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Argus ONE Plug-In Extensions (PIEs )Technical Notes

Overview

Argus-PIE is an empowering technology which enables users and Devel opers/VARSs of the Argus Open
Numerical Environments (Argus ONE) to tailor and extend the Argus technology for their special
needs. The Argus-PIE technology is based on Argus Open Numerical Environments’ inherent
capabilities and allows devel opers to tap into Argus’ powerful tools from external code. It was
developed by Argus to alow developers to easily and quickly offer and market their advanced
technologies in numerical modeling, geostatistics, 3D visualization and other areas, to the rapidly
growing community of Argus Open Numerical Environments users as well as to their own customers.

Developing and using Argus-PI Es is accomplished without modifying the Argus Open Numerical
Environments, which is an “ Off-the-shelf” application, but rather by programming small C, C++,
Fortran or JAVA functions, linking them as DLL s/Shared-Libraries, and dropping them into a special
directory from which they are seamlessly linked to Argus’ products.

These Plug-ins can be distributed and immediately used by any user of the Argus Open Numerical
Environments.

Note: Argus-PIEs should be used when Argus ONE built-in capabilities like expressions and export
templates, are not sufficient.

Types of Argus-PIEs

Argus-PIEs are categorized according to the functionality they allow you add to Argus ONE and to the
Argus ONE internal datathey alow you to access. Argusis continuously opening its products and
publishing additional Application Programming Interfaces (APIs). Currently four Argus-PIE types are
available. A single Argus-PIE may include as many PIEs of each of the available PIE types, thus
allowing one to develop an application that fully integrates Argus ONE and his/her product.

Function PIEs

A function takes arguments (integers, reals, strings, booleans) and returnsavalue. A function is
accessible from any Argus Expression, including Layer parameters and export templates expressions.
 PIE functionsinstall menu items for themselves in the expression function list.
 PIE functions can be used for units conversions, coordinate system transformations, etc.
 PIE functions are invoked when an Argus expression they appear in is evaluated.

Export Template PIES
An Export Template PIE can define and store, (hidden if necessary), model specific export templates.
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* An Export Template PIE installs a sub-menu item under the Export menu of an Argus ONE layer,
and when invoked, causes the Argus ONE layer it isinvoked from to export the data specified in
the template, and perform any other operations imbedded within it, such as running an external
code.

» Export Template PIES can be used to export data from Argus ONE layersin different formats, to
launch external codes, to create alibrary of export templates for various models, etc.

» Export Template PIEs are invoked when the user pulls the Export sub-menu item they install.

Project PIES

A Project PIE alows one to create amodel specific Argus ONE project having a custom layer structure
which is automatically created. The Project PIE enables devel opers to launch dialogs to alow the user
to input model specific control parameters (such as Non Spatial-dependent variables). The Project PIE
can also saveitsinternal data structure within the Argus Project it creates, and load it when such a
project reloads.

* Project PIEsinstall aNew Project sub-menu item in the File menu and an Edit Project Info sub-

menu item in the Edit menu.

* Project PIEs can be used to fully integrate numerical models within the Argus Environments and
to automate data/layer structures creation.

* Project PIEs are invoked from the File/New sub-menu item and in the Edit menu to allow the user
to invoke the Control Parameters dialogs. Any number of Project PIEs can be installed as FILE/
NEW sub-menus.

Import PIEs

An Import PIE can import datato any layer it isinvoked from. Data can be read from one of the
following sources. any file, another layer, or an internal algorithm.
* Import PIEsinstall sub-menus in the Import menu item under the File menu.
 Import PIES can be used to trandlate data in formats other then Argus generic formats, to perform
coordinate transformations while importing such data, to operate geostatistical algorithms while
importing information, etc.
 Import PIEs are invoked when the user selects the PIE's Import sub-menu.

Interpolation PIES

An Interpolation PIE allows one to customize the way Argus ONE interpolates datain the Data or

Information (contour) layers.
* Interpolation PIEsinstall a new itemsin the Layers Dialog, allowing the user to select one.
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» The selected Interpolation PIE receives all the data points (or contour vertices) in the layer, in
order to prepare it’s internal datatables.

* When a calculation of interpolated value is required, the Interpolation PIE is called again with the
appropriate x, and y values, returning the interpolated value.

Argus ONE Call-Back Functions

In order to allow the PIE programmersto accessArgus internal capabilities, a set of call-back functions
is supplied for the PIE programmers, which can assist them in their work. These functions covers areas
such as:

* Creating and removing layers and parameters.

* Importing and exporting objects from or to various layers.

* Allocating memory.

» Handling of files and directories.

» Reading and setting layers', parameters and objects’ properties.

» Direct manipulation of various objects.

* Interacting with the user.

* Displaying progress-bar for long operations.

* And more...

The call-back funcions are listed in the header file ANECB. H. Please consult thisfile for an up-to-date list
of available functions and their usage details.

Multi-Platform and Platform-Specific solutions

Any one of the Argus-PIE types defined above may be written as a multi-platform solution, that is, a
single c/c++ source code that can be compiled on several target platforms. Since Argus ONE is by itself
amulti-platform application it is beneficial to write multi-platform PIEs.

In some cases, the use of an operating system's special features may be required. Such features may
include GUI specific features (MFC, OWL, MacApp, Matif, and any other GUI tool kit or framework),
3D graphics, and access to peripheral devices (data acquisition).

Argus Interware is developing a basic GUI as part of the Argus Environments to allow developersto
develop multi-platform Argus-PI Es, thus reducing the number of instances where platform specific code
needs to be written.
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PIE-Libraries - Integrating Several Argus-PIES

Argus-PIE libraries may include some, or all of the PIE types described above. For example, asingle
PIE library may integrate a Project-PIE which will create a new document for your model, an Export
Template PIE which will export data to your model and run it, an Import PIE which will read your
model output back into Argus ONE, and PIE-Functions for accessing the various fields of the Project-
PIE data structure, or to support some special conversions.
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Argus Open Numerical Environments
Plug-In Extension Technology

Technical Notes (V 2.0 - May, 1999)

Overview

This document describes in detail how to develop Argus-PlEs and how Argus-PlEs communicate with
Argus Open Numerical Environments (Argus ONE). In this document you will find formal definitions,
aswell as examples. You can use these examples as templates for creating your own PIEs.

When Argus ONE islaunched it searches for Argus-PIE libraries, loads them into memory and initiates
the PIEs. The initialization is performed when Argus ONE calls a special function within the PIE-
library which is named Get ANEFunct i ons. Thisfunction should return all the information required by
Argus ONE so that it can use the various PIEs contained in the library. Thisinformation is comprised of
a descriptor record for each PIE.

The descriptor record includes, among other things, Vendor and Product names. These are very
important fields, as they will help avoid possible collisions between different products your company
develops as well as products devel oped by other companies.

Also included in the descriptor record isits version number. As Argus continues to develop its products
and PIE technology, new additions will be introduced to the descriptors. At each such instance Argus
might increment the record version number. When Argus ONE gets the descriptor record it uses the
version field to properly handle PIEs devel oped using older versions.

Naming Conventions

Below are several conventions we have used throughout the Argus ONE interface and examples:
» Enumeration type names are prefixed by capital E asin EPI EType
» Constants are prefixed by lower-case k asin kFuncti onPl E
» Basic types are declared in capital |etters as ANE_| NT32

Basic data types definitions

Argus has defined several datatypesfor interfacing with Argus ONE. Use these datatypes when writing
PIEs. These data types allow you to use the same variable declarations across different platforms.

