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Mandelbrot Set
(mostly taken from Mathematica’s documentation)

Mandelbrot function for a single point

mcf = Compile[{{c, _Complex}},|
Hodule[{n =0, 2=0.+0.1, maxn = 1000},
While[n < maxn && Ra[z]2 v Im[z]z <4, z=2%+c; n++] 3 If[n = maxn, O, n]] ’
RuntimeOptions -+ "Speed", CompilationTarget - "C"] ;

Colourmap

colormap = (If(#1==0, {0., 0., 0.}, r[#1]] &) /. r » RandomReal [1l, {1000, 3}];
Grid of points

cpoints = Compile[{{xmin, _Real}, {xmax, _Real}, {nx, _Integer},

{ymin, Real}, {ymax, _Real}, {ny, _Integer}},

) ymax - ymin ) xmax - xmin
Table[x+iy, {y, ymin, ymax, ny——l}' {x, xmin, xmax, T}]],
Mandelbrot function for all points
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@00 » Numerical Examples - Wolfram Mathematica

< & Fl..1 L[ LibraryLink/tutorial/Numerical Q

This gives the total time taken to make a 512x512 image of the Mandelbrot set. | F.h
In[13]:= | E
AbsoluteTiming [Graphics [mimage[{-2., .5, n}, {-1.25, 1.25, n}]]] ';
B

Out[13]=

S 984Op- 9 3

[0.6080000,

"
N
@al

The timing for getting the whole image using these compiled functions is faster than it was for just evaluating the function at the sample
points. This is because much of the time shown for evaluating the sample points above was spent in actually constructing the Table as a
List instead of a PackedArray,; with the compiled functions, packed arrays are used throughout.

)

S 700 -

If you have a machine with several cores, the computation can be made even faster by using parallelization.

-
El K
=

This redefines the CompiledFunction for computing the color channels to use parallelization.

In[14):=
cmf = With[{f = mlf, ¢ = colormap},
Compile[{{x, _Complex}}, c[f[x]], RuntimeAttributes - Listable, Parallelization - True]];

@l. =9 sSus
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Mandelbrot Set
(mostly taken from Mathematica’s documentation)

Mandelbrot function for a single point

(1= mcf = Compile[{{c, _Complex}}, Module[{n =0, z =0.+0. i, maxn = 1000},
While[n < maxn &&Re[z]?+ Im[z]% < 4, z = 2°
CompilationTarget -» "C"|;

+c n++] ; If[n = maxn, 0, n] ] , RuntimeOptions - "Speed",

CCompilerDriver " CreatelLibrary::cmperr : Compile error: clang: error: no such file or directory: '9.0.1.app/SystemFiles/IncludeFiles/C' »

CCompilerDriver " CreateLibrary:.cmperr :
Compile error: clang: error: no such file or directory: '9.0.1.app/SystemFiles/Links/MathLink/DeveloperKit/MacOSX-x86-64/CompilerAdditions' »

Compile::nogen : A library could not be generated from the compiled function. »
Colourmap
In2)= colormap = (If[#1=0, {0., 0., 0.}, r[#I]] &) /. r » RandomReal[1l, {1000, 3}];
Grid of points

In[3]= cpoints = Compile[{{xmin, _Real}, (xmax, Real}, {nx, _Integer}, {ymin, Real}, {ymax, Real}, {ny, _Integer}},

ymax - ymin
ny -1

xmax - xmin}] ] .

'.'I'.'ab.'l.e[x+iy, {y, ymin, ymax, }, {x, xmin, xmax,

nx-1

| 200% »
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Mandelbrot Set
(mostly taken from Mathematica’s documentation)

'.-1 oy cu -.'u-.

Mandelbrot function for a single point

ni1= mcf = Compile[{{c, _Complex}}, Module[{n =0, z =0.+0. i, maxn = 1000},

While[n <maxn &&Re[z]2+Im[z]2 <4, z =22+ ¢} n++]; I£[n = maxn, 0, n] ] , RuntimeOptions - "Speed",

L9939 97F =

ek |

CompilationTarget -» "C"|;

—

'L

CCompilerDriver CreatelLibrary::cmperr : Compile error: clang: error: no such file or directory: '9.0.1.app/SystemFiles/IncludeFiles/C' »

CCompilerDriver " CreateLibrary:.cmperr :
Compile error: clang: error: no such file or directory: '9.0.1.app/SystemFiles/Links/MathLink/DeveloperKit/MacOSX-x86-64/CompilerAdditions' »

Compile::nogen : A library could not be generated from the compiled function. »

Colourmap
e} colormap = (I£[#1 =0, {0., 0., 0.}, r[#I]] &) /. r - RandomReal[1, {1000, 3}]; 2
%

Grid of points -

CH

m

)
3= cpoints = Compilﬁ[{{xmin, _Real}, {xmax, _Real}, {nx, _Integer}, {ymin, _Real}, {ymax, _Real}, (ny, _Integer}}, .
-

ax - ymin xmax - xmin "

