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Introduction

accepted
requirements

accepted 
product

creative
(chaotic)

• Support for fast increments and iterations
• Maintenance of a reference implementation 

allows, automated test vector generation and 
testing.
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Introduction

The Maintenance of the functional model, from the 
early product stages until the product is out of 
service, is essential for the success of the product.

Initial dev.

Iteration/Increment

Iteration/Increment

Iteration/Increment

Iteration/Increment
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Introduction

Matlab
preferred
‘thinking toy’,
easy to use,
large libraries,
industrial standard.

Gedae
portable,
platform 

independent,
efficient,

stable.
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Overview

• Understanding the aim
• The three barriers and a special case

– Data type and dimension
– User structures
– Implicit parameters

• Example
• Conclusion
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Understanding the aim

Supply of an efficient method to:
• integrate Matlab and the code available as 

Matlab functions into the GEDAE data stream
• Reuse of the test data generated and validated 

in the early product development and interface 
to Matlab generated data files (*.mat Format).

• provide a single and unambiguous user data 
structure definition.
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How to overcome the barriers

function [out]=Matlab_symbol(M,N,U)
out = M*membrane(N,U);

The data type and dimension barrier:

Inputs:{
stream int M;
stream int N;
int U;

}
Outputs:{ 

stream float out[2*U+1][2*U+1];
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Data type and dimension barrier

The necessary definitions can be added to the 
Matlab file:

function
[out]=Matlab_symbol(M,N,U)
%Input: stream int M
%Input: stream int N
%Input: int U
%Output: stream float 
out[2*U+1][2*U+1]
out = M*membrane(N,U);

File:
Matlab_symbol.m
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The third barrier – user structures

PDList_t PDList
├int List_Length
├int Number_of_PDs
└PD_t PD[256]

├float parameter_1
├float parameter_2
└float parameter_3

setupData Setup_Data
├float Full_Scale

…
(100 float parameters)
…
└float Minimum_SNR_Measurement

Example of an user structure:
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User structures initialisation im Matlab

function PD = create_PD
PD.Parameter_1 = 0;
PD.Parameter_2 = 0;
PD.Parameter_3 = 0;
return

Example of an user structure initialization:

function PDList = init_PDList(N) 
PDList = [];
PDList.List_Length = N;
PDList.Number_of_PDs = 0;
PDList.PD(1:N)=create_PD;
return

File:
create_PD.m

File:
init_PDList.m
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User structure definition in Matlab

function [PDLRC] = fkt1(PDL, Thr)
% Input: stream PDList_t PDL
% Input: stream int Thr
% Output: stream PDList_t PDLRC

Example of a function using the user structure:

float Parameter_1
float Parameter_2
float Parameter_3

int List_Length
int Number_of_PDs
PD_t PD[256]

File:
fkt1.m

File:
PD_t.typ

File:
PDList_T.typ
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User structure conversion

Matlab structs C-structs

preDetList PreDetectionListRC
├int List_Length
├int Number_of_Pre_Detections
├int List_Truncation_Error
└preDet PreDetection[256]
├float Range_Gate
├float Doppler_Filter
└float Power

typedef struct {
int List_Length;
int Number_of_Pre_Detections;
int List_Truncation_Error;
preDet PreDetection[256];

}preDetList;
typedef struct {

float Range_Gate;
float Doppler_Filter;
float Power;

}preDet; 

>> PreDetectionList
PreDetectionList = 

List_Length: 256
Number_of_Pre_Detections: 0
List_Truncation_Error: 0
PreDetection: [1x256 struct]

>> PreDetectionList.PreDetection
ans = 
1x256 struct array with fields:

Range_Gate
Doppler_Filter
Power

generate
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The generated primitive using structures
Name: fkt1
Type: static
Comment: "C:/Matlab701/work/fkt1.m
wrapping primitive."
Input:{

stream PDList PDL;
stream int Thr;

}
Output:{

stream PDList PDLRC;
}
Include:{
#include "fkt1.h"
...
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Special Case

function out = transpose (in)
%Input:  stream in[M][N]
%Output: stream out[N][M]
out = in';
return

The key to this case is that M and N have to be 
handled as implicit integer parameters to the 
function.
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Example – Matlab Symbol

function [out]=Matlab_symbol(M,N,U)
%
% Input:    int M
% Input:    stream int N
% Input:    int U
% Output:   stream float out[2*U+1][2*U+1]
%
% Version:  1.000
% Autor:    abognan
% Date:     25.10.04
out = M*membrane(N,U);
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Example – Matlab Symbol
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Example – user structures - generation process

Matlab .m-file  : 
C:/Matlab/work/Hit_RG_Maximum_Determination.m

Databasepath(1) : 
C:/Matlab/work

GEDEA primitve : 
C:/Matlab/work/Hit_RG_Maximum_Determination_gmcw

Include file    : 
C:/Matlab/work/Hit_RG_Maximum_Determination_gmcw.h

GEDAE read primitive    : 
C:/Matlab/work/Hit_RG_Maximum_Determination_gmcw_read

GEDAE show primitive    : 
C:/Matlab/work/Hit_RG_Maximum_Determination_gmcw_show
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Example – User structures – Gedae graph
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Conclusion

• The saving aspect of integrating the Matlab 
user functions into the Gedae graph is the 
early availability of the functional graph and 
the ease of continuously available 
acceptance testing against a Matlab 
reference model.

• These aspects are primarily efficient, if the 
Matlab wrapping primitive can be auto code 
generated.


