
Model

The Wakanda Model server‐side API allows you to build a model based on custom JavaScript code written in your Model.js file or its referenced files. You use
the DataClass( ) and Attribute( ) constructors to create your datastore classes and attributes. You can also use the addClass( ) or addAttribute( ) methods.
All of your model's objects can be defined using this API:

datastore classes and their properties, including extended datastore classes,
attributes (storage, calculated, and relation) along with their properties, including restricting queries and events, and
datastore class methods and events.

At runtime, the model objects you created using the Model API will behave exactly as those you create using the Datastore Model Designer. There is no
functional difference between how the model objects are created in a Wakanda project. This principle is the basis of the Wakanda Model Architecture
where the active model can be built using different sources: 

To enable the Wakanda procedural model generation, you just need to edit the model global object in the Model.js file by simple assignment. For more
information, please refer to the Working with the Model API section. 
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Working with the Model API

Initializing the model Object

The model object contains the JavaScript model description. It must be defined in the "Model.js" file stored at the root of your Wakanda project. You can use
include( ) statements to define modules to load depending on your needs. When this object is found, Wakanda activates the procedural model mode and uses
it to build the datastore model based on JavaScript statements.

To initialize this object, you need to:

activate the Free form edition mode,
execute the [#cmd id="900019"/] constructor method.

Activating the Free Form Edition Mode

The Free form edition mode must be set explicitely in your model (for more information, please refer to the section). By default, the Model.js file is set to
guided model mode:

To be able to write the initialization code for the model JavaScript object, you need to unlock and remove the guidedModel object definition. To do this,

just click on the  button in the Data Model Editor toolbar. A warning dialog box is displayed because this action cannot be undone (see below).

Click OK to switch your application model to free form edition mode. The "Model.js" file is then unlocked and the model object is defined:

Warning: 

Activating the Free form edition mode (also named "unguided model") will disable the automatic create/remove mechanisms between the Data Model
Editor and the JavaScript Editor and cannot be reverted. For more information, please refer to the section.
When you switch to the Free form edition mode in an existing project, previous datastore class definitions are not converted to JavaScript‐based
classes in the Model.js file. They are still available and can be used, but must be handled through the Data Model Editor only.  

Calling the model Constructor

Executing a new [#cmd id="900019"/] call in the "Model.js" file is necessary to instantiate properly the model object. Once the model object is instantiated,
you can call the various methods and properties of the Model API to build and control your model definition.

Compatitbility Note: In Wakanda versions prior to v4, it was possible to handle the model object through direct assignments, without instantiation (see the
paragraph). This syntax is now deprecated and should not be used anymore.

Viewing a Procedural Model in Wakanda Studio

Procedurally built models can be viewed in the Data Model Editor. This feature allows you to have a visual representation of your datastore classes as well as
their relations, exactly as if they were created through the Data Model Editor. You do not need to launch the server to see a procedural model: Wakanda
Studio interprets and displays a model from the Model.js file exactly like the Wakanda Server does.

For example, if you write the following code in the Model.js file:

model = new DataStoreCatalog(); 

var emp = model.addClass("Employee", "Employees"); 
emp.addAttribute("ID", "storage", "long", "key auto"); 
emp.addAttribute("firstname", "storage", "string", "btree"); 
emp.addAttribute("lastname", "storage", "string", "btree"); 
emp.addAttribute("manager", "relatedEntity", "Employee", "Employee"); 
emp.addAttribute("employer", "relatedEntity", "Company", "Company");  

var comp = model.addClass("Company", "Companies") 
comp.addAttribute("ID", "storage", "long", "key auto"); 
comp.addAttribute("name", "storage", "string", "btree"); 
comp.addAttribute("revenues", "storage", "number");

When you display the model.waModel file in the Data Model Editor, you can see the following representation of the model:

Note: You may need to select datastore class names in the outline list on the left side in order to have them actually be drawn or refreshed in the Data
Model Editor.

Any modification applied to the model definition in the Model.js file is immediately carried out in the Wakanda Studio as well.

Procedural datastore classes cannot be edited through the Data Model Editor. The locked icon  shows that datastore classes are generated from
the model JavaScrip object. Also, the Source button of the Data Model Editor will only give access to extra properties of the model (json format).

About Hybrid Models

http://livedoc.wakanda.org/Global-Application/Application/include.301-937484.en.html
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It is recommended to switch to Free Form Edition Mode in new blank projects, where you can freely build your model and define your code using the Model
API.

However, switching to Free Form Edition Mode in existing projects is not recommended. This operation will produce hybrid models (models containing both
procedurally‐based datastore classes and standard Studio‐based datastore classes). Although supported, hybrid models require that you take extra care to
manage potential naming conflicts and can bring some complexity for maintenance operations.

When you switch to Free Form Edition Mode in existing projects, as explained above, no conversion is performed on existing datastore classes and
attributes: they are still described in JSON in the "model.waModel" file. The "model.waModel" file must be edited and maintained using the Data Model
Editor. All datastore classes created with the Model API can be viewed in the Data Model Editor; however, they must be edited and maintained procedurally.

All associated the Model's JavaScript code (calculated attributes, event, and methods) is converted as standard JavaScript properties of the model object,
which is a deprecated syntax (see ):

Model.js converted to free form edition mode (deprecated syntax).
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Working with the Model API

About the model Object

The model object contains the JavaScript description of your Wakanda datastore model. It is automatically defined by Wakanda and can be modified in the
"Model.js" file stored at the root of your Wakanda project. You can use include( ) or require( ) statements in the "Model.js" file to define JavaScript modules
to load depending on your needs. Any JavaScript code stored in the "Model.js" file is executed by Wakanda to build or modify the datastore model. 

Note: If you defined your model using the Wakanda Studio's Data Model Editor, by default the Model.js object does not contain JavaScript code. The model
definition is stored in json in the .waModel file (see Data Model Editor).
Datastore classes, attributes or methods that have been defined (if any) using the Wakanda Studio's Data Model Editor can be modified using the Model.js
code (the JavaScript code in Model.js is executed after the json‐based model). 

Writing Code for the model Object

Any JavaScript code that will define or modify your model need to be written or referenced in the "Model.js" at the root of your project. You can edit directly
the Model.js file. You can also put model code where you want once it is referenced in the "Model.JS" file.

When you add a first method from the Wakanda Studio's Data Model Editor: a dialog box is displayed, allowing you to define the location of the model files
(with an automatic reference in the Model.js file). By default, existing datastore classes, attributes and methods are automatically stored in "Model" folder
created at the root of the project and files such as "dataClassName‐attributes.js" and "dataClassName‐methods.js" are created.

Creating datastore objects (regular syntax)

In Wakanda, two syntaxes can be used to add objects in the Model.

If you use Wakanda Studio's Data Model Editor, we recommend that you declare any datastore class or attribute element as properties of the Attribute( ) and
DataClass( ) constructor method and to declare the associated code and methods directly. This regular syntax allows you to keep a link between the Data
Model Editor and your code: you can use the  button to display the code for a datastore class method or an event.

For example, if you want to be able to open the onSet method of a calculated attribute from the Data Model Editor directly, you should use the following
declaration syntax:

    //Regular syntax 
    //Direct access from the Data Model Editor 
model.Person.fullName = new Attribute("calculated", "string"); 
model.Person.fullName.onSet = function(value) {  
    var names = value.split(' '); //split value into an array  
    this.firstName = names[0];   
    this.lastName = names[1]; 
}

Model Syntax

Once you have initialized a datastore class and its attributes using the DataClass( ) and Attribute( ) constructor methods, you need to use the following
syntax to declare each object of the model that you want to create:

Syntax for a method applied to an entity:

model.className.entityMethods.method1 = function ();  
model.className.entityMethods.method2 = function ();  
model.className.entityMethods.method3 = function ();

Syntax for a method applied to a collection:

model.className.collectionMethods.method1 = function ();  
model.className.collectionMethods.method2 = function ();  
model.className.collectionMethods.method3 = function ();

Syntax for a method applied to a datastore class:

model.className.methods.method1 = function ();  
model.className.methods.method2 = function ();  
model.className.methods.method3 = function ();

Syntax for the scope of a datastore class method:

model.className.methods.methodName.scope ="public" 
model.className.methods.methodName.scope ="publicOnServer"

Syntax for an attribute event:

model.className.attributeName.events.onInit = function()  
model.className.attributeName.events.onLoad = function()  
model.className.attributeName.events.onSet = function()  
model.className.attributeName.events.onValidate = function()  
model.className.attributeName.events.onSave = function()  
model.className.attributeName.events.onRemove = function()

Syntax for a datastore class event:

model.className.events.onInit = function()  
model.className.events.onLoad = function()  
model.className.events.onValidate = function()  
model.className.events.onSave = function()  
model.className.events.onRemove = function() 
model.className.events.onRestrictingQuery = function()

Syntax for a datastore class property:

model.className.properties.scope ="public" 
model.className.properties.scope ="publicOnServer"

Syntax for a calculated attribute:
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model.className.attributeName.onGet = function()  
model.className.attributeName.onSet = function()  
model.className.attributeName.onQuery = function()  
model.className.attributeName.onSort = function()

Viewing a Procedural Model in Wakanda Studio

You can view procedurally‐built models in the Data Model Editor. This feature provides you with a visual representation of your datastore classes and their
relations, exactly as if they were created through the Data Model Editor. You do not need to launch the server to see a procedural model: Wakanda Studio
interprets and displays a model from the Model.js file exactly like the Wakanda Server does.

For example, if you write the following code in the Model.js file:

model.Employee = new DataClass("Employees" ,"public"); 

model.Employee.ID = new Attribute("storage", "long", "key auto"); 
model.Employee.firstname = new Attribute("storage", "string", "btree"); 
model.Employee.lastname = new Attribute("storage", "string", "btree"); 
model.Employee.manager = new Attribute("relatedEntity", "Employee", "Employee"); 
model.Employee.employer = new Attribute("relatedEntity", "Company", "Company"); 

model.Company = new DataClass("Companies" ,"public"); 
model.Company.ID = new Attribute("storage", "long", "key auto"); 
model.Company.name = new Attribute("storage", "string", "btree"); 
model.Company.revenues = new Attribute("storage", "number");

When you display the model.waModel file in the Data Model Editor, you can see the following representation of the model:

Note: You may need to select datastore class names in the outline list on the left side in order to have them actually be drawn or refreshed in the Data
Model Editor.

Any modification applied to the model definition in the Model.js file is immediately carried out in the Wakanda Studio as well.

You cannot edit procedural datastore classes through the Data Model Editor. The locked icon  shows that datastore classes are generated from
the model JavaScript object. Also, the Source button of the Data Model Editor only provides access to extra properties of the model (json format).

We do not recommend adding standard datastore class through the Data Model Editor. Such operations would produce hybrid models (models containing both
procedurally‐based datastore classes and standard Studio‐based datastore classes). Although supported, hybrid models require that you take extra care to
manage potential naming conflicts and also add complexity for maintenance operations.

Creating datastore objects (alternate syntax)

Depending on your programming practice, you may prefer to use a syntax closer to jquery or angular style to add model objects. Wakanda provides you with
several alternate methods such as addClass( ) or addMethod( ) that allows adding datastore classes and attributes as well as their properties (methods,
restricting queries, event listener, etc.).

These methods are fully supported but prevents you from using Wakanda Studio's Data Model Editor in conjunction with your procedural model declarations:
you cannot use the  button to display the code for a datastore class method or an event.

For example, you can write:

    //Alternate syntax 
    //No link with the Data Model Editor 
var emp = model.addClass("Employee", "Employees"); 
    //... 
emp.addAttribute("fullName", "calculated", "string"); 
emp.fullName.onSet = function(value) 
{  
    var names = value.split(' '); //split value into an array  
    this.firstName = names[0];   
    this.lastName = names[1]; 
}

Calling model definition from JS files

You can store your model definitions in separate JavaScript files that are referenced from the "Model.js" file. To call these external definitions, you have
three possibilities;

use include( )
use require( ) in a simple call
use require( ) in a generic call

Using include()

The include( ) method allows you to execute the code in the referenced file just as if it was written in the Model.js file. Context and scopes are equal.

Main advantage: clarity and simplicity of execution

Example:

In "Model.js":
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include("./Model/Emp.js");

In "Emp.js":

model.Emp = new DataClass("Employees" ,"public"); 
model.Emp.methods.method1 = function (); 
model.Emp.methods.method2 = function ();

Using require() in a simple call

With a simple syntax, the require( ) method allows you to access the code in the referenced module exactly like with include( ). However, you can define
local variables.

Main advantage: simplicity and availability of local variables

Example:

In "Model.js":

require("./Model/Emp");

In "Emp.js":

var foo; // foo is local to the module 
model.Emp = new DataClass("Employees" ,"public"); 
model.Emp.methods.method1 = function (); 
model.Emp.methods.method2 = function ();

Using require() with export

With this syntax, the require( ) method allows you to export classes, attributes, or methodes in order to reuse them in different places. 

Main advantage: definition of model object libraries that you can reuse in several projets.

Example:

In "Model.js":

model.Emp=require("bib/mod1").Emp;

In "bib/mod1.js":

var Emp;  
Emp = new DataClass("Employees" ,"public"); 
model.Emp.methods.method1 = function (); 
model.Emp.methods.method2 = function (); 
exports.Emp = Emp;
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Wakanda Data Types

The Wakanda integrated database supports natively several datatypes for datastore storage attributes. Supported datatypes and their definitions are
described below.

Scalar Attribute Types

Wakanda manages the following data types (which are null by default until a value is entered):

Data
Type

Icon Description Value Range

blob A "binary large object" containing binary data.
bool A Boolean value: either true or false.
byte A sequence of 8 bits.
date If the Date only property is selected for this attribute type, the date value will include only the

"MM/DD/YYYY" format (e.g., "10/05/2010"). Otherwise, the date value including the time, stored in UTC.
The date is expressed in the following format: YYYY‐MM‐DDTHH:MM:ss.SSSZ (e.g., "2010‐10‐
05T23:00:00.000Z" for October 5, 2010 in the Central European Timezone). SSS, which represent the
milliseconds, which can be between 0 to 999, has been added to the date in the Dev Branch.

duration A duration between two dates
image A reference to an image file or an actual image.
long A whole number, greater than or equal to a standard number ‐2,147,483,648 to

2,147,483,647
long64 A whole number, greater than or equal to a standard number ‐9,223,372,036,854,775,808

to
+9,223,372,036,854,775,807

number A numeric value, corresponding either to a Real, and Integer or Long Integer. ±1.7e±308 (real), ‐32,768 to
32,767 (integer), ‐2^31 to
(2^31)‐1 (long)

string A sequence of characters.
uuid Universally Unique Identifier: a 16 bytes (128 bits) number containing 32 hexadecimal characters
word A 16‐bit signed integer ‐32767 to 32768

object A pure JavaScript object containing any kind of property/value pairs, including arrays.
This data type can be indexed. Functions and recursive references are not supported

Example:

{x:2,y:"blue",z:{a:1, b:2}, v:[3,4,5]}



Attribute

The Attribute class contains properties and methods allowing you to add events to and to define your datastore class attributes.

Attribute model objects are referenced through the model.{className}.{attributeName} property, for example:

model.Employee.lastName.type = "string"; //lastName is an attribute of the Employee class

Alternatively, they can be created by the addAttribute( ), addRelatedEntities( ) and addRelatedEntity( ) methods.

onGet

Description

The onGet property contains the JavaScript accessor function that describes how the calculated Attribute value will be evaluated. This property is only
available for calculated attributes. When such a property is provided for a calculated attribute, Wakanda does not create the associated underlying storage
space in the datastore but instead substitutes the function’s code each time this attribute is accessed. If the attribute is not accessed, then the code never
executes. For more information on calculated attributes, please refer to the Calculated Attribute paragraph.

