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•  BOINC	
  	
  
•  Mini-­‐Grid	
  
•  distributed.net	
  
•  OurGrid	
  
•  IBM’s	
  WCG	
  
•  +12	
  more…	
  



Par$cipa$ve	
  Computa$onal	
  Infrastructures	
  are	
  infrastructures	
  that	
  depend	
  
on	
  their	
  parDcipants’	
  use	
  of	
  a	
  computaDonal	
  system	
  to	
  provide	
  a	
  service,	
  with	
  
every	
  instance	
  of	
  the	
  system	
  execuDng	
  tasks	
  of	
  a	
  similar	
  nature,	
  and	
  
collaboraDng	
  with	
  others.	
  

•  Compu:ng	
  Power	
  
•  Storage	
  
•  Network	
  
•  Reasoning	
  

[ParDcipaDve	
  ComputaDonal	
  Infrastructures	
  –	
  Page	
  21	
  &	
  47]	
  



[FoldIt	
  –	
  57.000	
  parDcipants	
  Aug/10]	
  



[BitTorrent	
  –	
  Vuze	
  client’s	
  Swarm	
  view]	
  



[FON	
  WiFi	
  network	
  –	
  over	
  4	
  million	
  FON	
  spots	
  May/11]	
  



Regardless	
  of	
  how	
  good,	
  efficient	
  or	
  secure	
  the	
  computa:onal	
  aspect	
  is,	
  these	
  infrastructures	
  
cannot	
  provide	
  the	
  service	
  they	
  are	
  designed	
  for	
  without	
  a	
  good	
  number	
  of	
  par:cipants	
  
[Butler’01	
  cited	
  in	
  page	
  17].	
  



Technical	
  Support	
   Mo:va:onal	
  Factors	
  

Related	
  Work	
  

[Led	
  by	
  researchers]	
  [Led	
  by	
  pracDDoners]	
  



Mo:va:onal	
  Factors	
  

Related	
  Work	
  

Mo:va:onal	
  Models	
  

Survey	
  Studies	
  

Mo:va:on	
  Techniques	
  
Persuasive	
  Technologies	
  



Mo:va:onal	
  Factors	
  

Related	
  Work	
  

[Hologan	
  and	
  Garg’05	
  –	
  MoDvaDonal	
  Models]	
  

•  Contribu:ng	
  to	
  scien:fic	
  research	
  
•  Friendly	
  compe::on	
  
•  Prospec:ve	
  gain	
  of	
  technical	
  knowledge	
  
•  Point	
  systems	
  and	
  rewards	
  
•  Sense	
  of	
  community	
  



Mo:va:onal	
  Factors	
  

Related	
  Work	
  

[MoDvaDonal	
  Models]	
  

Krebs’10	
  

  
  
  
  
  
  
  
  


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

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  Models]	
  

Nov	
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Mo:va:onal	
  Factors	
  

Related	
  Work	
  

[MoDvaDonal	
  Techniques]	
  

•  Overview	
  and	
  sta:s:cs	
  [Krebs’10]	
  
•  Improved	
  communica:on	
  about	
  what’s	
  going	
  on	
  (results)	
  [Krebs’10]	
  
•  Increased	
  awareness	
  [Krebs’10]	
  

	
  
•  Sense	
  of	
  community	
  [Hologan	
  and	
  Garg’05]	
  

	
  
•  Up-­‐to-­‐date	
  individual	
  contribu:ons	
  [Nov	
  et	
  al.’10]	
  
•  Mul:ple	
  feedback	
  channels	
  [Nov	
  et	
  al.’10]	
  
•  Contribu:ons	
  in	
  rela:on	
  to	
  others	
  [Nov	
  et	
  al.’10]	
  
•  Enjoyable	
  user	
  interface	
  [Nov	
  et	
  al.’10]	
  



Technical	
  Support	
  

Related	
  Work	
  

Basic	
  Set	
  
Ac:ve	
  	
  

