch ange s), m ak e  it ve ry unlik e ly th at th is  
issue  w ill e ve r be  com ple te ly solve d by 
standards e fforts. 

To be  cle ar, no one  is  saying th at stand-
ards are  not w orth w h ile . Th e  point is  th at 
EH R inte rope rability is  far too com ple x to 
be  solve d by standards alone . M ore ove r, 
th e re  are  m any case s  w h e re  de e pe r le ve ls 
of inte gration oth e r th an sim ply e xch an-
ging re cords are  de sire d. In m any in-
stance s, m uch  m ore  e fficie nt and capable  
proce sse s  could be  re aliz e d at low e r cost 
if it w as possible  to inte grate  syste m s at 
th e  application logic le ve l. Th is  is  th e  
prom ise  offe re d by se rvice  orie nte d arch i-
te cture s (SO A, h ttp://e n.w ik i
pe dia.org/w ik i/Se rvice - orie nte d_arch
ite cture ) w h ich  e xpose  facilitie s  as com -
posable  se rvice s groupe d logically by 
function.
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Th e  Ne e d for a Com m on Platform

Th e  possibility of ach ie ving a com m on 
ubiq uitous platform  w ill e nge nde r som e  
natural sk e pticism . O H T’s m otivation for 
th is  goal com e s from  th e  s h are d h istory 
of its founde rs in th e  Eclipse  Proje ct. Th e  
Eclipse  platform  w as de signe d to addre ss  
th e  inte rope rability ne e ds of th e  softw are  
de ve lopm e nt tools m ark e t. Be fore  Ec-
lipse , th is  m ark e t w as populate d by h un-
dre ds of diffe re nt tools w h ich  
inte rope rate d (alth ough  not w e ll) by sh ar-
ing file s and using a fe w  actual and de  
facto standards. M icrosoft h ad th e  m ost 
capable  platform  but its grow th  w as 
stalle d. No single  com pe ting ve ndor- - not 
e ve n big playe rs lik e  IBM , Borland, and 
Rational- - could afford th e  inve stm e nt re -
q uire d to build a broadly capable  base  
product and th e n add all of th e  e xte n-
sions, custom iz ations, and spe cializ a-
tions re q uire d to satisfy th e  bre adth  of 
custom e r re q uire m e nts. Th e  re sult w as 
custom e r dissatisfaction and ine fficie ncy, 
com bine d w ith  a ce rtain fatalism  th at 
th is  w as th e  w ay th e  industry h ad alw ays 
be e n, and noth ing could be  done  about 
it. Th is  is  ve ry re m inisce nt of attitude s 
se e n in th e  h e alth care  industry today.

Eclipse  offe re d a w e ll- e ngine e re d sh are d 
infrastructure , sh ifting th e  focus for in-
ve stm e nt and innovation aw ay from  
building (and re - building) th e  sam e  base  
functionality. Inste ad, ve ndors could col-
laborate  to build th e  platform  and th e n 
com pe te  on adde d value  products. By 
sh aring com m on infrastructure , th e y 
could conce ntrate  th e ir re source s on 
clim bing th e  value  ch ain to build h un-
dre ds of diffe re ntiate d products, all sh ar-
ing th e  sam e  base  com pone nts. As an 
adde d bonus, since  th e y sh are d th e  sam e  
platform , it w as re lative ly ine xpe nsive  to 
build inte rope rating products. Th is  e co-
nom ic ch ange  alte re d th e  busine ss  m od-
e ls and m ade  inte rope ration a w inning 
strate gy in m ost case s.

http://en.wikipedia.org/wiki/Service-oriented_architecture
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W e  be lie ve  Eclipse  succe e de d be cause  
th e  infrastructure  w as de signe d from  th e  
ground up to support inte rope rability. 
D ue  to its rich  se t of h igh  q uality com -
pone nts and th e  e conom ie s  of scale , m i-
grating to Eclipse  w as th e  m ost 
cost- e ffe ctive  option long te rm  for m ost 
ve ndors. In e ffe ct, th e  com m e rcial value  
proposition w as ch ange d so th at ve ndors 
could sh are  a com m on infrastructure , 
but com pe te  on value - adde d products 
built w ith  “Eclipse  inside ”. W e  are  firm ly 
convince d th at Eclipse  succe e de d be -
cause  it w as fre e ly available  and not con-
trolle d by any single  dom inant industry 
playe r. For an inte rope rability platform  to 
ach ie ve  its purpose , it m ust be  (ne arly) 
ubiq uitous. Applications inte rope rate  be -
cause  th e y are  all building upon th e  sam e  
base . An ope n source  solution w ork s  w e ll 
for th e  base ; in fact, it m ay be  th e  only vi-
able  solution. Th e  platform , m uch  lik e  
th e  national h igh w ay syste m , m ust be -
com e  a sh are d re source , ow ne d by no 
one , and e nabling e ve ryone  to utiliz e  th e  
sam e  le ve l playing fie ld. Th is  cre ate s e co-
nom ic value  and addre sse s  custom e r 
ne e ds. O H T m e m be rs be lie ve  it m ay be  
possible  to ach ie ve  th e  sam e  re sult in th e  
h e alth care  m ark e t, and th at O H T is  th e  
righ t ve h icle  to advance  th is  age nda. 
Base d on th e  e xpe rie nce  th at th e  O H T 
te am  h as w ith  Eclipse  and w ith  EH R im -
ple m e ntations and standards, w e  se e  
th re e  k e y “grand ch alle nge s” as th e  pre -
re q uisite s  for succe ss:

1. O H T ne e ds to de ve lop a h igh  q uality 
m odular O H T platform  th at is  com pon-
e nt- base d and h as built- in inte gration, 
e xte nsion, and custom iz ation m e ch an-
ism s. In oth e r w ords, inte rope rability 
ne e ds to be  de signe d in.

2. O H T m ust build a de ve lopm e nt and 
use r com m unity th at include s a re pre s-
e ntative  cross- se ction of h e alth care  stak e -
h olde rs. Participation by national h e alth  
age ncie s, standards organiz ations and 
k e y ve ndors is  critical. 8

3. O H T m ust cre ate  a se lf- sustaining e co-
syste m  th at w ill allow  th e  O H T platform  
to continue  to grow  and e volve  as ne w  
ne e ds be com e  appare nt. Th is  is  ve ry 
m uch  a culture - ch anging m ission w ith in 
th e  h e alth care  com m unity.

Pursuing th e se  goals pre se nts a ch al-
le nge . M oving be yond th e  curre nt situ-
ation to a com m on sh are d platform  w ill 
be  a difficult, m ulti- ye ar e nde avour re -
q uiring m ore  th an just a supe rior te ch nic-
al solution. It w ill also involve  a 
significant com m unity building e ffort 
and th e  cre ation of a supportive  socio-
e conom ic e cosyste m  w h ich  is  de signe d 
to le ve rage  com m e rcial force s and not 
figh t th e m . A tough  ch alle nge  ce rtainly, 
but pre vious e xpe rie nce  w ith  th e  Eclipse  
platform  and th e  Eclipse  Foundation 
sh ow s th at it is  not im possible . And th e  
stak e s  are  h igh , s ince  inte rope rability ulti-
m ate ly h as th e  pote ntial to low e r costs, 
save  live s, and im prove  care .

OH T Platform

Th e  O H T platform  is  an e nte rprise  se r-
vice  bus for se rvice s th at im ple m e nt 
h e alth care  applications; th is  is  ofte n 
calle d a “h e alth  se rvice s bus” or “h e alth  
se rvice s spine ”. W h ile  th e  e xact sh ape  of 
th e  O H T platform  is  still a w ork  in pro-
gre ss, O H T m e m be rs are  w ork ing to 
provide  a m ore  pre cise  de finition and im -
ple m e nt parts of th e  syste m . Th e  planne d 
se rvice s to be  im ple m e nte d are :

Infrastructure  se rvice s: include  se curity 
and privacy, patie nt and provide r re gis-
trie s, com m unications, m e dical de vice  in-
te gration, and w ork flow  and busine ss  
rule s.

Patie nt inform ation se rvice s: include  re -
cord location and m anage m e nt, e ntity 
ide ntification, distribute d data acce ss  
(CRU D , h ttp://e n.w ik ipe dia.org/w ik i/
Cre ate ,_re ad,_update _and_de le te ), inde x-
ing, and re plication.

http://en.wikipedia.org/wiki/Create,_read,_update_and_delete


Em erging ro le o f Open S o urce in H ealth care

Inte rope rability se rvice s: include  data 
inte rch ange , le gacy adapte rs, and data 
transform ation.

Te rm inology se rvice s: include  adm inis-
tration, se arch  and q ue ry, auth oring and 
m ainte nance , and conce pt/te rm inology 
m apping.

Analysis se rvice s: include  re porting, ana-
lytics, and data w are h ouse .

Public h e alth  se rvice s: include  outbre ak  
m anage m e nt, de te ction and notification, 
ge ospatial m apping, and visualiz ation.

Th e  O H T platform  w ill provide  built- in 
e xte nsibility m e ch anism s to e nable  use rs  
to cre ate  first class e xte nsions. Pote ntial 
applications th at th e  O H T Platform  is  tar-
ge te d to support include  EH Rs, pe rsonal 
h e alth  re cords (PH Rs), ph arm acare , 
laboratory, radiology/im aging, and vie w -
e rs/portals for patie nts.

As a practical m atte r, no platform  w ill be  
succe ssful w ith out a com ple m e ntary se t 
of supporting tools. O H T tools proje cts 
planne d or unde r w ay include :

M ode ling: h e alth care  artifacts, clinical 
conte nt, and m e dical data.

H L7 m e ssaging: m e ssage  m ode ling and 
de sign, m e ssage  instance  e ditors, and 
m e ssage  e xam ple  ge ne rators.

Te rm inology: de sign, update , m ainte n-
ance  and de ploym e nt.

Conform ance  and te st: profile  m anage -
m e nt, te st de sign, te st ge ne rators, sim u-
lators, and te st e xe cution.

IH E profile s: im ple m e ntations of profile s 
de fine d by Inte grating th e  H e alth care  En-
te rprise  (IH E, h ttp://e n.w ik ipe dia.org/
w ik i/IH E), an industry back e d initiative  
to im prove  inte rope rability.
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Th e  O H T platform  provide s standard do-
m ain- aw are  inte rface s and re usable  soft-
w are  com pone nts th at can be  asse m ble d 
into patie nt- ce nte re d se rvice s and applic-
ations. It provide s com pone nt and pro-
gram m ing m ode ls th at e nforce  
constraints on h ow  application softw are  
is  de ve lope d. Th e  re sult is   applications 
th at inte rope rate  se am le ssly be cause  
th e y are  running th e  sam e  code . Inte rop-
e rable  applications are  ch e ape r to build 
due  to th e  use  of fre e , h igh  q uality pre - e x-
isting code . Use rs  find such  applications 
e asie r to le arn and use  be cause  th e y are  
base d on sim ilar conce pts and inte rac-
tion m ode ls. O pe rator sk ills acq uire d on 
one  application are  transfe rable  to anoth -
e r.

Cre ating th e  OH T Com m unity

As note d above , it is  critical to cre ate  both  
a platform  and a supporting com m unity 
or e cosyste m . Th e se  ne e d to e volve  in 
tande m  as th e  platform  and th e  e cosys-
te m  sh are  a sym biotic re lationsh ip. In or-
de r to e stablish  a com m unity, th e re  
ne e ds to be  a com m on sh are d platform  
on w h ich  to build. W ith out a continuing 
re se arch  and com m e rcial e cosyste m , th e  
platform  ce ase s  to innovate , be com ing 
obsole te  and losing re le vance  ove r tim e . 
Establish ing th e  platform  and th e  e cosys-
te m  re q uire s  a substantial initial inve st-
m e nt w h ich  typically  com e s from  public 
source s or from  an e ntity w h ich  stands to 
gain in th e  long run from  th e  e xiste nce  of 
th e  platform  and th e  com m unity.

Afte r an initial bootstrap pe riod of th re e  
to five  ye ars, th e  e cosyste m  m ust ge ne r-
ate  sufficie nt ongoing e conom ic and so-
cial be ne fits to be com e  se lf- sustaining. 
Th e  be st w ay to e nsure  th is  is  to e ncour-
age  com m e rcial activity around th e  plat-
form  e arly, so th at ve ndors can re aliz e  a 
re turn on inve stm e nt in th e  platform  and 
th e  m ark e tplace  ide ntifie s  w h ich  e n-
h ance m e nts and value  adde d products 
offe r re al value . 

http://en.wikipedia.org/wiki/IHE
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Th e re  m ust also be  a m e ch anism  for con-
tinuing public inve stm e nt to re cogniz e  
and e ncourage  innovations and applica-
tions th at h ave  social value - - such  as pub-
lic h e alth - - e ve n if th e re  is  no com m e rcial 
re turn on inve stm e nt (RO I).

Conclusion

Th e  principle  contributions of O H T w ill 
be :

1. O pe n source  softw are  proje cts to pro-
duce  th e  O H T platform  and supporting 
softw are  tools.

2. A supporting com m e rcial e cosyste m  
built around th e  O H T ope n source  code  
base  th at w ill cre ate  long te rm  sustainab-
ility.

3. An ope n forum  and le ve l playing fie ld 
w h e re  provide rs, ve ndors, standards e x-
pe rts, care give rs, and softw are  de -
ve lope rs can collaborate  and sh are  asse ts 
and e xpe rtise .

Th e  e nd re sult of de ploying h e alth  IT sys-
te m s base d on O H T softw are  w ill be  im -
prove d care , be tte r safe ty and low e r costs. 
Th e  im m e diate  be ne ficiarie s  w ill be  pa-
tie nts, public h e alth care  provide rs such  
as state  ope rate d national h e alth  age n-
cie s, and private  paye rs such  as insur-
ance  com panie s. Se condary be ne ficiarie s  
include  ve ndors w h o w ill cre ate  and e x-
ploit ne w  m ark e ts and cut de ve lopm e nt 
costs, private  provide rs w h o can adapt 
th e ir busine ss  m ode ls to e xploit low e r 
cost ope n source  solutions, and ph ysi-
cians w h o can de live r m ore  patie nt-
ce nte re d care . 
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Brian Barry is CEO  of Be d arra Re se arch  
Labs and  CTO  of O pe n H e alth  Tools. From  
19 9 1- 2002 h e  se rve d  variously as Ch ie f Sci-
e ntist, CEO , Pre sid e nt and  CTO  at O bje ct 
Te ch nology Inte rnational, Inc. Und e r h is 
le ad e rsh ip, OTI d e ve lope d  th e  Eclipse  Plat-
form  and  th e  IBM  VisualAge  fam ily of 
prod ucts. D r. Barry h as publish e d  a num -
b e r of re se arch  pape rs and  article s on a 
w id e  varie ty of te ch nical subje cts. H e  h as 
se rve d  on th e  Program  Com m itte e s for 
softw are  confe re nce s such  as O O PSLA, 
ECO O P, AO SD  and  Agile  D e ve lopm e nt, 
w as a co- auth or of th e  ANSI Sm alltalk  
stand ard , and  active ly participate s on re -
se arch  re vie w  board s and  com m itte e s.

