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Proposed Work 
This	
  work	
  aims	
  to	
  address	
  the	
  
programmability	
  gap	
  between	
  MTC	
  and	
  
accelerators,	
  through	
  an	
  innova;ve	
  
middleware	
  that	
  enables	
  MIMD	
  
workloads	
  to	
  run	
  on	
  SIMD	
  architectures.	
  
This	
  work	
  will	
  enable	
  a	
  broader	
  class	
  of	
  
applica;ons	
  to	
  leverage	
  the	
  growing	
  
number	
  of	
  accelerated	
  high-­‐end	
  
compu;ng	
  systems.	
  

•  Further	
  explora;on	
  of	
  Intel	
  
MIC	
  and	
  MTC	
  

•  Enable	
  GeMTC	
  to	
  u;lize	
  
OpenCL	
  and	
  expand	
  hardware	
  
support.	
  

•  Evaluate	
  alterna;ve	
  
programming	
  plaIorms	
  on	
  
GPUs	
  (I.E.,	
  Java,	
  Python)	
  

•  Evaluate	
  this	
  work	
  on	
  real	
  
systems	
  and	
  simulators	
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•  ~200	
  independent	
  workers	
  
•  Enabled	
  MTC	
  workloads	
  to	
  run	
  

efficiently	
  on	
  Accelerators	
  
•  Enabled	
  MIMD	
  programmability	
  on	
  

SIMD	
  architecture	
  
•  SwiT/T	
  integra;on	
  improves	
  

programmability	
  
•  1,000+	
  Tasks/second	
  

Many-Task Computing GeMTC Preliminary Results 

Overview 
•  MTC	
  workloads	
  are	
  poorly	
  supported	
  

on	
  current	
  accelerator	
  plaIorms	
  
•  Aim	
  to	
  provide	
  MTC	
  support,	
  easier	
  

programmability,	
  higher	
  efficiency.	
  
•  GeMTC	
  framework	
  provides	
  many	
  

independent	
  workers,	
  efficient	
  MTC	
  
workload	
  support,	
  and	
  more	
  efficient	
  
dynamic	
  memory	
  management.	
  

•  Bridges	
  the	
  gap	
  between	
  High	
  
Performance	
  Compu;ng	
  (HPC)	
  and	
  
High	
  Throughput	
  Compu;ng	
  (HTC)	
  

•  Many	
  resources	
  over	
  short	
  ;me	
  
•  Many	
  computa;onal	
  tasks	
  
•  Tasks	
  both	
  dependent	
  or	
  independent	
  
•  Tasks	
  workloads	
  are	
  organized	
  as	
  

Directed	
  Acyclic	
  Graphs	
  (DAG)	
  
•  Primary	
  Metrics	
  are	
  measured	
  in	
  

seconds	
  

Swift/T & Applications 
•  SwiT/T	
  is	
  a	
  parallel	
  

programming	
  framework	
  
•  Scales	
  up	
  to	
  X	
  number	
  of	
  nodes	
  

with	
  X	
  number	
  of	
  cores	
  
•  Applica;ons	
  from	
  many	
  

different	
  domains	
  already	
  work	
  
with	
  SwiT	
  and	
  we	
  are	
  working	
  to	
  
support	
  them	
  on	
  GPUs	
  running	
  
the	
  GeMTC	
  Framework.	
  

•  Applica;on	
  Domains	
  include:	
  
Astronomy,	
  Biochemistry,	
  
Bioinforma;cs,	
  Climate	
  
Modeling,	
  Economics,	
  Finance,	
  
Medical	
  Imaging.	
  

GeMTC	
  
•  Heterogeneous	
  Tasks	
  
•  Many	
  Ind.	
  Workers	
  

Naïve	
  
•  Sequen;al	
  
•  Time	
  Shared	
  

Batch	
  
•  BePer	
  
•  Homogenous	
  Tasks	
  

Fig	
  1.	
  -­‐	
  Tasks	
  >5	
  milliseconds	
  see	
  extremely	
  high	
  
efficiency	
  (~60	
  usec	
  *80	
  workers	
  =	
  4,800	
  ~=	
  5ms)	
  

Fig.	
  2	
  -­‐	
  gemtcMalloc()	
  outperforms	
  cudaMalloc()	
  
Providing	
  alloca;on	
  in	
  ~14	
  usec	
  


