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Detailed Design
EEL4884 Engineering Software Design Fall 2005
Design issues:

· Reusability: This will be a High priority for our project, as we are concern with other people using our project for future reference.
· Maintainability: In order for our code to be easily readable and understandable for the maintainer, we coded our variables, methods and class definitions with appropriate and unique names. Additionally, thorough commenting of all aspects of the program, from maintenance logs at the beginning of all files to variable descriptions, will aid any software engineer who is maintaining the project.
· Testability: The code will be written so as to allow each module to be tested independently. This allows the testing to be done by the individual module managers 

· Portability: In coding, we will make sure to use standard C++ syntax and libraries, making our portion of the code compatible with both Linux environments and modern WIN32 environments. The communications package also meets this standard. This means our program should be easily portable to both environments. 

· Safety and security:   safety and security is a low priority for our project since this is just a working prototype that is open to the public for future reference.
· Technical Difficulties: Overall we had no technical issues with the project, but should any arise later on in the project we will consult appropriate references and knowledgeable programmers.
Detailed Design Information:

Pseudocode:
1) mxGetDimensions 

Const int *mxGetDimensions (const mxArray *array_ptr);


arguments



array_ptr – pointer to an mxArray


returns


The address of the first element in a dimension array.  Each integer in the 

dimension array represents the number of elements in a particular dimension. Not null   terminated.


Begin



nd = mxGetNumberofDimensions(array_ptr);



j = 0;



while j < nd




ne = mxGetNumberofElements(array_ptr);




da[j] = ne;




j++;



wend



return da;


end

2) mxChar

Data type that string mxArrays use to store their data elements

 C Syntax 

typedef Uint16 mxChar;

Description


All string mxArrays store their data elements as mxChar rather than as char. The 
MATLAB API defines an mxChar as a 16-bit unsigned integer.

3) mxGetData

Void *mxGetData (const mxArray *array_ptr);


arguments



array_ptr – pointer to an mxArray


returns

The address of the first element of the real data. Returns void * if there is no real data.


Begin



If (real data exists) return ptr to first element



Else return void *


end

4) mxSetData 

Void mxSetData (mxArray *array_ptr, void *data_ptr);

arguments



array_ptr – pointer to an mxArray



data_ptr – pointer to data


returns



void


Begin



ptr->real((void *)data_ptr);


End

5) mxGetNumberofElements 

int mxGetNumberOfElements(const mxArray *array_ptr);

arguments



array_ptr – pointer to an mxArray


returns



Number of elements in the specified mxArray.


Begin



return ptr->rows()*ptr->columns();


End

6) mxGetImagData 

void *mxGetImagData(const mxArray *array_ptr);

arugments



array_ptr – pointer to an mxArray


returns



The imaginary data elements of the specified mxArray, on success. 


Returns void* if there is no imaginary data or if there is an error.


Begin



If (imag data exists)  return ptr->imag();





Else return void *


End

7) mxSetImagData


void mxSetImagData(mxArray *array_ptr, void *pi);


arugments



array_ptr – pointer to an mxArray



void* pi - Pointer to the first element of an array. Each element in the 


array contains the imaginary component of a value.


returns



void 

Begin



ptr->imag((void *)pi);

End

8) mxClassID


ntaxtypedef enum {

        mxUNKNOWN_CLASS = 0,

        mxCELL_CLASS,

        mxSTRUCT_CLASS,

        mxLOGICAL_CLASS,

        mxCHAR_CLASS,

        <unused>,

        mxDOUBLE_CLASS,

        mxSINGLE_CLASS,

        mxINT8_CLASS,

        mxUINT8_CLASS,

        mxINT16_CLASS,

        mxUINT16_CLASS,

        mxINT32_CLASS,

        mxUINT32_CLASS,

        mxINT64_CLASS,

        mxUINT64_CLASS,

        mxFUNCTION_CLASS

} mxClassID;

Constants 

mxUNKNOWN_CLASS    The class cannot be determined. You cannot specify this category for an mxArray; however, mxGetClassID can return this value if it cannot identify the class. 

mxCELL_CLASS    Identifies a cell mxArray. 

mxSTRUCT_CLASS    Identifies a structure mxArray. 

mxLOGICAL_CLASS    Identifies a logical mxArray; that is, an mxArray that stores Boolean elements, true and false. 

       mxCHAR's. 

mxDOUBLE_CLASS    Identifies a numeric mxArray whose data is stored as double-precision, floating-point numbers. 

mxSINGLE_CLASS    Identifies a numeric mxArray whose data is stored as single-precision, floating-point numbers. 

mxINT8_CLASS    Identifies a numeric mxArray whose data is stored as signed 8-bit integers. 

mxUINT8_CLASS    Identifies a numeric mxArray whose data is stored as unsigned 8-bit integers. 

mxINT16_CLASS    Identifies a numeric mxArray whose data is stored as signed 16-bit integers. 

mxUINT16_CLASS    Identifies a numeric mxArray whose data is stored as unsigned 16-bit integers. 

mxINT32_CLASS    Identifies a numeric mxArray whose data is stored as signed 32-bit integers. 

mxUINT32_CLASS    Identifies a numeric mxArray whose data is stored as unsigned 32-bit integers. 

mxINT64_CLASS    Identifies a numeric mxArray whose data is stored as signed 64-bit integers. 

mxUINT64_CLASS    Identifies a numeric mxArray whose data is stored as unsigned 64-bit integers. 

mxFUNCTION_CLASS    Identifies a function handle mxArray.
9) mxDuplicateArray


mxArray *mxDuplicateArray(const mxArray *in);

arugments



in – pointer to an mxArray


returns



Pointer to a copy of the array.

Begin



mxArray temp;



While more elements 




Temp = in



wend


End

10) mxCreateCellMatrix


mxArray *mxCreateCellMatrix(int m, int n);

Arguments


m -    The desired number of rows. 


N -    The desired number of columns. 

Returns


A pointer to the created cell mxArray, if successful.  If unsuccessful in a MEX-file, the MEX-file terminates and control returns to the MATLAB prompt. Insufficient free heap space is the only reason for mxCreateCellMatrix to be unsuccessful.

Begin


mxArray *m = __mex->make_value(m, n, 0);


if (m == NULL) terminate


else return *m;

End

Trace of Requirements to Design
	Module Trace  #
	Module Name
	Module Type
	Narrative

	1
	mxGetDimensions


	Function


	MxGetDimensions is used to determine how many elements are in each dimension of an mxArray.



	2
	mxChar
	Function


	Data type that string mxArrays use to store their data elements

	3
	mxGetData


	Function
	Get pointer to data.



	4
	mxSetData


	Function


	Set pointer to data.

	5
	mxGetNumberOfElement


	Function


	Get number of elements in an mxArray.

	6
	mxGetImagData
	Function


	Get pointer to imaginary data of an mxArray

	7
	mxSetImagData

	Function


	Set imaginary data pointer for an mxArray

	8
	mxClassID
	Function


	Integer value that identifies an mxArray's class (category

	9
	mxDuplicateArray


	Function


	Make a deep copy of an mxArray.



	10
	mxCreateCellMatrix


	Function


	Create unpopulated two-dimensional cell mxArray.




 