The JavaScript function stored in the onGet property will be called when the attribute is accessed. This code will not be invoked (i.e., executed) when the
Model.js file is interpreted, but stored with a pointer to it. 

Keep in mind that, within the onGet function, this represents the entity that is being processed. The function must return a value, which will be used by
Wakanda as the attribute value.

Example

We define the 'onGet' method for the hired Boolean attribute:

model.Employee = new DataClass("Employees"); 
model.Employee.hiringDate = new Attribute("storage", "date"); 
model.Employee.hired = new Attribute("calculated", "bool"); 
    // onGet function 
model.Employee.hired.onGet = function() 
{ 
    return this.hiringDate != null; 
}

onSet

Description

The onSet property defines the JavaScript accessor function that describes how a value entered in the calculated Attribute will be processed. This method is
only available for calculated attributes. For more information on calculated attributes, please refer to the Calculated Attribute paragraph.

The JavaScript function stored in the onSet property is called when a value is entered in the attribute. This code will not be invoked (i.e., executed) when
the Model.js file is interpreted, but stored with a pointer to it. 
The function will receive the entered value as parameter. Keep in mind that, within the jsCode function, this represents the entity that is being processed.

Example

The fullName parameter is an enterable calculated attribute whose entered contents are processed and stored in other storage attributes:

model.Employee = new DataClass("Employees"); 
model.Employee.lastName = new Attribute("storage", "string"); 
model.Employee.firstName = new Attribute("storage", "string"); 
model.Employee.fullName = new Attribute("calculated", "string"); 
    // onSet function 
model.Employee.fullName.onSet = function(value) 
{  
    var names = value.split(' '); //split value into an array  
    this.firstName = names[0];   
    this.lastName = names[1]; 
}

onQuery

Description

The onQuery property contains the JavaScript function to execute when the calculated Attribute is used in a query. This property is only available for
calculated attributes. For more information on calculated attributes, please refer to the Calculated Attribute paragraph.

The JavaScript function stored in the onQuery property should actually return a string that represents a redirected query. 
The function will receive two parameters: the comparison operator (e.g. “>”, “>=”, etc.) and the compared value.

This code will not be invoked (i.e., executed) when the Model.js file is interpreted, but stored with a pointer to it.

Example

We define the 'onQuery' method for the hired boolean calculated attribute. Querying this attribute will actually return an appropriate query string applied to
the hiringDate attribute:

model.Employee = new DataClass("Employees"); 
model.Employee.hiringDate = new Attribute("storage", "date"); 
model.Employee.hired = new Attribute("calculated", "bool"); 
    // onGet function 
model.Employee.hired.onGet = function() 
{ 
    return this.hiringDate != null; 
} 
    // onQuery function 
model.Employee.hired.onQuery = function(compareOperator, compareValue) 
{ 
    var newOper; 
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    if (compareOperator === "=" || compareOperator === "==") 
    { 
        if (compareValue === true) 
            newOper = "is not"; 
        else 
            newOper = "is"; 
    } 
    else 
    { 
        if (compareValue === true) 
            newOper = "is"; 
        else 
            newOper = "is not"; 
    } 
    return "hiringDate "+newOper+" null"; 
}

onSort

Description

The onSort property contains the JavaScript function that describes how the calculated Attribute must be sorted when an order by operation is triggered on
it. This property is only available for calculated attributes. For more information on calculated attributes, please refer to the Calculated Attribute
paragraph.

The JavaScript function stored in the onSort property must return a string that will be used as the sort operation criteria.  
The function will receive a boolean value as parameter, that describes whether the sort is ascending or descending.

Keep in mind that, within the function, this represents the entity that is being processed.

This code will not be invoked (i.e., executed) when the Model.js file is interpreted, but stored with a pointer to it.

Example

This example shows how to sort an age calculated attribute on a birthdate storage value:

model.Employee = new DataClass("Employees"); 
model.Employee.birthdate = new Attribute("storage", "date", "btree"); 
model.Employee.age = new Attribute("calculated", "long"); 
    // onGet function 
model.Employee.age.onGet = function() 
{ 
    if (this.birthdate == null) 
        return null; 
    else 
    { 
        var today = new Date(); 
        var interval = today.getTime() - this.birthdate.getTime(); 
        var nbYears = Math.floor(interval / (1000 * 60 * 60 * 24 * 365.25)); 
        return nbYears; 
    } 
} 
    // onSort function 
model.Employee.age.onSort = function(ascending) 
{ 
    if (ascending) 
        return "birthdate"; 
    else 
        return "birthdate desc"; 
}

events

Description

The events property contains an object that stores all the events for the attribute. Each property of this object is an event name and its value is the
function. You can use this property to create or modify attribute events.

Properties of the events object are detailed in the Attribute Events chapter (see Attribute Events (deprecated) chapter for Wakanda releases until v8).

Note: If you want to install several function handlers for a single attribute event, you need to use the addEventListener( ) method.

Example

You want an attribute event to handle data entry in the attribute:

model.InvoiceItem.name.events.set = function() { 
    this.name = this.itemPart.name; 
    this.cost = this.itemPart.cost; 
};

type

Description

The type read/write property defines the type of the Wakanda Attribute. 

Available values depend on the attribute kind.

For storage, calculated or alias attributes, type can be one of the standard supported Wakanda data types:
"blob"
"bool"
"byte"
"date"
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"duration"
 "image"

 "long"
 "long64"

 "number"
 "string"

 "uuid"
 "word"

         "object"

For more information about Wakanda data types, please refer to Wakanda Data Types.

For relatedEntity attributes, type is the datastore class name corresponding to the 'one' class

For relatedEntities attributes, type is the datastore class name corresponding to the 'many' class

Example

model.Employee.birthdate.type = "date";

kind

Description

The kind property defines the kind of the Attribute.

Available values are:

"storage": to store simple scalar values such as strings, longs, etc.
"calculated": to store scalar values based on a calculation, such as lastName+name
"alias": an attribute built upon a relation attribute
"relatedEntity": a N‐>1 relation attribute
"relatedEntities": a 1‐>N relation attribute
"removed": in the context of a derived datastore class, to remove the inherited attribute from the class

Example

model.Employee.manager.kind = "relatedEntity"

Example

You want to remove the "salary" attribute from the "Trainee" derived datastore class:

model.Trainee = new DataClass ("Trainees", "public", "Employee", { 
    restrictingQuery: { queryStatement: "isTrainee == true" }, 
}); 
model.Trainee.salary.kind = "removed";

path

Description

The path property defines the path used for related or alias Attribute.

For a detailed description of this property, please refer to the Attribute( ) method.

Example

model.Employee.workingPlace = new Attribute("relatedEntity", "City"); 
model.Employee.workingPlace.path = "employer.location"; // relation to the City class

indexKind

Description

The indexKind property defines the index kind for a storage Attribute.

The following values are available:

"btree": associates a B‐Tree type index with the attribute. This multipurpose index type meets most indexing requirements.
"cluster": associates a B‐Tree type index using clusters with the attribute. This architecture is more efficient when the index does not contain a large
number of keys, i.e., when the same values occur frequently in the data.
"keywords": (only available for attributes of type String) associates a keyword type index to the attribute. This index type facilitates fast searching of
individual words inside of these attributes.
"auto": Wakanda automatically selects an index type according to the attribute type.

"objectPath": (only available for attributes of type Object) associates an index to the object attribute. All object property paths are automatically
indexed.

Example

model.Employee.lastname.indexKind = "btree";

primKey

Description

The primKey property contains true if the Attribute is the primary key of the datastore class.

http://livedoc.wakanda.org/Wakanda-Server-Reference-Guide/Application-Server-Features/Wakanda-Data-Types.300-1051207.en.html
http://livedoc.wakanda.org/Model/Attribute-Constructor/Attribute.301-995679.en.html


Example

model.Company.name.primKey = true;

autosequence

Description

The autosequence property contains true if the Attribute has the Autosequence property on.

This property is available for numbers attributes only. When it is true, Wakanda automatically generates a new number in the attribute for each new
datastore entity created following a sequence. This property is useful for primary key attributes.

Example

model.Company.ID.autosequence = true;

autogenerate

Description

The autogenerate property contains true if the Attribute has the Autogenerate property on.

This property is available for UUDI attributes only. When it is true, the UUID value will be generated automatically in the attribute by Wakanda for each new
datastore entity created. If false, you must generate a valid UUID through your code. This property is useful for primary key attributes.

Example

model.Article.IDCode.autogenerate = true;

simpleDate

Description

The simpleDate property contains true if the date Attribute stores the date in "DD/MM/YYYY" format (e.g., "10/05/2013").

Otherwise, date values include the time, stored in UTC. The date is expressed in the following format: YYYY‐MM‐DDTHH:MM:SSZ (e.g., "2010‐10‐
05T23:00:00Z" for October 5, 2010 in the Central European Timezone).

Example

model.Employee.birthdate.simpleDate = true;

scope

Description

The scope property defines the scope of the Attribute.

A "public" attribute can be used from anywhere, while a "public on server" attribute can only be accessed from the server. By default when the property is
not set, attributes are "public".

Implementation Note: "protected" and "private" values are also accepted but their corresponding scopes are not implemented (they are currently equivalent
to "publicOnServer"). A "protected" attribute can only be accessed from the datastore class and its extended classes, while a "private" attribute can be only
be accessed from the datastore class, excluding extended classes. These scopes will be supported in future versions of Wakanda.

Example

model.Employee.salary.scope = "publicOnServer";

limiting_length

Description

The limiting_length property defines the maximum number of characters enterable in the Attribute. 

If the limiting length is set to 10, any longer text entered will be truncated to contain 10 characters.

Example

model.Article.code.limiting_length = 10;

blob_switch_size

Description

The blob_switch_size property defines the size in bytes below which the data of the BLOB Attribute will be stored within entities.

For example, if you enter 30 000, a 20 KB BLOB will be stored in the entity and a 40 KB BLOB will be stored outside the entitty. By default, the value is 0: all
BLOB data are stored outside of entities.

Example

model.Article.rawData.blob_switch_size = 30000;

outside_blob

Description

The outside_blob property contains true if BLOB Attribute data are stored outside of the data file. By default (false), BLOB data are stored inside the data
file.



Example

model.Article.techDoc.outside_blob = true;

unique

Description

The unique property contains true if Wakanda Server checks that values entered in the Attribute are unique. When this property is true, Wakanda returns an
error when an entered value is duplicated.

model.Country.name.unique =  true;

not_null

Description

The not_null property contains true if Wakanda Server checks that a value is actually entered in the Attribute. When this property is true, Wakanda returns
an error when you try to save an entity with the null value in the attribute.

Example

model.Country.name.not_null = true;

autoComplete

Description

The autoComplete property contains true if Wakanda automatically builds a list of possible values based on existing values for the same Attribute during
data entry. For example, if you enter “Ab” in a first name attribute, all the first names in the datastore class that start with “Ab” will appear in a list for you
to select from.

This property is available for string attributes only.

Example

model.City.country.autoComplete = true

styled_text

Description

The styled_text property contains true if the Attribute stores styled text. Queries and sorts carried out in the data stored in the Attribute do not take any
style tags into account.

This property is available for string attributes only.

Example

model.Employee.comments.styled_text = true

multiLine

Description

The multiLine property contains true if the Attribute stores multi‐line text.

This property is only available for string attributes.

Example

model.Employee.comments.multiLine = true

readOnly

Description

The readOnly property contains true if the Attribute value cannot be set by user editing; it can only be set through the code.

Example

model.Company.ID.readOnly = true;

reversePath

Description

The reversePath property contains true if the 1‐>n relation attribute uses the reverse path of an existing relation. 

For a detailed description of this property, please refer to the RelatedEntity or relatedEntities attributes in the Attribute( ) method.

matchColumn

Description

A name or a list of comma‐separated names corresponding to previous name(s) for the attribute.

If the attribute has been renamed during the development process, you can handle the change(s) using this property so that matching column values will be
available: when initializing the class at the database level, Wakanda tries to find attributes that reference the matchColumn name(s) and, in case of success,
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will use this name during the session. When you use a list, Wakanda tries each name (starting from the last name to the first) until it finds a matching
column, and then uses this name. If no matching name is found, the current attribute name is used. This feature allows you to rename attributes during the
development process and use several data sets.

Example

model.Employee.salary.matchColumn= "wages, pay"; 
    // 'salary' was named 'pay' then 'wages'

identifying

Description

The identifying property contains true if the Attribute can be used to help identifying entities when searching relation attributes in some of the Wakanda
widgets.

This property value can be retrieved on the client side using the identifying datastore class attribute property.

Example

model.Company.city.identifying = true;

fixedLength

Description

The fixedLength property contains the fixed length of the data stored in the string attribute.

Example

model.Person.phone.fixedLength = 10;

minLength

Description

The minLength property contains the minimum number of characters allowed for the attribute. If the text entered is shorter than the value defined for this
property, an error is returned.

Example

model.Person.code.minLength = 5;

maxLength

Description

The maxLength property contains the maximum number of characters allowed for the attribute. If the text entered is longer than the value defined for this
property, an error is returned.

Example

model.Article.comment.maxLength = 100;

pattern

Description

The pattern property contains a RegEx pattern that you can use to control data entry in the attribute.

Example

model.Article.code.pattern = "^[A-Za-z]+$" // only letters

defaultFormat

Description

The defaultFormat property contains an object that defines formatting properties for the Attribute. Available properties depend on the attribute type:

Property Type Available for attributes of
type

Values

presentation string number, long, long64,
string, date, duration

Display mode
‐ For number, long, long64: "text and slider", "slider" or "text"
‐ For string, date and duration: always "text", enables the format property

locale string number, long, long64,
string, date, duration

Locale for the region to format the data in the attribute. By defining this property for an
attribute, the browser's language will be automatically detected client‐side and data for that
attribute will be displayed in the locale's format. Example: "ch"

format string number, long, long64,
string, date, duration

"Display format. See the following paragraph.

sliderMin number number, long, long64 (if
presentation value is
"slider" or "text and slider")

Minimum value for the Slider widget (not yet implemented)

sliderMax number number, long, long64 (if Maximum value for the Slider widget (not yet implemented)
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presentation value is
"slider" or "text and slider")

sliderInc number number, long, long64 (if
presentation value is
"slider" or "text and slider")

Step value for the Slider widget (not yet implemented)

Display Formats for Attributes

Display formats are “templates” used to represent data visually on your Page. They do not affect the way the data is stored internally. These display formats
are automatically used by some of the widgets, like Auto Forms, Grids, and Text Inputs.

Formats can be applied to attributes of type String, Number (Long, Long64, and Number), Duration, and Date.

You can transform text values by entering one of the following formats:

Format Description
U Uppercase (e.g., “WILLIAM JONES”)
l Lowercase (e.g., “william jones”)
C Capitalize first word (e.g., “William jones”)
c Capitalize each word    (e.g., “William Jones”)

For strings, like a telephone number, you can include characters that will be used for the data entered. For example, if you have “(###) ###‐####” for a US
telephone number, when the user enters in 4085551212, it will be formatted as “(408) 555‐1212”.

For numbers, each placeholder character has a different effect on the display of leading or trailing zeros. A leading zero is a zero that starts a number before
the decimal point; a trailing zero is a zero that ends a number after the decimal point. Suppose you use the format ##0 to display three digits. If the user
enters nothing in the field, the field displays 0. If the user enters 26, the field displays 26.

