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Spyder is a Python-based, data-driven programming framework. The goal of Spyder is to provide a single, global network of well-defined data models connected through converter functions.  Data models consist of basic types (Float, Integer, String, ...) and other data models. They are imported into Python applications as Python classes. Many things can be generated out of Spyder data models: (de)serializers, GUIs, HTML forms, CGI parsers, and so on.

Converter functions are written in Python and then registered with Spyder. Spyder’s pathfinding algorithm automatically chains converters after another, tries alternative functions if a converter fails, and even methods of other data models can be acquired through conversion.

The application level

You can use Spyder in your application in the following way:

>>> import Spyder

>>> Spyder.init()

See [Spyder.init() for more details]

Then, you have access to every possible Spyder class, for example:

>>> Spyder.Coordinate

or

>>> from Spyder import Coordinate

Spyder consists of many modules that define data models. There is no guarantee that the module that defines the class is actually installed, but this can be verified:

>>> Spyder.Coordinate.installed()

True

For every class, you can access the data model definition and documentation with the help() method:

>>> Spyder.Coordinate.help()

...

The model definitions and documentation for every published Spyder class can be viewed at http://www.spyderware.nl/doc. You can also [generate this documentation for your own Spyder system].

The model definition determines how an object (instance) of the class can be constructed. There are five different constructors that are tried in order, until a valid object has been constructed:

· The [copy constructor]

· The [dict constructor]

· The [value/keyword constructor]

· The [parsing constructor]

· The [list constructor]

A constructor constructs only the top-level data model: in case of nested data models, the constructors of its members are called separately, trying again all five constructors. 

A deep copy of all parameters is made upon construction. 

There are three additional constructors implemented as class methods:

· The [fromdict class method]

· The [fromlist class method]

· The [empty class method]

These constructors are less flexible but much faster.

The following methods are available for all Spyder classes:

· [fromfile]

· [tofile]

· [totempfile]

· [cast]

· [convert]

· [threadconvert]

· [ghost]

· [unghost]

· [dict]

· [validate]

· [typename]

When the [htmlform module] is installed and the switch “HTMLFORM” is specified, the following additional methods are available:

· [cgi]

· [htmlform]

Array classes

For every Spyder class, a series of Array classes is auto-generated by Spyder. An Array class is a list of which Spyder validates that every member is (or can be cast to) an instance of that class. For example, a CoordinateArray will be list of Coordinate objects, and a CoordinateArrayArray will be a list of CoordinateArrays. 

The same constructors are defined for Array classes as for normal classes, except the [dict constructor], and the [value/keyword constructor] accepts only values, no keywords.

>>> c = Coordinate(1,2,3)

>>> cc = CoordinateArray(c, (1,2,3), “Coordinate(1,2,3)”, [(1,2,3)] )

>>> cc = CoordinateArray( [c, (1,2,3), “Coordinate(1,2,3)”, [(1,2,3)] ] )

>>> ccc = CoordinateArray(cc)

Array classes up to the third level (ArrayArrayArray) can be imported in applications. Array classes up to any level can be used in [py files] and [spy files] that are part of the framework.

The value/keyword constructor

For this constructor, arguments are specified as list of parameter values, in the same order as they are defined in the data model. Note that if a data model contains optional/default arguments, these are always specified last, i.e. first all required arguments are read off the argument list, and then any optional/default arguments.

As usual in Python, arguments can also be specified as keyword arguments.

>>> c = Coordinate(x=1,y=2,z=3)

>>> c = Coordinate(1,2,z=3)

>>> c = Coordinate(1,2,3)

All arguments must either be of the required type, or it must be possible to cast them directly into the required type:

>>> c = Coordinate(x=1,y=2.0  ,z=”3”) #valid

>>> c = Coordinate(x=”a”,y=2.0  ,z=”3”) #invalid: x cannot be cast to Float

The copy constructor

This will construct an object from another object with the same functionality. Normally, this means that it is constructed from an object of the same type. 

>>> c = Coordinate(1,2,3)

>>> cc = Coordinate(c)

However, every object that has the same (required) members will be acceptable, as long as the type of those members can be cast to the required type.

>>> class MyClass: pass

>>> o = MyClass()

>>> o.x, o.y, o.z = 1, 2.0, “3”

>>> c = Coordinate(o)

Optional/default arguments will only be copied if the object has them and if they are not None.