Feedback	
  

User	
  	
  
Involvement	
  	
  
(Inwards)	
  

User	
  	
  
Involvement	
  	
  
(Outwards)	
  

Improved	
  	
  
Interac:on	
  

N
ew

sle
K
er
	
  

Re
su
lt	
  
Di
ss
em

in
a:

on
	
  

Ca
tc
hy
	
  N
am

e	
  
Sc
re
en

	
  S
av
er
	
  

In
fo
rm

a:
on

	
  W
eb

sit
e	
  

U
se
r	
  P

ro
fil
es
	
  

Po
in
ts
	
  

Le
ad
er
	
  B
oa
rd
s	
  

Te
am

s	
  
Fo
ru
m
	
  

Ch
al
le
ng
es
	
  

U
se
r	
  G

en
er
at
ed

	
  C
on

te
nt
	
  

Ba
dg
e	
  

So
ci
al
	
  M

ed
ia
	
  

Pr
om

o:
on

al
	
  T
oo

ls	
  

Fa
irn

es
s	
  M

ec
ha
ni
sm

s	
  

Pl
ay
fu
ln
es
s	
  

[Technological	
  Support	
  for	
  RecruiDng	
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  –	
  Page	
  27]	
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[The	
  Mini-­‐Grid	
  is	
  invisible]	
  



Poole	
  et	
  al.	
  studied	
  this	
  invisibility	
  in	
  home	
  network	
  systems	
  [Poole	
  et	
  al.’09]	
  and	
  
RFID	
  technologies	
  [Poole	
  et	
  al.’08].	
  Their	
  findings	
  suggest	
  that	
  invisibility	
  hinders	
  
trust	
  and	
  adop:on,	
  and	
  keeps	
  users	
  from	
  forming	
  correct	
  mental	
  models	
  of	
  the	
  
infrastructure.	
  

[Why	
  invisibility	
  is	
  not	
  a	
  desirable	
  feature	
  –	
  Page	
  49]	
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[Symmetry	
  –	
  Page	
  52	
  bofom]	
  



Dual	
  role	
  



How	
  can	
  we	
  design	
  the	
  interac:ons	
  between	
  the	
  par:cipa:ve	
  
computa:onal	
  infrastructure	
  and	
  its	
  par:cipants,	
  in	
  a	
  way	
  that	
  
sa:sfies	
  the	
  needs	
  of	
  these	
  two	
  roles?	
  



Dual	
  role	
  

Infrastructures	
  	
  ==	
  Heidegger's	
  equipment	
  

ready-­‐to-­‐hand	
  present-­‐at-­‐hand	
  

[Invisibility	
  and	
  Embodiment	
  –	
  page	
  52]	
  



Dourish’s	
  Embodied	
  Interac:on	
  

Embodied	
  Interac/ons	
  
…	
  are	
  those	
  that	
  we	
  can	
  understand	
  and	
  form	
  correct	
  mental	
  models	
  for	
  	
  
because	
  they	
  occur	
  in	
  real-­‐:me	
  and	
  real-­‐space.	
  

Accessible	
  in	
  the	
  Background	
  
…	
  systems	
  need	
  to	
  provide	
  ways	
  for	
  users	
  to	
  move	
  between	
  
ready-­‐to-­‐hand	
  (background)	
  and	
  present-­‐at-­‐hand	
  (focus)…	
  [and]	
  moving	
  	
  
between	
  the	
  two	
  is	
  a	
  fundamental	
  part	
  of	
  embodied	
  interac:on…	
  

[Dourish’01	
  cited	
  in	
  page	
  54]	
  



Infrastructure	
  Invisibility	
  Awareness	
  

Present-­‐at-­‐Hand	
   Ready-­‐to-­‐Hand	
  Move	
  on	
  Request	
  

Non-­‐User	
  
•  Monitoring	
  
•  Management	
  

User	
  
•  Contribu:ng	
  
•  Using	
  it	
  

(invisible)	
  