Re com m e nde d Re source s

 O pe n H e alth  Tools: Arch ite ctural Vision 
 h ttp://w w w .ope nh e alth tools.org/Re ports
 /Apr08/O H TArch ite cture VisionV3- 1.pdf

 Com m ission on Syste m ic Inte rope rability: 
 Ending th e  D ocum e nt Gam e  
 h ttp://e ndingth e docum e ntgam e .gov

 Canada H e alth  Infow ay 
 h ttp://w w w .infow ay- inforoute .ca/
 e n/h om e /h om e .aspx

 H e alth  Care  Re ne w al in Canada : 
 Acce le rating Ch ange  
 h ttp://w w w .h e alth councilcanada.ca/
 docs/rpts/2005/Acce le rating_Ch ange
 _H CC_2005.pdf 

http://www.openhealthtools.org/Reports/Apr08/OHTArchitectureVisionV3-1.pdf
http://endingthedocumentgame.gov/
http://www.infoway-inforoute.ca/en/home/home.aspx
http://www.healthcouncilcanada.ca/docs/rpts/2005/Accelerating_Change_HCC_2005.pdf
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“W e ’re  not in th e  h e alth care  busine ss; w e ’re  
in th e  inform ation m anage m e nt busine ss. 
W e  sh ould  start th ink ing as inform ation 
m anage rs d e aling w ith  h e alth care  inform a-
tion, and  th ink  about th e  tools w e  ne e d  to 
d o it prope rly."  

2015: Advancing Canada's Ne xt 
Ge ne ration of H e alth care

D e ve loping a re fe re nce  im ple m e ntation of 
th e  Canada H e alth  Infow ay pan- Canadian 
Ele ctronic H e alth  Re cord Solution (EH RS, 
h ttp://w w w .infow ay- inforoute .ca/e n/W h o
W e Are /O ve rvie w .aspx) standard can be  a 
use ful ste p in e nsuring th e  succe ssful and 
cost- e ffe ctive  de ve lopm e nt of full scale  
e le ctronic h e alth  syste m s in th e  Provincial 
M inistrie s  of H e alth  across Canada. Th e se  
jurisdictions could be ne fit from  th e  k now -
le dge  gaine d and th e  artifacts cre ate d in 
th is  prototype  e nvironm e nt. Th e  re fe re nce  
im ple m e ntation utiliz e s  an Ente rprise  Se r-
vice  Bus (ESB, h ttp://e n.w ik ipe dia.org/w ik i
/Ente rprise _se rvice _bus) arch ite cture  and 
a Se rvice  O rie nte d Arch ite cture  (SO A, h ttp:
//e n.w ik ipe dia.org/w ik i/Se rvice - orie nte d_
arch ite cture ) de sign approach  to build a 
H e alth  Inform ation Acce ss  Laye r (H IAL), as 
re com m e nde d by Canada H e alth  Infow ay. 
Th e  syste m  com pone nts and supporting 
te ch nology de ve lope d w ill be  re le ase d as 
ope n source . Th is  se t of te ch nology could 
re pre se nt a starting point for prototyping 
an im ple m e ntation in a production e nvir-
onm e nt, for cre ating a standards de ve lop-
m e nt platform , for standards conform ance  
te sting, and/or as a te st be d for e valuating 
alte rnative  softw are  com pone nts in a H IAL 
e nvironm e nt.

M oh aw k  Applie d Re se arch  Ce ntre  for 
H e alth  Inform atics (M ARC H I, h ttp://w w w .
m oh aw k colle ge .ca/m arc/h i/) at M oh aw k  
Colle ge , along w ith  public and private  se c-
tor partne rs, is  continuing to build a re fe r-
e nce  im ple m e ntation of th e  pan- Canadian 
Infow ay standard th at de m onstrate s th e  
ESB/SO A approach . 
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Th is article  sum m ariz e s  th e  proje ct to 
date  and sugge sts future  re se arch  are as 
th at w ill re duce  th e  cost, risk  and tim e  
barrie rs  to w ide spre ad adoption of 
e H e alth  syste m s in Canada.

An Ove rvie w

D e ve loping an ope n source  re fe re nce  im -
ple m e ntation of th e  Canadian EH RS can 
be  a use ful ste p in e nsuring th e  succe ss-
ful and cost- e ffe ctive  de ve lopm e nt of full 
scale  syste m s in th e  jurisdictions across 
Canada. A proje ct to build a re fe re nce  im -
ple m e ntation of th e  pan- Canadian H IAL 
w as unde rtak e n at M ARC H I to de m on-
strate  th e  fe asibility of an SO A de sign ap-
proach  and to assist in th e  de ve lopm e nt 
of a pool of k now le dge  around th e  applic-
able  te ch nologie s, including orch e stra-
tion se rvice  products, database  products 
and a virtual m ach ine  e nvironm e nt.

Th e  re fe re nce  im ple m e ntation w as built 
on th e  pan- Canadian EH R Infostructure  
standard w h ich  in turn is  base d on 
H e alth  Le ve l 7 ve rsion 3 (H L7v3, h ttp://
e n.w ik ipe dia.org/w ik i/H L7#H L7_Ve rsion
_3), m anage d by Canada H e alth  Infow ay. 
Th e  standard de scribe s  a re fe re nce  in-
form ation m ode l (RIM , h ttp://w w w .h l7.
org/Library/data- m ode l/RIM /m ode lpage
_m e m .h tm ) consisting of low - le ve l data 
type s, m e dical conce pts and full h e alth -
care  inte ractions. Th e  Canadian im ple -
m e ntation is  a re stricte d subse t of th is  
inte rnational standard. A num be r of 
countrie s  h ave  starte d to use  th is  stand-
ard as a basis  for e le ctronic h e alth care  re -
cords. W ith in Canada, all conform ing 
syste m s m ust support th e  standard and 
th e  im ple m e nte d inte ractions to e nsure  
jurisdiction to jurisdiction inte rope rabil-
ity. 

Th e  goals of th is  re fe re nce  im ple m e nta-
tion are  to:

• build a se t of re fe re nce  inte ractions th at 
   illustrate  th e  proce ss  of m ak ing th e  
   EH RS ope rational 

http://www.infoway-inforoute.ca/en/WhoWeAre/Overview.aspx
http://en.wikipedia.org/wiki/Enterprise_service_bus
http://en.wikipedia.org/wiki/Service-oriented_architecture
http://www.mohawkcollege.ca/marc/hi/
http://en.wikipedia.org/wiki/HL7#HL7_Version_3
http://www.hl7.org/Library/data-model/RIM/modelpage_mem.htm
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• e valuate  com m e rcial and ope n source  
   tools th at can assist in th e  de ve lopm e nt 
   proce ss  

• de ve lop tools and m e th odologie s  th at w ill 
   assist in th e  cre ation of full- scale  produc-
   tion syste m s 

• disse m inate  inform ation by m ak ing avail-
   able  th e  source  code  for th e  tools de ve l-
   ope d and m ak ing available  th e  de sign 
   m ode l of th e  re fe re nce  im ple m e ntation 

• asse m ble  a group of softw are  e ngine e ring 
   and h e alth care  profe ssionals for th e  pur-
   pose  of gaining k now le dge  and e xpe ri-
   e nce  in th e se  ne w  tools and te ch niq ue s  

Point of Se rvice  (PO S, h ttp://e n.w ik i
pe dia.org/w ik i/Point_of_se rvice ) applica-
tions w ill ne e d to de ve lop inte rface s to th e  
jurisdictional H IALs to support inte rac-
tions of conce rn. For e xam ple , lab syste m s 
w ill ne e d to be  de ve lope d or m odifie d to 
support th e  standard lab orde r and re sult 
inte ractions. D uring th e  de ve lopm e nt pro-
ce ss  it w as de te rm ine d th at PO S applica-
tions w ill h ave  difficulty in building th e  
appropriate  inte rface s to th e  H IAL give n 
th e  com ple xity of th e  m e ssage s. A curre nt 
priority of th is  proje ct is  to build a focuse d 
dom ain base d API th at w ill h ide  th e  com -
ple xitie s  of th e  m e ssage s to re duce  th e  bar-
rie rs  of PO S inte gration w ith  th e  H IAL.

Proje ct Stak e h olde rs

A num be r of participants h ave  be com e  act-
ive  stak e h olde rs in th e  proje ct:

M oh aw k  Colle ge : M oh aw k  provide s a 
h om e  for th e  proje ct, including: i) k e y de -
ve lopm e nt/de sign le ade rsh ip; ii) inform a-
tion te ch nology (IT) re source s for h ardw are  
and softw are ; and iii) adm inistration, m an-
age m e nt and gove rnance  se rvice s. M oh aw k  
w ill be ne fit from  its participation in th e  
proje ct by: i) e nabling faculty and stude nts 
to participate  in a le ading- e dge  IT proje ct; 
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ii) de ve loping partne rsh ips w ith  le ading 
private  and public organiz ations in th e  
e H e alth  m ark e tplace ; and iii) cre ating an 
applie d re se arch  foundation for a pos-
sible  diplom a program  in h e alth  inform -
atics. 

Canada H e alth  Infow ay: th e  proje ct 
scope  and dire ction is  guide d by th e  pan-
Canadian EH RS blue print de ve lope d by 
Infow ay. Infow ay w ill also provide  guid-
ance  th rough  th e  activitie s  of its Stand-
ards Collaborative  (h ttp://w w w .infow ay-
inforoute .ca/e n/W h atW e D o/SCO ve rvie w .
aspx) and th rough  its ongoing involve -
m e nt on th e  proje ct ste e ring com m itte e . 
Infow ay w ill be ne fit from  its participation 
in th e  proje ct by: i) track ing suc-
ce sse s/failure s of th e  proje ct and fe e ding 
le ssons le arne d back  into th e  pan- Cana-
dian e H e alth  standards de ve lopm e nt pro-
ce ss; ii) le ve raging fact- base d m e trics 
re garding th e  pe rform ance  of th e  re fe r-
e nce  im ple m e ntation to e ncourage  adop-
tion of th e  pan- Canadian standards by its 
partne r jurisdictions; iii) affording 
ve ndors an opportunity to te st ne w  
product de ve lopm e nts and inte gration 
adapte rs against a standards- com pliant 
re fe re nce  im ple m e ntation; and iv) afford-
ing partne r jurisdictions an opportunity 
to prototype  standards- com pliant sys-
te m s using th e  re fe re nce  im ple m e ntation 
as a basis  for th e ir re gional EH RS initiat-
ive s.

Private  se ctor partne rs: th e  proje ct can-
not succe e d w ith out th e  participation of 
private  se ctor partne rs. Th e y w ill provide  
dire ction th rough  th e ir participation on 
th e  proje ct ste e ring com m itte e  and ne -
ce ssary financial and in- k ind support 
(h ardw are , softw are , training) to th e  Col-
le ge . Private  se ctor partne rs w ill be ne fit 
from  th e ir participation in th e  proje ct by: 
i) de ve loping de m onstrable , h ands- on e x-
pe rtise  re garding th e  pan- Canadian 
EH RS blue print and its com panion stand-
ards; ii) de ve loping or configuring propri-
e tary   com panion   product  and   se rvice  

http://en.wikipedia.org/wiki/Point_of_service
http://www.infoway-inforoute.ca/en/WhatWeDo/SCOverview.aspx
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offe rings th at are  de m onstrably com pliant 
w ith  Infow ay’s  EH RS blue print and stand-
ards; iii) be ing able  to com m unicate  e vid-
e nce - base d asse rtions re garding 
com pliance  and/or pe rform ance  ch aracte r-
istics of th e ir product offe rings in th e  con-
te xt of th e  pan- Canadian EH R; iv) 
cultivating re lationsh ips w ith  oth e r le ading 
private  and public se ctor organiz ations in 
th e  Canadian e H e alth  m ark e t space ; and v) 
building brand as a le ading- e dge  organiz a-
tion involve d in state - of- th e - art EH RS de -
ve lopm e nt. 

EH RS jurisdictions: in Canada, an EH RS is  
provide d or h oste d by a jurisdiction and 
th e  e nd- use rs  are  th e  h e alth care  provide rs 
in th e  province , te rritory or re gion se rve d 
by th e  local EH RS. Th e se  tw o tie rs  of cus-
tom e r are  re pre se nte d on th e  proje ct advis-
ory board. Th e se  stak e h olde rs be ne fit from  
th e ir participation in th e  proje ct by: i) 
providing guidance  re garding w h ich  pro-
je ct activitie s  w ill m ost dire ctly addre ss  th e  
pre ssing ne e ds of jurisdictions and care  
provide rs; and ii) be ing able  to re duce  th e ir 
im ple m e ntation risk  by basing EH RS pilot 
proje ct and/or procure m e nt de cisions on 
te ch nologie s  and IT approach e s  th at h ave  
be e n succe ssfully prototype d in th e  col-
le ge ’s  de ve lopm e nt e nvironm e nt. 

Prototype  D e ve lopm e nt

Th is proje ct use s  an ite rative  approach  of 
de sign/build/re fine /re pe at to im ple m e nt 
th e  pan- Canadian blue print for th e  EH RS. 
An Agile  de ve lopm e nt proce ss  (h ttp://e n.
w ik ipe dia.org/w ik i/Agile _softw are _de ve l
opm e nt) w as use d w ith  th e  focus of ge tting 
a lim ite d functional syste m  up and running 
as soon as possible . Th e  Agile  proce ss  is  
ide al w h e n th e  te am  is  sm all, th e  proje ct 
h as a ve ry focuse d se t of de live rable s, and 
th e  outcom e  w ill be  use d as a starting point 
for furth e r de ve lopm e nt. Th is  approach  
w as se le cte d as an ide al fit give n th e  initial 
se t of conditions of th e  proje ct as state d be -
low :
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Tigh t tim e  fram e . Initially th e  proje ct 
w as give n a four m onth  pe riod to de m on-
strate  fe asibility. Cre ating a functional 
sub- se t of inte ractions w as th e  prim e  fo-
cus.