The dict constructor

This will construct an object out of a dictionary that contains at least the required methods. The functionality is much the same as the [copy constructor], except that an object o is required to implement o[‘x’] instead of o.x (where x is a required member).

>>> c = {'x':1,'y':2,'z':3}

>>> cc = Coordinate(c)

Optional/default arguments will only be copied if the object has them and if they are not None.

Note that in case of nested data models, the dict constructor processes only the top-level dictionary and all five constructors are tried on the members: therefore a dictionary of dictionaries is possible, but also a dictionary of Spyder objects. 

The fromdict() class method

The fromdict() class method is a constructor that constructs a Spyder object from a nested dictionary that contains only basic data types (String, Float, Integer, etc. and values that can be cast to those types). Therefore, no constructors other than fromdict() are tried at any moment, which can be a massive improvement in speed.

For [Spyder-generated Array classes], fromdict() is equal to fromlist().

The list constructor

This constructs an object from a list of parameter values, in the same order as they are defined in the data model. Note that if a data model contains optional/default arguments, these are always specified last, i.e. first all required arguments are read off the argument list, and then any optional/default arguments.

>>> c = [1,2,3]

>>> cc = Coordinate(c)

Instead of a list, a tuple or any other iterable may be passed in as well.

Note that in case of nested data models, the list constructor processes only the top-level list and all five constructors are tried on the members: therefore a list of lists is possible, but also a list of Spyder objects. 

The fromlist() class method

The fromlist() class method is a constructor that constructs a Spyder object from a nested list that contains only basic data types (String, Float, Integer, etc. and values that can be cast to those types). Construction is done in the same way as the [list constructor]. However, no constructors other than fromlist() are tried at any moment, which can be a massive improvement in speed.

The parsing constructor

This constructs a Spyder object out of a string. It is the reverse of the [Spyder printing method]. It is similar in result to eval, but unlike eval, the parsing constructor is safe and will not execute arbitrary Python code.

>>> c = Coordinate(1,2,3)

>>> s = str(c)

>>> cc = Coordinate(s)

It can also parse less explicit string representations:

>>> cc = Coordinate(“(1,2,3)”)

The empty() class method

This constructor accepts no arguments. An empty (invalid!) class instance is constructed, and it is up to the programmer to assign all members and to validate the object.

The Spyder printing method

The Spyder printing method provides a pretty-printed rendering of a Spyder object. It is triggered by str, repr or print. Two-space indentation is used. The same layout is used in [Spyder web files]. 

>>> c = Coordinate(1,2,3)

>>> print c

…

>>> s = str(c)

The resulting string can be used to reconstruct the object using its constructor (parsing constructor) or using eval.

>>> c = Coordinate(s)

>>> c = eval(s)

Spyder initialization

Spyder is initialized as Spyder.init(switches=[], tempdir=None). This is necessary to make available all Spyder classes. [switches] can be a list, tuple, set or any other iterable. [tempdir] must be a string or None. An alternative syntax is Spyder.init(switch1, switch2, …, switchx, tempdir = None).

The Spyder tempdir

Tempdir specifies the directory where temporary Spyder files (including compiled module files) are written. You must have write access to this directory: if not, Spyder cannot recompile upon new switches, and you cannot use Spyder tempfiles. By default, the tempfile directory in system.fly ($spyderdir/temp/default) is used.

Switches

Switches change the functionality of Spyder by including or excluding code. Which switches are meaningful depends on which modules are installed.

Common switches are HTMLFORM (provided by the htmlform module), which adds web form functionality, and SILENT (always available) that prevents the printing of messages during Spyder initialization.

The fromfile() class method

SpyderClass.fromfile(filename, fastparse=False) constructs a SpyderClass object from a [web file], in the same way as the [parsing constructor] does from a string. However, if fastparse is True, the file is parsed in a way that is much faster, but intolerant of spacing and indentations different from [the Spyder print function]. Use fastparse only to load large files that are known to be machine-generated.

The tofile() method

object.tofile(filename) writes a Spyder object to a [web file].

The totempfile() method

object.totempfile(filename) writes a Spyder object to a [web file] in the [tempdir] directory. The name of the file is returned.

The cast() method

object.cast(SpyderClass) is equivalent to SpyderClass(object). An alternative syntax is object.cast(“SpyderClass”).

