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Ecosystem	  
A	  system	  formed	  by	  the	  interacJon	  of	  a	  

community	  of	  organisms	  with	  their	  environment	  



What	  type	  of	  organisms	  and	  environment	  



Ecosystems	  relevant	  to	  IS	  

•  Business	  ecosystem	  
– Focus	  is	  on	  organizaJons	  that	  co-‐create	  value	  

•  So)ware	  ecosystem	  
– Focus	  is	  on	  the	  context	  of	  soSware	  systems	  

•  Not	  independent	  



Business	  ecosystem	  (BECO)	  
An	  economic	  community	  supported	  by	  a	  foundaJon	  
of	  interac2ng	  organiza2ons	  and	  individuals	  -‐-‐	  the	  
organisms	  of	  the	  business	  world	  (Moore,	  1993)	  
•  Produces	  (co-‐creates)	  goods	  and	  services	  of	  value	  to	  
customers	  

•  Work	  coopera2vely	  and	  compe22vely	  to	  support	  new	  
products,	  saJsfy	  customer	  needs,	  and	  eventually	  
incorporate	  the	  next	  round	  of	  innovaJons	  

It’s	  compeJJon	  among	  business	  ecosystems,	  
not	  individual	  companies,	  that’s	  largely	  
fueling	  today’s	  industrial	  transformaJon	  



Business	  ecosystem	  actors	  

business	  ecosystem	  

extended	  enterprise	  

core	  business	  
core	  contributors	  
distribuJon	  channels	  
direct	  customers	  
direct	  suppliers	  

standard	  
bodies	  

customers	  
of	  

customers	  

suppliers	  
of	  

suppliers	  

suppliers	  of	  
complementary	  

products	  

trade	  
associaJons	  

investors	  

regulatory	  
bodies	  

compeJtors	  

other	  
stakeholders	  

labour	  
unions	  



Example	  
content	  retailers	  
adverJsers	  
content	  owners	  
internet	  players	  
brands…	  content	  

apps	  
services	  
market…	  

$$$	  
user	  engagement	  

$$$	  
products	  
services	  

access	  to	  market	  

revenue	  share	  

increased	  
resource	  needs	  

faster	  
adopJon	  



Roles	  in	  ecosystems	  

Keystone	   Dominator	  

Developer	   Niche	  player	  



Keystones	  

Keystone	   Dominator	  

Developer	   Niche	  player	  

•  Boosts	  produc2vity	  of	  the	  ecosystem	  
– keeps	  focus;	  solves	  problems	  
– create	  technological	  pla]orms	  to	  be	  exploited	  by	  
the	  rest	  of	  the	  ecosystem	  

•  Ensures	  sustainability	  
– prevents	  and	  bridges	  gaps	  
– a^ract	  new	  members	  and	  customers	  

Improves	  the	  health	  of	  the	  ecosys-‐
tem	  as	  a	  whole	  acJng	  as	  regulator	  



Developer	  

Keystone	   Dominator	  

Developer	   Niche	  player	  
Contributes	  to	  the	  ecosystem	  by	  
giving	  value	  and	  beneficing	  
without	  a	  clear	  strategic	  influence	  



Dominator	  

Keystone	   Dominator	  

Developer	   Niche	  player	  

•  Physical	  dominator:	  integrates	  with	  the	  purpose	  of	  
owning	  and	  managing	  (aggressive)	  
–  large	  size	  and	  market	  power;	  can’t	  change	  fast	  
–  blocks	  and	  absorbs	  changes	  	  

•  Value	  dominator:	  creates	  li^le	  value	  while	  
extracJng	  as	  much	  as	  possible	  
–  Short-‐term	  tacJc	  of	  maximum	  value	  extracJon,	  without	  
a^ending	  to	  ecosystem	  health	  