ANE typedefs:
* ANE_| NT32 32 bit integer
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ANE_| NT16
ANE_BOOL
ANE_DOUBLE
ANE_STR
ANE_CSTR
ANE_PTR
ANE_CPTR

16 bit integer

boolean (implemented as int)

double precision floating point number

null terminated string (actually achar *)

constant null terminated string (actually aconst char *)
ageneric pointer - implemented asvoi d*

a constant pointer - implemented ascosnt voi d*

Argus PIE Descriptor and related types

The ANEPI EDesc is the basic descriptor record needed to describe each and any Argus-PIE. It contains
the PIE name, vendor and product names as well as the PIE kind and a pointer to arecord of additional
information. The record of additional information is Pl E-type specific. The various types of additional
information records are discussed later in this document.

Below are several definitions of enumerations that are defined for your convenience. Use these
enumerated types in the various fields as necessary:

EPI EType Enumeration

The EPI EType enumerates the different types of PIEs, as more types and APIs are defined by Argus, the
EPI EType enumeration will be extended to support these additional types:

EPI ELayer Type Enumeration

kFuncti onPl E
kExport Tenpl at ePl E
kProj ect Pl E

kl mport PI E

kl nt er pol ati onPl E
kRenunber Pl E

Function Plug In Extension

Export Template Plug In Extension

Project Plug In Extension

Import Plug In Extension

Interpolation Plug In Extension

An extension for node-renumbering algorithm (not implemented yet)

The EPI ELayer Type enumerates the different types of Argus layers:

kPl ETri MeshLayer

kPl EQuadMeshLayer
kPl El nf or mat i onLayer
kPl EG i dLayer

kPl EDat aLayer

kPl EMapsLayer

kPl EDorai nLayer

kPl EG ouplLayer

kPl EAnyLayer

Triangular Finite Elements Mesh Layer
Quadrilateral Finite Elements Mesh Layer
Information Layer

Finite Difference Grid Layer

Static Data Layer

Maps (Grapihcs) Layer

Domain Outline Layer

Group Layer

Denotes compliance with any type of layer
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ENunber Type Enumeration

The ENunber Type enumerates the different value types PIE-Functions can handle. Use it to inform
Argus ONE the type of the parameters your Pl E-Function expectsto receive, aswell asthe type of value
your PIE-function will return:

¢ kPl EBool ean
* kPI El nt eger
* kPI EFl oat

* KPIEString

Constants

ANE_PI E_VERSI ON

ANEPI EDesc Structure

Boolean type, transferred asANE_BOOL
Integer type, transferred asANE_INT32
Float type, transferred asANE_DOUBLE
String type, transferred asANE_STR

The version of the Argus ONE PIE interface. If you use this constant to
initialize the ver si on field of ANEPI EDesc, recompiling the source with
future addition of the PIE interface will result PIE that is compatible with
that latest version.

The ANEPI EDesc structure which is the main descriptor of a PIE, includes the following fields:

ver si on

vendor

pr oduct

nanme

Type: ANE_| NT32

The version of the ANEPI EDesc structure. Thisfield is needed for Argusto be
able to improve the API in the future and to add more fields to the descriptor.
If you use the constant ANE_PI E_VERSI ON to initialize thisfield, you can be
sure that the version is correct when you recompile your PIE using afuture
addition of the PIE interface.

Type: ANE_STR

The name of the vendor. In the future, Argus will use thisfield to allow
Argus ONE to detect name collisions of PIEs from different vendors (Still
not implemented).

Type: ANE_STR

A unique name of the product (for a specific vendor). You should fill it with
your product name, so multiple products can be supported. (Multiple product
tests still not implemented)

Type: ANE_STR

The name of the PIE. Thisfield has different meanings for different types of
PIEs, but in general it should be unique for each type of PIE that you define,
that is, you can have an Import PIE and export PIE with the same name, but
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not two Import PIEs with the same name. (See PIE specific explanations

below)

type Type: EPI EType
The type of the PIE. See description of EPI EType above for available types
of PIEs.

descri ptor Type: ANE_PTR

A pointer to the PIE-specific additional information record. Each PIE type
has a specific descriptor, which contains additional information about it.
Those descriptors are discussed in detail below.

Extension possibility
New types of PIEs can be added in the future without effecting existing PIEs.

If for some reason, new fields are added to ANEPI EDesc, the ver si on field ensures that old PIEswon't
have to change, unless the devel oper chooses to use the new features.

Creating a PIE Library

To Add a PIE to Argus ONE, follow the steps below:

» Write aprogram module (using your programming language of choice) with various functions that
implement the different task of the PIEs.

* Create (asadstatic, or in the heap) ANEPI EDesc structure for each of the of PIEs.

* Create (asastatic, or in the heap) additional information records for each PIE you want to
implement (see specific sections for Funct i onPl EDesc, Expor t Tenpl at ePl EDesc,
| npor t PI EDesc and Pr oj ect Pl EDesc below)

* Define the interface function Get ANEFunct i ons. Thisfunction is called by Argus ONE when the
PIE isloaded and it should return an array of pointersto the different ANEPI EDescS that you have
created:

O In“C” usevoi d Get ANEFunct i ons( ANE_|I NT32* nunmNames, ANEPI EDesc*** descri ptors)

O In“C++” usevoi d Get ANEFuncti ons( ANE_I NT32& nuniNames, ANEPI EDesc** &
descriptors)

¢ numNames should be set to the number of PIES returned

O descri pt or s should be set to an array of ANEPI EDesc* S (ANEPI EDesc pointers) that pointsto
the different ANEPI EDesc records for each PIE

* Create an array of ANEPI EDesc* with enough elements for the PIEs you want to add

* Fill the array with pointers to the descriptors of the PIEs you have created

* Set the numName and descriptors parameters with the number of the PIEs and the array you
created
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OIn“C++":
numNames = number of name
descriptors = thearray
Qin“C":
*numNames = number of name
*descriptors = thearray
» Make sure that the function Get ANEFunct i ons is available exported as an external symbol (see
platform specific section)
» Compile the program and create alibrary:
on Windows 95 and Windows NT createaDLL
on Power Macintosh create a Shared Library
on Unix Workstation create a Shared Object
» Copy the created library to the correct directory
on Windows, ANEPLUGS
On Unix Workstations, ANEPluglns
On PowerMac any folder below the folder the Argus ONE application residesin

Function PIE Descriptor and related types

The Funct i onPI EDesc isthe additional information record which contains additional information that
Argus ONE needsfor each Function PIE. It containsinformation about the parameters types and names,
the type of the return value and pointer to the function that does the calculation.

That function must be in the specific type as described in the section about the PI EFunct i onCal |
below. It recelves an array of pointers to the values of the parameters that you have requested in the
Funct i onPI EDesc record. You should do whatever calculation you need using those values and store
the result in the storage area as pointed by ther esul t pointer.

Below are several definitions of enumerations that are defined for your convenience. Use these
enumerated types in the various fields as necessary:

EFunct i onPl EFl ags enumeration includes the different flags that you can use to customize the
behavior of the Function PIE:

kFunct i onNeedsPr oj ect
If set, the field neededPr oj ect in Functi onPl EDesc must contain the name
of aProject PIE, without which, the function will not be available (not used

yet).

kFunct i onHasCat egory
If set, thefield cat egory in Funct i onPl EDesc mush contain the name of the
category that the function belongsto. Category (like “Math”, “Conversion”,
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etc.) isthe name of a group of functions, that the function belongs to. This
nameisdisplayed in the left side list of the expression dialog (not used yet).

kFuncti onDi spl aysDi al ogWwhenDecl ar ed

kFuncti onl sHi dden

Will allow function PIEs to display adialog when declared by the
Argus ONE user (not used yet).

