Unit 4. Memory Management

4.6. Lab description: inter-process communication
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Fractals — Parallel Computing

Master process creates shared memory segment an
— Via CreateFileMapping/MapViewOfFile
— Representing M rows with M byte-entries

N Worker processes compute Mandelbrot set
— Line-by-line, worker i computes rows k*N+i; 0..k..M/N

Master waits for all worker processes and displays

Mandelbrot set
— Initially: ASCII graphics — just print the #iterations per matrix entry

Synchronization among Master/Workers via
— WaitForMultipleObjects()
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Algorithm — an Example

« Compute #iterations for all points in an area

Mandelbrot-Set
WX = X; Wy =, » Points in the complex domain are associated
count = 0; with so-called orbital values.
do { A given coordinate point does not belong to
old_wx = wx; count++; the Mandelbrot-set if its series of orbital
WX = WX*WX — WY*WY + X; values leaves a circle with radius 2
wy = 2*old_wx * wy + y:  Coordinate points are assigned colors
} while (WX*WX + wy*wy <= 4); representing the #iteration until the orbital
values leave the circle with radius

« How to compute orbital values: p=(a+bi); z, = 0+0i; z, = z,>+p; z, = z,%+p;...
« Benoit B. Mandelbrot; ,The fractal Geometry of Nature®, 1987
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Structure of Communication

Master

<

CreateFile()
CreateFileMapping()
MapViewOfFile()

CreateProcess()
WaitFor-
MultipleObjects()
UnmapViewOfFile()
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