–  Extreme:	  parasite	  

Strongly	  influences	  growth	  direc-‐
Jons	  and	  business	  opportuniJes	  



Niche	  players	  

Keystone	   Dominator	  

Developer	   Niche	  player	  

•  Innova2on	  drivers	  
– value	  creaJon	  

•  Provide	  complementary	  assets	  
– collaboraJon,	  not	  compeJJon	  

•  Invest	  in	  interac2ons	  
– posiJons	  product	  as	  extension	  vs.	  standalone	  

Develops	  specialized	  capabiliJes	  
that	  differenJate	  them	  from	  others	  



SoSware	  ecosystems	  (SECO)	  
Set	  of	  actors	  funcJoning	  as	  a	  unit	  and	  interacJng	  with	  a	  
shared	  market	  for	  so)ware	  and	  services	  (Jansen	  and	  
Cusumano,	  2013)	  
	  
	  A	  collec2on	  of	  so)ware	  projects	  which	  are	  developed	  
and	  evolve	  together	  in	  the	  same	  environment	  (Lungu	  et	  
al.,	  2010)	  
	  
	  CollecJon	  of	  organizaJons	  that	  are	  related	  through	  
so)ware	  or	  a	  so)ware	  related	  concept	  (a	  standard	  –
XML,	  a	  product	  -‐OpenOffice,	  a	  hardware	  –PlaystaJon	  3,	  
a	  pla]orm	  –Android)	  



BECOs	  and	  SECOs	  

A	  SECO	  consists	  of	  the	  set	  of	  soSware	  soluJons	  that	  enable,	  
support	  and	  automate	  the	  acJviJes	  and	  transacJons	  by	  the	  actors	  
in	  the	  associated	  BECO,	  and	  the	  organizaJons	  that	  provide	  these	  
soluJons	  (Bosch,	  2009)	  

A	  BECO	  is	  an	  economic	  community	  supported	  by	  a	  foundaJon	  of	  
interacJng	  organizaJons	  and	  individuals-‐-‐	  organisms	  of	  the	  
business	  world	  (Moore,	  1993)	  

•  A	  SECO	  is	  part	  of	  a	  BECO	  
–  A	  SECO	  is	  not	  a	  different	  ecosystem	  than	  a	  BECO,	  but	  it	  is	  an	  ecosystem	  with	  

addiJonal	  concepts	  and	  consequences	  

•  A	  BECO	  talks	  about	  organizaJons	  and	  individuals,	  not	  about	  
products	  

•  In	  a	  SECO,	  products	  play	  a	  major	  role	  as	  actors	  in	  the	  
ecosystem	  
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OSS	  ecosystems	  

Ecosystems	  in	  which	  the	  co-‐creaJon	  of	  soSware	  is	  
basically	  open	  but	  regulated	  by:	  
•  strategies	  
•  licenses	  
A	  community	  of	  developers	  play	  an	  important	  
part	  in	  the	  evoluJon	  of	  the	  ecosystem	  



Example:	  Xwiki	  BECO	  

•  SME	  deploying	  the	  XWiki	  OSS	  CMS	  with	  several	  
licenses	  

•  Supported	  by	  an	  OSS	  community	  (XWiki.org)	  
•  Integrated	  in	  the	  OW2	  associaJon	  
•  Strategic	  partnership	  with	  several	  companies	  
•  AcJve	  in	  FP7	  projects	  ($$	  +	  technical	  excellence)	  
•  Relying	  in	  several	  infrastructure	  providers	  
•  OrganizaJons	  providing	  some	  kind	  of	  support	  
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Example:	  Xwiki	  SECO	  
•  Importance	  of	  the	  community	  (XWiki.org)	  
•  SoSware	  development	  infrastructure:	  Maven,	  
Eclipse,	  Git,	  Jenkins,	  XWiki,	  Nexus,	  JIRA	  

•  Server	  development	  infrastructure:	  Linux	  Debian,	  
Puppet	  (configuraJon),	  Vserver	  (virtualizaJon),	  
Nagios	  (monitoring/reporJng)	  

