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This article is the PowerFrax Read Me file from DayStar Digital dated 7/22/96.
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Power Fr ax

Power Frax is a benchmarking application that generates fractals fromthe classic
Mandel brot set. The fractal patterns that are shown on the screen are the result
of intense floating point calculations performed for each pixel in the inage.
The length of time required to performthese calculations is a good neasure of
the capabilities of the processor or processors perfornmng them PowerFrax has a
built-in tinmer that allows conparisons to be easily nade.

Usi ng Power Fr ax

Power Frax has a nunber of features that nmke exploring fractals easy and fun.

When you first launch PowerFrax it will open a new wi ndow and di splay the
Mandel brot set. To explore the fractal select the Crop tool in the Info w ndow

Now click and drag out a selection within the fractal to create a new fractal
zooned in on the area selected. This is the principle way to explore the
fractal. To make a square selection hold down the shift key. The area sel ected
is magnified into a new wi ndow. Cicking and dragging will work in any fractal
wi ndow.

The Power Frax Tool s

Thi s section describes the function of the PowerFrax tools.

Drag And Drop

This tool will let you drag a copy of the current wi ndow to any application that



wi Il accept a dropped picture, e.g. the Scrapbook or the Finder.

Crop

As described above, this tool will let you magnify a selection from an existing
fractal into a new w ndow.

This tool will let you magnify a fractal. Holding the option key down will |et
you reduce the fractal.

This tool will let you shift the fractal. Only the exposed areas will be
recal cul ated. The generation tine is not applicable and will not be displayed
for a shifted fractal.

This tool is only available for Julia Set fractals. It is described bel ow

The Power Fr ax Menus

This section describes the options available in the PowerFrax nmenus.
The File Menu

New - Creates a new Mandel brot set or one of a nunmber of different types of
docunents if plug-ins are installed.

Open - Opens a previously saved fractal.

Cycle - Al previously saved fractals in the selected folder will be played back
repeatedly until 'Stop Cycling' is selected fromthe File nmenu.

Close - Coses the current fractal. Hold down the option key to close all the
fractals.

Save - Saves the current fractal. Note that PowerFrax does not pronpt the user
to save changed fractals so be sure to save fractals that you like before

closing themor quitting PowerFrax.

Save As - Sane as save except that the user will be pronpted to nane the
fractal.

Page Setup - Sets up printing paraneters using the standard Page Setup dial og.
Print - Prints the current fractal.

Quit - Quits PowerFrax.



The Edit Menu

Copy - Copies the current fractal to the clipboard.

Default Fractal - Changes the fractal that will be generated when 'New is
selected. This option can also be used to restore the original default fractal

The Control Menu

Restart - Restarts the current fractal fromthe begi nning.

Repeat - Restarts the current fractal fromthe beginning. Each time it finishes
it wll be restarted again after a one second del ay.

Exact Colors - Uses the precise color set associated with the fractal. This
option is not needed and is not avail able when the nonitor is in mllions of
col or mode. When this option is used, colors in wi ndows other than the current
fractal wi ndow may not appear correctly. Mnitors with at [east 256 colors
capability are required for this option to work well.

Ani mate Colors - Centers the current fractal on the nonitor, grays out the rest
of the screen then cycles through all the available colors in the color set
associated with the fractal. Use the command key to reverse the direction of the
ani mation. The option key freezes the aninmation tenporarily. The shift key will
sl ow the animati on down. Cick the nbuse or push any other key to end the
animation. Note that on multiple nonitor systens the fractal will not be
cent er ed.

The W ndow Menu

Hi de Info - Hides the Info w ndow.
W ndow Name - Sel ects the naned w ndow.

The Multiprocessi ng Menu

Use 'n' Processors - Selects the nunber of processors to be used to regenerate
all open fractals and to generate all subsequent fractals. This nenu is only
avai l abl e on multiprocessing systens.