The table below explains the effect of each placeholder on leading and trailing zeros:

Placeholder Effect for leading or trailing zero
# Displays nothing
0 Displays 0

Note: Wakanda uses the “,” to delimit thousands and “.” as the decimal point for formatting numbers; however, when the value is displayed via the web
browser, it will appear with the thousands separator and decimal point defined by the browser.

For percentages, enter “0%”.

For dates: the following formats are available:

d ‐ day of month (no leading zero)
dd ‐ day of month (two digit)
o ‐ day of the year (no leading zeros)
oo ‐ day of the year (three digit)
D ‐ day name short
DD ‐ day name long
m ‐ month of year (no leading zero)
mm ‐ month of year (two digit)
M ‐ month name short
MM ‐ month name long
y ‐ year (two digit)
yy ‐ year (four digit)

For example, to create a date that appears as “March 1, 2011,” you would enter “MM d, yy” in the date attribute’s format property.

Example

You want to configure a string attribute for a phone number and another for a date:

model.Person.phone.defaultFormat = {presentation:"text",format:"(###) ###-####"};  
model.Person.birthDate.defaultFormat = {presentation:"text",format:"MM d, yy"};  //will give March 1, 2001 for example

minValue

Description

The minValue property contains the minimum value allowed for the attribute. If the value entered is less than this property, an error is returned.

This property is available for attributes of type Number, Long, and Long64.

Example

model.Person.score.minValue= 5;

maxValue

Description

The maxValue property contains the maximum value allowed for the attribute. If the value entered is more than this property, an error is returned.

This property is available for attributes of type Number, Long, and Long64.

Example

model.Person.score.maxValue= 5000;

defaultValue

Description

The defaultValue property contains the default numeric value for the attribute. It is available for attributes of type Number, Long, and Long64.



Example

model.Person.age.defaultValue = 20;

cacheDuration

Description

The cacheDuration property contains the duration (expressed in seconds) during which the Image or Blob attribute values should be cached client‐side. By
default, if this property is omitted, the attribute values are not cached.

Example

model.Person.photo.cacheDuration = 20;

composition

Description

The composition property contains true if the n‐>1 relation attribute should generate an array for the related entities instead of a datastore entity
collection. By default, if the property is not passed, it is set to false (entity collections are generated).

addEventListener( )

void addEventListener( String event, Function jsCode )

Parameter Type Description

event  String Attribute event to listen to
jsCode  Function JavaScript function to execute

Description

The addEventListener( ) method allows you to associate an event listener function with the attribute. 

Note: For more information about event listeners, please refer to the Using Datastore Class Events section. 

You can define events through the events property of the attribute. However, using the addEventListener( ) method, you can define several event listeners
for the same event compared to the events property, which can only define one handler for an event. Defining several event listeners is particularily useful
for validation events, where different listeners can handle different logical business rules; if one of the listeners fails, the validation is rejected.

In event, pass the name of the event to define. For attributes, available events are:

"init"
"load"
"set"
"validate"
"save"
"clientrefresh"
"validateremove"
"remove"

For more information on these events, please refer to the Description of events section.

In jsCode, pass the JavaScript function to call when the event is generated. This code will not be invoked (i.e., executed) when the Model.js file is
interpreted, but stored with a pointer to it. 
Keep in mind that, within the jsCode function, this represents the entity that is being processed. 
Unlike an event listener method associated with a datastore class (see addEventListener( ) for datastore classes), the jsCode function associated with an
attribute event listener will receive a parameter that is the name of the attribute. You can use this parameter within the function, for example to indicate
the name of the attribute in an error message.

Event parameter

The listener function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow you
to write generic code:

Property Type Values
event.eventKind string "init", "load", "remove", "restrict", "set", "save", or "validate"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

We want to add events to the name and salary attributes:

var emp = model.addClass("Employee", "Employees"); 
emp.addAttribute("ID", "storage", "long", "key auto"); 
    //... add other attributes  
var theName = emp.addAttribute("lastname", "storage", "string", "btree"); 
theName.addEventListener("set", setToCapitalize); // add a set event 
    //you can also pass an event directly 
emp.addAttribute("salary", "storage", "number", "cluster").addEventListener("validate", isInRange); 

    // event functions 
    // they can be used for different attributes 
function setToCapitalize(attributeName)  
{ 
    if (this[attributeName] != null) 
    { 
        this[attributeName] = this[attributeName].capitalize(); 
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    } 
} 

function isInRange(attributeName)
{ 
    if (this[attributeName] < 1000 || this[attributeName] > 100000) 
    { 
        return { error: 1000, errorMessage: attributeName+" is out of range" }; 
    } 
}

Example

You can define more than one function for the same event, all event functions will be called (with no specific order):

model.Person.name.addEventListener("set", function(event) {  
    this.name = this.name.capitalize(); 
}); 

model.Person.name.addEventListener("set", function(event) {  
    this.name = this.name+"_"; 
});



Attribute Constructor

Attribute( )

DatastoreClassAttribute Attribute( String | Null kind, String type [,String indexOrPath [,Object options]] )

Parameter Type Description

kind  String, Null Kind of the attribute (null = storage)
type  String Type of the attribute
indexOrPath  String Index kind (storage attributes) or relation path (relation attributes)
options  Object Properties for the attribute

Returns  DatastoreClassAttribute Reference to the created attribute

Description

The Attribute( ) method is the constructor of the DatastoreClassAttribute type objects. It allows you to instantiate a new attribute in a DatastoreClass
object. DatastoreClassAttribute objects are handled using the various properties and methods of the Attribute class.

Basically, this constructor method provides the same effect as the addAttribute( ) method. However, unlike addAttribute( ), Attribute( ) allows you to
maintain a link between the Data Model Editor and the JavaScript code. For example, if you create a calculated attribute, you will be able to display the
associated JavaScript code from the Data Model Editor by clicking the  button. By consequent, Attribute( ) is recommended to create an attribute. 

To create an attribute object using the Attribute( ) constructor, you must:

use the new operator to create an instance of the object,
assign the instance to a property of an existing DatastoreClass object; the name of the property will become the name of the attribute (see below).

For example, if you want to create a storage attribute named "lastName" in an existing "Student" datastore class, you must write:

model.Student.lastName = new Attribute("storage", "string");

In addition to the standard Reserved Keywords, the following words are reserved in procedural models and must not be used as attribute names:

Reserved keywords for attribute names in procedural models
properties
methods
collectionMethods
entityMethods
events
attributes

Once the attribute is instanciated, a prototyped DatastoreClassAttribute object is created and benefit from the various API methods of the Attribute class,
such as addEventListener( ).
In kind, pass the kind property of the attribute to create. Available values are:

"storage": to store simple scalar values such as strings, longs, etc.
"calculated": to store scalar values based on a calculation, such as lastName+name
"alias": an attribute built upon a relation attribute
"relatedEntity": a N‐>1 relation attribute
"relatedEntities": a 1‐>N relation attribute

For more information about attribute kinds, please refer to the Attribute Categories paragraph.

The values to pass in the type and indexOrPath parameters will depend highly on the attribute kind:

Adding storage attributes to derived datastore classes is now supported in Wakanda (it was not possible in previous releases).

Storage and calculated attributes

Regarding storage, calculated or alias attributes:

type can be one of the standard supported Wakanda data types:
"blob"
"bool"
"byte"
"date"
"duration"
"image"
"long"
"long64"
"number"
"object" (introduced in Wakanda 10)
"string"
"uuid"
"word"
For more information, please refer to the Wakanda Data Types section.

indexOrPath is used either to define the index kind, to designate the primary key for a storage attribute, or the path for an alias attribute. You can
pass one of the following values:
Note: For Object type attributes, the only value supported is "objectPath" (see below).

"btree": associates a B‐Tree type index with the attribute. This multipurpose index type meets most indexing requirements.
"cluster": associates a B‐Tree type index using clusters with the attribute. This architecture is more efficient when the index does not contain a
large number of keys, i.e., when the same values occur frequently in the data.
"keywords": (only available for String type attributes) associates a keyword type index with the attribute. This index type facilitates fast
searching of individual words within these attributes.
"auto": Wakanda automatically selects an index type according to the attribute type.
"objectPath": (only available for Object type attributes) associates an index with the object attribute. All object property paths are
automatically indexed.
"key": designates the attribute as the primary key of the datastore class.
"key auto": designates the attribute as the primary key of the datastore class with the automatic property:

for numeric types, the autosequence property is set
for uuid types, the autogenerate property is set
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Note: A btree index is automatically set for primary key attributes.
a string providing the path for an alias attribute, for example "employees.location".

RelatedEntity or relatedEntities attributes

Regarding relation attributes:

For "relatedEntity" attributes, the type is the datastore class name corresponding to the 'one' class. For example, in a classic Employee‐>Company
relation, the type for an employer attribute added to the Employee class would be "Company". 
In the indexOrPath parameter, pass the path to the related entity. 

For simple cases in a N‐>1 configuration, the path is implicit and built upon the type. You just need to pass the relation datastore class name. In
our example, it would be "Company" again. This will create a foreign key in the Company datastore class.
In more complex cases, you may not want to create a foreign key but instead use existing relations. For example, if you have three datastore
classes, Employee ‐ Company ‐ City, and an existing relation between Company and City, you can create a relation attribute in Employee based
upon this existing relation in order to get the employee's work location. In this case, you will create an attribute named "workingPlace" in
Employee of the kind "relatedEntity" and the type "City" and pass a custom path in the indexOrPath parameter, for example "employer.location"
(employer is the N‐>1 relation attribute from Employee and location is the N‐>1 relation attribute from Company).

For "relatedEntities" attributes, the type is the datastore class collection name corresponding to the 'many' class. For example, in the Employee‐
>Company relation, the type for an employees attribute added to the Company class would be "Employees" (or "EmployeeCollection" if you left the
default name). 
Regarding the indexOrPath parameter, two cases are to be considered:

you want to use the reverse path of an existing "relatedEntity" attribute. You just need to pass the "relatedEntity" attribute name (from the
'many' class) as the path in the indexOrPath parameter and add a {reverserPath: true} object as a 5th parameter. For example, you want to add
in the Company datastore class a "relatedEntities" attribute named "employees" that will contain all employees working for the company. The
employer N‐>1 relation attribute already exists in the Employee datastore class, so you can just use the reverse path to build the appropriate
collection: 

emp.addAttribute("employees", "relatedEntities", "Employees", "employer", {reversePath:true});

Setting the reverse path is necessary so that the existing foreign key of the 'many' class is used to establish the relation.
you want to use a custom path through several datastore classes and benefit from existing relations (which can be reverse paths). For example,
if you have three datastore classes, Employee ‐ Company ‐ City with existing relations between Company ‐> City, and Employee ‐> Company, you
can create a relation attribute in City based upon these existing relations in order to get the collection of employees working in the city. You
could create the reverse path of the workingPlace attribute (see above). But, you can also decide to use a custom path for your attribute (both
attributes would work the same way): create an attribute named "workForce" in City of the kind "relatedEntities" and the type "Employees" and
pass a custom path in the indexOrPath parameter, for example "companies.employees" (companies is the 1‐>N relation attribute from City and
employees is the 1‐>N relation attribute from Employee).
In this case, you do not need to pass the "reversePath" option because the custom path already uses the reverse paths.

options

The options parameter is an object containing several key/value pairs allowing you to set various properties to the created storage or relation attribute.

The following properties are available for storage attributes:

Option Type Description
autoComplete boolean For string attributes only. If true, Wakanda automatically builds a list of possible values based on existing values for the

same attribute during data entry.
autogenerate boolean For UUID attributes only. If true, the UUID will be generated automatically by Wakanda for each new datastore entity

created. If false, you must generate a valid UUID through the code.
autosequence boolean For number attributes only. If true, Wakanda automatically generates a new number for each new datastore entity created

following a sequence.
blob_switch_size number Size in bytes below which the data of the BLOB attribute will be stored within entities. For example, if you enter 30 000, a

20 KB BLOB will be stored in the entity and a 40 KB BLOB will be stored outside the entity. By default, the value is 0: all
BLOB data are stored outside of entities.

cacheDuration number (For Image and BLOB attributes only) Duration (expressed in seconds) during which the Image or Blob attribute values should
be cached client‐side.

defaultFormat object Formatting properties for the attribute, see defaultFormat
defaultValue number (For number attributes only) Default value for the attribute.
events event

object
Events for the attribute, see Attribute Events (Wakanda v9 and later) or Attribute Events (deprecated) (until Wakanda v8)

fixed_length number (For string attributes only) Fixed length of the data stored in the attribute
identifying boolean True if the attribute can be used to identify related entities
indexKind string Sets the index kind for the attribute(*).
kind string Sets the kind for the attribute(*).
limiting_length number Limits the length of the text entered in the attribute. If you define the limiting length to be 10, any longer text entered will

be truncated to contain 10 characters.
maxLength number (For string attributes only) Maximum length allowed for the attribute
maxValue number (For number attributes only) Maximum value for the attribute
minLength number (For string attributes only) Minimum length allowed for the attribute
minValue number (For number attributes only) Minimum value for the attribute
multiLine boolean If true, the attribute will appear by default as a multi‐line widget.
not_null boolean If true, the attribute is mandatory; it cannot be null. Otherwise, an error is returned.

outside_blob boolean If true, BLOB data will be stored outside of the data file. By default (false), BLOB data are stored inside the data file.
path string Path for a related or an alias attribute
pattern string (For string attributes only) RegEx pattern to control data entry
primKey boolean Sets the attribute as the new primary key(*).
readOnly boolean If true, the attribute value cannot be set by user editing; it can only be set through the code.
scope string "public" (default) or "publicOnServer". A "public" attribute can be used from anywhere, while a "public on server" attribute

can only be accessed from the server. Implementation Note: "protected" and "private" values are also accepted but their
corresponding scopes are not implemented (they are currently equivalent to "publicOnServer"). A "protected" attribute can
only be accessed from the datastore class and its extended classes, while a "private" attribute can be only be accessed from
the datastore class, excluding extended classes. These scopes will be supported in future versions of Wakanda.
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simpleDate boolean If true, the date is stored in "DD/MM/YYYY" format. Equivalent to the "Date only" property in the Data Model Editor.
styled_text boolean If true, queries and sorts carried out in the data stored in the attribute do not take any style tags into account.
type string Sets the type for the attribute(*)
unique boolean If true, values entered in the attribute must be unique. If not, an error is returned.

(*) These properties should usually be set through the Attribute( ) method parameters.

Option Type Description
matchColumn string {matchColumn: "city"} or {matchColumn: "cityName,city"} A name or a list of comma‐separated names corresponding to previous

name(s) for the attribute. If the attribute has been renamed during the development process, you can handle the change(s) using
this property so that matching column values will be available: when initializing the class at the database level, Wakanda tries to
find attributes that reference the matchColumn name(s) and, in case of success, will use this name during the session. When you
use a list, Wakanda tries each name (starting from the last name to the first) until it finds a matching column, and then uses this
name. If no matching name is found, the current attribute name is used. This feature allows you to rename attributes during the
development process and use several data sets.

The following properties are available for relation attributes:

Option Type Description
composition boolean True to generate an array instead of an entity collection in the related class
path string Path for a related or an alias attribute
reversePath boolean If true, the relation attribute will use the reverse path of an existing relation (for more information, please refer to the

RelatedEntity or relatedEntities attributes paragraph.

