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MTOR  RenderMan
 A Quick Tour (rough)
Intro:  Developed by Pixar, Renderman is a renderer which means it turns all model, lighting, animation, shading and texturing information into finished high quality images.  It does not produce 3D content like Maya but works with other programs that do including Maya.   It’s been around for about 20 years, and is still heavy favored in the film industry which has helped to perfect it to become both extremely efficient and flexible while producing images of stunning quality.  Pixar has consistently been at the forefront of 3D technology and they are constantly adding to Renderman abilities.  Because of its heavy use in the film industry, it makes a lot of sense for serious Maya students to learn some of the basics or RenderMan – especially those who are interested in Lighting and Shading careers.

What MTOR can do for you (and what it can’t):  

MTOR (Maya TO Renderman) was developed as a simple path to get 3D content from Maya into a RenderMan.  It’s Far more than just a translator.   MTOR is a compact pipeline from a Maya scene to a finished Renderman image.  Strictly as a translator, it will convert most of Maya’s Geometry, Animation, Camera and Lighting Layouts into Renderman files known as RIB.  It does not convert elements that are unique to Maya such as Fluids or Paint Effects.
Maya shaders are not translated but can be substituted with similar Renderman Shaders.  In addition, other effects such as glows and volumetric fog are not automatically translated but can be accomplished with a little extra work.  In addition, MTOR gives you access to a lot of the unique power of RenderMan, so there’s lot of room for experimenting.
MTOR - Getting Started:

Assuming that MTOR has been successfully installed, starting MTOR is simple.   After Maya has been started, MTOR can be loaded like any other plug-in by going to the Plug-in Manager and loading the appropriate version (ex. mtor_maya6.mll).  MTOR also includes an additional plug-in regarding Pixar’s version of sub-divided surfaces which are slightly different than Maya’s but won’t be covered in this tour.  Once the plug-in has been successfully loaded, you’ll see a new Renderman column in the Rendering UI main menu bar.  Most of the basic MTOR functions can be reached from here.  
MTOR is a pipeline – a series of programs that get you from scene content to rendered image.  The first application in the pipeline is SLIM, which runs with the Maya interface and is where Renderman shaders are built or imported.  These shaders can be assigned to Maya geometry in a similar way to the Multilister and HyperShader windows in Maya.  When you select (Render) from the RenderMan menu, you startup the remainder of the MTOR pipeline.  SLIM will assist Maya in generating the necessary RenderMan files, RIB.  Next, the Job Server Alfred starts up, if not already running.  Alfred handles the complicated process of managing all the Render tasks associate with your export.  This is very convenient because all shadow, reflection and other maps are considered separate tasks and are separate RIB files.  Alfred processes them automatically.  In a sense, Alfred drives Renderman.  On a network, Alfred can also look for other available licensed machines a split-up the tasks.  Lastly, rendered images are sent to IT, the image viewer by default.  IT is a great image previewer.   It can rerender the last image as the whole screen or just a cropped area.  It also can be used as a catalog to compare previously rendered images in tweaking process.  Once the fine adjustment process is completed the final image file can be saved in a variety of formats.  Just select RenderMan> RenderMan Globals.   Under the Display Tab, change the Display Server from IT to whatever file format is preferred.
Slim’s World:

The first thing you’re going to need to render your scene through MTOR is a SLIM Palette.  A Slim Palette is a graphic collection of RenderMan Shaders known as Appearances.   An Appearance is really just a shader with a graphical interface, (a shader in Renderman looks like a small piece of programming code).  A SLIM Palette functions similarly to the MulitLister and HyperShader Windows in Maya, and you’ll spend most of your time here.  You can open a new Slim Palette by selecting RenderMan> Slim> New Palette.  If you have already created a Slim Palette in the past and can’t see the SLIM Palette Window, you can redisplay it by selecting RenderMan> Slim> Show Palettes.  Selecting “Show Palettes” before making a “New Palette” can save you the hassle of creating more palettes than you need.  
You can import compiled shaders or create your own, and then attach any of them to any Maya Geometry by selecting both the Appearance and the geometry and then selecting Appearance>Attach from the Slim Palatte window.  You can also Right Mouse Click on an appearance to get the same menu list and select attach from there.  A quick look at the Appearance menu by either method will reveal some other useful functions:
Detach: The Reverse of Attach.  It is recommended that you detach a shader before you delete it.  This can prevent some unnecessary warnings from occurring.