If you type command-'d', the contents of the nultiprocessing nmenu will change.
It will provide an option to specify the nunber of tasks to generate fractals
wi th. The nunber of tasks that can be created is restricted to 100. Typing
command-'d' again will restore the nenu to its original state.

Power Frax Pl ug-ins

Power Frax supports plug-ins that can generate docunents with content other than
t he Mandel brot set. The avail able plug-ins are Julia Sets and 3D Projection
They are described after the Mandel brot section bel ow. Plug-ins appear in a



hi erchi cal New nenu when they are install ed.

Mandel br ot

The Mandel brot set is nanmed after Benoit Mandel brot, a mathematici an who did
consi derabl e research into fractal systenms. It is based on the iterative
application of the function f(z) = z*z + c, where z is the result of the
previous application and c is a constant point in the conplex plane.

To generate a fractal the function f(z) is applied iteratively for each pixel in
the image. For each pixel the initial value of z is set to 0 and the value of c
is set to the pixel's corresponding point in the conplex plane. The function
f(z) is applied repeatedly until the magnitude of f(z) exceeds the escape radius
or until the nunber of iterations equals 255. The nunber of iterations perforned
determ nes the color of the pixel.

When a Mandel brot wi ndow is active the |Info wi ndow appears. The Info w ndow s
fields are described bel ow

e The Power Frax I nfo wi ndow describes the current fractal. Wiite text fields in
the Info wi ndow can be edited.

e The Center fields are the center of the current fractal in the conpl ex plane.

e The Step field is the degree of separation of each pixel fromits i medi ate
nei ghbors in the conmpl ex pl ane.

e The Escape Radius field is used to determnmine when to stop performng
iterations.

e The Size fields are the pixel dinensions of the fractal. Editing these tw
fields is the only way to make the fractal bigger or smaller

e The Colors nmenu allows the user to recolor the fractal with any one of a
variety of different color sets.

e The Ceneration Tinme display shows how long it took to calculate the current
fractal. Only the time required to performthe cal culations is nmeasured -nothing
el se.

* The Cursor display shows the position in the conplex plane of the pixel under
the cursor. If the cursor is not over a fractal then this display will be
bl ank.

Julia Sets

There is one Julia set for every point in the Mandel brot set. The Info w ndow
content for a Julia Set is very simlar to that for a Mandel brot set.



There are two additional fields defining the point [anbda in the Mandel brot set
to which the Julia set corresponds.

There is also a sanple tool which will allow |anbda to be set quickly by
clicking on a point in any open Mandel brot wi ndow. The sanple tool nay be
activated at any tinme by hol ding down the option key. Try hol ding the nouse
button down and noving the sanmple tool around inside a Mandel brot w ndow. The
results can be very inpressive on a fast nachine.

3D Projection

This plug-in does not generate a fractal. Instead, it creates a
t hree-di nensi onal projection of an existing fractal. This plug-in will not be
avail abl e unl ess QuickDraw 3D is installed

The I nfo window for 3D projections is significantly different fromthe other two
types of plug-ins:

e The Projection field states which fractal the projection was derived from
Note that the fractal fromwhich the projection was derived does not have to be
I eft open.

» The Tessal ation field defines how nany pixels in the correspondi ng base
fractal are traversed before a new vertex in the projection is defined. The

smal l er this nunber the nore polygons there will be in the projection

e Maxi mum Hei ght defines how '"tall' the projection will be. Mking this nunber
negative will turn the projection into valleys instead of nountains.

 Rotation Speed defines the angle in degrees between each subsequent frane
di splayed in a 3D projection window. Setting this nunber to O will nake the
projection stationary.

* Pol ygon Count states how many polygons are in the 3D projection

e Frame Rate states how many franes per second are being di spl ayed.

e The Size fields are the pixel dinmensions of the projection docunent.

e The Drag And Drop tool is the only tool available for 3D projections.

The 3D Projection plug-in also installs the 3D Projection Menu which contains
the foll ow ng options:

Wre Frame - Renders the projection as a wire frane.

Vertex Shading - Renders the projection using vertex interpolation
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