The Spyder conversion engine

The Spyder framework contains converters between data models. The Spyder conversion engine makes use of this in an intelligent way, by pathfinding, backtracking and acquisition-through-conversion (ATC).

The conversion engine is invoked using the [convert() method].

>>> c = Coordinate(1,2,3)

>>> c.convert(Vector)

In general, a conversion from A to B will succeed:

· If one or more converters between A and B have been defined, and one of them succeeds. Spyder will try the converter that has been defined last in the framework, and return a B object if it succeeds. If the converter fails, Spyder will try the second-last converter, and so on. Failed converters are expected to return None, rather than raise an exception.

· If a path from A to B is possible by chaining multiple converters, for example A=>C and C=>B; or A=>C, C=>D and D=>B. 

All converters are considered on a first-defined, last-tried basis, just as for the single conversion case. If, at any point X in the conversion path, a converter X=>Y is encountered, it is executed if there is any possible path from Y=>B. If not, it is skipped. This search is repeated until B is reached or all the paths Y=>B have been tried and failed, in which case the system will backtrack to X and try another converter, until B is reached or there are no more paths X=>B, in which case the conversion engine will backtrack to the point previous to X, and so on. If there is no previous point (X is A), the conversion has failed.

Along the conversion path, every class can be reached only once: A=>C=>A=>B is impossible. 

Finally, Spyder offers a unique way of acquiring functionality from other classes, which is acquirement through conversion (ATC). For example, A.show() will be executed directly if A has a show() method, but will be equivalent to A.convert(B).show() if A has no show() method but B does, and B’s show() method is [registered]. Again, all relevant converters and converter paths are tried in a last-defined, first-tried manner, and the conversion engine backtracks if a path fails.

The threadconvert() method

This method activates the [Spyder conversion engine] in a separate thread. Whereas the convert() method  returns the converted result, the threadconvert() method returns a name for the started thread. After one or more calls to threadconvert(), it is possible to wait for threads to finish, in two different ways:

· Spyder.core.thread.wait_all(names). names is one or more thread names. This function will poll all supplied threads and return only when all of them have finished. Any exception encountered in any thread is raised immediately. A list of conversion results is returned, one result for each thread.

· Spyder.core.thread.wait_any(names). names is one or more thread names. This function will poll all supplied threads and will return when any of them has finished. Until then, any exception encountered in any thread is raised immediately. The name and result of the finished thread is returned. The remaining threads are not killed or halted in any way.

The ghost() method

object.ghost(…)  puts the object into ghost mode. A ghost of an object behaves exactly the same as a normal object, but it has changed functionality regarding copying and memory usage. This depends on the arguments that are supplied to ghost():

- object.ghost(): Object is not copied but referenced when another object is initialized from it.

- object.ghost(None): As above, but in addition, a temporary file is created containing the object, and the object is cleared from memory. Whenever an object attribute is accessed, the object is reloaded and the file deleted, pulling the object out of ghost mode.

- object.ghost(<filename>): As above, but <filename> is created instead of a temporary file. In addition, the object is rendered in ghost form, with a reference to <filename>, when printed or otherwise converted to string.

object.unghost() pulls an object out of ghost mode. If the object data is stored in a (temporary) file instead of in memory, the object is reloaded and the file is deleted.

The dict() method

object.dict() converts an object to a nested dictionary. For Spyder-generated [Array classes] and other List-based classes and members, lists instead of dicts are generated. object.dict() is the reverse of SpyderClass.[fromdict()].

The validate() method

object.validate() executes the code in a data model’s [validate block]. This method is automatically called upon construction.

The typename() class method

SpyderClass.typename() returns the name of the Spyder class.

>>> Coordinate.typename()

“Coordinate”

>>> c = Coordinate(1,2,3)

>>> Coordinate.typename()

“Coordinate”

Since different switches can result in different Python classes for the same Spyder model, it is recommended to use typename() rather than type() or isinstance() for explicit type checking. However, if speed is not an issue, an explicit cast to the required type is even more preferable.

The htmlform() method / class method

This method is defined in the htmlform module, which can be enabled with the HTMLFORM switch. Otherwise, this method is not available!

SpyderClass.htmlform(cgifile) generates a HTML form for the current class, according to the [form block directives]. The generated form's defined action field will be POSTed to the supplied cgi file link (e.g. “www.yoursite.com/cgi-bin/yourscript.cgi”). The only filled in values are those for which a default value has been defined.

object.htmlform(cgifile) does the same, however in this case all values in the form are filled in using the object's values.