Pick Object:  Will highlight the geometry already attached to the Appearance.  This is a very handy step to do before you delete an Appearance.  It will also reveal if the right Appearance is connected to the right geometry.

Duplicate:  As expected, this function duplicates the selected Appearance.  This is an easy way to make a new shader Appearance that is like one already created.  Similar to Maya shaders, Appearances can be part of complicated shader networks.  This function allows you to duplicate the whole network or just a node of that network.
Render Icon:  Allows you to update the selected Appearance swatch in the SLIM Palette.  Like HyperShader and MultiLister this gives you a nice visual reference of what the shader is actual doing.
Creating Shaders:

Shaders are created by selecting File>Create Appearance.  At this point you’ll have to choose which type of shader to create.  At the beginning you’ll be creating mostly Surface Shaders.  Other types of shaders that you can create are:

Displacement: Bump Maps are created within a Surface Shader.  Displacement are different in that they actually change the shape of the geometry to which they’re applied.
Light: Renderman uses shaders to describe Lights in a similar way to Surfaces.  This is one of the true powers of RenderMan.  Although you can assign some fairly familiar types of lights you can also create what ever is needed for a project.  It is worthwhile noting that you don’t have to assign and light shader to a light.  MTOR will try it’s best to provide a matching shader for certain lights that don’t have shaders attached.  This works for best for Directional, Point and Spot Lights – even ones with depth map shadows turned on, but ultimately assigning specific Light Shaders will give more predictable results.
MapGen: A Map generator is used to make all kinds of image maps like Shadow, Softshadow, Reflection, Environment and more.  RenderMan must be supplied with these maps to complete the associated effect.  Literally the maps must be handled as separate render tasks with a separate RIB file, which can be a lot of work for a complex scene.  Although this method is more flexible and more efficient, it’s certainly more tedious.  By assigning the appropriate MapGenerators, MTOR gets around the work by making it automatic. SLIM will generate the necessary RIB files for all map generation and hands them over to Alfred who will ensure that they get rendered in the correct order.
Okay, back to Surface Shaders.  SLIM gives quite a few choices.   Here’s the short list with the matching Maya Shader, (if there is one):
Blinn:  Like the Maya Shader of the same name.  It’s highly flexible at simulating anything from metal to plastic.
Brushed Metal:  Similar to Maya’s Anisotropic.  It’s good for metals that have a grain.

Constant: Similar to Maya’s Surface Shader in that it doesn’t respond to lights in the scene. The color is “constant”.  This is good for a surface that seems to emit light or doesn’t need light like a backplane or sky.
Matte:  Similar to Maya’s Lambert.   It used for surfaces that have no specular highlights and bounce light in a very simple way.
Plastic:  Similar to Maya’s Phong Shader.   Like the name suggests it’s used mainly for very plastic looking things.
Layer:  Also like the Maya Shader of the same name.  This one allows you to layer other shaders on top of each other keying out certain areas by adjust the Opacity of each Layer.  Unlike the Maya Shader, you can actually control how each layer is blended with the one below, much like how Photoshop handles layers.  This is a very power function but can create an inefficient shader.  If simple layering is all you need use LayerOptimo.  “Do it Yourself” is yet another kind of layer shader that starts out with a base color an opacity and then add layers with different diffuse values and combines them with a simple plus, minus or multiplication.
Other immediately useful shaders would be Clay, Cel, Glass and Velvet that are obviously used for the materials based on their names.  Swiss Army is an all in one Ray Tracing shader that allows for Reflections and Refractions among other effects.
Editing a Shader:

Double Clicking on an Appearance in the Slim Palette opens the Appearance in an edit window.  Now you can edit an Appearance similarly to a Maya Shader in the Attribute Editor.  Each Appearance will have a difference set of attributes or values to adjust that will determine its appearance when rendered.  At the top of each Appearance edit window is square that displays what the Appearance currently looks like.   Double clicking on this area will update the Appearance display.  It will also update the Appearance display in the Slim Palette window.   Another basic important concept in Renderman is the Shading Rate and this can be adjusted at the top of most Appearances.  This value determines how many times a shader is calculated for a particular area.  Shaders with high Shading Rate values will have a majority of pixels approximated based or neighbor pixel values.  This will make the shader a lot faster but may make it blurry.  In certain circumstances this will give an acceptable or even preferred look, but if the shader has defined edges like grids or shapes or text images it would look better with a lower shading rate.  A shading of “1.0” will give the sharpest results.
Editing the values of a shader is a simple matter of using the Attribute gadgets.  You can find out what a particular Attribute does by clicking and holding on the “i” to the left of the attribute’s name.  The two most common types of attributes are Floats (Floating point numbers eg. 1.45), and Colors.  Floats can be adjusted using the sliders knobs.  Clicking on either side a slider knob increases or decreases it by the smallest value possible, (1.24 would go up to 1.25 when clicked on the right side of the knob).  Double clicking on the arrow on the right of any slider will convert the slider in a numeric input gadget.  Any numeric value can be entered at this point.  If a value is entered beyond what the shader is expecting the value will turn red.  This is not necessary wrong but could produce unexpected results.    Colors can be similar edited by clicking to the right of the color gadget.  This produces three numeric gadgets representing the strengths of Red, Green and Blue respectively.   Values usually run from 0.000 to 1.000.    Alternatively, double clicking a color gadget will bring up the Slim Color Picker where a precise color can be selected graphically.
If more than just simple number is needed for an attribute, there are some options based on the small rectangle to the left of the “i”.  It can be set to one of four conditions, Internal, External, Expression and Connection.  Internal is the default and means the value is compiled directly into the shader and can not be changed.  External means that value can be set and controled by the RIB file that MTOR generates for the whole scene.  If no additional value is set in RIB file the default (currently displayed value) will be used.  Setting a value by this method is advance and goes beyond this intro.  Expression is useful for adding a mathematical equation that will alter the value based on time or frame number.  The equations are writing in tkl, a language similar in format to MEL.  One particular useful expression is being able to use the value of Maya Attributes directly in a Renderman Shader.   Example of accessing a Maya Attribute would be [mattr “sphere.translateX” $f].  “mattr” stands for Maya Attribute.  This is followed a Maya Node and Attribute and lastly $f which means the value is evaluated every frame.  This expression needs to closed-off closed in square brackets.
Connection is the last condition for an Attribute and will often be the most useful.  Connection links the output of one Slim Node to the Attribute of another and allows for the building of Shader Networks similar to Maya.   Setting an Attribute to Connection results in a Connection Gadget appearing on right side of the Attribute line.  Clicking and holding on this Gadget allows the user to select different types of nodes.  For example if you wanted a shader to display an image file instead of a straight color, you would choose Image File.  An Image File gadget then appears next to the surface color.  Clicking on this gadget sends you automatically to the Image File Node where you can adjust the parameters dealing with Image Files.  Some of the more common node to use in Slim Shader Networks are:
For Color connections:

Float to Color: Turing float or single channel values into colors.

Fractal:
Color Procedural noise

Image File:
A color image
Marble

Procedural marble pattern

Ramp:

Similar to ramps in Maya

Spline:

Similar to Ramps but with different parameters
For Float connections:

Brownian: 
Procedural noise

Fractal:
Procedural noise
Facing Direction: Returns a number of much a particular point is facing the camera


(Similar to the Surface Info Node in Maya)

Image File:
Just the luminance value of the image.

Noise:

Procedural noise

Worley:
Procedural noise

Importing Shaders:

Slim also has the ability to import ready made shaders which can save you a lot time.   You can either import shaders that come with MTOR package or other shaders that might be on the computer system or found on the internet.  MTOR has a collection of shaders that were developed to work with Maya Lights and Shaders.   Two of the most common are MTOR Spot Light and Mondo.  The MTOR Spot Light is useful for attaching to Maya Spotlights.  It automatically set the cone and penumbra values based on the attached Maya light.  It’s also very easy to attach a Shadowmap to a MTOR Spot Light, more on this later.  Mondo is a great shader to import if you have Maya Shaders that are made up of a lot of image maps.   Mondo makes it easy to load a image texture map from everything from Color to Specularity to Incandescence.  It covers about everything thus its name Mondo.  Beyond the shader available on your system, you can find some great shaders at www.renderman.org.
Converting Textures:

Shader building in this intro wouldn’t be complete without covering Texture Converting.  RenderMan has its own texture format called TEX and image files need to be converted to TEX before they can be properly used.   The actual conversion is simple.  Any place in an Appearance that allows you to add an image file has two icons.  Click the folder icon to browse for an image file.  Once the file is selected, click the scenery icon to select “Convert Textures”.  Conversion Setting can also be selected through this icon and determine if texture will tile or not, among other things.  One additional good habbit is to convert your textures into TIF files in Photoshop first and then let SLIM convert them into TEX.  Save them as uncompressed TIF in the Macintosh format.
Making Shadows:

There are no Ray Traced shadows in RenderMan and Depth Map shadows are produced by running RenderMan with a separate RIB file.  Fortunately, MTOR makes the whole process straight forward.  If you’ve imported and attached an MTOR Spot Light shader to your Maya light, you’re half way home.  With other Spot Light shaders we would have attach a Shadow Map Generator Appearance to the same light, but the MTOR Spot Light will take care of your basic shadow generation without additional Appearnaces.  To turn Shadow Depth Maps on, double click on the MTOR Spot Light Appearance and scroll down in the edit window until you see make shadow map.  Click open the make shadow map options and edit your depth map settings.  First set Frequency.  The choices besides Never are Every Frame and Once Per Job.  Every Frame is used when the light or the object casting the shadow are changing from frame to frame.  If they are fixed throughout the shot, set frequency to once per job to save render time and resources.
The other Shadow Map Options are Map Resolution, (with is like Maya’s map size) Shadow Type and Pixel Samples.  Shadow type sets the type of Shadow Map generated.  In many cases Standard is fine.  Deep Shadow is a recent Pixar invention great for specialized shadows cases, like fur, particles and motion blur.
Once the Shadow Map settings are complete, the resulting image is needed to be brought back into the light shader to create the shadow.  Right below the Shadow Map options is shadowname.   Clink on the scenery icon and select refer to>shadow.  This links the light to the depth map image that it generates.  Usually this whole process requires two Appearances, but with the MTOR Spot Light it can done with just one.
You might want to set the shadow map color at this time.  Black is the default but will not always be the best color choice.   A slight amount of color and brightness might do the trick.   

A Last note on simple shadow generation is that MTOR will generate them automatically even without a Light Shader connected to the appropriate lights.   If Shadow Maps are turned on in Maya, they’ll be generated through MTOR as well.   The big disadvantage is there’s no control or optimization on the shadow maps.  The small advantage is it’s fully automated.  This might work out great if you’re doing some dome lighting effects with a large number of lights.
Making Soft Shadows:

Making Soft Shadows is only step beyond standard shadows.  Soft Shadows are created by averaging multiply maps that are slightly offset from original light source.  This type of shadow does require two Appearances, a light shader and a shadow map generator.  Create a soft shadow map by selecting File> Creating Appearance> MapGen> SoftShadow.  In the Map Generator Editor set map generator options as you did in the MTOR Spot Light Shader.  Under Soft Shadow Controls you can set the softsize and softsamples, (4.0 and 4 are a good start).  Back in the MTOR Spot Light Appearance you need to scroll the bottom of the Edit Window.  Turn on Soft Shadows and set Soft Shadow Size the same number as you just entered in the map generator.  It’s important that these two numbers to the correct results.

Creating Soft Shadows can seem non-intuitive.  A soft Shadow will be strongest near the light and fade as it gets farther away, so the light that makes a soft shadow may be very close to object that generating the shadow.  So a simple scene might have two lights.  One light will be the main light source and the other will generate the soft shadow.
The Power of Ray Tracing:

In the early days Ray Tracing was not an option in RenderMan.  Because computer rendering power limited, it was not practical for Ray Tracing.  Reflections and Refractions were accomplished with Reflection and Environment Maps only.  These maps are still a useful and efficient option but Ray Tracing can result in more complex and subtle images.  There are no Ray Traced Shadows in RenderMan but with the Deep Shadow Option, Depth Map Shadows produce remarkable results.
In Slim, Ray Tracing can be accomplished very quickly with a couple of new Appearances, Ensemble and Swiss Army.  Let’s say there is one object in you scene that requires Ray Tracing, like a silver ball.    In a Slim Palette, Create an Ensemble Shader, File>Create Appearance>Ensemble>Ensemble.  Assign this to a Shader to the silver ball in Maya, Appearance>Attach.  Double click the Ensemble shader to open up an Appearance edit window.  Connect a Swiss Army Shader to the Surface Attribute by clicking and holding the ball gadget to the far right of the word “Surface”, (you will probably need to hold the mouse over the word “more” before you can see the Swiss Army option).  Click on the Swiss Army Gadget to open up the Swiss Army Shader for editing.  The attributes at the top of the Shader control standard things like Color, Diffuse and Specular values.  Open up the Reflection and Refraction options by clicking on the multibox gadget to left of the Reflection and Refraction attribute.  The power of Reflection and Refractions can be set using the Strength Attribute under each sub area.  Index of Refraction for Reflections refers to the Fresnel Index of a reflection, and produces a more defined reflection.   The Environment Map option under Reflections lets and object (like a silver sphere) reflect an image when even there’s nothing else in the scene to reflect.  Most of the other Reflection and Refraction setting are similar to known Maya Attribute settings.  The Swiss Army Shader is also capable of producing Indirect Diffuse, Caustics, and Sub-Surface Scattering lighting effects.
A Couple of Extra Things
Saying that there’s more to go over in MTOR and Renderman is a huge under estimation and this document is meant to be a quick tour.   It was meant to show some basic functions with basic options and answer some basic questions from beginners.  Two last functions to place at the end of this tour are a backplane and fog.  Both functions are basic to Maya but would not be obvious to a beginner hunting through the MTOR interface.

Some Appearances do certain function in MTOR based on their name in the Slim Palette.  If you need a backplane you need to name a shader “backplane”.  Create a backplane by creating a new Constant shader as an Appearance, File> Create Appearance> Surface> Constant.  A Constant shader is used because backplanes usually shouldn’t respond to light in the scene.  Double click on the text of the constant shader Appearance in the Slim Palette, type “backplane” to rename it and hit enter.  If you want an image as a backplane instead of just a color, you need edit the color of the constant shader.  Set Surface Color to Connection and select Image file from the connection options.  Click on Image File and set the File to the  image file that you want to appear as a backplane.  Don’t forget to go through the image conversion process.  Lastly you want to set the backplane option in the RenderMan Globals.  Click on the Back Plane option under the Camera Tab in the Renderman Globals window.
Fog is similar to a backplane.  Load a shader and rename it “atmosphere” and it becomes the default atmosphere/fog shader.  The shader file called ratmosphere.slo is provided with MTOR package and can accomplish some simple but effective fog effects.  You’ll find it where ever the Pixer RenderMan package is installed in the RAT Shaders folder. In the file browser select RAT Shaders from Go To: option at the top of the window, otherwise the end of the file path should be something close to “/Pixar/rat-6.0/lib/shaders”.  Once this shader has been renamed in the Slim Palette to “atmosphere”, it will act as general fog.  Some of the useful Attributes within the shader are Size, Lumpiness, Atmosphere Color, and Fog Density.  
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