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Development of Automatic Translator from C Programs to Parallel Programs Using MPI 
- Decision Support of Task Granularity based on Pointer/Array Data-dependent Analysis - 

Hirota TAKANO��

� Munenori KAI��

�

ABSTRACT: 
The authors have been developing an automatically parallelizing translator for serial C program into 
parallel MPI program. The translator consists of a series of some analysis stages such as parallelism 
analysis stage, task granularity analysis stage, task scheduling stage, parallelized code generation stage. 
At the parallelism analysis, statement level parallelism is extracted, and a lot of fine-grained tasks such as 
statement level tasks are found. A lot of tasks make the task scheduling stage very difficult, because this 
task scheduling problem belongs to the class of strong NP complete combinatorial optimization problem. 
In this paper, in order to reduce the number of tasks and simplify the topology and the structure of the 
task graph, we propose a task fusion scheme and generating macro tasks to reduce the number of tasks 
and the number of communication edges among task graph. It is shown that the overall task scheduling is 
divided into small sub-task scheduling problems which can be solved easier. 

Keywords: automatic parallelization, task scheduling, task fusion, macro task, task granularity 
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if( n > 10 ){
n=10
for(i=0;i<n;i++){
j++;
}

}

if( n > 10 ){
n=10
for(i=0;i<n;i++){
j++;
}

}

������1������1

������

1-2

���1-1���1-1

1

2

3
4������

1

2

3
4������

�"�
k*+���,-���./0



����

k

k

�������� !"#$�

k

k @�A��5���<õª"@�A�ÇÈ(®�81

Tg 23�ª©"�q¬ñ<�q"û`§O�DEF

GHI��72ô^0U <12 �!"Ä%�0Å 

T'�ÓÔ�DEFGHI�(JVfg=ÈMgW*<

!$O�®�8�T24��<ÓÔ�DEFGHI�"

WX�YË724�0�*23 
4$®�"Cyztu��v|�I�}G@��¨©
KZ[�<@�A©"±²�����g@�AÆ°��

fg �

[5][6]
3�§����@�A��±²�0<� 

¯°0Ã�<4"ø�(X2@�AÆ°LM��Æ°�

*2@�A���<ªLM�1f�3ÌÍ�"mn��

!$(;åg<@�A©"±²�ÇÈ(®�8<@�A

���"9�E�ÊË72Þ��@�A���"6Î\

������34$®�"\�� 4.1 (<Þ�(���

�\�� 4.2�Ð?23 
k

1���� 2345�67���89�

� J�¬ñ(12@�A0=>�íå2�<Ý]@�A

�=>��-�8(ô^��G@�±²(Xfg^M_

2ô^0123÷fgÝ]@�A0=>��-��ô^

��G@0��"X-�h*��G@��:È¶"�1

2�<±²¨©0`h(§§fg�®-34"üý�a

M2�8(<±²�"Ã @�A©�Æ°�<±²�b

c�g�®-� -ø��bc��3d���g��

4.1 "X-(�23�ÔK(�<@�A©��q�g 

2�ª"�Q"ª��qû���Y<�qû�0«Î�

�ef�gå�¯°(Æ°��-3�qû�"hA��

ªÇÈ"�Q� 1��<��"¯°�!"��"^iª

�723 
 

�

k

� 4.2(a)"X-�£G¤��¥I|"¯°<�@�A
"�qû����"X-(�23 
@�AAjk@�A����"J"@�A(¶�q�g

 �  
k�qû� 0 

@�ABjk@�A A"�ª a(�q�g 2 
k�qû� 1 

@�ACjk@�A A"�ª a(�q�g 23@�A A
"^iª 10"�� b(�q012 
k�qû� 1+10 = 11 

@�ADjk@�A B"�ª c(�q�g 23@�A C
"�ª d(�q�g 23 
k�qû� 1+1 = 2 

ef�gå2lm0õª1f�¯°(�< 
	� �qû�0h*  

� Æ°Ý"@�A"J�@�Aª0 ¶<�  
�� Æ°Ý"@�A"�qû�0 ¶�  
�� Æ°Ý"@�A"��G|¥I|ª0 ¶Ã  

"B�no�< íK(@�AÆ°��-@�Aî°� 

 

A

B
C

������

�����	�

�"�"� ��89:;<=>?9�

�������

	
���

��1,2,4 
���

���������	
������

��������������� !

1
2 3

4
31,2,4

�1��� ��89@AB23�45�

�1�
� ()C��D�

���� ���	
��
��������

b[a++] = 0; //���A
c = a%5; //���B
d = b[10-a]; //���C
e = c+d; //���D
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a = b + c;//task1
d = a + 1;//task2
e = d * d;//task3
//SELECT���(task4)
if( d > 100 ){
f = a;

}else{
f = 0;

}

a = b + c;//task1
d = a + 1;//task2
e = d * d;//task3
//SELECT���(task4)
if( d > 100 ){
f = a;

}else{
f = 0;

}
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for( rank_i=0; rank_i<MAX_KEY-1; rank_i++ )
rank_key_buff_ptr[rank_i+1] += rank_key_buff_ptr[rank_i];

for( rank_i=0; rank_i<TEST_ARRAY_SIZE; rank_i++ ){
rank_k = partial_verify_vals[rank_i];          /* test vals were put here */
if( 0 <= rank_k  &&  rank_k <= NUM_KEYS-1 )
if( rank_i <= 2 )
{
if( rank_key_buff_ptr[rank_k-1] != test_rank_array[rank_i]+rank_iteration )
{
printf( "Failed partial verification: iteration %d, test key %d¥n",
rank_iteration, rank_i );

}
else
passed_verification++;

}
else
{
if( rank_key_buff_ptr[rank_k-1] != test_rank_array[rank_i]-rank_iteration )
{
printf( "Failed partial verification: iteration %d, test key %d¥n",
rank_iteration, rank_i );

}
else
passed_verification++;

}
}
if( rank_iteration == MAX_ITERATIONS )

key_buff_ptr_global = rank_key_buff_ptr;

 

randlc_T1 = randlc_R23 * create_seq_seed;
randlc_j  = randlc_T1;
randlc_X1 = randlc_j;
randlc_X2 = create_seq_seed - randlc_T23 * randlc_X1;
randlc_T1 = randlc_A1 * randlc_X2 + randlc_A2 * randlc_X1;
randlc_j  = randlc_R23 * randlc_T1;
randlc_T2 = randlc_j;
randlc_Z = randlc_T1 - randlc_T23 * randlc_T2;
randlc_T3 = randlc_T23 * randlc_Z + randlc_A2 * randlc_X2;
randlc_j  = randlc_R46 * randlc_T3;
randlc_T4 = randlc_j;
create_seq_seed = randlc_T3 - randlc_T46 * randlc_T4;
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