Detailed	
  Visualiza:on	
   Awareness	
  Visualiza:on	
  



Infrastructure	
   Awareness	
   is	
   a	
   feedback	
  
mechanism	
  on	
  the	
  state	
  of,	
  and	
  changes	
   in,	
  the	
  
properDes	
   of	
   [computaDonal]	
   infrastructures	
  
provided	
  in	
  the	
  periphery	
  of	
  the	
  user’s	
  afenDon,	
  
and	
   supporDng	
   gradual	
   disclosure	
   of	
   detailed	
  
informaDon	
  on	
  user’s	
  request.	
  



Design	
  

Part	
  II	
  



Part	
  I	
  –	
  Introduc:on	
  
Part	
  II	
  –	
  Design	
  
•  Fieldwork	
  Studies	
  
•  Design	
  Process	
  
•  GridOrbit	
  Public	
  Displays	
  
•  GridOrbit	
  No:fica:on	
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[Studies	
  of	
  Biologists	
  at	
  Work	
  –	
  Chapter	
  4]	
  

What	
  are	
  the	
  opportuni:es	
  for	
  the	
  development	
  of	
  infrastructure	
  awareness	
  systems	
  
for	
  the	
  Mini-­‐Grid	
  based	
  on	
  the	
  exis$ng	
  infrastructures	
  and	
  sharing	
  prac$ces?	
  



•  Place-­‐based	
  observa:ons	
  –	
  the	
  lab	
  
•  Event-­‐based	
  observa:ons	
  –	
  the	
  experimental	
  execu:on	
  
•  Open	
  ended	
  and	
  semi-­‐structured	
  interviews	
  
•  Video	
  recordings	
  and	
  pictures	
  



Group	
  Composi:on	
   Physical	
  Spaces	
  

Equipment	
  Work	
  Processes	
  
Infrastructures	
   Sharing	
  Prac:ces	
  



Fieldwork	
  Results	
  

•  Awareness	
  mechanisms	
  are	
  already	
  in	
  use	
  in	
  their	
  simplest	
  form.	
  
•  Recruitment	
  could	
  target	
  both	
  research	
  and	
  administra:ve	
  personnel.	
  
•  Mul:ple	
  technological	
  mechanisms	
  covering	
  the	
  different	
  loca:ons	
  where	
  they	
  

work	
  (lab/office).	
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[Design	
  Process	
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  4	
  –	
  Page	
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  &	
  94]	
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







  

 

 

 
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[Design	
  Space	
  for	
  Technological	
  Support	
  for	
  V.C.	
  –	
  Page	
  82]	
  



Gridorbit	
  Public	
  Displays	
  

Corridor	
  in	
  front	
  of	
  the	
  Cafeteria	
  

Building	
  2:	
  
Elevator	
  +Mail	
  Box	
  Wai:ng	
  Area	
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  1:	
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Infrastructure	
  Awareness	
  Model	
  

O	
  

Nimbus	
  
What	
  the	
  en:ty	
  projects	
  about	
  itself	
  

Focus:	
  
What	
  the	
  en:ty	
  is	
  interested	
  in	
  

[The	
  spaDal	
  model	
  of	
  interacDon	
  –	
  Page	
  56]	
  



A	
   B	
  



I	
  








[GridOrbit’s	
  awareness	
  model	
  –	
  Page	
  95]	
  




























 



folding	
  

biology	
  

research	
  

DNA	
  



Ambient Zone  
(x > 70cm) 

Notification Zone  
(40cm < x < 70cm) 

Interaction Zone  
(x < 40cm) 
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




















[MoDvaDonal	
  Model	
  –	
  Page	
  97]	
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I	
  

[The	
  AMC	
  Card	
  Technique	
  –	
  Page	
  84]	
  



AMCard	
  Technique	
  

I	
  

[Hincapie-­‐Ramos,	
  Tabard	
  &	
  Bardram	
  @	
  DIS’10]	
  

Focus	
  Cards	
  
The	
  users’	
  interests	
  

Nimbus	
  Cards	
  
The	
  infrastructure’s	
  	
  
features	
  



Inspira:on	
  Cards	
  

Picture	
  taken	
  from	
  the	
  original	
  paper:	
  Halskov,	
  K.	
  and	
  Dalsgård,	
  P.	
  2006.	
  Inspira/on	
  card	
  workshops.	
  
