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Automatic Parallelization of Monte Carlo Particle Transport Code

HipEYUKI KAWABATA,t KiYosHI JoKot and TAKAO TSuDAt

Particle Transport Code is one of huge-scale Monte Carlo simulation codes. From the nature
of the physical model it reflects, there exist parallelism in Particle Transport Code. However,
complicated control structures and numbers of reduction operations contained in multiply
nested loops in such a code prevent it from being parallelized easily. In this paper, we present
algorithms to recognize reduction operations in multiply nested loops. The algorithms can
also detect arrays used as reduction variables which are referenced by subscripted subscripts.
Experimental results show the technique is effective.
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1: A = 0.0D0

2: DOI=S, E

3: B =A+ X(1)

4: C =B+ X(I)

5: IF (COND(I)) THEN
6: A=C+ X(I

7: ELSE :

8: A=C+ YW

9: ENDIF

10: ENDDO
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1: A_0 = 0.0DO

2: DOI=S,E [A_2= n (A0, A_1)]

3: B_1 = A_2 + X(I)

4: C_1=3B_1+ X(I)

5: IF (COND(I)) THEN

6: A3 =C_1 + X(D

7: ELSE

8: A_d = C_1 + Y(I)

9: ENDIF [A_1 = y (COND(I),A_3,A_4)]
10: ENDDO
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A0 =3
B_O =2
1 DOI=... [A_3 = p 1(A_0, A_2)]
[B_2 = x 1(B_0, B_1)]
2 DO J = ... [A_2= x2(A_3, A_1)]
Al = A2+ C(D
ENDDD
B1=B2+A2
ENDDO
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1 DOI=... [B_2 = « 1(B_0, B_1)]
A0 =3
2 DO J = ... [A_2= x2(A_0, A_1)] .
ALl = A_2 + C(D)
ENDDO
B_1 =B_2 + A_2
ENDDO
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