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Agenda	
  

•  Introduc/ons	
  
•  User	
  Community	
  Updates	
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  Improvements	
  

•  Designing	
  Usable	
  Wall	
  Display	
  Environments	
  



www.sagecommons.org	
  

Introduc/ons	
  

•  SAGE	
  Research	
  and	
  Development	
  Team	
  
(Jason,	
  Luc,	
  Maxine,	
  Ratko,	
  Sungwon)	
  

•  Sign-­‐in	
  sheet	
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What	
  is	
  SAGE?	
  
•  Scalable	
  display	
  walls	
  are	
  the	
  lenses	
  that	
  bring	
  large	
  

complex	
  scien/fic	
  data	
  into	
  focus.	
  

•  SAGE	
  –	
  Scalable	
  Adap/ve	
  Graphics	
  Environment.	
  

•  SAGE	
  is	
  soVware	
  for	
  organizing	
  visualiza/ons	
  and	
  
informa/on	
  on	
  scalable	
  display	
  walls	
  to	
  help	
  researchers	
  
deal	
  with	
  problems	
  of	
  scale	
  and	
  complexity	
  in	
  their	
  
research.	
  

•  It	
  specializes	
  in	
  streaming	
  visualiza/ons	
  from	
  remote	
  
rendering	
  servers	
  /	
  supercomputers.	
  

•  Originally	
  began	
  with	
  an	
  NSF	
  ITR	
  grant	
  (OptIPuter)	
  in	
  2002.	
  
•  Now	
  supported	
  by	
  NSF	
  STCI	
  grant	
  (OCI-­‐0943558)	
  through	
  

2012	
  and	
  King	
  Abdullah	
  University	
  for	
  Science	
  and	
  
Technology	
  (KAUST).	
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~40	
  SAGE	
  OptIPortals	
  in	
  2009	
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12	
  New	
  OptIPortals	
  in	
  2010	
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David	
  Abramson	
  
Australian	
  Research	
  Council	
  	
  
Professorial	
  Fellow	
  &	
  Science	
  
Director	
  
Monash	
  e-­‐Research	
  Centre	
  

User	
  Community	
  Highlights	
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Op/cal	
  Microscopy	
  Driver	
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Op/cal	
  Microscopy	
  Driver	
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OptIPortal	
  
Middleware	
  

Server	
  
Interface	
  

OptIPortal	
  
Middleware	
  

Server	
  
Interface	
  

OptIPortal	
  
Middleware	
  

Server	
  
Interface	
  

Op/Server	
  

OptIPortal	
  

Kepler	
  

OptIPortal	
  
Actor	
  

Linking	
  Workflows	
  and	
  Visualiza/on	
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Tiled	
  Display	
  

Sage	
  
receiver	
  

Sage	
  
receiver	
  

Sage	
  
receiver	
  

Free	
  
Space	
  

Manager	
  

UI	
  Client	
  

App	
  1	
   App	
  2	
   App	
  3	
  

SAIL	
  

Op/UI	
  
Client	
  

Op/Server	
  

Kepler	
   OptIPortal	
  
Actor	
  

SAIL	
  SAIL	
  

UI	
  Client	
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Andrei	
  Hutanu	
  
IT	
  Consultant	
  
Center	
  for	
  Computa6on	
  &	
  
Technology,	
  
Louisiana	
  State	
  University	
  

User	
  Community	
  Highlights	
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eaviv	
  	
  
Distributed	
  Visualiza/on	
  &	
  Testbed	
  

Andrei	
  Hutanu,	
  Jinghua	
  Ge,	
  	
  
Cornelius	
  Toole,	
  Sandeep	
  Nimmagadda,	
  

Gabrielle	
  Allen	
  (all	
  CCT),	
  
Kenny	
  Welshons	
  (LONI),	
  	
  
Patrick	
  Dorn	
  (NCSA),	
  	
  

Petr	
  Holub	
  (Masaryk	
  University),	
  
John	
  Vollbrecht	
  (ex-­‐Internet2)	
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Mo/va/ng	
  Scenario	
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System	
  Architecture	
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Testbed	
  Scenario	
  
•  Testbed	
  implemented	
  to	
  develop	
  distributed	
  viz	
  apps	
  

•  Data	
  on	
  tchor	
  high-­‐speed	
  data	
  server	
  (Sitola,	
  Czech	
  
Rep)	
  

•  Parallel	
  rendering	
  on	
  Lincoln	
  (NCSA)	
  
•  Allocate	
  ION	
  network	
  between	
  NCSA	
  	
  
and	
  LSU	
  

•  Video	
  stream	
  to	
  LSU	
  4k	
  	
  
projector	
  –	
  SAGE!	
  

