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tl;dr	  #1	  

•  Network	  speed	  may	  not	  maHer	  with	  a	  Spark	  
based	  stack,	  but	  it	  does	  maHer	  to	  higher	  
performance	  analyJcs	  stacks,	  and	  for	  graph	  
processing	  especially.	  

•  	  By	  moving	  from	  a	  1G	  to	  a	  10G	  network,	  we	  
see	  a	  2x-‐3x	  improvement	  in	  performance	  for	  
Jmely	  dataflow.	  



tl;dr	  #2	  

•  A	  well	  balanced	  distributed	  system	  offers	  
performance	  improvements	  even	  for	  graph	  
processing	  problems	  that	  fit	  into	  a	  single	  
machine;	  

•  	  running	  things	  locally	  isn't	  always	  the	  best	  
strategy	  



tl;dr	  #3	  

•  PageRank	  performance	  on	  GraphX	  is	  primarily	  
system	  bound.	  We	  see	  a	  4x-‐16x	  performance	  
increase	  when	  using	  Jmely	  dataflow	  on	  the	  
same	  hardware,	  which	  suggests	  that	  GraphX	  
(and	  other	  graph	  processing	  systems)	  leave	  an	  
alarming	  amount	  of	  performance	  on	  the	  table	  



PageRank	  in	  Rust	  
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Impl	  #1:	  Send	  everything	  
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Impl	  #2:	  Worker-‐level	  aggregaJon	  
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Impl	  #3:	  Process-‐level	  aggregaJon	  
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Some	  Baseline	  figures	  
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Timely	  dataflow	  impl	  
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Now	  you	  can	  have	  mulJple	  …	  

  

System cores 1G 1G+ 10G 10G  speedup  over

1G+

total per-iteration

Timely
dataflow

1x8 107.6s
(3.70s)

107.6s
(3.70s)

107.6s
(3.70s)

– –

Timely
dataflow

2x8 115.2s
(4.66s)

89.0s
(3.51s)

65.6s
(2.34s)

1.36x 1.50x

Timely
dataflow

4x8 149.4s
(6.77s)

80.9s
(3.33s)

40.6s
(1.49s)

1.99x 2.23x

Timely
dataflow

8x8 145.4s
(6.60s)

66.5s
(2.86s)

27.6s
(1.05s)

2.41x 2.72x

Timely
dataflow

16x8 169.3s
(7.51s)

51.8s
(2.30s)

19.3s
(0.75s)

2.68x 3.07x

GraphX 16x8 354.8s
(13.4s)

333.7s
(12.2s)

1.06x 1.10x

Elapsed  and  (per-iteration)  times  for  twenty  PageRank  iterations  on  multiple
machines  using  the  twitter_rv  graph,  comparing  1G  and  10G  networks

System cores 1G 1G+ 10G 10G  speedup  over

1G+

total per-iteration

Timely
dataflow

1x8 137.1s
(3.29s)

137.1s
(3.29s)

137.1s
(3.29s)

– –

Timely
dataflow

2x8 173.3s
(6.82s)

135.8s
(4.82s)

80.7s  (2.31s) 1.68x 2.09x

Timely
dataflow

4x8 231.9s
(9.06s)

119.1s
(4.67s)

51.4s  (1.54s) 2.32x 3.03x

Timely
dataflow

8x8 196.4s
(8.87s)

80.1s
(3.18s)

34.1s  (1.07s) 2.35x 2.97x

Timely
dataflow

16x8 231.2
(10.25s)

53.9s
(2.13s)

23.7s  (0.76s) 2.27x 2.80x

GraphX 8x8 666.8s
(14.40s)

682.6s
(15.00s)

0.98x 0.96x

GraphX 16x8 361.8s
(9.30s)

357.9s
(8.30s)

1.01x 1.12x

Elapsed  and  (per-iteration)  times  for  twenty  PageRank  iterations  on  multiple
machines  using  the  uk_2007_05  graph,  comparing  1G  and  10G  networks

Phew,  that's  a  lot  of  data!  There  are  a  few  important  observations  that  we  can  draw  from  them,  though:

1.   Making  the  network  faster  does  not  improve  GraphX's  performance  much  (at  most  10-12%),  which  confirms
the  observations  of  the  NSDI  paper.

2.   Making  the  network  faster  does  improve  timely  dataflow's  performance  (by  2-3x),  which  limits  the  generality



Conclusions	  1	  

•  As	  we	  have	  seen,	  the	  three	  implementaJons	  
(GraphX	  and	  the	  two	  Jmely	  dataflow	  ones)	  
have	  different	  bo+leneck	  resources.	  	  

•  GraphX	  does	  more	  compute	  and	  is	  CPU-‐bound	  
even	  on	  the	  1G	  network,	  whereas	  the	  leaner	  
Jmely	  dataflow	  implementaJons	  become	  
CPU-‐bound	  only	  on	  the	  10G	  network.	  

•  Drawing	  conclusions	  about	  the	  scalability	  or	  
limitaJons	  of	  either	  system	  based	  on	  the	  
performance	  of	  the	  other	  is	  likely	  misguided.	  



Conclusions	  2	  

•  Fast	  10G	  networks	  do	  help	  reduce	  reduce	  the	  
runJme	  of	  parallel	  computaJons	  by	  
significantly	  more	  than	  2-‐10%:	  we've	  seen	  
speedups	  up	  to	  3x	  going	  from	  1G	  to	  10G.	  	  

•  However,	  the	  structure	  of	  the	  computaJon	  
and	  the	  implementaJon	  of	  the	  data	  
processing	  system	  must	  be	  suited	  to	  fast	  
networks,	  and	  different	  strategies	  are	  
appropriate	  for	  1G	  and	  10G	  networks.	  

•  	  For	  the	  laHer,	  being	  less	  clever	  and	  
communicaJng	  more	  someJmes	  actually	  
helps.	  



Conclusions	  3	  

•  Distributed	  data	  processing	  makes	  sense	  even	  
for	  graph	  computaJons	  where	  the	  graph	  fits	  
into	  one	  machine.	  	  

•  When	  computaJon	  and	  communicaJon	  are	  
overlapped	  sufficiently,	  using	  mul5ple	  
machines	  yields	  speedups	  up	  to	  5x	  (e.g.,	  on	  
twiHer_rv,	  1x8	  vs.	  16x8).	  Running	  everything	  
locally	  isn't	  necessarily	  faster.	  



Conclusions	  4	  

•  Can	  make	  PageRank	  run	  16x	  faster	  per	  
itera5on	  using	  distributed	  5mely	  dataflow	  
than	  using	  GraphX	  (from	  12.2s	  to	  0.75s	  per	  
iteraJon).	  	  

•  This	  tells	  us	  something	  about	  how	  much	  scope	  
for	  improvement	  there	  is	  even	  over	  numbers	  
currently	  considered	  state-‐of-‐the-‐art	  in	  
research!	  



For	  more	  details&followup	  

•  See	  	  
	  hHp://www.cl.cam.ac.uk/research/srg/netos/camsas/blog/2015-‐07-‐08-‐Jmely-‐pagerank-‐part1.html	  

	  

•  Ack	  to	  Malte	  Schwarzkopf	  &	  Frank	  McSherry	  


