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Mission � 



	
  30+	
  Years	
  of	
  SJTU	
  HPC � 

1990 2000 2010 

Computer	
  Center,	
  
Honeywell,	
  	
  CDC,	
  1980s 

SJTU	
  Brach	
  of	
  SSC	
  in	
  2002	
  
	
  SGI	
  Onyx	
  3800	
   

Grid	
  CompuKng	
  Center	
  in	
  2003	
  
IBM	
  P690 

Center	
  for	
  HPC,	
  2012	
  

π,	
  	
  2013 
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Computer	
  Center	
  
Convex,	
  1995 

Start	
  HPC	
  Lab	
   

陆鑫达教授 

学校层面 

院系层面 



Outline � 

• π,	
  the	
  NO.1	
  supercomputer	
  in	
  China	
  University	
  	
  

•  InternaKonal	
  CollaboraKon	
  	
  

•  EducaKon	
  and	
  PromoKon	
  

•  GPU	
  in	
  SJTU � 



π,	
  the	
  HYBRID	
  supercomputer	
  of	
  SJTU � 

•  No.1	
  Supercomputer	
  owned	
  by	
  Chinese	
  University	
  	
  
•  NO.1	
  in	
  Shanghai	
  and	
  east	
  China	
  	
  
•  NO.1	
  Kepler	
  K20	
  Supercomputer	
  	
  in	
  China	
  
•  NO.251	
  of	
  TOP	
  500	
  in	
  Jun	
  2014	
  	
  
•  Performance:	
  830	
  Intel	
  SNB	
  E5-­‐2670	
  +	
  100	
  NVIDIA	
  
Kepler	
  K20m	
  +	
  10	
  Intel	
  KNC	
  5110P=196.2/262.6	
  TFLops	
  

•  InterconnecKon:	
  Mellanox	
  IB	
  FDR	
  56Gbps,	
  648ports	
  
•  Parallel	
  File	
  Storage:	
  DDN	
  SFA12K	
  720TB	
  with	
  Lustre	
  
•  SSD:	
  80	
  Intel	
  SSD	
  400G	
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  How	
  we	
  build	
  π	
   � 

Apr 2013 Oct Jun 

Assembled � 

Early � Access � Program � 

Opening � Ceremony � 

Sign � 
Contract � 

NO.158	
  in	
  the	
  world 

Resource	
  applicaKon 
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Jan 2014  

In	
  ProducKon 
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  How	
  we	
  use	
  π	
   � 

h_p://pi.sjtu.edu.cn	
  	
  	
  



Top	
  ApplicaKons	
  on	
  π	
  -­‐-­‐-­‐-­‐-­‐>	
  	
  	
  
PotenKal	
  for	
  Accelerator-­‐centric	
  Supercomputer	
  	
   � 



How	
  we	
  support	
  π	
  users � 

•  High	
  end	
  research	
  &	
  Large	
  amount	
  of	
  
engineering	
  projects	
  

	
  
	
  

	
  
	
  



Roadmap	
  of	
  π	
   � 

Apr 2013 

 Early 2015 
Sep 2014 

Mid 2016 

2018 π	
  1.0	
  
Peak:	
  260TF	
  
CPU:130T	
  
ACC:130T	
  

π	
  1.1	
  
Peak:	
  264TF	
  
CPU:130T	
  
ACC:134T	
  

π	
  1.2	
  
Peak:	
  ~330TF	
  
CPU:130T	
  
ACC:200T	
  

π	
  2.0	
  
Peak:	
  5+P	
  	
  	
  

Budget:	
  ~$9M	
   π	
  1.5	
  
Peak:<1PF	
  	
  	
   

KNL	
  V.S.	
  Pascal 



Outline � 

• π	
  

•  InternaKonal	
  CollaboraKon	
  	
  

•  EducaKon	
  and	
  PromoKon	
  

•  GPU	
  in	
  SJTU � 



ICSC2014	
  
HPC	
  World	
  Leaders’	
  Summit	
  in	
  SJTU � 

HPC	
  Leaders	
  from:	
  	
  
•  US,	
  DOE	
  labs	
  	
  
•  China	
  	
  
•  EU	
  	
  
•  Japan	
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US	
  Big	
  names@SJTU � 
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James@Cambridge 
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HPC	
  ConnecKons	
  in	
  APAC � 