•  Libraries	  used:	  dozens	  (e.g.,	  from	  Java,	  Apache,	  ...)	  
•  Deployment	  infrastructure:	  JVM,	  Tomcat,	  	  	  	  	  
MySQL,	  Postgres	  
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Model-‐based	  representaJon	  of	  
ecosystems	  	  

Several	  approaches	  	  for	  modeling	  ecosystems:	  
•  value	  model	  perspecJve	  
•  soSware	  product	  architecture	  in	  the	  running	  

environment	  
•  quanJtaJve	  network	  models	  
•  mathema8cal	  models	  to	  study	  parJcular	  strategies	  of	  

soSware	  vendors.	  	  
	  
What	  about	  inten8onality	  and	  sociality?	  
•  what	  are	  the	  intenJons	  of	  the	  ecosystem	  actors?	  	  
•  what	  are	  they	  expectaJons	  on	  each	  other,	  and	  their	  

dependencies?	  



i*	  in	  one	  slide	  

I	  need	  to	  go	  
to	  Athens	  

By	  train	   By	  car	  By	  plane	  

Cheap	   Fast	  

-‐	   ++	  
?	   +	   --

+	  

Decide	  
dates	  

Passport	  
number	  

D
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SoSgoal	  

Goal	   Task	  

Resource	  

Means-‐Ends	  link	  

DecomposiJon	  link	  

Make	  

Help	  

ContribuJon	  link	  Dependency	  link	  

Unknown	  

Hurt	  

And	  

Actor	  

24	  

i*	  quick	  guide	  



AcJviJes	  in	  the	  modeling	  process	  

•  IdenJfy	  the	  main	  actors	  in	  the	  ecosystem	  
–  roles	  and	  agents	  
–  others	  may	  emerge	  as	  we	  progress	  

•  IdenJfy	  big	  groups	  of	  dependencies	  
–  enablers	  of	  keystone,	  their	  consumers,	  partnerships,	  …	  



XWiki	  actors	  

The	  XWiki	  
company	  

Enablers	  

Host	  

Customers	  

Keystone	  



XWiki	  actors	  

Partners	  

Resellers	  



How	  XWiki	  relies	  on	  its	  BECO	  



How	  XWiki	  relies	  on	  its	  BECO	  



What	  XWiki	  provides	  to	  its	  BECO	  



The	  role	  of	  the	  community	  

The	  relaJonships	  between	  the	  community	  and	  
XWiki	  adopters	  greatly	  determine	  the	  
relaJonships	  in	  the	  ecosystem	  

The	  XWiki	  OSS	  community	  



XWiki	  SAS	  and	  XWiki.org	  



Community	  in	  the	  SECO	  



OrganizaJon	  adopJng	  XWiki	  
Let’s	  imagine	  an	  organizaJon	  that	  needs	  a	  CMS	  
	  
Why	  it	  may	  select	  XWiki:	  
1.  Best	  tool	  in	  an	  evaluaJon	  process	  
•  Best-‐fit	  funcJonaliJes	  
•  …	  

2.  Going	  OSS	  is	  a	  conscious	  decision	  
•  Reduce	  costs	  (development,	  maintenance,	  …)	  
•  Benefit	  from	  community	  work	  
•  “OSS	  label”	  
•  Strategic	  move	  due	  to	  context	  
•  …	  



The	  organizaJon	  in	  XWiki’s	  SECO	  
Assume	  that	  it	  wants	  to	  contribute	  back	  to	  XWiki.org	  



Goals	  for	  the	  organizaJon	  



Community	  structure	  



AcJve	  Commi^ers:	  Detail	  



Refining	  the	  SECO	  actors	  



Ecosystem	  quality	  model	  



OSS	  AdopJon	  Strategies	  
•  Ini2a2ve:	  start	  an	  OSS	  project	  and	  establish	  a	  
community	  around	  it	  

•  Release:	  code	  is	  made	  public	  as	  OSS	  without	  a	  
community	  around	  