Example

In this example, we will create a complete Employee ‐ Company ‐ City model to illustrate the various ways to add attributes in your model:

//Creating the Employee class 
model.Employee = new DataClass("Employees"); 

model.Employee.ID = new Attribute("storage", "long", "key auto");  
model.Employee.firstname = new Attribute("storage", "string", "btree"); 
model.Employee.lastname = new Attribute("storage", "string", "btree"); 
model.Employee.salary = new Attribute("storage", "number", "cluster"); 
model.Employee.woman = new Attribute("storage", "bool", "cluster"); 
model.Employee.birthdate = new Attribute("storage", "date", "btree"); 
model.Employee.hiringDate = new Attribute("storage", "date"); 
model.Employee.manager = new Attribute("relatedEntity", "Employee", "Employee"); 
model.Employee.directReports = new Attribute("relatedEntities", "Employees", "manager", {reversePath:true});  
model.Employee.isManager = new Attribute("calculated", "bool"); //onGet method is defined below 
model.Employee.employer = new Attribute("relatedEntity", "Company", "Company"); // relation to the Company class 
model.Employee.employerName = new Attribute("alias", "string", "employer.name"); // relation to the Company class 
model.Employee.workingPlace = new Attribute("relatedEntity", "City", "employer.location"); // relation to the City class

//onGet for the calculated atttibute 
model.Employee.isManager.onGet = function() 
{ 
    return this.directReports.length != 0; 
} 

    //Creating the Company class 
model.Company = new DataClass("Companies"); 
model.Company.ID = new Attribute("storage", "long", "key auto"); 
model.Company.name = new Attribute("storage", "string", "btree"); 
model.Company.revenues = new Attribute("storage", "number"); 
model.Company.creationDate = new Attribute("storage", "date"); 
model.Company.location = new Attribute("relatedEntity", "City", "City"); 
model.Company.employees = new Attribute("relatedEntities", "Employees", "employer", {reversePath:true}); 

    //Creating the City class 
model.City = new DataClass("Cities"); 
model.City.ID = new Attribute("storage", "long", "key auto"); 
model.City.name = new Attribute("storage", "string" , {autoComplete:true}); 
model.City.country = new Attribute("storage", "string", {unique:true , not_null : true }); 
model.City.companies = new Attribute("relatedEntities", "Companies", "location", { reversePath:true } ); 
model.City.workForce = new Attribute("relatedEntities", "Employees", "workingPlace", { reversePath:true } ); 
    // this last relation could also have been defined like this: 
    // new Attribute("relatedEntities", "Employees", "companies.employees")

You can preview the result in the Wakanda Studio Model Designer:
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Example

You want to add an attribute with several options:

model.Employee.salary = new Attribute("storage", "number", null, { 
    "minValue": "10000", 
    "maxValue": "500000", 
    "defaultFormat": { 
        "format": "###,###,###.00", 
        "presentation": "text" 
    } 
});

Example

You want to create a datastore class that includes an indexed object type attribute. In this case, the attribute stores the characteristics of an item.

model.Item = new DataClass("Items", "public"); 
//create storage attributes 
model.Item.ID = new Attribute("storage", "long", "key auto"); 
model.Item.name = new Attribute("storage", "string", "btree"); 
model.Item.code = new Attribute("storage", "string", "btree"); 
//create the object attribute 
model.Item.desc = new Attribute("storage", "object", "objectPath");

As stated in the Working with Object type attributes paragraph, you can add any values to the attribute using a separate assignment:

var vItem1 = new ds.Item(); 
vItem1.name="Paris"; 
vItem1.code="Fr01"; 
vItem1.desc = {height:50, width:20, length:20, weight:20, color:"yellow", keywords:["tower", "eiffel", "iron"]}; 
vItem1.save(); 

// alternate syntax 
var vItem2 = new ds.Item({name:"London", code:"Gb04"}); 
vItem2.desc = {height:60, width:10, length:60, weight:44, color:"blue", keywords:["tower", "bridge", "big ben"]}; 
vItem2.save();
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Attribute Events

The described event handler functions have to be set on an attribute through the following property:

model.{className}.{attributeName}.events
For example:

model.Employee.lastName.events.init = function(event){ 
    this.lastName = " "; // assigns empty string to the attribute 
}

They can also be set using the addEventListener( ) method, which allows you to install several function handlers for the same event.

init

Description

The init property contains the event function that is triggered just after a new entity is created in memory on the server. You can use this event to initialize
attribute values, for example a custom ID.

This event is available at both the DatastoreClass and Attribute levels. 

When this event is set for a datastore class and for one or more attribute(s), the calling order is as follows:

1. datastore class event
2. attribute event(s)

Event parameter

The init event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow you
to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to associate an init event to the "lastName" attribute:

model.Employee.lastName.events.init = function(event){ 
    this.lastName = " "; // assigns empty string to the attribute 
}

load

Description

The load property contains the event function that is triggered just after an entity or an attribute is accessed. 

This event is available at both the DatastoreClass and Attribute levels and is called differently depending on the level:

on a datastore class: called each time an existing entity is loaded in memory on the server.

on an attribute: called the first time an attribute is used (i.e., read or modified) for an entity, after this entity is loaded, and then is not called again
for any subsequent times.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The load event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow
you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to add a load event to the salary attribute:

model.Person.email.events.load = function(event){ 
    if (this.email == null)  //the attribute is empty 
        this.email = "<email missing>";  
}

validate

Description

The validate property contains the event function that is triggered before saving an entity on the server, for example following a call to the save( ) method,
but before the save event. It is also generated when you call the validate( ) method. You can use this event to check the validity of the data entered
compared with business rules that you have set. To reject the validation, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:
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1. attribute event(s)
2. datastore class event

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The validate event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that
allow you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

In the validate event, you want to check that either the code or name attribute has been entered:

model.Article.name.events.validate = function() { 
    if (this.name == null) && (this.code == null) { 
        return {error: 7, errorMessage: 'name or code must have a value'}; 
    } 
    else { 
        return {error: 0}; //Same as no error 
    }  
}

save

Description

The save property contains the event function that is triggered just before saving an entity on the server, for example following a call to the save( ) method
and if the entity has passed validation. To reject the save, you return a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. datastore class event
2. attribute event(s)

When the event is set for one or more attribute(s), for better optimization, it is called only for each modified attribute. For this reason, unlike validate, the
datastore class event is called before attribute events.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The save event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow
you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to set a datastore class method named checkAccess as the save event on the "access" attribute, and log the event:

model.Item.access.events.save = function(event) { 
    ds.Update.checkAccess(this); 
    console.log("eventkind: "+event.eventKind+" , attname: "+event.attributeName); 
}

set

Description

The set property contains the event function that is triggered just after an attribute’s value is set. In server‐side code, this executes when the value is set.
When an attribute is set in client‐side code, this event executes when the entity is saved or the method serverRefresh( ) is called, but only for each
attribute that was modified.

This event is available only at the Attribute level.

Event parameter

The set event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow you
to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

http://livedoc.wakanda.org/Datastore/Using-Datastore-Class-Events/Description-of-events.300-616376.en.html
http://livedoc.wakanda.org/Wakanda-Server-Side-Concepts/Class-Events-and-Attribute-Events.200-715336.en.html
http://livedoc.wakanda.org/Datastore/Entity/save.301-605018.en.html
http://livedoc.wakanda.org/Model/DatastoreClass.201-976202.en.html
http://livedoc.wakanda.org/Model/Attribute.201-976923.en.html
http://livedoc.wakanda.org/Datastore/Using-Datastore-Class-Events/Description-of-events.300-616376.en.html
http://livedoc.wakanda.org/Wakanda-Server-Side-Concepts/Class-Events-and-Attribute-Events.200-715336.en.html
http://livedoc.wakanda.org/Datasource/Datasources/serverRefresh.301-607702.en.html
http://livedoc.wakanda.org/Model/Attribute.201-976923.en.html


This event is useful in the situation where values from a parent entity need to be copied into a related entity, for example:

model.InvoiceItem.itemPart.events.set = function(event){ 
    this.name = this.itemPart.name; 
    this.cost = this.itemPart.cost; 
}

remove

Description

The remove property contains the event function that is triggered just before an entity is to be deleted. It can be used for a variety of purposes including
cleaning up related entities and validating the deletion. To reject the deletion, you return a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

Event parameter

The remove event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that
allow you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to add a remove event to check integrity:

model.Customer.allOrders.events.remove = function(event){ 
    if(this.allOrders.length > 0) { //reject the deletion 
        return {errorCode: -123, errorMessage: "Cannot delete an entity with bound Orders"}; 
    } 
}

validateremove

Description

The validateremove property contains the event function that is triggered before removing an entity on the server, following usually a call to the remove( )
method. It is automatically called before the remove event.

You can use this event to check if the remove operation complies with business rules that you have set. To reject the remove, you return a specific object
contining an "error" property as the result of the event function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The validateremove event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties
that allow you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

In the validateremove event, you want to check that the balance attribute is set to zero:

model.Invoice.balance.events.validateremove= function(event) { 
    if (this.balance != null) || (this.balance != 0) { 
        return {error: 1, errorMessage: 'balance must be zero'}; 
    } 
    else { 
        return {error: 0}; //Same as no error, accept remove 
    }  
}

clientRefresh

Description

The clientRefresh property contains the event function that is triggered when a serverRefresh( ) method is executed on the client side. The serverRefresh(
) method allows the client application to get the values of the current entity from the server exactly as they have been (or will be) saved in the datastore,
i.e., after applying business rules defined on the server, but without actually saving the entity. It triggers automatic mechanisms such as validation events,
the autosequence property, code associated with calculated attributes, updates through relation attributes, etc., and gets back the updated values on the
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client.

Basically, you will write in the clientrefresh event the same code as in the save event so that serverRefresh( ) calls will provide exactly the same result as a
save operation on the entity, except for the data modification.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. datastore class event
2. attribute event(s)

When the event is set for one or more attribute(s), for better optimization, it is called only for each modified attribute. For this reason, unlike validate, the
datastore class event is called before attribute events.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.
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Attribute Events (deprecated)

The described event handler functions have to be set on an attribute through the following property:

model.{className}.{attributeName}.events
For example:

model.Employee.lastName.events.onInit = function(){ 
    this.lastName = " "; // assigns empty string to the attribute 
}

They can also be set using the addEventListener( ) method, which allows you to install several function handlers for the same event.

onInit

Description

The onInit property contains the event function that is to be called just after a new entity is created in memory on the server. You can use this event to
initialize attribute values, for example a custom ID.

This event is available at both the DatastoreClass and Attribute levels. 

When this event is set for a datastore class and for one or more attribute(s), the calling order is as follows:

1. datastore class event
2. attribute event(s)

Example

You want to associate an onInit event to the "lastName" attribute:

model.Employee.lastName.events.onInit = function(){ 
    this.lastName = " "; // assigns empty string to the attribute 
}

onLoad

Description

The onLoad property contains the event function to call just after an entity or an attribute is accessed. 

This event is available at both the DatastoreClass and Attribute levels and is called differently depending on the level:

on a datastore class: called each time an existing entity is loaded in memory on the server.

on an attribute: called the first time an attribute is used (i.e., read or modified) for an entity, after this entity is loaded, and then is not called again
for any subsequent times.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Example

You want to add an onLoad event to the Employee class:

model.Employee.events.onLoad = function(){ 
    if (this.photo.size == 0)  //no picture for the employee 
        this.photo = loadImage('c:/Projects/Docs/WebFolder/NoPhoto.jpg'); //add a default one 
}

onValidate

Description

The onValidate property contains the event function to call before saving an entity on the server, for example following a call to the save( ) method. It is
automatically called before the onSave event. It is also generated when you call the validate( ) method. You can use this event to check the validity of the
data entered compared with business rules that you have set. To reject the validation, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Example

In the onValidate event, you want to check that either the code or name attribute has been entered:

model.Article.events.onValidate = function() { 
    if (this.name == null) && (this.code == null) { 
        return {error: 7, errorMessage: 'name or code must have a value'}; 
    } 
    else { 
        return {error: 0}; //Same as no error 
    }  
}

onSave

Description

The onSave property contains the event function to call just before saving an entity on the server, for example following a call to the save( ) method and if
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the entity has passed validation. To reject the save, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. datastore class event
2. attribute event(s)

When the event is set for one or more attribute(s), for better optimization, it is called only for each modified attribute. For this reason, unlike onValidate,
the datastore class event is called before attribute events.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Example

You want to set a datastore class method named checkForUpdate as the onSave event:

model.Item.events.onSave = function() { 
    ds.Update.checkForUpdate(this); 
}

onRemove

Description

The onRemove property contains the event function to be call just before an entity is to be deleted. It can be used for a variety of purposes including
cleaning up related entities and validating the deletion. To reject the deletion, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

Example

You want to add an onRemove event to check integrity:

model.Customer.events.onRemove = function(){ 
    if(this.allOrders.length > 0) { //reject the deletion 
        return {errorCode: -123, errorMessage: "Cannot delete an entity with bound Orders"}; 
    } 
}

onSet

Description

The onSet property contains the event function to call just after an attribute’s value is set. In server‐side code, this executes when the value is set. When an
attribute is set in client‐side code, this event executes when the entity is saved or the method serverRefresh( ) is called, but only for each attribute that
was modified.

This event is available only at the Attribute level.

Example

This event is useful in the situation where values from a parent entity need to be copied into a related entity, for example:

model.InvoiceItem.itemPart.events.onSet = function(){ 
    this.name = this.itemPart.name; 
    this.cost = this.itemPart.cost; 
}
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DatastoreClass

The DatastoreClass class contains methods allowing you to add attributes and properties to the datastore class objects in your model reference.

DatastoreClass objects are referenced through the model.{className} property.

Alternatively, they can be created by the addClass( ) method.

{attributeName}

Description

Each datastore class attribute defined in the DatastoreClass dynamic object is available as a property of this object.

This property is a read‐write object: you can modify or even create an attribute using the returned reference. In addition to the standard Reserved
Keywords, the following words are reserved in dynamic models and must not be used as attribute names:

Reserved keywords for attribute names in dynamic models
properties
methods
collectionMethods
entityMethods
events
attributes

Note: If you create a datastore class by building the object instead of using addAttribute( ) or its shortcut methods, you do not benefit from the instance
methods of the Attribute class provided by the prototype.

Example

The attribute name can be used to define events for calculated attributes:

var emp = model.addClass("Employee", "Employees"); 
emp.addAttribute("hiringDate", "storage", "date"); 
emp.addAttribute("hired", "calculated", "bool"); // add a calculated attribute 

emp.hired.onGet = function() // use the attribute name property 
{ 
    return this.hiringDate != null; 
}

{methodName}

Description

Each datastore class method defined in the DatastoreClass dynamic object is available as a property of this object.

This property is a read‐write object: you can modify or even create a method using the returned reference. If you create a method using this property, by
default it is applied to "class" objects. You can change its kind (that is, apply it to other objects) using the applyTo property.

In addition to the standard Reserved Keywords, the following words are reserved in dynamic models and must not be used as method names:

Reserved keywords for attribute names in dynamic models
properties
methods
collectionMethods
entityMethods
events
attributes

Example

You want to create a new datastore class method in the Product class:

model.Product.addCountryCode = function(x,y) { 
      this.name += x; 
      this.version += y; 
      this.save(); 
}

entityMethods

Description

The entityMethods property contains an object that stores each datastore class method applied to "Entity" objects of the datastore class. You can use this
property to create or modify datastore class methods.

Example

Add an entity method to the Employee class:

model.Employee.entityMethods.getStaff = function() { 
    return this.directReports.toArray("firstname,lastname"); 
};

collectionMethods

Description
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The collectionMethods property contains an object that stores each datastore class method applied to "Collection" objects of the datastore class. You can
use this property to create or modify datastore class methods.

Example

Add an entity collection method to the Employee class:

model.Employee.collectionMethods.getEmps = function(from, to) { 
    from = from || 0; 
    to = to || this.length; 
    return this.toArray("firstname,lastname,salary", from, to); 
        //return this.toArray(ds.Employee.firstname,ds.Employee.lastname,ds.Employee.salary, from, to); 
};

methods

Description

The methods property contains an object that stores each datastore class method applied to the "Class" object itself. You can use this property to create or
modify datastore class methods.

