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Where to put MPI??
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Where to put MPI?? (2)

• Nowhere
–

.0/ 1 2 13 45 3 67 6 8 9: 6 ;=< / > / : 6 < 8 ?@A 9 : B!C
–

@�D 3 B 9 7 4 < : EGF 7 3 6 9%H 2 / I7 < 8/ 8: 1 9: B < / I/ : 9 / B 9 7 C

–

?�J < 8 / >D 7 7 3 6 13 4 4J 6: 1/ 8�3D <
K ? @A LA 6: 8 MN!K C C 7 8 1C

–

O 3 8 / > 3 3 P < 3 9J 8: 3 6 M / 1 8J / 9 9%H / QR S 3 67 N C

• Standalone Port/Component
– Solves all linking problems.
– What about legacy codes???
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So, what do we need?

We do need an MPI port (or at least a mini MPI 
port). 
Components should continue to use MPI 
directly when possible (we don't want to mess 
with  legacy codes).
Components need to share a single MPI state.
We need to have a strategy that would work 
with static and dynamic MPI libraries.
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Proposed Solution – Linux, Mpich

Shared libraries available:T�U VW XY Z U [\ ] ZW ^ Z_ X _ `�a bc _ [ Vd V c _ a ` W ^c�e f

bc g U V U c X a h Y c b b d X ` a c _ d b X a ` V ` X i%j X ` Z a f V U X ilk _ X a a m

Only static libraries:T�U VW XY Z U [ bc _ [a Vd V c _ a ` ne Z U X o b c gW ^c�e f!p V

] ZW ^ Z _ X _ `a b c _ [ Vd Vc _ a ` Y U V ^ ^ X U bc g V U c X a Z _ b%q hc r

_ X X i X i m p

MPI port can work in both cases.
Portability ... Portability ... Portability ?????
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What do we need in an MPI port?

We can have it all, although a subset for 
communication space management  would 
suffice for most purposes (remember legacy 
codes).
MPISetup port:s0t u=v w xv y z{ |�} ~%� � t �={ } y ~ v � � �� x | � w { � | t } x
�

� v v y v y � t { ~ ~ t � z{ } |�� w ~ { � | t } �G� t z y � |�� v �

� t z� t } v } � x |�} { } � ~ { } � w { � v �
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The CCAMPI Component (1)
package CCAMPI version 1.0{  

   interface Comm {
      int  getSize(inout int size);
      int  getRank(inout int rank);
      int  getGroup(in Comm oldCom, out Group oldGroup);
      int  create(in Group oldGroup, out Comm newCom);
      int  split(in int color, in int key, out Comm newCom);
      int  free();
      opaque getInternalRep();
      int setInternalRep(in opaque internalCommRep);
   };
   interface Group {
      int getSize(inout int size);
      int getRank(inout int rank);
      int incl(in int n, in array<int, 1> ranks, out Group ewgroup);
      int free();
      opaque getInternalRep();
   }  
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The CCAMPI Component (2)

   interface MPISetup extends gov.cca.Port {
      Comm getComWorld();
      int getWorldRank();
      Comm buildCommObj(in opaque internalCommRep); 
      Group buildGroupObj(in opaque internalGroupRep); 
   }
}
package CCAMPIImpl version 1.0 {   
   class CommClass implements-all CCAMPI.Comm {
      static CCAMPI.Comm buildCommObj(in opaque internalCommRep);
      int setInternalRep(in opaque internalCommRep);
   }
   class GroupClass implements-all CCAMPI.Group {
      static CCAMPI.Group buildGroupObj(in opaque internalGroupRep); 

      int setInternalRep(in opaque internalGroupRep);
   }
   class MPIComponent implements-all CCAMPI.MPISetup,

gov.cca.Component {}
}
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MCMD Within A Single CCA 
Framework

P0 P1 P2 P3

Global component(s) 

Application driver and 
configuration

Components on processor 
group A

Components on processor 
group B

Framework
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MCMD using Ccaffeine and MPISetup
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MCMD Port Connections
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The McmdDriver Component

package tutorial version 1.0 {

  interface MPIPort extends gov.cca.Port {
  opaque getMpiComm();    // Return the COMM used by the driver 
  opaque getNewMpiComm(); // Return a new COMM that spans the

    // same set of processes 
  }
  
  class McmdDriver implements-all gov.cca.ports.GoPort,
                                  gov.cca.Component,
                                  MPIPort
  {}
}
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MCMD Application Logic

MCMD Driver:ÈÊÉ ËÌ Í Î�ÏÐ ÑÒ ÓÒ ÔÕ Ö

×�ØÐ Ù�Ú Ø Ù Í Ú ÙÏ Ú Ø Î�Û ËØ Ø Ï Û Ù Í Ø ÜÉ ÚÐ ÙÉÝ Û ÙÝ É Ï Û ËÞ ß Ë Ø Ï Ø ÙÐ

àÏ á âá Ñ Ò Ó ã´ä Öæå ç è Ôé ç Ôê ä ê Ö ëáÈ Ú É Ù Í Ù Í ËØ ì È ×í îï ì ì í ð ï ñò ó ô ÚÐ Ï Î ËØ Ú ß ß õ ÍÛ Ú Ù Í ËØ

õ Ë â ÍÛ á×�ØÐ Ù�Ú Ø Ù Í Ú ÙÏ Ú Ø Î�Û ËØ Ø Ï Û Ù Ë Ù öÏ É Û ËÞ ß Ë Ø Ï Ø ÙÐ á

Parallel components÷Ð Ï Ñ Ò ÓÒ Ô Õ Ö ß Ë É Ù Ù Ë Ú Û øÝ Í É Ï ß É Ë ßÏ É Û ËÞ Þ Ý Ø ÍÛ Ú Ù Ë É
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MCMD Issues

MPIPort port provided by the driver can 
export more application-specific methods.
Alternate simple solution: Each component 
exports setCommunicator(). 
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Code layout to make life easy(ier)

 babel --server=C++ --repository-path=repository 
      –output-directory=mpisetup-comp --exclude-external 
      --generate-subdirs –language-subdir --hide-glue CCAMPIImpl

• Separate Port definition and associated interfaces into a separate package.
• Componnet class(es) are separated into a separate package.
• --generate-subdirs,  --exclude-external, and –hide-glue (new in Babel 

0.8.8).
• Scripts to automagically generate makefiles (work in progress)
• Example using MPISetup port follows.

 babel –client=C++ --repository-path=repository 
      –output-directory=mpisetup-port --exclude-external 
      --generate-subdirs –language-subdir --hide-glue CCAMPI