•  Acquisi2on:	  to	  use	  the	  code	  without	  contribuJng	  to	  the	  
OSS	  project	  

•  Integra2on:	  parJcipaJon	  in	  an	  OSS	  project	  to	  share	  and	  
co-‐create	  

•  Fork:	  to	  launch	  a	  branch	  of	  an	  OSS	  project	  
•  Takeover:	  to	  take	  control	  over	  an	  exisJng	  OSS	  project	  

(López	  et	  al.,	  2014)	  



Analysis	  of	  OSS	  adopJon	  strategies	  

Ini8a8ve	   Release	   Fork	   Acquisi8on	   Integra8on	   Takeover	  

Depar8ng	  
project	  

No	   No	   Yes	   Yes	   Yes	   Yes	  

New	  project	  

Effect	  on	  
community	  

Co-‐crea8on	  

Influence	  in	  
the	  project	  

Ini8a8ve	   Release	   Fork	   Acquisi8on	   Integra8on	   Takeover	  

Depar8ng	  
project	  

No	   No	   Yes	   Yes	   Yes	   Yes	  

New	  project	   Yes	   Yes	   Yes	   No	   No	   No	  

Effect	  on	  
community	  

Co-‐crea8on	  

Influence	  in	  
the	  project	  

Ini8a8ve	   Release	   Fork	   Acquisi8on	   Integra8on	   Takeover	  

Depar8ng	  
project	  

No	   No	   Yes	   Yes	   Yes	   Yes	  

New	  project	   Yes	   Yes	   Yes	   No	   No	   No	  

Effect	  on	  
community	  

New	   Not	  
formed	  

New	  /	  Split	  
deparJng	  

No	  effect	   Enlarge	   No	  effect	  

Co-‐crea8on	  

Influence	  in	  
the	  project	  

Ini8a8ve	   Release	   Fork	   Acquisi8on	   Integra8on	   Takeover	  

Depar8ng	  
project	  

No	   No	   Yes	   Yes	   Yes	   Yes	  

New	  project	   Yes	   Yes	   Yes	   No	   No	   No	  

Effect	  on	  
community	  

New	   Not	  
formed	  

New	  /	  Split	  
deparJng	  

No	  effect	   Enlarge	   No	  effect	  

Co-‐crea8on	   Yes	   No	   Yes	   No	   Yes	   Yes	  

Influence	  in	  
the	  project	  

High	   No	   High	   No	   Medium	   Maximum	  

Ini8a8ve	   Release	   Fork	   Acquisi8on	   Integra8on	   Takeover	  

Depar8ng	  
project	  

No	   No	   Yes	   Yes	   Yes	   Yes	  

New	  project	   Yes	   Yes	   Yes	   No	   No	   No	  

Effect	  on	  
community	  

New	   Not	  
formed	  

New	  /	  Split	  
deparJng	  

No	  effect	   Enlarge	   No	  effect	  

Co-‐crea8on	   Yes	   No	   Yes	   No	   Yes	   Yes	  

Influence	  in	  
the	  project	  

Much	   No	   Much	   No	   Quite	   Maximum	  



RelaJon	  to	  Business	  Goals	  
Ini8a8ve	   Release	   Fork	   Acquisi8on	   Integra8on	   Takeover	  

Make	  the	  change	  to	  
OSS	  for	  a	  product	  

Make	   Make	  

Get	  new	  evolu8on	  
lines	  for	  exis8ng	  

soLware	  

Some+	   Help	   Make	   Help	   Make	  

Influence	  on	  
evolu8on	  of	  
component	  

Some+	   Some+	   Help	   Make	  

Benefit	  from	  co-‐
crea8on	  

Some+	   Some+	   Help	   Some+	  

Minimise	  adop8on	  
effort	  

Hurt	   Make	   Hurt	   Make	   Some-‐	   Break	  

Community	  support	   Make	   Unknown	   Make	   Help	   Unknown	  



RelaJon	  to	  Business	  Goals	  



IniJaJve	  

is	  part	  of	  



ExploiJng	  i*	  roles	  
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Analyzing vulnerabilities 

•  Example of enforcement mechanism 
–  Reciprocal dependency 

•  Loop analysis 
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Analyzing vulnerabilities 

•  Example of assurance mechanism 
–  Goal synergy or conflict 

•  Node analysis 
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Are	  Actors’	  Strategic	  Goals	  Met?	  