In	
  Proceedings	
  of	
  the	
  6th	
  Conference	
  on	
  Designing	
  interacDve	
  Systems	
  (University	
  Park,	
  PA,	
  USA,	
  June	
  26	
  -­‐	
  28,	
  
2006).	
  DIS	
  '06.	
  ACM,	
  New	
  York,	
  NY,	
  2-­‐11.	
  	
  
DOI=	
  hKp://doi.acm.org/10.1145/1142405.1142409	
  



User	
  Focus	
  
Cards	
  

Infrastructure	
  Cri:que,	
  	
  
Implica:ons	
  for	
  Redesign	
  

Infrastructure	
  Awareness	
  System’s	
  Features	
  

Fieldwork	
  

Infrastructure	
  

User	
  Focus	
  
Cards	
  

Nimbus	
  
Cards	
  

AMC	
  
Workshop	
  

Design	
  
Concept	
  
+	
  Closure	
  

Infrastructure	
  
Awareness	
  
Prototype	
  

The	
  
InfAwareness	
  

System	
  

[Hincapie-­‐Ramos,	
  Tabard	
  &	
  Bardram	
  @	
  DIS’10]	
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

 



Group Activation 

You contributed 12% less than 
other contributors this week 

Personal Motivation 

You contributed for less than 40 
hours to the Mini-Grid this week 

2x 



Evalua:on	
  

Part	
  III	
  



Part	
  I	
  –	
  Introduc:on	
  
Part	
  II	
  –	
  Design	
  
Part	
  III	
  –	
  Evalua:on	
  
•  Study	
  Setup	
  
•  Quan:ta:ve	
  Results	
  
•  Usage	
  PaKerns	
  
•  Adop:on	
  Impact	
  
•  GridOrbit	
  Usage	
  
•  Interviews	
  
	
  
Part	
  IV	
  –	
  Discussion	
  	
  

Agenda	
  



1-­‐	
  See	
  what	
  the	
  impact	
  of	
  these	
  awarness	
  technologies	
  is	
  in	
  the	
  recruitment	
  of	
  
volunteers.	
  
	
  
2-­‐	
  Gather	
  empirical	
  informa:on	
  about	
  the	
  rela:on	
  of	
  users	
  and	
  these	
  awareness	
  
technologies.	
  

1-­‐	
  See	
  what	
  the	
  impact	
  of	
  these	
  awarness	
  technologies	
  is	
  in	
  the	
  recruitment	
  of	
  
volunteers.	
  
	
  
2-­‐	
  Gather	
  empirical	
  informa:on	
  about	
  the	
  rela:on	
  of	
  users	
  and	
  these	
  awareness	
  
technologies.	
  

[EvaluaDon	
  Study	
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BASELINE 

Mini-Grid 

Official Start 

PUBLIC DISPLAYS 

NOTIFICATION SYSTEM 

Baseline Computers 

Public Displays Novelty Factor 



BASELINE 

Mini-Grid 

Official Start 

PUBLIC DISPLAYS 

NOTIFICATION SYSTEM 

Baseline Computers 

Public Displays Novelty Factor 

Jun 2 
Wed 

Jun 14 
Mon 

Jun 21 
Fri 

Jul 2 
Fri 












•  machines	
  
•  Mini-­‐Grid	
  tasks	
  
•  visits	
  and	
  interac:ons	
  
•  GridOrbit	
  no:fica:ons	
  
•  interviews	
  



par:cipant	
  machines	
  contributed	
  at	
  least	
  once	
  
machines	
  submiKed	
  tasks	
  
	
  
task	
  batches	
  
individual	
  tasks	
  
	
  
visits	
  to	
  the	
  public	
  displays	
  
involved	
  some	
  kind	
  of	
  interac:on	
  
on-­‐screen	
  messages	
  
pictured	
  assigned	
  to	
  machines	
  
	
  
users	
  for	
  the	
  no:fica:on	
  system	
  (N.S.)	
  