Example

Add a Class method to the Employee class:

model.Employee.methods.getFirstOnes = function(limit) { 
    limit = limit || 2000; 
    var col = ds.Employee.query("ID < :1", limit); 
    return col; 
};

events

Description

The events property contains an object that stores all the events for the datastore class. Each property of this object is an event name and its value is the
function. You can use this property to create or modify datastore class events.

Properties of the events object are detailed in the DatastoreClass Events (deprecated) chapter. 

Note: If you want to install several function handlers for a single datastore class event, you need to use the addEventListener( ) method.

Example

Propose a default image if the attribute is empty at load:

model.Room.events.load = function() { 
     if (this.photo.size == 0) 
        this.photo = loadImage('c:/Projects/Docs/WebFolder/NoPhoto.jpg'); 
};

properties

Description

The properties property contains an object that stores each datastore class property defined for the "Class" object itself. You can use this property to create
or modify datastore class properties.

For more information about available properties, please refer to the setProperties( ) method description.

Example

You want to set the "scope" property for the Person datastore class:

model.Person.properties.scope = "publicOnServer";

addAttribute( )

DatastoreClassAttribute addAttribute( String name, String | Null kind, String type[, String indexOrPath][, Object options] )

Parameter Type Description

name  String Name of the attribute
kind  String, Null Kind of the attribute (null = storage)
type  String Type of the attribute
indexOrPath  String Index kind (storage attributes) or relation path (relation attributes)
options  Object Properties for the attribute

Returns  DatastoreClassAttribute Reference to the created attribute

Description

The addAttribute( ) method adds a new attribute to the datastore class. All Wakanda attributes are supported: storage, calculated, alias or relation.

Basically, this method provides the same effect as the Attribute( ) constructor. However, unlike Attribute( ), addAttribute( ) does not allow you to maintain
a link between the Data Model Editor and the JavaScript code. By consequent, using the Attribute( ) constructor is recommended to create an attribute. 

In name, pass the name of the attribute to create. In addition to the standard Reserved Keywords, the following words are reserved in procedural models
and must not be used as attribute names:

Reserved keywords for attribute names in procedural models
properties
methods
collectionMethods
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entityMethods
events
attributes

In kind, pass the kind property of the attribute to create. Available values are:

"storage": to store simple scalar values such as strings, longs, etc.
"calculated": to store scalar values based on a calculation, such as lastName+name
"alias": an attribute built upon a relation attribute
"relatedEntity": a N‐>1 relation attribute
"relatedEntities": a 1‐>N relation attribute
"removed": in the context of a derived datastore class, to remove the inherited attribute from the class

For more information about attribute kinds, please refer to the Attribute Categories paragraph.

The values to pass in the type and indexOrPath parameters will depend highly on the attribute kind:

Adding storage attributes to derived datastore classes is now supported in Wakanda (it was not possible in previous releases).

Storage and calculated attributes

Regarding storage, calculated or alias attributes:

type can be one of the standard supported Wakanda data types:
"blob"
"bool"
"byte"
"date"
"duration"
"image"
"long"
"long64"
"number"
"object" (introduced in Wakanda 10)
"string"
"uuid"
"word"
For more information, please refer to the Wakanda Data Types section.

indexOrPath is used either to define the index kind, to designate the primary key for a storage attribute, or the path for an alias attribute. You can
pass one of the following values:
Note: For Object type attributes, the only value supported is "objectPath" (see below).

"btree": associates a B‐Tree type index with the attribute. This multipurpose index type meets most indexing requirements.
"cluster": associates a B‐Tree type index using clusters with the attribute. This architecture is more efficient when the index does not contain a
large number of keys, i.e., when the same values occur frequently in the data.
"keywords": (only available for String type attributes) associates a keyword type index with the attribute. This index type facilitates fast
searching of individual words within these attributes.
"auto": Wakanda automatically selects an index type according to the attribute type.
"objectPath": (only available for Object type attributes) associates an index with the object attribute. All object property paths are
automatically indexed.
"key": designates the attribute as the primary key of the datastore class.
"key auto": designates the attribute as the primary key of the datastore class with the automatic property:

for numeric types, the autosequence property is set
for uuid types, the autogenerate property is set

Note: A btree index is automatically set for primary key attributes.
a string providing the path for an alias attribute, for example "employees.location".

RelatedEntity or relatedEntities attributes

Regarding relation attributes:

For "relatedEntity" attributes, the type is the datastore class name corresponding to the 'one' class. For example, in a classic Employee‐>Company
relation, the type for an employer attribute added to the Employee class would be "Company". 
In the indexOrPath parameter, pass the path to the related entity. 

For simple cases in a N‐>1 configuration, the path is implicit and built upon the type. You just need to pass the relation datastore class name. In
our example, it would be "Company" again. This will create a foreign key in the Company datastore class.
In more complex cases, you may not want to create a foreign key but instead use existing relations. For example, if you have three datastore
classes, Employee ‐ Company ‐ City, and an existing relation between Company and City, you can create a relation attribute in Employee based
upon this existing relation in order to get the employee's work location. In this case, you will create an attribute named "workingPlace" in
Employee of the kind "relatedEntity" and the type "City" and pass a custom path in the indexOrPath parameter, for example "employer.location"
(employer is the N‐>1 relation attribute from Employee and location is the N‐>1 relation attribute from Company).

For "relatedEntities" attributes, the type is the datastore class collection name corresponding to the 'many' class. For example, in the Employee‐
>Company relation, the type for an employees attribute added to the Company class would be "Employees" (or "EmployeeCollection" if you left the
default name). 
Regarding the indexOrPath parameter, two cases are to be considered:

you want to use the reverse path of an existing "relatedEntity" attribute. You just need to pass the "relatedEntity" attribute name (from the
'many' class) as the path in the indexOrPath parameter and add a {reverserPath: true} object as a 5th parameter. For example, you want to add
in the Company datastore class a "relatedEntities" attribute named "employees" that will contain all employees working for the company. The
employer N‐>1 relation attribute already exists in the Employee datastore class, so you can just use the reverse path to build the appropriate
collection: 

emp.addAttribute("employees", "relatedEntities", "Employees", "employer", {reversePath:true});

Setting the reverse path is necessary so that the existing foreign key of the 'many' class is used to establish the relation.
you want to use a custom path through several datastore classes and benefit from existing relations (which can be reverse paths). For example,
if you have three datastore classes, Employee ‐ Company ‐ City with existing relations between Company ‐> City, and Employee ‐> Company, you
can create a relation attribute in City based upon these existing relations in order to get the collection of employees working in the city. You
could create the reverse path of the workingPlace attribute (see above). But, you can also decide to use a custom path for your attribute (both
attributes would work the same way): create an attribute named "workForce" in City of the kind "relatedEntities" and the type "Employees" and
pass a custom path in the indexOrPath parameter, for example "companies.employees" (companies is the 1‐>N relation attribute from City and
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employees is the 1‐>N relation attribute from Employee).
 In this case, you do not need to pass the "reversePath" option because the custom path already uses the reverse paths.

options

The options parameter is an object containing several key/value pairs allowing you to set various properties to the created storage or relation attribute.

The following properties are available for storage attributes:

Option Type Description
autoComplete boolean For string attributes only. If true, Wakanda automatically builds a list of possible values based on existing values for the

same attribute during data entry.
autogenerate boolean For UUID attributes only. If true, the UUID will be generated automatically by Wakanda for each new datastore entity

created. If false, you must generate a valid UUID through the code.
autosequence boolean For number attributes only. If true, Wakanda automatically generates a new number for each new datastore entity created

following a sequence.
blob_switch_size number Size in bytes below which the data of the BLOB attribute will be stored within entities. For example, if you enter 30 000, a

20 KB BLOB will be stored in the entity and a 40 KB BLOB will be stored outside the entity. By default, the value is 0: all
BLOB data are stored outside of entities.

cacheDuration number (For Image and BLOB attributes only) Duration (expressed in seconds) during which the Image or Blob attribute values should
be cached client‐side.

defaultFormat object Formatting properties for the attribute, see defaultFormat
defaultValue number (For number attributes only) Default value for the attribute.
events event

object
Events for the attribute, see Attribute Events (Wakanda v9 and later) or Attribute Events (deprecated) (until Wakanda v8)

fixed_length number (For string attributes only) Fixed length of the data stored in the attribute
identifying boolean True if the attribute can be used to identify related entities
indexKind string Sets the index kind for the attribute(*).
kind string Sets the kind for the attribute(*).
limiting_length number Limits the length of the text entered in the attribute. If you define the limiting length to be 10, any longer text entered will

be truncated to contain 10 characters.
maxLength number (For string attributes only) Maximum length allowed for the attribute
maxValue number (For number attributes only) Maximum value for the attribute
minLength number (For string attributes only) Minimum length allowed for the attribute
minValue number (For number attributes only) Minimum value for the attribute
multiLine boolean If true, the attribute will appear by default as a multi‐line widget.
not_null boolean If true, the attribute is mandatory; it cannot be null. Otherwise, an error is returned.
outside_blob boolean If true, BLOB data will be stored outside of the data file. By default (false), BLOB data are stored inside the data file.
path string Path for a related or an alias attribute
pattern string (For string attributes only) RegEx pattern to control data entry
primKey boolean Sets the attribute as the new primary key(*).
readOnly boolean If true, the attribute value cannot be set by user editing; it can only be set through the code.
scope string "public" (default) or "publicOnServer". A "public" attribute can be used from anywhere, while a "public on server" attribute

can only be accessed from the server. Implementation Note: "protected" and "private" values are also accepted but their
corresponding scopes are not implemented (they are currently equivalent to "publicOnServer"). A "protected" attribute can
only be accessed from the datastore class and its extended classes, while a "private" attribute can be only be accessed from
the datastore class, excluding extended classes. These scopes will be supported in future versions of Wakanda.

simpleDate boolean If true, the date is stored in "DD/MM/YYYY" format. Equivalent to the "Date only" property in the Data Model Editor.
styled_text boolean If true, queries and sorts carried out in the data stored in the attribute do not take any style tags into account.
type string Sets the type for the attribute(*)
unique boolean If true, values entered in the attribute must be unique. If not, an error is returned.

(*) These properties should usually be set through the addAttribute( ) method parameters.

Option Type Description
matchColumn string {matchColumn: "city"} or {matchColumn: "cityName,city"} A name or a list of comma‐separated names corresponding to previous

name(s) for the attribute. If the attribute has been renamed during the development process, you can handle the change(s) using
this property so that matching column values will be available: when initializing the class at the database level, Wakanda tries to
find attributes that reference the matchColumn name(s) and, in case of success, will use this name during the session. When you
use a list, Wakanda tries each name (starting from the last name to the first) until it finds a matching column, and then uses this
name. If no matching name is found, the current attribute name is used. This feature allows you to rename attributes during the
development process and use several data sets.

The following properties are available for relation attributes:

Option Type Description
composition boolean True to generate an array instead of an entity collection in the related class
path string Path for a related or an alias attribute
reversePath boolean If true, the relation attribute will use the reverse path of an existing relation (for more information, please refer to the

RelatedEntity or relatedEntities attributes paragraph.

Example

In this example, we will create a complete Employee ‐ Company ‐ City model to illustrate the various ways to add attributes in your model:

    //Creating the Employee class
var emp = model.addClass("Employee", "Employees"); 

emp.addAttribute("ID", "storage", "long", "key auto");  
emp.addAttribute("firstname", "storage", "string", "btree"); 
emp.addAttribute("lastname", "storage", "string", "btree"); 
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emp.addAttribute("salary", "storage", "number", "cluster"); 
emp.addAttribute("woman", "storage", "bool", "cluster"); 
emp.addAttribute("birthdate", "storage", "date", "btree"); 
emp.addAttribute("hiringDate", "storage", "date"); 
emp.addAttribute("manager", "relatedEntity", "Employee", "Employee"); 
emp.addAttribute("directReports", "relatedEntities", "Employees", "manager", {reversePath:true});  
emp.addAttribute("isManager", "calculated", "bool"); //onGet method is defined below 
emp.addAttribute("employer", "relatedEntity", "Company", "Company"); // relation to the Company class 
emp.addAttribute("employerName", "alias", "string", "employer.name"); //alias built upon the N->1 relation attribute 
emp.addAttribute("workingPlace", "relatedEntity", "City", "employer.location"); // relation to the City class 

    //Creating the Company class 
comp = model.addClass("Company", "Companies") 
comp.addAttribute("ID", "storage", "long", "key auto"); 
comp.addAttribute("name", "storage", "string", "btree"); 
comp.addAttribute("revenues", "storage", "number"); 
comp.addAttribute("creationDate", "storage", "date"); 
comp.addAttribute("location", "relatedEntity", "City", "City"); 
comp.addAttribute("employees", "relatedEntities", "Employees", "employer", {reversePath:true}); 

    //Creating the City class 
var city = model.addClass("City", "Cities"); 
city.addAttribute("ID", "storage", "long", "key auto"); 
city.addAttribute("name", "storage", "string" , {autoComplete:true}); 
city.addAttribute("country", "storage", "string", {unique:true , not_null : true }); 
city.addAttribute("companies", "relatedEntities", "Companies", "location", { reversePath:true } ); 
city.addAttribute("workForce", "relatedEntities", "Employees", "workingPlace", { reversePath:true } ); 
    // this last relation could also have been defined like this: 
    // city.addAttribute("workForce", "relatedEntities", "Employees", "companies.employees") 

    //onGet for the calculated atttibute 
emp.isManager.onGet = function() 
{ 
    return this.directReports.length != 0; 
}

You can preview the result in the Data Model Editor:

addEventListener( )

void addEventListener( String event, Function jsCode )

Parameter Type Description

event  String Datastore class event to listen to
jsCode  Function JavaScript function to execute

Description

The addEventListener( ) method allows you to associate an event listener function with the datastore class. 

Note: For more information about event listeners, please refer to the Using Datastore Class Events section. 

Using this method, you can define several event listeners for the same event, compared to the events property, which can only define one handler for an
event. Defining several event listeners is particularily useful for validation events, where different listeners can handle different logical business rules; if one
of the listeners fails, the validation is rejected.

In event, pass the name of the event to define. For datastore classes, available events are:

"clientrefresh"
"init"
"load"
"validate"
"save"
"validateremove"
"remove"
"restrict"
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In jsCode, pass the JavaScript function to call when the event is generated. This code will not be invoked (i.e., executed) when the Model.js file is
interpreted, but stored with a pointer to it. 
Keep in mind that, within the jsCode function, this represents the entity that is being processed.

Event parameter

The listener function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow you
to write generic code:

Property Type Values
event.eventKind string "init", "load", "remove", "restrict", "set", "save", or "validate"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

We want to add a simple function on the remove event for the Company datastore class:

comp = model.addClass("Company", "Companies") 
comp.addEventListener("remove", function(event) 
{         
    if (this.employees.length > 0) 
        return { error : 1000, errorMessage:"The company is not empty" }; 
});

addMethod( )

void addMethod( String name, String type, Function jsCode[, String scope] )

Parameter Type Description

name  String Method name
type  String Object to which to apply the method
jsCode  Function JavaScript function to execute
scope  String Scope for the method (default = "publicOnServer")

Description

The addMethod( ) method allows you to define a datastore class method and add it to the current class. 

In name, pass the name of the datastore class. This name must comply with the Reserved Keywords list.
In type, pass the object type on which the datastore class method must be applied. The following values are available:

"entity": the method will be applied to single entities.
"entityCollection": the method will be applied to entity collections.
"dataClass": the method will be applied to all the entities of the datastore class.