√	  saJsfied	  
√.	  weakly	  saJsfied	  
X	  denied	  
X.	  weakly	  denied	  

What if the vendor’s platform 
 is not easy-to-use from  

the developer’s viewpoint? 

[Yu Deng IWSECO’11  
Understanding Software Ecosystems 
Using Strategic Modeling] 



Analysis	  of	  i*	  models	  

•  “QualitaJve”	  techniques	  (e.g.,	  logic	  based)	  

•  “QuanJtaJve”	  (e.g.,	  based	  on	  propagaJon	  
algorithms	  and	  and	  feed	  via	  staJsJcal	  
evidences…)	  



RISK	  ANALYSIS	  	  	  



Risk	  in	  OSS	  ecosystem	  
“IdenJfying	  and	  evaluaJng	  the	  risks	  of	  OSS	  adopJon	  
exploiJng	  the	  informaJon	  form	  the	  OSS	  strategic	  and	  
business	  ecosystems”	  

•  The	  OSS	  ecosystem	  is	  composed	  by	  	  
–  Adopters	  (Companies,	  Public	  AdministraJons,	  OSS	  
communiJes)	  

–  OSS	  communiJes	  
	  
•  Main	  steps	  

–  Modelling	  risks	  in	  the	  ecosystem	  via	  extensions	  to	  i*	  	  
–  Reasoning	  on	  the	  models	  through	  the	  reasoning	  techniques	  
–  Using	  data	  from	  the	  “actors”	  of	  the	  OSS	  ecosystem	  



The	  analysis	  
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Software and Business Model 

Measurements 

OSS project 
indicators 

OSS community 
indicators 

Contextual 
indicators 

Adopter 
Analyst 

Layer 3 
Business analysis 

Layer 2 
Risk indicators 

Layer 1 
Data Gathering Context 

OSS	  projects	   Community	  



Examples	  of	  OSS	  adopJon	  Risks	  

•  Component	  selecJon	  risks	  
–  SelecJon	  effort	  ill-‐esJmaJon	  	  
–  Risk	  of	  wrong	  component	  selecJon	  	  

•  Component	  integraJon	  risks	  
–  IntegraJon	  effort	  ill-‐esJmaJon	  
–  Risk	  of	  component	  integraJon	  failure	  
–  Security	  risk	  

•  Legal	  risks	  
–  Intellectual	  property	  risk	  
–  Risk	  of	  license	  issues	  	  
–  Liability	  risk	  



Examples	  of	  OSS	  Measures	  and	  Risk	  indicators	  
in	  OSS	  ecosystems	  

•  Measures	  
–  Long	  bug	  fix	  Jme:	  CriJcal	  &	  Blocker	  
–  Long	  bug	  fix	  Jme:	  Total	  
–  Commit	  frequency	  per	  week	  &	  Number	  of	  Commits	  
–  Forum	  posts	  per	  day	  
–  …	  

•  Risk	  indicators	  
–  Timeliness	  of	  the	  community	  
–  AcJveness	  of	  the	  community	  
–  …	  
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Modeling	  Risks:	  enJJes	  

•  Risk	  characterized	  by	  
–  Event(1);	  	  “the	  OSS	  component	  not	  maintained”	  

SituaJon(2,3);	  	  “the	  community	  is	  not	  acJve”	  

•  Measures	  &	  Risk	  Indicators	  

– Measure	  raw	  and	  derived	  evidences;	  
“number	  of	  bug	  fixed”	  
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Event	  

