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  changing	
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Conges:on	
  control	
  of	
  CCN:	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
 

Proposal	
  2:	
  Adap:ve	
  :meout	
  
We	
  want	
  to	
  use	
  eRTT(es,mated	
  round	
  trip	
  ,me)	
  as	
  an	
  adap,ve	
  parameter	
  to	
  decide	
  
,meouts	
  of	
  each	
  interest	
  and	
  has	
  a	
  fast	
  retransmission.	
  Ccncatchunks2	
  uses	
  a	
  fixed	
  4s	
  
,meouts	
  instead.	
  
	
  
	
  
	
  

Proposal	
  3:	
  Content	
  based	
  conges:on	
  protocol	
  
Proposal	
  1	
  and	
  proposal	
  2	
  are	
  all	
  based	
  on	
  point	
  to	
  point	
  communica,on,	
  so	
  it	
  may	
  not	
  
appropriate	
  for	
  CCN.	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

CCN[1] allows users to focus 
on the data’s names rather 
than the location where that 
data is to be retrieved. This 
i s  r e a l i z e d t h r o u g h  
replacing current forwarding 
mechanism of IP addresses 
with a mechanism based on 
named contents 
 

l Users send requests, called Interest(->), which contains the name of 
data 

l Any node hearing the Interest and having data can respond with 
Data(->) 

Cache data 

Track 
forwarded 
Interests 

Forward 
Interests 

Protocol	
  stacks	
  for	
  IP	
  and	
  CCN	
  network 

Basic	
  rules[1]:	
  
•  One	
  interest	
  retrieves	
  at	
  most	
  one	
  data	
  packet	
  
•  Interest	
  packets	
  serve	
  the	
  role	
  of	
  window	
  adver,sements	
  in	
  TCP.	
  

Receivers	
  can	
  dynamically	
  vary	
  the	
  window	
  size	
  by	
  varying	
  the	
  interests	
  
that	
  it	
  issues	
  to	
  realize	
  conges,on	
  control	
  

Conges:on	
  control	
  algorithm	
  in	
  CCNx[4]	
  (ccncatchunks2)	
  
 
Algorithm:	
  Conges:on	
  control	
  by	
  adjus:ng	
  window	
  size	
   

At	
  Up-­‐Call	
  arrival	
  from	
  the	
  daemon:	
  
If	
  (	
  it	
  signals	
  an	
  EXPIRED	
  interest)	
  
	
  	
  	
  	
  {	
  current_window	
  =	
  1;	
  
	
  	
  	
  	
  	
  	
  re-­‐sent	
  the	
  expired	
  interest;}	
  
elseif	
  (	
  it	
  signals	
  an	
  OUT-­‐OF-­‐ORDER	
  Data)	
  
	
  	
  	
  	
  	
  current_window	
  -­‐-­‐;	
  
elseif	
  (	
  it	
  is	
  a	
  regualr	
  Data	
  &&	
  current_window	
  <	
  MAXIMUM_WINDOW)	
  
	
  	
  	
  	
  	
  current_winodw	
  ++;	
  
	
  
*EXPIRED	
  )me	
  out	
  is	
  default	
  set	
  to	
  	
  4	
  seconds,	
  MAXIMUM_WINDOW	
  <=	
  127	
  
*This	
  conges)on	
  control	
  of	
  CCNx	
  is	
  realized	
  in	
  Applica)on	
  layer.	
  That	
  is,	
  Packets	
  are	
  
tunneled	
  within	
  TCP	
  or	
  UDP	
  flows	
  running	
  over	
  IP	
  

Conges:on	
  Control:	
  
Conges,on	
  happens	
  when	
  a	
  link	
  or	
  node	
  is	
  carrying	
  so	
  much	
  data,	
  and	
  it	
  can	
  
cause	
  delay	
  and	
  packet	
  loss.	
  This	
  affects	
  the	
  bandwidth	
  badly.	
  So	
  conges,on	
  
control	
  helps	
  to	
  avoid	
  or	
  reduce	
  conges,ons.	
   