Lim ite d re source s. Th e  proje ct starte d 
w ith  a single  unive rsity faculty m e m be r 
w ith  tw o part- tim e  se nior th ird ye ar stu-
de nts.

Lim ite d k now le dge  of dom ain. Th e  ori-
ginal staff allocation on th e  proje ct w as 
one  softw are  e ngine e ring faculty and stu-
de nt de ve lope rs w h o h ad lim ite d k now -
le dge  of th e  h e alth care  dom ain. Th e  
focus of th e  initial de ve lopm e nt w as lim -
ite d to patie nt disch arge  inte ractions.

Th e  inte ractions in an inte rope rable  
EH RS consist of PU T, GET and LIST inte r-
actions. PU T inte ractions re q uire  th at 
data about a disch arge d patie nt be  
place d into th e  data re pository. LIST ope r-
ations re trie ve  sum m ary inform ation 
base d on spe cific q ue rie s  to th e  EH RS. 
GET transactions are  use d to re turn de -
taile d inform ation around a spe cific 
transaction.

A lim ite d ph ysical arch ite cture  w as de -
ploye d to support th e  prototype  de ve lop-
m e nt. It consiste d of th re e  Inte l base d 
se rve r class com pute rs running e nte r-
prise  base d virtual m ach ine  m anage m e nt 
softw are . Th e  se le ction of a virtual m a-
ch ine  h osting e nvironm e nt w as se le cte d 
to allow  fle xibility in th e  construction of 
th e  re q uire d unde rlying im ple m e ntation, 
w h ich  h as grow n to approxim ate ly 40 
se rve rs.

Th e  softw are  de sign consists of an ESB 
im ple m e nte d th rough  th e  use  of orch e s-
tration e ngine  softw are . Each  of th e  com -
pone nts in th e  H IAL h as be e n se t- up on a 
se parate  virtual m ach ine  instance , usu-
ally w ith  a w e b- se rvice  w h ich  e xpose s  th e  
functionality. 

http://en.wikipedia.org/wiki/Agile_software_development
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Each  of th e se  se rvice s com m unicate s to a 
de dicate d data re pository or e xte rnal se r-
vice  w ith in or outside  of th e  H IAL. Th e  
de sign allow s for de ve lopm e nt of alte rnat-
ive  im ple m e ntations for a particular com -
pone nt of th e  H IAL and a straigh tforw ard 
m e ch anism  for sw apping com pone nts. M i-
crosoft Biz Talk  softw are  w as se le cte d as th e  
orch e stration softw are  since  acce ss  to th is  
softw are  w as available  th rough  an M SD N 
colle ge  lice nse . Th e  initial w e b se rvice s 
w e re  de ve lope d in Visual Studio .Ne t 2005. 
Ph ase  1 of th e  proje ct use d th is  infrastruc-
ture  to com ple te  th e  disch arge  inte ractions 
in e arly January 2008.

Cre ating a D e m onstration Syste m

Upon succe ssful de m onstration of th e  pa-
tie nt disch arge  inte ractions, th e  proje ct 
w as e xpande d to include  a private  se ctor 
de ve lopm e nt partne r (Satyam  Com pute r 
Se rvice s Lim ite d) w h o contribute d an off-
sh ore  de ve lopm e nt te am  and financial re -
source s to th e  proje ct. Th e  te am  at M ARC 
H I w as also e xpande d to include  a se cond 
com pute r syste m s faculty m e m be r, tw o re -
ce ntly graduate d de ve lope rs from  th e  Com -
pute r Syste m s Softw are  Engine e ring 
Te ch nology program , and th re e  part- tim e  
stude nts from  th e  sam e  program . Th is  
ne w ly e xpande d te am  w as use d to do th e  
follow ing:

• com ple te  a se t of transactions for patie nt 
   re fe rral 

• cre ate  a sim ple  PO S application for dis-
   ch arge  and re fe rral 

• cre ate  a visualiz ation tool to illustrate  th e  
   H IAL inte raction proce sse s  

• de ve lop a se t of transactions around 
   h e alth  syste m  m anage m e nt 

Th e  h e alth  syste m  m anage m e nt proje ct 
w as unde rtak e n w ith  th e  Canadian Insti-
tute  for H e alth  Inform ation (CIH I, h ttp://
w w w .cih i.ca/). 
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CIH I is  an inde pe nde nt not- for- profit or-
ganiz ation th at provide s analysis  of 
h e alth care  inform ation for Canadians. 
Curre ntly, th is  analysis  re q uire s  th e  col-
le ction of de - ide ntifie d data from  m any 
disparate  age ncie s  and syste m s. Pe rform -
ing th is  task  re q uire s  s ignificant e ffort. 
Th e  proje ct w ith  M ARC H I provide d a 
de m onstration of a proce ss  th at could 
both  spe e d up th e  acce ss  to data and re -
m ove  th e  re q uire m e nt for m anual tran-
scription.

In M ay 2008, th e  w ork ing prototype  from  
M ARC H I w as de m onstrate d at th e  2008 
Canadian e H e alth  Confe re nce  in Van-
couve r, BC. Infow ay, CIH I, O racle  Corpor-
ation, O RIO N H e alth  and a num be r of 
industry participants contribute d to th e  
de m onstration. Th is  w as th e  first tim e  a 
fully functional H IAL h ad be e n construc-
te d and de m onstrate d base d e ntire ly on 
th e  Infow ay blue print. Th e  de m onstra-
tion of th e  syste m  h as be e n re garde d as a 
succe ss  by th ose  w h o participate d in th e  
EH RS inte rope rability sh ow case .

In July of 2008, M ARC H I and Infow ay 
m ade  a joint ch arte r proje ct subm ission 
to th e  O pe n H e alth  Tools (O H T, h ttp://
w w w .ope nh e alth tools.org/) consortium . 
Upon final acce ptance  of th e  subm ission, 
th e  source  code  and tooling de ve lope d 
w ill be  re le ase d th rough  O H T as ope n 
source  softw are .

Proje ct D iscove rie s

Th e  national strate gy of Canada is  to 
m ove  to e le ctronic m e dical re cords by im -
ple m e nting th e  Canada Infow ay m ode l. 
Th is  proje ct h as m ade  a num be r of dis-
cove rie s  during th e  initial application de -
ve lopm e nt. Th e  m ost significant 
discove rie s  are  liste d be low :

D e sign proce ss: th e  Agile  proce ss  w as 
ide al for th e  initial de ve lopm e nt of dis-
ch arge  inte ractions. 

http://www.cihi.ca
http://www.openhealthtools.org
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A sm all te am  th at com m unicate s fre -
q ue ntly (alm ost continuously) and h as a fo-
cuse d scope  can com ple te  a ch alle nging 
proje ct. Using th e  proce ss  w ith  th e  off-
sh ore  te am  re q uire d re fine m e nt as tim e -
z one  issue s  and re duce d face - to- face  inte r-
action prove d to be  ch alle nging. Th e  de ve l-
opm e nt proce ss  e volve d into a m ore  
traditional m ode l w h e re  th e  de sign spe -
cifications w e re  de ve lope d on- site  at M ARC 
H I and im ple m e nte d by th e  off- sh ore  te am . 
Again, fre q ue nt com m unication w as re -
q uire d to k e e p th e  de ve lopm e nt proce ss  on 
track .

Tooling: th e  curre nt tools available  for m a-
nipulation of H L7v3 m e ssage s are  lim ite d 
and difficult to use . Th e  m e ssage s are  com -
ple x from  both  a m ode ling and im ple m e nt-
ation vie w point. From  a m ode ling 
pe rspe ctive , th e  m e ssage s are  de signe d to 
m inim iz e  am biguity of inform ation. Th is  
goal h as be e n re cogniz e d as a k e y com pon-
e nt to providing a fram e w ork  th at can ulti-
m ate ly provide  full inte rope rability. 
H ow e ve r, th is  de sign approach  h as re sulte d 
in a com ple x m e ssage  structure . Th e  H L7v3 
im ple m e ntation te ch nology spe cification 
(ITS) as se le cte d by H L7 is  XM L (h ttp://e n.
w ik ipe dia.org/w ik i/Xm l). Th e  XM L h as 
be e n de signe d w ith  a full se t of sch e m as 
th at de scribe  th e  conte nt re q uire m e nts of a 
valid XM L m e ssage . Th e se  sch e m as are  
ve ry com ple x since  th e y h ave  be e n de -
s igne d to de scribe  com ple te ly all possibilit-
ie s  for th e  transaction. From  a de ve lope r 
pe rspe ctive , th is  can be  intim idating upon 
initial inspe ction. Curre nt autom ation 
tools h ave  lim ite d succe ss  w ith  th e  sch e m -
as and som e  tools fail com ple te ly. In te rm s 
of tim e line ss  and in producing code  th at is  
use ful to th e  de ve lope rs, th e  curre nt state  is  
le ss th an optim al.

Lim ite d application program m e r inte r-
face s (APIs): one  of th e  difficultie s  w ith  th e  
H L7v3 XM L/ITS is  th e  le ve l of com ple xity. 
Existing autom ation yie lds an e xtre m e ly 
cum be rsom e  obje ct m ode l w h ich  consists 
of m any le ve ls of e ncapsulation. 
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A dom ain focuse d API could solve  th is  is -
sue , but to date  th e  APIs de ve lope d h ave  
be e n too abstract to provide  th is  advant-
age .

Expe rie nce d de ve lope rs: th e  lack  of suffi-
cie nt traine d softw are  de ve lope rs is  also 
proving to be  a significant issue  in rolling 
out full- scale  production syste m s. Th e  
re asons for th is  include : i) XM L and w e b-
base d se rvice s arch ite cture  te ch nologie s  
are  re lative ly ne w , appe aring w ith in th e  
last 5 ye ars; ii) de m and for w e ll traine d 
de ve lope rs e xce e ds th e  curre nt supply 
and w ill for th e  fore se e able  future ; and 
iii) e nte rprise  base d softw are  for de -
ve lope r training is  not w ide ly available  
and can be  e xpe nsive  for sm all siz e d de -
ve lope r organiz ations and training insti-
tutions. In sh ort, fe w  organiz ations are  
inve sting sufficie ntly in th e  infrastructure  
(pe ople  and syste m s) to support th e  re -
q uire d de ve lopm e nt e ffort.

Future

Tw o are as h ave  be e n ide ntifie d to offe r 
th e  m ost prom ise  to th e  future  of th e  in-
te rope rable  EH RS:

1. D om ain API. Th e  de sign of a dom ain 
focuse d API could significantly e ase  th e  
building of ne w  applications and at th e  
sam e  tim e  re duce  th e  barrie r to e xisting 
de ve lope rs in th e  h e alth care  dom ain. Th e  
m ain goal of th is  type  of API w ould be  to 
sh ie ld th e  de ve lope rs of PO S applications 
from  th e  com ple xitie s  of th e  XM L ITS. 
Cre ating an ope n source  solution th at 
could form  th e  basis  of e xte nde d and cus-
tom iz e d solutions in th e  com m e rcial 
space  is  curre ntly of prim e  inte re st to th is  
proje ct.

2. Training. Th e  are a of ESB and w e b  se r-
vice s w ith in th e  h e alth care  dom ain re -
q uire s  th e  e ducation of de ve lope rs and 
arch ite cts. Spe cific course s  to bring cur-
re nt de ve lope rs up- to- spe e d in th e  te ch -
nology is  an are a  th at re q uire s  s ignificant 

http://en.wikipedia.org/wiki/Xml
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inve stm e nt and e ffort. In addition, stu-
de nts be ing curre ntly e ducate d in com -
pute r syste m s program s ne e d th e  
opportunity to include  optional course s  in 
th e  h e alth care  dom ain to e nable  th e m  to 
provide  value  to future  e m ploye rs. Th e  
ne e d for ne w  program m ing tale nt in th is  
are a h as be e n ide ntifie d as a significant risk  
to succe ssful full- scale  im ple m e ntation of 
inte rope rable  EH RS in Canada. 

Conclusions

Th e  EH RS proje ct at M ARC H I h as accom -
plish e d a gre at de al in its initial ph ase . Th e  
de m onstration of a succe ssful syste m  h as 
instille d confide nce  in th e  de ve lopm e nt 
com m unity th at th e  Infow ay de sign can be  
im ple m e nte d as spe cifie d. A num be r of 
ch alle nge s re m ain th at w ill be  th e  focus of 
future  re se arch . Th e  prim e  focus is  th e  de -
ve lopm e nt of an appropriate  API th at w ill 
re duce  th e  barrie rs  to full- scale  production 
im ple m e ntation. 
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"O pe n source  ope rating syste m s, d ata-
base s, w e b  se rve rs, and  syste m  utilitie s are  
slow ly m ak ing inroad s into h ospital d ata 
ce nte rs th at form e rly h ouse d  only proprie t-
ary te ch nology prod ucts. Ad d  anoth e r cat-
e gory in w h ich  an ope n source  alte rnative  
is available : inte gration e ngine s."  

Tim  D otson
 Inside  H e alth care  Com puting

Th e  M irth  Proje ct (h ttp://w w w .m irth
proje ct.org) is  an ope n source  h e alth care  
inte rface  e ngine  and inte rface  re pository 
cre ate d and profe ssionally supporte d by 
W e bRe ach  (h ttp://w w w .w e bre ach inc.
com ). M irth  provide s standards- base d 
tools to de ve lop, te st, and de ploy inte rop-
e rability solutions for h e alth care  inform a-
tion syste m s and inform ation e xch ange s.

Th is  article  provide s an ove rvie w  of 
h e alth care  inte rface  e ngine s. It discusse s  
M irth  and th e  h e alth care  and conne ctiv-
ity standards it supports. Lastly, th e  art-
icle  com pare s M irth  to oth e r inte rface  
e ngine s.