SituaJon	  

measure	  
&	  Risk	  	  
indicator	  
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Modeling	  Risks:	  relaJonships	  
•  RelaJonships	  between	  situaJons	  and	  events	  

–  “expose”,	  “protect”	  
Tell	  when	  a	  situa@on	  makes	  it	  possible	  (or	  impossible)	  an	  
event	  

–  “increase”,	  “miJgate”	  
Tell	  when	  a	  situa@on	  makes	  it	  cri2cal	  (or	  not	  influen@al)	  an	  
event	  

•  RelaJonship	  between	  risks	  events	  and	  goals	  /	  tasks	  
–  “Impact”	  to	  connect	  the	  strategic	  model	  with	  the	  risk	  model	  
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expose	  

impact	  

miJgate	  



Timeliness

Difficulty in code 
refinement

people 
on project

expose expose

measure of 
bug fixing time

impact

Maintain 
software

OSS 
Adopter

OSS 
Commu

nity

OSS 
component

Actor

Goal

Resource

RIsk events

situation

Risk driver

Levels	  of	  representaJon:	  	  
OSS	  ecosystems	  and	  risks	  together	  (in	  i*)	  
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Layer	  3	  
Business	  /	  Strategic	  
actors	  and	  goals	  of	  the	  
OSS	  Ecosystem	  

Layer	  2	  
SituaJons	  and	  	  
risks	  events	  

Layer	  1	  	  
measures	  and	  risk	  	  
drivers	  

Timeliness

Difficulty in code 
refinement

people 
on project

expose expose

measure of 
bug fixing time

impact

Maintain 
software

OSS 
Adopter

OSS 
Commu

nity

OSS 
component

Actor

Goal

Resource

RIsk events

situation

Risk driver



Meta-‐Model	  of	  the	  risk	  language	  

•  Connected	  to	  the	  
goal-‐models	  of	  the	  
ecosystems	  	  

•  Allows	  for	  the	  
specificaJon	  of	  risk	  
impact	  on	  goals,	  
acJviJes	  and	  other	  
assets	  
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Risk Meta-Model Goal Meta-Model

satisfied
Situation probability

extent

Event

expose

protect

Goal

impact

Actor

desire

Task
means-end

govern

increase

mitigate

performs depend

value
Indicator

evidence
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StaJsJcal	  analysis	  of	  OSS	  projects	  
and	  communiJes	  



StaJsJc:	  “Bug	  fix	  Jme”	  
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D2.2 - Intermediate proposal for risk management techniques

2.6.5 Long bug fix time: Total

Data Source: http://jira.xwiki.org/issues/?jql=created%20%3E%3D%202012-08-06%
20AND%20created%20%3C%3D%202013-08-06

Date Range: August 6th 2012 to August 6th 2013

Results are shown in Table 7 and Figure 14.

Table 7: Total long bug fix time.
n 1645
mean 16.22 days
sd 39.10 days
median 0.73 days
min 0 days
max 284.91 days

Figure 14: Total long bug fix time.
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•  Analysis	  of	  the	  “structure”	  of	  the	  OSS	  communiJes	  and	  of	  
their	  “evoluJon”	  via	  Social	  Network	  Analysis	  
–  Centrality	  measures	  and	  Pres@ge	  measures	  to	  determine	  the	  
“connecJvity”	  of	  nodes	  

	  
	  
	  
	  
	  
à	  e.g.,	  to	  infer	  possible	  “criJcal”	  events	  in	  the	  community	  (such	  as	  a	  fork,	  a	  
decrease	  in	  the	  acJvity)	  	  	  

Community	  network	  analysis	  
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Scenario	  for	  expert	  assessment	  
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Scenario	  1	   Scenario	  2	   Scenario	  N	  

15	   21	   …	  

3	   3	   …	  

15	   23	   …	  

mostly	  
morning	  

mostly	  
night	  

…	  

mostly	  
weekdays	  

mostly	  
weekdays	  

…	  

never	   someJmes	   …	  

?	   ?	   ?	  

