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Scien&fic	   data	   has	   been	   increasingly	   growing	   in	   size	   and	   complexity	   and	   therefore	  
visualiza&on	  technology	  has	  started	  to	  take	  a	  role	  of	  more	  importance.	  Tiled	  Display	  Wall	  
(TDW,	   Fig.1),	   which	   is	   a	   single	   large	   display	   device	   composed	   of	   mul&ple	   sets	   of	  
computers	   and	   displays,	   is	   such	   visualiza&on	   technology.	   In	   par&cular,	   SAGE	   (Scalable	  
Adap&ve	  Graphics	  Environment)	   -‐based	  TDW	  allows	  scien&sts	   to	  display	  mul&ple	  series	  
of	  scien&fic	  data,	  each	  of	  which	  might	  be	  located	  on	  a	  different	  site.	   Fig.1	  Tiled	  Display	  Wall	  

SAGE	   has	   a	   vulnerability	   to	   network	   failures.	  
Specifically,	   if	   a	   network	   failure	   occurs	   on	   a	   network	  
link	   between	   visualiza&on	   applica&on	   and	   display	  
nodes,	  visualiza&on	  on	  TDW	  partly	  stops	  (Fig.2).	  

Fig.2	  Network	  vulnerability	  in	  SAGE	  

display	  nodes	

applica&on1	

SAIL	

applica&on2	

SAIL	

Free	  Space	  Manager	

(
1

)	

SAGE	  UI	

SR※	 SR※	 SR※	SR※	 ※SR	  :	  SAGE	  Receiver	

control	  message	

visualiza&on	  
device	

TDW	

visualized	  image	  

SAGE	  UI	

stop	

applica&on	

SAIL	 OpenFlow	  
Protocol	

Topology	  
understanding	

Packet	  
forwarding	  
configura&on	  

OpenFlow	  
network	  

	  
	  

SAGE	  
Receiver	

	  
	  

SAGE	  
Receiver	

visualiza&on	  
device	

Network	  failure	  detec&on	

OpenFlow	  　
Controller	

visualiza&on	  
device	

soVware	

network	  
graph	

blacklist	

func&on	
shared	  data	

forwarding	  
route	  list	

frame	  
rate	

Fig.3	  Proposed	  func&onality	  

We	   propose	   a	   SAGE	   func&onality	   that	   dynamically	   detects	  
and	   avoids	   a	   network	   failure	   on	   a	   network	   link	   using	  
OpenFlow,	  which	  allows	  to	  control	  network	  dynamically.	  The	  
OpenFlow-‐based	   network	   failure	   avoidance	   func&onality	   is	  
composed	  of	  three	  func&ons.	  
•  Network	   failure	   detec0on	   func0on	   detects	   the	  

network	   failure	   between	   a	   visualiza&on	   applica&on	   and	   a	  
display	  node.	  

•  Topology	  understanding	   func0on	   grasps	   the	  network	  
topology	  which	  OpenFlow	  Switches	  form.	  

•  Packet	   forwarding	   configura0on	   func0on	   discovers	  
an	   alternate	   route	   and	   configures	   rules	   to	   OpenFlow	  
Switches	  so	  that	  packets	  pass	  along	  the	  route.	  
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