state	
  queries	
  
launches	
  of	
  the	
  Mini-­‐Grid	
  client	
  form	
  the	
  N.S.	
  

35	
  
8	
  
	
  

103	
  
7264	
  

	
  
5022	
  
592	
  
14	
  
54	
  
	
  
8	
  
44	
  
14	
  

[DescripDve	
  Account	
  of	
  the	
  Deployment	
  –	
  Page	
  119]	
  



• 	
  Dedicated	
  Secondary	
  Computers	
  
• 	
  Work	
  Desktops	
  
• 	
  Laptops	
  (intermiKent	
  use)	
  
• 	
  Bootstrapping	
  Computers	
  

[ContribuDon	
  Paferns	
  –	
  Page	
  120]	
  



Baseline Public Displays 
Notification System 

Mini-Grid installed 

AVG Computers  
Contributing 

+133% 

+51% 15 

35 

8,02 
5,33 

[AdopDon	
  Impact	
  –	
  Page	
  121]	
  



 




           



[ParDcipants’	
  ContribuDon	
  to	
  the	
  Mini-­‐Grid	
  –	
  Page	
  123]	
  






                             

 




































[Number	
  of	
  changes	
  (join/leave)	
  per	
  hour	
  –	
  Page	
  123]	
  












 







 
   





[Mini-­‐Grid	
  volaDlity	
  in	
  relaDon	
  to	
  parDcipants	
  –	
  Page	
  124]	
  



[Δt	
  =	
  1500ms	
  –	
  GridOrbit	
  public	
  display	
  visitors	
  –	
  Page	
  125]	
  

Explorer	
  	
  
10%	
  of	
  the	
  Visits	
  
Interac:on	
  Zone	
  
+	
  Touch	
  Interac:on	
  

Curious	
  
30%	
  of	
  the	
  Visits	
  
Int	
  +	
  No:fica:on	
  Zone	
  
-­‐	
  Touch	
  Interac:on	
  

Aware	
  
60%	
  of	
  the	
  Visits	
  
Ambient	
  Zone	
  



+	
  -­‐	
  

Ac:vity	
  Capacity	
  

Visits	
  to	
  the	
  Public	
  Displays	
  

[Awareness	
  StagnaDon	
  –	
  Page	
  127]	
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  Page	
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



 

      

      

      

    



  

    

 


















                             

 













[How	
  to	
  Join	
  requests	
  from	
  the	
  public	
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  –	
  Page	
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





























  

[Running	
  status	
  of	
  the	
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  





















[Queries	
  to,	
  and	
  launching	
  of	
  the	
  Mini-­‐Grid	
  from,	
  GridOrbit	
  noDficaDon	
  system	
  –	
  Page	
  129]	
  



[Mo:va:ons	
  to	
  par:cipate	
  –	
  Page	
  130]	
  

•  Necessity	
  
•  Curiosity	
  (limits,	
  ease)	
  
•  Enhancement	
  
•  Reputa:on	
  (recogni:on,	
  visibility)	
  



From:	
   	
  ParDcipant	
  X	
  
Date: 	
  Wed,	
  Jun	
  16,	
  2010	
  at	
  1:51	
  PM	
  
Subject: 	
  Re:	
  GridOrbit	
  hide	
  details	
  6/16/10	
  
	
  
Hi	
  Juan	
  
	
  
I	
  got	
  the	
  plugin	
  installed	
  and	
  the	
  whole	
  thing	
  should	
  be	
  up	
  
and	
  running.	
  Now	
  I	
  just	
  need	
  to	
  figure	
  out	
  how	
  I	
  can	
  get	
  my	
  
picture	
  on	
  the	
  screen	
  in	
  the	
  main	
  building...	
  Do	
  I	
  need	
  to	
  set	
  
up	
  some	
  profile	
  somewhere	
  or	
  something	
  like	
  that?	
  