The cgi() class method

This class method is defined in the htmlform module, which can be enabled with the HTMLFORM switch. Otherwise, this method is not available!

This method is for use in CGI scripts. SpyderClass.cgi(cgidict, filelist=[]) accepts the dict-like object provided by cgi.FieldStorage(). 

If SpyderClass or its members contain File objects (or classes that derive from File), file names must be provided in filelist, in the same order that the File objects are specified in the data model (remember, optional/default arguments are moved to the end of a data model definition).  The number of file names in filelist should be equal or larger than the number of file objects.

>>> import cgi #only inside CGI scripts

>>> cgidict = cgi.FieldStorage()

>>> o = SpyderClass.cgi(cgidict, [“file1.web”, “file2.web”])  #just an example, not an existing class

If the CGI script was called by an HTML form that was previously auto-generated out of SpyderClass, this method will return a SpyderClass object. Else, an exception will be raised. An exception will also be raised if the resulting SpyderClass object would be invalid, for example if validation rules are violated, although the acception raised in this case is usually AssertionError (depending on the exact code in the [validate block]).

Psyco

Psyco is a Python Just-In-Time (JIT) compiler that provides a speed-up of Python code, typically 3-10 times, on x86 processors. The disadvantage is that it consumes significant amounts of memory. Spyder automatically makes use of Psyco, if it is installed. The switch NOPSYCO prevents the use of Psyco.

The system level

Modules

Spyder contains several files that coordinate and compile data models and make them available to applications (the kernel). However, by far the most functionality is contained in modules. Standard modules provide the [definitions of data models], [converters] and other Python functions. There are also modules that provide universal methods for every data model, these are called core modules. So far, the only core modules are “core” and “form”.

A module consists a list of files [defined inside a fly file]. Every module is compiled by Spyder into a single Python file, in its own namespace. First,  calls to other [fly files] in the module file list is replaced with its contents. Then, every [spy file] is compiled to a Python file, and finally all compiled [spy files] and the [py files] are called by a list of execfile statements. Therefore, the line numbers in error messages for Spyder modules are not always meaningful.

When Spyder is first initialized, all core modules are compiled and executed, and then all other modules are compiled. A module is only loaded when it is needed, i.e. when a data model defined by that module is imported into an application. The switch LOADALL overrides this behavior, loading all modules upon initialization.

Python classes from the Spyder framework are automatically inserted into the namespace and do not have to be imported. The Spyder module itself, containing Spyder.core and some other functions, is available as well inside modules, also during compile time. Calling “import Spyder” replaces this module with the full Spyder module, but only during run time.

Fly files

A fly file is a file list, together with extra commands that organize and manipulate the list of files. These files can be other fly files, [spy files] or [py files]. The Spyder directory contains system.fly, a fly file that is always loaded upon initialization. [Modules] that are not in development are defined in system.fly.

The following rules apply to the formatting of fly files:

Comments start with # and are ignored by the linker. However, some comments with ## have meaning for [the Spyder installer].

Variables can be assigned with "var = value" and can be referred as "$var"

[Module] definitions start with a name and then a colon (":"), followed by an indented module definition block, containing a file list and module-level commands. 

Commands always start with a star ("*"):

Top-level commands: These are either part of a switch block, or part of no block at all.

· *switch <switch name>: start an indented switch block, which is executed only if the switch is enabled. Switch names must be capitalized. Switch blocks cannot be nested. Switch blocks may enable other switches themselves. Switch blocks are executed only once.

· *enable / *disable <switch name>; enables/disables a switch.

· *patch <module name> : :  start a patch block that is appended to the module block <module name>. Patch blocks may contain file names as well.

Module-level commands: These commands are part of a module definition or a patch block.

· *path <pathname>: add a path to the list of paths for the module. Files specified in the module or in *import commands will be searched in the list of paths. The list of paths initially contains the current directory.

· *delpath <pathname>: remove a path from the list of paths

· *delfile <filename>: remove a file from the list of files for the module

· *replacefile <filename>: replace a file from the list of files with another.

· *include <modulename>: Spyder module modulename is loaded in any case, even if there is no obvious dependence on that module.

