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Data	
  Transfer	
  Nodes	
  (DTNs)	
  Used	
  in	
  these	
  tests	
  

•  ConfiguraRon:	
  
–  Motherboard:	
  SuperMicro	
  X9DR3-­‐F	
  (PCIe	
  Gen3)	
  
–  Processors:	
  2	
  x	
  Intel(R)	
  Xeon(R)	
  CPU	
  E5-­‐2667	
  0	
  @	
  2.90GHz	
  6	
  Cores	
  (Total	
  
12	
  Cores)	
  

–  Memory:	
  64GB	
  DDR3-­‐1600MHz	
  RAM	
  ECC/REG	
  -­‐	
  (4x16GB)	
  
–  HDD:	
  (16)	
  SAS	
  Seagate	
  ConstellaRon	
  350GB	
  
–  RAID	
  controllers:	
  2	
  x	
  3ware	
  Inc	
  9750	
  SAS2/SATA-­‐II	
  RAID	
  PCIe	
  (rev	
  05)	
  
–  Ethernet:	
  40G	
  RoCE	
  Dual	
  Port	
  Mellanox	
  MCX314A-­‐BCBT,	
  Chelsio	
  40GE	
  
Dual	
  Port	
  T580-­‐LP-­‐CR.	
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40G	
  Lessons	
  Learned	
  

•  Single	
  flow:	
  
•  TCP:	
  39	
  Gbps	
  (with	
  the	
  right	
  core)	
  
•  UDP:	
  22	
  Gbps,	
  CPU	
  limited	
  

•  MulRple	
  Flows:	
  
•  Easily	
  fill	
  40G	
  NIC	
  

•  Tuning	
  for	
  40G	
  is	
  not	
  just	
  4x	
  Tuning	
  for	
  10G	
  
•  Some	
  of	
  the	
  convenRonal	
  wisdom	
  for	
  10G	
  Networking	
  is	
  not	
  
true	
  at	
  40Gbps	
  
•  e.g.:	
  Parallel	
  streams	
  more	
  likely	
  to	
  hurt	
  than	
  help	
  

•  “Sandy	
  Bridge”	
  Architectures	
  require	
  extra	
  tuning	
  
•  Details	
  at	
  hfp://fasterdata.es.net/science-­‐dmz/DTN/tuning/	
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Figure 2: The ESNET 100G test-bed.

Figure 3: The end-system architecture [26].



Core	
  selecAon	
  maCers!	
  (iperf3	
  –A	
  N,N	
  opAon)	
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Protocol	
   40G	
  NIC	
   “good”	
  core	
   “bad”	
  core	
  

TCP	
   Mellanox	
  

Chelsio	
  
	
  

37	
  Gbps	
  
	
  
39.5	
  Gbps	
  

26	
  Gbps	
  
	
  
5	
  Gbps	
  

UDP	
   Mellanox	
  
	
  
Chelsio	
  
	
  

	
  21	
  Gbps	
  
	
  	
  
22	
  Gbps	
  

16	
  Gbps	
  
	
  	
  	
  
16	
  Gbps	
  

IRQ	
  binding	
  bootscripts	
  
Mellanox:	
  /usr/sbin/set_irq_affinity_bynode.sh	
  1	
  ethN	
  
Chelsio:	
  	
  /sbin/t4_perjune.sh	
  



Plot	
  of	
  ApplicaAon	
  core	
  vs	
  NIC	
  interrupt	
  core	
  
(slide	
  from	
  Nate	
  Hanford,	
  UC	
  Davis)	
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Sample	
  results:	
  TCP	
  Single	
  vs	
  Parallel	
  Streams:	
  
40G	
  to	
  40G	
  
•  1 stream: iperf3 -c 192.168.102.9!
•  [ ID] Interval           Transfer     Bandwidth       Retransmits!
•  [  4]   0.00-1.00   sec  3.19 GBytes  27.4 Gbits/sec    0         !
•  [  4]   1.00-2.00   sec  3.35 GBytes  28.8 Gbits/sec    0         !
•  [  4]   2.00-3.00   sec  3.35 GBytes  28.8 Gbits/sec    0         !
•  [  4]   3.00-4.00   sec  3.35 GBytes  28.8 Gbits/sec    0         !
•  [  4]   4.00-5.00   sec  3.35 GBytes  28.8 Gbits/sec    0 !