Expert	  assessment:	  
Evaluate	  how	  much	  the	  values	  of	  the	  Risk	  
drivers	  in	  the	  scenario	  impact	  the	  Timeliness	  of	  
the	  community	  (e.g.,	  in	  the	  interval	  [1,5])	  

(Random)	  scenarios	  

Risk	  drivers	  and	  value	  of	  the	  intervals	  of	  their	  distribu8ons	  



ResulJng	  Bayesian	  Network	  
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•  Bayesian	  network	  (BN)	  
–  BN	  is	  a	  Directed	  Acyclic	  Graph	  (DAG)	  	  
–  Enable	  an	  effecJve	  representaJon	  and	  computaJon	  of	  the	  joint	  

probability	  distribuJon	  over	  a	  set	  of	  random	  variables	  

	  



Example:	  Risks	  analysis	  in	  model	  
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Example:	  Risks	  analysis	  in	  model	  
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impact	  



Example:	  Risks	  analysis	  in	  model	  
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Reasoning	  on	  models	  



Risk	  and	  goal	  model	  reasoning	  
•  Risk	  and	  Goal	  model	  analysis	  
– starJng	  from	  the	  knowledge	  about	  values	  of	  
properJes	  of	  some	  nodes	  of	  the	  model	  (Risk	  
events,	  SituaJons,	  Goals,	  AcJviJes)	  infer	  
knowledge	  about	  values	  of	  properJes	  of	  other	  
nodes	  	  

SpecificaJon	  of	  
models	  

•  Goal	  and	  risk	  
models	  are	  
specified	  

Analysis	  of	  
models	  

•  Logic	  based	  
•  Label	  prop.	  
• …	  

Analysis	  of	  
results	  

•  Analysis	  of	  the	  
possibility	  and	  
severity	  of	  a	  risk	  



Reasoning	  Techniques:	  logic	  based	  
•  Model	  analysis	  via	  DisjuncJve	  logic	  
–  DeclaraJve	  logic	  language	  that	  offers	  primiJves	  to	  represent:	  	  

•  disjuncJve	  facts	  (which	  introduce	  alternaJve	  truth	  values	  of	  predicates)	  
•  disjuncJve	  rules	  (in	  which	  disjuncJons	  may	  appear	  in	  the	  rule	  heads	  to	  
allow	  mulJple	  alternaJve	  consequences	  to	  be	  drawn	  from	  a	  rule)	  	  

–  Allows	  for	  the	  analysis	  of	  alterna8ves	  (interesJng	  also	  for	  
miJgaJon	  strategies)	  

•  Via	  DLV	  disjuncJve	  logic	  reasoner	  

	  
An	  example	  of	  rules	  facts	  and	  models:	  
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lives(community) v disappear(community) :- low_active(community). RULES  
low_active(community) v high_active(community). FACTS

Model 1: disappear(community), low_active(community)
Model 2: lives(community), low_active(community)
Model 3: high_active(community)



PropagaJon:	  saJsfiability	  and	  deniability	  

•  Propagatoin	  of	  the	  
evidences	  in	  two	  
channels	  

•  SaJsfiability	  
–  There	  is	  some	  

evidence	  that	  
“there	  will	  be	  lack	  
of	  support”	  

•  Deniability	  
–  There	  is	  some	  
evidence	  that	  
“there	  will	  be	  no	  
lack	  of	  support”	  

expose
expose

exposeexpose

protect

expose

expose

exposeexpose

expose

Deploy or 
integrate

Select 
OSS  

component

Testing

Technical 
quality

Decide 
wishlist

Mainte
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OSS component 
evolves towards 
desired features

Integrate OSS 
component

AND

Adopter

e6
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of self-impl. code

e8
Error

Proneness

e2

Loose control
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e3
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be accepted

as contributor

s3
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have not been implemented

i3
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Change
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i14