· *import <libraryname>.<extension> [as <title>]: imports an external shared library or Python module  <libraryname>.<extension>  and makes it available as Spyder.<modulename> .<libraryname> , unless <title> is specified, in which case it will be made accessible through Spyder.<modulename>.<title>. The list of paths is searched for the library. The extension determines the mode of import: ".py" invokes the Python __import__ function, whereas ".dll" invokes the ctypes.CDLL function. If <title> starts with one or more underscores, it will not be available inside [spy files].

· *export <objectname> [ as <title>]: after the module is loaded, the object <objectname> is made accessible through Spyder.<modulename>.<objectname>, unless <title> is specified, in which case it will be made accessible through Spyder.<modulename>.<title>. If <title> starts with one or more underscores, it will not be available inside [spy files].

Switches can be also be set from the application using [Spyder.init].

Spy files

Spy files contain [definitions of data models], [registered converters], and [methods that are registered] for [Acquirement Through Conversion]. Normal Python code can be included as well, but Python code in spy files should be restricted to short, inline validators and converters, and more elaborate functions should be defined in [py files]. Therefore, the use of Python in spy files is restricted: variables and attributes starting with underscores cannot be accessed, and the following statements and functions are not available:  import, eval, exec, locals, globals, the *attr functions, file and open. This is to make sure that spy files are in principle safe (although air-tight security cannot be guaranteed!). 

Py files

Standard Python files can be present in [fly files] as well. They are concatenated with all other py files and [spy files] into the final module Python code. If this is not desirable, the an alternative is provided by the [*import command].

There are no restrictions on syntax in standard Python files. However, the use of variable names starting with a capital should be avoided, since Spyder will then try to find and insert a Spyder class of the same name into the module, and give an error if this is not possible. Again, this does not apply for files imported with the [*import statement].

Module dependency

A Spyder module is loaded when a data model defined by that module is required by the application. Upon module loading, all dependent modules are loaded first. Spyder keeps track of all Spyder classes that are used in Spyder modules, by assuming that all variables starting with a capital (and that also contain lower case characters) are Spyder class names. 

The Spyder installer

Spyderinstall is a command-line Spyder installer, which can be used to uninstall, reinstall, fix or upgrade existing Spyder modules, and to develop, distribute and auto-document new Spyder modules. For an overview of all options, run Spyderinstall without any options.

Spydermaster is the GUI front-end for Spyderinstall.

Spyderinstall reads a file repositories.txt in the Spyder directory. This file contains a list of repository directories (which can be local directories or web sites). A repository is  a directory containing Spyder modules as zip archives, together with descriptions, information about their dependencies, and other meta-data. A repository is automatically created and maintained by Spyderinstall in <spyderdir>/Spyder/packages. It contains all installed modules as zip files, and development modules can be versioned and added to the repository using the “distribute” command.  Copying the packages directory to a web site is a good way to distribute Spyder modules.

In addition, Spyder keeps track of the location and checksums of all modules of all respositories in the <spyderdir>/Spyder/state directory. This state is refreshed when Spyderinstall is initialized; an explicit refresh can be done with the “update” command.

Spyder installer installation directives in [fly files].

When a Spyder module is installed, directives are read from the module fly file. The following directives guide the installation process:

## ADDRESS

This specifies the system address of a module. In Spyder, the order of modules in system.fly is important: converters are tried last-defined, first-tried, and modules cannot be defined earlier than modules they depend on for their data model definition. 

The format of a system address is <major address>:<minor address>, with either address consisting of numbers and dots in the same way as a version number. The exact value of the system address is a matter of convention. Currently, Spyder itself has a system address of -1, core modules 0:xxxx, modules that define built-in classes 1:xxxx, basic support modules 2:xxxx, simple framework modules 3:xxxx, framework add-ons 4:xxxx.

A system address is not required, but modules without system address are appended at the end in random order.

Consult me (sjoerd@nmr.chem.uu.nl) about a suitable system address if you want to publish your Spyder module.

## NOCRIPPLED 

Must be followed by other directive keywords, or a non-directive (such as a file list entry). Precedes all other directive keywords.

This statement indicates that it is possible to install the module in a crippled state, lacking some functionality. Other directives preceded by this directive are not critical: failure to meet them puts the module in a crippled state, rather than causing the installation to be broken.

Entries in a file list preceded by this directive are ignored when the module is in a crippled state. Modules in a crippled state can be fixed with Spyderinstall, in which case the non-critical directives are evaluated again, and the crippled state is removed if the directives are now met.

