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DEFINITION OF GRAPH GRAMMAR PRODUCTIONS

Graph grammar productions 

for initial mesh generation
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We seek the solution u of some weak form of PDE as a linear 

combination of shape functions          spread over finite element mesh
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The coefficients         

(called „degrees of freedom” d.o.f.)

are obtained by solving 

system of linear equations –

finite element disecretization

of a weak (variational) form of PDE
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ORDERING ISSUES

Full forward elimination 

O(15^3)
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ORDERING ISSUES

Partial 

forward elimination

O(6*9^2)
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ORDERING ISSUES

Full forward elimination 

of the interface problem matrix

O(3^3)



ORDERING ISSUES

Backward substitutions
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GENERATION OF THE FRONTAL MATRICES (2/3)
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GENERATION OF THE FRONTAL MATRICES (3/3)
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LU FACTORIZATION (1/3)

(Peliminate interior)
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MODEL OF CONCURRENCY 

ON THE LEVEL OF ATOMIC TASKS 

(GRAPH GRAMMAR PRODUCTIONS)

The atomic tasks (graph grammar productions) can be executed concurrently on 

sepparate parts of the graph representing the computational mesh

(Paggregate interior)2-(Paggregate boundary edge)6-(Paggregate edge) 

(Paggregate corner vertex)4      (Paggregate shared vertex)2

-(Peliminate interior)2-(Peliminate boundary edge)6- (Peliminate edge) 

(Peliminate corner edge)6 (eliminate common vertex)2


