1. Description of Laplace Applet
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This takes Jacobi lteration for Laplace's Equationin
a 2D square and uses this to illustrate:
Programming in both Data Parallel (HPF) and
Message Passing (MPI and a simplified Syntax)
SPMD -- Single Program Multiple Data --
Programming Model

Stencil dependence of Parallel Program and use of
Guard Rings

Collective Communication

Basic Speed Up,Efficiency and Performance
Analysis with edge over area dependence and
consideration of load imbalance and
communication overhead effects.
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® Solve Laplace's Equation:
Bk i S
6X2 ay2
® on arectangular domain, with specified
boundary conditions.

@ Use simple iterative Gauss-Seidel
algorithm:

® ¢new=(¢lét+¢xight+¢up+¢duwn)/4
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2. Control and Usage
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· START : start the simulation

· STOP : stop the simulation until RESUME button is pressed

· RESUME : resume the simulation

· NEXT STEP : simulate to the next step and stop

· Simulation Speed : change the simulation speed

3. Description of Laplace Applet

3.1 The meaning of Boxes

· Yellow Box : represents the boundary values of Laplace equation.

· Cyan Box : represents the buffer values which are edge values of the processor’s neighbor.

· Blue Box : represents that the buffer is updated (received from its neighbor).

· Pink Box : represents the current matrix values that each processor has.

· White Box : represents that the value is not updated yet.

· Red Box : represents the new matrix values using Pink Box values.

3.2 Laplace Applet

3.2.1 Computation
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· Each processor computes new values using old values.

· The color of new calculated values is changed from white to red.

3.2.2 Sending Data
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· After the computation is done, each processor send its edge values to its neighbors.

· The arrow represents the sending of data.

3.2.3 Receiving Data
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· The data receiving is represented by changing color (cyan to blue).

3.2.4 Next Computation


· After receiving the data, each processor is ready to compute.