Introduction to H e alth care  Inte rface  
Engine s

H e alth care  inte rface  e ngine s, also k now n 
as h e alth care  inte gration e ngine s, solve  
th e  proble m  of sh aring and e xch anging 
data be tw e e n h e alth care  applications. 
D ata inte rch ange  is  a significant proble m  
in h e alth care . Th e re  are  num e rous 
ve ndors, data provide rs, and custom  ap-
plications th at ne e d to e xch ange  inform a-
tion using e volving standards. To m ak e  
th ings w orse , m any le gacy h e alth care  ap-
plications do not support a standard, ye t 
th e y are  re q uire d to inte rcom m unicate  
w ith  oth e r standards- base d applications. 
H e alth care  inte rface  e ngine s conne ct ap-
plications by m apping and transfe rring 
data be tw e e n th e  applications using 
standards and data de finitions unde r-
stood native ly by e ach  application.
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Inte rface  e ngine s h ave  be e n available  for 
m any ye ars and th e re  are  m any e ngine s 
available  in th e  m ark e t. Th e  cost of pro-
prie tary e ngine s range  from  th e  low  h un-
dre ds of dollars to h undre ds of th ousands 
of dollars for organiz ation- le ve l lice nse s. 
A re vie w  of inte rface  e ngine s is  available  
from  KLAS (h ttp://w w w .k lasre se arch .
com ), an inde pe nde nt m ark e t inte lli-
ge nce  re se arch  firm . Th e  KLAS Inte rface  
Engine s M ark e t Re vie w  colle cts data 
about le ading inte rface  e ngine s and 
rank s th e m  by se ve ral crite ria. Th is  article  
w ill discuss an ope n source  inte rface  e n-
gine  calle d M irth . Eve n th ough  M irth  is  
not rank e d by th e  KLAS re vie w , m any 
pe ople  in th e  M irth  com m unity claim  
M irth  is  functionally e q uivale nt to h igh -
e nd proprie tary inte rface  e ngine s.

Introduction to M irth

M irth  is  m iddle w are  th at conne cts h e alth  
inform ation syste m s so th e y can e x-
ch ange  clinical and adm inistrative  data. 
M irth  is  re le ase d unde r th e  M oz illa Public 
Lice nse  v1.1 (h ttp://w w w .ope nsource .
org/lice nse s/m oz illa1.1.ph p) and is  pro-
fe ssionally supporte d by W e bRe ach , a 
H e alth  inform ation te ch nology (IT) solu-
tions com pany base d in California.

Th e re  are  m any standards in h e alth care , 
w ith  a dive rse  range  of protocols and 
type s of data. Th e re  are  diffe re nt h e alth  
inform ation syste m s such  as labs, ph ar-
m acie s, clinics, h ospitals, and m any oth -
e rs. Each  of th e se  syste m s m igh t h ave  
diffe re nt protocols, m ism atch e d ve rsions, 
and incom patible  data. Som e  syste m s 
m igh t active ly use  H L7, X12, and D ICO M  
im age s, w h ile  oth e rs s im ply h ave  a data-
base  to re ad from  or com m unicate  w ith  
XM L and com m a se parate d value s. Add 
to th at th e  lack  of control adm inistrators 
h ave  ove r curre nt and le gacy applica-
tions, and th e  h e alth care  inte rope rability 
proble m  be com e s appare nt. 

http://www.mirthproject.org/
http://www.webreachinc.com/
http://www.klasresearch.com/
http://www.opensource.org/licenses/mozilla1.1.php
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Th is is  w h e re  M irth  ste ps in as th e  e asy to 
use  and de ploy m iddle w are  solution. 
M irth  can lie  be tw e e n any num be r of 
h e alth  inform ation syste m s, w h e th e r 
th e y spe ak  a standard h e alth care  lan-
guage  or not, and h e lp th e m  com m unic-
ate .

M irth  is  a fle xible  h e alth  IT infrastructure  
com pone nt and can se rve  m any role s. It 
can provide  ce ntral inte gration e xch ange  
at a h ospital, an inform ation gate w ay for 
a clinic or re fe re nce  lab, or an inform a-
tion e xch ange  for a H e alth  Inform ation 
Exch ange  (H IE, h ttp://e n.w ik ipe dia.org/
w ik i/H e alth _inform ation_e xch ange ) or 
Local H e alth  Inte gration Ne tw ork  (LH IN, 
h ttp://e n.w ik ipe dia.org/w ik i/Lh in). It 
can also act as th e  inte grate d inte rface  
e ngine   for  an  e le ctronic   h e alth   re cord
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(EH R, h ttp://e n.w ik ipe dia.org/w ik i/Ele ct
ronic_h e alth _re cord) or as an e xtract, 
transform , and load (ETL, h ttp://e n.w ik i
pe dia.org/w ik i/Etl) tool. 

By using a point- and- click  inte rface  and 
JavaScript to m ap data e le m e nts, M irth  
spe e ds th e  de ve lopm e nt of inte rface s for 
se cure  e xch ange  of data across form ats. 
For e xam ple , one  can e xch ange  data from  
a de lim ite d file  to H L7 or vice  ve rsa. Th is  
e ase - of- use  re duce s barrie rs  to th e  form a-
tion of h e alth  inform ation e xch ange s in-
volving dive rse  inform ation syste m s and 
advance s initiative s aim e d at im proving 
patie nt safe ty and continuity of care . Fig-
ure  1 provide s a scre e nsh ot of th is  inte r-
face . In th is  e xam ple , M irth  is  re ce iving 
input from  a database  and h as conve rte d 
th e  data to H L7 form at: 

Figure  1: Database  Re ade r Ch anne l -  Source  Transform e r 

http://en.wikipedia.org/wiki/Health_information_exchange
http://en.wikipedia.org/wiki/Lhin
http://en.wikipedia.org/wiki/Electronic_health_record
http://en.wikipedia.org/wiki/Etl
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Th e  M irth  Re fe re nce  Guide  (h ttp://w w w .
w e bre ach inc.com /w ik i) provide s m any 
m ore  e xam ple s and scre e nsh ots for using 
M irth .

M irth  also provide s an ope n fram e w ork  
and re pository for cre ating and sh aring 
M irth  ch anne ls (h ttp://w w w .m irth proj
e ct.org/inde x.ph p?option=com _docm an
& Ite m id=43). A M irth  ch anne l is  an inte r-
face  th at route s, filte rs, and transform s 
m e ssage s from  one  source  to one  or 
m any de stinations. Th e se  ch anne ls can 
also be  ch aine d toge th e r for m ore  com -
ple x logic. Sh aring ch anne ls e nable s 
th ose  in th e  h e alth care  IT com m unity to 
be ne fit from  th e  w ork  of oth e rs and e lim -
inate s th e  re dundancy inh e re nt in cur-
re nt proce sse s  th at re q uire  e ach  
organiz ation to de ve lop th e  data m ap-
pings be tw e e n syste m s. An ide ology th at 
focuse s  on sh aring and ope nne ss  is  a m a-
jor le ap forw ard ove r th e  close d and pro-
prie tary syste m  th e  h e alth care  IT 
com m unity is  use d to. Th is  com m unity-
base d, ope n approach  h as be e n de m on-
strate d to spe e d innovation in oth e r in-
dustrie s  and is  now  available  for th e  first 
tim e  in h e alth care .

Th e  inte rope rability proble m  is  unive rsal 
and, as a re sult, M irth  h as a global com -
m unity of e nd- use rs  and contributors. 
M irth  h as be e n succe ssfully use d in pro-
duction at h undre ds of facilitie s. Be low  is  
a sam ple  of som e  of M irth 's  profe ssion-
ally supporte d custom e rs:

• Inte rior H e alth , Vancouve r 

• Infe ction Pre ve ntion and Control 
   Program , Calgary H e alth  Re gion 

• H e alth Bridge , O h io 

• Indiana H e alth  Inform ation Exch ange , 
   Indiana 

• Re dw ood M e dNe t, California 
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• M e dSph e re , California 

• Epocal, O ttaw a 

• San Joaq uin Ge ne ral H ospital, 
   California 

• Tarrant County H e alth  APC, Te xas 

• Silve r Cross H ospital, Illinois 

• VA, Pe nnsylvania 

• NH S, U K 

Supporte d H e alth care  and Conne ctivity 
Standards

M irth  supports h e alth care  standards 
such  as H L7 (h ttp://e n.w ik ipe dia.org/
w ik i/H L7) for th e  e xch ange , inte gration, 
sh aring and re trie val of e le ctronic h e alth  
inform ation, D ICO M  (h ttp://e n.w ik i
pe dia.org/w ik i/D icom ) for m e dical im a-
ging, X12 (h ttp://e n.w ik ipe dia.org/w ik i/
X12) for th e  transm ission of e le ctronic 
data, NCPD P (h ttp://e n.w ik ipe dia.org/
w ik i/NCPD P) for ph arm acy data, and 
XM L (h ttp://e n.w ik ipe dia.org/w ik i/XM L) 
to facilitate  inform ation flow  for lab re s-
ults, m e dical re cords, radiology data, 
transcription inform ation, claim s data, 
and so on. Th e se  standards are  furth e r de -
scribe d be low .

Supporte d h e alth care  data standards 
include :

H L7 v2 &  v3: H e alth  Le ve l 7 is  a w ide ly re -
cogniz e d standard for e xch anging h e alth -
care  inform ation be tw e e n h e alth care  
applications and syste m s. M ore  inform a-
tion can be  found at h ttp://w w w .h l7.org/.

D ICOM : D igital Im aging and Com m unic-
ations in M e dicine  is  a standard th at sup-
ports m e ssaging and im aging be tw e e n 
im aging de vice s and syste m s. M ore  in-
form ation can be  found at h ttp://m e dic
al.ne m a.org/. 

http://www.webreachinc.com/wiki
http://www.mirthproject.org/index.php?option=com_docman&Itemid=43
http://en.wikipedia.org/wiki/HL7
http://en.wikipedia.org/wiki/Dicom
http://en.wikipedia.org/wiki/X12
http://en.wikipedia.org/wiki/NCPDP
http://en.wikipedia.org/wiki/XML
http://medical.nema.org/
http://www.hl7.org
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NCPD P: M irth  supports th e  National 
Council for Pre scription D rug Program s 
Script standard w h ich  facilitate s e Pre -
scribing (h ttp://e n.w ik ipe dia.org/w ik i/
Epre scribing). M ore  inform ation can be  
found at h ttp://w w w .ncpdp.org/.

ED I X12: M irth  supports th e  com m on 
transaction se ts for h e alth care  and insur-
ance . M ore  inform ation can be  found at 
h ttp://w w w .x12.org/.

XM L: XM L is  M irth 's  native  form at and 
M irth  h as robust XM L support including 
support for XSLT.

M irth  also provide s robust support for 
th e  follow ing conne ctivity standards and 
protocols:

* JD BC 

* SM TP 

* Sam ba 

* D e lim ite d file  such  as CSV 

* FTP and SFTP 

* H TTP/H TTPS 

* JavaScript Custom  Conne ctor 

* JM S 

* M LLP 

* PD F and RTF 

* SO AP and TCP

Proje ct Com parison

Alth ough  M irth  is  in th e  ve ry spe cific do-
m ain of ope n source  softw are  (O SS) inte g-
ration e ngine s th at focus on h e alth care , 
th e re  are  oth e r O SS inte gration e ngine s 
in th e  sam e  dom ain.
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JEngine  (h ttp://je ngine .org) is  anoth e r 
ope n source  e nte rprise  inte gration e n-
gine  im ple m e nte d in Java. JEngine  is  de -
ploye d inside  th e  JBoss (h ttp://e n.w ik i
pe dia.org/w ik i/Jboss) application se rve r, 
and use s  XM L configuration file s and 
Be anSh e ll (h ttp://e n.w ik ipe dia.org/w ik i/
Be ansh e ll) in orde r to se t up inte rface s. 
Th e  late st ve rsion of JEngine  w as re le ase d 
m ore  th an 5 ye ars ago, in O ctobe r of 2003.

Ch ainBuilde r (h ttp://ch ainforge .ne t) is  
an ope n source  inte gration e ngine  th at 
use s  its ow n Ente rprise  Se rvice  Bus (ESB, 
h ttp://e n.w ik ipe dia.org/w ik i/Ente rprise _
se rvice _bus). Th e  Ch ainBuilde r ESB com -
pone nts are  Java Busine ss  Inte gration 
(JBI, h ttp://e n.w ik ipe dia.org/w ik i/Jbi) 
com pliant, supporting com m on proto-
cols and th e  parsing of h e alth care  stand-
ards lik e  H L7 and X12. Inte rface s are  
configure d using plugins for th e  Eclipse  
inte grate d de ve lopm e nt e nvironm e nt 
(ID E), and it m igh t tak e  som e  pre vious 
de ve lopm e nt e xpe rie nce  to ge t starte d.

XAw are  (h ttp://xaw are .org) is  a Spring 
(h ttp://e n.w ik ipe dia.org/w ik i/Spring_
Fram e w ork ) base d inte gration e ngine  
th at w as re ce ntly ope n source d. Lik e  
Ch ainBuilde r, XAw are  use s  th e  Eclipse  
ID E for cre ating and de ploying inte rface s 
th rough  plugins. Th ough  XAw are  doe s 
not spe cifically targe t h e alth care , it is  a 
ge ne ric inte gration e ngine  th at supports 
m any e ndpoints and protocols, including 
X12.

M irth  se parate s itse lf from  oth e r com pe t-
itors and ope n source  tools by its e ase  of 
use . M irth  can be  dow nloade d, installe d, 
and configure d to h ave  a custom  inte r-
face  running in a m atte r of m inute s. Afte r 
a fe w  sim ple  ste ps, any syste m  can be  
configure d to re ce ive  and/or se nd H L7 
and m any oth e r h e alth care  standards. Al-
th ough  M irth  is  ope n source , it is  w ide ly 
re cogniz e d to be  fe ature  com parable  to 
com m e rcial h e alth care  inte gration tools. 

http://en.wikipedia.org/wiki/Eprescribing
http://www.ncpdp.org/
http://www.x12.org
http://jengine.org
http://en.wikipedia.org/wiki/Jboss
http://en.wikipedia.org/wiki/Beanshell
http://chainforge.net
http://en.wikipedia.org/wiki/Enterprise_service_bus
http://en.wikipedia.org/wiki/Jbi
http://xaware.org
http://en.wikipedia.org/wiki/Spring_Framework
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M irth  now  h as ove r 50,000 dow nloads 
and is  se e n by m any as one  of th e  top 
com pe titors in th e  h e alth care  inte gration 
e ngine  space . 

