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Implementation of DSM using OpenC++ reflection

Y UKIHIKO SOHDA," HIROTAKA OGAWA! and SATOSHI MATSUOKA t

Platform portability is one of the utmost demanded properties of a system today, due to
the diversity of runtime execution environment of wide-area networks, and parallel programs
are no exceptions. However, parallel execution environments are VERY diverse, could change
dynamically, while performance must be portable as well. As a result, techniques for achiev-
ing platform portability are sometimes not appropriate, or could restrict the programming
model, e.g., to simple message passing. Instead, we propose the use of reflection for achiev-
ing platform portability of parallel programs. As a prototype experiment, a software DSM
system was created which utilizes the compile-time metaprogramming features of OpenC++
2.5 to generate a message-passing MPC++ code from a SPMD-style, shared-memory C++
program. The translation creates memory management objects on each node to manage the
consistency protocols for objects arrays residing on different nodes. Read- and write- barriers
are automatically inserted on references to shared objects. We evaluated this system on a PC
cluster linked by the Myrinet gigabit network.
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tcsh> make cg

occ -- -g -o SharedClass SharedClass.mc |(1)

./SharedClass -v -- -g *
-0 cg cg.cc problem.o |

[Preprocess... mpc++ 1(2)

-D__opencxx -E -o cg.occ -x c++ cg.ccll
compiling cg.cc |

[Translate... cg.occ into: cg.ii] *
[Compile... mpc++ *

-g -0 cg problem.o cg.ii]|(3)
compiling cg.ii *
[done.]

[GC happened 12 times.]
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Shared<double> a(100); // .. (D
Shared<double> b;
Shared<double> c;
sdsm_main(){
¢ = (double*)malloc(sizeof(double) * 10);
al10] = b[1); ... 3}; // ~..(3)
sdsm_init(){ al[0] = 10.0;
b = (doublex*)malloc(sizeof(double) * 10); };
sdsm_done(){ ... }; /] ~..(2)
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// 0000

mpc_main(){ .. };
InitShare(O{ .. };

Shared<double> a(100);
Shared<double> b;
Shared<double> c;

sdsm_main(){ c.allocate(10); // ..(3)
{ double _sym52501_8 = b[1];//(6)
a.WriteStart(10); /.. (4)

a[10] = _sym52501_8;
a.WriteEnd(10); } }; // ..(4)

sdsm_init(){{a.WriteStart(0); // ..(5)

al[0] = 10.0;

a.WriteEnd(0); }... };// ..(5)
sdsm_done(){ ... };
InitShare(){ a.allocate(100); }; // ..(1)
InitA11O){ b.allocate(10); }; // ..(2)
FinalAll(O{ a.free();

b.free();

c.free(); };

mpc_main(){
invoke InitShare() on all PEs.
sdsm_init();
invoke InitAll() on all PEs.
invoke sdsm_main() on all PEs.
sdsm_done() ;
invoke FinalAll() on all PEs. };
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Ptree* SharedClass::
TranslateAssign(Environment* env,
Ptree* obj, Ptree* op, Ptree*x exp){
Ptreex exp0 = ReadExpressionAnalysis(env, exp);
Ptree* objO = WriteExpressionAnalysis(env,obj);
return Ptree::List(objO, op, exp0); };
Ptreex SharedClass::
WriteExpressionAnalysis(Environment* env,
Ptree* exp){
Ptree *obj = exp->First();
Ptree *index = exp->Nth(2);
if (!'index->IsLeaf())
index = ReadExpressionAnalysis(env, index);
InsertBeforeStatement (env,
Ptree::qMake(" ‘obj‘.WriteStart(‘index‘);\n"));
AppendAfterStatement (env,
Ptree::qMake("\n‘obj‘.WriteEnd(‘index‘);\n"));
return Ptree::qMake("‘obj‘[‘index‘]"); }
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