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What	  is	  SAGE?	  

•  SAGE	  –	  Scalable	  Adap>ve	  Graphics	  Environment	  
•  Opera>ng	  System	  soRware	  for	  organizing	  visualiza>ons	  and	  

informa>on	  on	  scalable	  display	  walls	  to	  help	  researchers	  deal	  
with	  problems	  of	  scale	  and	  complexity	  in	  their	  data.	  

•  Specializes	  in	  streaming	  visualiza>ons	  from	  remote	  rendering	  
servers	  /	  supercomputers.	  
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Funding	  
•  Began	  with	  NSF	  ITR	  (OptIPuter)	  grant	  in	  2002.	  
•  Supported	  with	  NSF	  STCI	  grant	  2009-‐2013.	  
•  New	  support	  with	  NSF	  SI2-‐SSI	  grant	  2013-‐2018.	  
•  Addi>onal	  support	  from	  NTT	  Network	  Innova>on	  Laboratories,	  

Argonne	  Na>onal	  Lab,	  King	  Abdullah	  University	  for	  Science	  and	  
Technology,	  Sharp	  Lab	  of	  America	  and	  Monsanto	  Research.	  
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SAGE	  Sites	  from	  2009-‐2014	  
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SAGE	  User	  Community	  
107	  Sites	  in	  2013	  (58	  U.S.	  and	  49	  Interna>onal)	  

161	  in	  2014	  (78	  U.S.	  and	  83	  Interna>onal)	  
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S2 

SAGE2 
Scalable Amplified Group Environment 
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What	  You	  Just	  Saw	  
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New	  Interface	  

•  Display	  Wall,	  Desktop,	  and	  Mobile	  interface	  	  
•  Radial	  Menu	  -‐	  open	  anywhere	  interface	  
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Launching	  Media	  and	  Applica>ons	  

•  Applica>on	  and	  Media	  browser	  
•  Drag	  and	  Drop	  documents	  	  
•  Also	  via	  phones	  and	  tablets	  

– Access	  photo	  library	  and	  camera	  
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New	  Screen	  Sharing	  

•  Display	  pushing	  
•  En>re	  desktop	  
•  Individual	  windows	  
•  Dynamic	  stream	  
quality	  
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Custom	  JavaScript	  Apps	  

•  Maps	  viewer	  
(Google,	  Modest	  Maps)	  

•  Mul>-‐res	  image	  viewer	  

•  D3	  
•  Three.js/WebGL	  
•  REST	  API	  (eg.	  Twijer)	  
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New	  Distance	  Collabora>on	  Features	  

•  Content	  sharing	  
– Documents	  
– Desktop	  sharing	  
– Applica>ons	  

•  Mirroring	  
– Access	  a	  remote	  
display	  by	  URL	  	  
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Cluster	  Mode	  

•  Cluster	  mode	  is	  driven	  by	  
mul>ple	  web	  browsers	  
–  Full	  screen	  with	  a	  
separate	  index	  

•  Synchronized	  through	  the	  
SAGE2	  server	  
– Draw	  calls	  
– Applica>on	  states	  
–  Event	  pushing	  
– Audio/video	  synchroniza>on	  
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SAGE2	  Architecture	  
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…	  
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Architecture	  

•  Web	  Server	  and	  Web	  Browsers	  
– New	  web	  features	  provide	  access	  to	  high	  
performance	  graphics	  and	  networking	  

– Customized	  web	  server	  is	  “core”	  of	  SAGE2	  
– Browsers	  act	  as	  clients	  for	  rendering	  
and	  interac>on	  

– HTTPS	  and	  Secure	  Websockets	  
– High	  performance	  networking	  

•  Tested	  with	  10Gigabit	  HD	  RGB	  streaming	  
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Architecture	  
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Beta	  Release:	  Nov.	  24,	  2014	  

•  Site:	  
– sagecommons.org	  

•  Packages	  
– Windows	  64bit	  (7	  /	  8)	  
– Mac	  OSX	  Yosemite	  64bit	  
– Linux	  openSUSE	  13.x	  

•  Single	  node	  system	  
– Cluster	  beta	  release	  at	  later	  date	  
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Beta	  Release	  

•  Feedback	  
– Sharing	  
– User	  interface	  
– Bugs	  

•  Developers	  
– Star>ng	  to	  develop	  apps	  
– API	  feedback	  
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Steps	  

1.  Start	  here:	  
hjp://sagecommons.org	  

2.  Report	  a	  problem?	  Go	  to	  Issue	  Tracker:	  
hjps://bitbucket.org/sage2/sage2/issues	  

3.  For	  the	  Code:	  
hjps://bitbucket.org/sage2/sage2	  

4.  The	  Wiki:
hjps://bitbucket.org/sage2/sage2/wiki	  
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Recommended	  Hardware	  

•  Single	  desktop	  PC	  
– Mid-‐range	  GPU	  
–  	  >=	  16GB	  of	  RAM	  

•  Windows,	  Mac,	  Linux	  
•  A	  few	  4K	  monitors	  

– ~50”	  TVs	  
– Large	  84”	  monitors	  

•  Tablet	  
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At	  the	  booth	  

•  3x	  4K	  screens	  at	  $1,300	  (LG	  TVs)	  
•  $2,500	  small	  gaming	  PC	  with	  new	  GPU	  

– HDMI2.0	  with	  NVIDIA	  GeForce	  980	  

•  $6,500	  total	  
	  

Ø 25	  Mpixels	  on	  
your	  desk	  
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NCSA	  Booth	  1621	  
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Please	  Evaluate	  this	  BOF	  

hjp://bit.ly/sc14-‐eval	  

Thank	  You	  
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Architecture	  

•  SAGE2	  Server	  
– Built	  upon	  Node.js	  
– Hosts	  web	  content	  
– Creates	  WebSocket	  server	  for	  persistent	  
communica>on	  

•  Display	  Clients	  
– Full	  screen	  web	  browsers	  	  
– Unique	  ID	  to	  determine	  posi>on	  in	  >led	  wall	  grid	  

*	  Can	  be	  run	  by	  one	  or	  mul.ple	  machines	  each	  connected	  to	  one	  or	  mul.ple	  monitors	  
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Architecture	  

•  Interac>on	  Clients	  
– Accessed	  from	  personal	  devices	  (visit	  URL)	  
– View	  overview	  of	  content	  on	  SAGE2	  display	  
– Upload	  new	  content	  to	  SAGE2	  
– Move	  and	  resize	  content	  on	  SAGE2	  display	  
–  Interact	  within	  applica>on	  on	  SAGE2	  display	  

*	  Mul.ple	  users	  can	  u.lize	  their	  personal	  devices	  to	  interact	  with	  
	  	  	  SAGE2	  simultaneously	  by	  streaming	  keyboard,	  mouse,	  or	  touch	  events	  
	  