•  Interac/on	
  wit	
  
visualiza/on	
  	
  
from	
  LSU	
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Seung-­‐Hee	
  Lee	
  
KISTI	
  

User	
  Community	
  Highlights	
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2010. 11. 15 
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Project Overview 

   Cyber Infrastructure for Research and Education 

Domestic Institute 

Domestic and foreign  
Remote  Lecture 

Cyber Discipline Research Environment 

 Education Service and 
Contents 

Cooperation 
Research 

National Issue 
handling 

Overseas University 

International 
Cooperation 

Internal 
Cooperation 

International 
Cooperation 

University 
(WCU, Engineering Center) 

Hospital / CDC 
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   SAGE with HDS (High Definition Streaming) 

"   SAGE decklinkcapture application 

"   Stream full-resolution high-definition video 

"   Use HDMI capture card (Blackmagic Intensity  Pro PCI-express) 

"   Capture screen for sharing graphics as VNC 

"   Simple and Cost-effective solution 

 HDMI  
capture card  HDS 
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Shinji	
  Shimojo	
  
Execu<ve	
  Researcher	
  
Na6onal	
  Ins6tute	
  for	
  
Informa6on	
  and	
  
Communica6ons	
  Technology	
  

Professor	
  
Cybermedia	
  Center,	
  Osaka	
  
University	
  

User	
  Community	
  Highlights	
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SAGE	
  for	
  Digital	
  Museums	
  

Shinji	
  Shimojo,	
  Masaki	
  Chikama,	
  
Rieko	
  Kadobayashi,	
  Kaori	
  Fukunaga	
  

NICT	
  (Booth	
  #1521)	
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SAGE	
  for	
  e-­‐heritage	
  
Gioio+TeraHerz+TDW	
  

Kadobayashi,	
  Chikama,	
  Fukunaga	
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SAGE	
  for	
  Digital	
  Museum	
  



www.sagecommons.org	
  

Rec. Rec. Rec. Rec. 

Tiled Display Wall 

SAIL SAIL 

FreeSpace 
Manager 

App App 

iPhone Mouse for SAGE 
Architecture 

SAGE modification 
• To place application mostly outside of window area 
• Garbage collection of unused resources 
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Takamatsuzuka（高松塚）	
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Paul	
  Wielinga	
  
Manager	
  Networking	
  
Visualiza6on	
  &	
  Data	
  Services	
  
SARA	
  Compu6ng	
  &	
  Networking	
  
Services	
  

User	
  Community	
  Highlights	
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SARA	
  Compu6ng	
  and	
  Networking	
  Services	
  
Dutch	
  Supercompu6ng	
  and	
  
e-­‐Science	
  Support	
  Center	
  

Paul Wielinga/Tijs de Kler/Ronald van der Pol 
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Highlight 2010: WCIT @ Amsterdam 

•  World Congres on ICT - Amsterdam 
–  Demonstrations of Supercomputing 

Applications 
–  Green IT @ SARA 
–  Greening by IT 
–  New SAGE User Interface 
–  Public was very excited about the TPD and 

possibilities of SAGE 
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Highlight 2010 – GLIF @ CERN  
40 Gbps Wide Area Bandwidth Challenge 

•  Demonstration @ GLIF annual 
meeting CERN Geneva 
–  Demonstration of 40 GE streaming of 

various ultra-high resolution video’s of 
Cosmological Data 

–  Single server  in Amsterdam to Tiled 
Panel in Geneva 

–  Resolution 12800*4800 Pixels  
–  22 Frames/second 
–  1650 KM 40 Gbps lambda over 

SURFnet dark fiber  
–  Bandwidth used >32 Gbps with frame 

syncing, >38 Gbps without – using a 
special (very simple) streaming 
application 

–  With SAGE we reached 16 Gbps with 
all sophisticated features of SAGE UI 
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SARA Demonstrations at SC10 
@ Dutch Research Consortium booth 