Conclusion

Th e  com bination of ope n source  and a 
standards- base d approach  to h e alth care  
inte rope rability h as re sonate d w ith  th e  
global h e alth  inform ation te ch nology 
com m unity. H e alth care  e xe cutive s w e l-
com e  M irth  to th e ir tooling portfolio be -
cause  it is  fe ature - com parable  to 
com m e rcial tools, acce le rate s inte rface  
de ve lopm e nt, and is  profe ssionally sup-
porte d. Conse q ue ntly, M irth  h as be e n ad-
opte d by num e rous h ospitals, clinics, 
inform ation e xch ange s, inte grators, and 
application de ve lope rs.

To im prove  M irth , W e bRe ach  is  now  
building additional and com ple m e ntary 
ope n source  infrastructure  building 
block s. For e xam ple , w e  are  de ve loping 
an ope n source  Ente rprise  M aste r Patie nt 
Inde x (EM PI) th at can be  use d to disam -
biguate  patie nt ide ntitie s  across diffe re nt 
h e alth care  applications, syste m s and or-
ganiz ations. 
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"W e  e xpe ct to build  th e  proje ct e cosyste m  
by e ncouraging th e  h e alth care  trad ing 
partne rs to participate  as contributors, 
m e m be rs of th e  proje ct ad visory council 
and  e arly ad aptors of tools d e live re d  by 
th e  proje ct."
h ttp://w w w .ope nh e alth tools.org/Re ports

/Jul08/Supply% 20Ch ain% 20Tooling.pdf

Th e  O pe n H e alth  Tools (O H T, h ttp://w w w
.ope nh e alth tools.org) initiative  is  cre at-
ing an e cosyste m  focuse d on th e  produc-
tion of softw are  tooling th at prom ote s 
th e  e xch ange  of m e dical inform ation 
across political, ge ograph ic, cultural, 
product, and te ch nology line s. At its core , 
O H T be lie ve s th at th e  availability of h igh -
q uality tooling th at inte rope rate s w ill pro-
pe l th e  industry forw ard, e nabling organ-
iz ations and ve ndors to build products 
and syste m s th at e ffe ctive ly w ork  toge th -
e r. Th is  w ill “raise  th e  inte rope rability 
bar” as a re sult of h aving tools th at just 
w ork .

To ach ie ve  th e se  lofty goals, care ful con-
side ration m ust be  m ade  to th e  constitu-
e ncie s  th at w ill be  m ost affe cte d by an 
O H T- influe nce d w orld. Th is  docum e nt 
outline s a vision of O H T’s im pact to th e se  
stak e h olde rs. It doe s not e xplain th e  O H T 
proce ss  itse lf or h ow  th e  O H T com -
m unity ope rate s. Inste ad, w e  place  e m -
ph asis  on th e  im pact of th at proce ss  
w ith in th e  h e alth  industry. Th e  catch -
ph rase  “code  is  k ing” unde rpins th is  doc-
um e nt, m e aning th at th e  m anife station 
of any ope n source  com m unity lie s  in th e  
products and te ch nology it produce s.

OH T Stak e h olde rs

To be tte r unde rstand O H T and th e  im -
pact O H T can h ave  w ith in th e  industry, 
w e  w ill conside r th e  inte raction w ith  
th re e  stak e h olde r groups th at w ill be  con-
sum ing or using O H T te ch nology. It is  im -
portant to h igh ligh t th at e ach  of th e  
be low  cate gorie s  focuse s  on individuals 
and not organiz ations. 22

Any give n organiz ation m ay h ave  m e m -
be rs in any or all of th e  cate gorie s  be low , 
e ith e r as e m ploye e s  or as be ne ficiar-
ie s/custom e rs.

End-use rs: individuals th at are  dire ctly 
inte racting w ith  syste m s th at contain 
O H T code . Th e se  include  care give rs, pa-
tie nts, adm inistrators, case  w ork e rs, and 
any oth e r individual providing or re ce iv-
ing h e alth care  se rvice s or be ne fits using 
h e alth care  inform ation te ch nology (IT) 
applications.

Ope rational use rs: individuals th at affe ct 
th e  purch ase , de ploym e nt, ope rations, 
m ainte nance , and sustainm e nt of h e alth -
care  IT syste m s and solutions w ith in th e  
organiz ations th e y support. Th is  w ould 
include  CIO s, syste m  adm inistrators, de -
partm e nt m anage rs, re q uire m e nts m an-
age rs, h e alth  inform aticians, and IT staff.

D e ve lope rs: individuals th at de sign and 
produce  w ork ing, e xe cutable  im ple m e nt-
ations of softw are  code  th at run on a m a-
ch ine . Th is  include s de ve lope rs, softw are  
e ngine e rs, product arch ite cts, and sys-
te m s inte grators.

From  th e  above  de finitions, it is  fairly 
cle ar th at th e se  com m unitie s  are  distinct 
and w ill h ave  diffe re nt e xpe ctations, in-
te re sts, inte ractions, and ultim ate ly diffe r-
e nt succe ss  m e asure s  vis- à- vis O H T. It is  
re asonable  to anticipate  th at h e alth care  
organiz ations w ill h ave  pre se nce  across 
all cate gorie s  and e ve n som e  individuals 
are  lik e ly to span across groups. Th e  ne xt 
se ction w ill clarify th e se  diffe re nce s.

Stak e h olde rs' Expe ctations

To be tte r unde rstand th e  stak e h olde rs 
and th e ir e xpe ctations, w e  discuss th e  fol-
low ing: 

http://www.openhealthtools.org/Reports/Jul08/Supply%20Chain%20Tooling.pdf
http://www.openhealthtools.org
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Curre nt busine ss ch alle nge s: to e nd-
use rs, h e alth care  inform ation is  curre ntly 
not available  w h e re , w h e n, and in th e  
form at it is  ne e de d. Th e re  are  inconsist-
e ncie s  and diffe re nce s am ong syste m s 
w ith  long w ait tim e s for IT staff to ad-
dre ss  th e se  issue s. For ope rational use rs, 
be st- suite  applications don’t addre ss  all 
th e  busine ss  ne e ds and be st- of- bre e d ap-
plications cre ate  inte gration ch alle nge s 
and adde d e xpe nse . Inconsiste ncie s  in 
ope rational ne e ds foste r duplicative  infra-
structure , staffing, and support. For de -
ve lope rs, s ignificant inve stm e nts are  
re q uire d to build any softw are  infrastruc-
ture  th at is  not core  to th e ir product offe r-
ings. Explosive  h e te roge ne ity furth e r 
com plicate s de ve lopm e nt, e spe cially for 
application program m ing inte rface s 
(APIs) and standards support.

Ope rational obje ctive s and e xpe cta-
tions: e nd- use rs  e xpe ct th at syste m s 
sh ould be  re liable , e asy- to- use , use r- cus-
tom iz e d, fle xible , and support ne w  m od-
alitie s  such  as m obile  com puting, 
ce ll- ph one s, and th e  Inte rne t. In sh ort, 
“IT sh ouldn’t m ak e  m y job any h arde r.” 
O pe rational use rs e xpe ct syste m s to: i) be  
ope rationally re liable ; ii) pe rform  w e ll; 
and iii) com ply w ith  industry drive rs 
such  as gove rnm e nt m andate s and se cur-
ity conside rations. Th e y also look  for th e  
ability to fle xibly de ploy, m onitor, and 
m anage  installe d syste m s. D e ve lope rs e x-
pe ct softw are  tools th at provide  fle xibility 
and th e  ability to de live ry h igh - q uality 
code  q uick ly. Th e y also h ave  a pre fe re nce  
for tools th at m ak e  task s  e asie r or w h ich  
e lim inate  te dious ch ore s  and allow  th e  
de ve lope r to focus on th e  task  at h and.

Anticipate d be ne fit from  OH T: e nd-
use rs  e xpe ct im prove d acce ss  to h e alth -
care  inform ation and inte rope rability 
am ong ve ndor and supplie r pack age s. 
O pe rational use rs e xpe ct a re duce d inte g-
ration burde n, im prove d inte rope rability 
am ong off- th e - sh e lf pack age s, and a re -
duce d   support   burde n  re sulting    from  23

m ore  aligne d industry offe rings. D e -
ve lope rs e xpe ct h igh - q uality tools and 
com pone nts th at “just w ork ”, im prove  
productivity, and im prove  tim e  to m ark e t 
de live ry.

Point of inte rse ction w ith  OH T: th e  inte r-
action w ith  e nd- use rs  w ill be  indire ct as 
th e y w ill use  syste m s th at h ave  O H T com -
pone nts. Inte raction w ith  ope rational 
use rs w ill be  dire ct as th e y w ill use  tools 
and applications built using O H T te ch no-
logy. It w ill also be  indire ct as th e y spe cify 
purch ase s  com plying w ith  industry 
standards im ple m e nte d by O H T and as 
ve ndors are  ince nte d to e ngage  in O H T. 
D e ve lope rs w ill h ave  dire ct inte raction as 
th e y w ill use  O H T tools, com pone nts, 
and oth e r contributions to th e  O H T code -
base . 

Succe ss m e asure : e nd- use rs  e xpe ct re -
duce d burde n, im prove d job pe rform -
ance , and ubiq uitous acce ss  to 
inform ation w h e re  and w h e n th e y ne e d 
it. O pe rational use rs e xpe ct im prove d 
ability to e ffe ctive ly inte grate  products 
and inte rope rate  w ith in and outside  of 
th e  busine ss. O H T e xpe cts a controlle d 
grow th  in th e  num be r of de ve lope rs.

H e alth care  Organizations and OH T

As a m ark e t se ctor, h e alth care  is  particu-
larly com ple x. Th e se  com ple xitie s  are  
se lf- e vide nt w ith in h e alth care  organiz a-
tions, as any give n organiz ation is  lik e ly 
to h ave  m ost if not all of th e  stak e h olde rs 
ide ntifie d above . For O H T to add value  to 
h e alth care  organiz ations, w e  m ust look  
be yond organiz ational labe ls.

To be tte r unde rstand th e  nature  of th e  in-
te ractions of diffe re nt organiz ations w ith  
O H T, and th e  busine ss  value  th at m ay be  
re aliz e d by participating, w e  provide  an 
analysis  of th e  touch  points of diffe re nt 
organiz ational role s w ith  th e  O H T com -
m unity. 
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Note  th at th e se  organiz ational role s are  
cate goriz e d by function, such  as provid-
ing care  or paying for se rvice s, and not by 
th e  organiz ations th e m se lve s. Quite  
sim ply, th is  w as done  as m any organiz a-
tions tak e  on m ultiple  role s, e spe cially 
w h e n diffe re nce s across countrie s  are  
conside re d. W e  do not discuss a gove rn-
m e ntal role  as w e  inste ad e le cte d to e nu-
m e rate  th e  diffe re nt type s of activitie s  
gove rnm e nt organiz ations m ay play.

Provide r, paye r, or public h e alth  organiz -
ation: th is  role  re ce ive s th e  follow ing be -
ne fits from  O H T involve m e nt: i) th e  
opportunity to ince nt and le ve rage  co- in-
ve stm e nts w ith  pe e r organiz ations; ii) im -
prove d de - facto inte rope rability am ong 
com m e rcial applications; iii) im prove d 
ability to influe nce  and im pact com m e r-
cial ve ndors; and iv) influe nce  on O H T 
prioritie s. Contributions to th e  O H T com -
m unity include  use  case s, subje ct m atte r 
e xpe rts, organiz ational re q uire m e nts, de -
ve lopm e nt re source s, funding, and code  
contributions. O H T w ill provide  th e  fol-
low ing te ch nology outputs: i) applica-
tions as de m onstrate d proof- of- conce pt 
or arch ite ctural prototype s; ii) tooling to 
facilitate  custom  inte gration or de ve lop-
m e nt; and iii) m ark e tplace  ve ndor 
product offe rings aligne d w ith  re q uire -
m e nts ne e ds.

Ove rsigh t and re gulatory: be ne fits in-
clude : i) re duce d cost to te st and assure  
im ple m e ntations due  to a sh are d code -
base ; and ii) im prove d m ark e tplace  com -
pliance  re sulting from  re q uire m e nts 
support in an ope n source  softw are  (O SS) 
code base . Th is  role  can contribute  q ual-
ity assurance , conform ance , te sting, sub-
je ct m atte r e xpe rts, and re q uire m e nts. It 
can also h e lp to e stablish  O H T prioritie s. 
Re ce ive d te ch nology outputs include  th e  
e stablish m e nt of standard te st h arne sse s  
and an O SS code base  conform ant w ith  
ove rsigh t e xpe ctation.
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Product ve ndor: be ne fits include : i) re -
duce d cost of non- diffe re ntiating soft-
w are  product infrastructure  inve stm e nts; 
ii) incre ase d m ark e t sh are  re sulting from  
ove rall com m unity grow th  foste re d by 
O SS; iii) im prove d q uality re sulting from  
a ve tte d O SS code base ; iv) im prove d sigh t 
line s to th e  ne e ds of a pote ntial custom e r 
base ; and v) m ark e t branding and 
product positioning. Contributions can 
include  code  and de ve lopm e nt re source s.

Inte grator: be ne fits include : i) re duce d 
inte gration risk  re sulting from  e nh ance d 
ve ndor product inte rope rability; ii) im -
prove d sigh t line s to th e  ne e ds of a pote n-
tial custom e r base ; iii) th e  ability to 
influe nce  O H T prioritie s; and iv) m ark e t 
branding and positioning. Contributions 
can be  re source  contributions such  as 
pe rsonne l or capital, subje ct m atte r e x-
pe rts, code , inte gration and im ple m e nta-
tion e xpe rie nce , te sting, and q uality 
assurance . Te ch nology outputs include  a 
le ve rage able  code base  in th e  form  of 
tools and applications.

Standards de ve lopm e nt organization: 
be ne fits include : i) re duce d or e lim inate d 
custom  tooling; ii) im prove d m ark e tplace  
product support; iii) im prove d ability to 
de ve lop standards; iv) im prove d value  of 
h e alth care  standards produce d; and v) 
th e  ability to influe nce  O H T prioritie s. 
Contributions can include  use  case s, sub-
je ct m atte r e xpe rts, organiz ational re -
q uire m e nts, and funding. In re turn, th e  
te ch nology re ce ive d include s tooling 
w h ich  supports th e  standards de ve lop-
m e nt proce ss, h e alth care  standards- com -
pliant m ark e t offe rings, and an O SS 
code base .

