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The 3-Dimensional Visualization in Shared-Memory Programs with
Nested Parallelism
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ABSTRACT

A parallel program including a nested parallelism has a result of non-deterministic because of executed concurrently without
synchronization. In order to detect like this error the visualization technique which is various is used. But the intuition characteristic is
decreased because of limits of space and excessive abstraction. In this paper, proposes 3-D visualization engines which provide global
structure of the arranging in a parallel program with nested parallelism which is complicated to the user. The visualization engine which is
proposed provides global structure to the user as program easily to understand, it provides an effective debugging environment.
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#pragma omp parallel for shared(S)
for(i=0;i<2;i++) {
if(i==0) S++;
else {
#pragma omp parallel for shared(S)
for(=05j<3;j++) {
¥y
§=S-y;
}
}

a2 1. OpenMPZ =212 9| of
Fig. 1 Example of OpenMP Program
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Fig. 2 POEG(Partial Order Execution Graph)
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Table 1. Parameters of Label Information
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Algorithm [Init]:
Jt:=0
Ndep = 0
Xs =]
Xe = MaxInt
Ys =1
Ye = Maxint
Btot = 0
Bno =0

Algorithm[Fork]:
if Ta(Ndep) is odd
TEXs) = TaXs)*(N-DxVx(Ta)/N

_| TBXs) + Vx{Ta)/N-1 if IKN
TAXe) = Ta(Xe) * otherwise
TRYs) = Ta(Ys)

T&Ye) = Ta(Ye)

TBXs) = Ta(Xs)
T Xe) = Ta(Xe)
TAYs) = TaYs)+(N-D)xVy(Ta)/N

_{ T&Ys) + Vy(Ta)/N-1 if IKN
TAYe) = Ta(Ye) otherwise
end if
TE&Btot) = N
T8Bno) = I

TAJt) = Ta(Jr)
TH&Ndep) = Ta(Ndep) + 1
where I=N, N-1, N-2,...1 (N is number of Fork)

Algorithm[Join]:
Ty(Xs) = min{Ta(Xs), Tr(Xs)}
Tv(Xe) = min{Ta(Xe), T¥(Xe)}
Ty(Ys) = min{Ta(Ys), TH(Ys)}
Ty(Ye) = min{Ta(Ye), TH(Ye)}
Tv(Jo) = mind{Ta(Jt), T¥(J0)
Ty(Ndep) = Ta(Ndep) - 1
Ty(Btot) = 0
Tyv(Bno) = 0
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Table 2. Labeled Parallel Threads

Tasks Label Information
Ta 0,( 1,50),( 1,50),-,-]
Ts [ (1,25)(1,50)21]
Tc [0,1,(26,50),( 1,50),2,1]
To [0,2,(26,50),( 1,16),3,1]
Te [0,2,(26,50),(17,33),3 2]
Tr [0,2,(26,50),(34,50),3,3]
Te [1,1,(26,50),( 1,50),-,-]
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Fig. 5. 3D Visualization View
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Fig. 6. Abstraction of Thread
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Fig. 7. Interactions of 3D View
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Fig. 8. Visualization View
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