'.'I:'able[x +1iy, {Y, ymin, ymax, u}r {"' XMin, XMAX }]]' ]

ny -1 nx -1 4

| 200% » -
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YaXa) Mandelbrat.nb
1i
img = mimagecf[{xlo, xhi, nx}, {ylo, yhi, ny}];
getImage = False; 'n
13 k:
Show[Graphics[{img, If[TrueQ[box], {Opacity[.5], Yellow, Rectangle[dragstart, dragvall}, {}1}1., [ &
ImageSize » {nx, ny}1], -
"MouseDown" + (dragval = dragstart = MousePosition["Graphics"]; 4
If[pan, blo = {xlo, ylo}; bhi = {xhi, yhi}, box = True]), e
"MouseDragged" » (dragval = MousePosition|["Graphics"]; getBB = pan; getImage = pan), 1
"MouseUp" = (box = False; getBB = True; getImage = True)] -
'.
111 ®
v
In[8]:= mandelplot[{-ZUSI .5, 500}' {-1125' 1-25, 500}] '?"
+
Sx « =0.477121
sy (0.39794
Out[8)=
Click to Pan |
Drag in image to select new frame
$Aborted|

" o

.)
i,
v
=
()
(0]
n
»
L 2
-
'}
-

200% »
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[_NaNs] Mandelbrot.nb
The types of the two results in If[Compile " FunctionVariable$5325 == 0, {0., 0., 0.}, {{0.0560901, 0.675281, 0.991481}, «49:, «950}[«<29>]]
are incompatible because their ranks are different. Evaluation will use the uncompiled function. =»

Test call

in6)= AbsoluteTiming [mimagecf[{-2., .5, 500}, {-1.25, 1.25, 500}];]

CompiledFunction::pext : Instruction 1 in
CompiledFunction|[(8, 9., 5852}, {_Complex}, ({4, 0, 0}, {3, 0, 0}}, <1, «1=, (a1}, Function|[{x}, (If[<«1=] &)[Evaluate[x]], Listable], Evaluate]
calls ordinary Mathematica code that can be evaluated on only one thread at a time. »

Part::pspec : Part specification -2. - 1.25i is neither a machine-sized integer nor a list of machine-sized integers. > A
CompiledFunction::cfse : Compiled expression {{0.0560901, 0.675281, 0.991481}, «49:, «950=|[-2. - 1.25{] should be a machine-size real number. »
Part::pspec : Part specification -2. - 0.623747 i is neither a machine-sized integer nor a list of machine-sized integers. »

CompiledFunction::cfse :
Compiled expression {{0.0560901, 0.675281, 0.991481}, «49:, «950)[-2.-0.623747i] should be a machine-size real number. »

Part::pspec : Part specification -0.747495 - 0.313126 is neither a machine-sized integer nor a list of machine-sized integers. >»

CompiledFunction::cfse :
Compiled expression {{0.0560901, 0.675281, 0.991481), «49>, «950)[-0.747495 -0.313126i] should be a machine-size real number. »

General::stop : Further output of CompiledFunction::cfse will be suppressed during this calculation. »

> -
]
Y

|
General::stop : Further output of Part::pspec will be suppressed during this calculation. » |
CompiledFunction::cfexe : Could not complete external evaluation; proceeding with uncompiled evaluation. >» |

|

O N
r=1-—1

oufel= {9.735866, Null}

Define a nice user interface

il. =9 Sum

in[7:= mandelPlot[{x0_ , xI1_, nx_ }, {y0_, yl_, ny_}] :=
Panel [DynamicModule| {dragstart = {0, 0}, dragval = {0, 0}, box = False, getImage = True,

[ 200% »|
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In9)= ParallelTable[i, {i, 10}]

ParallelTable::nopar :

No parallel kernels available; proceeding with sequential evaluation. =»

ouf= {1, 2, 3, 4,5,6,7,8,9, 10)

As ng a vector | Use a  nstead

total  plotpoints [+  histogram  mean =

SystemInformation|]
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In9)= ParallelTable[i, {i, 10}]
ParallelTable::nopar : No parallel kernels available; proceeding with sequential evaluation. »

ouf9)= (1, 2, 3, 4,5,6, 7,8, 9, 10}

Assuming a vector | Use as a per n Instead
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0 karnels running, Idls
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Remote Kernels.nb

inf10)= ParallelTable[i, {i, 10}]

Out[10]=

{1,2,3,4,5,6,7,8,9, 10}

Inf11):= SystemInformation|[]

|Klmll| Front End Links
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Machine Type

Operating System
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(compute) In[1]:=

ParallelTable[i, {i, 10}]
(compute) Out[1]=

{1, 2,3,4,5,6,7,8,9, 10}
(compute) In[3]:=

SystemInformation|]
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