In jsCode, pass the JavaScript function to execute as the datastore class method. This code will not be invoked (i.e., executed) when the Model.js file is
interpreted, but stored with a pointer to it.

In scope, pass the scope of the datastore class method. The following values are available:

"publicOnServer": a "public on server" datastore class method can only be invoked from the server (default if omitted).
"public": a "public" datastore class method can be used from anywhere.

Example

We add an entity datastore class method that returns an array of entities:

model = new DataStoreCatalog(); 
var emp = model.addClass("Employee", "Employees"); // create the class 
emp.addMethod("getStaff", "entity", function() { 
    return this.directReports.toArray("firstname,lastname"); 
}, "public");

Note: See the example of the addAttribute( ) method to have an overview of the dynamic model.

Example

We want to add the "buildData" import method to the Employee datastore class. In the Model.js file, we write:

model.Employee.addMethod("buildData", "dataClass", function(nbCompanies, progressRef) { 
    include ("scripts/buildData.js"); // call an external script 
    buildData(nbCompanies, progressRef); //execute the script with parameters 
},  "public");

addRelatedEntities( )

void addRelatedEntities( String name, String type[, String path][, Object option] )

Parameter Type Description

name  String Name of the attribute
type  String Type of the attribute
path  String Relation path
option  Object Reverse path option

Description

The addRelatedEntities( ) method adds a new relatedEntities attribute to the datastore class. This method is a shortcut to the addAttribute( ) method with
a predefined "relatedEntities" kind parameter.

In name, pass the name of the attribute to create. In addition to the standard Reserved Keywords, the following words are reserved in dynamic models and
must not be used as attribute names:
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Reserved keywords for attribute names in dynamic models
properties
methods
collectionMethods
entityMethods
events
attributes

In type, pass the datastore class collection name corresponding to the 'many' class. For example, in the Employee‐>Company relation, the type for an
employees attribute added to the Company class would be "Employees" (or "EmployeeCollection" if you left the default name).

Regarding the path parameter, two cases are to be considered:

you want to use the reverse path of an existing "relatedEntity" attribute. You just need to pass the "relatedEntity" attribute name (from the 'many'
class) as path in the indexOrPath parameter and add a {reversePath: true} object as a 5th parameter. For example, in the Company datastore class,
you want to add a "relatedEntities" attribute named "employees" that will contain all the employees working for the company. The employer N‐>1
relation attribute already exists in the Employee datastore class, you can just use the reverse path to build the appropriate collection (see example).
Setting the reverse path is necessary so that the existing foreign key of the 'many' class is used to establish the relation.
you want to use a custom path through several datastore classes and benefit from the existing relations (which can be reverse paths). For example, if
you have three datastore classes, Employee ‐ Company ‐ City, with existing relations between Company ‐> City, and Employee ‐> Company, you can
create a relation attribute in City based upon this existing relations to get the collection of employees working in the city. You could create the reverse
path of the workingPlace attribute (see above). But, you can also decide to use a custom path for your attribute (both attributes would work the same
way): create an attribute named "workForce" in City of the kind "relatedEntities" and the type "Employees" and pass a custom path in the path
parameter, for example "companies.employees" (companies is the 1‐>N relation attribute from City and employees is the 1‐>N relation attribute from
Employee).
In this case, you do not need to pass the "reversePath" option because the custom path already uses reverse paths.

The option parameter is an object that can contain the following property:

Option Type Description
reversePath boolean If true, the relation attribute will use the reverse path of an existing relation.

Example

//the following code: 
emp.addRelatedEntities("employees", "Employees" , "employer" , {reversePath:true}); 
//is equivalent to: 
emp.addAttribute("employees", "relatedEntities", "Employees", "employer", {reversePath:true});

addRelatedEntity( )

void addRelatedEntity( String name, String type[, String path][, Object option] )

Parameter Type Description

name  String Name of the attribute
type  String Type of the attribute
path  String Relation path
option  Object Reverse path option

Description

The addRelatedEntity( ) method adds a new relatedEntity attribute to the datastore class. This method is a shortcut to the addAttribute( ) method with a
predefined "relatedEntity" kind parameter.

In name, pass the name of the attribute to create. In addition to the standard Reserved Keywords, the following words are reserved in dynamic models and
must not be used as attribute names:

Reserved keywords for attribute names in dynamic models
properties
methods
collectionMethods
entityMethods
events
attributes

In type, pass the datastore class name corresponding to the 'one' class. For example, in a classic Employee‐>Company relation, the type for an employer
attribute added to the Employee class would be "Company".

In the path parameter, pass the path to the related entity:

For simple cases in a N‐>1 configuration, the path is implicit and built upon the type. You just need to pass the relation datastore class name. In our
example, it would be "Company" again. This will create a foreign key in the Company datastore class.
In more complex cases, you may not want to create a foreign key but instead to use existing relations. For example, if you have three datastore
classes, Employee ‐ Company ‐ City, and an existing relation between Company and City, you can create a relation attribute in Employee based upon
this existing relation in order to get the employee's work location. In this case, you will create an attribute named "workingPlace" in Employee of the
kind "relatedEntity" and the type "City" and pass a custom path in the path parameter, for example "employer.location" (employer is the N‐>1 relation
attribute from Employee and location is the N‐>1 relation attribute from Company).

The option parameter is an object that can contain the following property:

Option Type Description
reversePath boolean If true, the relation attribute will use the reverse path of an existing relation.

removeAttribute( )

void removeAttribute( String name )

Parameter Type Description

name  String Name of the attribute
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Description

The removeAttribute( ) method removes the name attribute from the datastore class for the model object. 

Pass in name the name of the attribute to remove from the datastore class.

Once an attribute has been removed from the model, it cannot be accessed.

This method can be combined with the derived datastore class feature for optimization reasons, or to control data available to clients. 

Example

In our example below, you can create a derived datastore class from the Employee class and remove some attributes from it:

    // Employee is an existing dataclass 
model.Manager  = new DataClass("Managers", "public", "Employee") // Manager is the derived dataclass 
model.Manager.removeAttribute("salary"); // remove a couple of attributes 
model.Manager.removeAttribute("category");

setProperties( )

void setProperties( Object properties )

Parameter Type Description

properties  Object Properties to set for the class

Description

The setProperties( ) method allows you to define one or several properties for the datastore class. You can call the setProperties( ) method as many times
as necessary for a datastore class.

In properties, pass an object containing the properties you want to set in the form of {property_string:value}. The following properties are available:

Property name Value
type

Default Description

publishAsJSGlobal Boolean False If true, the datastore class is exposed at the global object level, e.g. "Emp"; if False (default),
the datastore class is available through the datastore name, e.g. "ds.Emp" (default datastore).

allowOverrideStamp Boolean False If true, an entity can be modified regardless of its internal stamp if you have also passed true for
the 'overrideStamp' option to the save( ) (Datasource) and save( ) (Dataprovider) functions.

defaultTopSize Number 40 Default top size for requests made to the server to retrieve the entities for the datastore class.
restrictingQuery Object {queryStatement : string} A query that restricts the entities returned for a datastore class. For

better clarity, you should define this property using the setRestrictingQuery( ) method
{top : number} Top number of entities returned by the restricting query.

collectionName String {className}Collection Name of a collection for the datastore class
scope String "public" Scope of the added datastore class. Can be "public": the datastore class can be accessed from

anywhere, or "publicOnServer": the datastore class can only be accessed on the server (no client‐
side access is allowed). 

extends String Name of an existing datastore class from which you want the new datastore class to be derived

Some of these properties can also be set directly by the addClass( ) method

Property
name

Value
type

Default Description

matchTable String {matchTable: "Emp"} or {matchTable: "Emp,People"} A name or a list of comma‐separated names corresponding to
previous name(s) for the datastore class. If the datastore class has been renamed during the development process, you
can handle the change(s) in the data file using this property so that matching entities will be available: when initializing
the class at the database level, Wakanda tries to find entities that reference the matchTable name(s) and, in case of
success, will use this name during the session. When you use a list, Wakanda tries each name (starting from the last name
to the first) until it finds a matching table, and then uses this name. If no matching name is found, the current datastore
class name is used. This feature allows you, for example, to use different class names in the development and production
versions of your application.

Example

You create a new datastore class and define its properties:

var city = model.addClass("City", "Cities"); 
city.addAttribute("ID", "storage", "long", "key auto"); 
city.addAttribute("name", "storage", "string"); 
city.setProperties ({allowOverrideStamp : true, defaultTopSize : 50});

setRestrictingQuery( )

void setRestrictingQuery( String queryStatement )

Parameter Type Description

queryStatement  String Restricting query for the class

Description

The setRestrictingQuery( ) method allows you to associate a restricting query with the datastore class. A restricting query is a query that is automatically
applied whenever all the entities of the datastore class are accessed. For more information about restricting queries, please refer to the Programming
Restricting Queries section.

In queryStatement, pass a string containing the restricting query to associate with the class. The query must be written using a direct syntax (e.g. "status ==
'Manager'"); you cannot use ":n" placeholders.

Note: If you want to set a custom "top" property for the query (maximum number of returned entities), you must use the setProperties( ) instead.

Example
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You want to derive a new Employee class from the Person datastore class and use a restricting query to define the Employee's default collection:

... // define the Person datastore class 
var Emp = model.addClass("Employee", "Employees", "public", "Person"); 
Emp.setRestrictingQuery("salary isnot null");



DatastoreClass Constructor

DataClass( )

DatastoreClass DataClass( [String collectionName [,String | Null scope [,String | Null extendedClass [,Object properties]]]] )

Parameter Type Description

collectionName  String Collection name of the datastore class
scope  String, Null Scope of the class: "public" (default) or "publicOnServer"
extendedClass  String, Null Parent class (if any) of the datastore class
properties  Object Additional properties

Returns  DatastoreClass New datastore class

Description

The DataClass( ) method is the constructor of the DatastoreClass type objects. It allows you to instanciate a new datastore class in the current procedural
Model (also called datastore catalog) of your Wakanda application. DatastoreClass objects are handled using the various properties and methods of the
DatastoreClass class. 

Basically, this constructor method provides the same effect as the addClass( ) method. However, unlike addClass( ), DataClass( ) allows you to maintain a
link between the Data Model Editor and the JavaScript code. For example, if you create a calculated attribute, you will be able to display the associated
JavaScript code from the Data Model Editor by clicking the  button. By consequent, DataClass( ) is recommended to create a datastore class. 

To create a datastore class object using the DataClass( ) constructor, you must:

use the new operator to create an instance of the object,
assign the instance to a property of the datastore model object; the name of the property will become the name of the datastore class. This name
must comply with the general rules defined in the Reserved Keywords section.

For example, if you want to create a public datastore class named "Student", you must write:

model.Student = new DataClass("Students");

Once the datastore class is instanciated, a prototyped DatastoreClass object is created and benefit from the various API methods of the DatastoreClass class,
such as setProperties( ).
In collectionName, you can pass the name of entity collection for the new datastore class. If omitted, by default the "Collection" suffix is added to className
to get the collection name. For example, if "MyClass" is the className, "MyClassCollection" will automatically be defined as the collection name.

In scope, pass the scope of the added datastore class. Two values are accepted:

"public": the datastore class can be accessed from anywhere.
"publicOnServer": the datastore class can only be accessed on the server (no client‐side access is allowed).

By default, if this parameter is omitted or if you pass null, the datastore class scope will be "public".

In extendedClass, pass the name of an existing datastore class from which you want the new datastore class to be derived. Pass null if the added datastore
class should not derive from another class.

The optional properties parameter allows you to define any datastore class property within the DataClass( ) call. This parameter is an object containing
property/value pairs. For example, you can pass { allowOverrideStamp : true } in the properties parameter if you want to define the Allow Stamp Override
option for the datastore class. 
Although you can set properties with the DataClass( ) method, for better clarity it is recommended to use the setProperties( ) method to define appropriate
properties. For more information about available properties, please refer to this method description.

Example

You want to create a simple Employee datastore class. In the Model.js file, you write:

model.Employee = new DataClass("Employees"); 
model.Employee.ID = new Attribute( "storage", "long", "key auto"); 
model.Employee.name = new Attribute( "storage", "string"); 
model.Employee.status = new Attribute( "storage", "string");

The datastore class is created and can be viewed in the Data Model Editor:

Example

You want to create a Manager datastore class that is derived from the Employee class and set some properties:

model.Manager = new DataClass ("Managers", "public", "Employee", {  
    restrictingQuery: { queryStatement: "status == 'manager'" },  
    allowOverrideStamp : true  
});

Example

You want to add a datastore class working with a resticting query:

model.Employee = new DataClass("EmployeeCollection" ,"public", "Person", { 
    restrictingQuery: { 
        "queryStatement": "employer is not null" 
    } 
});
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Example

We want to create a Person class and a derived Employee class than contains additional attributes:

//Creating the Person class 
model.Person = new DataClass("People"); 
model.Person.ID = new Attribute("storage", "long", "key auto");  
model.Person.firstName = new Attribute("storage", "string", "btree");  
model.Person.lastName = new Attribute("storage", "string", "btree");  
model.Person.fullName = new Attribute("calculated", "string");  

//Creating the derived Employee class 
model.Employee = new DataClass ("Employees", "public", "Person"); 
model.Employee.hireDate = new Attribute("storage", "date"); // adding specific attributes to the derived class 
model.Employee.accessLevel = new Attribute("storage", "long"); 
model.Employee.salary = new Attribute("salary", "storage", "number"); 

  
    //onGet for the calculated atttibute 
pers.fullName.onGet = function() 
{ 
    return this.firstName + ' ' + this.lastName; 
} 
pers.fullName.onSet = function() 
{ 
    var names = value.split(' '); //split value into an array   
    this.firstName = names[0];   
    this.lastName = names[1];  
}

Both datastore classes are created and can be viewed in the Data Model Editor:



DatastoreClass Events

The described event handler functions have to be set on a datastore class through the following property:

model.{className}.events
For example:

model.Item.events.save = function(event) { 
    ds.Update.checkForUpdate(this); 
}

They can also be set using the addEventListener( ) method, which allows you to install several function handlers for a single event.

Events on Derived and Remote Classes

Events are fully supported on Derived Datastore Class as well as on Remote Datastore Class. However, you need to pay attention to the following points:

when an event is associated with a derived datastore class, it is always triggered twice: once on the extended (parent) class, and then on the derived
class;
when an event is associated with an extended datastore class, it is triggered only for this class and not for its derived class(es);
when several events are declared on attributes and classes in a model with extended classes, there is a specific execution order, as detailed in the
Event calling sequence with derived datastore class paragraph.

init

Description

The init property contains the event function that is triggered just after a new entity is created in memory on the server. You can use this event to initialize
attribute values, for example a custom ID.

This event is available at both the DatastoreClass and Attribute levels. 

When this event is set for a datastore class and for one or more attribute(s), the calling order is as follows:

1. datastore class event
2. attribute event(s)

Event parameter

The init event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow you
to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to create a custom ID when an entity is created:

model.Employee.events.init = function(event){ 
    this.internalID = 'Employee' + this.ID; // assigns a custom ID to the attribute 
}

load

Description

The load property contains the event function that is triggered after an entity or an attribute is accessed. 