Forum posts
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i17

s9

Low activeness

Lack of 
security

e11
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Lack of support
(e.g. on support 

query)

Low release 
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High number 
of developers

-+++
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Security



Example:	  Risks	  analysis	  in	  model	  
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Example:	  Risks	  analysis	  in	  model	  
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Example:	  Risks	  analysis	  in	  model	  
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The	  RISCOSS	  pla]orm	  





#MIT

i

#GPL

i

#LGPL

i

#licenses

i

#t-GPL

i

#t-LGPL

i

Internal incompatibility
MIT-GPL

Internal incompatibility
MIT-LGPL

Internal
incompatibility

Internal
Incompatibility

Risk

External incompatibility
MIT-GPL

External incompatibility
MIT-LGPL

External
incompatibility

External
Incompatibility

Risk

#equal-licenses

i

#compatible-licenses

i

#license-types

i

Low affinity

fx
Affinity
Risk

expose

expose

exposeor
expose

or
expose

Future Integration
Risk

fx
Low licensing

feeedom

expose

….	  

….	  

CENATIC,	  license	  rules	  for	  Spanish	  gov.	  

Licenses	  in	  	  
the	  component	  

Target	  Licenses	  



Risks	  inlicenses	  
•  Internal	  incompa8bility	  risk.	  Risk	  that	  two	  (or	  more)	  of	  the	  

adopted	  components	  have	  licenses	  that	  are	  compaJble	  with	  each	  
other	  

•  External	  incompa8bility	  risk.	  Risk	  that	  the	  target	  license(s,	  in	  case	  
of	  dual	  licensing)	  is	  incompaJble	  with	  one	  or	  more	  of	  the	  
component	  licenses	  
	  

•  Future	  uncertainty	  risk.	  Risk	  due	  to	  the	  low	  degree	  of	  freedom	  in	  
the	  choice	  of	  the	  target	  license	  of	  future	  components	  	  

•  Affinity	  risk.	  Risk	  that	  arises	  from	  the	  need	  of	  maintaining	  a	  given	  
corporate	  licensing	  scheme.	  It	  measures	  how	  this	  set	  of	  
components,	  although	  being	  compaJble,	  deviates	  from	  the	  desired	  
scheme	  (as	  specified	  by	  the	  target	  license)	  	  



The	  impacts	  

OSS 
Adopter

Preserve 
quality of 
software

Preserve license 
compatibility

Preserve 
selling 

capabilities

help

Internal
Incompatibility

Risk

External
Incompatibility

Risk

Future Integration
Risk

impact

impact

impact



Some	  scenarios	  

•  Licenses	  of	  the	  components	  and	  target	  
licenses:	  
– BSD4	  and	  GPL2	  	  
– BSD4	  and	  LGPL2.1	  
– BSD4	  and	  LGPL2.1	  +	  target	  license	  GPL2	  



Agenda	  

•  An	  introducJon	  to	  ecosystems	  
•  The	  case	  of	  OSS	  ecosystems	  
•  Ecosystem	  modeling	  with	  i*	  
– Short	  background	  on	  i*	  	  
– Modeling	  OSS	  ecosystems	  with	  i*	  

•  Ecosystem	  analysis	  with	  i*	  
–  i*-‐based	  analysis	  
– An	  applicaJon:	  risk	  analysis	  in	  OSS	  ecosystems	  

•  Final	  discussion	  	  



Summary	  
•  Ecosystems	  provide	  a	  perspecJve	  that	  adapts	  with	  socio-‐
technical	  systems	  today	  

•  The	  case	  of	  OSS	  ecosystems	  is	  parJcularly	  interesJng	  
due	  to	  the	  existence	  of	  a	  community	  behind	  

•  IntenJonal	  modeling	  provide	  the	  opportunity	  of	  
capturing	  strategic	  actors	  and	  relaJonships	  

•  The	  resulJng	  models	  are	  adequated	  for	  in-‐depth	  analysis	  



Thanks	  for	  your	  a^enJon!	  


