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OpenDIEL – Introduction

• Open	Distributive	Interoperable	Executable	Library
• Uses	MPI	(Message	Passing	Interface)
• Cooperation	between	loosely	coupled	modules
• Outputs	single	executable
• Crucial	in	combining	multiple	simulation	scenario	!!



OpenDIEL – Manual

• User	has	to	provide:
• Modules (Executable,	C	module,	Fortran	Module,	Executable)
• Configuration	File (LibConfig)
• Driver (C	- File)





OpenDIEL – Enhancements

• ModMaker
• Timer
• I/O	Improvements
• Fortran	Support



ModMaker – Introduction

• Transform	at	source	code	level
• No	longer	compiles	into	standalone	executable
• Compiles	into	a	library



ModMaker – Workflow



ModMaker – Workflow
#include	"mpi.h”
#include	"stdio.h”
#include	"test.h”
int main(int argc,char**argv)
{

int rank;
int size;
int rc;

rc |=	MPI_Init (&argc,	&argv);
MPI_Comm_rank (MPI_COMM_WORLD,	&rank);
MPI_Comm_size (MPI_COMM_WORLD,	&size);
printf ("I	am	process	%d	out	of	all	%d	processes\n",	rank,	size);
MPI_Barrier (MPI_COMM_WORLD);
MPI_Finalize();

return	0;
}
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ModMaker – Workflow
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ModMaker – User	Participation



ModMaker – User	Participation



ModMaker – User	Participation



ModMaker – User	Participation



ModMaker – Pattern	Matching

• Two	options	were	considered
• Matching	by	character
• Matching	by	string

• Matching	by	string	is	used
• Simplicity
• Similar	performance

n	=	string	size,	s	=	document	size	(measured	in	character)



ModMaker – Syntactic	Freedom

• Locating	
• Spaces
• Variable	Declaration



ModMaker – Modularization

• Function	Title
• Statement
• Variable

• BaseCheck (line,	tokenList,	prevSep,	nextSep,	msgBundle,	
replacement,	returnValue)



ModMaker – Testing

• Tester.c
• Dummy	“IEL.h”



Timer	– Background

Group	1	x	5

Group	2 x	3 Group	3 x	2

Group	4 x	2Group	5 x	1

Group	Last x	1
} x3



Timer	– Results

Process	
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Timer	– Modularity

• void	timestamp	(char*	tag,	char*	function,	int level_change)
• void	timer_finalize (int rank)



Timer	– Modularity

• Driver.c
• Group_1

• Function_1
• Function_2

[Begin] Driver.c
[Begin] Group_1

[Begin] Function_1
[	End	] Function_1
[Begin] Function_2
[	End	] Function_2

[	End	] Group_1
[	End	] Driver.c

Level	1 Level	2 Level	3

Level	1

Level	2

Level	3



Timer	– Example

• -ve means:	possible	overhead
• +ve means:	process	runtime



Future	Work

• Multiple	I/O
• ModMaker – Fortran	Support



Reference

• openDIEL
• http://cfdlab.utk.edu/openDIEL/opendiel.php

• Stack	Overflow
• http://stackoverflow.com
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