Foundation: be ne fits include  tangible  
h e alth  com m unity im pact from  inve st-
m e nt and th e  ability to ince nt m ain-
stre am  m ark e tplace  ch ange  aligne d w ith  
th e  Foundation's obje ctive s. Contribu-
tions include  influe nce  on O H T prioritie s  
and funding to th e  O H T com m unity. 
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Te ch nology be ne fits include  a le ve rage -
able  ope n source  platform  code base , tool-
ing, and inte rope rable  com m e rcial 
m ark e tplace  product support.

Conclusion

Spanning be yond cultural, organiz ation-
al, and ge opolitical line s, h e alth care  or-
ganiz ations th e  w orld ove r sh are  a 
tre m e ndous num be r of q ualitie s  and ob-
je ctive s. O bje ctive s such  as im proving 
care  q uality and outcom e s are  sh are d 
ne e ds. Foste ring inform ation q uality, 
availability, and acce ss  is  e sse ntial to suc-
ce ss. Re cogniz ing m ark e tplace  h e te roge n-
e ity w h ile  still prom oting inte rope rability 
is  k e y. O H T foste rs th e se  obje ctive s by 
providing an e cosyste m  w h e re  organiz a-
tions across th e  dom ain can collaborate , 
e ngage , and ultim ate ly produce  solutions 
th at w ork  to re aliz e  th e se  goals. 

“Code  is  k ing” h as tangible  im pacts and 
im ple m e ntation m atte rs. By e stablish ing 
a com m on, ope n, available  code  infra-
structure  th at can be  use d by organiz a-
tions, ve ndors, and inte grators, th e  bar to 
inte rope rability is  raise d and th e  costs 
and risk s  of doing so are  re duce d. O H T 
e stablish e s  an e cosyste m  into w h ich  a 
h uge  varie ty of constitue nts and organiz -
ations can e ffe ctive ly e ngage . Th is  is  of 
param ount im portance , as it foste rs th e  
e nvironm e nt ne e de d for collaboration, 
co- inve stm e nt, and ultim ate ly th e  de ve l-
opm e nt of solutions th at addre ss  th e  di-
ve rse  ne e ds of th e  com m unity w h ile  
foste ring th e  s h aring of ide as and inve st-
m e nt burde ns. 
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Sk ip M cGaugh e y is Exe cutive  D ire ctor of 
O pe n H e alth  Tools. O pe n H e ath  Tools is a 
collaborative  ope n source  e ffort b e tw e e n 
national h e alth  age ncie s, m ajor h e alth -
care  provid e rs, re se arch e rs, acad e m ics, in-
te rnational stand ard s bod ie s and  
com panie s from  Australia, Canad a, 
Unite d  State s, Unite d  Kingd om  and  
Europe . Its goal is to d e ve lop com m on 
h e alth care  IT prod ucts and  se rvice s and  
provid e  softw are  tools and  com pone nts 
th at acce le rate  th e  im ple m e ntation of e le c-
tronic h e alth  inform ation inte rope rab il-
ity. Sk ip w as co- found e r of Eclipse , a 
m ulti- language , m ulti- ve nd or ope n 
source  platform  for tool inte gration. Th e re  
are  ove r 800,000 organiz ations and  four 
m illion   d e ve lope rs  using   Eclipse . Ec-
lipse  pione e re d  th e  link age  b e tw e e n build -
ing ope n source  softw are  and  e nabling 
succe ssful and  profitable  e cosyste m s to d e -
live r te ch nology to custom e rs.

Ke n Rub in is a se nior h e alth care  arch ite ct 
w ith  a le ad ing syste m s inte grator. H is fo-
cus is inform atics and  e le ctronic h e alth  re -
cord s inte rope rab ility. H e  h as supporte d  
th e    [U S]   Ve te rans    H e alth  Ad m inistra-
tion and  th e  [U K] National Program m e  
for IT. M r. Rub in ch airs com m itte e s for th e  
O M G, H L7, O pe n H e alth  Tools, and  th e  
H e alth care  Se rvice s Spe cification Proje ct 
(H SSP), and  h as b e e n involve d  in h e alth -
care  for ove r a d e cad e . 
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"Th e  ind ustry h as le arne d  by e xpe rie nce  
th at th e  only softw are - re late d  stand ard s 
to fully ach ie ve  [th e ir] goals are  th ose  
w h ich  not only pe rm it but e ncourage  
ope n source  im ple m e ntations. O pe n 
source  im ple m e ntations are  a q uality and  
h one sty ch e ck  for any ope n stand ard  th at 
m igh t b e  im ple m e nte d  in softw are ..."  
h ttp://w w w .ope nsource .org/osr- rationale

M any ope n source  proje cts im ple m e nt 
ope n standards. W e  inte rvie w e d five  de -
ve lope rs w h o im ple m e nte d diffe re nt 
ope n standards in ope n source  proje cts 
to find out h ow  m uch  inte rplay th e re  w as 
be tw e e n im ple m e ntors and standards de -
ve lope rs and h ow  im portant th is  com m u-
nication w as as th e y program m e d th e  
de tails of th e  spe cifications. O ur som e -
w h at une xpe cte d finding w as th at de -
ve lope rs pre fe rre d to w ork  from  th e  
printe d spe cification, se parate  from  th e  
standards source . W h e n ask e d for a re as-
on, m ost re porte d th at re source  con-
straints pre ve nte d th e m  from  w riting 
code  and spe cifications at th e  sam e  tim e ; 
anoth e r factor w as th e  satisfaction th at 
com e s from  w ork ing inde pe nde ntly. 
M ost of th e  de ve lope rs w e  spok e  to w e re  
m ore  th an h alfw ay th rough  th e ir de ve lop-
m e nt be fore  th e y e ve n conside re d re port-
ing spe cification proble m s to th e  source  
organiz ation. Alth ough  th is  spe ak s  w e ll 
for th e  ove rall q uality of com pute r in-
dustry spe cifications, it also m e ans th at 
fe e dback  from  ope n source  de ve lope rs is  
not ge tting back  to th e  spe cification's au-
th ors.

Ope n Source  and Ope n Standards

O pe n source  and ope n standards are  not 
th e  sam e  th ing. O pe n source  re fe rs to 
softw are  w h ose  source  code  is  fre e ly 
available  to use rs  for re fe re nce , de bug-
ging, m odification, and/or e xte nsion. 
O pe n standards are , typically, spe cifica-
tions: form al de scriptions of softw are  or 
softw are  inte rface s. 
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O pe n standards m ay h ave  re fe re nce  im -
ple m e ntations, but th e  de scription in th e  
form al standard typically tak e s  pre ce d-
e nce  ove r th e  be h aviour of a re fe re nce  im -
ple m e ntation.

It is  inte re sting th at th e  tw o ph rase s  use  
th e  w ord “ope n” so diffe re ntly: For ope n 
source , ope n m e ans th at th e  source  code  
m ust be  distribute d w ith  e ve ry copy of an 
e xe cutable  application and e ve ry re cipi-
e nt m ust be  allow e d to m odify and dis-
tribute  th e  source  code  fre e ly to 
subse q ue nt use rs. In ope n standards, 
ope n signifie s  th at th e  standards proce ss  
is  ope n to participation and th at th e  com -
ple te d standards are  available  to e ve ry-
one . W ork ing docum e nts and drafts are  
typically k e pt private  to th e  issuing organ-
iz ation’s m e m be rs, and th e re  m ay be  re as-
onable  conditions for participation such  
as m e m be rsh ip fe e s, but any pe rson or 
com pany m ay participate  as a m e m be r at 
a m e aningful le ve l. M any standards or-
ganiz ations give  copie s  of th e ir standards 
aw ay for fre e  and th e  righ t to im ple m e nt 
a standard is  typically also fre e  and, if 
not, is  available  on fair and e q uitable  
te rm s.

In com puting, standards e nable  portabil-
ity and inte rope rability. Portability in-
clude s: i) application code  ports be tw e e n 
ope rating syste m s or com pile rs; ii) m id-
dle w are  arch ite cture  ports be tw e e n sys-
te m s- - its source  code  m ay also port but 
not ne arly to th e  sam e  e xte nt; and iii) a 
de ve lope r’s  s k ills porting from  one  plat-
form  to anoth e r. Each  tim e  som e th ing 
ports, som e one  save s tim e  and m one y. In-
te rope rability also pays, m otivating com -
panie s  to ge t toge th e r and w rite  
standards.

O n e xam ination, w e  se e  th at th e  tw o ap-
proach e s  are  com ple m e ntary:

http://www.opensource.org/osr-rationale
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• ope n standards ne e d im ple m e ntations 
   to provide : i) confirm ation of th e ir suit-
   ability; ii) a m ark e t pre se nce ; and iii) 
   fe e dback  from  im ple m e ntors and use rs  

• ope n source  de ve lopm e nt proje cts ne e d 
   guidance  and dire ction re garding th e ir 
   inte rface s for inte rope rability and 
   portability 

Each  be ne fits from  th e  products of th e  
oth e r and th is  syne rgy can be  found in 
m any proje cts.

W e  inte rvie w e d de ve lope rs of ope n 
source  tools base d on ope n standards to 
inve stigate  th e  inte rplay be tw e e n ope n 
source  de ve lopm e nt proje cts and ope n 
standards adoption and m ainte nance . 
W e  h ad e xpe cte d th at com m unication 
w ould flow  libe rally in both  dire ctions, 
but found th at w as not th e  case . M ost of 
th e  de ve lopm e nt proje cts pre fe rre d to re -
gard th e  spe cifications as re ad- only docu-
m e nts and w e re  able  to code  
productive ly straigh t from  th e  printout. 
O ur re ports from  five  diffe re nt proje cts 
and our conclusions follow .

ArgoU M L

Jason Robbins starte d th e  ArgoU M L pro-
je ct (h ttp://argoum l.tigris.org/) to build a 
m ode ling tool base d on th e  O bje ct M an-
age m e nt Group's(O M G, h ttp://w w w .om g.
org/) standard unifie d m ode ling lan-
guage  (U M L, h ttp://e n.w ik ipe dia.org/
w ik i/Unifie d_M ode ling_Language ). H e  
h as s ince  m ove d on to oth e r proje cts, but 
staye d w ith  th is  and a num be r of oth e r 
standards- base d O SS proje cts long 
e nough  to give  us som e  good fe e dback . 
Jason conside rs th is  proje ct to be  a con-
sum e r of standards, and points out th at a 
w e ll- w ritte n and w e ll- use d standard w ill 
h ave  th ousands m ore  re ade rs and im ple -
m e ntors th an auth ors. 
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Th e  usual case  is  a group isolate d from  
th e  spe cification auth ors, coding along 
w ith out a bre ak  unle ss th e y e ncounte r an 
inconsiste ncy or am biguity of such  con-
se q ue nce  th at th e y contact th e  issuing or-
ganiz ation to h ave  it re solve d. 
Inte rpre tation of w ords or ph rase s  in 
O M G spe cifications is  one  of th e  large st 
source s of file d issue s. Jason w as th e  first 
pe rson to point out som e th ing th at w e  ul-
tim ate ly h e ard from  m any dire ctions.

Any proje ct th at consum e s spe cifications 
but w h ich  doe sn’t h e lp w rite  th e m  m ust 
e ith e r acce pt th e  lim itations of th e  stand-
ards as th e y are  or de lay im ple m e nting 
th e  affe cte d part of th e  proje ct until th e  
proble m  is  re solve d by th e  issuing organ-
iz ation. Anyone  m ay subm it an issue  
about a spe cification to O M G using 
h ttp://w w w .om g.org/te ch nology/issue s
form .h tm , but it typically tak e s  w e e k s  or 
e ve n m onth s for th e se  to be  re solve d. 
Th is  is  an e te rnity in ope n source  de ve l-
opm e nt tim e . O M G h as an acce le rate d 
re solution proce ss  th at, for a re stricte d 
class of urge nt issue s, de live rs a re solu-
tion in only tw o w e e k s. Rare ly use d, th is  
proce ss  still lack s th e  q uick  re sponse  
tim e  re q uire d by m ost ope n source  pro-
je cts.

M ark o Boge r discove re d th e  ArgoU M L 
proje ct afte r Jason Robbins h ad com -
ple te d h is  w ork  and m ove d on. It im ple -
m e nte d only four diagram s and M ark o 
ne e de d anoth e r five  for h is  w ork , so h e  
gath e re d a group of stude nts and starte d 
to code . As w ith  our oth e r e xam ple  de -
ve lope rs, th e  cre w  w ork e d straigh t from  
th e  spe cification w ith out contacting any 
of its auth ors.

O ne  of th e  m ost inte re sting parts of th e  
proje ct w as th e  building of a M O F- com -
pliant (m e ta- obje ct facility, h ttp://e n.
w ik ipe dia.org/w ik i/M e ta- O bje ct_Facility) 
re pository from  th e  m e tam ode l. 

http://argouml.tigris.org/
http://www.omg.org
http://en.wikipedia.org/wiki/Unified_Modeling_Language
http://www.omg.org/technology/issuesform.htm
http://en.wikipedia.org/wiki/Meta-Object_Facility
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In a convincing te st- case  for code  re - use  
base d on standards, th e y convince d Nov-
osoft to ope n up th e  source  for its M O F-
com pliant re pository toolxix, allow ing 
th e m  to update  it to U M L 1.3 and XM I 1.0 
(h ttp://nsum l.source forge .ne t/). Late r 
th e y sw itch e d to M D R, a m e tadata re pos-
itory from  Sun’s ope n source  Ne tBe ans 
proje ct, e nabling a m ove  to U M L 1.4 and 
XM I 1.2. Th is  provide d a soph isticate d re -
pository syste m , dynam ically updatable  
from  one  ve rsion of th e  m e tam ode l to th e  
ne xt, or to a spe cializ e d profile . W ith out 
an ope n standard for th e  re pository struc-
ture  and inte rface s, th e  straigh tforw ard 
re pository sw itch  w ould h ave  be e n diffi-
cult at be st.

Partw ay th rough  th e  w ork , th e y atte nde d 
an acade m ic confe re nce  w h e re  th e y m e t 
m any of th e  auth ors of th e  spe cifications 
th e y w e re  im ple m e nting. D ire ct contact 
continue d afte r th e  confe re nce , as th e  
group staye d in touch  as coding contin-
ue d. M ark o re ports th at th is  did in fact 
m ak e  a diffe re nce , but not in th e ir coding 
to e xisting spe cifications. Inste ad, it 
m ade  th e m  m ore  aw are  of parts of th e  
spe cification th e y h ad ove rlook e d and of 
ne w  spe cifications unde r de ve lopm e nt.