Satoshi	
  Matsuoka	
   

Alistair	
  Rendell 

Marek	
  Michalewicz	
   

Jysoo	
  Lee 

James	
  Lin 
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We	
  are	
  16th	
  CCOE	
  in	
  the	
  world! � 



CUDA	
  Achievements	
  Finals	
  @GTC14 � 
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Outline � 

• π	
  

•  InternaKonal	
  CollaboraKon	
  	
  

•  EducaKon	
  and	
  PromoKon	
  

•  GPU	
  in	
  SJTU � 



HPC	
  Text	
  Books	
  by	
  us � 



GPU	
  on	
  π	
  Seminars � 
•  Every	
  2-­‐month	
  
•  Make	
  them	
  be	
  interested	
  in	
  HPC	
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We	
  hosted	
  ASC13	
  
the	
  1st	
  Student	
  Cluster	
  Contest	
  in	
  Asia	
   � 
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The	
  Champion	
  and	
  e-­‐Prize	
  of	
  ASC14 � 

24 

The	
  world	
  biggest	
  student	
  challenge	
  ever!	
  	
  
Preliminary	
  round	
  teams:	
  82	
  
Final	
  round	
  teams:	
  16	
  	
  

e-­‐Prize:	
  the	
  best	
  performance	
  on	
  1024	
  nodes	
  of	
  Tianhe-­‐2	
  	
  	
   



ISC14	
  in	
  Leipzig	
  of	
  Germany � 
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Outline � 

• π	
  

•  InternaKonal	
  CollaboraKon	
  	
  

•  EducaKon	
  and	
  PromoKon	
  

•  GPU	
  in	
  SJTU � 



MD	
  on	
  π � 

•  Gromacs, � one	
  of	
  top	
  applicaKons	
  in	
  SJTU	
  



RANS Solver in SJTU

•   CFD code by SJTU

•   Used in COMAC 

•   Simu. For  Wing design 

•   Based on RANS Equ.

•   FVM on Struc. Grid

•   20~30x speedup



OpKmizaKon	
  on	
  Gene	
  Analysis	
  

•   Gene analysis program of BGI

•   Used for microbe identification

•   Based on Hierarchical clustering 

& GMM

•   Optimized in Data format, 

compiler & algorithm

•   Achieved 6.5+ speedup	
�



EvaluaKon	
  of	
  Unified	
  Memory	
  Technology	
  on	
  
NVIDIA	
  GPUs 

•  Introduce	
  an	
  evaluaKon	
  methodology	
  of	
  the	
  Unified	
  
Memory	
  technology.	
  

•  Measure	
  the	
  performance	
  loss	
  of	
  different	
  
applicaKons	
  when	
  using	
  Unified	
  Memory	
  on	
  K40	
  and	
  
TK1.	
  

•  We	
  also	
  validated	
  that	
  the	
  performance	
  loss	
  is	
  caused	
  
by	
  redundant	
  memory	
  transfers	
  and	
  page	
  faults	
  when	
  
adopKng	
  the	
  Unified	
  Memory	
  programming	
  model.	
  

•  We	
  developed	
  five	
  microbenchmarks	
  to	
  summarize	
  
when	
  redundant	
  memory	
  transfers	
  will	
  happen.	
  

•  Study	
  the	
  memory	
  behavior	
  on	
  TK1.	
  There	
  sKll	
  exists	
  
memory	
  transfers	
  between	
  CPU	
  and	
  GPU	
  in	
  Unified	
  
Memory	
  programming	
  model. 

(a)	
  

(b)	
  

Performance	
  of	
  different	
  Benchmark	
  Suites	
  on	
  K40.	
  (a).	
  
Part	
  of	
  the	
  experiment	
  results	
  based	
  on	
  TK1	
  are	
  
presented	
  in	
  subfigure	
  (b).	
  Green	
  and	
  purple	
  histograms	
  
correspond	
  to	
  Unified	
  Memory	
  version	
  with	
  CUDA	
  6.0	
  
and	
  CUDA	
  6.5 



The	
  team � 



Thank	
  you! 