•  Overview of Supercomputing Applications –
Dutch Supernode in Amsterdam @SARA 
(SAGE) 

•  6*10GE streaming of Scientific data from 
Single Server Disk to Network to 60 MPixel 
Tiled Panel  
–  Preliminary result: 43 Gbps from single 

application 

Come	
  visit	
  us	
  at	
  booth	
  4049	
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Monsanto	
  Research	
  Center	
  
Bangalore,	
  India	
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Walt	
  Disney	
  Studios	
  
Burbank,	
  California	
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SAGE	
  Improvements	
  

Luc	
  Renambot	
  
Research	
  Assistant	
  Professor	
  
Electronic	
  Visualiza6on	
  Lab,	
  
University	
  of	
  Illinois	
  at	
  Chicago	
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SAGE:	
  Website	
  
•  sagecommons.org	
  
•  News	
  and	
  events	
  
•  Downloads	
  
•  Documenta/on	
  

•  Community	
  
– Photos	
  
– SAGE	
  map	
  

•  Support	
  
– Forums	
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SAGE:	
  Binary	
  Distribu/on	
  

•  RPM	
  and	
  DEB	
  based	
  
– 64bit	
  versions	
  
– Centos	
  5.5	
  
– openSUSE	
  11.3	
  
– Ubuntu	
  10.04	
  LTS	
  

•  Make	
  a	
  case	
  for	
  other	
  OS	
  distribu/ons	
  
– Survey	
  online	
  ?	
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SAGE:	
  Documenta/on	
  

•  Chapters	
  
1.  Introduc/on	
  
2.  Gemng	
  Started	
  
3.  Applica/ons	
  and	
  services	
  
4.  User	
  Interac/on	
  
5.  Wri/ng	
  applica/ons	
  
6.  Reference	
  guide	
  
7.  FAQ	
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SAGE:	
  Improvements	
  

•  Reliability	
  
– Used	
  several	
  classes	
  per	
  week	
  at	
  
EVL	
  

•  Configura/on	
  
– Global	
  and	
  user-­‐level	
  configura/on	
  
files	
  

– Per-­‐run	
  configura/on	
  file	
  
•  Launcher	
  

– Most	
  of	
  controls	
  can	
  be	
  edited	
  from	
  
the	
  launcher	
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Improvements:	
  Applica/ons	
  

•  PDFviewer	
  
– Based	
  on	
  ImageMagick	
  on	
  legacy	
  system	
  

– Based	
  on	
  Poppler	
  on	
  ‘modern’	
  Linux	
  distribu/on	
  
– Basic	
  naviga/on	
  control	
  

•  Qshare	
  
–  ‘High-­‐speed’	
  desktop	
  sharing	
  
– 15	
  to	
  20	
  fps	
  on	
  laptop	
  /	
  mini	
  
– Need	
  a	
  gigabit	
  (~	
  800	
  Mbps)	
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Improvements:	
  Applica/ons	
  

•  “Blackmagic”	
  capture	
  
– Digital	
  and	
  analog	
  capture	
  

•  HDMI	
  and	
  HD-­‐SDI	
  
•  Video-­‐conference	
  unit	
  
•  Laptop	
  and	
  console	
  

– YUV	
  422	
  capture	
  
– GPU	
  conversion	
  to	
  RGB	
  for	
  display	
  

•  Mplayer	
  movie	
  
– Package	
  and	
  script	
  to	
  rebuild	
  
–  Included	
  in	
  binary	
  package	
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Improvements	
  

•  SAGE	
  Pointer	
  
– Pointer	
  on	
  the	
  wall	
  

•  Name,	
  color	
  

– Share	
  desktop	
  
•  Launches	
  VNC-­‐viewer	
  on	
  the	
  wall	
  

– Mul/media	
  drop-­‐zone	
  
•  Image,	
  movies,	
  PDF,	
  …	
  

– Mul/plavorm	
  
•  Mac	
  and	
  Win	
  binaries	
  (XP,	
  7)	
  

•  Linux	
  in	
  source	
  mode	
  (python)	
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VisualCas/ng	
  

