Modelling three-dimensional Spyder objects in Blender 

This guide describes how to create parametric objects with Spyder in Blender. There are many Blender scripts for parametric objects (tree generators, city generators, human face generators. etc).  Most of these scripts require all parameters when the object is created, and they cannot be changed afterwards. In contrast, parametric objects generated by Spyder can be edited, loaded, saved and scripted, and invalid objects are easily detected. It is my hope that in the future all of those scripts will be wrapped in Spyder. 

The guide focuses on editing parametric scripts with the Spyder GUI interface inside Blender. This interface is experimental and still contains some bugs, so save your work often. Blender 2.5 will make much cleaner interfaces possible, so expect some major improvements by that time.

In contrast, Spyder scripting in Python is much more mature. See the 3D tutorials (“Creating parametric objects with Python, using Spyder”, and “Designing a new parametric object”) for information about that.

Installation

This document describes how to install Spyder:

http://www.spyderware.nl/docs/Spyder-installation.doc
You will need a separate Python installation before you begin.

Make sure that you have the Spyder modules “blender” and “models3d” installed.

Blender startup

First, make sure that you have an additional text terminal window when you start Blender. The terminal will show errors and other important messages. The most recent versions of Blender have a text terminal window by default.

Importing Spyder objects

There are two ways of accessing Spyder objects in Blender. Both methods will initialize Spyder, which will take ten seconds the very first time that you do it. The first one is opening Spyder web files, (File=>Open=>Import Spyder file.), the other is creating and editing Spyder objects within Blender, using the Spyder editor. 

Creating and editing Spyder objects

The Spyder editor is started with Object=>Scripts=>Create/Edit Spyder object in the 3D View, or Scripts=>Object=> Create/Edit Spyder object in the Scripts Window. If (part of) an existing Spyder object is selected, that Spyder object is edited. Else, you have to select the type of object that you want to create, out of a list of editable Spyder types. After you select a type, press the Create button.

There are currently eleven editable Spyder objects in Blender. Most of them are just demo shapes, but some you might find useful.

· POrbital: This contains the parameters for double bonds between two atoms, for example in oxygen.

· SphereCloud3D: a cloud of random points equally distributed on a sphere

· Stairs3D: a winding stairs

· FormulaGrid2D: This is a grid of points, with the X, Y and Z each defined as a function of two parameters, u and v. By default, the formulas for generating a torus are defined, but you can change the formulas to generate any object you like.

· Tube3D: a hollow tube

· Sphere3D: a sphere.

· House: a multi-storey house with scalable doors, windows and roof. It contains one ground floor and an array of normal floors. Every floor contains of four walls (north, south, east and west), and every wall can contain an array of windows, and, in case of the ground floor, doors.

· RubikSnake: a Rubik's Snake, specified in the form of a list of segments (machine processing). See http://en.wikipedia.org/wiki/Rubik's_Snake for more information.

· RubikSnakeCode: a Rubik's Snake, specified in the form of twisting instructions. See http://en.wikipedia.org/wiki/Rubik's_Snake for more information.

· Bolt3D: Sergio Moura's bolt script adapted for Spyder.

· Block3D: a simple block, with width, height and length.

In addition, there are four Spyder objects that contain other Spyder objects. 

· ObjectList3D is simply a list of Spyder objects. 

· ObjectGroup3D contains an ObjectList3D which is transformed by a single matrix. 

· MultiInstance3D contains an ObjectList3D which is copied and transformed by a list of matrices.

· World3D. Contains an ObjectList3D and a list of materials. Materials are not yet editable.

Every Spyder object parameter can be edited using the buttons of the Blender interface. You can make the editor smaller or larger and the buttons will rearrange themselves. In case of sliders, you can sometimes expand their range with < > (for more possible values) and contract it with  > < (for a finer control). Pressing O centers the range around the current value.

Spyder objects often contain nested parameters (parameters that contain other parameters).  For example, most models contain an axis parameter, which is an AxisSystem object, consisting of four Coordinates (x,y,z and origin), and every Coordinate consists of three floats.

The axis variable functions as a matrix parameter. Not only can the rotation and translation axes can be changed and scaled by slide bars, but you can also drag and rotate in the 3D window. Edit axis=>origin, drag the object in the 3D view, then move the mouse back to the script window, and you will see that the numbers have changed.

Glitch: The numbers will not update before the mouse enters again the script window. This is a limitation of Blender, which will hopefully be lifted in Blender 2.5.

Some Spyder parameters are lists of arbitrary lengths (for example, a list of floors in House). You can insert, edit and delete items with the corresponding buttons. With > you go forward 10 items in the list, with >> you go to the end of the list ( < and << for going backward). 

Previewing your object

You can press Preview at any moment to see how your object looks like now. If you have created an object that is invalid, nothing will be visible and an error message will be displayed in the text terminal.

If you enable Auto-Preview, you will see your object automatically respond to every change. The generation of some objects is very slow, so only enable this for simple objects. 

Glitch: During insertion of a complex item in a list (i.e. an item consisting of other objects, such as the floors in House3D, you will sometimes see only a button called value, which contains the object. Until you press Edit, previewing will generally not work. This superfluous menu is caused by the way the interfaces are auto-generated by Spyder, and may disappear in the future.

If you are editing a nested parameter, pressing Save will commit your changes and go up one level in the editor. You can only do this if your object is not illegal. 

TIP: You can always undo your changes by pressing Cancel. On the top level, pressing Create will create your object, and Cancel will cancel your object and exit the editor.

The Spyder clipboard: transferring parameters 

The Spyder clipboard can be accessed and edited under Scripts=>Misc=>Manage Spyder objects in the Scripts window. From here, you load Spyder objects from file into the clipboard or save the clipboard into a file (web file). More options will be made available in the future.

Every object and nested parameter has Copy and Paste buttons. With Copy, the object is copied to the Spyder clipboard, and with Paste, a previously copied object is loaded. 

The type of the current Spyder object (Block3D, Sphere3D, Tube3D,…) is always in the left upper corner of the editor. The pasted object can be of a different type, in which case a conversion is attempted. If a conversion is not possible, nothing happens, but you will see a message in the text terminal. 

Exporting to web files

Blender files can be also be exported to Spyder format (web file) under Export=>Spyder file, but this will export only the Spyder objects in your scene(s), not any ordinary Blender meshes etc. In the future, it will be possible to export those as well.