	
  
Cheers	
  

Face	
  Time!	
  



• 	
  The	
  on-­‐screen	
  messaging	
  func:onality	
  (bulle:ng	
  board)	
  was	
  not	
  
used.	
  We	
  saw	
  only	
  5	
  messages	
  for	
  the	
  whole	
  deployment.	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
• 	
  We	
  did	
  not	
  find	
  any	
  significant	
  impact	
  of	
  the	
  different	
  no:fica:ons	
  
strategies.	
  



Discussion	
  

Part	
  IV	
  



Part	
  I	
  –	
  Introduc:on	
  
Part	
  II	
  –	
  Design	
  
Part	
  III	
  –	
  Evalua:on	
  
Part	
  IV	
  –	
  Discussion	
  	
  
•  Hypotheses	
  
•  Hypothesis	
  Analysis	
  
•  Volunteer	
  Compu:ng	
  Case	
  
•  A	
  World	
  of	
  Infrastructures	
  
•  Conclusions	
  

Agenda	
  

































































































[Analysis	
  of	
  Hypothesis	
  –	
  Page	
  131]	
  



Hypothesis	
  1	
  Infrastructure	
  awareness	
  systems	
  can	
  provide	
  
volunteer	
  compu:ng	
  par:cipants	
  with	
  feedback	
  on	
  their	
  
contribu:ons.	
  
	
  
	
  
Hypothesis	
  2	
  Infrastructure	
  awareness	
  systems	
  can	
  foster	
  the	
  
recruitment	
  of	
  par:cipants	
  to	
  volunteer	
  compu:ng.	
  
	
  
	
  
Hypothesis	
  3	
  Infrastructure	
  awareness	
  systems	
  can	
  help	
  
maintain	
  the	
  enrollment	
  of	
  exis:ng	
  par:cipants	
  to	
  volunteer	
  
compu:ng.	
  

[as	
  feedback	
  mechanisms	
  for	
  volunteer	
  compuDng]	
  



Hypothesis	
  4	
  .1	
  The	
  enjoyment	
  level	
  induced	
  by	
  the	
  
infrastructure	
  awareness	
  representa:on	
  is	
  associated	
  with	
  
par:cipa:on.	
  
	
  
Hypothesis	
  4	
  .2	
  The	
  enhancement	
  level	
  induced	
  by	
  the	
  
infrastructure	
  awareness	
  representa:on	
  is	
  associated	
  with	
  
par:cipa:on.	
  
	
  
Hypothesis	
  4	
  .3	
  The	
  possibility	
  of	
  self	
  expression	
  through	
  the	
  
infrastructure	
  awareness	
  systems	
  is	
  associated	
  with	
  
par:cipa:on.	
  
	
  
Hypothesis	
  4	
  .4	
  The	
  possibility	
  of	
  increase	
  the	
  par:cipant’s	
  
reputa:on	
  through	
  the	
  infrastructure	
  awareness	
  system	
  is	
  
associated	
  with	
  par:cipa:on.	
  
	
  
Hypothesis	
  4	
  .5	
  The	
  possibility	
  to	
  join	
  a	
  community	
  through	
  the	
  
infrastructure	
  awareness	
  systems	
  is	
  associated	
  with	
  
par:cipa:on.	
  