Around th is  tim e , th e  ArgoU M L te am  
split: one  group continue d th e  ope n 
source  de ve lopm e nt w h ile  th e  oth e r, le d 
by M ark o, took  a snapsh ot of th e  BSD - li-
ce nse d source  as th e  basis  for a com pany 
w h ich  th e y nam e d Ge ntle w are . Using a 
conve ntional busine ss  m ode l, th e y e x-
pande d ArgoU M L into a se t of m ode ling 
tools. Th e y also joine d O M G, subm itte d 
to th e  U M L 2.0 diagram  inte rch ange  spe -
cification, and ch aire d th e  com m itte e  fi-
naliz ing th e  spe cification. Th is  is  an 
e xce lle nt e xam ple  of th e  inte rplay 
be tw e e n ope n source , ope n standards, 
and proprie tary e xte nsions. 
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AndroM D A

M atth ias Boh le n’s AndroM D A (h ttp://
w w w .androm da.org/) im ple m e nts O M G’s 
M ode l D rive n Arch ite cture  (M D A), an am -
bitious ach ie ve m e nt for an ope n source  
application. M atth ias, a fre e lance  consult-
ant spe cializ ing in M D A, de cide d to w rite  
th e  first ve rsion of AndroM D A to sh ow  
h is  custom e rs its be ne fits.

O M G’s M D A proce ss  starts w ith  a Plat-
form - Inde pe nde nt M ode l (PIM ) of th e  
targe t application’s busine ss  functionality 
and be h aviour, typically de signe d in 
U M L. Tw o transform ations carry th is  
th rough  to a code d application w h ich  is  
re ady to m ak e , de ploy, and run. Th e  first 
transform ation e nh ance s th e  PIM  m e ta-
obje cts w ith  be h aviour th at e nable s th e  
transform ation to th e  m e ta- obje cts of th e  
Platform - Spe cific M ode l (PSM ). Th e  
se cond transform ation tak e s  th e  PSM  
m e ta- obje cts to code , build script, inte r-
face  de finitions, and w h ate ve r oth e r arti-
facts are  ne e de d. AndroM D A use s  an 
ope n source  te m plate  e ngine  for th is  
task . Th e  tw o ste ps are  autom ate d e ith e r 
partially or totally, de pe nding on th e  ap-
plication dom ain and situation. Th e  An-
droM D A use r finally code s th e  re al 
busine ss  logic m ostly by h and, de pe nd-
ing on th e  application dom ain and h ow  
m uch  of th e  application logic calls for 
k now n patte rns or use s  standard U M L 
profile s. In th e  proce ss, th e  diffe re nt 
ste ps, transform ations, and code  ge ne ra-
tion m ay be  pe rform e d by one  or m ore  
tools w h ich  are  not dictate d by th e  spe -
cification. XM I, O M G’s standard form at 
for m ode l transfe r, is  use d to transfe r th e  
various m ode ls be tw e e n tools, e nabling 
tool inte rope rability.

AndroM D A is  rapidly be com ing a ve ry 
fle xible  and com ple te  im ple m e ntation of 
th e  M D A. A com m unity of h igh ly sk ille d 
de ve lope rs and use rs  h as form e d around 
th e  tool, and tak e n th e  product far be y-
ond its first im ple m e ntation.

http://nsuml.sourceforge.net/
http://www.andromda.org/
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Unlik e  ArgoU M L and M ICO  (h ttp://w w w .
m ico.org/), AndroM D A h as be ne fite d 
from  com m unication w ith  O M G during 
de ve lopm e nt, but not th rough  its prim e  
contributors. M atth ias points out th at 
th e y, lik e  th e  oth e r ope n source  de -
ve lope rs w e ’ve  de scribe d, don’t h ave  tim e  
to de ve lop code  and standards sim ultan-
e ously and m ust re ly on oth e rs to carry 
th e ir m e ssage s. M artin M atula of Sun M i-
crosyste m s’ Ne tBe ans proje ct and M ark o 
Boge r participate  active ly in O M G m e e t-
ings. Th e y inform  th e  oth e r contributors 
to th e  AndroM D A code  base , w h o are  not 
m e m be rs of O M G, and w h o do not sub-
scribe  to any of th e  group’s e m ail lists.

AndroM D A doe sn’t m ind re acting to 
ch ange s in th e  spe cifications, a task  M at-
th ias de scribe d as “e asy”. H e  claim s th at 
it’s  m ore  difficult for use rs  to adjust th an 
for builde rs. AndroM D A w ill use  an ab-
straction laye r to h ide  th e  diffe re nce s 
be tw e e n U M L 1.X and 2.0 w h e re  th e y 
can, but use rs  w ill h ave  to adjust to ne w  
e le m e nts and capabilitie s, and w ill h ave  
to re vise  any cartridge s th e y h ave  w ritte n 
in orde r to use  th e m  w ith  th e  upgrade d 
tool ve rsion.

M ICO

Arno Pude r starte d M ICO  w h e n h e  w as a 
graduate  stude nt at th e  Unive rsity of Cali-
fornia at Be rk e le y. H e  originally w ante d 
to de ve lop a te xtbook  and course  th at 
w ould te ach  coding of ne tw ork  m iddle -
w are . Be cause  de sign w as not part of th e  
proce ss, h e  look e d for a pre - de fine d sys-
te m  and found it in th e  Com m on O bje ct 
Re q ue sting Brok e r Arch ite cture  (CO RBA, 
h ttp://e n.w ik ipe dia.org/w ik i/Corba) spe -
cifications. W h e n h e  starte d, h e  w as naïve  
about th e  w ays of both  ope n source  and 
ope n standards. H e  obtaine d h is  copie s  
of CO RBA w ith out studying th e ir origin 
and nam e d h is  proje ct M ICO  for “M ini-
CO RBA”.    Ke e ping  w ith  th e   just- in- tim e  
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ph ilosoph y, Arno brush e d up on ope n 
source  lice nsing as h e  pre pare d to post 
h is  e arly code  on th e  w e b. Afte r all, h is  
goal w as to w rite  a te xtbook  and th e  code  
w as only th e  m e ans to th is  e nd. Afte r 
posting h is  CO RBA im ple m e ntation on 
th e  w e b, h e  found th at it w as w ide ly use d 
as m iddle w are  in softw are  proje cts w h ose  
scope  w e nt far be yond th e  te ach ing tool 
originally e nvisione d. Th e  M ICO  cre w  
m ade  it available  unde r th e  original GPL, 
and th e n late r unde r th e  LGPL at som e  
use rs’ re q ue sts, and found th at its pop-
ularity e xpande d e ve n furth e r. Th e  de -
ve lope rs built it into a full 
im ple m e ntation of th e  th e n- curre nt 
CO RBA spe cification, forcing a ch ange  of 
its nam e ’s  s ignificance  from  th e  no-
longe r- true  “M ini- CO RBA” to th e  re curs-
ive  “M ICO  Is  CO RBA”. 

Arno and th e  oth e r code rs on th e  M ICO  
proje ct w ork e d straigh t from  th e  O M G 
docum e nts. Th e y w e re  ne arly finish e d de -
ve lopm e nt be fore  th e y discove re d h ow  to 
subm it issue s  to O M G th rough  our w e b-
site , m e aning th e y only use d th e  spe cific-
ations for guidance . H ow  w e ll did th e y 
do, in spite  of th is  isolation? Ve ry w e ll, as 
w e ’ll se e .

As th e  M ICO  cre w  w as finish ing its w ork , 
Th e  O pe n Group (TO G, h ttp://w w w .
ope ngroup.org/) w as de ve loping a 
CO RBA te st suite  unde r contract to O M G. 
Th e  agre e m e nt calle d for th re e  O RBs 
(h ttp://e n.w ik ipe dia.org/w ik i/O bje ct_
re q ue st_brok e r) to be  ce rtifie d and, since  
fe w  ve ndors w e re  re ady for te sting, O M G 
and TO G look e d for ope n source  O RBs. 
M ICO  w as one  of th e  luck y w inne rs of a 
fre e  ce rtification, if it could pass th e  TO G 
te sts. Th e y ran th e  te sts and, afte r re solv-
ing a fe w  issue s, q ualifie d for ce rtifica-
tion. Arno trave le d to th e  ne xt O M G 
m e m be r m e e ting to re ce ive  h is  ce rtificate  
and, for th e  first tim e , m e e t th e  pe ople  
w h o w rote  th e  spe cification h e  h ad im -
ple m e nte d and find out h ow  th e  te ch no-
logy adoption proce ss  w ork e d.

http://www.mico.org
http://en.wikipedia.org/wiki/Corba
http://www.opengroup.org
http://en.wikipedia.org/wiki/Object_request_broker
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Th is w as afte r all of th e  m ajor coding of 
M ICO  w as com ple te , and far too late  for 
th e  contact to h e lp w ith  coding de cisions. 
Still, Arno doe sn’t fe e l th at th e y ne e de d 
m uch  h e lp–- afte r all, th e y com ple te d an 
O RB th at passe d th e  com pliance  te st 
w ith out any contact. Arno continue d to 
atte nd O M G m e e tings on be h alf of 
D e utsch e  Te le k om , h is  ne w  e m ploye r, but 
h is  w ork  ce nte re d on CO RBA ope n 
source  te sting (CO ST) and oth e r proje cts 
se parate  from  th e  basic spe cifications 
code d into M ICO.

W ork ing at th e  Unive rsity of Frank fort, 
Frank  Pilh ofe r starte d on M ICO  by up-
grading it to include  th e  Portable  O bje ct 
Adapte r (PO A, h ttp://e n.w ik ipe dia.org/
w ik i/Portable _O bje ct_Adapte r) and O b-
je cts by Value  (O BV) w h ich  w e re  both  ad-
de d to CO RBA around 19 9 8. Both  are  
substantial and com ple x spe cifications 
w ith  m any inte rw ork ing parts: PO A 
de fine s  th e  allocation and de allocation of 
re source s as obje ct instance s are  activ-
ate d and de activate d, w h ile  O BV provide s 
an obje ct- lik e  program m ing e le m e nt.

Frank  re ports th at h e  didn’t e ncounte r 
any se rious issue s  as h e  im ple m e nte d th e  
PO A and O BV spe cifications. H e  and th e  
re st of th e  M ICO  cre w  use d Inte rne t 
source s such  as th e  ne w s group com p.ob-
je ct.corba to re solve  q ue stions th e y 
couldn’t h andle  th e m se lve s, but pre fe rre d 
th e  inde pe nde nt fe e ling th at cam e  from  
h andling m ost of th e se  proble m s w ith out 
ask ing outside rs.

Inte rope rability w ith  oth e r O RBs and lan-
guage - m apping consiste ncy provide d 
m ore  inte re sting m om e nts th an did pure  
im ple m e ntation. CO RBA is  about inte r-
ope rability, but ope n source  proje cts 
don’t h ave  big budge ts for softw are  te st-
ing. Th e y m ainly te ste d against oth e r fre e  
O pe n Source  O RBs: TAO  (h ttp://w w w .cs.
w ustl.e du/~ sch m idt/TAO.h tm l) and O m -
niO RB (h ttp://om niorb.source forge .ne t). 
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O ne  incom patibility, e ncoding of 
value type s, w as e nough  of a proble m  th at 
th e y subm itte d it to O M G as an issue  to 
be  re solve d by th e  CO RBA Re vision Task  
Force .

Issue  re solution is  a proce ss  th at look s e n-
tire ly diffe re nt from  th e  inside  th an from  
th e  outside , according to Frank  w h o h as 
w ork e d th is  proce ss  from  both  e nds. 
From  th e  outside , all you w ant is  a re solu-
tion so you can proce e d. From  th e  inside , 
you’re  face d w ith  re solving an am biguity 
in a spe cification th at h as alre ady be e n 
built into com m e rcial and ope n source  
products use d by th ousands of pe ople . 
It’s  lik e ly th at a re solution w ill se riously 
affe ct th e se  products, and re pre se ntative s 
usually sit on th e  Task  Force  th at is  going 
to adopt th e  re solution. Se e n in th is  ligh t, 
th e  se ve ral w e e k s  or m onth s th at it tak e s  
to re solve  a se t of issue s  tak e s  on a m uch  
m ore  re asonable  look .

Frank  and th e  M ICO  cre w  continue d to 
subm it issue s  as th e y w ork e d, but 
stoppe d e xpe cting re solution to com e  
q uick ly e nough  to be  built into th e ir cur-
re nt code . Inste ad, th e y took  stopgap 
m e asure s  to ge t by, re aliz ing th at th e y’d 
h ave  to m ak e  a suitable  ch ange  w h e n th e  
issue s  w e re  e ve ntually re solve d.

CORBA Com pone nt M ode l

As Frank  com ple te d h is  w ork , Arno ar-
range d for funding for a re late d coding 
proje ct, th e  CO RBA Com pone nt M ode l 
(CCM , h ttp://e n.w ik ipe dia.org/w ik i/
CO RBA_Com pone nt_M ode l#CO RBA_
Com pone nt_M ode l). O riginally w ritte n 
by se ve ral m ajor syste m  ve ndors, th e  
CCM  ne e de d support in its finaliz ation 
ph ase  in orde r to com ple te  th e  full course  
of adoption and e nte r th e  O M G spe cifica-
tion book . Unfortunate ly, th e  m ark e t h ad 
focuse d alm ost e xclusive ly on Ente rprise  
JavaBe ans (EJBs) and th e  m ulti- language  
CCM  supe rse t w ith  its additional fe ature s 
w as be ing ignore d. 

http://en.wikipedia.org/wiki/Portable_Object_Adapter
http://www.cs.wustl.edu/~schmidt/TAO.html
http://omniorb.sourceforge.net/
http://en.wikipedia.org/wiki/CORBA_Component_Model#CORBA_Component_Model
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Alcate l w as w illing to fund Frank ’s  w ork  
and h e  found a fe w  w illing h e lpe rs w h e n 
h e  s h ow e d up at O M G m e e tings re ady to 
w ork . Alcate l funding cove re d Frank ’s  
coding tim e  and h is  atte ndance  at m e e t-
ings. Th e y e xpe cte d h im  to fe e d h is  e xpe r-
ie nce  back  and se e  th at a finaliz e d CCM  
w as adopte d at th e  e nd of th e  proce ss.