Will prevent the function from appearing in the Expression Dialog Box (the
“Calculator” Dialog Box). Use this flag when declaring functions that are
required internally by other PIEsin thelibrary, and you don’t want the user to
access them (these functionscan be used by the user, however, but they must
be typed in explicitly).

Pl EFuncti onCal | pointer to function

Your Function PIE should supply Argus ONE with a pointer to the function that performs the needed
calculation. This function should be in the exact form that Argus ONE expectsit to be, otherwise a
runtime error might occur when Argus ONE triesto call your function.

Your function should be defined as follows:

e ‘'C' version:

voi d MyFuncti on(const ANE DOUBLE* refPtX, const ANE DOUBLE* refPtY, ANE | NT16
nunPar ans, const ANE_PTR* paraneters, ANE_PTR funHandl e, ANE_PTR reply)

e ‘C++' version:

voi d MyFuncti on(const ANE DOUBLE& ref Pt X, const ANE DOUBLE& refPtY, ANE | NT16
nunPar ans, const ANE_PTR* paraneters, ANE_PTR funHandl e, ANE_PTR reply)

ref Pt X
refPty
nunPar ans

paranet ers

f unHandl e

Reference point x coordinate. Passed by reference.
Reference point y coordinate. Passed by reference.
Number of parameters passed by value.

Array of size nunPar anms with pointers to the parameters values. The type of
each value isin accordance with the type you have supplied in the
Functi onPI El nf 0.

Thesamehandlethat ispassedinf unct i onHadnl e field of Funct i oPI EDesc
(not used yet).

10
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reply

Constants

A pointer to the address of the reply. The type of the pointer depends on the
return type of the function. Your function must store the calculation result
into that address.

FUNCTI ON_PI E_VERSI ON

FunctionPIEInfo structure

ver si on

functionFl ags

nanme

addr ess

returnType

numPar ams

nunOpt Par ans

The version of the Function PIE interface. If you use this constant to
initialize the ver si on field of Fucnt i onDesc, recompiling the source with
future additions of the PIE interface will result PIE that is compatible with
that latest version.

Type: ANE_| NT32

The version of the Funct i onPI EDesc structure. Thisfield is needed for
Argus to be able to improve the APl in the future and to add more fields to
the descriptor. If you use the constant FUNCTI ON_PI E_VERSI ON to initialize
thisfield, you can be sure that the version is correct when you recompile your
PIE using a future addition of the PIE interface.

Type: EFunct i onPl EFl ags
Flags that enable or disable features and/or functionality of the function PIE.

Type: ANE_STR
The name of the function. In the current APl version, this name should be the
same as the name in the ANEPI EDesc that defines the function PIE.

Type: Pl EFuncti onCal |
Address of the function that does the cal cul ation.See the section about
Pl EFuncti onCal | above. Thisfield isthe reason for function PIE.

Type: EPI ENunber Type
The type of the function return value.

Type: ANE_I NT16
Number of mandatory parameters the function receives as input.

Type: ANE_I NT16
Maximum number of optional parameters the function can receive as input,
in addition to the nunPar ans mandatory parameters. For example if

11
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par anNanes

par aniypes

functi onHandl e

cat egory

neededPr oj ect

nunPar ans IS 2 and nunOpt Par ans is 3, Argus ONE will let the user specify
2, 3, or 4 parameters for your function.

Type: ANE_STR*

An array of strings, terminated by anull pointer (not a pointer to null
string! ), which contains the names of the parameters that the user seesin
the Expression-Dialog when selecting the function name from the list. For
example afunction that converts from degree-minute-second notation to

decimal degrees would have 3 parameters names:
paramNanes = {“Degree”, “Mnutes”, “Seconds”, 0};

Type: EPI ENunber Type*

An array of types of the parameters. The array isterminated by zero. For the
former example you should use 3 real parameters:

par aniTypes = {kPI EFl oat, kPl EFl oat, kPIEFloat, O0};

Type: ANE_PTR
A handle that can be later used by the function (not used yet).

Type: ANE_STR

The name of the category that function will appear in the expression dialog.
Thisfield isreferenced only if theflagskFunct i onHasCat egory issetinthe
field f unct i onFl ags (not used yet).

Type: ANE_STR

The name of a project that the function needs in order to be available. Use
thisfield if your function is specific to a certain project and should not be
called on any other document. Thisfield isreferenced only if the flag
kFunct i onNeedsPr oj ect issetinthefieldfuncti onFl ags (not used yet).

Implementing Simple Function

Below isasmall sample code that defines a Function PIE that calculates the absolute value of it's

(single) parameter:

/******************************************************************************\

*

*
*
*

MCDULE: AbsFunPI E. cp

PURPCSE: To provide a Deno Function PIE tenpl ate.

12
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*

* FUNCTI ONS:

*

*  COMMVENTS:

\******************************************************************************/

/* for function PIE, include “FunctionPl E h”, which includes al so “ANEPI E. h” for you */
#i ncl ude “FunctionPl E h”

/* always renenber to include <math. h> when calling mathematical functions */
/* that return doubles, or else ‘C assunmes that the result is int. */
#i ncl ude <mat h. h>

/1 PIE Function definition
/1 * [

/1 Function definition:
// Define an abs function that (surprise!) return the absol ute val ue of
// its paraneter (of type double)

static void

GPl EAbsMVFun( const  ANE_DOUBLE* ref Pt X /* the x coord. of ref. point (not used) */
const ANE _DOUBLE* refPtY, /* the y coord. of ref. point (not used) */
ANE | NT16 nunPar ans, /* num of parans (not used, should be 1) */
const ANE_PTR* paraneters, /* array of (1) paraneters */
ANE_PTR funHandl e, /* not used */
ANE PTR reply /* where the reply should return */ )

{

/* extract the parameter for the function, which is known to be double */
ANE_DOBLE paranil = *( ANE_DOUBLE*) (parameters[0]);

/* calculate the function */
ANE_DOBLE result = fabs(parant);

/* return the result as a doubl e*/
*(ANE_DOUBLE*)reply = result;

} /* GRUnPTOMVFun */

13
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¢Arg
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//PIE handling functions and decl arati ons

11

struct ANEP| EDesc* gFunDesc[1];
/* “PIlE_Abs” function part */

struct ANEP| EDesc gPl EAbsDesc;
struct FunctionPl EDesc gPl EAbsFDesc;
char* gpnNunber[2] = {“Nunber”, O0};
enum EPI ENunber TypegCneFl oat Types| 2]

= {kPI EFl oat, (EPI ENunber Type) 0};
voi d
Get ANEFunct i ons( ANE_I NT32* nuniNanes,
{

*nurmNanes = 0;

/*

/*
/*
/*
/*
/*

prepare a list of 1 PIE descriptor */

PIE defcriptor */

Function PIE information record */

l'ist of one paraneter name */

list of paraneters types for the function */
one float paraneters */

struct ANEP| EDesc*** descriptors)

/* prepare Function PIE information record for “PIE _Abs” function */

gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.
gPl EAbsFDesc.

nane = “Pl E_Abs”;

address = @GP EAbsMVFun;
type = kPl EFl oat ;

nurmPar anms = 1;

nunOpt Parans = O;

par amNanes = gpnNunber ;

par anTypes = gneFl oat Types;

/* prepare Argus ONE PIE descriptor for “PIE_Abs” function

gPl EAbsDesc. versi on = ANE_PI E_VERSI O\
gPl EAbsDesc. nane = “Pl E_Abs”;

gPl EAbsDesc. t ype = kFuncti onPl E;

gPl EAbsDesc. descri ptor = &Pl EAbsFDesc;

gFunDesc[ (*num\anes) ++] = &gPl EAbsDesc;

*descri ptors = gFunDesc;

ver si on = FUNCTI ON_PI E_VERSI O\
functionFal gs = (EFuncti onPl EFl ags) 0;

14

/*
/*
/*
/*
/*
/*
/*
/*
/*

use constant here */

no speci al features */

narme of function */

function address */

return val ue type */

nunber of parameters */

nunber of optional paraneters */
ptr to paraneter names |ist */
ptr to paraneters types list */

*/

/*
/*
/*
/*

use constant here */

nane of PlIE */

PIE Type: PIE function */
poi nter to descriptor */

/* add descriptor to list */

/* return array of descriptors */
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Future examples will include:
* Implementing functions with variable number of parameters
* Implementing functions that receive Real, Int, String
» Implementing several function within a single implementation

Export Template PIES

Pl EExpor t Get Tenpl at e callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE_STR* ret urnTenpl at e)

aneHandl e a handle to be used when calling ANE_Xxx functions from this callback.
Thishandleisvalid only in this function call scope.

returnTenpl ate a pointer where the template (of type ANE_STR) should be stored. Make
sure the memory that contains the template is no automatic (on the stack).
The memory can be either static or on the heap (malloc, new).

Pl EExport Cal | Back callback definition:
voi d Xxxx( ANE_PTR aneHandl e)

aneHandl e ahandlethat is used then calling ANE_Xxx functions from this callback.
This handleisvalid only in this function call scope.

EExpor t Tenpl at eFl ags enumer ation

kExpor t Dont ShowPar anDi al og
if thisflagisset, Argus ONE will not display the standard export parameters
dialog

kExpor t Dont ShowFi | eDi al og
if thisflag is set, Argus ONE will not display thefile dialog (the dialog where
the user can select the name of file to export to.)

kExport Cal | PreExport
if thisflag is set, the function whose address is stored in preExportProc field
of ExportTemplatePl EDesc structure, is called before the export process
starts (not used yet).
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kExport Cal | Post Export

if thisflag is set, the function whose address is stored in postExportProc field
of ExportTemplatePlEDesc structure, is called after the export process ends
(not used yet).

kExport Dont Get Tenpl at e

if thisflag is set, the function, whose address is stored in getTempalteProc
field of ExportTemplatePIEDesc structure, isNOT called in order to get the
export template. This meansthat if the PIE exports the layer, it doesn’'t use
the export template to do thisjob (not used yet).

kExpor t NeedsPr oj ect if thisflag is set, the field neededProject of ExportTemplateDesc structure

contains the name of a project, without which, the Export Template PIE will
not add a menu item to the export sub menu (not used yet).

Expor t Tenpl at ePl EDesc Structure

version

name

export Type

exportFlags

get Tenpl at ePr oc

Type: ANE_INT32

the version of Export Template PIE interface. If you use
EXPORT_TEMPLATE_PI E_VERSI ON constant, then whenever you recompilethe
Export Template PIE, the latest version is set to thisfield.

Type: ANE_STR

the name of the Export Template PIE. In thisversion, this name should be the
same as name field in the ANEPIEDesc structure that refer to the Export
Template PIE.

Type: EPI ELayer Type

mask of layer types that the Export Template PIE can handle. The name of
the Export Template PIE will appear in the Export submenu of every layer
whose type is masked by thisfield.

Type: EExportTemplateFlags
flags the enable and disable special features of the Export Template PIE. See
description of EExportTemplateFlags for available features.

Type: Pl EExpor t Get Tenpl at e

function to be called in order to get an export template to be executed for the
layer from which the menu item was called. Thisfunction is called only if
flag KExportDontGetTemplate is NOT set in exportFlags field.
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pr eExport Proc Type: Pl EExport Cal | Back
function to be called before the export process starts. This function is called
only if flag kExportCallPreExport is set in exportFlags field (no used yet).

post Export Proc Type: Pl EExport Cal | Back
function to be called after the export process ends. This functionis called
only if flag KExportCall PostExport is set in exportFlags field (no used yet).

neededPr oj ect Type: ANE_STR
name of the project that the Export Template PIE requires. If the flag
KExportRequiresProject is set in the exportFlags field, then the menu item for
this export template will be added only to documents that were created by
neededProject (no used yet).

Using Function PIE to improve Export Template PIE performance

It is possible to improve performance of some actions of the Export Template PIE using FunctionPIEs.
You can use the kFunct i onl sH dden flag to hide these functions from the user.

To call Function PIEs as procedures from an Export Template in general, and Export Template PIEs in
particular use the “ Evaluate Expression” command:

Eval uat e Expressi on: SAMPLE FUNCTI ON_PI E()

Implementing Simple Export Template PIE

7 steps of developing Export Template Extension:
* Create aworking export template
* Define afunction that return the template (see GSimpleExportTemplate)
» Define ANEPIEDesc and ExportTemplateDesc structures
* Define GetANEFunctions function
* Fill the structures you declared in step 3
* Define an array of ANEPIEDesc pointers (gPIEDesc)
» Add the address of the structure you created in step 3 to the array.

/******************************************************************************\

*

*  MDULE si npl e-export.c

*

\******************************************************************************/
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#i ncl ude “Export Tenpl at ePl E. h”

voi d GSi npl eExport Tenpl at e( ANE_PTR Handl e, ANE_STR* ret urnTenpl at e)
{
static char tenplate[] =

“Redirect output to: $BaseNane$\n”
“Loop for: H enents\n”
“Start a new line\n”
“Export expression: \"Triangle \"\n”
“Export expression: N hNodeX(1); [F8.2]\n"
“Export expression: N hNodeY(1); [F8.2]\n"
“Export expression: N hNodeX(2); [F8.2]\n"
“Export expression: N hNodeY(2); [F8.2]\n”
“Export expression: N hNodeX(3); [F8.2]\n"
“Export expression: N hNodeY(3); [F8.2]\n"

“BEnd line\n”
“End | oop\ n”
“Bnd file\n\n";

*returnTenpl ate = tenpl ate;
} /* GSinpl eExport Tenpl ate */

static struct Export Tenpl at ePl EDesc gSi npl eExport Tenpl at eTDesc;
static struct ANEPI EDesc gSi npl eExport Tenpl at eDesc;

static struct ANEPI EDesc* gPl EDesc[ 1];

voi d
Get ANEFunct i ons( 1 ong* nuniNames, struct ANEPI EDesc*** descri ptors)
{

*nurmNanes = 0;

gSi npl eExport Tenpl at eTDesc. ver si on = EXPCORT_TEMPLATE_PI E_VERSI O\
gSi npl eExport Tenpl at eTDesc. nane = “Si npl e Export PIE’;

gSi npl eExport Tenpl at eTDesc. export Type = kPl ETri MeshLayer ;

gSi npl eExport Tenpl at eTDesc. export Fl ags = kExpor t Dont ShowPar anDi al og;
gSi npl eExport Tenpl at eTDesc. get Tenpl at eProc = GS npl eExport Tenpl at e;

gSi npl eExport Tenpl at eDesc. name = “Sinpl e Export PIE’;
gSi npl eExport Tenpl at eDesc. t ype = kExport Tenpl at ePl E;
gSi npl eExport Tenpl at eDesc. descri ptor = &S npl eExport Tenpl at eTDesc;
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gPl EDesc[ *numNanes] = &gSi npl eExport Tenpl at eDesc;

(* nurmNanes) ++;

*descriptors = gPl EDesc;

}

Import Extension

| nport Pl EI nf o Structure

ver si on

nanme

i mport Fl ags

t oLayer Types

fronlLayer Types

dol mport Proc

neededPr oj ect

Type: ANE_I NT32

the version of the Import PIE. If you use the constant
IMPORT_PIE_VERSION, then whenever you recompile the Import PIE the
latest version number is stored in thisfield.

Type: ANE_STR

the name of the Import PIE. In this version of Import PIE, this name should
be the same as the name field of the ANEPIEDesc structure that refersto the
ImportPIEInfo structure

Type: El npor t Pl EFI ags
flags that enable or disable special features of the Import PIE. See below for
description of EImportPIEFlags values.

Type: EPI ELayer Type
mask of layer types that this Import PIE can import to.

Type: EPI ELayer Type
mask of layer typesthat the Import PIE can import from. Thisfield isignored
unless kimportFromLayer is set in the importFlags (not used yet).

Type: Pl El npor t Proc
the procedure that is called when the user select the menu item from the
Import sub menu. See description of PIEImportProc for more information.

Type: ANE_STR
if the flag kI npor t NeedsPr oj ect IS set, then the Import PIE name is added
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to the Import submenu only if the name of the project that created the
document equalsto thisfield (not used yet).

El npor t Pl EFI ags enumeration

kIl npr ot FronFi | e if thisflag is set, then the Import File Dialog is displayed, to let the user
choose the file to import from. The function pointed by dolmportProc
receives the name of the file chosen.

kl mpor t FronLayer if thisflagis set, then adialog with alist of layers that match the field
fromLayerTypesis displayed. A handle to the layer selected by the user is
passed to the function pointed by dolmportProc.(not used yet)

kl npor t NeedsPr oj ect if thisflag is set, then only documents that were created by a Project PIE
whose name equal's to the neededProject field can use the Import PIE.

| MPORT_PI E_VERSI ON Type: constant
aconstant to be used to initialize the version field of ImportPIEDesc
structure. If you use this constant to initialize the field, each time you
recompile the Import PIE you automatically use the latest version of the
Import PIE interface.

Pl El nport Proc callback definition:
voi d Xxxx(ANE_PTR aneHandl e, cosnt ANE_STR fil eNanme, ANE PTR | ayer Handl e)

aneHandl e ahandle to be passed to each ANE_Xxxx function called by this callback.
This handleisvalid only in the scope of the call.

fil eName if kI mpr ot FronFi | e is set, then this parameter contains the full name (path
and file name) of the file chosen by the user.

| ayer Handl e if kI mpor t FromLayer is set, then this parameter contains a handle of the
layer the user chose to import from (not used yet).

Related Argus ONE callback functions:
ANE_| nport Text ToLayer (ANE_PTR aneHandl e, ANE_STR buf);
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aneHandl e the handle that was passed as a parameter to the dolmportProc

buf astring that contains the text to be imported to the layer. The format of the
string is the same as the format of afile imported to the layer using the
Import Text menu item.

Importing from external file

/***-k**************************************************************************\
*
N ) . .
MODULE: sinpl e_inport.c
*

\******************************************************************************/

#incl ude “InportPl E h”
#i ncl ude “ ANECB. h”

#i ncl ude <stdio. h>
#incl ude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <mat h. h>

stati c sReserve(char** buf, int* bufLen, int ninLength)

{

int newLen;

if (*buflLen > m nLengt h)
return;

newLen = *buf Len*1. 5;
if (newLen <= m nLengt h)
newLen = mnLength + 32;

if (*buf)

*buf = real |l oc(*buf, newLen);
el se

*buf = mal | oc(newLen);

*puf Len = newlLen;
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static void GSinpl el nport Proc(ANE_PTR aneHandl e, ANE_STR fil eNane, ANE_PTR | ayer Handl e)
{

/*************************************************************************
khkkkkhkkhkkhkkhkhkkkhkkhkkhkkhkkhkhkkhkkhkhkhkkhkhkkhkhkhkkhkkhkkhkkhkhkhkhkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkkhkhkhkhkhkkkkk*k

* %

** This function is where ‘Inport’ extension works.

* %

**  The input paraneters are:

** aneHandl er - a handl e that you pass to Argus (pen Nunerical Environments API
** fileName - the file name of the file selected by the user (if you asked one)
** |ayerHandle - (for future use) the handl e of the |ayer selected by the user
** this handle will be used to get information fromthis |ayer

* %

** This function is very sinple:

** |t defines the string to be inported (a single well at position (10, 10))

** and calls the function ANE | nport Text ToLayer (aneHandl e, inp) where

** aneHandle is the first paraneter transferred to this function

** jnpis the inport string

** |t also printf the fileName and the inport string to stdout, for debuggi ng
**  purposes.

* *

**  \Where to go from here?

* %

** The nost trivial path is to use fileName to open the file, read infornation
** fromit, and creating inport string using the information fromthe file

* %

** Many other options are avail able, including displaying a dialog and usi ng

** the paranmeter fromthe dialog to create information, or even creating random

** information, wthout using any data, neither fromuser, nor fromfile.
* %

khkkkkkhkkhkkhhkkhkkhhkkhhkdhhkhhkkhhkkhhhkkhhkhdhhkhhkkhhkhhhkkhhkhkhhkkhhhkkhhkhhhkkdhhkkhhkkhhkkdhkhhkxkdhkkhkdkx*

*************************************************************************/

char* buf = 0;

int buflLen = O;

int loc = 0;

FILE* f = fopen(fileNane, “r”);
doubl e centerx, centery, radius;
int nunPoints = 20;
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int i;
doubl e angl e;
int n;

fscanf (f, “%f %Uf %f”", &enterx, &centery, &radius);

sReserve( &uf, &buflen, |oc+17);
sprintf(buf+l oc,”%d %40f\n%”, nunPoi nts+l, M Pl *radius*radi us, &n);
| oc+= n;

for (i =0; i <= nunPoints; i++)

{
angl e = 2. 0*M_PI *(doubl e) (i %unPoi nt s)/ (doubl e) nunPoi nt s;
sReserve(&uf, &buflLen, |oc+1l);
sprintf(buf+l oc,”%0lf %", centerx+radi us*cos(angle), &n);
| oc+= n;
sReserve(&uf, &buflLen, |oc+1l);
sprintf (buf+l oc,” %0l f\n%"”, centery+radius*sin(angle), &n);
| oc+= n;

}

buf[loc] = ‘\0";
ANE | nport Text ToLayer (aneHandl e, buf);
free(buf);

} /* GrawerlnportProc */

/*
//PIE handl i ng functions
/1 */

struct |nportPl EDesc gSi npl el nport | Desc;
struct ANEPI EDesc gSi npl el nport Desc;

struct ANEP| EDesc* gFunDesc[ 20] ;

voi d
Get ANEFunct i ons( ANE_I NT32* nunNames, struct ANEPI EDesc*** descri ptors)
{
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*nurmNanes = 0;

gSi npl el nport | Desc. version = | MPCRT_PI E_VERSI O\

gSi npl el nport | Desc. name = “Si npl el nport”;

gSi npl el nport | Desc. i nport Fl ags = kil nport Frontil e;

gSi npl el nport | Desc. t oLayer Types = kPI El nf or mat i onLayer ;

gSi npl el nport | Desc. fronmLayer Types = kPl ETri MeshLayer | kPl El nf or mati onLayer;
gSi npl el nport | Desc. dol nport Proc = GSi npl el nport Proc;

gSi npl el nportDesc. nane = “Sinple Inport...";
gSi npl el nport Desc. type = Kkl nportPl E
gSi npl el nport Desc. descri ptor = &Si npl el nport | Desc;

gFunDesc[ *numNaes] = &gSi npl el nport Desc;

(* nurmNanes) ++;
*descriptors = gFunDesc;

}
Importing from another layer
Using internal algorithms

generating random data

Project PIEs

ProjectPIEDesc structure

version Type: ANE_I NT32
the version of the Project PIE interfaces. If you use PROJIECT_PI E_VERSI ON
toinitialize thisfield, every time you recompile the Project PIE, you
automatically use the latest version of the API.

name Type: ANE_STR
the name of the project. In the current version of the interface, this name
should be the same as the name field of the ANEPI EDesc structure that refers
to this structure.

proj ect Fl ags Type: EPr oj ect Pl EFl ags
flags the enable or disable special features of the Project PIE. See
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creat eNewPr oc

edi t Proj ect Proc
cl eanPr oj ect Proc

saveProc

| oadPr oc

EPr oj ect PI EFI ags for amore complete description of the actions controlled
by the flags.

Type: PI EPr oj ect New

apointer to afunction called when anew project is created. See the
description of PIEProjectNew call back for the parameters that are passed to
the PIE.

Type: Pl EPr oj ect Edi t

apointer to afunction called when the “Edit Project Info...” menu itemis
selected by the user. The menu item is available only if the project has the
flag kPr oj ect CanEdi t Set in the projectFlags field. See below the
description of PIEProjectEdit for more information about the parameters that
are passed to the function.

Type: PI EProj ect d ean

apointer to afunction called when a document that was created by the
project is about to be closed. Thisfunction iscalled only if the flag

kPr oj ect Shoul dd ean is set in the projectFlags field. See below the
description of PIEProjectClean for more info about the parameters that
passed to the function.

Type: PI EPr oj ect Save

apointer to afunction called when the document that was created by the
project issaved. Thisfunctioniscalled only if theflag kPr oj ect Shoul dSave
Is set. See description of PIEProjectSave for more information about the
parameters that are passed to the function.

Type: PI EPr oj ect Load

a pointer to afunction called when the document that was created by the
project isloaded. Thisfunctioniscalled only if the flag

kPr oj ect Shoul dSave is set. See description of PIEProjectLoad for more
information about the parameters that are passed to the function.

EPr oj ect Pi eFl ags enumeration

kProej ct Di spl aysDi al og (not used yet)

kPr oj ect Shoul dSave

if thisflag is set, the functions pointed by saveProc and LoadProc are called
when a project created by the project is saved or loaded respectively.
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kPr oj ect CanEdi t if theflag is set, amenu item “Edit Project Info...” is added to the edit menu.
When this menu item is selected, the function pointed by editProjectProc is
called.

kProj ect Shoul dd ean if thisflagsis set, the function pointed by cleanProjectProc is called before
the document is closed. This allows the project to free dynamic memory
allocated when the project created the document, or loaded it from disk.

PRQIECT_PI E_VERSI ON Type: constant
aconstant that should be used to initialize the version field of
ProjectPIEDesc. If you use this constant, then every time you recompile the
Project PIE, you automatically use the latest version of the interface.

Pl EPr oj ect New callback definition
voi d Xxx( ANE_PTR aneHandl e, ANE _PTR* r Pl EHandl e, ANE_STR* returnLayer Tenpl ate)

aneHandl e a handle that should be passed to all ANE_Xxx function called from this
callback. Thishandleisvalid only in this callback scope.

r Pl EHandl e apointer to a place where the Project PIE can store a handle that will be
passed to its callback functions.

retrunLayer Tenpl at e a pointer to a place where the Project PIE should save the layer structure of
the document it is about to create. The memory that contain this structure
should not be automatic (that it, on the stack), but rather static or dynamic (in

the heap).

Pl EPr oj ect Edi t callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE_PTR PI EHandl e)

aneHandl e a hanle that should be passed to all ANE_Xxx function called from this
callback. Thishandleisvalid only in this callback scope.
Pl EHandl e the handle that was returned by the newProc in rPIEHandle.

Pl EPr oj ect O ean callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE_PTR Pl EHandl e)
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aneHandl e a handle that should be passed to all ANE_Xxx function called from this
callback. Thishandleisvalid only in this callback scope.

Pl EHandl e the handle that was returned by the newProc in rPIEHandle.

Pl EPr oj ect Save callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE_PTR Pl EHandl e, ANE_STR* r Savel nf 0)

aneHandl e a hanle that should be passed to all ANE_Xxx function called from this
callback. Thishandleisvalid only in this callback scope.

Pl EHandl e the handle that was returned by the newProc in rPIEHandle.

r Savel nf o apointer to a place where anull terminated string that contains the
information of the Project PIE to be saved. Make sure that the memory that
contains thisinformation is not automatic (that is, on the stack) but static or
dynamic (on the heap)

Pl EPr oj ect Load callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE _PTR* r Pl EHandl e, ANE_STR | aodl nf 0)

aneHandl e a hanle that should be passed to all ANE_Xxx function called from this
callback. Thishandleisvalid only in this callback scope.

r Pl EHandl e a pointer where the memory of the project handle should be saved. The
project handle has the same information and meanings as the one return by
the newProjectProc, since this handle is the one passed to al other callbacks.

| oadl nfo anull terminated string that contains the information saved by saveProc.

Simple Project PIEs

/******************************************************************************\

*

*  MODULE sinpl e-project.c

*

\******************************************************************************/

#incl ude “ProjectPl E h”
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static
voi d GSi npl eExport New( ANE_PTR Handl e, ANE_PTR* r Pl EHandl e, ANE_STR* rLayer Tenpl at e)
{
static char layerStructure[] =
“Layer:\n”
“(\n”
“Nane: \”Si npl e Donai n\"\n”
“Units: \"Density\”\n”
“Type: \” Dormai n\”"\n”
“Misible: Yes\n”
“Interpretati on Met hod: Nearest\n”
“\
“Parameter: \n
“(\n”
“Nane: \”"Density\”"\n”
“Units: \"Units\"\n”
“Val ue Type: Real\n”
“Value: \"0\"\n"
“Paramet er Type: Layer\n”
“I\n”
“J\n”
“Layer:\n”
“(\n”
“Nane: \”"Si nple Density\”\n”
“Units: \"Units\”\n”
“Type: \”"Infornation\”\n"
“Misible: Yes\n”
“Interpretati on Met hod: Nearest\n”
“\ e
“Parameter: \n
“(\n”
“Nane: \”"S nple Density\”\n”
“Units: \"Units\"\n”
“Val ue Type: Real\n”
“Value: \"0\"\n"
“Paramet er Type: Layer\n”
“I\n”
“J\n”
“\ e
“\
“Layer:\n”

”

”
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“(\n”
“Nane:
“Units:
“Type:
“M si bl

\"Sinple@id\"\n"

\"Units\”"\n”
\"@id\"\n”
e: Yes\n”

“Donai n Layer: \”Sinpl e Domai n\”\n”
“Density Layer: \"Sinple Density\”\n"

“\ "
“Tenpl ate: \n”
“(\n
“Line: \"File: $BaseNarme$\”\n”
“Line: \"\\tLine\"\n"
“Line: \"\\tExpr: NunRows(); [I8]\"\n"
“Line: \"\\tExpr: NumColums(); [I8]\"\n"
“Line: \"\\tExpr: NunmBl ockParaneters()+1 [18]\"\n”
“Line: \"\\tEnd line\"\n"
“Line: \"\\tLoop: Rows\”\n”
“Line: \"\\tLine\"\n"
“Line: \"\\tExpr: N hRowPos($Rows) [F8.2]\"\n"
“Line: \"\\tEnd line\"\n"
“Line: \"\\tEnd | oop\”\n”
“Line: \"\\tLoop: Col ums\”\n”
“Line: \"\\tLine\"\n"
“Line: \"\\tExpr: N hGCol ummPos($Col um$) [F8.2]\"\n”
“Line: \"\\tEnd line\"\n"
“Line: \"\\tEnd | oop\”\n”
“Line: \"\\tMatrix: BlocklsActive() [I1]\"\n”
“Line: \"\\tLoop: Block Paraneters\”\n”
“Line: \"\\tLine\"\n"
“Line: \"\\tEnd line\”"\n"
“Line: \"\\tLine\"\n"
“Line: \"\\tExpr: \\\"# $Paraneter$\\\"\"\n"
“Line: \"\\tEnd line\"\n"
“Line: \"\\tMtrix: $Paraneter$ [F8.2]\"\n"
“Line: \"\\tEnd | oop\”\n”
“Line: \"\\tEnd file\"\n"
“Line: \"\"\n”
“\n
“I\n\n”;

*rLayer Tenpl ate = | ayer Structure;
} /* GSinpl eExport Tenpl ate */

static struct ProjectPl EDesc gSi npl eProj ect PDesc;
static struct ANEPI EDesc gSi npl eProj ect Desc;
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static struct ANEPI EDesc* gPl EDesc[ 20];

voi d
Get ANEFunct i ons( 1 ong* nuniNames, struct ANEPI EDesc*** descri ptors)
{

*nurmNanes = 0;

gSi npl ePr oj ect PDesc. versi on = PRQJIECT_PI E_ VERSI O\

gSi npl eProj ect PDesc. name = “Sinpl e Project”;

gSi npl ePr oj ect PDesc. proj ect Fl ags = (enum EPr oj ect Pl EFl ags) O;
gSi npl ePr oj ect PDesc. creat eNewPr oc = GSi npl eExport New,

gSi npl eProj ect PDesc. edi t Proj ect Proc = 0;

gSi npl ePr oj ect PDesc. cl eanProj ect Proc = 0;

gSi npl ePr oj ect PDesc. saveProc = 0;

gSi npl ePr oj ect PDesc. | oadProc = 0;

gSi npl eProj ect Desc. hame = “Sinple Project”;
gSi npl eProj ect Desc. type = kProj ect Pl E
gSi npl eProj ect Desc. descri ptor = &gSi npl ePr oj ect PDesc;

gPl EDesc[ *numNanes] = &gSi npl ePr oj ect Desc;
(* nurmNanes) ++;

*descriptors = gPl EDesc;

Integrating Template Extension and Project Extension

Not documented yet.

Interpolation PIEs

Interpolation PlEs add new methods for interpolating data points or contour vertices. The PIE suppliesa
call-back function which will be called by Argus ONE to calculate the layer values at given x, y
coordinates. The PIE can also use ablock of information that reflects all the data pointsin the layer. In
order to prepare such a block the PIE should supply Argus ONE with a preparation call-back function.
This function receives all the data pointsin the layer and their values, it should then calculate any
appropriate information and supply Argus ONE with a pointer to that information block. This pointer
will be passed to the calculation call-back function in al consecutive interpolation calls.
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Pl El nt er pol at i onPreProc callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE _PTR* r Pl EHandl e, ANE | NT32 nunPoi nts, ANE _DOUBLE* xCoor ds,
ANE_DOUBLE* yCoords, ANE DOUBLE* val ues)

aneHandl e

r Pl EHandl e

nunPoi nt s

xCoor ds

yCoor ds

val ues

a handle to be used when calling ANE_Xxx functions from this callback.
Thishandleisvalid only in this function call scope.

put here a pointer to the PIE’s memory block. This pointer will be passed
then to the interpolation call-back function.

number of data points (or contour vertices) in the layer.

an array of nunPoi nt s values, representing the x coordinates of the data
points.

an array of nunPoi nt s values, representing the y coordinates of the data
points.

an array of nunPoi nt s values, representing the values of the data points.

Pl El nt er pol at i onEval Proc callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE_PTR pi eHandl e, ANE DOUBLE x, ANE_DOUBLE y, ANE DOUBLE* rResult)

aneHandl e

pi eHandl e

X

y

rResul t

a handle to be used when calling ANE_Xxx functions from this callback.
Thishandleisvalid only in this function call scope.

apointer to the PIE’'s memory block (which was given by r Pl EHandl e
previoudly).

x coordinate of the required interpolation point.
y coordinate of the required interpolation point.

put the result of the calculation here.

Pl El nt er pol ati onCdl ean callback definition:
voi d Xxx( ANE_PTR aneHandl e, ANE_PTR pi eHandl e)

aneHandl e

pi eHandl e

a handle to be used when calling ANE_Xxx functions from this callback.
This handleisvalid only in this function call scope.

apointer to the PIE’'s memory block, should be cleaned up.
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El nt er pol at i onFl ags enumeration

kl nt er pol ati onl ncrerment al
Not implemented yet

ki nterpol ationCall Pre
if thisflagis set, Argus ONE will call the call-back function
Pl El nt er pol ati onPreProc.

kl nt er pol ati onCl ean
if thisflag is set, Argus ONE will cal the call-back function
Pl El nt er pol ati ond ean.

Expor t Tenpl at ePl EDesc Structure

version Type: ANE_INT32
the version of Interpolation PIE interface. If you use
| NTERPOLATI ON_PI E_VERSI ON constant, then whenever you recompile the
Interpolation PIE, the latest version is set to thisfield.

name Type: ANE_STR
the name of the Interpolation PIE. In this version, this name should be the
same as name field in the ANEPIEDesc structure that refer to the
Interpolation PIE.

i nterpol ati onFl ags Type: El nt er pol ati onFl ags
flags the enable and disable special features of the Interpolation PIE. See
description of El nt er pol at i onFl ags for available features.

preProc Type: PI El nt er pol ati onPr ePr oc
pointer to the function to be called, before the interpolation process, in order
to calculate the PIE’s internal information as a preparation to the
interpolation phase. Thisfunction is called only if the flag
kl nt erpol ati onCal | Pre issetinthei nt er pol ati onFl ags field.

eval Proc Type: Pl El nt er pol ati onEval Proc
pointer to the function to be called to interpolate the layer's value at a given
point.

cl eanProc Type: Pl El nt er pol ati ond ean

pointer to the function to be called, after the interpolation process, in order to
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clean up the PIE’'s memory block. This function is called only if the flag
kl nt er pol ati ond ean issetinthei nt er pol ati onFl ags field.

Implementing Simple Interpolation PIE

Below is a small sample code that defines a new interpolation method titled “ Simplel nterpolate” that
only returns the value of the closest data point:

IR R R R RS R R R RS RS R R R R SRR R R R R SRR R R R SRS E RS RS R R R R SRR R R R R R R R R R SRR R R RS R R EEEEEEEE SRR
/ \
*

*  MODULE Si npl e- I nt erpol at e.

*

\******************************************************************************/

#i ncl ude "Sinpl e-Interpol ate. h"
#i ncl ude <stdio. h>

#i ncl ude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <nmat h. h>

#defi ne MAIN_MODULE

#i f def MAC

#pragna |ib_export on

extern "C' void Get ANEFuncti ons( ANE_I NT32* nunNames, struct ANEP| EDesc*** descriptors);
#pragna |ib_export off

#endi f

static void GSi npl ePrel nterpol at eProc( ANE_PTR aneHandl e, ANE_PTR* r MyHandl e, ANE_| NT32 nunfoi nt s,
ANE DOUBLE* x, ANE_DOUBLE* y, ANE_DOUBLE* val ues)
{

/*************************************************************************
khkkkhkkkhkhkkhhkkhkkhhkkhhhkkhhkhhkkhhkhhhkkhhkhhhkhhhkdhhkhhhkkhhhkhhkkhhkdhkhkhhkkdhhkkhhkkhhkkhhkhhkxkdhkkhkxkx*%

* *

** This function is where 'Pre-Interpl oate' extension works, that is where the preparation of
** jnterpol ati on happens.

* %

** The input paraneters are:

** aneHandl er - a handle that you pass to Argus Qpen Nunerical Environnents AP

**  numPoints - nunber of given data points to interpolate from

** X - an array of the x coordinates of the given data points

** oy - an array of the y coordinates of the given data points
33
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**  val ues - an array of values of the interpolation points

* %

** The out put paraneters are:

** rMHandle - a handle to be passed by ArgsuNE to the Interpol ate procedure
** ANE to the dean procedure

khkkkkhkkhkkhkkhkhkkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkkhkkhkhkhkkhkkhkkhkhkhkhkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkhkhkhkhkkhkkhkhkhkkkhkkk*k
*************************************************************************/
int i;
doubl e* data = (doubl e*) mal | oc( ( 1+3* nunPoi nt s) *si zeof (doubl €) ) ;

data[ 0] = nunPoints;
for (i =0; i < nunPoints; i++)
{
data[i*3+1] = x[i];
dat a[ i *3+2] ylil;
data[i*3+3] = values[i];

}

*rM/Handl e = dat a;
} /* GSinpl ePrelnterpol ateProc */

static void GSi npl el nt er pol at ePr oc( ANE_PTR aneHandl e, ANE_PTR nyHandl e, ANE DOUBLE x, ANE DOUBLE v,
ANE DOUBLE* result)
{

/*************************************************************************
khkkkkhkkhkkhkkhkhkkkhkkhkkhkkhkkhkhkkhkhkhkhkkhkkhkkhkkhkhkhkkhkkhkkhkhkhkhkkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkkhkkhkikrkkk*

* %

** This function is where 'Interpol ate' extension works.

* %

** The input paraneters are:

** aneHandl er - a handle that you pass to Argus pen Nunerical Environnments AP

** nyHandle - a handle returned by the Prelnterpol ate function
** X - the x coordinate of the point to be interpol ated
** oy - the y coordinate of the point to be interpol ated

* k

** The out put paraneters are:

** result - a pointer to where the result of interpolation should be placed.
khkkkkhkkhkkhkkhkkkkhkkhkkhkkhkhkhkkhkkhkhkhkkhkkhkkhkkhkhkhkkhkkhkkhkhkhkhkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkhkhkhkrkkkx*

*************************************************************************/
int i;
doubl e ni nDi stanceSqr = -1.0;
doubl e di stanceSgr;
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doubl e curX, curY;
doubl e | ast Val ;

doubl e* info = (doubl e*) nyHandl e;

int numPoints = info[0];

for (i =0; i < nunPoints; i++)
{

curX = info[i*3+1];

curY = info[i*3+2];

di stanceSgr = (x-curX)*(x-curX) +(y-curY)*(y-curY);
if (mnDstanceSgr < 0.0 || ninD stanceSqr > di stanceSgr)

{
m nDi st anceSgr = di stanceSgr;
lastVal = info[i*3+3];
}
}
*result = | astVal;

} /* GSinpl el nterpol ateProc */

static void GSinpl el nterpol at ed eanPr oc(ANE_PTR aneHandl e, ANE_PTR nyHandl e)

{

/*************************************************************************

khkkkhkkkhkhkkhhkkhkkhhkkhhhkkhhkkhhkkhhkhhhkkhhkhhhkhhhkkhhkhhhkkhhkhkhhkkhhhkdhkhkhhkkdhhkkhhkkhhkkdhkhkhkxkdhkkhkxk*x*%

* *

** This function shoul d cl ean any menory all ocated by the Prelnterpol ate function

**

** The input paraneters are:

*x aneHandl er - a handl e that you pass to Argus Gpen Nunerical Environnents AP

*x nyHandl e - a handl e returned by the Prelnterpol ate function
khkkkkhkkhkkhkkhkkkhkkhkkhkkhkkhkhkkhkhkhkhkkhkkhkkhkkhkhkhkkhkkhkkhkhkhkhkkhkkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkkhkhkkikkk*

*************************************************************************/

free(nyHandl e) ;

} /* GSinpl el nterpol at ed eanProc */

/*

I/ PI E handl i ng functions

11

*/

#pragna mark Pl E handl i ng functions

struct Interpol ationPl EDesc gSi npl el nt er pol at el Desc;
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struct ANEP| EDesc gSi npl el nt er pol at eDesc;
struct ANEPI EDesc* gFunDesc[ 20] ;

voi d
Get ANEFunct i ons( ANE_I NT32* nunNames, struct ANEPI EDesc*** descri ptors)

{
*numMames = 0;

gSi npl el nt er pol at el Desc. versi on = | NTERPCLATI ON_PI E_VERS|I O\,
gSi npl el nt er pol at el Desc. name = " Si npl el nt er pol ate";
gSi npl el nt er pol at el Desc. i nterpol ati onFl ags = (enum
El nt er pol at i onFl ags) (kI nt er pol ati onCal | Pre| kI nt er pol ati onShoul dd ean) ;
gSi npl el nt er pol at el Desc. preProc = GS npl ePr el nt er pol at ePr oc;
gSi npl el nt er pol at el Desc. eval Proc = GS npl el nt er pol at ePr oc;
gSi npl el nt er pol at el Desc. cl eanProc = GSi npl el nt er pol at ed eanPr oc;

gSi npl el nt er pol at eDesc. name = " Si npl el nt er pol at e";
gSi npl el nt er pol at eDesc. t ype = kil nterpol ati onPl E
gSi npl el nt er pol at eDesc. descri ptor = &Si npl el nt er pol at el Desc;

gFunDesc[ *numNames] = &gSi npl el nt er pol at eDesc;
(* numNanes) ++;

*descriptors = gFunDesc;

Multi platform support
Writing platform independent PIEs

All the generic examples in the above sections are platform independent, that is, you can compile them
asison any platform on which Argus ONE-PIEs are supported.

Points to notice when writing platform independent code

Always use type defined in ANEPI E. h:

* ANE_I NT16 for 16 bit integer
ANE_| NT32 for 32 bit integer
ANE_STR for null terminated strings
ANE_PTR for void pointers and handles
ANE_DOUBLE for floating point numbers
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Don’t use any compiler specific extensions
ANE_GUI API

Platform specific support - Visual C++ and Argus ONE-PIEs

Building generic Argus ONE-PIE project in VC++
» Select new...
* Select Project Workspace
» Select Dynamic-Link Library
* Fill the AppWizard dialog with the relevant information
* Select Insert->Filesinto Project...
» Add the generic file to the project
* Crate anew text file
* Name it <ProjectName>.def
» Add thefollowing linesto thefile
LIBRARY *“<libName>"
DESCRIPTION “<description of the pie>”
EXPORTS
GetANEFunctions @1
» Compilethedll, and the ANE-PIE is ready
* If you use ANE_Xxx callbacks - insert the file “.\ANECB.h” to the project
* |f you need to use MFC in your PIE:
¢ Select new...
¢ Select Project Workspace
¢ Select MFC DLL
¢ Fill the AppWizard dialog with the relevant information
¢ Select Insert->Filesinto Project...
¢ Add the generic file into the project
¢ Add the line * GetANEFUNctions @1’ to the .def file of the project

Sample SGI extension
Not documented yet.
Sample CodeWarrior extension

Not documented yet.
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Using special features of Visual C++
Not documented yet.

Using special features of CodeWarrior
Not documented yet.

Using special feature of Motif and GL

Not documented yet.

How to...

Add special conversion function
Not documented yet.

Support model solver code

Not documented yet.

Import legacy data files

Not documented yet.

Import model output files

Not documented yet.

Support special post processing

Not documented yet.
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