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The	  work	  to	  dis4nguish	  ini4aliza4on	  from	  assignment	  for	  class/record	  members	  may	  
likely	  involve	  language	  changes,	  similar	  to	  C++	  ini4alizers	  in	  constructors.	  
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The	  restric4ons	  on	  the	  for-‐loops	  that	  OpenMP	  and	  OpenACC	  can	  be	  aOached	  to	  are	  
similar	  to	  the	  restric4ons	  of	  Chapel’s	  forall	  loops	  
	  

Note	  that	  OpenMP	  is	  being	  used	  for	  its	  SIMD/offload	  capabili4es,	  we	  do	  not	  have	  any	  
immediate	  plans	  to	  use	  its	  mul4threading	  capabili4es	  as	  our	  tasking	  layers	  are	  
currently	  responsible	  for	  that.	  	  
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Range	  iterators	  generated	  while	  loops	  because	  the	  module	  code	  that	  implements	  
them	  used	  a	  while	  loop	  (there	  was	  no	  C-‐style	  for	  loop	  in	  chapel	  to	  use)	  
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The	  idea	  of	  what	  this	  is	  trying	  to	  accomplish	  is	  rela4vely	  simple:	  generate	  range	  
iterators	  as	  C	  for-‐loops,	  and	  you	  get	  C	  for-‐loops	  for	  free	  in	  most	  other	  cases.	  We	  want	  
to	  generate	  C	  for-‐loops	  so	  we	  can	  aOach	  OpenMP/OpenACC	  pragmas	  to	  them.	  

	  
The	  actual	  implementa4on	  is	  extremely	  complicated	  and	  unlikely	  to	  interest	  most	  
users.	  	  

	  
For	  those	  that	  are	  interested:	  

	  

The	  basic	  idea	  is	  that	  since	  Chapel	  does	  not	  have	  a	  C-‐style	  for-‐loop	  in	  the	  language,	  a	  
primi4ve	  was	  added	  to	  facilitate	  represen4ng	  them.	  	  

	  -‐	  instead	  of	  while(testExpr)	  {}	  (while	  loops	  are	  part	  of	  the	  language)	  	  there	  is	  a	  
__primi4ve(“C	  for	  loop”,	  initExpr,	  testExpr,	  incrExpr)	  {}	  that	  is	  used	  
	  -‐	  special	  codegen	  rou4nes	  were	  added	  to	  generate	  the	  primi4ve	  as	  a	  C	  for-‐loop	  

	  -‐	  lower	  iterators	  had	  substan4al	  changes	  to	  support	  lowering	  and	  zippering	  iterators	  
that	  forward	  to	  a	  C-‐for	  loop	  with	  iterators	  that	  forward	  to	  a	  while-‐loop	  as	  well	  as	  with	  
complex	  iterators	  and	  dynamically	  dispatched	  iterators	  
	  -‐	  numerous	  other	  changes	  to	  the	  compiler.	  A	  few	  changes	  include	  modifica4ons	  to	  	  
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We	  believe	  there	  are	  performance	  improvements	  of	  genera4ng	  C-‐for	  loops	  (even	  
though	  that	  wasn't	  the	  mo4va4on	  for	  genera4ng	  them.)	  
	  

In	  the	  past	  we	  have	  observed	  the	  Cray	  compiler	  perform	  significantly	  beOer	  by	  
manually	  replacing	  the	  old	  generated	  while	  loops	  with	  for	  loops	  	  
	  	  -‐	  S4ll	  need	  to	  do	  more	  inves4ga4on	  into	  the	  performance	  effects	  of	  C	  for-‐loops	  	  
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Simple	  cases	  are	  defined	  as	  any	  call	  that	  is	  a	  primi4ve	  (excluding	  
PRIM_SET_MEMBER)	  or	  only	  contains	  primi4ve	  calls.	  While	  not	  perfect,	  this	  does	  
remove	  ref	  temps	  for	  simple	  things	  like	  =,	  +=,	  *=,	  etc.	  
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There	  were	  no	  execu4on	  performance	  increases	  because	  the	  C	  compilers	  were	  
already	  removing	  all	  of	  these	  temps.	  
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1st	  bullet:	  chpl_readXX()	  is	  used	  in	  certain	  circumstances	  where	  a	  variable	  might	  be	  a	  
sync/single	  but	  we	  can’t	  tell	  for	  sure.	  If	  it	  turns	  out	  it	  is	  then	  we	  convert	  that	  to	  a	  
real	  .readXX();	  otherwise,	  we	  should	  remove	  it	  en4rely.	  We	  weren’t	  always	  doing	  the	  
laOer.	  
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