Th is  is  our targe t case : an ope n source  
proje ct done  by a m e m be r of a spe cifica-
tions consortium , in full com m unication 
w ith  its oth e r m e m be rs. H ow e ve r, it lack s 
m any com pone nts th at m ak e  ope n 
source  spe cial, such  as th e  ope n organiz a-
tion w ith  its large , w ide ly spre ad body of 
voluntary contributors. Frank ’s  M ICO  
CCM  im ple m e ntation is  available  as 
ope n source  unde r th e  GPL/LGPL, but it 
w as w ritte n by a single  de ve lope r h ire d 
by an e nte rprise  to do a particular pro-
je ct. Th e  availability of code  as ope n 
source  w as incide ntal to th e  re st of th e  
proje ct, w h ich  w ould h ave  run ide ntically 
if th e  code  h ad be e n k e pt proprie tary. 
Th e  re sulting CCM  spe cification be ne fits 
from  an ope n source  de ve lope r, but not 
from  th e  com m unity of contributors typ-
ically associate d w ith  th e  ph rase .

Conclusions

Spe cifications flow  from  consortia, 
providing dire ction for m any ope n source  
proje cts, proprie tary products, and in-
h ouse  softw are  de ve lopm e nt. Be cause  
th e  spe cifications are  dow nloade d an-
onym ously, no re ve rse  com m unication 
ch anne l ope ns from  spe cification use r to 
supplie r. Th e  source s w e  inte rvie w e d for 
th is  pape r all agre e d th at com m unication 
along th is  ch anne l w ill be  sparse  be cause  
de ve lope rs are  too busy to produce  code  
and com m e nt on spe cifications at th e  
sam e  tim e . W e  don’t agre e  th at th is  is  th e  
m ost productive  w ay for ope n source  pro-
je cts and ope n standards organiz ations 
to w ork  toge th e r.
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As soph isticate d and e xpe rie nce d im ple -
m e ntors, ope n source  de ve lope rs cle arly 
h ave  m uch  to contribute  to th e  de sign 
and spe cification of th e  applications th e y 
ultim ate ly produce , and th e  industry w ill 
be ne fit from  th e ir e arly and de e p involve -
m e nt in th e  standards proce ss. W e  also 
be lie ve  th at standards organiz ations 
ne e d to re cogniz e  and account for ope n 
source  im ple m e ntations, a task  w h ich  re -
q uire s  input from  th e  ope n source  com -
m unity. Re ce nt coope ration be tw e e n 
O M G and Eclipse  sh ow s th at th is  can 
w ork  in a form al w ay and w e  look  for-
w ard to m ore  e xam ple s in th e  future .

O pe n source  proje cts produce  anoth e r 
output be side s  fe e dback : w e ll- w ritte n ap-
plications th at faith fully im ple m e nt th e  
spe cifications on w h ich  th e y are  base d. It 
says som e th ing good about a standard, 
and in turn about th e  organiz ation th at 
produce d it, e ve ry tim e  an outside  pro-
je ct tak e s  a spe cification and turns it into 
an application. Consortia sh ould liste n to 
th is  m e ssage  and be  ple ase d.

Th is article  is a sh orte ne d  ve rsion of th e  
O M G publication "O pe n Source  and  O pe n 
Stand ard s: -W ork ing Toge th e r for Effe ctive  
Softw are  D e ve lopm e nt and  D istribution". 
Th e  full ve rsion is available  from  th e  
O M G w e b site  at h ttp://w w w .om g.org/d ocs
/om g/04- 10- 02.rtf. 

D r. Jon Sie ge l is Vice  Pre sid e nt of Te ch no-
logy Transfe r for th e  O bje ct M anage m e nt 
Group. H e  h old s a d octoral d e gre e  in Th e -
ore tical Ph ysical Ch e m istry from  Boston 
Unive rsity. 

D r. Rich ard  M ark  Sole y is Ch airm an and  
Ch ie f Exe cutive  O ffice r of th e  O bje ct M an-
age m e nt Group. D r. Sole y h old s th e  bach e l-
or's, m aste r's and  d octoral d e gre e s in 
Com pute r Scie nce  and  Engine e ring from  
th e  M assach use tts Institute  of Te ch nology.

http://www.omg.org/docs/omg/04-10-02.rtf


recent repo rts

W h at Factors Le ad to Innovation Fail-
ure s? Evide nce  from  a Large  Datase t

Copyrigh t: Re je an Landry, Nabil Am ara, 
Niz ar Be ch e ik h

From  th e  Abstract:

Th is pape r argue s th at a be tte r unde r-
standing of innovation failure s w ould 
contribute  to im prove  our unde rstanding 
of innovation succe sse s  and th at it w ould 
carry practical im plications for both  th e  
re se arch  and m anage m e nt of th e  innova-
tion proce ss. Th is  issue  is  addre sse d by 
ask ing th re e  q ue stions: W h at are  th e  
factors th at le ad innovation proje cts to 
te rm ination? W h at is  th e  im pact of th e  
de gre e  of nove lty of product innovation 
on th e  te rm ination of innovation pro-
je cts? Are  th e re  diffe re nce s in th e  factors 
e xplaining th e  innovation proje cts th at 
succe e d and th ose  th at are  te rm inate d by 
m anage rs?

h ttp://k uuc.ch air.ulaval.ca/fich ie r.ph p/
64/W P- 2008- 02- Landry+ Am ara+
Be ch e ik h - IAM O T.pdf 
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Th e  Tow e r and th e  Cloud

Copyrigh t: Educause

From  th e  D e scription:

Th e  e m e rge nce  of th e  ne tw ork e d inform -
ation e conom y is  unle ash ing tw o pow e r-
ful force s. O n one  h and, e asy acce ss  to 
h igh - spe e d ne tw ork s  is  e m pow e ring indi-
viduals. Pe ople  can now  discove r and 
consum e  inform ation re source s and se r-
vice s globally from  th e ir h om e s. Furth e r, 
ne w  social com puting approach e s  are  in-
viting pe ople  to sh are  in th e  cre ation and 
e dification of inform ation on th e  Inte r-
ne t. Em pow e rm e nt of th e  individual— or 
consum e riz ation— is  re ducing th e  indi-
vidual's re liance  on traditional brick - and-
m ortar institutions in favor of ne w  and 
e m e rging virtual one s. Se cond, ubiq uit-
ous acce ss  to h igh - spe e d ne tw ork s  along 
w ith  ne tw ork  standards, ope n standards 
and conte nt, and te ch niq ue s  for virtualiz -
ing h ardw are , softw are , and se rvice s is  
m ak ing it possible  to le ve rage  scale  e co-
nom ie s  in unpre ce de nte d w ays. W h at ap-
pe ars to be  e m e rging is  industrial- scale  
com puting— a standardiz e d infrastruc-
ture  for de live ring com puting pow e r, ne t-
w ork  bandw idth , data storage  and 
prote ction, and se rvice s. Consum e riz a-
tion and industrializ ation be g th e  q ue s-
tion "Is th is  th e  e nd of th e  m iddle ?"; th at 
is, w h at w ill be  th e  role  of "e nte rprise " IT 
in th e  future ? Inde e d, th e  b igge r q ue stion 
is  w h at w ill be com e  of all of our inte rm e -
diating institutions? Th is  volum e  e xam -
ine s  th e  im pact of IT on h igh e r e ducation 
and on th e  IT organiz ation in h igh e r e du-
cation.

h ttp://w w w .e ducause .e du/th e tow e rand
th e cloud/1339 9 8 

http://kuuc.chair.ulaval.ca/fichier.php/64/WP-2008-02-Landry+Amara+Becheikh-IAMOT.pdf
http://www.educause.edu/thetowerandthecloud/133998


upco m ing events

Nove m be r 26

YO W 10 -  C/C+ +  Program m ing

Ottaw a, ON

Th is fre e  e ve ning e ve nt is  de dicate d to 
C/C+ +  program m ing. It w ill cove r m ak e -
file s,   s h are d   librarie s,   subve rsion,  and 
Eclipse .

h ttp://w w w .osbootcam p.org/inde x.ph p?
page =yow 10

Nove m be r 27

Eclipse  D e m oCam p

Ottaw a, ON

Th e  Eclipse  D e m oCam ps are  an oppor-
tunity to sh ow case  all of th e  cool inte re st-
ing te ch nology be ing built by th e  Eclipse  
com m unity. Th e y are  also an opportunity 
for you to m e e t Eclipse  e nth usiasts in 
your city. You don't ne e d to be  a softw are  
de ve lope r to atte nd.

h ttp://w ik i.e clipse .org/Eclipse _D e m o
Cam ps_Nove m be r_2008/O ttaw a 

Nove m be r 19

Re ducing th e  Cost of BI O w ne rsh ip

Toronto, ON

At th is  fre e  bre ak fast se m inar, le arn about 
O pe n Source  BI softw are  and vie w  live  
de m os of z e ro- cost Busine ss  Inte llige nce  
tools.

h ttp://w w w .sq lpow e r.ca/page /
bre ak fre e se m inar

Nove m be r 25

Eclipse  D e m oCam p

Vancouve r, BC

Th e  Eclipse  D e m oCam ps are  an oppor-
tunity to sh ow case  all of th e  cool inte re st-
ing te ch nology be ing built by th e  Eclipse  
com m unity. Th e y are  also an opportunity 
for you to m e e t Eclipse  e nth usiasts in 
your city. You don't ne e d to be  a softw are  
de ve lope r to atte nd.

h ttp://w ik i.e clipse .org/Eclipse _D e m o
Cam ps_Nove m be r_2008/Vancouve r 
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http://www.sqlpower.ca/page/breakfreeseminar
http://wiki.eclipse.org/Eclipse_DemoCamps_November_2008/Vancouver
http://www.osbootcamp.org/index.php?page=yow10
http://wiki.eclipse.org/Eclipse_DemoCamps_November_2008/Ottawa


New s bytes

Octobe r 30

LAC Launch e s  Flick r/YouTube  Proje ct

Ottaw a, ON

Library and Arch ive s Canada is  ple ase d 
to announce  th at in anticipation of th e  
2008 Irish  Studie s  Sym posium , a se le c-
tion of digital im age s re late d to Irish - Ca-
nadian docum e ntary h e ritage  are  now  
available  on Flick r.com , a popular ph oto-
sh aring com m unity. A se le ction of vide o 
pre se ntations from  th e  upcom ing Sym -
posium  w ill also be  adde d to You-
Tube .com  in Nove m be r 2008. Visitors to 
th e  Library and Arch ive s Canada's album  
at Flick r.com  are  e ncourage d to e xplore  
th e  inte ractive  im age  colle ction w h ich  al-
low s for com m e nting and tagging of con-
te nt. All im age s on Flick r.com  are  tagge d 
w ith  ge ograph ic inform ation to allow  vis-
itors to e xplore  h istory in th e  conte xt of 
th e ir surroundings by navigating th e  al-
bum  on a virtual m ap of th e  w orld.

h ttp://w w w .colle ctionscanada.gc.ca/
w h ats- ne w /013- 359 - e .h tm l 

Octobe r 20

Calling Canada's Librarians -  th e  
Canadian Public D om ain Ne e ds You!

Toronto, ON

Acce ss Copyrigh t (Th e  Canadian Copy-
righ t Lice nsing Age ncy) and Cre ative  
Com m ons Canada, in partne rsh ip w ith  
Cre ative  Com m ons Corp. and th e  W ik im e -
dia Foundation, invite  Canada’s library 
com m unity to h e lp us te st th e  Canadian 
Public D om ain Re gistry be ta w e bsite . Th e  
ground- bre ak ing proje ct – th e  m ost com -
pre h e nsive  of its k ind in Canada – w ill cre -
ate  an online , globally se arch able  
catalogue  of publish e d Canadian lite rary 
w ork s. Th e  Re gistry’s  inte grate d righ ts cal-
culator allow s use rs  to autom atically de -
te rm ine  e ach  w ork ’s  copyrigh t status on 
an e volving basis. Th e  Re gistry w ill also 
link  to digital ve rsions of th e  w ork  and 
provide  inform ation about w h e re  a pape r-
copy can be  purch ase d, w h e n available .

h ttp://cre ative com m ons.ca/blog/?p=277
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http://creativecommons.ca/blog/?p=277
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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

 D e ce m be r 2008 Enabling Innovation
Gue st Editor: Ste ve n M ue gge

 January 2009 Ente rprise  Participation
Gue st Editor: D onald Sm ith

 Fe bruary 2009 : Com m e rcialisation
Gue st Editor: Robe rt W ith row

 M arch  2009 : Ge ospatial
Gue st Editor: D ave  M cIlh agga

 April 2009 : O pe n APIs 
Gue st Editor: M ich ae l W e iss

 M ay 2009 : O pe n Source  in Gove rnm e nt
Gue st Editor: Jam e s Bow e n
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If your answ e r is  "ye s" to any of th e se  
q ue stions, your topic is  probably of in-
te re st to O SBR re ade rs.

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

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

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

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

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

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



Form atting Guide line s:

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

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

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

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

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

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

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

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

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

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

Co ntribute

Copyrigh t:  

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

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

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


Is s ue S po ns o r
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National H e alth  Se rvice s, U S Gove rnm e nt Age ncie s, Provide rs
Canada H e alth  Infow ay
National H e alth  Se rvice  (NH S, U K)
National e H e alth  Transition Auth ority (NEH TA, Australia)
Ve te rans H e alth  Adm inistration (VH A, U S)
M ayo Clinic

Standards Organisations and Ope n Source  Foundations
Eclipse
H e alth  Le ve l 7 (H L7)
H e alth  Se rvice s Spe cification Proje ct (H SSP)
Inte rnational H e alth  Te rm inology Standards D e ve lopm e nt O rganisation (IH TSD O )
O bje ct M anage m e nt Group

Re se arch  and Acade m ic Organisations
Australian e H e alth  Re se arch  Ce ntre  (AEH RC)
Link oping Unive rsity
M oh aw k  Colle ge
O re gon State  Unive rsity

Com panie s th at Supply H e alth care  Products and Se rvice s
BT H e alth JP Syste m s, Inc
B2 Inte rnational Ke stral
Cam bio H e alth care  Syste m s M isys
Collabne t Ne xJ
Collaborative  Softw are  Initiative O ce an Inform atics
D iscove ry M ach ine O racle
IBM O z m osis  Inc
Innoopract Palam ida
Inpriva Re d H at
Inte rnational Te ch nology Group Frie nds of e H e alth



Go ld S po ns o rs

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

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



