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PaRSEC	
  and	
  Current	
  Approach	
  
•  PaRSEC	
  –	
  Parallel	
  Run@me	
  Scheduling	
  and	
  
Execu@on	
  Controller.	
  

•  Run@me	
  capable	
  of	
  scheduling	
  tasks.	
  
•  Tasks	
  can	
  be	
  generated	
  by	
  mul@ple	
  higher	
  level	
  
domain	
  specific	
  interface.	
  e.g.	
  PTG	
  

•  Parameterized	
  task	
  graph	
  (PTG)	
  is	
  a	
  compressed	
  
representa@on	
  of	
  DAG.	
  

•  Pre-­‐compiler	
  compiles	
  the	
  PTG	
  into	
  C	
  code	
  and	
  
then	
  using	
  symbolic	
  evalua@on	
  the	
  execu@on	
  and	
  
the	
  dependency	
  tracking	
  between	
  tasks	
  are	
  
maintained.	
  



Sample	
  JDF	
  

GEMM(m,	
  n,	
  k)	
  
	
  
	
  READ	
  	
  A	
  	
  <-­‐	
  C	
  TRSM(m,	
  k)	
  
	
  READ	
  	
  B	
  	
  <-­‐	
  C	
  TRSM(n,	
  k)	
  
	
  RW	
  	
  	
  	
  	
  	
  C	
  	
  <-­‐	
  (k	
  ==	
  0)	
  	
  	
  ?	
  dataA(m,	
  n)	
  	
  :	
  C	
  GEMM(m,	
  n,	
  k-­‐1)	
  
	
   	
   	
  -­‐>	
  (n	
  ==	
  k+1)	
  ?	
  C	
  TRSM(m,	
  n)	
  :	
  C	
  GEMM(m,	
  n,	
  k+1)	
  



Dynamic	
  Task	
  Discovery	
  

•  New	
  interface	
  for	
  PaRSEC.	
  
•  Expressing	
  dependencies	
  is	
  easier.	
  
•  Builds	
  the	
  DAG	
  dynamically	
  during	
  run@me.	
  
•  The	
  DAG	
  is	
  unrolled	
  in	
  memory,	
  whereas	
  in	
  
the	
  other	
  approach	
  it	
  is	
  not.	
  

•  Parameter	
  packing	
  and	
  the	
  format	
  of	
  the	
  
inser@on	
  in	
  similar	
  to	
  other	
  run@mes	
  like	
  
QUARK,	
  StarPu	
  etc.	
  



QUARK	
   PaRSEC	
  



Data	
  Setup	
  and	
  Dependency	
  

•  Matrix	
  is	
  represented	
  by	
  	
  
	
  	
  	
  	
  blocks	
  
•  Flags	
  to	
  express	
  	
  
	
  	
  	
  	
  opera@on	
  type	
  
–  INPUT	
  
– OUTPUT	
  
–  INOUT	
  



Discovered	
  in	
  given	
  order	
  

T1	
  

T2	
  

T3	
  

T4	
  

INOUT	
  

INPUT	
  

INPUT	
  

INPUT	
  

Before	
  

T1	
  

T2	
   T3	
   T4	
  

Now	
  

T1	
  

T2	
  

T3	
  

T4	
  



Region	
  Informa@on	
  

•  Some	
  opera@on	
  touches	
  
	
  	
  	
  only	
  part	
  of	
  the	
  block	
  
•  Regions:	
  
– Upper	
  triangle	
  
– Diagonal	
  
– Lower	
  Triangle	
  

•  Tracking	
  dependence	
  based	
  on	
  the	
  region	
  
informa@on	
  increases	
  parallelism.	
  



DTD	
  Features	
  

•  Overlapping	
  the	
  building	
  of	
  DAG	
  and	
  
execu@on.	
  

•  The	
  whole	
  DAG	
  is	
  not	
  unrolled	
  in	
  memory.	
  
•  Task	
  structures	
  are	
  reused	
  as	
  tasks	
  are	
  done.	
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Development	
  Tools:	
  DAG	
  Visualiza@on	
  
How	
  it	
  was	
  (DTD)	
  

•  Early	
  development	
  of	
  DTD	
  
interface,	
  provided	
  
rudimentary	
  visualiza@on	
  help.	
  

•  Not	
  integrated	
  with	
  the	
  
PaRSEC	
  profiling	
  system.	
  



Development	
  Tools:	
  How	
  it	
  is	
  

•  All	
  the	
  profiling	
  features	
  available	
  in	
  PaRSEC	
  
are	
  integrated	
  in	
  this	
  interface.	
  

PTG	
   DTD	
  





Task	
  Classes	
  

•  PaRSEC	
  represents	
  the	
  DAG	
  with	
  Task	
  classes	
  
– Tasks	
  are	
  instan@ated	
  when	
  they	
  become	
  enabled	
  
and	
  destroyed	
  once	
  they	
  are	
  executed.	
  

– E.g.	
  POTRF	
  (k)	
  à	
  Task	
  class	
  
•  Potrf	
  (0),	
  potrf	
  (1)	
  are	
  task	
  instances	
  

•  Previous	
  work	
  in	
  DTD	
  had	
  only	
  one	
  task	
  class	
  
and	
  all	
  the	
  tasks	
  were	
  instances	
  of	
  that	
  class.	
  



Task	
  Classes	
  

•  Mul@ple	
  task	
  classes.	
  One	
  task	
  class	
  per	
  
func@on	
  pointer.	
  



Valida@on	
  

•  Wrote	
  three	
  tests	
  for	
  PaRSEC	
  
– POTRF	
  
– GEQRF	
  
– GETRF_INCPIV	
  

•  Added	
  PaRSEC	
  DTD	
  to	
  MORSE	
  
– Have	
  all	
  the	
  tests	
  available	
  in	
  MORSE	
  

•  Instrumented	
  a	
  mechanism	
  for	
  PTG	
  to	
  insert	
  
task	
  in	
  DTD	
  instead	
  of	
  execu@ng	
  them.	
  
– Have	
  all	
  the	
  tests	
  in	
  PaRSEC	
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Future	
  Work	
  

•  Support	
  for	
  GPU	
  
•  Going	
  Distributed	
  




