Introduction to Structures and Objects

What is a structure ?
A collection of one or more variables grouped together under a single name for convenient handling.

How do you define a structure in the C programming language ?
This form defines a custom data type, which is a C structure named _Structure_.  The structure contains two members named variable_1 and variable_2.
typedef struct _Structure_ 
{
    variableType  variable_1;
    variableType  variable_2;
} Structure;
How do you instantiate a structure in the C programming language ?
The same way variables are instantiated in C.  (A single line that contains the structure name (Structure) and the name of your structure (myStructure)) 
Structure  myStructure;
How do you access a component of a structure in the C programming language ?
1. Direct access (using a period and the variable name)
myStructure.variable_1 = 3;
2. Indirect access (using a pointer and an arrow)
Structure *pMyStructure = &myStructure;
pMyStructure->variable_1 = 3;

Introduction to Objects

What is an object ?
In the C programming language, it is just a structure.

How do you define an object in MotorWare ?
The same way that you define a structure in C
typedef struct _Object_ 
{
    variableType  variableName_1;
    variableType  variableName_2;
} Object;

How do you instantiate an object in MotorWare ?
The same way that you instantiate a structure in C
Object  myObject;

How do you access a component of an object in MotorWare ?
Using accessor functions.  
1. To retrieve values, use get functions
variableType a = Object_getVariable(myObjectHandle);
2. To assign values, use set functions
Object_setVariable(myObjectHandle,3);

Why is the object handle (myObjectHandle) used as the first argument in the accessor functions ?
By definition, software external to the object should not access the members of the object directly.  The external software only knows the memory location of the object.  The object’s accessor functions are the only functions that know the object definition (and thus the memory location of each component) and should be used to get and set object values.

How do I define an object handle (ObjectHandle) in MotorWare ?
This form defines a new type named ObjectHandle, which is a structure pointer named _Object_. 
typedef struct _ObjectHandle_   *ObjectHandle; 
[bookmark: _GoBack]Note: A handle should not be defined as just a typedef (typedef _ObjectHandle_  *ObjHandle) because that would allow object parameters to be accessed using pointers of type Object (which is not allowed as part of the software architecture).

How do I define my object handle (myObjectHandle) in MotorWare ?
ObjectHandle   myObjectHandle;

What do accessor functions look like ?
static inline variableType ObjName_getVariable(ObjectHandle handle)
{
    Object *obj = (Object *)handle;
    return(obj->variable);
 }
static inline void Object_setVariable(ObjectHandle handle,const VariableType value)
 {
    Object *obj = (Object *)handle;
    obj->variable = value;
   return;
 }



Definitions

Handle – A formal mechanism to reference objects.  Use case – the first argument to an object’s methods/functions.

Object – an instance of a structure

Structure - a collection of one or more variables grouped together under a single name for convenient storage and referencing.

Members – the variables that make up a structure.  The members are also referred to as elements or fields.


