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Background

The Nodal Scene Interface (ɴsɪ) was developed to replace existing
APIs in the 3Delight [https://www.3delight.com] renderer which were showing their age.
Particualry the RenderMan Interface and the RenderMan Shading Language.

Having been designed in the 80s and extended several times since, they
include features which are no longer relevant and design decisions
which do not reflect modern needs.

This makes some features more complex to use than they should be and
prevents or greatly increases the complexity of implementing other
features.

The design of the ɴsɪ was shaped by multiple goals:


Simplicity


The interface itself should be simple to understand and use, even
if complex things can be done with it. This simplicity is carried
into everything which derives from the interface.






Interactive Rendering and Scene Edits


Scene edit operations should not be a special case. There should be
no difference between scene description and scene edits. In
other words, a scene description is a series of edits and vice
versa.






Tight Integration with Open Shading Language


ᴏsʟ [https://opensource.imageworks.com/?p=osl] integration is not superficial and affects scene definition.
For example, there are no explicit light sources in ɴsɪ: light
sources are created by connecting shaders with an emission()
closure to a geometry.






Scripting


The interface should be accessible from a platform independent,
efficient and easily accessible scripting language. Scripts can be
used to add render time intelligence to a given scene description.






Performance and Multi-Threading


All API design decisions are made with performance in mind and this
includes the possibility to run all API calls in a concurrent,
multi-threaded environment. Nearly all software today which deals
with large data sets needs to use multiple threads at some point.
It is important for the interface to support this directly so it
does not become a single thread communication bottleneck. This is
why commands are self-contained and do not rely on a current state.
Everything which is needed to perform an action is passed in on
every call.






Support for Serialization


The interface calls should be serializable. This implies a mostly
unidirectional dataflow from the client application to the renderer
and allows greater implementation flexibility.






Extensibility


The interface should have as few assumptions as possible built-in
about which features the renderer supports. It should also be
abstract enough that new features can be added without looking out
of place.









            

          

      

      

    

  

    
      
          
            
  
Help Wanted

The ɴsɪ API is used in the 3Delight [https://3delight.com/]
renderer. More and more users of this renderer are switching their
pipelines from using the RenderMan Interface™ to ɴsɪ.

Aka: this is being used in production.


Naming

There are many things that lack coherence & stringency in naming of
parts of the API.

The current documentation has new naming suggestions for some
arguments, attributes and nodes that are marked with exclamation
marks (!).

If you see a name written differently below the current name and marked
with (!) this is a change suggestion.

Feedback on these is welcome. Please go to the GitHub repository [https://github.com/virtualritz/nsi-docs/] for this documentation
and open a ticket [https://github.com/virtualritz/nsi-docs/issues]
or comment on an existing one.




Spelling, Grammar & Content

If you find typos, grammar mistakes or think something should be changed
or added to improve this documentation, do not hesitate to go ahead and
open a pull request with your changes.

Each page has an Edit on GitHub button on the top right
corner to make this process as painless as possible.




Language Bindings

The actual API is C which makes it easy to bind ɴsɪ to many
different languages.

Currently the 3Delight renderer ships with free ɴsɪ bindings for
C++, Python and Lua.
There is also a Rust binding [https:://crates.io/crates/nsi].

More bindings are always welcome!







            

          

      

      

    

  

    
      
          
            
  
The Interface


The Interface Abstraction

The Nodal Scene Interface is built around the concept of nodes. Each
node has a unique handle to identify it and a type which describes its
intended function in the scene. Nodes are abstract containers for data.
The interpretation depends on the node type. Nodes can also be
connected to each other to express relationships.

Data is stored on nodes as attributes. Each attribute has a name which
is unique on the node and a type which describes the kind of data it
holds (strings, integer numbers, floating point numbers, etc).

Relationships and data flow between nodes are represented as
connections. Connections have a source and a destination. Both can be
either a node or a specific attribute of a node. There are no type
restrictions for connections in the interface itself. It is acceptable
to connect attributes of different types or even attributes to nodes.
The validity of such connections depends on the types of the nodes
involved.

What we refer to as the ɴsɪ has two major components:


	Methods to create nodes, attributes and their connections.


	Node types understood by the renderer.




Much of the complexity and expressiveness of the interface comes from
the supported nodes. The first part was kept deliberately simple to make
it easy to support multiple ways of creating nodes. We will list a few
of those in the following sections but this list is not meant to be
final. New languages and file formats will undoubtedly be supported in
the future.




APIs



	The C API
	Context Handling

	Arguments vs. Attributes

	Passing Optional Arguments

	Node Creation

	Setting Attributes

	Making Connections

	Severing Connections
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	Error Reporting
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	Creating a Context
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	Optional function arguments format
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	Reporting errors from a Lua script
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The C API

This section describes the C implementation of the ɴsɪ, as provided
in the nsi.h file. This will also be a reference for the
interface in other languages as all concepts are the same.

#define NSI_VERSION 1





The NSI_VERSION macro exists in case there is a need at some point
to break source compatibility of the C interface.

#define NSI_SCENE_ROOT ".root"





The NSI_SCENE_ROOT macro defines the handle of the
root node.

#define NSI_ALL_NODES ".all"





The NSI_ALL_NODES macro defines a special handle to refer to all
nodes in some contexts, such as
removing connections.

#define NSI_ALL_ATTRIBUTES ".all"





The NSI_ALL_ATTRIBUTES macro defines a special handle to refer to
all attributes in some contexts, such as
removing connections.


Context Handling

NSIContext_t NSIBegin(
   int n_params,
   const NSIParam_t *args
)





void NSIEnd(
   NSIContext_t ctx
)





These two functions control creation and destruction of a ɴsɪ context,
identified by a handle of type NSIContext_t.

A context must be given explicitly when calling all other functions of
the interface. Contexts may be used in multiple threads at once. The
NSIContext_t is a convenience typedef and is defined as:

typedef int NSIContext_t;





If NSIBegin fails for some reason, it returns NSI_BAD_CONTEXT
which is defined in nsi.h:

#define NSI_BAD_CONTEXT ((NSIContext_t)0)





Optional arguments may be given to
NSIBegin() to control the creation of the context:


NSIBegin() optional arguments







	Name

	Type

	Description/Values





	type

	string

	Sets the type of context to create. The
possibletypes are:



	render

	Execute the calls directly in
the renderer. This is the
default.



	apistream

	To write the interface calls
to a  stream, for later
execution.
The target for writing the
stream must be specified in
another argument.



	streamfilename

stream.filename (!)


	string

	The file to which the stream is to be output,
if the context type is apistream.
Specify stdout to write to standard output
and stderr to write to standard error.



	streamformat

stream.format (!)


	string

	The format of the command stream to write.
Possible formats are:



	nsi

	Produces an nsi
stream



	binarynsi

	Produces a binary encoded
nsi
stream



	stream.compression

stream.compression (!)


	string

	The type of compression to apply to the
written command stream.



	streampathreplacement

stream.path.replace


	int

	Use 0 to disable replacement of path
prefixes by references to environment
variables which begin with NSI_PATH_ in an
ɴsɪ stream.
This should generally be left enabled to ease
creation of files which can be moved between
systems.



	errorhandler

	pointer

	A function which is to be called by the
renderer to report errors. The default handler
will print messages to the console.



	errorhandler.data

	pointer

	The userdata argument of the error
reporting function.



	executeprocedurals

evaluate.replace  (!)


	string

	A list of procedural types that should be
executed immediately when a call to
NSIEvaluate() or a
procedural node is encountered and
NSIBegin()’s output type is
apistream. This will replace any matching
call to NSIEvaluate() with the results of
the procedural’s execution.









Arguments vs. Attributes

Arguments are what a user specifies when calling a function of the API.
Each function takes extra, optional arguments.

Attributes are properties of nodes and are only set through the
aforementioed optional arguments using the NSISetAttribute() and
NSISetAttributeAtTime() functions.


Optional Arguments

Any API call can take extra arguments. These are always optional.
What this means the call can do work without the user specifying these
arguments.

Nodes are special as they have mandatory extra attributes that are
set after the node is created inside the API but which must be set
before the geometry or concept the node represents can actually be
created in the scene.

These attributes are passed as extra arguments to the
NSISetAttribute() and NSISetAttributeAtTime() functions.


Note

Nodes can also take extra arguments when they are created.
These optional arguments are only meant to add information needed
to create the node that a particular implementation may need.

As of this writing there is no implementation that has any such
optional arguments on the NSICreate() function. The
possibility to specify them is solely there to make the API future
proof.




Caution

Nodes do not have optional arguments for now. An optional
argument on a node is not the same as an attribute on a node.






Attributes – Describe the Node’s Specifics

Attributes are only for nodes. They must be set using the
NSISetAttribute() or NSISetAttributeAtTime() functions.

They can not be set on the node when it is created with the
NSICreate() function.


Caution

Only nodes have attributes. They are sent to the API
via optional arguments on the API’s attribute functions.








Passing Optional Arguments

struct NSIParam_t
{
    const char *name;
    const void *data;
    int type;
    int arraylength;
    size_t count;
    int flags;
};





This structure is used to pass variable argument lists through the
C interface. Most functions accept an array of the structure in
a args argument along with its length in a n_params
argument.

The meaning of these two arguments will not be documented for every
function. Instead, each function will document the arguments which can
be given in the array.


name


A C string which gives the argument’s name.






type


Identifies the argument’s type, using one of the following constants:







types of optional arguments





	NSITypeFloat

	Single 32-bit floating point value.



	NSITypeDouble

	Single 64-bit floating point value.



	NSITypeInteger

	Single 32-bit integer value.



	NSITypeString

	String value, given as a pointer to a
C string.



	NSITypeColor

	Color, given as three 32-bit floating
point values.



	NSITypePoint

	Point, given as three 32-bit floating
point values.



	NSITypeVector

	Vector, given as three 32-bit floating
point values.



	NSITypeNormal

	Normal vector, given as three 32-bit
floating point values.



	NSITypeMatrix

	Transformation matrix, in row-major
order, given as 16 32-bit floating
point values.



	NSITypeDoubleMatrix

	Transformation matrix, in row-major
order, given as 16 64-bit floating
point values.



	NSITypePointer

	C pointer.









Tuple types are specified by setting the bit defined by the
NSIArgIsArray constant in the flags member and the length of
the tuple in the arraylength member.


Tip

It helps to view arraylength as a part of the data type. The
data type is a tuple with this length when NSIArgIsArray is set.




Note

If NSIArgIsArray is not set, arraylength is ignored.

The NSIArgIsArray flag is neccessary to distinguish between
arguments that happen to be of length 1 (set in the count
member) and tuples that have a length of 1 (set in the
arraylength member) for the resp. argument.


A tuple argument of length 1 (and count 1) vs. a (non-tuple) argument of count 1

"foo" "int[1]" 1 [42]  # The answer to the ultimate question – in an a (single) tuple
"bar" "int" 1 13       # My favorite Friday









The count member gives the number of data items given as the value
of the argument.

The data member is a pointer to the data for the argument. This is
a pointer to a single value or a number values. Depending on type,
count and arraylength settings.


Note

When data is an array, the actual number of elements in the array
is \(count\times arraylength\times n\). Where \(n\) is
specified implictly through the type member in the table above.

For example, if the type is NSITypeColor (3 values),
NSIArgIsArray is set, arraylength is 2 and count is
4, data is expected to contain 24 32-bit floating point
values (\(3\times2\times4\)).



The flags member is a bit field with a number of constants used
to communicate more information about the argument:


flags for optional arguments





	NSIArgIsArray

	to specify that the argument is
an array type, as explained
above.



	NSIArgPerFace

	to specify that the argument
has different values for every
face of a geometric primitive,
where this might be ambiguous.



	NSIArgPerVertex

	Specify that the argument has
different values for every
vertex of a geometric primitive,
where this might be ambiguous.



	NSIArgInterpolateLinear

	Specify that the argument is to
be interpolated linearly instead
of using some other, default
method.







Note

NSIArgPerFace or NSIArgPerVertex are only strictly
needed in rare circumstances when a geometric primitive’s number of
vertices matches the number of faces. The most simple case is a
tetrahedral mesh which has exactly four vertices and also four
faces.



Indirect lookup of arguments is achieved by giving an integer argument
of the same name, with the .indices suffix added. This is read to
know which values of the other argument to use.


A subdivision mesh using P.indices to reference the P argument

 1Create "subdiv" "mesh"
 2SetAttribute "subdiv"
 3  "nvertices" "int" 4 [ 4 4 4 4 ]
 4  "P" "point" 9 [
 5    0 0 0    1 0 0    2 0 0
 6    0 1 0    1 1 0    2 1 0
 7    0 2 0    1 2 0    2 2 2 ]
 8  "P.indices" "int" 16 [
 9    0 1 4 3    2 3 5 4    3 4 7 6    4 5 8 7 ]
10  "subdivision.scheme" "string" 1 "catmull-clark"










Node Creation

void NSICreate(
    NSIContext_t context,
    NSIHandle_t handle,
    const char *type,
    int n_params,
    const NSIParam_t *args
)





This function is used to create a new node. Its arguments are:


context


The context returned by NSIBegin(). See
context handling.






handle


A node handle. This string will uniquely identify the node in the
scene.






If the supplied handle matches an existing node, the function does
nothing if all other arguments match the call which created that
node.
Otherwise, it emits an error. Note that handles need only be unique
within a given interface context. It is acceptable to reuse the same
handle inside different contexts. The NSIHandle_t typedef is
defined in nsi.h:

typedef const char* NSIHandle_t;









type


The type of node to create.






n_params, args
This pair describes a list of optional arguments.
The NSIParam_t type is
described in this section.




Caution

There are no optional arguments defined as of now.





void NSIDelete(
    NSIContext_t ctx,
    NSIHandle_t handle,
    int n_params,
    const NSIParam_t *args
)





This function deletes a node from the scene. All connections to and from
the node are also deleted. Note that it is not possible to delete the
root or the global node.
Its arguments are:


context


The context returned by NSIBegin(). See
context handling.






handle


A node handle. It identifies the node to be deleted.





It accepts the following optional arguments:


NSIDelete() optional arguments







	Name

	Type

	Description/Values





	recursive

	int

	Specifies whether deletion is recursive. By
default, only the specified node is deleted.
If a value of 1 is given, then nodes which
connect to the specified node are recursively
removed. Unless they meet one of the following
conditions:


	They also have connections which do not
eventually lead to the specified node.


	Their connection to the deleted node was created
with a strength greater than 0.




This  allows, for example, deletion of an entire
shader network in a single call.










Setting Attributes

void NSISetAttribute(
    NSIContext_t ctx,
    NSIHandle_t object,
    int n_params,
    const NSIParam_t *args
)





This functions sets attributes on a previously node. All optional
arguments of the function become attributes
of the node.

On a shader node, this function is used to set the
implicitly defined shader arguments.

Setting an attribute using this function replaces any value previously
set by NSISetAttribute() or NSISetAttributeAtTime(). To reset
an attribute to its default value, use NSIDeleteAttribute().



void NSISetAttributeAtTime(
    NSIContext_t ctx,
    NSIHandle_t object,
    double time,
    int n_params,
    const NSIParam_t *args
)





This function sets time-varying attributes (i.e. motion blurred). The
time argument specifies at which time the attribute is being
defined.

It is not required to set time-varying attributes in any particular
order. In most uses, attributes that are motion blurred must have the
same specification throughout the time range.

A notable exception is the P attribute on particles which can be of different size for each time step
because of appearing or disappearing particles. Setting an attribute
using this function replaces any value previously set by
NSISetAttribute().



void NSIDeleteAttribute(
    NSIContext_t ctx,
    NSIHandle_t object,
    const char *name
)





This function deletes any attribute with a name which matches the
name argument on the specified object. There is no way to delete
an attribute only for a specific time value.

Deleting an attribute resets it to its default value.

For example, after deleting the transformationmatrix attribute on a
transform node, the transform will be an
identity. Deleting a previously set attribute on a shader
node node will default to whatever is declared inside the
shader.




Making Connections

void NSIConnect(
    NSIContext_t ctx,
    NSIHandle_t from,
    const char *from_attr,
    NSIHandle_t to,
    const char *to_attr,
    int n_params,
    const NSIParam_t *args
)





void NSIDisconnect(
    NSIContext_t ctx,
    NSIHandle_t from,
    const char *from_attr,
    NSIHandle_t to,
    const char *to_attr
)





These two functions respectively create or remove a connection between
two elements. It is not an error to create a connection which already
exists or to remove a connection which does not exist but the nodes on
which the connection is performed must exist. The arguments are:


from


The handle of the node from which the connection is made.






from_attr


The name of the attribute from which the connection is made. If this
is an empty string then the connection is made from the node instead
of from a specific attribute of the node.






to


The handle of the node to which the connection is made.                                              |






to_attr


The name of the attribute to which the connection is made. If this
is an empty string then the connection is made to the node instead
of to a specific attribute of the node.





NSIConnect() accepts additional optional arguments.


NSIConnect() optional arguments






	Name

	Type

	Description/Values





	value

	
	This can be used to change the value of a node’s
attribute in some contexts. Refer to
guidelines on inter-object
visibility for more
information about the utility of this parameter.



	priority

	
	When connecting attribute nodes, indicates in
which order the nodes should be considered when
evaluating the value of an attribute.



	strength

	int (0)

	A connection with a strength greater than 0
will block the progression of a recursive
NSIDelete.









Severing Connections

With NSIDisconnect(), the handle for either node may be the special
value ‘.all’. This will remove all connections
which match the other three arguments. For example, to disconnect
everything from the scene’s root:

1NSIDisconnect( NSI_ALL_NODES, "", NSI_SCENE_ROOT, "objects" );








Evaluating Procedurals

void NSIEvaluate(
    NSIContext_t ctx,
    int n_params,
    const NSIParam_t *args
)





This function includes a block of interface calls from an external
source into the current scene. It blends together the concepts of a
straight file include, commonly known as an archive, with that of
procedural include which is traditionally a compiled executable. Both
are really the same idea expressed in a different language (note that
for delayed procedural evaluation one should use the procedural
node).

The ɴsɪ adds a third option which sits in-between — Lua scripts. They are much more powerful than a simple included file
yet they are also much easier to generate as they do not require
compilation. It is, for example, very realistic to export a whole new
script for every frame of an animation. It could also be done for every
character in a frame. This gives great flexibility in how components of
a scene are put together.

The ability to load ɴsɪ commands straight from memory is also
provided.

The optional arguments accepted by this function are:


NSIEvaluate() optional arguments







	Name

	Type

	Description/Values





	type

	string

	The type of file which will generate the interface
calls. This can be one of:



	apistream

	Read in an nsi
stream.
This requires either
filename or
buffer/size
arguments to be specified
too.



	lua

	Execute a
Lua
script, either from file or
inline. See also
how to evaluate a Lua
script.



	dynamiclibrary

	Execute native compiled code
in a loadable library. See
dynamic library
procedurals for
an implementation example.



	filename

stream.filename
(!)


	string

	The file from which to read the interface stream.



	script

	string

	A valid Lua script to execute
when type is set to lua.



	buffer

size


	pointer

int


	These two arguments define a memory block that
contains ɴsɪ commands to execute.



	backgroundload

	int

	If this is nonzero, the object may be loaded
in a separate thread, at some later time.
This requires that further interface calls not
directly reference objects defined in the included
file. The only guarantee is that the the file will
be loaded before rendering begins.









Error Reporting

enum NSIErrorLevel
{
    NSIErrMessage = 0,
    NSIErrInfo = 1,
    NSIErrWarning = 2,
    NSIErrError = 3
}





typedef void (*NSIErrorHandler_t)(
    void *userdata, int level, int code, const char *message
)





This defines the type of the error handler callback given to the
NSIBegin() function. When it is called, the level argument is one
of the values defined by the NSIErrorLevel enum. The code
argument is a numeric identifier for the error message, or 0 when
irrelevant. The message argument is the text of the message.

The text of the message will not contain the numeric identifier nor any
reference to the error level. It is usually desirable for the error
handler to present these values together with the message. The
identifier exists to provide easy filtering of messages.

The intended meaning of the error levels is as follows:


error levels





	NSIErrMessage

	For general messages, such as may be produced by
printf() in shaders. The default error
handler will print this type of messages without
an eol terminator as it’s the duty of the caller
to format the message.



	NSIErrInfo

	For messages which give specific information.
These might simply inform about the state of the
renderer, files being read, settings being used
and so on.



	NSIErrWarning

	For messages warning about potential problems.
These will generally not prevent producing images
and may not require any corrective action. They
can be seen as suggestions of what to look into
if the output is broken but no actual error is
produced.



	NSIErrError

	For error messages. These are for problems which
will usually break the output and need to be
fixed.









Rendering

void NSIRenderControl(
    NSIContext_t ctx,
    int n_params,
    const NSIParam_t *args
)





This function is the only control function of the API. It is responsible
of starting, suspending and stopping the render. It also allows for
synchronizing the render with interactive calls that might have been
issued. The function accepts :


NSIRenderControl() intrinsic argument







	Name

	Type

	Description/Values





	action

	string

	Specifies the operation to be performed, which
should be one of the following:



	start

	This starts rendering the
scene in the provided
context. The render starts in
parallel and the control flow
is not blocked.



	wait

	Wait for a render to finish.



	synchronize

	For an interactive render,
apply all the buffered calls
to scene’s state.



	suspend

	Suspends render in the
provided context.



	resume

	Resumes a previously
suspended render.



	stop

	Stops rendering in the
provided context without
destroying the scene.







NSIRenderControl() optional arguments






	progressive

	integer

	If set to 1, render the image in a
progressive fashion.



	interactive

	integer

	If set to 1, the renderer will accept
commands to edit scene’s state while rendering.
The difference with a normal render is that the
render task will not exit even if rendering is
finished. Interactive renders are by definition
progressive.




	frame

	
	Specifies the frame number of this render.



	stoppedcallback

callback (!)


	pointer

	A pointer to a user function that should be
called on rendering status changes. This function
must have no return value and accept a pointer
argument, a ɴsɪ context argument and an integer
argument:

void StoppedCallback(
    void* stoppedcallbackdata,
    NSIContext_t ctx,
    int status
)





The third argument is an integer which can take
the following values:


	NSIRenderCompleted indicates that
rendering has completed normally.


	NSIRenderAborted indicates that rendering
was interrupted before completion.


	NSIRenderSynchronized indicates that an
interactive render has produced an image which
reflects all changes to the scene.


	NSIRenderRestarted indicates that an
interactive render has received new changes to
the scene and no longer has an up to date
image.







	stoppedcallbackdata

callback.data (!)


	pointer

	A pointer that will be passed back to the
stoppedcallback function.












            

          

      

      

    

  

    
      
          
            
  
The C++ API

The nsi.hpp file provides C++ wrappers which are less tedious to use
than the low level C interface. All the functionality is inline so no
additional libraries are needed and there are no abi issues to consider.


Creating a Context

The core of these wrappers is the NSI::Context class. Its default
construction will require linking with the renderer.

1#include "nsi.hpp"
2
3NSI::Context nsi;





The nsi_dynamic.hpp file provides an alternate api source which
will load the renderer at runtime and thus requires no direct linking.

1#include "nsi.hpp"
2#include "nsi_dynamic.hpp"
3
4NSI::DynamicAPI nsi_api;
5NSI::Context nsi(nsi_api);





In both cases, a new nsi context can then be created with the
Begin() method.

1nsi.Begin();





This will be bound to the NSI::Context object and released when the
object is deleted. It is also possible to bind the object to a handle
from the C API, in which case it will not be released unless the
End() method is explicitly called.




Argument Passing

The NSI::Context class has methods for all the other ɴsɪ calls.
The optional arguments of those can be set by several accessory classes
and given in many ways. The most basic is a single argument.

1nsi.SetAttribute("handle", NSI::FloatArg("fov", 45.0f));





It is also possible to provide static lists:

1 nsi.SetAttribute(
2     "handle",(
3         NSI::FloatArg("fov", 45.0f),
4         NSI::DoubleArg("depthoffield.fstop", 4.0)
5     )
6 );





And finally a class supports dynamically building a list.

1 NSI::ArgumentList args;
2 args.Add(new NSI::FloatArg("fov", 45.0f));
3 args.Add(new NSI::DoubleArg("depthoffield.fstop", 4.0));
4 nsi.SetAttribute("handle", args);





The NSI::ArgumentList object will delete all the objects added to it
when it is deleted.


Argument Classes

To be continued …









            

          

      

      

    

  

    
      
          
            
  
The Rust API

The nsi crate provides Rust wrappers for the ɴsɪ API.
These are based on the low-level wrapper crate nsi-sys that contains
autogenerated bindings on top of nsi.h.


Creating a Context

The core of these wrappers is the Context struct. Its construction
triggers dynamic linking with the renderer.

1let ctx = nsi::Context::new(None)?











            

          

      

      

    

  

    
      
          
            
  
The Lua API

The scripted interface is slightly different than its counterpart
since it has been adapted to take advantage of the niceties of Lua. The
main differences with the C API are:


	No need to pass a ɴsɪ context to function calls since it’s already
embodied in the ɴsɪ Lua table (which is used as a class).


	The type argument can be omitted if the argument is an integer,
real or string (as with the Kd and filename in the example
below).


	ɴsɪ arguments can either be passed as a variable number of
arguments or as a single argument representing an array of arguments
(as in the "ggx" shader below)


	There is no need to call NSIBegin() and NSIEnd() equivalents
since the Lua script is run in a valid context.




Below is an example shader creation logic in Lua.


shader creation example in Lua

 1nsi.Create( "lambert", "shader" );
 2nsi.SetAttribute(
 3    "lambert", {
 4       { name = "filename", data = "lambert_material.oso" },
 5       { name = "Kd", data = 0.55 },
 6       { name = "albedo", data = { 1, 0.5, 0.3 }, type = nsi.TypeColor }
 7    }
 8);
 9
10nsi.Create( "ggx", "shader" );
11nsi.SetAttribute(
12    "ggx", {
13        {name = "filename", data = "ggx_material.oso" },
14        {name = "anisotropy_direction", data = {0.13, 0 ,1}, type = nsi.TypeVector }
15    }
16);








API calls

All (in a scripting context) useful ɴsɪ functions are provided and are
listed below. There is also a nsi.utilities class which, for now, only
contains a method to print errors.


ɴsɪ functions





	Lua Function

	C equivalent





	nsi.SetAttribute()

	NSISetAttribute()



	nsi.SetAttributeAtTime()

	NSISetAttributeAtTime()



	nsi.Create()

	NSICreate()



	nsi.Delete()

	NSIDelete()



	nsi.DeleteAttribute()

	NSIDeleteAttribute()



	nsi.Connect()

	NSIConnect()



	nsi.Disconnect()

	NSIDisconnect()



	Evaluate()

	NSIEvaluate()









Optional function arguments format

Each single argument is passed as a Lua table containing the following
key values:


	name – the name of the argument.


	data – the argument data. Either a value (integer, float or
string) or an array.


	type – the type of the argument. Possible values are:


Lua ɴsɪ argument types





	Lua Type

	C equivalent





	nsi.TypeFloat

	NSITypeFloat



	nsi.TypeInteger

	NSITypeInteger



	nsi.TypeString

	NSITypeString



	nsi.TypeNormal

	NSITypeNormal



	nsi.TypeVector

	NSITypeVector



	nsi.TypePoint

	NSITypePoint



	nsi.TypeMatrix

	NSITypeMatrix








	arraylength – length of the array for each element.





Here are some example of well formed arguments:

 1--[[ strings, floats and integers do not need a 'type' specifier ]] --
 2p1 = {
 3    name = "shaderfilename",
 4    data = "emitter"
 5};
 6p2 = {
 7    name = "power",
 8    data = 10.13
 9};
10p3 = {
11    name = "toggle",
12    data = 1
13};
14
15--[[ All other types, including colors and points, need a
16     type specified for disambiguation. ]]--
17p4 = {
18    name = "Cs",
19    data = { 1, 0.9, 0.7 },
20    type=nsi.TypeColor
21};
22
23--[[ An array of 2 colors ]] --
24p5 = {
25    name = "vertex_color",
26    arraylength = 2,
27    data= { 1, 1, 1, 0, 0, 0 },
28    type= nsi.TypeColor
29};
30
31--[[ Create a simple mesh and connect it root ]] --
32nsi.Create( "floor", "mesh" )
33nsi.SetAttribute(
34    "floor", {
35        name = "nvertices",
36        data = 4
37    }, {
38        name = "P",
39        type = nsi.TypePoint,
40        data = { -2, -1, -1, 2, -1, -1, 2, 0, -3, -2, 0, -3 }
41    }
42)
43nsi.Connect( "floor", "", ".root", "objects" )








Evaluating a Lua script

Script evaluation is done through C, an ɴsɪ stream or even another Lua
script. Here is an example using an ɴsɪ stream:

1Evaluate
2    "filename" "string" 1 ["test.nsi.lua"]
3    "type" "string" 1 ["lua"]





It is also possible to evaluate a Lua script inline using the
script argument. For example:

1Evaluate
2    "script" "string" 1 ["nsi.Create(\"light\", \"shader\");"]
3    "type" "string" 1 ["lua"]





Both filename and script can be specified to NSIEvaluate()
in one go, in which case the inline script will be evaluated before the
file and both scripts will share the same ɴsɪ and Lua contexts.

Any error during script parsing or evaluation will be sent to ɴsɪ’s error
handler.

Some utilities, such as error reporting, are available through the
nsi.utilities class.


Note

All Lua scripts are run in a sandbox in which all Lua system libraries
are disabled.






Passing arguments to a Lua script

All arguments passed to NSIEvaluate() will appear in the
nsi.scriptarguments table. For example, the following call:

1Evaluate
2    "filename" "string" 1 ["test.lua"]
3    "type" "string" 1 ["lua"]
4    "userdata" "color[2]" 1 [1 0 1 2 3 4]





Will register a userdata entry in the nsi.scriptarguments
table. So executing the following line in the test.lua script
that the above snippete references:

print( nsi.scriptarguments.userdata.data[5] );





Will print:

3.0








Reporting errors from a Lua script

Use nsi.utilities.ReportError() to send error messages to the error
handler defined in the current nsi context. For example:

nsi.utilities.ReportError( nsi.ErrWarning, "Watch out!" );





The and are shown in .


Lua ɴsɪ error codes





	Lua Error Codes

	C equivalent





	nsi.ErrMessage

	NSIErrMessage



	nsi.ErrWarning

	NSIErrMessage



	nsi.ErrInfo

	NSIErrInfo



	nsi.ErrError

	NSIErrError












            

          

      

      

    

  

    
      
          
            
  
The Python API

The nsi.py file provides a python wrapper to the C interface. It is
compatible with both Python 2.7 and Python 3.

An example of how to us it is provided in
python/examples/live_edit/live_edit.py.





            

          

      

      

    

  

    
      
          
            
  
The Interface Stream

It is important for a scene description API to be streamable. This
allows saving scene description into files, communicating scene state
between processes and provide extra flexibility when sending commands to
the renderer​1.

Instead of re-inventing the wheel, the authors have decided to use
exactly the same format as is used by the RenderMan Interface
Bytestream (RIB). This has several advantages:


	Well defined ASCII and binary formats.


	The ASCII format is human readable and easy to understand.


	Easy to integrate into existing renderers (writers and readers
already available).




Note that since Lua is part of the API, one can use Lua files for API
streaming​2.



Footnotes


	1

	The streamable nature of the RenderMan API, through RIB, is an
undeniable advantage. RenderMan is a registered trademark of Pixar.



	2

	Preliminary tests show that the Lua parser is as fast as an optimized
ASCII RIB parser.









            

          

      

      

    

  

    
      
          
            
  
Dynamic Library Procedurals

and nodes can execute code loaded from a dynamically loaded library that
defines a procedural. Executing the procedural is expected to result in
a series of ɴsɪ API calls that contribute to the description of the
scene. For example, a procedural could read a part of the scene stored
in a different file format and translate it directly into ɴsɪ calls.

This section describes how to use the definitions from the
nsi_procedural.h header to write such a library in C or C++.
However, the process of compiling and linking it is specific to each
operating system and out of the scope of this manual.


Entry Point

The renderer expects a dynamic library procedural to contain a
NSIProceduralLoad() symbol, which is an entry point for the library’s
main function:

struct NSIProcedural_t* NSIProceduralLoad(
    NSIContext_t ctx,
    NSIReport_t report,
    const char* nsi_library_path,
    const char* renderer_version);





It will be called only once per render and has the responsibility of
initializing the library and returning a description of the functions
implemented by the procedural. However, it is not meant to generate nsi
calls.

It returns a pointer to an descriptor struct of type NSIProcedural_t
(see below).

NSIProceduralLoad() receives the following arguments:


NSIProceduralLoad() optional arguments






	Name

	Type

	Description





	ctx

	NSIContext_t

	The ɴsɪ context into which the procedural
is being loaded.



	report

	NSIReport_t

	A function that can be used to display
informational, warning or error messages
through the renderer.



	nsi_library_path

	const char*

	The path to the ɴsɪ implementation that is
loading the procedural. This allows the
procedural to explicitly make its ɴsɪ API
calls through the same implementation (for
example, by using defined in
nsi_dynamic.hpp). It’s usually not
required if only one implementation of ɴsɪ
is installed on the system.



	renderer_version

	const char*

	A character string describing the current
version of the renderer.









Procedural Description


definition of NSIProcedural_t

typedef void (*NSIProceduralUnload_t)(
    NSIContext_t ctx,
    NSIReport_t report,
    struct NSIProcedural_t* proc);

typedef void (*NSIProceduralExecute_t)(
    NSIContext_t ctx,
    NSIReport_t report,
    struct NSIProcedural_t* proc,
    int n_args,
    const struct NSIParam_t* args);

struct NSIProcedural_t
{
    unsigned nsi_version;
    NSIProceduralUnload_t unload;
    NSIProceduralExecute_t execute;
};







The structure returned by NSIProceduralLoad() contains information
needed by the renderer to use the procedural.


Note

The allocation of this structure is managed entirely from within the
procedural and it will never be copied or modified by the
renderer.




Tip

This means that it is possible for a procedural to extend the
structure (by over-allocating memory or subclassing, for example) in
order to store any extra information that it might need later.



The nsi_version member must be set to NSI_VERSION (defined in
nsi.h), so the renderer is able to determine which version of
ɴsɪ was used when compiling the procedural.

The function pointers types used in the definition are :


	NSIProceduralUnload_t is a function that cleans-up after the last
execution of the procedural. This is the dual of
NSIProceduralLoad(). In addition to arguments ctx and
report, also received by NSIProceduralLoad(), it receives the
description of the procedural returned by NSIProceduralLoad().


	NSIProceduralExecute_t is a function that contributes to the
description of the scene by generating ɴsɪ API calls. Since
NSIProceduralExecute_t might be called multiple times in the same
render, it’s important that it uses the context ctx it receives
as a argument to make its ɴsɪ calls, and not the context previously
received by NSIProceduralLoad(). It also receives any extra
arguments sent to , or any extra attributes set on a node. They are
stored in the args array (of length n_args).
NSIParam_t is described in .







Error Reporting

All functions of the procedural called by ɴsɪ receive a argument of
type NSIReport_t. This is a pointer to a function which should be
used by the procedural to report errors or display any informational
message.

typedef void (*NSIReport_t)(
    NSIContext_t ctx, int level, const char* message);





It receives the current context, the error level (as described in ) and
the message to be displayed. This information will be forwarded to any
error handler attached to the current context, along with other regular
renderer messages. Using this, instead of a custom error reporting
mechanism, will benefit the user by ensuring that all messages are
displayed in a consistent manner.




Preprocessor Macros

Some convenient C preprocessor macros are also defined in
nsi_procedural.h :

NSI_PROCEDURAL_UNLOAD(name)





and

NSI_PROCEDURAL_EXECUTE(name)





declare functions of the specified name that match
NSIProceduralUnload_t and NSIProceduralExecute_t,
respectively.

NSI_PROCEDURAL_LOAD





declares a NSIProceduralLoad function.

NSI_PROCEDURAL_INIT(proc, unload_fct, execute_fct)





initializes a NSIProcedural_t (passed as proc) using the
addresses of the procedural’s main functions. It also initializes
proc.nsi_version.

So, a skeletal dynamic library procedural (that does nothing) could be
implemented as in .

Please note, however, that the proc static variable in this example
contains only constant values, which allows it to be allocated as a
static variable. In a more complex implementation, it could have been
over-allocated (or subclassed, in C++) to hold additional, variable
data​1. In that case, it would have been better to allocate the
descriptor dynamically – and release it in NSI_PROCEDURAL_UNLOAD –
so the procedural could be loaded independently from multiple parallel
renders, each using its own instance of the NSIProcedural_t
descriptor.

 1#include "nsi_procedural.h"
 2
 3NSI_PROCEDURAL_UNLOAD(min_unload)
 4{
 5}
 6
 7NSI_PROCEDURAL_EXECUTE(min_execute)
 8{
 9}
10
11NSI_PROCEDURAL_LOAD
12{
13    static struct NSIProcedural_t proc;
14    NSI_PROCEDURAL_INIT(proc, min_unload, min_execute);
15    return &proc;
16}







Footnotes


	1

	A good example of this is available in the 3Delight installation,
in file gear.cpp.











            

          

      

      

    

  

    
      
          
            
  
Nodes

The following sections describe available nodes in technical terms.
Refer to the rendering guidelines for usage
details.


Overview of nsi nodes





	Node

	Function





	root

	The scene’s root



	global

	Global settings node



	set

	Expresses relationships
of groups of nodes



	shader

	ᴏsʟ [https://opensource.imageworks.com/?p=osl] shader or layer in
a shader group



	attributes

	Container for generic
attributes (e.g.
visibility)



	transform

	Transformation to place
objects in the scene



	instances

	Specifies instances of
other nodes



	plane

	An infinite plane



	mesh

	Polygonal mesh or
subdivision surface



	faceset

	Assign attributes to
part of a mesh, curves
or paticles.



	curves

	Linear, b-spline and
Catmull-Rom curves



	particles

	Collection of particles



	procedural

	Geometry to be loaded
or generated in delayed
fashion



	volume

	A volume loaded from an
OpenVDB [https://www.openvdb.org] file



	environment

	Geometry type to define
environment lighting



	camera

	Set of nodes to create
viewing cameras



	outputdriver

	A target where to
output rendered pixels



	outputlayer

	Describes one render
layer to be connected
to an outputdriver
node



	screen

	Describes how the view
from a camera node will
be rasterized into an
outputlayer node







The Root Node

The root node is much like a transform node. With the particularity that
it is the end connection for all renderable
scene elements. A node can exist in an nsi context without being
connected to the root note but in that case it won’t affect the render
in any way. The root node has the reserved handle name .root and
doesn’t need to be created using NSICreate. The root node has two
defined attributes: objects and geometryattributes. Both are
explained under the transform node.




The Global Node

This node contains various global settings for a particular nsi context.
Note that these attributes are for the most case implementation
specific.

This node has the reserved handle name .global and does not
need to be created using NSICreate. The following attributes are
recognized by 3Delight:


global node optional attributes







	Name

	Type

	Description/Values





	numberofthreads

threads.count (!)


	integer

	Specifies the total number of threads to
use for a particular render:



	
	A value of 0 lets the render engine
choose an optimal thread value.
This is is the default behaviour.


	Any positive value directly sets the
total number of
render threads.


	A negative value will start as many
threads as optimal plus the specified
value. This allows for an easy way to
to decrease the total number of render
threads.







	renderatlowpriority

priority.low (!)


	integer

	If set to 1, start the render with a lower
process priority. This can be useful if
there are other applications that must run
during rendering.



	texturememory

texture.memory (!)


	integer

	Specifies the approximate maximum memory
size, in megabytes, the renderer will
allocate to accelerate texture access.



	bucketorder

bucket.order (!)


	string

	Specifies in what order the buckets are
rendered. The available values are:



	horizontal

	Row by row, left to right
and top to bottom. This
is the default.



	vertical

	Column by column, top to
bottom and left to right.



	zigzag

	Row by row, left to right
on even rows and right to
left on odd rows.



	spiral

	In a clockwise spiral
from the centre of the
image.



	circle

	In concentric circles
from the centre of the
image.



	frame

	integer

	Provides a frame number to be used as a
seed for the sampling pattern.
See the screen node.



	lightcache

	integer
(1)

	Controls use of the renderer’s light
cache. Set this to 0 to switch the cache
off.

When this is switched on, each bucket is
visited twice during rendering.

WARNING: display drivers that do not
request  scanline order need to make sure
they handle this gracefully.








global node optional network cache attributes






	networkcache.size

	integer

	Specifies the maximum network cache size,
in gigabytes (GB, not GiB), the
renderer will use to cache textures on a
local drive to accelerate data access.



	networkcache.directory

	string

	Specifies the directory in which textures
will be cached. A good default value is
/var/tmp/3DelightCache on Linux
systems.



	networkcache.write

	integer

	Enables caching for image write
operations. This alleviates pressure on
networks by first rendering images to a
local temporary location and copying them
to their final destination at the end of
the render. This replaces many small
network writes by more efficient larger
operations.







global node optional attributes for licensing






	license.server

	string

	Specifies the name or IP address of the
license server to be used.



	license.wait

	integer

	When no license is available for
rendering, the renderer will wait until a
license is available if this attribute is
set to 1, but will stop immediately if
it is set to 0.
The latter setting is useful when managing
a renderfarm and other work could be
scheduled instead.



	license.hold

	integer

	By default, the renderer will get new
licenses for every render and release them
once it is done. This can be undesirable
if several frames are rendered in sequence
from the same process process. If this
option is set to 1, the licenses
obtained for the first frame are held
until the last frame is finished.







global node optional attributes governing ray tracing quality






	maximumraydepth.diffuse

diffuse.ray.depth.max (!)


	integer

	Specifies the maximum bounce depth a ray
emitted from a diffuse closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support] can
reach. A depth of 1 specifies one
additional bounce compared to purely local
illumination.



	maximumraylength.diffuse

diffuse.ray.length.max (!)


	double

	Limits the distance a ray emitted from a
diffuse closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support] can travel.

Using a relatively low value for this
attribute might improve performance
without significantly affecting the look
of the resulting image, as it restrains
the extent of global illumination.

Setting this to a negative value disables
the limitation.




	maximumraydepth.reflection

reflection.ray.depth.max
(!)


	integer

	Specifies the maximum bounce depth a
reflection/glossy/specular ray can reach.

Setting reflection depth to 0 will only
compute local illumination resulting in
only surfaces with an emission closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support]
to appear in reflections.




	maximumraylength.reflection

reflection.ray.length.max
(!)


	double

	Limits the distance a
reflection/glossy/specular ray can travel.
Setting this to a negative value disables
the limitation.



	maximumraydepth.refraction

refraction.ray.depth.max
(!)


	integer

	Specifies the maximum bounce depth a
refraction ray can reach.

The default value of 4 allows light to
shine through a properly modeled object
such as a glass.




	maximumraylength.refraction

refraction.ray.length.max
(!)


	double

	Limits the distance a refraction ray can
travel. Setting this to a negative value
disables the limitation.



	maximumraydepth.hair

hair.ray.depth.max (!)


	integer

	Specifies the maximum bounce depth a hair
ray can reach.

Note that hair are akin to volumetric
primitives and might need elevated ray
depth to properly capture the
illumination.




	maximumraylength.hair

hair.ray.length.max (!)


	double

	Limits the distance a hair ray can
travel. Setting this to a negative value
disables the limitation.



	maximumraydepth.volume

volume.ray.depth.max (!)


	integer

	Specifies the maximum bounce depth a
volume ray can reach.



	maximumraylength.volume

volume.ray.length.max (!)


	double

	Limits the distance a volume ray can
travel. Setting this to a negative value
disables the limitation.







global node optional attributes controlling overall image quality






	quality.shadingsamples

shading.samples (!)


	integer

	Controls the quality of BSDF sampling.
Larger values give less visible noise.



	quality.volumesamples

volume.samples (!)


	integer

	Controls the quality of volume sampling.
Larger values give less visible noise.



	show.displacement

shading.displacement (!)


	integer

	When set to 1, enables displacement
shading. Otherwise, it must be set to 0
to ignore any displacement shader in the
scene.



	show.atmosphere

shading.atmosphere (!)


	integer

	When set to 1, enables atmosphere
shader(s). Otherwise, it must be set to
0 to ignore any atmosphere shader in
the scene.



	show.multiplescattering

shading.multiplescattering
(!)


	double

	This is a multiplier on the multiple
scattering of VDB nodes. This parameter
is useful to obtain faster draft renders
by lowering the value below 1. The range
is 0 to 1.



	show.osl.subsurface

shading.osl.subsurface (!)


	integer

	When set to 1, enables the
subsurface() ᴏsʟ [https://opensource.imageworks.com/?p=osl] closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support].
Otherwise, it must be set to 0, which
will ignore this closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support] in ᴏsʟ [https://opensource.imageworks.com/?p=osl]
shaders.






For anti-aliasing quality see the screen node.


global node optional attributes for statistics






	Name                         | Type | Description/Values





	statistics.progress

	integer

	When set to 1, prints rendering
progress as a percentage of completed
pixels.



	statistics.filename

	string

	Full path of the file where rendering
statistics will be written. An empty
string will write statistics to standard
output. The name null will not output
statistics.









The Set Node

This node can be used to express relationships between objects.

An example is to connect many lights to such a node to create a light
set and then to connect this node to an  outputlayer’s lightset attribute (see also light
layers).

It has the following attributes:


set node optional attributes






	Name

	Type

	Description/Values





	members

member (!)


	«connection(s)»

	This connection accepts all nodes
that are members of the set.









The Plane Node

This node represents an infinite plane, centered at the origin and
pointing towards \(\mathrm{Z+}\). It has no required attributes. The
UV coordinates are defined as the X and Y coordinates of the plane.




The Mesh Node

This node represents a polygon mesh or a subdivision surface. It has the following required
attributes:


mesh node required attributes






	Name

	Type

	Description/Values





	P

	point

	The positions of the object’s vertices.
Typically, this attribute will be indexed
through a P.indices attribute.



	nvertices

vertex.count (!)

face.vertex.count (!)


	integer

	The number of vertices for each face of
the mesh. The number of values for this
attribute specifies total face number
(unless nholes is defined).






To render a mesh as a subdivision surface, at least the
subdivision.scheme argument must be set. When rendering as a
subdvision surface, the mesh node accepts these optionalattributes:


mesh node as subdivision surface optional attributes






	Name

	Type

	Description/Values





	subdivision.scheme

	string

	A value of "catmull-clark" will
cause the mesh to render as a
Catmull-Clark subdivision surface.



	subdivision.cornervertices

subdivision.corner.index
(!)


	integer

	A list of vertices which are sharp
corners. The values are indices into
the P attribute, like
P.indices.



	subdivision.cornersharpness

subdivision.corner.sharpness
(!)


	float

	The sharpness of each specified sharp
corner. It must have a value for each
value given in
subdivision.cornervertices.



	subdivision.smoothcreasecorners

subdivision.corner.automatic
(!)


	integer

	This tag requires a single integer
argument with a value of 1 or
0 indicating whether or not the
surface uses enhanced subdivision
rules on vertices where more than
two creased edges meet.

With a value of 1 (the
default) the vertex is subdivided
using an extended crease vertex
subdivision rule which yields a
smooth crease.
With a value of 0 the surface uses
enhanced subdivision rules where a
vertex becomes a sharp corner when
it has more than two incoming
creased edges.

Note that sharp corners can still be
explicitly requested using the
subdivision.corner.index &
subdivision.corner.sharpness
tags.




	subdivision.creasevertices

subdivision.crease.index
(!)


	integer

	A list of crease edges. Each edge is
specified as a pair of indices into
the P attribute, like
P.indices.



	subdivision.creasesharpness

subdivision.crease.sharpness
(!)


	float

	The sharpness of each specified
crease. It must have a value for each
pair of values given in
subdivision.creasevertices.






The mesh node also has these optional attributes:


mesh node optional attributes






	Name

	Type

	Description/Values





	nholes

hole.count (!)


	integer

	The number of holes in the polygons.

When this attribute is defined, the
total number of faces in the mesh is
defined by the number of values for
nholes rather than for
nvertices. For each face, there
should be (nholes + 1) values in
nvertices: the respective first
value specifies the number of vertices
on the outside perimeter of the face,
while additional values describe the
number of vertices on perimeters of
holes in the face.

The example below shows the definition
of a polygon mesh consisting of three
square faces, with one triangular hole
in the first one and square holes in the
second one.




	clockwisewinding

clockwise (!)


	integer

	A value of 1 specifies that polygons
with clockwise winding order are front
facing.

The default is 0, making
counterclockwise polygons front facing.







Below is a sample ɴsɪ stream snippet showing the definition of a mesh with holes.

 1Create "holey" "mesh"
 2SetAttribute "holey"
 3  "nholes" "int" 3 [ 1 2 0 ]
 4  "nvertices" "int" 6 [
 5    4 3                 # Square with 1 triangular hole
 6    4 4 4               # Square with 2 square holes
 7    4 ]                 # Square with no hole
 8  "P" "point" 23 [
 9     0 0 0    3 0 0    3 3 0    0 3 0
10     1 1 0    2 1 0    1 2 0
11
12     4 0 0    9 0 0    9 3 0    4 3 0
13     5 1 0    6 1 0    6 2 0    5 2 0
14     7 1 0    8 1 0    8 2 0    7 2 0
15
16    10 0 0   13 0 0   13 3 0   10 3 0 ]








The Faceset Node

This node is used to provide a way to attach attributes to parts of
another geometric primitive, such as faces of a mesh, curves or particles.
It has the following attributes:


faceset node attributes






	Name

	Type

	Description/Values





	faces

face.index (!)


	integer

	A list of indices of faces. It
identifies which faces of the
original geometry will be part of
this face set.






 1Create "subdiv" "mesh"
 2SetAttribute "subdiv"
 3  "nvertices" "int" 4 [ 4 4 4 4 ]
 4  "P" "point" 9 [
 5    0 0 0    1 0 0    2 0 0
 6    0 1 0    1 1 0    2 1 0
 7    0 2 0    1 2 0    2 2 2 ]
 8  "P.indices" "int" 16 [
 9    0 1 4 3    2 3 5 4    3 4 7 6    4 5 8 7 ]
10  "subdivision.scheme" "string" 1 "catmull-clark"
11
12Create "set1" "faceset"
13SetAttribute "set1"
14  "faces" "int" 2 [ 0 3 ]
15Connect "set1" "" "subdiv" "facesets"
16
17Connect "attributes1" "" "subdiv" "geometryattributes"
18Connect "attributes2" "" "set1" "geometryattributes"








The Curves Node

This node represents a group of curves. It has the following required
attributes:


curves node required attributes






	Name

	Type

	Description/Values





	nverts

vertex.count (!)


	integer

	The number of vertices for each curve.
This must be at least 4 for cubic
curves and 2 for linear curves. There
can be either a single value or one value
per curve.



	P

	point

	The positions of the curve vertices. The
number of values provided, divided by
nvertices, gives the number of
curves which will be rendered.



	width

	float

	The width of the curves.






It also has these optional attributes:


curves node optional attributes







	Name

	Type

	Description/Values





	basis

	string

	The basis functions used for curve
interpolation. Possible choices are:



	b-spline

	B-spline interpolation.



	catmull-rom

	Catmull-Rom
interpolation. This is
the default value.



	linear

	Linear interpolation.



	hobby (!)

	Hobby interpolation.



	N

	normal

	The presence of a normal indicates that
each curve is to be rendered as an
oriented ribbon. The orientation of each
ribbon is defined by the provided normal
which can be constant, a per-curve or a
per-vertex attribute.
Each ribbon is assumed to always face the
camera if a normal is not provided.



	extrapolate

	integer

	By default, when this is set to 0,
cubic curves will not be drawn to their
end vertices as the basis functions
require an extra vertex to define the
curve. If this attribute is set to 1,
an extra vertex is automatically
extrapolated so the curves reach their
end vertices, as with linear
interpolation.






Attributes may also have a single value, one value per curve, one value
per vertex or one value per vertex of a single curve, reused for all
curves. Attributes which fall in that last category must always specify
NSIParamPerVertex.


Note

A single curve is considered a face as far as use of
NSIParamPerFace is concerned. See also the
faceset node.






The Particles Node

This geometry node represents a collection of tiny particles.
Particles are represented by either a disk or a sphere. This primitive
is not suitable to render large particles as these should be represented
by other means (e.g. instancing).


particles node required attributes






	Name

	Type

	Description/Values





	P

	point

	The center of each particle.



	width

	float

	The width of each particle. It can be
specified for the entire particles node
(only one value provided), per-particle
or indirectly through a width.indices
attribute.






It also has these optional attributes:


particles node optional attributes






	N

	normal

	The presence of a normal indicates that
each particle is to be rendered as an
oriented disk. The orientation of each
disk is defined by the provided normal
which can be constant or a per-particle
attribute.
Each particle is assumed to be a sphere
if a normal is not provided.



	id

	integer

	This attribute has to be the same length
as P. It assigns a unique identifier
to each particle which must be constant
throughout the entire shutter range. Its presence is
necessary in the case where particles are
motion blurred and some of them could
appear or disappear during the motion
interval. Having such identifiers allows
the renderer to properly render such
transient particles. This implies that
the number of id’s might vary for
each time step of a motion-blurred
particle cloud so the use of is mandatory
by definition.









The Procedural Node

This node acts as a proxy for geometry that could be defined at a later
time than the node’s definition, using a procedural supported by . Since
the procedural is evaluated in complete isolation from the rest of the
scene, it can be done either lazily (depending on its boundingbox
attribute) or in parallel with other procedural nodes.

The procedural node supports, as its attributes, all the arguments of
the NSIEvaluate API call, meaning that
procedural types accepted by that api call (ɴsɪ archives, dynamic
libraries, Lua scripts) are also supported by this node. Those
attributes are used to call a procedural that is expected to define
a sub-scene, which has to be independent from the other nodes in the
scene. The procedural node will act as the sub-scene’s local root and,
as such, also supports all the attributes of a regular node. In order
to connect the nodes it creates to the sub-scene’s root, the procedural
simply has to connect them to the regular .root.

In the context of an interactive render, the procedural will
be executed again after the node’s attributes have been edited. All
nodes previously connected by the procedural to the sub-scene’s root
will be deleted automatically before the procedural’s re-execution.

Additionally, this node has the following optional attribute :


procedural node optional attribute






	Name

	Type

	Description/Values





	boundingbox

	point[2]

	Specifies a bounding box for the
geometry where boundingbox[0] and
boundingbox[1] correspond,
respectively, to the ‘minimum’ and the
‘maximum’ corners of the box.









The Environment Node

This geometry node defines a sphere of infinite radius. Its only purpose
is to render environment lights, solar lights and directional lights;
lights which cannot be efficiently modeled using area lights. In
practical terms, this node is no different than a geometry node with the
exception of shader execution semantics: there is no surface position
P, only a direction I (refer to for more practical details). The
following optional node attribute is recognized:


environment node optional attribute






	Name

	Type

	Description/Values





	angle

	double

	Specifies the cone angle representing
the region of the sphere to be sampled.

The angle is measured around the
\(\mathrm{Z+}\) axis. If the angle
is set to \(0\), the environment
describes a directional light.

See the
guidelines
for more information on about how to
specify light sources.








Tip

To position the environment dome one must connect the node to a transform
node and apply the desired rotation(s).






The Shader Node

This node represents an ᴏsʟ [https://opensource.imageworks.com/?p=osl] shader, also called layer when part of a
shader group. It has the following required attribute:


shader node attributes






	Name

	Type

	Description/Values





	shaderfilename

	string

	This is the name of the file which
contains the shader’s compiled code.



	shaderobject

	string

	This contains the complete compiled
shader code. It allows specifying
shaders without going through files.






All other attributes on this node are considered arguments of the
shader. They may either be given values or connected to attributes of
other shader nodes to build shader networks. ᴏsʟ [https://opensource.imageworks.com/?p=osl] shader networks must
form acyclic graphs or they will be rejected. Refer to
the guidelines for instructions
on ᴏsʟ [https://opensource.imageworks.com/?p=osl] network creation and usage.




The Attributes Node

This node is a container for various geometry related rendering
attributes that are not intrinsic to a particular node (for example,
one can’t set the topology of a polygonal mesh using this attributes
node). Instances of this node must be connected to the
geometryattributes attribute of either geometric primitives or nodes
(to build ). Attribute values are gathered along the path starting from
the geometric primitive, through all the transform nodes it is connected
to, until the is reached.

When an attribute is defined multiple times along this path, the
definition with the highest priority is selected. In case of conflicting
priorities, the definition that is the closest to the geometric
primitive (i.e. the furthest from the root) is selected. Connections
(for shaders, essentially) can also be assigned priorities, which are
used in the same way as for regular attributes. Multiple attributes
nodes can be connected to the same geometry or transform nodes (e.g. one
attributes node can set object visibility and another can set the
surface shader) and will all be considered.

This node has the following attributes:


attributes node attributes






	Name

	Type

	Description/Values





	surfaceshader

shader.surface (!)


	«connection»

	The shader node
which will be used to shade the surface
is connected to this attribute. A
priority (useful for overriding a shader
from higher in the scene graph) can be
specified by setting the priority
attribute of the connection itself.



	displacementshader

shader.displacement (!)


	«connection»

	The shader node
which will be used to displace the
surface is connected to this attribute.
A priority (useful for overriding a
shader from higher in the scene graph)
can be specified by setting the
priority attribute of the connection
itself.



	volumeshader

shader.volume (!)


	«connection»

	The shader node
which will be used to shade the volume
inside the primitive is connected to
this attribute.



	ATTR.priority

	integer

	Sets the priority of attribute ATTR
when gathering attributes in the scene
hierarchy.



	visibility.camera

visibility.diffuse

visibility.hair

visibility.reflection

visibility.refraction

visibility.shadow

visibility.specular

visibility.volume


	integer

	These attributes set visibility for each
ray type specified in ᴏsʟ [https://opensource.imageworks.com/?p=osl]. The same
effect could be achieved using shader
code (using the raytype() function)
but it is much faster to filter
intersections at trace time. A value of
1 makes the object visible to the
corresponding ray type, while 0
makes it invisible.



	visibility

	integer

	This attribute sets the default
visibility for all ray types. When
visibility is set both per ray type and
with this default visibility, the
attribute with the highest priority is
used. If their priority is the same, the
more specific attribute (i.e. per ray
type) is used.



	matte

	integer

	If this attribute is set to 1, the
object becomes a matte for camera rays.
Its transparency is used to control the
matte opacity and all other shading
components are ignored.



	regularemission

emission.regular (!)


	integer

	If this is set to 1, closures not
used with quantize() will use
emission from the objects affected by
the attribute. If set to 0, they will
not.



	quantizedemission

emission.quantized (!)


	integer

	If this is set to 1, quantized
closures will use emission from the
objects affected by the attribute. If
set to 0, they will not.



	bounds

boundary


	«connection»

	When a geometry node (usually a
mesh node) is
connected to this attribute, it will be
used to restrict the effect of the
attributes node, which will apply only
inside the volume defined by the
connected geometry object.









The Transform Node

This node represents a geometric transformation. Transform nodes can be
chained together to express transform concatenation, hierarchies and
instances.

A transform node also accepts attributes to implement
hierarchical attribute assignment and overrides.

It has the following attributes:


transform node attributes






	Name

	Type

	Description/Values





	tranformationmatrix

matrix (!)


	doublematrix

	This is a 4×4 matrix which describes
the node’s transformation. Matrices
in ɴsɪ post-multiply so column
vectors are of the form:


\[\begin{split}\left[ \begin{array}{cccc}
w_{1_1} & w_{1_2} & w_{1_3} & 0  \\
w_{2_1} & w_{2_2} & w_{2_3} & 0  \\
w_{3_1} & w_{3_2} & w_{3_3} & 0  \\
Tx & Ty & Tz & 1 \end{array} \right]\end{split}\]




	objects

object (!)


	«connection(s)»

	This is where the transformed objects
are connected to. This includes
geometry nodes, other transform nodes
and camera nodes.



	geometryattributes

attribute (!)


	«connection(s)»

	This is where
attributes nodes
may be connected to affect any geometry
transformed by this node.

See the guidelines on
attributes
and
instancing
for explanations on how this connection
is used.










The Instances Node

This node is an efficient way to specify a large number of instances. It
has the following attributes:


instances node attributes






	Name

	Type

	Description/Values





	sourcemodels

object (!)


	«connection(s)»

	The instanced models should connect to
this attribute.

Connections must have an integer
index attribute if there are
several, so the models effectively
form an ordered list.




	transformationmatrices

matrix (!)


	doublematrix

	A transformation matrix for each
instance.







instances node optional attributes






	modelindices

object.index (!)


	integer

	An optional model selector for each
instance.



	disabledinstances

disable.index (!)


	[integer; …]

	An optional list of indices of
instances which are not to be
rendered.









The Outputdriver Node

An output driver defines how an image is transferred to an output
destination. The destination could be a file (e.g. “exr” output driver),
frame buffer or a memory address. It can be connected to the
outputdrivers attribute of an node. It has the following attributes:


outputdriver node attributes






	Name

	Type

	Description/Values





	drivername

	string

	This is the name of the driver to use.
The api of the driver is implementation
specific and is not covered by this
documentation.



	imagefilename

	string

	Full path to a file for a file-based
output driver or some meaningful
identifier depending on the output
driver.



	embedstatistics

	integer

	A value of 1 specifies that statistics
will be embedded into the image file.






Any extra attributes are also forwarded to the output driver which may
interpret them however it wishes.




The Outputlayer Node

This node describes one specific layer of render output data. It can be
connected to the outputlayers attribute of a screen node. It has the
following attributes:


outputlayer node attributes








	Name

	Type

	Description/Values





	variablename

	string

	This is the name of a variable to
output.



	variablesource

	string

	Indicates where the variable to be
output is read from. Possible values
are:



	shader

	computed by a shader
and output through
an ᴏsʟ [https://opensource.imageworks.com/?p=osl] closure s
(such a
outputvariable()
or debug()) or
the Ci global
variable.



	attribute

	retrieved directly
from an attribute
with a matching name
attached to a
geometric primitive.



	builtin

	generated
automatically by the
renderer (e.g.
z, alpha
N.camera,
P.world).



	layername

	string

	This will be name of the layer as
written by the output driver. For
example, if the output driver writes
to an EXR file then this will be the
name of the layer inside that file.



	scalarformat

	string

	Specifies the format in which data
will be encoded (quantized) prior to
passing it to the output driver.
Possible values are:



	int8

	Signed 8-bit integer.



	uint8

	Unsigned 8-bit
integer.



	int16

	Signed 16-bit
integer.



	uint16

	Unsigned 16-bit
integer.



	int32

	Signed 32-bit
integer.



	half

	IEEE 754
half-precision binary
floating point
(binary16).



	float

	IEEE 754
single-precision
binary floating point
(binary32).



	layertype

	string

	Specifies the type of data that will
be written to the layer. Possible
values are:



	scalar

	A single quantity.
Useful for opacity
(alpha) or depth
(Z) information.



	color

	A 3-component color.



	vector

	A 3D point or vector.
This will help
differentiate the
data from a color in
further processing.



	quad

	A sequence of 4
values, where the
fourth value is not
an alpha channel.



	Each component of those types is
stored according to the
scalarformat attribute set on the
same outputlayer node.



	colorprofile

	string

	The name of an OCIO color profile to
apply to rendered image data prior to
quantization.



	dithering

	integer

	If set to 1, dithering is applied to
integer scalars.
Otherwise, it must be set to 0.

It is sometimes desirable to turn
off dithering, for example, when
outputting object IDs.




	withalpha

	integer

	If set to 1, an alpha channel is
included in the output layer.
Otherwise, it must be set to 0.



	sortkey

	integer

	This attribute is used as a sorting
key when ordering multiple output
layer nodes connected to the same
output driver node.
Layers with the lowest sortkey
attribute appear first.



	lightset

	«connection(s)»

	This connection accepts either
light sources or
set nodes to which
lights are connected. In this case
only listed lights will affect the
render of the output layer. If nothing
is connected to this attribute then
all lights are rendered.



	outputdrivers

outputdriver (!)


	«connection(s)»

	This connection accepts nodes to which
the layer’s image will be sent.



	filter

	string
(blackmann-
harris)

	The type of filter to use when
reconstructing the final image from
sub-pixel samples. Possible values
are:


	box


	triangle


	catmull-rom


	bessel


	gaussian


	sinc


	mitchell


	blackman-harris (default)


	zmin


	zmax


	cryptomattelayer%u Take two
values from those present in each
pixel’s samples.







	filterwidth

	double

	Diameter in pixels of the
reconstruction filter. It is ignored
when filter is box or zmin.



	Filter

	Suggested Width



	box

	1.0



	triangle

	2.0



	catmull-rom

	4.0



	bessel

	6.49



	gaussian

	2.0–2.5



	sinc

	4.0–8.0



	mitchell

	4.0–5.0



	blackman-harris

	3.0–4.0



	backgroundvalue

	float

	The value given to pixels where
nothing is rendered.






Any extra attributes are also forwarded to the output driver which may
interpret them however it wishes.




The Screen Node

This node describes how the view from a camera node will be rasterized
into an output layer node. It can be connected
to the screens attribute of a camera node.

For an exmplanation of coordinate systems/spaces mentioned below, e.g.
NDC, screen, etc., please refer to the Open Shading Language
specification [https://github.com/imageworks/OpenShadingLanguage/raw/master/src/doc/osl-languagespec.pdf]


screen node attributes






	Name

	Type

	Description/Values





	outputlayers

outputlayer (!)


	«connection(s)»

	This connection accepts nodes which
will receive a rendered image of the
scene as seen by the camera.



	resolution

	integer[2]

	Horizontal and vertical resolution of
the rendered image, in pixels.



	oversampling

	integer

	The total number of samples (i.e.
camera rays) to be computed for each
pixel in the image.



	crop

	float[2][2]

	The region of the image to be
rendered. It is defined by a two
2D coordinates. Each represents a
point in NDC space:


	Top-left corner of the crop
region.


	Bottom-right corner of the crop
region.







	prioritywindow

	integer[2][2]

	For progressive renders, this is the
region of the image to be rendered
first. It is defined by two
coordinates. Each represents a pixel
position in raster space:


	Top-left corner of the high
priority region.


	Bottom-right corner of the high
priority region.







	screenwindow

	double[2][2]

	Specifies the screen space region to
be rendered. It is defined by two
coordinates. Each represents a
point in screen space:


	Top-left corner of the region.


	Bottom-right corner of the
region.




Note that the default screen window is
set implicitely by the frame aspect
ratio:


\[\begin{split}screenwindow = \begin{bmatrix}-f
& -1\end{bmatrix},
\begin{bmatrix}f & 1\end{bmatrix}
\text{for } f=\dfrac{xres}{yres}\\\end{split}\]




	pixelaspectratio

	float (1)

	Ratio of the physical width to the
height of a single pixel. A value of
1 corresponds to square pixels.



	staticsamplingpattern

	integer (0)

	This controls whether or not the
sampling pattern used to produce the
image changes for every frame.

A nonzero value will cause the same
pattern to be used for all frames. A
value of 0 will cause the pattern
to change with the frame attribute of
the global node.










The Volume Node

This node represents a volumetric object defined by
OpenVDB [https:/www.openvdb.org/] data. It has the following
attributes:


volume node attributes






	Name

	Type

	Description/Values





	vdbfilename

filename (!)


	string

	The path to an OpenVDB file with the
volumetric data.



	colorgrid

	string

	The name of the OpenVDB grid to use as
a scattering color multiplier for the
volume shader.



	densitygrid

	string

	The name of the OpenVDB grid to use as
volume density for the volume shader.



	emissionintensitygrid

	string

	The name of the OpenVDB grid to use as
emission intensity for the volume shader.



	temperaturegrid

	string

	The name of the OpenVDB grid to use as
temperature for the volume shader.



	velocitygrid

	double

	The name of the OpenVDB grid to use as
motion vectors. This can also name the
first of three scalar grids (i.e.
“velocityX”).



	velocityscale

	double
(1)

	A scaling factor applied to the motion
vectors.









Camera Nodes

All camera nodes share a set of common attributes. These are listed
below.


camera nodes shared attributes






	Name

	Type

	Description/Values





	screens

screen (!)


	«connection(s)»

	This connection accepts nodes which
will rasterize an image of the scene
as seen by the camera. Refer to for
more information.



	shutterrange

	double[2]

	Time interval during which the camera
shutter is at least partially open.
It is defined by a list of exactly
two values:


	Time at which the shutter starts
opening.


	Time at which the shutter finishes
closing.







	shutteropening

	double[2]

	A normalized time interval
indicating the time at which the
shutter is fully open (a) and the
time at which the shutter starts to
close (b). These two values define
the top part of a trapezoid filter.

This feature simulates a mechanical
shutter on which open and close
movements are not instantaneous.
Below is an image showing the
geometry of such a trapezoid filter.


[image: aperture]An example shutter opening
configuration with
\(a=\frac{1}{3}\) and
\(b=\frac{2}{3}\).






	clippingrange

	double[2]

	Distance of the near and far clipping
planes from the camera. It’s defined
by a list of exactly two values:


	Distance to the near clipping
plane, in front of which scene
objects are clipped.


	Distance to the far clipping
plane, behind which scene objects
are clipped.







	lensshader

	«connection»

	An ᴏsʟ [https://opensource.imageworks.com/?p=osl] shader through which camera
rays get sent. See lens shaders.







The Orthographiccamera Node

This node defines an orthographic camera with a view direction towards
the \(\mathrm{Z-}\) axis. This camera has no specific attributes.




The Perspectivecamera Node

This node defines a perspective camera. The canonical camera is viewing
in the direction of the \(\mathrm{Z-}\) axis. The node is usually
connected into a node for camera placement. It has the following
attributes:


perspective node attributes






	Name

	Type

	Description/Values





	fov

	float

	The field of view angle, in degrees.



	depthoffield.enable

	integer
(0)

	Enables depth of field effect for
this camera.



	depthoffield.fstop

	double

	Relative aperture of the camera.



	depthoffield.focallength

	double

	Vertical focal length, in scene
units, of the camera lens.



	depthoffield.focallengthratio

	double
(1.0)

	Ratio of vertical focal length to
horizontal focal length. This is the
squeeze ratio of an anamorphic lens.



	depthoffield.focaldistance

	double

	Distance, in scene units, in front
of the camera at which objects will
be in focus.



	depthoffield.aperture.enable

	integer
(0)

	By default, the renderer simulates
a circular aperture for depth of
field. Enable this feature to
simulate aperture “blades” as on a
real camera. This feature affects
the look in out-of-focus regions of
the image.



	depthoffield.aperture.sides

	integer
(5)

	Number of sides of the camera’s
aperture. The mininum number of
sides is 3.



	depthoffield.aperture.angle

	double
(0)

	A rotation angle (in degrees) to be
applied to the camera’s aperture,
in the image plane.







perspective node extra attributes






	depthoffield.aperture.roundness

	double
(0)

	This shapes the sides of the polygon
When set to 0, the aperture is
polygon with flat sides. When set to
1, the aperture is a perfect
circle. When set to -1, the
aperture sides curve inwards.



	depthoffield.aperture.density

	double
(0)

	The slope of the aperture’s density.
A value of 0 gives uniform
density. Negative values, up to
-1, make the aperture brighter
near the center. Positive values, up
to 1, make it brighter near the
edge.



	depthoffield.aperture.aspectratio

	double
(1)

	Circularity of the aperture. This
can be used to simulate anamorphic
lenses.









The Fisheyecamera Node

Fish eye cameras are useful for a multitude of applications
(e.g. virtual reality). This node accepts these attributes:


fisheye camera node attributes







	Name

	Type

	Description/Values





	fov

	float

	The field of view angle, in degrees.



	mapping

	string
(equidistant)

	Defines one of the supported fisheye
mapping functions.
Possible values are:



	equidistant

	Maintains angular
distances.



	equisolidangle

	Every pixel in the
image covers the
same solid angle.



	orthographic

	Maintains planar
illuminance. This
mapping is limited
to a 180 field of
view.



	stereographic

	Maintains angles
throughout the
image. Note that
stereographic
mapping fails to
work with field of
views close to 360
degrees.









The Cylindricalcamera Node

This node specifies a cylindrical projection camera and has the
following attibutes:


cylindrical camera nodes shared attributes






	Name

	Type

	Description/Values





	fov

	float

(90)


	Specifies the vertical field of
view, in degrees. The default value
is 90.



	horizontalfov

fov.horizontal (!)


	float

(360)


	Specifies the horizontal field of
view, in degrees. The default value
is 360.



	eyeoffset

	float

	This allows to render stereoscopic
cylindrical images by specifying an
eye offset









The Sphericalcamera Node

This node defines a spherical projection camera. This camera has no
specific attributes.




Lens Shaders

A lens shader is an ᴏsʟ [https://opensource.imageworks.com/?p=osl] network connected to a camera through the
lensshader connection. Such shaders receive the position and the
direction of each tracer ray and can either change or completely discard
the traced ray. This allows to implement distortion maps and cut maps.
The following shader variables are provided:

P — Contains ray’s origin.

I — Contains ray’s direction. Setting this variable to zero
instructs the renderer not to trace the corresponding ray sample.

time — The time at which the ray is sampled.

(u, v) — Coordinates, in screen space, of the ray being traced.









            

          

      

      

    

  

    
      
          
            
  
Script Objects

It is a design goal to provide an easy to use and flexible scripting
language for ɴsɪ.

The Lua [https://www.lua.org/] language has been selected for such a
task because of its performance, lightness and features[#]_. A flexible
scripting interface greatly reduces the need to have API extensions.

For example, what is known as ‘conditional evaluation’ and ‘Ri filters’
in the RenderMan API are superseded by the scripting features of
ɴsɪ.


Note

Although they go hand in hand, scripting objects are not to be
confused with the Lua binding.

The binding allows for calling ɴsɪ functions in Lua while
scripting objects allow for scene inspection and decision making
in Lua. Script objects can make Lua binding calls to make
modifications to the scene.





To be continued …

Footnotes


	1

	Lua is also portable and streamable.









            

          

      

      

    

  

    
      
          
            
  
Rendering Guidelines


Basic Scene Anatomy


[image: The fundamental building blocks of an |nsi| scene]The fundamental building blocks of an ɴsɪ scene



A minimal (and useful) ɴsɪ scene graph contains the three following
components:


	Geometry linked to the .root node, usually through a transform
chain.


	ᴏsʟ [https://opensource.imageworks.com/?p=osl] materials linked to scene geometry through an
attributes node.


	At least one outputdriver​→​outputlayer​→​screen​→​camera​→​.root chain to
describe a view and an output device.




The scene graph in shows a renderable scene with all the necessary
elements. Note how the connections always lead to the .root node.

In this view, a node with no output connections is not relevant by
definition and will be ignored.


Caution

For the scene to be visible, at least one of the materials has to be
emissive.






A Word – or Two – About Attributes

Those familiar with the RenderMan standard will remember the various
ways to attach information to elements of the scene (standard
attributes, user attributes, primitive variables, construction
parameters). E.g parameters passed to RenderMan Interface calls to
build certain objects. For example, knot vectors passed to
RiNuPatch().


[image: Attribute inheritance and override]Attribute inheritance and override



In ɴsɪ things are simpler and all attributes are set
through the NSISetAttribute() mechanism. The only distinction is
that some attributes are required (intrinsic attributes) and some are
optional: a mesh node needs to have P and
nvertices defined — otherwise the geometry is invalid.


Note

In this documentation, all intrinsic attributes are documented at
the beginning of each section describing a particular node.



In ᴏsʟ [https://opensource.imageworks.com/?p=osl] shaders, attributes are accessed using the getattribute()
function and this is the only way to access attributes in |nsi|.
Having one way to set and to access attributes makes things simpler (a
design goal) and allows for extra
flexibility (another design goal). shows two features of attribute
assignment in ɴsɪ:


	Attribute inheritance
	Attributes attached at some parent (in this case, a metal
material) affect geometry downstream.



	Attribute override
	It is possible to override attributes for a specific geometry by
attaching them to a transform node directly upstream (the
plastic material overrides metal upstream).





Note that any non-intrinsic attribute can be inherited and overridden,
including vertex attributes such as texture coordinates.




Instancing

Instancing in ɴsɪ is naturally performed by connecting a geometry to
more than one transform (connecting a geometry node into a
transform.objects attribute).


[image: _images/instancing.svg]Instancing in ɴsɪ with attribute inheritance and per-instance
attribute override



The above figure shows a simple scene with a geometry instanced three
times. The scene also demonstrates how to override an attribute for one
particular geometry instance, an operation very similar to what we have
seen in the attributes section. Note that
transforms can also be instanced and this allows for instances of
instances using the same semantics.




Creating ᴏsʟ [https://opensource.imageworks.com/?p=osl] Networks


[image: A simple |osl| network connected to an attributes node]A simple ᴏsʟ [https://opensource.imageworks.com/?p=osl] network connected to an attributes node



The semantics used to create ᴏsʟ [https://opensource.imageworks.com/?p=osl] networks are the same as for scene
creation. Each shader node in the network corresponds to a
shader node which must be created using NSICreate.
Each shader node has implicit attributes corresponding to shader’s
parameters and connection between said arguments is done using
NSIConnect. Above diagran depicts a simple ᴏsʟ [https://opensource.imageworks.com/?p=osl] network connected
to an attributes node.

Some observations:


	Both the source and destination attributes (passed to
NSIConnect must be present and map to valid and compatible shader
parameters (Lines 21–23).






Note

There is an exception to this: any non-shader node can be
connected to a string attribute of a shader node. This will
result in the non-shader node’s handle being used as the string’s
value.

This behavior is useful when the shader needs to refer to another
node, in a ᴏsʟ [https://opensource.imageworks.com/?p=osl] call to transform() or getattribute(),
for example.







	There is no symbolic linking between shader arguments and geometry
attributes (a.k.a. primvars). One has to explicitly use the
getattribute() ᴏsʟ [https://opensource.imageworks.com/?p=osl] function to read attributes attached to
geometry. In this is done in the read_attribute node (Lines
11–14). Also see the section on
attributes.




 1Create "ggx_metal" "shader"
 2SetAttribute "ggx"
 3    "shaderfilename" "string" 1  ["ggx.oso"]
 4
 5Create "noise" "shader"
 6SetAttribute "noise"
 7    "shaderfilename" "string" 1 ["simplenoise.oso"]
 8    "frequency" "float" 1 [1.0]
 9    "lacunarity" "float" 1 [2.0]
10
11Create "read_attribute" "shader"
12SetAttribute "read_attribute"
13    "shaderfilename" "string" 1 ["read_attributes.oso"]
14    "attributename" "string" 1 ["st"]
15
16Create "read_texture" "shader"
17SetAttribute "read_texture"
18    "shaderfilename" "string" 1 ["read_texture.oso"]
19    "texturename" "string" 1 ["dirt.exr"]
20
21Connect "read_attribute" "output" "read_texture" "uv"
22Connect "read_texture" "output" "ggx_metal" "dirtlayer"
23Connect "noise" "output" "ggx_metal" "roughness"
24
25# Connect the OSL network to an attribute node
26Connect "ggx_metal" "Ci" "attr" "surfaceshader"








Lighting in the Nodal Scene Interface


[image: Creating lights in nsi]Creating lights in nsi



There are no special light source nodes in ɴsɪ (although the node,
which defines a sphere of infinite radius, could be considered a light
in practice).

Any scene geometry can become a light source if its surface shader
produces an emission() closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support]. Some operations on light sources,
such as light linking, are done using more general
approaches.

Following is a quick summary on how to create different kinds of light
in ɴsɪ.


Area Lights

Area lights are created by attaching an emissive surface material to
geometry. Below is a simple ᴏsʟ [https://opensource.imageworks.com/?p=osl] shader for such lights (standard ᴏsʟ [https://opensource.imageworks.com/?p=osl]
emitter).


Example emitter for area lights

 1// Copyright (c) 2009-2010 Sony Pictures Imageworks Inc., et al.  All Rights Reserved.
 2surface emitter     [[ string help = "Lambertian emitter material" ]]
 3(
 4    float power = 1 [[ string help = "Total power of the light" ]],
 5    color Cs = 1    [[ string help = "Base color" ]])
 6{
 7    // Because emission() expects a weight in radiance, we must convert by dividing
 8    // the power (in Watts) by the surface area and the factor of PI implied by
 9    // uniform emission over the hemisphere. N.B.: The total power is BEFORE Cs
10    // filters the color!
11    Ci = (power / (M_PI * surfacearea())) * Cs * emission();
12}










Spot and Point Lights

Such lights are created using an epsilon sized geometry (a small disk, a
particle, etc.) and optionally using extra arguments to the
emission() closure [https://www.3delight.com/documentation/display/3DSP/3Delight's+OSL+Support].


An example OSL spot light shader

 1surface spotlight(
 2    color i_color = color(1),
 3    float intenstity = 1,
 4    float coneAngle = 40,
 5    float dropoff = 0,
 6    float penumbraAngle = 0
 7) {
 8    color result = i_color * intenstity * M_PI;
 9
10    // Cone and penumbra
11    float cosangle = dot(-normalize(I), normalize(N));
12    float coneangle = radians(coneAngle);
13    float penumbraangle = radians(penumbraAngle);
14
15    float coslimit = cos(coneangle / 2);
16    float cospen = cos((coneangle / 2) + penumbraangle);
17    float low = min(cospen, coslimit);
18    float high = max(cospen, coslimit);
19
20    result *= smoothstep(low, high, cosangle);
21
22    if (dropoff > 0) {
23        result *= clamp(pow(cosangle, 1 + dropoff),0,1);
24    }
25    Ci = result / surfacearea() * emission();
26}










Directional and HDR Lights

Directional lights are created by using the node and setting the
angle attribute to 0. HDR lights are also created using the
environment node, albeit with a 2π cone angle, and reading a
high dynamic range texture in the attached surface shader. Other
directional constructs, such as solar lights, can also be obtained
using the environment node.

Since the node defines a sphere of infinite radius any connected ᴏsʟ [https://opensource.imageworks.com/?p=osl]
shader must only rely on the I variable and disregard P, as is
shown below.


An example OSL shader to do HDR lighting

 1shader hdrlight(
 2    string texturename = ""
 3) {
 4    vector wi = transform("world", I);
 5
 6    float longitude = atan2(wi[0], wi[2]);
 7    float latitude = asin(wi[1]);
 8
 9    float s = (longitude + M_PI) / M_2PI;
10    float t = (latitude + M_PI_2) / M_PI;
11
12    Ci = emission() * texture(texturename, s, t);
13}








Note

Environment geometry is visible to camera rays by default so
it will appear as a background in renders. To disable this simply
switch off camera visibility on the associated node.








Defining Output Drivers and Layers


[image: |nsi| graph showing the image output chain]ɴsɪ graph showing the image output chain



ɴsɪ allows for a very flexible image output model. All the following
operations are possible:


	Defining many outputs in the same render (e.g. many EXR outputs)


	Defining many output layers per output (e.g. multi-layer EXRs)


	Rendering different scene views per output layer (e.g. one pass
stereo render)


	Rendering images of different resolutions from the same camera
(e.g. two viewports using the same camera, in an animation software)




depicts a ɴsɪ scene to create one file with three layers. In this case,
all layers are saved to the same file and the render is using one view.
A more complex example is shown in : a left and right cameras are used
to drive two file outputs, each having two layers (Ci and
Diffuse colors).


[image: |nsi| graph for a stereo image output]ɴsɪ graph for a stereo image output






Light Layers


[image: _images/multilight.svg]

The ability to render a certain set of lights per output layer has a
formal workflow in ɴsɪ. One can use three methods to define the lights
used by a given output layer:


	Connect the geometry defining lights directly to the
outputlayer.lightset attribute


	Create a set of lights using the set node and connect it into
outputlayer.lightset


	A combination of both 1 and 2




Above diagram a scene using method to create an output layer containing
only illumination from two lights of the scene. Note that if there are
no lights or light sets connected to the lightset attribute then all
lights are rendered. The final output pixels contain the illumination
from the considered lights on the specific surface variable specified in
outputlayer.variablename ().




Inter-Object Visibility

Some common rendering features are difficult to achieve using attributes
and hierarchical tree structures. One such example is inter-object
visibility in a 3D scene. A special case of this feature is light
linking which allows the artist to select which objects a particular
light illuminates, or not. Another classical example is a scene in which
a ghost character is invisible to camera rays but visible in a mirror.

In ɴsɪ such visibility relationships are implemented using
cross-hierarchy connection between one object and another. In the case
of the mirror scene, one would first tag the character invisible using
the attribute and then connect the attribute node of the receiving
object (mirror) to the visibility attribute of the source object (ghost)
to override its visibility status. Essentially, this “injects” a new
value for the ghost visibility for rays coming from the mirror.


[image: Visibility override, both hierarchically and inter-object]Visibility override, both hierarchically and inter-object



Above figure shows a scenario where both hierarchy attribute overrides
and inter-object visibility are applied:


	The ghost transform has a visibility attribute set to 0 which makes
the ghost invisible to all ray types


	The hat of the ghost has its own attribute with a visibility set to 1
which makes it visible to all ray types


	The mirror object has its own attributes node that is used to
override the visibility of the ghost as seen from the mirror. The nsi
stream code to achieve that would look like this:

Connect "mirror_attribute" "" "ghost_attributes" "visibility"
    "value" "int" 1 [1]
    "priority" "int" 1 [2]





Here, a priority of 2 has been set on the connection for
documenting purposes, but it could have been omitted since
connections always override regular attributes of equivalent
priority.





Footnotes


	1

	Parameters passed to `Ri calls to build certain objects.
For example, knot vectors passed to RiNuPatch.











            

          

      

      

    

  

    
      
          
            
  
Cookbook

The Nodal Scene Interface (NSI) is a simple yet expressive API to
describe a scene to a renderer. From geometry declaration, to
instancing, to attribute inheritance and shader assignments,
everything fits in 12 API calls. The following recipes demonstrate
how to achieve most common manipulations.


Geometry Creation

Creating geometry nodes is simple. The content of each node is filled
using the NSISetAttribute call.


Geometry Creation

1## Polygonal meshes can be created minimally by specifying "P".
2## NSI's C++ API provides an easy interface to pass parameters to all NSI
3## API calls through the Args class.
4
5Create "simple polygon" "mesh"
6SetAttribute "simple polygon"
7    "P" "point" 1 [ -1  1  0   1  1  0   1 -1  0   -1 -1  0 ]









Geometry Creation in C++



 1/*
 2    Polygonal meshes can be created minimally by specifying "P".
 3    NSI's C++ API provides an easy interface to pass parameters
 4    to all NSI API calls through the Args class.
 5*/
 6const char *k_poly_handle = "simple polygon"; /* avoids typos */
 7
 8nsi.Create( k_poly_handle, "mesh" );
 9
10NSI::ArgumentList mesh_args;
11float points[3*4] = { -1, 1, 0,  1, 1, 0, 1, -1, 0, -1, -1, 0 };
12mesh_args.Add(
13    NSI::Argument::New( "P" )
14        ->SetType( NSITypePoint )
15        ->SetCount( 4 )
16        ->SetValuePointer( points ) );
17nsi.SetAttribute( k_poly_handle, mesh_args );









Specifying normals and other texture coordinates follows the same
logic. Constant attributes can be declared in a concise form too:


Adding constant attributes

1SetAttribute "simple polygon"
2    "subdivision.scheme" "string" 1 ["catmull-clark"]









Adding constant attributes in C++



1/** Turn our mesh into a subdivision surface */
2nsi.SetAttribute( k_poly_handle,
3    NSI::CStringPArg("subdivision.scheme", "catmull-clark") );












Transforming Geometry

In NSI, a geometry is rendered only if connected to the scene’s root
(which has the special handle “.root”). It is possible to directly
connect a geometry node (such as the simple polygon above) to scene’s
root but it wouldn’t be very useful. To place/instance a geometry
anywhere in the 3D world a transform node is used as in the code
snippet below.


Adding constant attributes

 1Create "my translation" "transform"
 2Connect "translation"  "" ".root" "objects"
 3Connect "simple polygon" "" "translation" "objects" );
 4
 5# Transalte 1 unit in Y
 6SetAttribute "my translation"
 7    "transformationmatrix" "matrix" 1 [
 8    1 0 0 0
 9    0 1 0 0
10    0 0 1 0
11    0 1 0 1]









Adding constant attributes in C++



 1const char *k_instance1 = "my translation";
 2
 3nsi.Create( k_instance1, "transform" );
 4nsi.Connect( k_instance1, "", NSI_SCENE_ROOT, "objects" );
 5nsi.Connect( k_poly_handle, "", k_instance1, "objects" );
 6
 7/*
 8    Matrices in NSI are in double format to allow for greater
 9    range and precision.
10*/
11double trs[16] =
12{
13    1., 0., 0., 0.,
14    0., 1., 0., 0.,
15    0., 0., 1., 0.,
16    0., 1., 0., 1. /* transalte 1 unit in Y */
17};
18
19nsi.SetAttribute( k_instance1,
20    NSI::DoubleMatrixArg("transformationmatrix", trs) );









Instancing is as simple as connecting a geometry to different
attributes. Instances of instances do work as expected too.

1const char *k_instance2 = "another translation";
2trs[13] += 1.0; /* translate in Y+ */
3
4nsi.Create( k_instance2, "transform" );
5nsi.Connect( k_poly_handle, "", k_instance2, "objects" );
6nsi.Connect( k_instance2, "", NSI_SCENE_ROOT, "objects" );
7
8/* We know have two instances of the same polygon in the scene */
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component node optional attributes







	Name

	Type

	Description/Values





	index

	integer

	A list of indices of components. It
identifies which component of the original
geometry will be part of this component
set.



	level

	integer

	Specifies hierarchical depth of the
component this node targets.
The only node that supports a depth higher
than 0 is the curves node.
The meaning depends on the node this is
connected to.



	mesh node

	The index attribute
refers to an individual
face.



	curves node

	0 – The index
attribute refers to an
individual curve.

1 – The index
attribute refers to a
span on an individual
curve.




	particles node

	The index attribute
refers to an individual
particle.



	patchmesh node

	The index attribute
refers to an individual
subpatch. Sub-patches
are numbered per column
per row. I.e. the first
row indices 0, 1, 2 …



	procedural node

	Procedural nodes






Proceduaral nodes need to tag the level using the __componentlevel attribute.

Let’s take for example a procedural tree node.



            

          

      

      

    

  

    
      
          
            
  

            

          

      

      

    

  

    
      
          
            
  
gear.cpp

  1#include "nsi_procedural.h"
  2
  3#include "nsi_dynamic.hpp"
  4#include "nsi_util.h"
  5
  6#include <math.h>
  7
  8
  9// Extends NSIProcedural_t to store private data
 10struct GearProcedural : public NSIProcedural_t
 11{
 12	explicit GearProcedural(const char* nsi_library_path)
 13		:	api(nsi_library_path)
 14	{
 15	}
 16
 17	/*
 18		This loads symbols from the calling NSI library directly.
 19		It avoids having to link the procedural against an NSI library and
 20		letting the operating system locate it later.
 21		If linking the procedural against NSI is not a problem, then this can
 22		be omitted and the regular NSI API can be used directly.
 23	*/
 24	NSI::DynamicAPI api;
 25};
 26
 27
 28static NSI_PROCEDURAL_UNLOAD(gear_unload)
 29{
 30	/*
 31		The "proc" parameter is actually a pointer to the GearProcedural object
 32		allocated in NSIProceduralLoad.
 33	*/
 34	GearProcedural* gproc = (GearProcedural*)proc;
 35	delete gproc;
 36}
 37
 38
 39static NSI_PROCEDURAL_EXECUTE(gear_execute)
 40{
 41	/*
 42		The "proc" parameter is actually a pointer to the GearProcedural object
 43		allocated in NSIProceduralLoad.
 44	*/
 45	GearProcedural* gproc = (GearProcedural*)proc;
 46
 47	// Retrieve parameters using utility functions from nsi_util.h
 48	const char* parent_node =
 49		NSI::FindStringParameter("parentnode", nparams, params);
 50	const char* node =
 51		NSI::FindStringParameter("node", nparams, params);
 52	const int* nb_teeth =
 53		NSI::FindIntegerParameter("nb_teeth", nparams, params);
 54	const float* inner_radius =
 55		NSI::FindFloatParameter("inner_radius", nparams, params);
 56	const float* outer_radius =
 57		NSI::FindFloatParameter("outer_radius", nparams, params);
 58	const float* teeth_slope =
 59		NSI::FindFloatParameter("teeth_slope", nparams, params);
 60
 61	// Validate parameters and report errors
 62
 63	if(!parent_node)
 64	{
 65		/*
 66			This is normal when the procedural is executed through a procedural
 67			node instead of a call to NSIEvaluate.
 68		*/
 69		parent_node = NSI_SCENE_ROOT;
 70	}
 71
 72	if(!node)
 73	{
 74		/*
 75			This is normal when the procedural is executed through a procedural
 76			node instead of a call to NSIEvaluate.
 77			In that case, since the procedural is evaluated inside its own NSI
 78			context, in isolation from the main scene, there is no need to
 79			specify the new node's handle from outside the procedural.
 80		*/
 81		node = "gear";
 82	}
 83
 84	if(!nb_teeth || *nb_teeth < 6)
 85	{
 86		report(ctx, NSIErrError, "gear : invalid number of teeth");
 87		return;
 88	}
 89
 90	if(!inner_radius || *inner_radius <= 0.0f)
 91	{
 92		report(ctx, NSIErrError, "gear : invalid inner radius");
 93		return;
 94	}
 95
 96	if(!outer_radius || *outer_radius <= *inner_radius)
 97	{
 98		report(ctx, NSIErrError, "gear : invalid outer radius");
 99		return;
100	}
101
102	float slope = teeth_slope ? *teeth_slope : 0.75f;
103	if(slope <= 0.0f || slope > 1.0f)
104	{
105		report(ctx, NSIErrError, "gear : invalid teeth slope");
106		return;
107	}
108
109	// Build the positions vector	
110	std::vector<float> P;
111	float pitch = 2.0f * float(M_PI) / float(*nb_teeth);
112	float inner_offset = pitch * (1.0f / (1.0f+slope)) / 2.0f;
113	float outer_offset =
114		pitch * (slope / (1.0f+slope)) / 2.0f * *inner_radius / *outer_radius;
115	for(int v = 0; v < *nb_teeth; v++)
116	{
117		float tooth_axis = v*pitch;
118
119		P.push_back(-sinf(tooth_axis-inner_offset) * *inner_radius);
120		P.push_back(cosf(tooth_axis-inner_offset) * *inner_radius);
121		P.push_back(0.0f);
122
123		P.push_back(-sinf(tooth_axis-outer_offset) * *outer_radius);
124		P.push_back(cosf(tooth_axis-outer_offset) * *outer_radius);
125		P.push_back(0.0f);
126
127		P.push_back(-sinf(tooth_axis+outer_offset) * *outer_radius);
128		P.push_back(cosf(tooth_axis+outer_offset) * *outer_radius);
129		P.push_back(0.0f);
130
131		P.push_back(-sinf(tooth_axis+inner_offset) * *inner_radius);
132		P.push_back(cosf(tooth_axis+inner_offset) * *inner_radius);
133		P.push_back(0.0f);
134	}
135
136	/*
137		Initialize a NSI::Context wrapper object from the DynamicAPI and the
138		actual context handle (see comment in NSIProceduralLoad).
139		If the procedural was to be linked directly against an NSI
140		implementation, we could have omitted NSI::Context's constructor
141		parameter.
142	*/
143	NSI::Context nsi(gproc->api);
144	nsi.SetHandle(ctx);
145
146	// Create the mesh and set its attributes
147	nsi.Create(node, "mesh");
148	nsi.SetAttribute(node,
149		(
150			NSI::IntegerArg("nvertices", P.size()/3),
151			NSI::PointsArg("P", &P[0], P.size()/3)
152		) );
153
154	// Connect it to its parent transform
155	nsi.Connect(node, "", parent_node, "objects");
156}
157
158
159// Main procedural entry point
160NSI_PROCEDURAL_LOAD
161{
162	GearProcedural* proc = new GearProcedural(nsi_library_path);
163	NSI_PROCEDURAL_INIT(*proc, gear_unload, gear_execute);
164
165	return proc;
166}









            

          

      

      

    

  

    
      
          
            
  
nsi.h

  1#ifndef __nsi_h
  2#define __nsi_h
  3
  4#include <stddef.h>
  5
  6#ifdef _WIN32
  7    #define DL_INTERFACE __declspec(dllimport)
  8#else
  9    #define DL_INTERFACE
 10#endif
 11
 12#ifdef  __cplusplus
 13extern "C" {
 14#endif
 15
 16typedef int NSIContext_t;
 17typedef const char* NSIHandle_t;
 18
 19#define NSI_BAD_CONTEXT ((NSIContext_t)0)
 20#define NSI_SCENE_ROOT ".root"
 21#define NSI_SCENE_GLOBAL ".global"
 22#define NSI_ALL_NODES ".all"
 23#define NSI_ALL_ATTRIBUTES ".all"
 24#define NSI_VERSION 2
 25
 26/* Type values for NSIParam_t.type */
 27enum NSIType_t
 28{
 29	NSITypeInvalid = 0,
 30	NSITypeFloat = 1,
 31	NSITypeDouble = NSITypeFloat | 0x10,
 32	NSITypeInteger = 2,
 33	NSITypeString = 3,
 34	NSITypeColor = 4,
 35	NSITypePoint = 5,
 36	NSITypeVector = 6,
 37	NSITypeNormal = 7,
 38	NSITypeMatrix = 8,
 39	NSITypeDoubleMatrix = NSITypeMatrix | 0x10,
 40	NSITypePointer = 9
 41};
 42
 43static inline
 44size_t NSITypeSizeOf(unsigned t)
 45{
 46	static const unsigned char sizes[] =
 47	{
 48		0, sizeof(float), sizeof(int), sizeof(char*),
 49		3*sizeof(float), 3*sizeof(float), 3*sizeof(float), 3*sizeof(float),
 50		16*sizeof(float), sizeof(void*), 0, 0,
 51		0, 0, 0, 0,
 52		0, sizeof(double), 0, 0,
 53		0, 0, 0, 0,
 54		16*sizeof(double)
 55	};
 56	return t <= 24 ? sizes[t] : 0;
 57}
 58
 59/* Flag values for NSIParam_t.flags */
 60enum
 61{
 62	NSIParamIsArray = 1,
 63	NSIParamPerFace = 2,
 64	NSIParamPerVertex = 4,
 65	NSIParamInterpolateLinear = 8
 66};
 67
 68/* Structure for optional parameters. */
 69struct NSIParam_t
 70{
 71	const char *name;
 72	const void *data;
 73	int type;
 74	int arraylength;
 75	size_t count;
 76	int flags;
 77};
 78
 79/* Values for second parameter of NSIRenderStopped_t */
 80enum NSIStoppingStatus
 81{
 82	NSIRenderCompleted = 0,
 83	NSIRenderAborted = 1,
 84	NSIRenderSynchronized = 2,
 85	NSIRenderRestarted = 3
 86};
 87
 88/* Error levels for the error callback. */
 89enum NSIErrorLevel
 90{
 91	NSIErrMessage = 0,
 92	NSIErrInfo = 1,
 93	NSIErrWarning = 2,
 94	NSIErrError = 3
 95};
 96
 97/* Error handler callback type. */
 98typedef void (*NSIErrorHandler_t)(
 99	void *userdata, int level, int code, const char *message );
100
101/* Stopped callback type. */
102typedef void (*NSIRenderStopped_t)(
103	void *userdata, NSIContext_t ctx, int status );
104
105DL_INTERFACE NSIContext_t NSIBegin(
106	int nparams,
107	const struct NSIParam_t *params );
108
109DL_INTERFACE void NSIEnd( NSIContext_t ctx );
110
111DL_INTERFACE void NSICreate(
112	NSIContext_t ctx,
113	NSIHandle_t handle,
114	const char *type,
115	int nparams,
116	const struct NSIParam_t *params );
117
118DL_INTERFACE void NSIDelete(
119	NSIContext_t ctx,
120	NSIHandle_t handle,
121	int nparams,
122	const struct NSIParam_t *params );
123
124DL_INTERFACE void NSISetAttribute(
125	NSIContext_t ctx,
126	NSIHandle_t object,
127	int nparams,
128	const struct NSIParam_t *params );
129
130DL_INTERFACE void NSISetAttributeAtTime(
131	NSIContext_t ctx,
132	NSIHandle_t object,
133	double time,
134	int nparams,
135	const struct NSIParam_t *params );
136
137DL_INTERFACE void NSIDeleteAttribute(
138	NSIContext_t ctx,
139	NSIHandle_t object,
140	const char *name );
141
142DL_INTERFACE void NSIConnect(
143	NSIContext_t ctx,
144	NSIHandle_t from,
145	const char *from_attr,
146	NSIHandle_t to,
147	const char *to_attr,
148	int nparams,
149	const struct NSIParam_t *params );
150
151DL_INTERFACE void NSIDisconnect(
152	NSIContext_t ctx,
153	NSIHandle_t from,
154	const char *from_attr,
155	NSIHandle_t to,
156	const char *to_attr );
157
158DL_INTERFACE void NSIEvaluate(
159	NSIContext_t ctx,
160	int nparams,
161	const struct NSIParam_t *params );
162
163DL_INTERFACE void NSIRenderControl(
164	NSIContext_t ctx,
165	int nparams,
166	const struct NSIParam_t *params );
167
168#ifdef __cplusplus
169}
170#endif
171
172#endif