•  Maintenance	
  on	
  VisualCas/ng	
  
•  Compa/ble	
  to	
  UI	
  version	
  

•  Fixing	
  bugs	
  

•  Document	
  and	
  pointer	
  sharing	
  through	
  SAGE	
  
pointer	
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SAGE:	
  Content	
  Organiza/on	
  

•  Layout	
  and	
  par//on	
  of	
  the	
  space	
  
– Pointers,	
  gyro-­‐mouse,	
  touch-­‐screen	
  

–  Ini/al	
  work	
  with	
  Apple	
  Magickpad	
  	
  
– See	
  Ratko’s	
  presenta/on	
  

•  Support	
  for	
  documents	
  
– New	
  PDF	
  viewer	
  
– Office	
  support	
  through	
  OpenOffice	
  

•  Converts	
  documents	
  to	
  PDF	
  on	
  the	
  fly	
  

• Works	
  best	
  on	
  ppt,	
  doc	
  and	
  xls	
  formats	
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ParaView	
  Integra/on	
  
•  ParaView	
  

–  Well	
  fit	
  to	
  the	
  cyber-­‐infrastructure	
  model	
  
–  Designed	
  for	
  large-­‐scale	
  parallel	
  visualiza/on	
  

•  SAGE	
  
–  Assuming	
  ultra-­‐speed	
  network	
  (at	
  least	
  gigabits	
  per	
  second)	
  
–  High-­‐resolu/on	
  display	
  helps	
  scien/fic	
  discovery	
  
–  Enable	
  remote	
  visualiza/on	
  on	
  ultra-­‐resolu/on	
  /led	
  display	
  
–  Allow	
  users	
  to	
  juxtapose	
  mul/ple	
  high-­‐resolu/on	
  visualiza/ons	
  

•  ParaView	
  and	
  SAGE	
  integra/on	
  
–  Enable	
  remote	
  visualiza/on	
  of	
  mul/ple	
  large-­‐scale	
  data-­‐sets	
  in	
  

ultra-­‐resolu/on	
  display	
  environments	
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ParaView	
  Integra/on	
  

•  ParaView	
  servers	
  visualize	
  large-­‐scale	
  data	
  in	
  parallel	
  
•  Resul/ng	
  imagery	
  generated	
  on	
  each	
  server	
  is	
  
composited	
  and	
  streamed	
  as	
  a	
  single	
  image	
  to	
  the	
  
client	
  (ParaView	
  only)	
  

•  SAGE	
  interface	
  captures	
  the	
  pixel	
  data	
  from	
  each	
  
server	
  and	
  streams	
  in	
  parallel	
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ParaView	
  Integra/on	
  

•  ParaView	
  /led-­‐display	
  mode	
  
–  ParaView	
  servers	
  do	
  sort-­‐last	
  rendering	
  and	
  composi/ng	
  for	
  

each	
  /le	
  
•  Integrated	
  inside	
  “vtkIceTRenderManager”	
  class	
  

–  IceT	
  composi/ng	
  library	
  
–  Minimal	
  changes	
  
–  Get	
  /lling	
  info,	
  copy	
  pixels,	
  pass	
  buffer	
  to	
  SAGE	
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Paraview	
  Video	
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Designing	
  Usable	
  
Wall	
  Display	
  Environments	
  

Ratko	
  Jagodic	
  
Graduate	
  Research	
  Assistant	
  
Electronic	
  Visualiza6on	
  Lab,	
  
University	
  of	
  Illinois	
  at	
  Chicago	
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Designing	
  Usable	
  Wall	
  Display	
  
Environments	
  

•  50+	
  SAGE	
  walls	
  
•  At	
  EVL	
  

– 2	
  SAGE	
  walls	
  
– Used	
  for	
  4	
  years	
  
– Use	
  cases:	
  

•  Classrooms,	
  mee/ngs	
  (local	
  and	
  remote),	
  
presenta/ons,	
  demonstra/ons	
  

•  SAGE	
  displays	
  transformed	
  every	
  use	
  case!	
  
•  What	
  have	
  we	
  learned	
  from	
  this?	
  
•  How	
  to	
  design	
  for	
  user	
  experience?	
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Number	
  of	
  Users	
  

•  Give	
  control	
  to	
  everybody!	
  