## OS

Must be followed by other directive keywords. Precedes all other directive keywords except NOCRIPPLED.

## REQUIRES

Syntax: ## REQUIRES <keyword> .... 

keyword can be:

- SPYDERMODULE  <module>: Spyder module <module> must be installed

- PYTHONMODULE  <module>: Python module <module> must be installed, this is   checked through the Python import statement.

 - BINARY <filename>: Requires a binary executable or library that is part of the module. The binary <filename> must be located within the module (see the ## BINARY directive) or, if this fails, compiled (see the ## SOURCE directive). It will then be copied to the current module directory.

- LIBRARY <filename>: Requires a binary library that is not part of the module. The binary <filename> must be retrieved (see the ## LIBRARY directive). Under Windows, C:\WINDOWS\SYSTEM32 is added to the search path.

If the library is not found, the installation does not fail, but a warning message is issued. This warning message can be customized with the ## WARNING directive.

- VAR <variable name>:  requires that variable <variable name> is defined in system.fly  (or in another fly file), unless GUESS directives are defined. variable name often describes the directory location of an external program or data file that is used by the module.

- WINDOWS / LINUX  (in case of OS REQUIRES). Works only on the indicated operating system.

## BINARY

Syntax: ## BINARY <filename> = <location>. <location> is added to the list of locations to search during the location process of <filename> (see ## REQUIRES BINARY). This directive is used to locate pre-compiled binaries that are distributed with the module.

## LIBRARY

Syntax: ## LIBRARY <filename> = <location>

location is added to the list of locations to search during the retrieval process of filename (see ## REQUIRES LIBRARY).

## SOURCE

Syntax: ## SOURCE <filename> = <directory>

directory is added to the list of locations to search during the compilation process of filename (see ## REQUIRES BINARY). directory must contain a Makefile. SOURCE does not work on Windows.

## ERRORMESSAGE 

Syntax: ## ERRORMESSAGE <keyword> <parameters> <error message>

This directive overrides the standard error message issued when a ## REQUIRES <keyword> directive fails. parameters is equal to what has been issued to the corresponding ## REQUIRES directive. For example, an error message for “## REQUIRES PYTHONMODULE sys” can be defined with” ## ERRORMESSAGE PYTHONMODULE sys This module requires the Python module sys”.

## WARNING

Syntax: ## WARNING <library filename> <warning message>

When a library cannot be located, the installation does not fail, but a warning message is issued (see ## REQUIRES LIBRARY). This directive overrides this warning message.

## GUESS

Syntax: ## GUESS <variable name> <directory>

If a variable definition is required by ## REQUIRE VAR, but is not defined in any fly file, installation will be unsuccessful. The GUESS directive is meant for those variables that are directory locations of programs or data files. Typically, one or more ## GUESS directives that specify common locations for programs (e.g. /usr/bin, C:\Windows\Program Files) are combined with a  ## VALIDATE directive that checks that the required program or data file is actually there.

For Windows, $WINREG(<key>) can be used inside GUESS directives, so that keys from the Windows register can be retrieved.

##VALIDATE

Syntax: ##VALIDATE <directory variable> <filename>

This directive validates a required variable directory variable (see ## REQUIRES VAR) that specifies a directory  location, by validating that the directory location contains filename.

#INSTALL

Syntax: #INSTALL <install directory variable> [list of filenames]

After successful installation, every filename in the list is copied to install directory variable. Every file must be present in the current module directory.

The data modeling level

Data modeling in Spyder is called in [spy files]. In addition to (a subset of) normal Python code, spy files contain [definitions of data models], [registered converters], and [methods that are registered] for [Acquirement Through Conversion]. There are three Spyder statements for this: data model definition is done by the Type statement, converter registration by the Define statement, and method registration by the Method statement. These statements are not Python code, but curly-braced indented blocks that contain a mix of Python code and non-Python declarations.

Inheritance

It is also possible for a Spyder class to inherit from a parent class

Type MyClass:MyParentClass {

  ...

}

Inheritance in Spyder is basically an include operation: the complete Type definition of the parent class is copied, and the current Type definition is added to it. The Delete statement is only useful in this context: it erases a member or block that was previously defined in the parent class Type definition.

Note that the conversion engine operates on type names, and therefore, registered converters and methods are not inherited from the parent class! This is an intentional feature, allowing you to label data by different class names, leading to different conversion paths.