            

          

      

      

    

  

    
      
          
            
  
nsi.hpp

   1#ifndef __nsi_hpp
   2#define __nsi_hpp
   3
   4#include "nsi.h"
   5
   6#include <cstdlib>
   7#include <cstring>
   8#include <vector>
   9#include <string>
  10
  11namespace NSI
  12{
  13
  14/* Interface which provides the C API. */
  15class CAPI
  16{
  17public:
  18	virtual ~CAPI() {}
  19
  20	virtual NSIContext_t NSIBegin(
  21		int nparams,
  22		const NSIParam_t *params ) const = 0;
  23
  24	virtual void NSIEnd(
  25		NSIContext_t ctx ) const = 0;
  26
  27	virtual void NSICreate(
  28		NSIContext_t ctx,
  29		NSIHandle_t handle,
  30		const char *type,
  31		int nparams,
  32		const NSIParam_t *params ) const = 0;
  33
  34	virtual void NSIDelete(
  35		NSIContext_t ctx,
  36		NSIHandle_t handle,
  37		int nparams,
  38		const NSIParam_t *params ) const = 0;
  39
  40	virtual void NSISetAttribute(
  41		NSIContext_t ctx,
  42		NSIHandle_t object,
  43		int nparams,
  44		const NSIParam_t *params ) const = 0;
  45
  46	virtual void NSISetAttributeAtTime(
  47		NSIContext_t ctx,
  48		NSIHandle_t object,
  49		double time,
  50		int nparams,
  51		const NSIParam_t *params ) const = 0;
  52
  53	virtual void NSIDeleteAttribute(
  54		NSIContext_t ctx,
  55		NSIHandle_t object,
  56		const char *name ) const = 0;
  57
  58	virtual void NSIConnect(
  59		NSIContext_t ctx,
  60		NSIHandle_t from,
  61		const char *from_attr,
  62		NSIHandle_t to,
  63		const char *to_attr,
  64		int nparams,
  65		const NSIParam_t *params ) const = 0;
  66
  67	virtual void NSIDisconnect(
  68		NSIContext_t ctx,
  69		NSIHandle_t from,
  70		const char *from_attr,
  71		NSIHandle_t to,
  72		const char *to_attr ) const = 0;
  73
  74	virtual void NSIEvaluate(
  75		NSIContext_t ctx,
  76		int nparams,
  77		const NSIParam_t *params ) const = 0;
  78
  79	virtual void NSIRenderControl(
  80		NSIContext_t ctx,
  81		int nparams,
  82		const NSIParam_t *params ) const = 0;
  83};
  84
  85/* Default API provider, used when linking directly with the renderer. */
  86class LinkedAPI : public CAPI
  87{
  88public:
  89	static CAPI& Instance() { static LinkedAPI api; return api; }
  90
  91	virtual NSIContext_t NSIBegin(
  92		int nparams,
  93		const NSIParam_t *params ) const
  94	{
  95		return ::NSIBegin( nparams, params );
  96	}
  97
  98	virtual void NSIEnd(
  99		NSIContext_t ctx ) const
 100	{
 101		::NSIEnd( ctx );
 102	}
 103
 104	virtual void NSICreate(
 105		NSIContext_t ctx,
 106		NSIHandle_t handle,
 107		const char *type,
 108		int nparams,
 109		const NSIParam_t *params ) const
 110	{
 111		::NSICreate( ctx, handle, type, nparams, params );
 112	}
 113
 114	virtual void NSIDelete(
 115		NSIContext_t ctx,
 116		NSIHandle_t handle,
 117		int nparams,
 118		const NSIParam_t *params ) const
 119	{
 120		::NSIDelete( ctx, handle, nparams, params );
 121	}
 122
 123	virtual void NSISetAttribute(
 124		NSIContext_t ctx,
 125		NSIHandle_t object,
 126		int nparams,
 127		const NSIParam_t *params ) const
 128	{
 129		::NSISetAttribute( ctx, object, nparams, params );
 130	}
 131
 132	virtual void NSISetAttributeAtTime(
 133		NSIContext_t ctx,
 134		NSIHandle_t object,
 135		double time,
 136		int nparams,
 137		const NSIParam_t *params ) const
 138	{
 139		::NSISetAttributeAtTime( ctx, object, time, nparams, params );
 140	}
 141
 142	virtual void NSIDeleteAttribute(
 143		NSIContext_t ctx,
 144		NSIHandle_t object,
 145		const char *name ) const
 146	{
 147		::NSIDeleteAttribute( ctx, object, name );
 148	}
 149
 150	virtual void NSIConnect(
 151		NSIContext_t ctx,
 152		NSIHandle_t from,
 153		const char *from_attr,
 154		NSIHandle_t to,
 155		const char *to_attr,
 156		int nparams,
 157		const NSIParam_t *params ) const
 158	{
 159		::NSIConnect( ctx, from, from_attr, to, to_attr, nparams, params );
 160	}
 161
 162	virtual void NSIDisconnect(
 163		NSIContext_t ctx,
 164		NSIHandle_t from,
 165		const char *from_attr,
 166		NSIHandle_t to,
 167		const char *to_attr ) const
 168	{
 169		::NSIDisconnect( ctx, from, from_attr, to, to_attr );
 170	}
 171
 172	virtual void NSIEvaluate(
 173		NSIContext_t ctx,
 174		int nparams,
 175		const NSIParam_t *params ) const
 176	{
 177		::NSIEvaluate( ctx, nparams, params );
 178	}
 179
 180	virtual void NSIRenderControl(
 181		NSIContext_t ctx,
 182		int nparams,
 183		const NSIParam_t *params ) const
 184	{
 185		::NSIRenderControl( ctx, nparams, params );
 186	}
 187};
 188
 189class ArgBase;
 190
 191/*
 192	StaticArgumentListProxy is a linked list of ArgBase references which is
 193	eventually flattened into an array of NSIParam_t.
 194
 195	What it allows is convenient syntax to build a list of static length
 196	inline:
 197
 198	ctx.SetAttribute( "handle",
 199		(
 200			NSI::IntegerArg( "arg1", 1 ),
 201			NSI::StringArg( "arg2", "2" )
 202		) );
 203*/
 204template<unsigned N>
 205class StaticArgumentListProxy
 206{
 207public:
 208	StaticArgumentListProxy(
 209		const ArgBase &a,
 210		const StaticArgumentListProxy<N-1> &prev )
 211	:
 212		m_arg( a ), m_prev( prev )
 213	{
 214	}
 215
 216	/* Write the list to a contiguous NSIParam_t array, from the end. */
 217	inline void FlattenList( NSIParam_t *p ) const;
 218
 219	/* This appends an argument to an existing list. */
 220	StaticArgumentListProxy<N+1> operator,( const ArgBase &a ) const
 221	{
 222		return StaticArgumentListProxy<N+1>( a, *this );
 223	}
 224
 225private:
 226	const ArgBase &m_arg;
 227	const StaticArgumentListProxy<N-1> &m_prev;
 228};
 229
 230
 231/*
 232	This template specialization exists so the object can be built directly
 233	from ArgBase's operator, without using any temporaries.
 234
 235	It also ends the recursive list. The the reason above is why it does not
 236	end with a <0> specialization which would have been much simpler.
 237*/
 238template<>
 239class StaticArgumentListProxy<2>
 240{
 241public:
 242	StaticArgumentListProxy(
 243		const ArgBase &a0,
 244		const ArgBase &a1 )
 245	:
 246		m_arg0( a0 ), m_arg1( a1 )
 247	{
 248	}
 249
 250	/* Write the list to a contiguous NSIParam_t array, from the end. */
 251	inline void FlattenList( NSIParam_t *p ) const;
 252
 253	/* This appends an argument to an existing list. */
 254	StaticArgumentListProxy<3> operator,( const ArgBase &a ) const
 255	{
 256		return StaticArgumentListProxy<3>( a, *this );
 257	}
 258
 259private:
 260	const ArgBase &m_arg0;
 261	const ArgBase &m_arg1;
 262};
 263
 264
 265class ArgBase
 266{
 267	/* Arguments are not meant to be copied around. */
 268	ArgBase( const ArgBase& );
 269	void operator=( const ArgBase& );
 270
 271public:
 272	/*
 273		It is a convention that argument names provided as C strings are not
 274		copied (caller must keep the string valid) while the names provided as
 275		C++ string are copied. This should fit with the general behavior of C
 276		vs C++ strings.
 277	*/
 278	ArgBase( const char *name )
 279	:
 280		m_name( name ), m_name_buf( 0 )
 281	{
 282	}
 283
 284	ArgBase( const std::string &name )
 285	:
 286		m_name_buf( new char[name.size() + 1u] )
 287	{
 288		m_name = m_name_buf;
 289		m_name_buf[ name.copy( m_name_buf, std::string::npos ) ] = 0;
 290	}
 291
 292	virtual ~ArgBase()
 293	{
 294		if( m_name_buf )
 295			delete[] m_name_buf;
 296	}
 297
 298	/* This starts building a list from (arg, arg). */
 299	StaticArgumentListProxy<2> operator,( const ArgBase &arg )
 300	{
 301		return StaticArgumentListProxy<2>( *this, arg );
 302	}
 303
 304	virtual void FillNSIParam( NSIParam_t &p ) const = 0;
 305
 306protected:
 307	const char *m_name;
 308	/* When we own the name string, this points to it. Otherwise 0. */
 309	char *m_name_buf;
 310};
 311
 312
 313template<unsigned N>
 314void StaticArgumentListProxy<N>::FlattenList( NSIParam_t *p ) const
 315{
 316	m_arg.FillNSIParam( *p );
 317	m_prev.FlattenList( p - 1 );
 318}
 319
 320void StaticArgumentListProxy<2>::FlattenList( NSIParam_t *p ) const
 321{
 322	m_arg1.FillNSIParam( p[0] );
 323	m_arg0.FillNSIParam( p[-1] );
 324}
 325
 326
 327/*
 328	Generic argument class to handle what is not easily done with the more
 329	specific classes.
 330*/
 331class Argument : public ArgBase
 332{
 333public:
 334	Argument( const char *name )
 335	:
 336		ArgBase( name ),
 337		m_data_buffer( 0 )
 338	{
 339		m_param.name = m_name;
 340		m_param.data = 0;
 341		m_param.type = NSITypeInvalid;
 342		m_param.arraylength = 0;
 343		m_param.count = 1;
 344		m_param.flags = 0;
 345	}
 346
 347	Argument( const std::string &name )
 348	:
 349		ArgBase( name ),
 350		m_data_buffer( 0 )
 351	{
 352		m_param.name = m_name;
 353		m_param.data = 0;
 354		m_param.type = NSITypeInvalid;
 355		m_param.arraylength = 0;
 356		m_param.count = 1;
 357		m_param.flags = 0;
 358	}
 359
 360	virtual ~Argument()
 361	{
 362		if( m_data_buffer )
 363			std::free( m_data_buffer );
 364	}
 365
 366	/*
 367		Those two, along with the SetXX returning this, are to support adding
 368		arguments to an ArgumentList without using a variable to hold the
 369		pointer. eg.
 370
 371		argument_list.Add(
 372			Argument::New( "attributename" )
 373			->SetType( NSITypeInteger )
 374			->SetCount( 4 )
 375			->CopyValue( att_value, 4*sizeof(int) ) );
 376	*/
 377	static Argument* New( const char *name )
 378		{ return new Argument( name ); }
 379	static Argument* New( const std::string &name )
 380		{ return new Argument( name ); }
 381
 382	virtual void FillNSIParam( NSIParam_t &p ) const
 383	{
 384		p = m_param;
 385	}
 386
 387	Argument* SetType( NSIType_t type )
 388	{
 389		m_param.type = type;
 390		m_param.flags &= ~int(NSIParamIsArray);
 391		return this;
 392	}
 393
 394	Argument* SetArrayType( NSIType_t type, size_t arraylength )
 395	{
 396		m_param.type = type;
 397		m_param.arraylength = int(arraylength);
 398		m_param.flags |= NSIParamIsArray;
 399		return this;
 400	}
 401
 402	Argument* SetCount( size_t count ) { m_param.count = count; return this; }
 403
 404	void* AllocValue( size_t value_size )
 405	{
 406		if( m_data_buffer )
 407			std::free( m_data_buffer );
 408		m_data_buffer = std::malloc( value_size );
 409		m_param.data = m_data_buffer;
 410		return m_data_buffer;
 411	}
 412
 413	Argument* CopyValue( const void *value, size_t value_size )
 414	{
 415		std::memcpy( AllocValue( value_size ), value, value_size );
 416		return this;
 417	}
 418
 419	Argument* SetValuePointer( const void *value )
 420	{
 421		m_param.data = value;
 422		return this;
 423	}
 424
 425	Argument* SetFlags( int flags )
 426	{
 427		m_param.flags |= flags;
 428		return this;
 429	}
 430
 431	Argument* ResetFlags( int flags )
 432	{
 433		m_param.flags &= ~flags;
 434		return this;
 435	}
 436
 437private:
 438	NSIParam_t m_param;
 439	void *m_data_buffer;
 440};
 441
 442class IntegerArg : public ArgBase
 443{
 444public:
 445	IntegerArg( const char *name, int v )
 446	:
 447		ArgBase( name ), m_v( v )
 448	{
 449	}
 450
 451	IntegerArg( const std::string &name, int v )
 452	:
 453		ArgBase( name ), m_v( v )
 454	{
 455	}
 456
 457	virtual void FillNSIParam( NSIParam_t &p ) const
 458	{
 459		p.name = m_name;
 460		p.data = &m_v;
 461		p.type = NSITypeInteger;
 462		p.count = 1;
 463		p.flags = 0;
 464	}
 465
 466private:
 467	int m_v;
 468};
 469
 470class FloatArg : public ArgBase
 471{
 472public:
 473	FloatArg( const char *name, float v )
 474	:
 475		ArgBase( name ), m_v( v )
 476	{
 477	}
 478
 479	FloatArg( const std::string &name, float v )
 480	:
 481		ArgBase( name ), m_v( v )
 482	{
 483	}
 484
 485	virtual void FillNSIParam( NSIParam_t &p ) const
 486	{
 487		p.name = m_name;
 488		p.data = &m_v;
 489		p.type = NSITypeFloat;
 490		p.count = 1;
 491		p.flags = 0;
 492	}
 493
 494private:
 495	float m_v;
 496};
 497
 498class DoubleArg : public ArgBase
 499{
 500public:
 501	DoubleArg( const char *name, double v )
 502	:
 503		ArgBase( name ), m_v( v )
 504	{
 505	}
 506
 507	DoubleArg( const std::string &name, double v )
 508	:
 509		ArgBase( name ), m_v( v )
 510	{
 511	}
 512
 513	virtual void FillNSIParam( NSIParam_t &p ) const
 514	{
 515		p.name = m_name;
 516		p.data = &m_v;
 517		p.type = NSITypeDouble;
 518		p.count = 1;
 519		p.flags = 0;
 520	}
 521
 522private:
 523	double m_v;
 524};
 525
 526template<int TYPE>
 527class F3Arg : public ArgBase
 528{
 529public:
 530	F3Arg( const char *name, const float *v )
 531	:
 532		ArgBase( name )
 533	{
 534		m_v[0] = v[0];
 535		m_v[1] = v[1];
 536		m_v[2] = v[2];
 537	}
 538
 539	F3Arg( const std::string &name, const float *v )
 540	:
 541		ArgBase( name )
 542	{
 543		m_v[0] = v[0];
 544		m_v[1] = v[1];
 545		m_v[2] = v[2];
 546	}
 547
 548	virtual void FillNSIParam( NSIParam_t &p ) const
 549	{
 550		p.name = m_name;
 551		p.data = &m_v[0];
 552		p.type = TYPE;
 553		p.count = 1;
 554		p.flags = 0;
 555	}
 556
 557private:
 558	float m_v[3];
 559};
 560
 561typedef F3Arg<NSITypeColor> ColorArg;
 562typedef F3Arg<NSITypePoint> PointArg;
 563typedef F3Arg<NSITypeVector> VectorArg;
 564typedef F3Arg<NSITypeNormal> NormalArg;
 565
 566class DoubleMatrixArg : public ArgBase
 567{
 568public:
 569	DoubleMatrixArg( const char *name, const double *v )
 570	:
 571		ArgBase( name )
 572	{
 573		for( int i=0; i<16; i++ )
 574			m_v[i] = v[i];
 575	}
 576
 577	DoubleMatrixArg( const std::string &name, const double *v )
 578	:
 579		ArgBase( name )
 580	{
 581		for( int i=0; i<16; i++ )
 582			m_v[i] = v[i];
 583	}
 584
 585	virtual void FillNSIParam( NSIParam_t &p ) const
 586	{
 587		p.name = m_name;
 588		p.data = &m_v[0];
 589		p.type = NSITypeDoubleMatrix;
 590		p.count = 1;
 591		p.flags = 0;
 592	}
 593
 594private:
 595	double m_v[16];
 596};
 597
 598/*
 599	This does not make a copy of the given string. Use StringArg if that string
 600	is shorter lived than the argument list.
 601*/
 602class CStringPArg : public ArgBase
 603{
 604public:
 605	CStringPArg( const char *name, const char *v )
 606	:
 607		ArgBase( name ), m_v( v )
 608	{
 609	}
 610
 611	CStringPArg( const std::string &name, const char *v )
 612	:
 613		ArgBase( name ), m_v( v )
 614	{
 615	}
 616
 617	virtual void FillNSIParam( NSIParam_t &p ) const
 618	{
 619		p.name = m_name;
 620		p.data = &m_v;
 621		p.type = NSITypeString;
 622		p.count = 1;
 623		p.flags = 0;
 624	}
 625
 626private:
 627	const char *m_v;
 628};
 629
 630class StringArg : public ArgBase
 631{
 632public:
 633	StringArg( const char *name, const char *v )
 634	:
 635		ArgBase( name ), m_s( v )
 636	{
 637	}
 638
 639	StringArg( const std::string &name, const char *v )
 640	:
 641		ArgBase( name ), m_s( v )
 642	{
 643	}
 644
 645	StringArg( const char *name, const std::string &v )
 646	:
 647		ArgBase( name ), m_s( v )
 648	{
 649	}
 650
 651	StringArg( const std::string &name, const std::string &v )
 652	:
 653		ArgBase( name ), m_s( v )
 654	{
 655	}
 656
 657	virtual void FillNSIParam( NSIParam_t &p ) const
 658	{
 659		m_v = m_s.c_str();
 660		p.name = m_name;
 661		p.data = &m_v;
 662		p.type = NSITypeString;
 663		p.count = 1;
 664		p.flags = 0;
 665	}
 666
 667private:
 668	std::string m_s;
 669	mutable const char *m_v;
 670};
 671
 672
 673class PointerArg : public ArgBase
 674{
 675public:
 676	PointerArg( const char *name, const void *v )
 677	:
 678		ArgBase( name ), m_v( v )
 679	{
 680	}
 681
 682	PointerArg( const std::string &name, const void *v )
 683	:
 684		ArgBase( name ), m_v( v )
 685	{
 686	}
 687
 688	virtual void FillNSIParam( NSIParam_t &p ) const
 689	{
 690		p.name = m_name;
 691		p.data = &m_v;
 692		p.type = NSITypePointer;
 693		p.count = 1;
 694		p.flags = 0;
 695	}
 696
 697private:
 698	const void *m_v;
 699};
 700
 701
 702/* This does not make a copy of the given integers array */
 703class IntegersArg : public ArgBase
 704{
 705public:
 706	IntegersArg( const char *name, const int *v, size_t count )
 707	:
 708		ArgBase( name ), m_v( v ), m_count( count )
 709	{
 710	}
 711
 712	IntegersArg( const std::string &name, const int *v, size_t count)
 713	:
 714		ArgBase( name ), m_v( v ), m_count( count )
 715	{
 716	}
 717
 718	virtual void FillNSIParam( NSIParam_t &p ) const
 719	{
 720		p.name = m_name;
 721		p.data = m_v;
 722		p.type = NSITypeInteger;
 723		p.count = m_count;
 724		p.flags = 0;
 725	}
 726
 727private:
 728	const int *m_v;
 729	size_t m_count;
 730};
 731
 732
 733/* This does not make a copy of the given points array */
 734class PointsArg : public ArgBase
 735{
 736public:
 737	PointsArg( const char *name, const float *v, size_t count )
 738	:
 739		ArgBase( name ), m_v( v ), m_count( count )
 740	{
 741	}
 742
 743	PointsArg( const std::string &name, const float *v, size_t count)
 744	:
 745		ArgBase( name ), m_v( v ), m_count( count )
 746	{
 747	}
 748
 749	virtual void FillNSIParam( NSIParam_t &p ) const
 750	{
 751		p.name = m_name;
 752		p.data = m_v;
 753		p.type = NSITypePoint;
 754		p.count = m_count;
 755		p.flags = 0;
 756	}
 757
 758private:
 759	const float *m_v;
 760	size_t m_count;
 761};
 762
 763
 764/* This does not make a copy of the given normals array */
 765class NormalsArg : public ArgBase
 766{
 767public:
 768	NormalsArg( const char *name, const float *v, size_t count )
 769	:
 770		ArgBase( name ), m_v( v ), m_count( count )
 771	{
 772	}
 773
 774	NormalsArg( const std::string &name, const float *v, size_t count)
 775	:
 776		ArgBase( name ), m_v( v ), m_count( count )
 777	{
 778	}
 779
 780	virtual void FillNSIParam( NSIParam_t &p ) const
 781	{
 782		p.name = m_name;
 783		p.data = m_v;
 784		p.type = NSITypeNormal;
 785		p.count = m_count;
 786		p.flags = 0;
 787	}
 788
 789private:
 790	const float *m_v;
 791	size_t m_count;
 792};
 793
 794
 795class ArgumentList
 796{
 797	ArgumentList( const ArgumentList& );
 798	void operator=( const ArgumentList& );
 799public:
 800	ArgumentList() {}
 801
 802	~ArgumentList() { clear(); }
 803
 804	void clear()
 805	{
 806		while( !m_args.empty() )
 807		{
 808			delete m_args.back();
 809			m_args.pop_back();
 810		}
 811	}
 812
 813	bool empty() const { return m_args.empty(); }
 814
 815	size_t size() const { return m_args.size(); }
 816	const ArgBase* operator[]( size_t i ) const { return m_args[i]; }
 817
 818	void Add( ArgBase *arg )
 819	{
 820		m_args.push_back( arg );
 821	}
 822
 823	void push( ArgBase *arg )
 824	{
 825		m_args.push_back( arg );
 826	}
 827
 828	void push_back( ArgBase *arg )
 829	{
 830		m_args.push_back( arg );
 831	}
 832
 833
 834private:
 835	std::vector<ArgBase*> m_args;
 836};
 837typedef ArgumentList DynamicArgumentList; /* backward compatibility */
 838
 839
 840
 841
 842class Context
 843{
 844	/*
 845		Don't allow copying because ownership semantics get really messy. If
 846		you really know what you're doing, use the Handle() method and build
 847		another context from it.
 848	*/
 849	Context( const Context& );
 850	void operator=( const Context& );
 851
 852private:
 853	class FlatArgumentList
 854	{
 855		void operator=( const FlatArgumentList& );
 856#if __cplusplus < 201103L
 857	/* Stupid rule with old C++ requires this to be visible. */
 858	public:
 859#endif
 860		FlatArgumentList( const FlatArgumentList& );
 861
 862	public:
 863		/* Empty list. */
 864		FlatArgumentList()
 865		:
 866			m_nsi_params( 0 ),
 867			m_size_nsi_params( 0 )
 868		{
 869		}
 870
 871		/* From dynamically built argument list. */
 872		FlatArgumentList( const ArgumentList &arglist )
 873		{
 874			m_size_nsi_params = arglist.size();
 875			m_nsi_params = new NSIParam_t[ m_size_nsi_params ];
 876			for( unsigned i = 0; i < m_size_nsi_params; ++i )
 877			{
 878				arglist[i]->FillNSIParam( m_nsi_params[i] );
 879			}
 880		}
 881
 882		/* From a static argument list. */
 883		template<unsigned N>
 884		FlatArgumentList( const StaticArgumentListProxy<N> &arglist )
 885		{
 886			m_size_nsi_params = N;
 887			m_nsi_params = new NSIParam_t[ m_size_nsi_params ];
 888			arglist.FlattenList( m_nsi_params + N - 1u );
 889		}
 890
 891		/* From a single argument. */
 892		FlatArgumentList( const ArgBase &arg )
 893		{
 894			m_size_nsi_params = 1;
 895			m_nsi_params = new NSIParam_t[ m_size_nsi_params ];
 896			arg.FillNSIParam( m_nsi_params[0] );
 897		}
 898
 899		~FlatArgumentList()
 900		{
 901			delete[] m_nsi_params;
 902		}
 903
 904		int size() const { return int(m_size_nsi_params); }
 905		const NSIParam_t* list() const { return m_nsi_params; }
 906
 907	private:
 908		mutable NSIParam_t *m_nsi_params;
 909		mutable size_t m_size_nsi_params;
 910	};
 911
 912public:
 913	/* Deprecated. */
 914	explicit Context( NSIContext_t ctx )
 915	:
 916		m_ctx( ctx ),
 917		m_owns_context( false ),
 918		m_api( LinkedAPI::Instance() )
 919	{
 920	}
 921
 922	Context( const CAPI &api = LinkedAPI::Instance() )
 923	:
 924		m_ctx( NSI_BAD_CONTEXT ),
 925		m_owns_context( false ),
 926		m_api( api )
 927	{
 928	}
 929
 930	/* Destroys the context, if owned by this object. */
 931	~Context()
 932	{
 933		if( m_owns_context )
 934			End();
 935	}
 936
 937	/*
 938		Use an existing C API handle. The context will not be destroyed with
 939		this object but End() may be called explicitly to destroy it.
 940	*/
 941	void SetHandle( NSIContext_t ctx )
 942	{
 943		if( m_owns_context && m_ctx != NSI_BAD_CONTEXT )
 944			End();
 945
 946		m_ctx = ctx;
 947		m_owns_context = false;
 948	}
 949
 950	/* Retrieve the C API handle. */
 951	NSIContext_t Handle() const { return m_ctx; }
 952
 953	/*
 954		Make this object no longer own the C API handle. Meaning the destructor
 955		will not End() it.
 956	*/
 957	void Detach() { m_owns_context = false; }
 958
 959	/* Create a new context. */
 960	void Begin( const FlatArgumentList &params = FlatArgumentList() )
 961	{
 962		if( m_owns_context && m_ctx != NSI_BAD_CONTEXT )
 963			End();
 964
 965		m_ctx = m_api.NSIBegin( params.size(), params.list() );
 966		m_owns_context = true;
 967	}
 968
 969	/* Destroy the context. */
 970	void End()
 971	{
 972		m_api.NSIEnd( m_ctx );
 973		m_ctx = NSI_BAD_CONTEXT;
 974		m_owns_context = false;
 975	}
 976
 977	void Create(
 978		const std::string &handle,
 979		const std::string &type,
 980		const FlatArgumentList &params = FlatArgumentList() )
 981	{
 982		m_api.NSICreate(
 983			m_ctx,
 984			handle.c_str(),
 985			type.c_str(),
 986			params.size(), params.list() );
 987	}
 988
 989	void Delete(
 990		const std::string &handle,
 991		const FlatArgumentList &params = FlatArgumentList() )
 992	{
 993		m_api.NSIDelete(
 994			m_ctx,
 995			handle.c_str(),
 996			params.size(), params.list() );
 997	}
 998
 999	void SetAttribute(
1000		const std::string &object,
1001		const FlatArgumentList &params = FlatArgumentList() )
1002	{
1003		m_api.NSISetAttribute(
1004			m_ctx,
1005			object.c_str(),
1006			params.size(), params.list() );
1007	}
1008
1009	void SetAttributeAtTime(
1010		const std::string &object,
1011		double time,
1012		const FlatArgumentList &params = FlatArgumentList() )
1013	{
1014		m_api.NSISetAttributeAtTime(
1015			m_ctx,
1016			object.c_str(),
1017			time,
1018			params.size(), params.list() );
1019	}
1020
1021	void DeleteAttribute(
1022		const std::string &object,
1023		const std::string &name )
1024	{
1025		m_api.NSIDeleteAttribute(
1026			m_ctx,
1027			object.c_str(),
1028			name.c_str() );
1029	}
1030
1031	void Connect(
1032		const std::string &from,
1033		const std::string &from_attr,
1034		const std::string &to,
1035		const std::string &to_attr,
1036		const FlatArgumentList &params = FlatArgumentList() )
1037	{
1038		m_api.NSIConnect(
1039			m_ctx,
1040			from.c_str(),
1041			from_attr.c_str(),
1042			to.c_str(),
1043			to_attr.c_str(),
1044			params.size(), params.list() );
1045	}
1046
1047	void Disconnect(
1048		const std::string &from,
1049		const std::string &from_attr,
1050		const std::string &to,
1051		const std::string &to_attr,
1052		const FlatArgumentList &params = FlatArgumentList() )
1053	{
1054		m_api.NSIDisconnect(
1055			m_ctx,
1056			from.c_str(),
1057			from_attr.c_str(),
1058			to.c_str(),
1059			to_attr.c_str() );
1060	}
1061
1062	void Evaluate(
1063		const FlatArgumentList &params = FlatArgumentList() )
1064	{
1065		m_api.NSIEvaluate(
1066			m_ctx,
1067			params.size(), params.list() );
1068	}
1069
1070	void RenderControl(
1071		const FlatArgumentList &params = FlatArgumentList() )
1072	{
1073		m_api.NSIRenderControl(
1074			m_ctx,
1075			params.size(), params.list() );
1076	}
1077
1078private:
1079	NSIContext_t m_ctx;
1080	bool m_owns_context;
1081	const CAPI &m_api;
1082};
1083
1084};
1085
1086#endif









