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Charisma

Providing global view of control

User interface

o Program consists of orchestration code .or and user
sequential code

Features

o Foreach: execute in parallel on an object array

o Inputs and outputs of method invocation: macro dataflow

o Variety of communication patterns

Implementation
o Static dependence analysis
o Translated into target language (Charm++)



Charisma (2)

Sample Code:
program j acob

class Jacobi Main : Mi nChare;

cl ass Jacobi Wrker : ChareArraylD,

obj workers : Jacobi Wrker[ 10];

param |b : doubl e[ 100];

param rb : doubl e[ 100];

/* extern: (doubl e)maxError, (double)epsilon */

begi n
whi | e( maxError > epsil on)
forall 1 in workers
<Ib[i], rb[i]> := workers[i].produceBorders();
end-f or al
forall 1 in workers
<t+error> := workers[i].conmpute(lb[i+1], rb[i-1]);
end-f or al
Jacobi Mai n. updat eError (error)
end-whi |l e

end



Expressing Flow of Control

Charm++: fragmented in object code

Mai nChar e: : Mai nChar e{ Cel | Pair::cal cForces(){
} cells.init(); cells.integrate(...);
}
Cell::init(){ .
/* initialization */ Cell::integrate(...){
start Work(); mai nProxy. reduceEnergy(...);
} }
Cel I @ startWrk(){ Mai nChar e: : reduceEner
. _ L gy(...){
} cellPairs.recvbData(...); i f(timestep < NI TER)
cells.startWrk();
Cell Pair::recvData(...){ el se _
if data is ready CKEXi t();
cal cForces(); }

}



Expressing Flow of Control (2)

SDag: local in an object’s life cycle

Array [3D] Cell{
entry void runSin(...){
atomc { init(); }
for(tinmeStep = 1 to maxStep){
atomc { sendAtonPos(); }
for(forceCnt = 1 to nunforcelMsQ)
when recvForces(..){
atomc { procForce(..);

c { dolntegration(); }
nmestep % out put Step == 0)
tomc { output(); }
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Expressing Flow of Control (3)

Charisma: global in orchestration code

begi n
forall i,j,k in cells
<coords[i,j,k]> :=cells[i,],Kk].init();
end-forall
for tinmestep = 1 to naxStep
forall i,j,k,mn,pin cellPairs
<+forces[i,],k], +forces[|l,mn]> :=
cellPairs[i,j,k,I,mn].conputeForces(coords[i,], K],
coords[l,mn]);
end-forall
forall i,j,k in cells
<coords[i,j,k]> :=
cells[i,],K].integrate(forces[i,],Kk]);
end-forall
end- f or

end