[GridOrbit	
  public	
  displays	
  –	
  as	
  support	
  for	
  parDcipants’	
  moDvaDons]	
  



Hypothesis	
  5	
  .1	
  Comparing	
  one’s	
  performance	
  to	
  personal	
  
historical	
  records	
  posi:vely	
  impacts	
  contribu:ons	
  to	
  volunteer	
  
compu:ng.	
  
	
  
	
  
Hypothesis	
  5	
  .2	
  Comparing	
  one’s	
  performance	
  with	
  the	
  group	
  
performance	
  posi:vely	
  impacts	
  contribu:ons	
  to	
  volunteer	
  
compu:ng.	
  

[GridOrbit	
  noDficaDon	
  s.	
  –	
  as	
  support	
  for	
  parDcipants’	
  moDvaDons]	
  



Hypothesis	
  6	
  Infrastructure	
  awareness	
  systems	
  mediate	
  the	
  
interac:ons	
  between	
  the	
  members	
  of	
  the	
  resource-­‐centric	
  
informal	
  human	
  infrastructures	
  formed	
  around	
  the	
  volunteer	
  
compu:ng	
  infrastructure.	
  
	
  
Hypothesis	
  7	
  Infrastructure	
  awareness	
  systems	
  foster	
  the	
  
sharing	
  of	
  resources	
  to,	
  and	
  the	
  usage	
  of,	
  a	
  volunteer	
  
compu:ng	
  infrastructure.	
  

[as	
  support	
  for	
  resource	
  sharing]	
  



Hypothesis	
  8	
  Infrastructure	
  awareness	
  systems	
  provide	
  users	
  
with	
  an	
  understanding	
  of	
  the	
  volunteer	
  compu:ng	
  
infrastructure,	
  suppor:ng	
  the	
  forma:on	
  of	
  correct	
  mental	
  
models	
  of	
  it.	
  
	
  
Hypothesis	
  9	
  Infrastructure	
  awareness	
  systems	
  can	
  make	
  
volunteer	
  compu:ng	
  accessible	
  in	
  the	
  background.	
  

[as	
  an	
  infrastructure	
  awareness	
  system]	
  



Infrastructure	
  Awareness	
  for	
  V.C.	
  

What	
  we’ve	
  seen:	
  

•  Infrastructure	
  Awareness	
  
•  Design	
  Space	
  for	
  V.C.	
  
•  Itera:ve	
  Design	
  Process	
  
•  Awareness	
  Model	
  
•  Mo:va:onal	
  Model	
  

Study	
  Implica/ons:	
  

•  Local	
  and	
  Symmetric	
  
à	
  Exis:ng	
  community	
  
à	
  Solidarity	
  and	
  duty	
  
à	
  Social	
  dynamics	
  
à	
  Leverage	
  exis:ng	
  sharing	
  prac:ces	
  
	
  

•  Metaphor-­‐guided	
  Design	
  
à	
  Awareness	
  model	
  
à	
  Mo:va:onal	
  model	
  
à	
  Mo:va:on	
  Techniques	
  



A	
  World	
  of	
  Infrastructures	
  	
  
•  The	
  prevalence	
  of	
  the	
  duality	
  user	
  /	
  non-­‐user	
  
•  Digital	
  Housekeeping	
  
•  Infrastructure	
  Awareness	
  with	
  mul:ple	
  detailed	
  visualiza:ons:	
  	
  

–  Seamful	
  design	
  à	
  Troubleshoo:ng	
  and	
  Workarounds	
  
–  Intelligibility	
  à	
  Understanding,	
  learning	
  and	
  control	
  
–  Dashboard	
  à	
  Diagnosis	
  

 








  



[I	
  am	
  happy	
  to	
  answer	
  quesDons]	
  

Thank	
  you!	
  

Jakob,	
  Aurelien,	
  Sokoler,	
  Neela,	
  Tinus	
  &	
  Dinesh	
  Ebbe,	
  Zsuzsanna,	
  Reeza,	
  Morten,	
  Jørgen	
  

Morten,	
  Bjarne	
  