•  Devices:	
  Touch,	
  Gyromouse,	
  Laptop,	
  Apple	
  
trackpad	
  

•  1	
  user	
  
–  Touch	
  (PQ	
  Labs)	
  

•  Few	
  users	
  
–  Touch,	
  Gyromouse	
  

•  Many	
  users	
  
–  Laptops	
  
–  Come	
  and	
  go…	
  no	
  need	
  to	
  pass	
  controllers	
  around	
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Display	
  Characteris/cs	
  

•  Resolu/on	
  vs.	
  size	
  vs.	
  bezels	
  
•  Reality:	
  budget	
  driven	
  
•  Thin-­‐bezel	
  may	
  be	
  more	
  useful	
  than	
  high-­‐rez	
  
(text!)	
  

•  Versa/lity	
  (Tile	
  Matrix	
  of	
  NEC	
  screens)	
  

•  Reachable	
  areas	
  for	
  touch	
  screen	
  
•  Visible	
  areas	
  for	
  larger	
  audiences	
  



www.sagecommons.org	
  

Display	
  Size	
  

•  Resolu/on	
  vs.	
  size	
  vs.	
  bezels	
  
•  Reality:	
  budget	
  driven	
  
•  Thin-­‐bezel	
  may	
  be	
  more	
  useful	
  than	
  high-­‐rez	
  
(text!)	
  

•  Versa/lity	
  (Tile	
  Matrix	
  of	
  NEC	
  screens)	
  

•  Reachable	
  areas	
  for	
  touch	
  screen	
  
•  Visible	
  areas	
  for	
  larger	
  audiences	
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Distance	
  from	
  Display	
  
•  Up-­‐close	
  -­‐	
  mobility	
  

–  Touch	
  screen	
  
–  Beier	
  for	
  detail,	
  localized	
  interac/on	
  
–  But	
  /ring	
  for	
  longer	
  work	
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Distance	
  from	
  Display	
  
•  Walking	
  -­‐	
  mobility	
  

–  Gyromouse	
  /	
  Touch	
  
–  Standing	
  but	
  no	
  need	
  to	
  walk	
  back	
  and	
  forth	
  with	
  
Gyromouse	
  

–  Less	
  intui/ve	
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Distance	
  from	
  Display	
  
•  Simng	
  -­‐	
  comfort	
  

–  Laptop	
  
–  Beier	
  for	
  context	
  
–  Comfortable,	
  personal,	
  private	
  vs.	
  public	
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Videoconferencing	
  

•  Lifesize/Polycom	
  -­‐>	
  HD	
  capture	
  card	
  -­‐>	
  SAGE	
  
•  Camera	
  placement	
  

•  Remote	
  site	
  display	
  placement	
  

•  Microphones	
  
– Who	
  needs	
  to	
  hear	
  what?	
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Remote	
  Instruc/on	
  Example	
  
Local	
  content	
  screen	
  

Remote	
  Audience	
  
Remote	
  display	
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SAGE	
  @	
  EVL	
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SAGE	
  @	
  Argonne	
  by	
  Hyejung	
  Hur	
  (EVL)	
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Shameless	
  Adver/sing	
  
Argonne	
  Na6onal	
  Laboratory	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Booth	
  #	
  2513	
  

Cli-­‐Mate	
  
Mul/-­‐Touch	
  Interface	
  
to	
  Ferret	
  atmospheric	
  
simula/ons	
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Shameless	
  Adver/sing	
  
King	
  Abdullah	
  University	
  of	
  
Science	
  and	
  Technology	
   Booth	
  #	
  2247	
  

CALIT2’s	
  
OptIPortable	
  
Modular,	
  deployable	
  
OptIPortals	
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One	
  More	
  Thing…	
  

SAGENEXT 
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•  Leverages	
  trend	
  toward	
  single	
  node	
  mul/-­‐
processing	
  for	
  greater	
  affordability,	
  reliability	
  &	
  
lower	
  maintenance	
  

•  Enables	
  Cloud	
  Applica/ons	
  –	
  E.g.	
  Google	
  Services	
  
•  Custom	
  Na/ve	
  Applica/ons	
  

•  Compa/ble	
  with	
  previous	
  SAGE	
  Streaming	
  
Applica/ons	
  

•  Full	
  open	
  source	
  
•  Beta	
  release	
  SC	
  2011	
  

SAGENEXT 
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Thank	
  You!	
  For	
  Your	
  Par/cipa/on!	
  