The Type statement

The type statement has the following syntax:

Type MyClass {

  <member statements> 

  <Python methods> 

  <Delete statements>

  <blocks: validate,form and/or length>

}

Member statements, Python class methods, Delete statements and blocks can be defined in any order. Consistent indentation must be kept.

Valid Spyder class names start with a capital and contain at least one non-capital character. Certain names (None, Exception, Delete, Spyder, True, False) are not allowed.

Think well before choosing a class name, because every name can be used only once in the entire Spyder framework. 

Member statements

Member statements are of the form <Spyder class> <variable name>, for example as in the Coordinate class:

Type Coordinate {

  Float x

  Float y

  Float z

  ...

}

A Spyder class can be either a built-in class (Integer, Float, Bool, String, Data, File) or another data model that was defined using the Type statement.

Optional and default arguments

A member can be made optional by adding a star (*) in front of the member statement:

  *Float x

Alternatively, a default value for a member can be supplied with = . 

 Float x = 1

In both cases, it is not required to supply a parameter for this member during construction. An optional argument for which no parameter is supplied gets the value None.

Note that optional and default members are automatically moved to the end of the model definition (see the [value/keyword constructor]).

Macros

Macros replace a member statement with other text. The following macros are defined in the “core” module:

enum:

Enum values[“a”, “b”, “c”] 

becomes

String values

validate {

   if values != None: assert values in [“a”,”b”,”c”]

}

form {

  OPTION values “a”,”b”,”c”

}

bracketlength:

SpyderClass series[10]

becomes

SpyderClass series

validate {

  if series != None: assert len(series) == 10

}

form {

  LENGTH series 10

}

Python methods

Normal Python methods (defined with def) can be defined inline in the Type statement. On the line above the method definition, a Python decorator may be specified (with the @). Unlike methods defined with the [Method statement], inline-defined methods cannot be [acquired through conversion].

See the documentation of Coordinate for examples.

The validate block

The validate block contains inline Python code. This code is expected to raise an AssertionError (or a derived exception) if the parameters are invalid. If there are multiple validate blocks (for example, those defined in the parent class and in the current class), they are concatenated. Then, the code is put into a validate() method, which is called automatically after construction.

In the validate block, the current object is defined as self. Therefore, any member “mymember” can be accessed as self.mymember, but this is unnecessary: the validate function automatically defines the variable mymember as well.

The form block

The form block contains not Python code, but instead it contains directives to generate GUIs out of the data model. If there are multiple form blocks (for example, those defined in the parent class and in the current class), they are added. 

Form block directives

In principle, every GUI generator has a different set and implementations of form directives, but considerable overlap is expected. These are the ones used by the htmlform module:

<membername> <member description>

Specifies a member description for membername in the HTML form. If no description is specified in the form block, membername itself is used.

TITLE <title>

Defines a title for the HTML form

CSS <css sheet> <maxclass> <cycleclass>

Defines a CSS stylesheet that is used in the HTML form

The  CSS must support the classes p1, td1, h1 and th1, th2, ..., th(n), where n is the the maxclass argument. If the folding depth becomes larger than maxclass, it will be reset to cycleclass and incremented until it reaches maxclass.

HEADER <membername> <header> 

Add header row in front of membername in form.

SUPERHEADER <membername> <superheader> 

Groups membername into the foldable menu superheader. superheader is both the title and an identifier for the foldable menu. Call SUPERHEADER for multiple members and supply an identical superheader value to group them all into the same foldable menu.

TYPE <membername> <type>

Specifies the HTML input tag for membername of type <type>. 

Default is  "text" for Integer,String,Float, "checkbox" for Bool

For composite data models (other Spyder classes defined with Type), the input tag is not specified directly, but their htmlform() methods are called instead.

Types MUST be specified for optional members (set it to "required" if it is composite).

If type is "none", the member is not added to the form (it must be a default or optional member then).

LENGTH <membername> <length>

Member must be Array or String.

Array: add <length> instances of the base type of <membername> to the form.

String: set the maxlength attribute of the HTML input tag to length.

All Arrays must have a LENGTH statement. Arrays of Arrays are not supported by htmlform.

FILE <membername> <fileformat> 

Member must be File or inherit from File.

The HTML input tag for membername is set to “file”.

Specifies the file format of membername . See the File documentation for more information on the file format parameter.

