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Update	  from	  IETF	  80	

•  Quick	  review	  of	  -‐01	  
– Point	  out	  economic	  problems	  with	  policy	  conflicts	  
between	  dis8nct	  ISPs	  
•  Mul$-‐domain	  applica8on-‐layer	  rou8ng	  
•  Provider	  vs.	  Customer	  (on	  transit	  links)	  

•  Main	  update	  
– Propose	  the	  hierarchical	  ALTO	  extension	  

•  Global	  cost	  map	  
–  To	  regulate	  policy	  conflicts	  between	  dis8nct	  ISPs	  
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Brief	  problem	  statement:	  
Policy	  conflicts	  between	  ISPs	
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Cross-‐domain	  coopera8on	  is	  needed	  
as	  presented	  in	  IETF	  80	

0%	   20%	  40%	  60%	  80%	  100%	  

Random	  
AS	  hops	  
Selfish	  
Gentle	  

Coopera8ve	  

Breakdown	  of	  incoming	  inter-‐domain	  traffic	

0%	   20%	  40%	  60%	  80%	  100%	  

Random	  
AS	  hops	  
Selfish	  
Gentle	  

Coopera8ve	  

Breakdown	  of	  incoming	  inter-‐domain	  traffic	

(1)	  Download	  (	  Expense)	 (2)	  Upload	  (	  Income)	

•  Selfish:	  Selec8on	  through	  download-‐side	  preference	  
–  Bad	  for	  upload-‐side	  (i.e.,	  free-‐ride)	  

•  Gentle:	  Selec8on	  through	  upload-‐side	  preference	  
–  Very	  good	  for	  upload-‐side,	  but	  not	  so	  good	  for	  download-‐side	  

•  Coopera8ve:	  Selec8on	  through	  coopera8ve	  preference	  
–  Very	  good	  for	  upload-‐side,	  and	  not	  bad	  for	  download-‐side	  too	  
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Policy	  conflicts	  and	  regula8on	
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Hierarchical	  ALTO	  architecture	
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   domain cost map.  Moreover, the global cost map is not fully reliable
   cost map because it is based on estimation of AS relationships; i.e.,
   it might be the cost map that is not preferred by ISPs.  In another
   word, cost map provided by ISP−operated ALTO servers is ISP−intended
   one.

                +−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−+
                | ALTO Server with Global Cost Map |
                +−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−+
                                 ^
              (2) Request global |
                        cost map | (If any conflicts are detected)
                                 v
                          +−−−−−−−−−−−−−+
                          | ALTO Client | (3) Selection phase
                          +−−−−−−−−−−−−−+
                           ^          ^
                     (1−1) |          | (1−2)
                    +−−−−−−+          +−−−−−−+
                    |                        |
              Cost map A <= conflicts? => Cost map B
                    |                        |
                    v                        v
          +−−−−−−−−−−−−−−−−−−−−−+  +−−−−−−−−−−−−−−−−−−−−−+
          | ALTO Server (ISP A) |  | ALTO Server (ISP B) |
          +−−−−−−−−−−−−−−−−−−−−−+  +−−−−−−−−−−−−−−−−−−−−−+

                 Figure 7: Hierarchical ALTO Architecture

   To utilize intra−domain cost map and to reflect cost map provided by
   ISP−operated ALTO servers, a hierarchical ALTO architecture like the
   architecture experimented in Japan [I−D.kamei−p2p−experiments−japan]
   suits the requirement.  Figure 7 shows the overview of the
   hierarchical ALTO architecture.  ALTO clients can refer to ISP−
   operated (or equivalent) ALTO servers unless the obtained cost map
   has no conflicts.  If the ALTO clients detect policy conflicts
   between these ALTO servers, they request global cost map to ALTO
   servers that manage the global cost map.  After retrieving the global
   cost map, ALTO clients go into selection phase using both global cost
   map for cross−domain communication and ISPs’ cost map for intra−
   domain communication.

5.2.  AS Path Provision Service Consideration

   When we use the ALTO protocol to distribute the global cost map, AS
   path provision service is required to be deployed into every ASes as
   shown in Figure 6 although applications can resolve paths.  This is
   because the current ALTO protocol does not allow to request cost map
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   with AS path or IP−level path.  In case that AS path provision
   service does not deployed and AS paths are not obtained by any other
   methods, ALTO servers cannot compute global cost map, or just reply a
   configured default value.  The hierarchical architecture described in
   Section 5.1 regresses this problem because global cost map (i.e., AS
   paths) are not required unless policy conflicts are detected.
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Conflicts?	  Need	  discussion	

AS	  3	

AS	  1	

AS	  2	

ALTO	  server	

ALTO	  server	  w/	  global	  cost	  map	
ALTO	  server	

Cost(X,	  A)	  =	  3	
Cost(X,	  B)	  =	  4	  
Cost(X,	  C)	  =	  3	  

Candidate	  A	

Candidate	  B	

X	

A	

B	

Candidate	  C	

C	

ALTO	  server	

Cost	  =	  4	  for	  AS	  3	  
Cost	  =	  2	  for	  AS	  2	

Cost	  =	  3	  for	  AS	  3	  
Cost	  =	  6	  for	  AS	  1	

Cost	  =	  3	  for	  AS	  3	  
Cost	  =	  5	  for	  AS	  1	

Conflict	

Cost(AS	  1,	  AS	  3)	  =	  2	  
Cost(AS	  2,	  AS	  3)	  =	  3	

fallback	  to	  regulate	  
the	  conflict	

ALTO	  client	
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Conflicts?	  Need	  discussion	

AS	  3	

AS	  1	

AS	  2	

ALTO	  server	

ALTO	  server	  w/	  global	  cost	  map	

ALTO	  client	

ALTO	  server	

Cost(X,	  A)	  =	  3	
Cost(X,	  B)	  =	  4	  
Cost(X,	  C)	  =	  3	  

Candidate	  A	

Candidate	  B	

X	

A	

B	

Candidate	  C	

C	

ALTO	  server	
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Cost	  =	  3	  for	  AS	  3	  
Cost	  =	  5	  for	  AS	  1	  
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No	  conflict?	  

Cost(AS	  1,	  AS	  3)	  =	  2	  
Cost(AS	  2,	  AS	  3)	  =	  3	 Cost(X,	  A)	  =	  5	  

Cost(X,	  C)	  =	  6	  
Cost(default)	  =	  100	  

Cost(X,	  B)	  =	  7	  
Cost(default)	  =	  100	  
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Next	  step	
•  Summarize	  “problem	  statement”,	  i.e.,	  policy	  conflicts,	  with	  traffic	  

op8miza8on	  in	  mul8-‐domain	  overlay	  systems	  
–  We	  want	  to	  work	  with	  volunteers	  of	  P2P	  RG	  folks.	  
–  Explicit	  defini8on	  of	  “policy	  conflicts”	  
–  RG	  item	  for	  an	  informa8onal	  RFC	  (intended)	  

•  Validate	  and	  evaluate	  the	  proposed	  “hierarchical	  ALTO	  
architecture”	  
–  Applicable	  model?	  

•  Architecture	  (extendability	  etｃ)	  
•  Policy	  conflict	  regula8on	  method	  

–  Performance	  in	  traffic	  op8miza8on?	  
•  Partly	  evaluated	  in	  <draA-‐kamei-‐p2p-‐experiments-‐japan-‐05>?	  

•  Define	  specific	  “schemes”	  and	  “protocols”	  
–  Thinking	  that	  these	  should	  be	  brought	  to	  ALTO	  WG	
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