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Alto	
  Server	
  and	
  the	
  CDN	
  

•  Goals	
  
– OpOmize	
  CDN	
  traffic	
  delivery	
  

–  Improve	
  global	
  and	
  local	
  server	
  load	
  balancing	
  

– Facilitate	
  topology	
  &	
  status	
  informaOon	
  sharing	
  
between	
  domains	
  (e.g.,	
  CDN	
  –	
  ISP)	
  

•  Non	
  Goals	
  
– StandardizaOon	
  of	
  parOcular	
  server	
  selecOon	
  
criteria	
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Alto	
  Server	
  and	
  the	
  CDN	
  

•  Scope:	
  
–  IntegraOon	
  of	
  the	
  ALTO	
  Service	
  with	
  two	
  main	
  
CDN	
  	
  request	
  rouOng	
  
•  HTTP	
  Redirect	
  
•  DNS	
  IntegraOon	
  

– MulO-­‐domain	
  use	
  cases	
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HTTP	
  Redirector	
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HTTP	
  Redirector	
  

HTTP	
  Server	
  

Alto	
  Server	
  

Alto	
  Client	
  

Cache	
  

Cache	
  

Cache	
  

Alto	
  interface	
  (Map	
  or	
  Endpoint	
  Cost)	
  

HTTP	
  Request	
  
1	
  

2	
  
HTTP	
  Redirect	
  (302)	
  

HTTP	
  Request	
  

3	
  



HTTP	
  Redirector	
  (Status	
  Updates)	
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HTTP	
  Redirector	
  

HTTP	
  Server	
  

Alto	
  Server	
  

Alto	
  Client	
  

Cache	
  

Cache	
  

Cache	
  

Alto	
  interface	
  
	
  (Map	
  or	
  Endpoint	
  Cost)	
  

HTTP	
  Request	
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HTTP	
  Redirect	
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HTTP	
  Request	
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Status	
  Updates	
  

AdministraAve	
  Domain	
  



HTTP	
  Redirector	
  (Status	
  Updates)	
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HTTP	
  Redirector	
  

HTTP	
  Server	
  

Alto	
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Alto	
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Cache	
  

Cache	
  
Cache	
  

Alto	
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HTTP	
  Request	
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HTTP	
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MulOple	
  Admin	
  Domains	
  
Cost	
  AdverOsement	
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Alto	
  Server	
  

Host	
  PID1	
  

Host	
  PID2	
  

Host	
  PID3	
  

Border	
  
Router	
  
PID4	
  

Border	
  
Router	
  
PID5	
  

Cost(4-­‐>1)	
   Border	
  
Router	
  
PID6	
  

Border	
  
Router	
  
PID7	
  

Cost	
  6	
  

Alto	
  Server	
  
Alto	
  Client	
  

Network	
  Map	
  {PID1,	
  …	
  ,	
  PID5}	
  
Cost	
  Map	
  {C1-­‐4,	
  C2-­‐4,	
  C3-­‐4}	
  

Cache	
  
PID8	
  

Cache	
  
PID9	
  

Cache	
  
PID10	
  

cdn.com!
Name	
  Server	
  Alto	
  Client	
  

Network	
  Map	
  {PID1,	
  …	
  ,	
  PID3,	
  PID7,8,9}	
  
Cost	
  Map	
  {C1-­‐8,	
  C1-­‐9,	
  C1-­‐10,	
  …	
  ,C3-­‐10}	
  

Cost(8-­‐>6)	
  

DNS	
  Resolve	
  



ALTO	
  Cost	
  Map	
  
(locally	
  stored)	
  

ALTO	
  Network	
  Map	
  
(locally	
  stored)	
  

Subscriber	
  IP	
  

Subscriber	
  PID	
  

CDN	
  Node	
  
(IP	
  or	
  DNS	
  name)	
  

CDN	
  PID	
  

Request	
  RouOng	
  using	
  Map	
  Service	
  

Load	
  Balancing	
  

Map	
  subscriber	
  
to	
  PID	
  using	
  ALTO	
  
Network	
  Map	
  

Select	
  CDN	
  PID	
  
using	
  ALTO	
  
Cost	
  Map	
  

Choose	
  CDN	
  node	
  
from	
  PID	
  (e.g.,	
  

consideraOon	
  for	
  
load	
  balancing)	
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ALTO	
  Server	
  

Subscriber	
  IP	
  

Ranked	
  list	
  of	
  
CDN	
  Nodes	
  

CDN	
  Node	
  
(IP	
  or	
  DNS	
  name)	
  

Request	
  RouOng	
  using	
  Endpoint	
  
Cost	
  Service	
  

Query	
  ALTO	
  Server	
  
for	
  CDN	
  Nodes	
  

Choose	
  CDN	
  node	
  
from	
  ranked	
  list	
  

(possible	
  filtering/balancing	
  
based	
  on	
  server	
  informaOon)	
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List	
  of	
  CDN	
  Nodes	
  



Suggested	
  Protocol	
  AddiOons/Extensions	
  

•  PID	
  A&ributes	
  (and	
  Query):	
  	
  
–  Needed	
  to	
  disambiguate	
  between	
  PIDs	
  containing	
  
endpoints	
  of	
  a	
  specific	
  class	
  

–  PIDs	
  classified	
  as	
  containing	
  "CDN	
  nodes",	
  "Mobile	
  Hosts",	
  
"Wireline	
  Hosts",	
  etc.	
  	
  

–  Allows	
  ALTO	
  Network	
  Map	
  to	
  provide	
  simple	
  resource	
  
discovery/locaOon.	
  

•  Incremental	
  Map	
  Updates:	
  
–  Beneficial	
  is	
  maps	
  are	
  large	
  and/or	
  change	
  o7en	
  	
  
–  The	
  map	
  contained	
  in	
  the	
  reply	
  is	
  the	
  delta	
  from	
  the	
  
previous	
  version	
  

–  Note:	
  perOnent	
  for	
  ongoing	
  discussions	
  regarding	
  mobility.	
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AddiOonal	
  SuggesOons	
  	
  

•  Federated	
  deployment	
  of	
  ALTO	
  Servers	
  
–  Is	
  anything	
  beyond	
  standard	
  ALTO	
  Protocol	
  needed	
  for	
  
distribuOng	
  informaOon	
  amongst	
  servers?	
  

•  Extensible	
  Cost	
  Maps	
  
– Does	
  it	
  make	
  sense	
  to	
  store	
  “opaque”	
  informaOon	
  for	
  
paths	
  within	
  ALTO	
  Maps,	
  instead	
  of	
  just	
  numeric/
ordinal	
  costs?	
  

•  Discovery	
  
– Discover	
  CDN's	
  ALTO	
  Server	
  instead	
  of	
  ISP's	
  ALTO	
  
Server.	
  Input	
  to	
  discovery	
  discussion	
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Backup	
  Slides	
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AdministraAve	
  Domain	
  

DNS	
  ResoluOon	
  
Single	
  AdministraOve	
  Domain	
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