Window	
  size	
  changing	
  with	
  UDP	
  connec,on	
  between	
  two	
  nodes	
  in	
  LAN	
  (loss	
  rate	
  0.1%) 
Analysis:	
  	
  
the	
  average	
  transmission	
  bit	
  rate	
  is	
  very	
  low	
  due	
  to	
  roughly	
  changing	
  window	
  size	
  and	
  
4	
  seconds’	
  un,mely	
  reac,on	
  of	
  ,meouts 

Proposal	
  1:	
  Receiver-­‐driven	
  TCP-­‐Reno	
  like	
  conges:on	
  control	
  	
  
This	
  algorithm	
  is	
  TCP-­‐Reno	
  like	
  algorithm	
  which	
  contains	
  slow-­‐start,	
  conges,on	
  avoidance,	
  
fast	
  retransmit,	
  and	
  fast	
  recovery,	
  but	
  receiver	
  driven.	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Slow	
  Start:	
  	
  
Start	
  with	
  cwnd	
  =	
  1	
  	
  
On	
  receiving	
  ordered	
  data	
  cwnd	
  ++	
  
Exponen,al	
  growth	
  of	
  cwnd 

Conges:on	
  Avoidance:	
  
Start	
  when	
  cwnd	
  >=	
  ssthreshold	
  
On	
  receiving	
  ordered	
  data	
  cwnd	
  =	
  cwnd	
  +	
  1/cwnd	
  
Linear	
  growth	
  of	
  cwnd 

Fast	
  Retransmit	
  and	
  Fast	
  Recovery:	
  
immediately	
  retransmits	
  ader	
  3	
  out-­‐
of-­‐order	
  Data	
  received;	
  
ssthresh	
  =	
  cwnd/2	
  +3	
  
Interest	
  for	
  missing	
  Data	
  
retransmifed	
  immediately 

Small	
  Timeouts	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Large	
  Timeouts Balance？ 

Higher	
  loss	
  rate Low	
  throughput 

Interest	
  for	
  chunk	
  1	
  
Interest	
  for	
  chunk	
  2	
  
Interest	
  for	
  chunk	
  3 

Interest	
  1	
  

Interest	
  2	
  

Interest	
  3	
  

CCN	
  users	
  may	
  retrieve	
  Data	
  
chunk	
  from	
  a	
  number	
  of	
  different	
  
nodes/	
  cache	
  [1] 

Timeouts	
  which	
  base	
  on	
  eRTT	
  
and	
  fast	
  retransmission	
  in	
  TCP-­‐
Reno	
  are	
  not	
  appropriate	
  
because	
  data	
  source	
  change	
  
frequently.	
   

Data	
  Source Data	
  Source Data	
  Source 

User 

chunk	
  1,3,5,8,10	
  
……	
  
RTT	
  =	
  30ms	
  

User 
Chunk	
  2,	
  4,	
  6,	
  7,	
  9	
  
……	
  
RTT	
  =	
  300ms	
  

Data	
  Source	
  B Data	
  Source	
  A	
   

User	
  wants	
  to	
  retrieve	
  a	
  content	
  segmented	
  in	
  10	
  chunks	
  which	
  stored	
  in	
  two	
  separate	
  Date	
  Sources 

Interest	
  for	
  chunk	
  1	
  

chunk
	
  1	
  

(I	
  hav
e	
  chun

k	
  3,5,8
…)	
  

Intere
st	
  for

	
  chun
k	
  2	
  

(I	
  have	
  chunk	
  4,	
  6,	
  7…)	
  

chunk2	
  

Get	
  RTT,	
  and	
  
,meouts	
  based	
  on	
  
eRTT	
  for	
  next	
  chunk	
  
in	
  that	
  data	
  source	
   

Interest	
  for	
  chunk	
  3,	
  5	
  

Chun
k	
  3,	
  5

	
  

(I	
  hav
e	
  chu

nk	
  8…
)	
  

Timeouts	
  for	
  
interest	
  6,	
  
retransmit 

In	
  this	
  topology:	
  
•  In	
  the	
  chunk	
  data,	
  informa,on	
  about	
  remaining	
  chunks	
  in	
  a	
  par,cular	
  Data	
  

source	
  is	
  shown	
  
•  Each	
  data	
  source	
  will	
  have	
  its	
  own	
  eRTT,	
  and	
  this	
  is	
  used	
  for	
  sesng	
  ,meouts	
  

of	
  next	
  chunk	
  in	
  that	
  Date	
  Source	
  
•  Conges,on	
  controls	
  are	
  realized	
  separately	
  and	
  simultaneously	
  in	
  different	
  

Data	
  sources	
  containing	
  different	
  chunks	
  of	
  a	
  required	
  content.	
  
•  This	
  makes	
  proposal	
  2	
  more	
  applicable	
  to	
  CCN	
  

…… 

…… 

Time	
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Conclusion:	
  We	
  propose	
  the	
  possibili,es	
  to	
  use	
  TCP-­‐Reno	
  like	
  conges,on	
  control	
  and	
  
adap,ve	
  ,meouts	
  in	
  CCN.	
  According	
  to	
  the	
  mul,-­‐sources	
  of	
  CCN,	
  we	
  propose	
  mul,-­‐thread	
  
conges,on	
  control	
  in	
  CCN.	
  And	
  later,	
  we	
  will	
  try	
  to	
  carry	
  out	
  our	
  experiments.	
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