The uploaded text is interpreted in [cgi] as File(<next item on the supplied file list>, "w", <fileformat>, data=<text>).

All Files must have a FILE statement.

OPTION <membername> <comma-separated options>

The HTML input tag of membername is set to “select”, unless it has already been set to “radio”. The user can choose between the provided options.

Example: OPTION mymember “a”, “b”, “c”

OPTIONTITLE <membername> <comma-separated optiontitles>

Supplies the option titles for the options, which must have been previously defined with the OPTION directive.

The number of option titles must match exactly with the number of options

If no OPTIONTITLE statement is given for OPTION, the option values are used as option titles.

Example: OPTIONTITLE mymember “Option a”, “Option b”, “Option c”

DELETE <membername>

This removes all form information associated with membername.

The htmlform generator treats Bool, Integer, Float, String and File and their derived classes as builtin classes, which are directly entered into the form. The Data class is not supported. 

The length block

Contains Python code that is put into the __len__ method of the class, i.e. this code is called by len(object).

The Define statement

The Define statement registers converters with the Spyder framework. There are two possible syntaxes.

The first syntax:

Define OutputClass(InputClass variablename) {

  <inline Python code>

}

for example: 

Define OutputClass(InputClass inputobject) {

  return OutputClass(inputobject.x, 2, 3)

}

The second syntax:

Define OutputClass(InputClass) <Python function object>

for example:

def myconverter(inputobject):

    return OutputClass(inputobject.x, 2, 3)

Define OutputClass(InputClass) myconverter

In the first syntax, Spyder will wrap the code inside a function called spyderconverter_<somenumber>. It is recommended only for short and simple converters that are very unlikely to raise an exception. 

There are three special syntaxes for the Define statement:

- Cast conversion: Define OutputClass(InputClass) CAST

This is equivalent to:

Define OutputClass(InputClass inputobject) {

  return OutputClass(inputobject)

}

- Split conversion: Define OutputClass(InputClassArray) SPLIT

Split converters are only used during [Acquirement Through Conversion]. If mymethod is [registered for] OutputClass, it causes the following code

>>>  i = InputClassArray(...)

>>> i.mymethod()

to be executed as

>>>  i = InputClassArray(...)

>>> [inputobject.convert(OutputClass).mymethod() for inputobject in i]

- Split-none conversion: Define None(InputClass) SPLIT 

Split-none converters are defined for Spyder classes that are lists of heterogenous Spyder objects, such as ObjectList. Their functionality is the same as that of normal split converters, the None indicates that the type of the resulting objects after the split is not known in advance. This represents a difficult case for Spyder's pathfinding algorithm. Therefore, split-none converters should be defined with restraint, to prevent unnecessary conversions.

The Method statement

The Method statements registers methods that will be available for [Acquirement Through Conversion], so that A.methodname() can be executed as A.convert(B).methodname(), if methodname is registered for class B using the Method statement. The following two syntaxes are available for the Method statement (see the [Define statement] for examples).

Method methodname(SpyderClass) <Python function object>

Method methodname(SpyderClass variablename) {

  <inline Python code>

}

This registers the method methodname for Spyderclass. Note that in case of the second syntax, the object on which the method is called is not self, but variablename.

l

Methods can alternatively be defined as normal Python methods in the [Type block], but those methods are invisible to the conversion engine and therefore not available for [Acquirement Through Conversion].

The low level

This describes how to modify and extend Spyder at the deepest level. This documentation is currently a stub. Additional information can be learned by studying the source code of the “core” and “builtin” modules.

Defining new builtin classes

Builtin classes are the elementary building blocks of Spyder data models. A number of them are defined in the builtin module: Integer, String, Float, Bool, File and Data.

Stub: examples can be seen in builtin/basictype.py

Stub: make your class compatible with Array generation, see core/builtinarray.py

Stub: add a ## DEFINE <class name> directive at the top of your file

Stub: add a core.__types entry

Defining new universal methods

Stub: A block with the same name as your method is passed to it

Stub: An example can be seen in core/convert.py

Stub: This can be done in core modules only. Add a ## CORE directive at the top of all your files in the module.

Defining new macros

Stub: An example can be seen in core/enum.py

Stub: This can be done in core modules only. Add a ## CORE directive at the top of all your files in the module

The conversion stack and the Annotate attribute

TODO