This event is available at both the DatastoreClass and Attribute levels and is called differently depending on the level:

on a datastore class: called each time an existing entity is loaded in memory on the server.

on an attribute: called the first time an attribute is used (i.e., read or modified) for an entity, after this entity is loaded, and then is not called again
for any subsequent times.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The load event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow
you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to add a load event to the Employee class:

model.Employee.events.load = function(event){ 
    if (this.photo.size == 0)  //no picture for the employee 
        this.photo = loadImage('c:/Projects/Docs/WebFolder/NoPhoto.jpg'); //add a default one 
}
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validate

Description

The validate property contains the event function that is triggered before saving an entity on the server, for example following a call to the save( ) method.
It is automatically called before the save event. It is also generated when you call the validate( ) method. You can use this event to check the validity of the
data entered compared with business rules that you have set. To reject the validation, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The validate event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that
allow you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

In the validate event, you want to check that either the code or name attribute has been entered:

model.Article.events.validate = function(event) { 
    if (this.name == null) && (this.code == null) { 
        return {error: 7, errorMessage: 'name or code must have a value'}; 
    } 
    else { 
        return {error: 0}; //Same as no error 
    }  
}

save

Description

The save property contains the event function that is triggered just before saving an entity on the server, for example following a call to the save( ) method
and if the entity has passed validation.

This event can stop the save: to reject the save, you return a specific object as the result of the function. 

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. datastore class event
2. attribute event(s)

When the event is set for one or more attribute(s), for better optimization, it is called only for each modified attribute. For this reason, unlike validate, the
datastore class event is called before attribute events.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The save event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow
you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to set a datastore class method named checkForUpdate as the save event:

model.Item.events.save = function(event) { 
    ds.Update.checkForUpdate(this); 
}

remove

Description

The remove property contains the event function that is triggered just before an entity is to be deleted. It can be used for a variety of purposes including
cleaning up related entities and validating the deletion. To reject the deletion, you return a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event
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Event parameter

The remove event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that
allow you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

You want to add a remove event to check integrity:

model.Customer.events.remove = function(event){ 
    if(this.allOrders.length > 0) { //in this case, reject the deletion 
        return {error: -123, errorMessage: "Cannot delete an entity with bound Orders"}; 
    } 
}

restrict

Description

The restrict property contains the event function that is triggered whenever all the entities in a datastore class are accessed either by locating an entity by
key or by using one of these dataclass methods: all( ), query( ), or find( ).
A restrict function must return a valid collection from the datastore class. If you omit to return a collection, or if the returned collection is invalid
(undefined), the server will not send any entities.

This event is only available on datastore classes.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Implementation Note: This event is not available on a Remote Datastore Class. For more information, please refer to the mergeOutsideCatalog( ) method
description (available in the Wakanda Enterprise Edition only). 

Event parameter

The restrict event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties that allow
you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

The following restrict event automatically gives access to the contacts belonging to the currently logged in user:

model.Contact.events.restrict = function(event){ 
    var col = ds.Contact.query("owner = :$userID"); 
    return col; // a collection must be returned 
}

validateremove

Description

The validateremove property contains the event function that is triggered before removing an entity on the server, following usually a call to the remove( )
method. It is automatically called before the remove event.

You can use this event to check if the remove operation complies with business rules that you have set. To reject the remove, you return a specific object
contining an "error" property as the result of the event function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Event parameter

The validateremove event function accepts a single event object as parameter. When the function is called, the parameter is filled with several properties
that allow you to write generic code:

Property Type Values
event.eventKind string Type of event, such as "init", "load", "remove", "restrict", "set", "save", "validate", or "validateremove"
event.attributeName string Name of the attribute on which the event is set (when applicable)
event.dataClassName string Name of the datastore class on which the event is set

Example

In the validateremove event, you want to check that the balance attribute is set to zero:

model.Invoice.events.validateremove= function(event) { 
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    if (this.balance != null) || (this.balance != 0) { 
        return {error: 1, errorMessage: 'balance must be zero'}; 
    } 
    else { 
        return {error: 0}; //Same as no error, accept event 
    }  
}

clientrefresh

Description

The clientrefresh property contains the event function that is triggered when a serverRefresh( ) method is executed on the client side. The serverRefresh( )
method allows the client application to get the values of the current entity from the server exactly as they have been (or will be) saved in the datastore,
i.e., after applying business rules defined on the server, but without actually saving the entity. It triggers automatic mechanisms such as validation events,
the autosequence property, code associated with calculated attributes, updates through relation attributes, etc., and gets back the updated values on the
client.

Basically, you will write in the clientrefresh event the same code as in the save event so that serverRefresh( ) calls will provide exactly the same result as a
save operation on the entity, except for the data modification.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. datastore class event
2. attribute event(s)

When the event is set for one or more attribute(s), for better optimization, it is called only for each modified attribute. For this reason, unlike validate, the
datastore class event is called before attribute events.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.
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DatastoreClass Events (deprecated)

The described event handler functions have to be set on a datastore class through the following property:

model.{className}.events
For example:

model.Item.events.onSave = function() { 
    ds.Update.checkForUpdate(this); 
}

They can also be set using the addEventListener( ) method, which allows you to install several function handlers for a single event.

Events on Derived and Remote Classes

Events are fully supported on Derived Datastore Class as well as on Remote Datastore Class. However, you need to pay attention to the following points:

when an event is associated with a derived datastore class, it is always triggered twice: once on the extended (parent) class, and then on the derived
class;
when an event is associated with an extended datastore class, it is triggered only for this class and not for its derived class(es);
the onRestrictingQuery event is not supported on a Remote Datastore Class.
when several events are declared on attributes and classes in a model with extended classes, there is a specific execution order, as detailed in the
Event calling sequence with derived datastore class paragraph.

onInit

Description

The onInit property contains the event function that is to be called just after a new entity is created in memory on the server. You can use this event to
initialize attribute values, for example a custom ID.

This event is available at both the DatastoreClass and Attribute levels. 

When this event is set for a datastore class and for one or more attribute(s), the calling order is as follows:

1. datastore class event
2. attribute event(s)

Example

You want to associate an onInit event to the "lastName" attribute:

model.Employee.lastName.events.onInit = function(){ 
    this.lastName = " "; // assigns empty string to the attribute 
}

onLoad

Description

The onLoad property contains the event function to call just after an entity or an attribute is accessed. 

This event is available at both the DatastoreClass and Attribute levels and is called differently depending on the level:

on a datastore class: called each time an existing entity is loaded in memory on the server.

on an attribute: called the first time an attribute is used (i.e., read or modified) for an entity, after this entity is loaded, and then is not called again
for any subsequent times.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Example

You want to add an onLoad event to the Employee class:

model.Employee.events.onLoad = function(){ 
    if (this.photo.size == 0)  //no picture for the employee 
        this.photo = loadImage('c:/Projects/Docs/WebFolder/NoPhoto.jpg'); //add a default one 
}

onValidate

Description

The onValidate property contains the event function to call before saving an entity on the server, for example following a call to the save( ) method. It is
automatically called before the onSave event. It is also generated when you call the validate( ) method. You can use this event to check the validity of the
data entered compared with business rules that you have set. To reject the validation, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Example

In the onValidate event, you want to check that either the code or name attribute has been entered:

model.Article.events.onValidate = function() { 
    if (this.name == null) && (this.code == null) { 
        return {error: 7, errorMessage: 'name or code must have a value'}; 
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    } 
    else { 
        return {error: 0}; //Same as no error 
    }  
}

onSave

Description

The onSave property contains the event function to call just before saving an entity on the server, for example following a call to the save( ) method and if
the entity has passed validation. To reject the save, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. datastore class event
2. attribute event(s)

When the event is set for one or more attribute(s), for better optimization, it is called only for each modified attribute. For this reason, unlike onValidate,
the datastore class event is called before attribute events.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Example

You want to set a datastore class method named checkForUpdate as the onSave event:

model.Item.events.onSave = function() { 
    ds.Update.checkForUpdate(this); 
}

onRemove

Description

The onRemove property contains the event function to be call just before an entity is to be deleted. It can be used for a variety of purposes including
cleaning up related entities and validating the deletion. To reject the deletion, you pass a specific object as the result of the function.

This event is available at both the DatastoreClass and Attribute levels. When this event is set for a datastore class and for one or more attribute(s), the
calling order is as follows:

1. attribute event(s)
2. datastore class event

Example

You want to add an onRemove event to check integrity:

model.Customer.events.onRemove = function(){ 
    if(this.allOrders.length > 0) { //reject the deletion 
        return {error: -123, errorMessage: "Cannot delete an entity with bound Orders"}; 
    } 
}

onRestrictingQuery

Description

The onRestrictingQuery property contains the event function to call whenever all the entities in a datastore class are accessed either by locating an entity
by key or by using one of these dataclass methods: all( ), query( ), or find( ).
A restricting query function must return a valid collection from the datastore class. If you omit to return a collection, or if the returned collection is invalid
(undefined), the server will not send any entities.

This event is only available on datastore classes.

For more information, please refer to the Description of events and Class Events and Attribute Events sections.

Implementation Note: This event is not available on a Remote Datastore Class. For more information, please refer to the mergeOutsideCatalog( ) method
description (available in the Wakanda Enterprise Edition only).

Example

The following restricting query event automatically gives access to the contacts belonging to the currently logged in user:

model.Contact.events.onRestrictingQuery = function(){ 
    var col = ds.Contact.query("owner = :$userID"); 
    return col; // a collection must be returned 
}
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Method

The DatastoreClassMethod class contains read/write properties that allow you to get or set the properties of your datastore class methods.

DatastoreClassMethod objects can be referenced through the model.{className}.methods.{methodName} property.

For example:

model.Product.methods.addCountryCode.applyTo = "entity";

scope

Description

The scope property contains the current scope value for the datastore class method.

Two values are available:

"public": the datastore class method can be used from anywhere.
"publicOnServer" (default): the datastore class method can be used only from the server.

Implementation Note: "protected" and "private" values are also accepted but their corresponding scopes are not implemented (they are currently equivalent
to "publicOnServer"). A "protected" attribute can only be accessed from the datastore class and its extended classes, while a "private" attribute can only be
accessed from the datastore class, excluding extended classes. 

Example

You want to set to "public" a method of the Student datastore class. Note that the scope property must be defined after the method itself:

model.Student.methods.myFirstMethod = function() { 
        //Add your code here; 
    }; 
model.Student.methods.myFirstMethod.scope = "public";

applyTo

Description

The applyTo property contains the kind of the method, that is, the objects to which the method will be applied.

Three values are available:

"class" (default): the method applies to all the entities stored in the datastore class
"entity": the method applies only to an entity collections of the datastore class
"entityCollection": the method applies only to entity collections of the datastore class

Example

You want to create a new datastore class method in the Product class and apply it to entities:

model.Product.addCountryCode = function(x,y) { 
      this.name += x; 
      this.version += y; 
      this.save(); 
} 
model.Product.addCountryCode.applyTo = "entity";

http://livedoc.wakanda.org/Model/Model/className.303-976832.en.html
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Model

The Model class contains methods allowing you to add datastore classes to a model reference. When you create a new Wakanda application, an empty model
object is automatically referenced, you can use it directly, for example:

// Model.js file 
var emp = model.addClass("Employee", "Employees"); //adding a new datastore class to the model

{className}

Description

Each datastore class defined in the dataStoreCatalog object is available as a property of the model object.

This property is a read‐write object: you can modify or even create a class using the returned reference.

Example

You can use an existing datastore {className} reference to add an attribute:

model.Company.location = new Attribute ("relatedEntity", "City", "City");

Example

You can create and define a new datastore class by building and assigning the corresponding object:

model.Job = {  // creates the Job datastore class 
    properties: { collectionName: "Jobs", scope : "publicOnServer" }, 
    ID: { kind: "storage", type: "long", autosequence: true, primKey:true } , 
    name: { kind: "storage", type: "string"} ,                   
    collectionMethods : {  
        method1: function() {}, 
        method2: function() {}, 
                // ... 
    } 
}

addClass( )

DatastoreClass addClass( String className [, String collectionName[, String | Null scope[, String | Null extendedClass[, Object properties]]]])

Parameter Type Description

className  String Name of the datastore class to create
collectionName  String Collection name of the datastore class
scope  String, Null Scope of the class: "public" (default) or "publicOnServer"
extendedClass  String, Null Parent class (if any) of the datastore class
properties  Object Additional properties

Returns  DatastoreClass New datastore class

Description

Note: This method is not recommended if you want to keep the link between Data Model Editor and your code. It is recommended to use the DataClass( )
constructor instead to create a datastore class.

The addClass( ) method adds a new datastore class to the current procedural model. 

In className, pass the name of the datastore class to create. This name must comply with the general rules defined in the Reserved Keywords section.

In collectionName, pass the name of entity collection for the new datastore class. If omitted, by default the "Collection" suffix is added to className to get
the collection name. For example, if "MyClass" is the className, "MyClassCollection" will automatically be defined as the collection name.

In scope, pass the scope of the added datastore class. Two values are accepted:

"public": the datastore class can be accessed from anywhere.
"publicOnServer": the datastore class can only be accessed on the server (no client‐side access is allowed).

By default, if this parameter is omitted or if you pass null, the datastore class scope will be "public".

In extendedClass, pass the name of an existing datastore class from which you want the new datastore class to be derived. Pass null if the added datastore
class should not derive from another class.

The optional properties parameter allows you to define any datastore class property within the addClass( ) call. This parameter is an object containing
property/value pairs. For example, you can pass { allowOverrideStamp : true } in the properties parameter if you want to define the Allow Stamp Override
option for the datastore class. 
Although you can set properties with the addClass( ) method, for better clarity it is recommended to use the setProperties( ) method to define appropriate
properties. For more information about available properties, please refer to the setProperties( ) method description. 

Example

You want to create a simple Employee datastore class. In the Model.js file, you write:

var emp = model.addClass("Employee", "Employees"); 
emp.addAttribute("ID", "storage", "long", "key auto"); 
emp.addAttribute("name", "storage", "string"); 
emp.addAttribute("status", "storage", "string");

The datastore class is created and can be viewed in the Data Model Editor:
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Example

You want to create a Manager datastore class that is derived from the Employee class and set some properties:

var manager = model.addClass("Manager", "Managers", "public", "Employee", {  
        restrictingQuery: { queryStatement: "status == 'manager'" },  
        allowOverrideStamp : true  
        });

Example

We want to create a Person class and a derived Employee class than contains additional attributes:

//Creating the Person class 
var pers = model.addClass("Person", "People"); 
  
pers.addAttribute("ID", "storage", "long", "key auto");  
pers.addAttribute("firstName", "storage", "string", "btree"); 
pers.addAttribute("lastName", "storage", "string", "btree"); 
pers.addAttribute("fullName", "calculated", "string"); 

//Creating the derived Employee class 
var emp = model.addClass("Employee", "Employees", "public", "Person"); 
emp.addAttribute("hireDate", "storage", "date"); // adding specific attributes to the derived class 
emp.addAttribute("accessLevel", "storage", "long"); 
emp.addAttribute("salary", "storage", "number"); 

  
    //onGet for the calculated atttibute 
pers.fullName.onGet = function() 
{ 
    return this.firstName + ' ' + this.lastName; 
} 
pers.fullName.onSet = function() 
{ 
    var names = value.split(' '); //split value into an array   
    this.firstName = names[0];   
    this.lastName = names[1];  
}

Both datastore classes are created and can be viewed in the Data Model Editor:

mergeOutsideCatalog( )

void mergeOutsideCatalog( String localName, String | Object hostName | mergeInfo [,String user ,String password] )

Parameter Type Description

localName  String Local ID of the remote catalog
hostName | mergeInfo  String, Object Address of the remote Data Server, or

Object containing the connection information
user  String User name
password  String User password

Description

Note: The mergeOutsideCatalog( ) method is only available through the Wakanda Enterprise Edition.