•  2 streams: iperf3 -c 192.168.102.9 -P2!
•  [ ID] Interval           Transfer     Bandwidth       Retransmits!
•  [  4]   0.00-1.00   sec  1.37 GBytes  11.8 Gbits/sec    7         !
•  [  6]   0.00-1.00   sec  1.38 GBytes  11.8 Gbits/sec   11         !
•  [SUM]   0.00-1.00   sec  2.75 GBytes  23.6 Gbits/sec   18         !
•  ……      !
•  - - - - - - - - - - - - - - - - - - - - - - - - -!
•  [  4]   9.00-10.00  sec  1.43 GBytes  12.3 Gbits/sec    4         !
•  [  6]   9.00-10.00  sec  1.43 GBytes  12.3 Gbits/sec    6         !
•  [SUM]   9.00-10.00  sec  2.86 GBytes  24.6 Gbits/sec   10         !
•  - - - - - - - - - - - - - - - - - - - - - - - - -!
•  [ ID] Interval           Transfer     Bandwidth       Retransmits!
•  [  4]   0.00-10.00  sec  13.8 GBytes  11.9 Gbits/sec   78!
•  [  6]   0.00-10.00  sec  13.8 GBytes  11.9 Gbits/sec   95!
•  [SUM]   0.00-10.00  sec  27.6 GBytes  23.7 Gbits/sec  173!
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40G	
  Sender	
  to	
  10G	
  receiver;	
  Parallel	
  
streams	
  decrease	
  throughput	
  even	
  more	
  

•  Single	
  Stream:	
  
iperf3 -c 10.12.1.128 -w 128M!
[ ID] Interval           Transfer     Bandwidth       Retr   !
[  4]   0.00-1.05   sec   238 MBytes  1.90 Gbits/sec    0    !
[  4]   1.05-2.05   sec   404 MBytes  3.38 Gbits/sec    0    !
[  4]   2.05-3.05   sec  1.06 GBytes  9.10 Gbits/sec  404    !
[  4]   3.05-4.05   sec  1.08 GBytes  9.30 Gbits/sec    0    !
[  4]   4.05-5.05   sec  1.14 GBytes  9.78 Gbits/sec    0    !
[  4]   5.05-6.05   sec  1.15 GBytes  9.89 Gbits/sec    0    !

•  2	
  Parallel	
  Streams:	
  iperf3	
  -­‐c	
  10.12.1.128	
  -­‐P2	
  
[ ID] Interval           Transfer     Bandwidth       Retr!
[  4]   0.00-10.05  sec  2.69 GBytes  2.30 Gbits/sec  311!
[  6]   0.00-10.05  sec  2.69 GBytes  2.30 Gbits/sec  613!
[SUM]   0.00-10.05  sec  5.38 GBytes  4.60 Gbits/sec  924!
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Parallel	
  streams	
  on	
  different	
  cores	
  sAll	
  not	
  
stable:	
  wide	
  variance	
  in	
  per	
  stream	
  throughput	
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A	
  small	
  amount	
  of	
  packet	
  loss	
  makes	
  a	
  huge	
  
difference	
  in	
  TCP	
  performance	
  

Metro	
  Area	
  

Local	
  
(LAN)	
  

Regional	
  

ConRnental	
  

InternaRonal	
  

Measured	
  (TCP	
  Reno)	
   Measured	
  (HTCP)	
   TheoreAcal	
  (TCP	
  Reno)	
   Measured	
  (no	
  loss)	
  

With	
  loss,	
  high	
  performance	
  	
  
beyond	
  metro	
  distances	
  is	
  
essenAally	
  impossible	
  

12	
  –	
  ESnet	
  Science	
  Engagement	
  (engage@es.net)	
  -­‐	
  10/25/14	
  



Conclusions	
  

•  ConvenRonal	
  wisdom	
  for	
  tuning	
  10G	
  does	
  not	
  necessarily	
  work	
  at	
  40G	
  

•  If	
  you	
  want	
  to	
  maximize	
  flow	
  throughput,	
  get	
  the	
  fastest	
  cores	
  you	
  can	
  
afford	
  
–  Especially	
  for	
  the	
  receive	
  host	
  

•  Benchmarking	
  40G	
  system	
  requires	
  understanding	
  of	
  these	
  issues.	
  
–  And	
  these	
  issues	
  likely	
  to	
  be	
  even	
  worse	
  with	
  100G.	
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More	
  InformaAon	
  

hfp://www.es.net/testbed/	
  
email:	
  BLTierney@es.net	
  