            

          

      

      

    

  

    
      
          
            
  
nsi.py

  1"""
  2Python binding to 3Delight's Nodal Scene Interface
  3"""
  4
  5BAD_CONTEXT = 0
  6
  7SCENE_ROOT = '.root'
  8SCENE_GLOBAL = '.global'
  9ALL_NODES = '.all'
 10
 11import ctypes
 12import os
 13import platform
 14
 15# Load 3Delight
 16if platform.system() == "Windows":
 17    _lib3delight = ctypes.cdll.LoadLibrary('3Delight')
 18elif platform.system() == "Darwin":
 19    __delight = os.getenv('DELIGHT')
 20    if __delight is None:
 21        __delight = '/Applications/3Delight'
 22    _lib3delight = ctypes.cdll.LoadLibrary(__delight + '/lib/lib3delight.dylib')
 23else:
 24    _lib3delight = ctypes.cdll.LoadLibrary('lib3delight.so')
 25
 26
 27class _NSIParam_t(ctypes.Structure):
 28    """
 29    Python version of the NSIParam_t struct to interface with the C API.
 30    """
 31    _fields_ = [
 32        ("name", ctypes.c_char_p),
 33        ("data", ctypes.c_void_p),
 34        ("type", ctypes.c_int),
 35        ("arraylength", ctypes.c_int),
 36        ("count", ctypes.c_size_t),
 37        ("flags", ctypes.c_int)
 38        ]
 39
 40class Type:
 41    """
 42    Python version of the C NSIType_t enum
 43    """
 44    Invalid = 0
 45    Float = 1
 46    Double = Float | 0x10
 47    Integer = 2
 48    String = 3
 49    Color = 4
 50    Point = 5
 51    Vector = 6
 52    Normal = 7
 53    Matrix = 8
 54    DoubleMatrix = Matrix | 0x10
 55    Pointer = 9
 56
 57_nsi_type_num_elements = {
 58    Type.Float : 1,
 59    Type.Double : 1,
 60    Type.Integer : 1,
 61    Type.String : 1,
 62    Type.Color : 3,
 63    Type.Point : 3,
 64    Type.Vector : 3,
 65    Type.Normal : 3,
 66    Type.Matrix : 16,
 67    Type.DoubleMatrix : 16,
 68    Type.Pointer : 1 }
 69
 70class Flags:
 71    """
 72    Python version of the NSIParam_t flags values
 73    """
 74    IsArray = 1
 75    PerFace = 2
 76    PerVertex = 4
 77    InterpolateLinear = 8
 78
 79def _GetArgNSIType(value):
 80    if isinstance(value, Arg):
 81        if value.type is not None:
 82            return value.type
 83        else:
 84            return _GetArgNSIType(value.value)
 85    if isinstance(value, (tuple, list)):
 86        return _GetArgNSIType(value[0])
 87    if isinstance(value, (int, bool)):
 88        return Type.Integer
 89    if isinstance(value, float):
 90        return Type.Double
 91    if isinstance(value, str):
 92        return Type.String
 93    return Type.Invalid
 94
 95def _GetArgCType(value):
 96    nsitype = _GetArgNSIType(value)
 97    typemap = {
 98        Type.Float : ctypes.c_float,
 99        Type.Double : ctypes.c_double,
100        Type.Integer : ctypes.c_int,
101        Type.String : ctypes.c_char_p,
102        Type.Color : ctypes.c_float,
103        Type.Point : ctypes.c_float,
104        Type.Vector : ctypes.c_float,
105        Type.Normal : ctypes.c_float,
106        Type.Matrix : ctypes.c_float,
107        Type.DoubleMatrix : ctypes.c_double,
108        Type.Pointer : ctypes.c_void_p
109    }
110    return typemap.get(nsitype)
111
112def _BuildOneCArg(nsiparam, value):
113    """
114    Fill one _NSIParam_t object from an argument value.
115    """
116    # TODO: Support numpy.matrix as DoubleMatrix argument.
117    datatype = _GetArgCType(value)
118    arraylength = None
119    countoverride = None
120    flags = 0
121    v = value
122    if isinstance(value, Arg):
123        v = value.value
124        arraylength = value.arraylength
125        countoverride = value.count
126        flags = value.flags
127
128    if v is None:
129        nsiparam.type = Type.Invalid
130        return
131
132    if isinstance(v, ctypes.c_void_p):
133        # Raw data given with ctypes. Must use nsi.Arg. No safety here.
134        datacount = 0 # Will be overriden by countoverride.
135        nsiparam.data = v
136    elif isinstance(v, (tuple, list)):
137        # Data is multiple values (eg. a list of floats).
138        datacount = len(v)
139        arraytype = datatype * datacount;
140        if v and isinstance(v[0], str):
141            # Encode all the strings to utf-8
142            fixedv = [x.encode('utf-8') for x in v]
143            nsiparam.data = ctypes.cast(ctypes.pointer(
144                arraytype(*fixedv)), ctypes.c_void_p)
145        else:
146            nsiparam.data = ctypes.cast(ctypes.pointer(
147                arraytype(*v)), ctypes.c_void_p)
148    else:
149        # Data is a single object (string, float, int).
150        datacount = 1
151        if isinstance(v, str):
152            nsiparam.data = ctypes.cast(ctypes.pointer(
153                datatype(v.encode('utf-8'))), ctypes.c_void_p)
154        else:
155            nsiparam.data = ctypes.cast(ctypes.pointer(
156                datatype(v)), ctypes.c_void_p)
157
158    valuecount = datacount
159
160    nsitype = _GetArgNSIType(value)
161    numelements = _nsi_type_num_elements.get(nsitype, 0)
162    if numelements == 0:
163        valuecount = 0
164    else:
165        valuecount = int(valuecount / numelements)
166
167    if arraylength is not None:
168        nsiparam.arraylength = arraylength
169        flags |= Flags.IsArray
170        if arraylength == 0:
171            valuecount = 0
172        else:
173            valuecount = int(valuecount / arraylength)
174
175    if countoverride is not None:
176        if countoverride < valuecount or isinstance(v, ctypes.c_void_p):
177            valuecount = countoverride
178
179    nsiparam.type = nsitype
180    nsiparam.count = valuecount
181    nsiparam.flags = flags
182
183def _BuildCArgumentList(args):
184    cargs_type = _NSIParam_t * len(args)
185    cargs = cargs_type()
186    for i, arg in enumerate(args.items()):
187        cargs[i].name = arg[0].encode('utf-8')
188        _BuildOneCArg(cargs[i], arg[1])
189    return cargs
190
191class Context:
192    """
193    A NSI context.
194
195    All NSI operations are done in a specific context. Multiple contexts may
196    cohexist.
197
198    Most methods of the Context accept a named argument list. The argument
199    values can be native python integer, string or float (which is given to NSI
200    as a double). More complex types should use one of the Arg classes in this
201    module.
202    """
203
204    def __init__(self, handle=None):
205        """
206        If an integer handle argument is provided, this object will be bound to
207        an existing NSI context with that handle.
208
209        It is not required that the context have been created by the python
210        binding.
211        """
212        self._handle = BAD_CONTEXT
213
214    def Begin(self, **arglist):
215        """
216        Create a new NSI context and bind this object to it.
217        """
218        a = _BuildCArgumentList(arglist)
219        self._handle = _lib3delight.NSIBegin(len(a), a)
220
221    def End(self):
222        """
223        Release the context.
224
225        If this object was bound to an external handle, that handle will on
226        longer be valid after this call.
227        """
228        # TODO: Support with statement
229        if self._handle != BAD_CONTEXT:
230            _lib3delight.NSIEnd( self._handle )
231
232    def Create(self, handle, type, **arglist):
233        """
234        Create a new node.
235
236        Parameters
237        handle : The handle of the node to create.
238        type : The type of node to create.
239        """
240        a = _BuildCArgumentList(arglist)
241        _lib3delight.NSICreate(
242            self._handle,
243            handle.encode('utf-8'),
244            type.encode('utf-8'),
245            len(a), a)
246
247    def Delete(self, handle, **arglist):
248        """
249        Delete a node.
250
251        Parameters
252        handle : The handle of the node to delete.
253        """
254        a = _BuildCArgumentList(arglist)
255        _lib3delight.NSIDelete(
256            self._handle,
257            handle.encode('utf-8'),
258            len(a), a)
259
260    def SetAttribute(self, handle, **arglist):
261        """
262        Set attributes of a node.
263
264        Parameters
265        handle : The handle of the node on which to set attributes.
266        """
267        a = _BuildCArgumentList(arglist)
268        _lib3delight.NSISetAttribute(
269            self._handle,
270            handle.encode('utf-8'),
271            len(a), a)
272
273    def SetAttributeAtTime(self, handle, time, **arglist):
274        """
275        Set attributes of a node for a specific time.
276
277        Parameters
278        handle : The handle of the node on which to set attributes.
279        time : The time for which the attributes are set.
280        """
281        a = _BuildCArgumentList(arglist)
282        _lib3delight.NSISetAttributeAtTime(
283            self._handle,
284            handle.encode('utf-8'),
285            ctypes.c_double(time),
286            len(a), a)
287
288    def DeleteAttribute(self, handle, name):
289        """
290        Delete an attribute of a node.
291
292        Parameters
293        handle : The handle of the node on which to delete an attribute.
294        name : The name of the attribute to delete.
295        """
296        _lib3delight.NSIDeleteAttribute(
297            self._handle,
298            handle.encode('utf-8'),
299            name.encode('utf-8'))
300
301    def Connect(self, from_handle, from_attr, to_handle, to_attr, **arglist):
302        """
303        Connect nodes or specific attributes of nodes.
304
305        Parameters
306        from_handle : The handle of the node to connect from.
307        from_attr : Optional attribute to connect from.
308        to_handle : The handle of the node to connect to.
309        to_attr : Optional attribute to connect to.
310        """
311        a = _BuildCArgumentList(arglist)
312        _lib3delight.NSIConnect(
313            self._handle,
314            from_handle.encode('utf-8'),
315            (from_attr if from_attr else '').encode('utf-8'),
316            to_handle.encode('utf-8'),
317            (to_attr if to_attr else '').encode('utf-8'),
318            len(a), a)
319
320    def Disconnect(self, from_handle, from_attr, to_handle, to_attr, **arglist):
321        """
322        Disconnect nodes or specific attributes of nodes.
323
324        Parameters
325        from_handle : The handle of the node to disconnect from.
326        from_attr : Optional attribute to disconnect from.
327        to_handle : The handle of the node to disconnect to.
328        to_attr : Optional attribute to disconnect to.
329        """
330        a = _BuildCArgumentList(arglist)
331        _lib3delight.NSIDisconnect(
332            self._handle,
333            from_handle.encode('utf-8'),
334            (from_attr if from_attr else '').encode('utf-8'),
335            to_handle.encode('utf-8'),
336            (to_attr if to_attr else '').encode('utf-8'))
337
338    def Evaluate(self, **arglist):
339        """
340        Evaluate NSI commands from some other source.
341
342        This can read other files, run scripts, etc.
343        """
344        a = _BuildCArgumentList(arglist)
345        _lib3delight.NSIEvaluate(
346            self._handle,
347            len(a), a)
348
349    def RenderControl(self, **arglist):
350        """
351        Control rendering.
352
353        This is used to start and stop renders, wait for them to complete, etc.
354        """
355        a = _BuildCArgumentList(arglist)
356        _lib3delight.NSIRenderControl(
357            self._handle,
358            len(a), a)
359
360class Arg:
361    """
362    Wrapper for NSI parameter list values.
363
364    NSI functions which accept a parameter list may be given values wrapped in
365    an Arg object to specify details about the argument. For example, 3 float
366    values are normally output as 3 NSITypeDouble values. To set a color
367    instead, give nsi.Arg((0.4, 0.2, 0.5), type=nsi.Type.Color)
368
369    The most common types have specific wrappers which are easier to use. The
370    above example could instead be nsi.ColorArg(0.4, 0.2, 0.5)
371    """
372    def __init__(self, v, type=None, arraylength=None, flags=None, count=None):
373        """
374        Parameters
375        v : The value.
376        type : An optional value from nsi.Type
377        arraylength : An optional integer to specify the array length of the
378        base type. For example, 2 for texture coordinates.
379        flags : Optional flags from nsi.Flags
380        count : Number of values of the base type.
381        """
382        self.type = None
383        self.arraylength = None
384        self.flags = 0
385        self.count = None
386
387        if isinstance(v, Arg):
388            # Fold its attributes into this object. This allows chaining Arg
389            # objects.
390            self.value = v.value
391            self.type = v.type
392            self.flags = v.flags
393            self.count = v.count
394        else:
395            self.value = v
396
397        if arraylength is not None:
398            self.arraylength = arraylength
399        if type is not None:
400            self.type = type
401        if flags is not None:
402            self.flags |= flags
403        if count is not None:
404            self.count = count
405
406class IntegerArg(Arg):
407    """
408    Wrapper for NSI parameter list integer value.
409
410    Use as nsi.IntegerArg(2). This is generally not needed as it is the default
411    behavior when an int is given. Using this class will enforce the type.
412    """
413    def __init__(self, v):
414        Arg.__init__(self, int(v), type=Type.Integer)
415
416class FloatArg(Arg):
417    """
418    Wrapper for NSI parameter list float value.
419
420    Use as nsi.FloatArg(0.5).
421    """
422    def __init__(self, v):
423        Arg.__init__(self, v, type=Type.Float)
424
425class DoubleArg(Arg):
426    """
427    Wrapper for NSI parameter list double value.
428
429    Use as nsi.DoubleArg(0.5).
430    """
431    def __init__(self, v):
432        Arg.__init__(self, v, type=Type.Double)
433
434class ColorArg(Arg):
435    """
436    Wrapper for NSI parameter list color value.
437
438    Use as nsi.ColorArg(0.2, 0.3, 0.4) or nsi.ColorArg(0.5)
439    """
440    def __init__(self, r, g=None, b=None):
441        if b is None:
442            Arg.__init__(self, (r,r,r), type=Type.Color)
443        else:
444            Arg.__init__(self, (r,g,b), type=Type.Color)
445
446# vim: set softtabstop=4 expandtab shiftwidth=4:









            

          

      

      

    

  

    
      
          
            
  
nsi_dynamic.hpp

  1/*
  2	This file contains the code required to load NSI at runtime instead of
  3	linking with it at build time. To use, simply give an instance to the
  4	context constructor:
  5
  6	NSI::DynamicAPI api;
  7	NSI::Context ctx( api );
  8
  9	ctx.Begin();
 10	ctx.Create( "myhandle", "mesh" );
 11	...
 12
 13	The DynamicAPI class loads and unloads the library so at least one instance
 14	must be kept active while the renderer is in use.
 15*/
 16
 17#ifndef __nsi_dynamic_hpp
 18#define __nsi_dynamic_hpp
 19
 20#include "nsi.hpp"
 21
 22#if defined(__linux__) || defined(__APPLE__)
 23#	include <dlfcn.h>
 24#elif defined(_WIN32)
 25#	include <windows.h>
 26#endif
 27
 28#include <algorithm>
 29#include <cstdlib>
 30#include <string>
 31
 32namespace NSI
 33{
 34
 35/* API provider which dynamically loads the renderer. */
 36class DynamicAPI : public CAPI
 37{
 38#if defined(__linux__) || defined(__APPLE__)
 39	void *m_lib;
 40
 41public:
 42	template<typename T>
 43	void LoadFunction( T &function, const char *name )
 44	{
 45		if( m_lib )
 46			function = (T) dlsym( m_lib, name );
 47		else
 48			function = (T)0;
 49	}
 50#elif defined(_WIN32)
 51	HMODULE m_lib;
 52
 53public:
 54	template<typename T>
 55	void LoadFunction( T &function, const char *name )
 56	{
 57		if( m_lib )
 58			function = (T) GetProcAddress( m_lib, name );
 59		else
 60			function = (T)0;
 61	}
 62#else
 63public:
 64	template<typename T>
 65	void LoadFunction( T &function, const char *name )
 66	{
 67		function = (T)0;
 68	}
 69#endif
 70
 71public:
 72	DynamicAPI(const char* path = 0)
 73	{
 74#if defined(__linux__)
 75		m_lib = dlopen( path ? path : "lib3delight.so", RTLD_NOW );
 76#elif defined(__APPLE__)
 77		if( path )
 78		{
 79			m_lib = dlopen( path, RTLD_NOW );
 80		}
 81		else
 82		{
 83			m_lib = dlopen( "/Applications/3Delight/lib/lib3delight.dylib", RTLD_NOW );
 84			if( !m_lib )
 85			{
 86				m_lib = dlopen( "lib3delight.dylib", RTLD_NOW );
 87			}
 88			if( !m_lib )
 89			{
 90				/* Last resort, try DELIGHT. */
 91				const char *delight = getenv("DELIGHT");
 92				if( delight && delight[0] )
 93				{
 94					std::string dl = delight;
 95					if( dl.back() != '/' )
 96						dl.push_back('/');
 97					dl.append("lib/lib3delight.dylib");
 98					m_lib = dlopen(dl.c_str(), RTLD_NOW);
 99				}
100			}
101		}
102#elif defined(_WIN32)
103		m_lib = LoadLibraryA( path ? path : "3Delight.dll" );
104		if( m_lib == NULL && !path )
105		{
106			/* PATH search might have been disabled by
107			   SetDefaultDllDirectories(). Try with DELIGHT. */
108			const char *delight = getenv("DELIGHT");
109			if( delight && delight[0] )
110			{
111				std::string dl = delight;
112				std::replace(dl.begin(), dl.end(), '/', '\\');
113				if( dl.back() != '\\' )
114					dl.push_back('\\');
115				dl.append("bin\\3Delight.dll");
116				m_lib = LoadLibraryA(dl.c_str());
117			}
118		}
119#endif
120		LoadFunction( Begin, "NSIBegin" );
121		LoadFunction( End, "NSIEnd" );
122		LoadFunction( Create, "NSICreate" );
123		LoadFunction( Delete, "NSIDelete" );
124		LoadFunction( SetAttribute, "NSISetAttribute" );
125		LoadFunction( SetAttributeAtTime, "NSISetAttributeAtTime" );
126		LoadFunction( DeleteAttribute, "NSIDeleteAttribute" );
127		LoadFunction( Connect, "NSIConnect" );
128		LoadFunction( Disconnect, "NSIDisconnect" );
129		LoadFunction( Evaluate, "NSIEvaluate" );
130		LoadFunction( RenderControl, "NSIRenderControl" );
131	}
132
133	virtual ~DynamicAPI()
134	{
135#if defined(__linux__) || defined(__APPLE__)
136		if( m_lib != 0 )
137			dlclose( m_lib );
138#elif defined(_WIN32)
139		if( m_lib != 0 )
140			FreeLibrary( m_lib );
141#endif
142	}
143
144	virtual NSIContext_t NSIBegin(
145		int nparams,
146		const NSIParam_t *params ) const
147	{
148		if( Begin )
149			return Begin( nparams, params );
150		else
151			return NSI_BAD_CONTEXT;
152	}
153
154	virtual void NSIEnd(
155		NSIContext_t ctx ) const
156	{
157		if( End )
158			End( ctx );
159	}
160
161	virtual void NSICreate(
162		NSIContext_t ctx,
163		NSIHandle_t handle,
164		const char *type,
165		int nparams,
166		const NSIParam_t *params ) const
167	{
168		if( Create )
169			Create( ctx, handle, type, nparams, params );
170	}
171
172	virtual void NSIDelete(
173		NSIContext_t ctx,
174		NSIHandle_t handle,
175		int nparams,
176		const NSIParam_t *params ) const
177	{
178		if( Delete )
179			Delete( ctx, handle, nparams, params );
180	}
181
182	virtual void NSISetAttribute(
183		NSIContext_t ctx,
184		NSIHandle_t object,
185		int nparams,
186		const NSIParam_t *params ) const
187	{
188		if( SetAttribute )
189			SetAttribute( ctx, object, nparams, params );
190	}
191
192	virtual void NSISetAttributeAtTime(
193		NSIContext_t ctx,
194		NSIHandle_t object,
195		double time,
196		int nparams,
197		const NSIParam_t *params ) const
198	{
199		if( SetAttributeAtTime )
200			SetAttributeAtTime( ctx, object, time, nparams, params );
201	}
202
203	virtual void NSIDeleteAttribute(
204		NSIContext_t ctx,
205		NSIHandle_t object,
206		const char *name ) const
207	{
208		if( DeleteAttribute )
209			DeleteAttribute( ctx, object, name );
210	}
211
212	virtual void NSIConnect(
213		NSIContext_t ctx,
214		NSIHandle_t from,
215		const char *from_attr,
216		NSIHandle_t to,
217		const char *to_attr,
218		int nparams,
219		const NSIParam_t *params ) const
220	{
221		if( Connect )
222			Connect( ctx, from, from_attr, to, to_attr, nparams, params );
223	}
224
225	virtual void NSIDisconnect(
226		NSIContext_t ctx,
227		NSIHandle_t from,
228		const char *from_attr,
229		NSIHandle_t to,
230		const char *to_attr ) const
231	{
232		if( Disconnect )
233			Disconnect( ctx, from, from_attr, to, to_attr );
234	}
235
236	virtual void NSIEvaluate(
237		NSIContext_t ctx,
238		int nparams,
239		const NSIParam_t *params ) const
240	{
241		if( Evaluate )
242			Evaluate( ctx, nparams, params );
243	}
244
245	virtual void NSIRenderControl(
246		NSIContext_t ctx,
247		int nparams,
248		const NSIParam_t *params ) const
249	{
250		if( RenderControl )
251			RenderControl( ctx, nparams, params );
252	}
253
254private:
255	/* API function pointers. */
256	NSIContext_t (*Begin)(
257		int nparams,
258		const NSIParam_t *params );
259
260	void (*End)(
261		NSIContext_t ctx );
262
263	void (*Create)(
264		NSIContext_t ctx,
265		NSIHandle_t handle,
266		const char *type,
267		int nparams,
268		const NSIParam_t *params );
269
270	void (*Delete)(
271		NSIContext_t ctx,
272		NSIHandle_t handle,
273		int nparams,
274		const NSIParam_t *params );
275
276	void (*SetAttribute)(
277		NSIContext_t ctx,
278		NSIHandle_t object,
279		int nparams,
280		const NSIParam_t *params );
281
282	void (*SetAttributeAtTime)(
283		NSIContext_t ctx,
284		NSIHandle_t object,
285		double time,
286		int nparams,
287		const NSIParam_t *params );
288
289	void (*DeleteAttribute)(
290		NSIContext_t ctx,
291		NSIHandle_t object,
292		const char *name );
293
294	void (*Connect)(
295		NSIContext_t ctx,
296		NSIHandle_t from,
297		const char *from_attr,
298		NSIHandle_t to,
299		const char *to_attr,
300		int nparams,
301		const NSIParam_t *params );
302
303	void (*Disconnect)(
304		NSIContext_t ctx,
305		NSIHandle_t from,
306		const char *from_attr,
307		NSIHandle_t to,
308		const char *to_attr );
309
310	void (*Evaluate)(
311		NSIContext_t ctx,
312		int nparams,
313		const NSIParam_t *params );
314
315	void (*RenderControl)(
316		NSIContext_t ctx,
317		int nparams,
318		const NSIParam_t *params );
319};
320
321}
322
323#endif









            

          

      

      

    

  

    
      
          
            
  
nsi_procedural.h

 1#ifndef __nsi_procedural_h
 2#define __nsi_procedural_h
 3
 4#include "nsi.h"
 5
 6#ifdef  __cplusplus
 7extern "C" {
 8#endif
 9
10struct NSIProcedural_t;
11
12/* A function that reports messages through the renderer */
13typedef void (*NSIReport_t)(NSIContext_t ctx, int level, const char* message);
14
15/* A function that cleans-up after the last execution of the procedural */
16#define NSI_PROCEDURAL_UNLOAD(name) \
17	void name( \
18		NSIContext_t ctx, \
19		NSIReport_t report, \
20		struct NSIProcedural_t* proc)
21typedef NSI_PROCEDURAL_UNLOAD((*NSIProceduralUnload_t));
22
23/* A function that translates the procedural into NSI calls */
24#define NSI_PROCEDURAL_EXECUTE(name) \
25	void name( \
26		NSIContext_t ctx, \
27		NSIReport_t report, \
28		struct NSIProcedural_t* proc, \
29		int nparams, \
30		const struct NSIParam_t* params)
31typedef NSI_PROCEDURAL_EXECUTE((*NSIProceduralExecute_t));
32
33/* Descriptor of procedural */
34struct NSIProcedural_t
35{
36	/* Expected version of NSI */
37	unsigned nsi_version;
38	/* Pointers to procedural's functions */
39	NSIProceduralUnload_t unload;
40	NSIProceduralExecute_t execute;
41};
42
43/* Convenient macro for procedural descriptor initialization */
44#define NSI_PROCEDURAL_INIT(proc, unload_fct, execute_fct) \
45	{ \
46		(proc).nsi_version = NSI_VERSION; \
47		(proc).unload = unload_fct; \
48		(proc).execute = execute_fct; \
49	}
50
51/* The entry-point of the procedural. Returns a descriptor. */
52#define NSI_PROCEDURAL_LOAD_SYMBOL NSIProceduralLoad
53#define NSI_PROCEDURAL_LOAD_PARAMS \
54	NSIContext_t ctx, \
55	NSIReport_t report, \
56	const char* nsi_library_path, \
57	const char* renderer_version
58typedef struct NSIProcedural_t* (*NSIProceduralLoad_t)(
59	NSI_PROCEDURAL_LOAD_PARAMS);
60
61/* Convenient macro for declaration of NSIProceduralLoad */
62#define NSI_PROCEDURAL_LOAD \
63	_3DL_EXTERN_C _3DL_EXPORT \
64		struct NSIProcedural_t* NSI_PROCEDURAL_LOAD_SYMBOL( \
65			NSI_PROCEDURAL_LOAD_PARAMS)
66
67#ifdef __cplusplus
68}
69#endif
70
71#endif









            

          

      

      

    

  

    
      
          
            
  NuPatch
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u.order
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Cookbook

The Nodal Scene Interface (NSI) is a simple yet expressive API to
describe a scene to a renderer. From geometry declaration, to
instancing, to attribute inheritance and shader assignments,
everything fits in 12 API calls. The following recipes demonstrate
how to achieve most common manipulations.


Geometry Creation

Creating geometry nodes is simple. The content of each node is filled
using the NSISetAttribute call.

 1/**
 2Polygonal meshes can be created minimally by specifying "P".
 3NSI's C++ API provides an easy interface to pass parameters to all NSI
 4API calls through the Args class.
 5*/
 6const char *k_poly_handle = "simple polygon"; /* avoids typos */
 7
 8nsi.Create( k_poly_handle, "mesh" );
 9
10NSI::ArgumentList mesh_args;
11float points[3*4] = { -1, 1, 0,  1, 1, 0, 1, -1, 0, -1, -1, 0 };
12mesh_args.Add(
13    NSI::Argument::New( "P" )
14        ->SetType( NSITypePoint )
15        ->SetCount( 4 )
16        ->SetValuePointer( points ) );
17nsi.SetAttribute( k_poly_handle, mesh_args );





1## Polygonal meshes can be created minimally by specifying "P".
2## NSI's C++ API provides an easy interface to pass parameters to all NSI
3## API calls through the Args class.
4
5Create "simple polygon" "mesh"
6SetAttribute "simple polygon"
7    "P" "point" 1 [ -1  1  0   1  1  0   1 -1  0   -1 -1  0 ]
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