The mergeOutsideCatalog( ) method allows you to reference and use a remote catalog in your current Wakanda model reference. This method allows you to:

use a 4D database (tables, fields and project methods) within your Wakanda application,
share catalogs between several Wakanda applications.

Note: A catalog is similar to a model, but only refers to datastore class definitions, excluding extra or graphical properties.  
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Actually, this method initializes a REST session on the remote server and allows any subsequent query (sent from the Wakanda Server) that needs access to
outside data to open and use a client connection on the remote server. Of course, the remote server must have been configured to allow REST sessions (see
"Connecting a 4D Database" and "Connecting to a Wakanda Server Catalog" below).

This method must be called when the current Model object is loaded, that is, in the context of the Model.js file.

Once the remote catalog has been referenced within the current Model object, all its datastore classes, attributes, properties, methods... are available
locally as standard objects and can be used as if they were defined in the actual model. For example, if you referenced a 'Company' datastore class
referenced from an outside catalog, you can access it through the 'ds.Company' statement. You can also modify locally the outside datastore classes by
creating derived datastore classes.
Data relative to the remote catalog is also available (provided access is allowed to this data); it can be handled, modified and saved on the remote server
transparently.

The mergeOutsideCatalog( ) method accepts two syntaxes:

direct syntax, for basic access:

model.mergeOutsideCatalog(localName, hostname, user, password)

object‐based syntax, providing additional options:

model.mergeOutsideCatalog(localName, { 
         hostname: string 'hostname', 
         user: string 'userName',  
         password: string 'password', 
         jsFile: string 'configuration JavaScript file', 
         timeout:number 4D session timeout } )

In localName, pass a name to identify the remote catalog in your project. This name is used locally for information, it is not called in the JavaScript code. It
can be used to define the .js customization file is the jsFile property is omitted (see below). Also, if you use Wakanda Studio, the localName is used to
display the remote catalog reference in the Explorer:

A remote catalog icon using the local name in Wakanda Studio:

Whatever the syntax you used, you need to enter the following parameters; either directly, either as object properties:

In hostName, pass the address of the remote server (4D or Wakanda) from which you want to replicate the catalog. It can be a hostname (i.e.
"http://www.mySharedApp") or an IP address with a port (i.e. "http://123.45.67.89:7070"). Secured connections (https) are supported and advised for
applications in production.

In user and password, pass the user name and password required to login to the remote server for opening a REST session. If the server REST access is
not protected, you can just pass empty strings ("").
Note that these ids will be used to initialize and use the REST session on the server and that any subsequent request will be executed with the attached
access rights. You do not control privileges individually for each user, it is shared by all the threads connecting to the server. Consequently, you need
to control the data exposed at the remote server level and/or use Wakanda local features such as object scope, derived datastore classes orcalculated
attributes to control data available to each user.

jsFile (object‐based syntax only): you can pass in the jsFile property the relative path name of a JavaScript file located in the same folder as the model
file, for example "custom.js". This file can contain JavaScript code to modify the local reference to the outside model for customizing, optimizing or
security needs. The file is executed by Wakanda just after the outside catalog is merged. Within this file, you can modify attribute properties of the
datastore class, such as events or scope, add calculated and alias attributes, remove attributes or create local datastore class derived from tables in
the external catalog (see examples).
Note: By default, if you omit the jsFile property or use the direct syntax, Wakanda will automatically look for a file with same name as the
localName and with the .js suffix. For example, si the local catalog name is Emp4D.waRemoteModel, Wakanda will automatically use Emp4D.js if it
exists.
Starting with v11, Wakanda Studio automatically creates the default .js file if necessary when the Emp4D.waRemoteModel is opened.  

timeout (object‐based syntax only): timeout of client connections on the 4D server (pass a number expressing minutes). Each client query that requires
a REST access to the external 4D database will create or use a client connection (process) on the 4D server side, keeping the client context. By default,
the connection is closed after 60 minutes of inactivity. You can reduce this timeout to 15 minutes, depending on your needs.

Connecting to a 4D Database

In order a Wakanda application to be able to connect to a 4D database and to use its tables, fields and methods, you need to have the appropriate
configuration on the 4D side:

You must use at least a v14 version of 4D Server or 4D (professional edition).
The 4D Web Server and the REST services must be started and responding on the defined TCP port (in case of trouble, pay attention to the fact that
some third‐party applications such as IMs may use the default HTTP port 80).
REST session opening queries must be filtered by assigning a 4D group to the REST access or by using the On REST authentication database method
(optional)
You must set appropriate property to each table, field or project method that you want to be exposed by REST. By default, tables and fields are
exposed, methods are not exposed. You also need to declare the attached table and the scope for each exposed project method, so that it can be
handled through JavaScript.

For more information about how to configure a 4D database, please refer to the 4D Mobile documentation on the 4D Web site. 

Connecting to a Wakanda Server Catalog

There are no specific REST access rights on a Wakanda Server. A mergeOutsideCatalog( ) login request is handled as a standard login request. User and
password values must be validated by the Wakanda Server to allow access to the catalog.

Only 'public' classes and attributes from the outside catalog can be seen: if you do not want to share some attributes from a datastore class, set their scope
to 'publicOnServer'. If you set a datastore class scope to "publicOnServer", none of its attributes will be shared, regardless of their own scope.

For more specific information about connecting to another Wakanda Server, please refer to the Connector Pro: Wakanda/Wakanda section.

Example

You want to merge your catalog with a table from a 4D database and modify some attributes. In 4D, the Students table looks like:
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Or course, the database is configured to accept REST queries (Web Server and REST services are launched and the table is exposed).

You launch Wakanda Studio and select "Connect to Remote Datastore..." in the Project's contextual menu:

In the dialog box, you enter the appropriate values:

OR:

In the Model.js file, you write:

model.mergeOutsideCatalog("my4DBase", { 
    hostname: "192.168.90.94:80", //address of the 4D database Web server 
    user: "admin", // user and password must be evaluated on the 4D side using either  
    password: "nimda", // REST Access property or On REST Authentication db method} 
); 

When the solution is started, you are able to call the [Employee] table as a standard datastore class and thus, as a datasource. You can check that the
Employee datastore class is published using the basic $catalog Rest query:

http://127.0.0.1:8081/rest/$catalog/

It should return a result such as:

{ 

    "dataClasses": [ 
        { 
            "name": "WakandaLocalClass", 
            "uri": "/rest/$catalog/WakandaLocalClass", 
            "dataURI": "/rest/WakandaLocalClass" 
        }, 
        { 
            "name": "Employee", 

http://livedoc.wakanda.org/HTTP-REST/General-Information/catalog.303-808546.en.html


            "uri": "/rest/$catalog/Employee", 
            "dataURI": "/rest/Employee" 
        } 
    ] 

}

If you use Wakanda Studio, you can see the Employee class in the external model representation:

Then on the server side, you can execute for example:

var ds.Employee.all(); //select all records from the 4D table

You can also create a datasource over the datastore class and display 4D data on the Web:
4D side:

Wakanda side:

Example

Using the same 4D database and Wakanda solution as above, you want to customize the available information on the Wakanda side:

you want to create a datastore class derived from Employee in order to have full control over the published information
for performance or security reasons, you want to remove some attributes from the derived class and add a calculated attribute.

To do this, you will use the additional jsFile parameter in the mergeOutsideCatalog( ) call. In this file, you will add JavaScript code to execute after the
outside model is called.

Write the following code at the end of the Model.js file:

model.mergeOutsideCatalog("my4DBase", { 
    hostname: "192.168.90.94:80", //address of the the 4D database Web server 
    user: "admin", 
    password: "nimda",  



    jsFile: "my4DBase.js", // (optional) Name of the file where local model is customized 
    timeout: 15} 
); 

Then, in the my4DBase.js, located in the same folder as the model file, you can write:

    //Restricting the scope of the Employee extended class 
model.Employee.properties.scope="publicOnServer"; 

    // Creating the extended datastore class 
model.Emp4D = new DataClass("Employees", "public", "Employee"); 

    //Adding a calculated attribute 
model.Emp4D.fullName = new Attribute("calculated","string"); 

model.Emp4D.fullName.onGet=function(){  //onGet function, based on the extended data class 
    return this.first_name+" "+this.last_name; 
} 
model.Emp4D.fullName.onSet=function(value){ //onSet function, based on the extended data class 
    var names = value.split(' '); //split value into an array  
    this.first_name= names[0];   
    this.last_name= names[1]; 
} 

    //Removing unwanted attributes 
model.Emp4D.removeAttribute("birth_date"); 
model.Emp4D.removeAttribute("email"); 
model.Emp4D.removeAttribute("manager_name"); 
model.Emp4D.removeAttribute("salary"); 
model.Emp4D.removeAttribute("hire_date");

After you restart the solution, if you use Wakanda Studio, you can see the derived class in the model editor:

You can use the new "Emp4D" derived datastore class in your application, for exemple through a datasource:

Example

Let's say that you have two projects in two different Wakanda solutions, named Companies and Countries. You want to use the Countries model inside the
Companies model.



The Companies project has a procedurally based Model, defined in the "Model.js" file. To keep it simple, the datastore class has the following
attributes:

var comp = model.addClass("Company", "Companies"); 
comp.addAttribute("ID", "storage", "long", "key auto"); 
comp.addAttribute("name", "storage", "string"); 
comp.addAttribute("country", "storage", "string");

The Countries project has a Model defined in the Data Model Editor (it could also be created procedurally and does not make a difference):

This project is published by another Wakanda Server on port 8082.

At this point, the Companies Model only contains a single datastore class:

To reference the Countries Model, you just need to add to the Model.js file from the Companies project:

model.mergeOutsideCatalog("addCountries","http://123.45.67.89:8082"); // address of the Countries project

The Companies Model will reference the Countries datastore classes:

You could, for example, call from the Companies project:

var coll = ds.Company.query("country == :1", ds.Country(3).name);  
    // access the Countries Model and retrieve data 
    // from the Companies project

Remote datastore classes are also visible in the Prototyper; therefore, you can create datasources from them to be used on your Page:

mergeSQLCatalog( )

void mergeSQLCatalog( String localName, Object params )

Parameter Type Description

localName  String Local ID of the remote catalog
params  Object Object containing the connection information

Description

Note: The mergeSQLCatalog( ) method is only available through the Wakanda Enterprise Edition. 

The mergeSQLCatalog( ) method allows you to reference and use a remote SQL catalog in your current Wakanda model.

Note: A catalog is similar to a model, but only refers to datastore class definitions, excluding extra or graphical properties.  

This method must be called when the local Wakanda Model object is loaded, that is, in the context of the Model.js file.

http://livedoc.wakanda.org/Wakanda-Enterprise-Edition/Wakanda-Enterprise-Edition.100-1035670.en.html


On the SQL server side, external accesses must be configured so that the Walanda Server (and Wakanda Studio) are allowed to connect.

Once the remote catalog has been referenced within the current Model object, a "proxy" version of the remote catalog is replicated locally. You can call its
tables and columns are available locally as standard objects and can be used as if they were defined in a local model. For example, if you referenced a
'Company' table from a MySQL external catalog, you can access it through the 'ds.Company' statement. You can also modify the  "proxy" catalog by adding
calculated attributes, relations, methods, events, or custom permissions. 
Data stored in the remote server is available (provided access is allowed to this data); it can be handled, modified and saved on the remote server
transparently.

The mergeSQLCatalog( ) method syntax is the following:

model.mergeSQLCatalog(localName, { 
        hostname: string 'host name', 
        port: number remote_port_number, 
        user: string 'userName', 
        password: string 'password', 
        database: string 'SQL database name', 
        jsFile: string 'configuration JavaScript file', 
        ssl: boolean true or false, 
        dbType: string 'mysql' } )

In localName, pass a name to identify the SQL catalog in your project. This name is used locally for information, it is not called in the JavaScript code. It will
be used to define the .js configuration file if the jsFile property is omitted (see below). Also, if you use Wakanda Studio, the localName is used to display the
SQL catalog reference in the Explorer:

A remote catalog icon using the local name in Wakanda Studio:

Here is the description of properties:

In hostName, pass the address of the remote SQL server you want to connect to. It can be a hostname (i.e. "www.mySharedApp") or an IP address (i.e.
"123.45.67.89"). Secured connections are supported and advised for applications in production (use the ssl property).

In port, pass the port number of the SQL server.

In user and password, pass the user name and password required to login to the SQL server for opening an outside session. 
Note that these ids will be used to initialize and use the outside session on the server and that any subsequent request will be executed with the
attached access rights. You do not control privileges individually for each user, it is shared by all the threads connecting to the server. Consequently,
you need to control the data exposed at the SQL server level and/or use Wakanda local features such as object scope, calculated attributes, or
permissions to control data available to each user.

In database, pass the name of the remote SQL database from which you want to replicate the catalog.

jsFile (optional): custom name for the JavaScript configuration file to associate with the localName catalog. For more information on this file, please
refer to the Customizing the Wakanda proxy model section.
Note: By default, if you omit the jsFile property, Wakanda will automatically look for a file with same name as the localName and with the .js suffix.
For example, if the local catalog name is mysqlcatalog, Wakanda will automatically use mysqlcatalog.js if it exists. When using Wakanda Studio, this
file is automatically created, if it does not already exist, when you open the localName catalog file. 

ssl: pass true to open a secured connection to the SQL server, and false or omit the property to open a standard connection. Secured connections are
advised for applications in production.

dbType: used to define the kind of SQL database to connect. Currently, only "mysql" is supported.

For a detailed description of connections between Wakanda and MySQL, please refer to the MySQL Connector Pro manual.

Example

You want to merge your Wakanda application catalog with a MySQL remote database, named 'sugarcm'.

In the Model.js file of your Wakanda application, you can write:

model.addSQLCatalog("mysqldb", { 
    hostname: '192.168.7.25',  
    port: 3306, 
    user: 'root', 
    password: 'beer', 
    database: 'sugarcrm', 
    ssl: false, 
    dbType: 'mysql' 
});

When the solution is started on Wakanda Server, if the connection is successful, you will be able to call any of the remote tables as a standard datastore class
and thus, as a datasource. You can check that the remote datastore classes are published using the basic $catalog Rest query:

http://127.0.0.1:8081/rest/$catalog/

It should return a result such as:

{ 

    "dataClasses": [ 
        { 
            "name": "accounts", 
            "uri": "/rest/$catalog/accounts", 
            "dataURI": "/rest/accounts" 
        }, 
        { 
            "name": "accounts_audit", 
            "uri": "/rest/$catalog/accounts_audit", 
            "dataURI": "/rest/accounts_audit" 
        }, 
        ... 

http://livedoc.wakanda.org/HTTP-Server/HttpServer/hostName.303-634595.en.html
http://livedoc.wakanda.org/HTTP-Server/HttpServer/ssl.303-634670.en.html
http://livedoc.wakanda.org/HTTP-Request-Handlers/HTTPRequest/password.303-803545.en.html
http://livedoc.wakanda.org/MySQL-Connector-Pro/Customizing-the-Wakanda-proxy-model.200-1168891.en.html
http://livedoc.wakanda.org/HTTP-Server/HttpServer/ssl.303-634670.en.html
http://livedoc.wakanda.org/MySQL-Connector-Pro/MySQL-Connector-Pro.100-1168858.en.html
http://livedoc.wakanda.org/HTTP-REST/Interacting-with-the-Server/catalog.303-808546.en.html


    ] 
}

If you use Wakanda Studio, you can see the remote classes in the MySQL model representation:

Note: For optimization reasons, you need to click in the Datastore Classes list on each datastore class to display in the model editor.

Then on the server side, you can execute for example:

var ds.Accounts.all(); //select all records from the MySQL table

You can also create a datasource over the datastore class and display the MySQL data on the Web:


