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Public Member Functions 
 
Constructor and Destructor 
 ExperimentalElement(int tag, int classTag, Experim entalSite &theSite); 
 virtual ~ExperimentalElement(); 
 
Methods dealing with nodes and number of external dof 
 virtual int getNumExternalNodes(void) const = 0; 
 virtual const ID &getExternalNodes(void) = 0; 
 virtual Node **getNodePtrs(void) = 0; 
 virtual int getNumDOF(void) = 0; 
 
Method to obtain basic dof size; equal to the max num dof that can be controlled 
 virtual int getNumBasicDOF(void) = 0; 
 
Methods dealing with committed state and update 
 virtual int commitState(void); 
 virtual int update(void); 
 virtual bool isSubdomain(void); 
 
Methods to set and to obtain the initial stiffness matrix 
 virtual int setInitialStiff(const Matrix& stiff) = 0; 
 const Matrix &getInitialStiff(void); 
 
Methods to return the damping and mass matrices 
 virtual const Matrix &getDamp(void); 
 virtual const Matrix &getMass(void); 
 
Methods for applying loads 
 virtual void zeroLoad(void) = 0;  
 virtual int addLoad(ElementalLoad *theLoad, double  loadFactor) = 0; 
 virtual int addInertiaLoadToUnbalance(const Vector  &accel) = 0; 

virtual int setRayleighDampingFactors(double alphaM , double betaK, double betaK0, double 
betaKc); 

 
Methods for obtaining resisting force (force includes elemental loads) 
 virtual const Vector &getResistingForce(void) = 0; 
 virtual const Vector &getResistingForceIncInertia( void); 
 
Methods for obtaining information specific to an element 
 virtual Response *setResponse(const char **argv, i nt argc, Information &eleInformation); 
 virtual int getResponse(int responseID, Information  &eleInformation);  

int update( )

int setInitialStiff( )

const Vector 
&getResistingForce( )
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$tag ���1�������#����
$ctrlTag �����
�#	������"��

 �
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<���
$dirs  �	��������65/87

expSetup NoTransformation $tag $ctrlTag –dir $dirs
<-dspCtrlFact $dspCF> ...
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$tag ���1�������#����
$ctrlTag �����
�#	������"��

 �
��� �����	�"��
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$dir  �	�������65/87

expSetup OneActuator $tag $ctrlTag $dir  
<-dspCtrlFact $dspCF> ...
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$tag ���1�������#����
$ctrlTag �����
�#	������"��

 �
��� �����	�"��
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$nlGeomFlag ���"����	�������	��
"��
$La0 "�������
��������	�@
$La1 "�������
��������	�5
$L "�������
�	��� �"���

expSetup TwoActuators $tag $ctrlTag $nlGeomFlag
$La0 $La1 $L <-dspCtrlFact $dspCF> ...
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$tag ���1�������#����
$ctrlTag �����
�#	������"��

 �
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$nlGeomFlag ���"����	�������	��
"��
$La0 "�������
��������	�@
$La1 "�������
��������	�5
$La2 "�������
��������	��
$L0 "�������
�	��� �"����@
$L1 "�������
�	��� �"����5

expSetup ThreeActuators $tag $ctrlTag $nlGeomFlag
$La0 $La1 $La2 $L0 $L1 
<-dspCtrlFact $dspCF> ...

�./!�
�*�	�

.3#�	������"�!���

.3#�	������"�!���#

.3#�	������"�+���	�"

+���	�"�!���������%�
�	���	�

.3#�	������"�!���#



)5

.3#�	������"�!���#�
27 .!+���	��&	���F��;



$tag ���1�������#����
$ctrlTag �����
�#	������"��

 �
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$nlGeomFlag ���"����	�������	��
"��
$La0 "�������
��������	�@
$La1 "�������
��������	�5
$La2 "�������
��������	��
$L0 "�������
�	��� �"����@
$L1 "�������
�	��� �"����5
$L2 "�������
�	��� �"�����
$L3 "�������
�	��� �"����)
$L4 "�������
�	��� �"����,

expSetup ChevronBraceJntOff $tag $ctrlTag
$nlGeomFlag $La0 $La1 $La2 $L0 $L1 $L2 $L3 
$L4 <-dspCtrlFact $dspCF> ...
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int propose( )

int acquire( )

Public Member Functions 
 
Constructor and Destructor 
 ExperimentalSetup(int tag, ExperimentalControl& th eControl); 
 ExperimentalSetup(const ExperimentalSetup& es); 
 virtual ~ExperimentalSetup(); 
 
Methods dealing with data sizes 
 void setElmtDataSize(int s); 
 int getElmtDataSize(); 
 void setCtrlDataSize(int s); 
 int getCtrlDataSize();  
 void setDaqDataSize(int s); 
 int getDaqDataSize(); 
 
Methods dealing with execution and acquisition 
 virtual int setup() = 0; 
 virtual int propose(const Vector& dsp, const Vecto r& vel, const Vector& acc) = 0; 
 virtual int execute() = 0; 
 virtual int commitState() = 0; 
 virtual int acquire() = 0; 
 
Methods to obtain the response 
 const Vector& getDisp(); 
 const Vector& getVel(); 
 const Vector& getAccel(); 
 const Vector& getForce(); 
 
Methods to set the control and data acquisition factors 
 void setDspCtrlFactor(const Vector& f); 
 void setVelCtrlFactor(const Vector& f); 
 void setAccCtrlFactor(const Vector& f); 
 void setDspDaqFactor(const Vector& f); 
 void setFrcDaqFactor(const Vector& f); 
 
Method to get a copy 
 virtual ExperimentalSetup *getCopy (void) = 0; 
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$tag ���1�������	�"����
$numSetups ���
�	��
�����#�
“type” #	� ����	/��		����	���#�
“boardName” ������
� !#��� 
��	 

expControl dSpace $tag $numSetups “type”
“boardName”
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$tag ���1�������	�"����
$numSetups ���
�	��
�����#�
$type #	� ����	/��		����	���#�
“ipAddr” (4��  	�����
�34+ ��	���
“ipPort” (4�#�	���
�34+ ��	���
“appName” ������
�!���"����

�##"�����������
��"�� � 
“appPath” #�������!���"����

�##"�������

expControl xPCtarget $tag $numSetups $type “ipAddr”
“ipPort” “appName” “appPath”
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$tag ���1�������	�"����
$numSetups ���
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...

expControl ScramNet $tag $numSetups ...
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$tag ���1�������	�"����
$numSetups ���
�	��
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$device � ��
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expControl NIEseries $tag $numCtrl $device
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ExperimentalControl( )

int execute( )

int acquire( )
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int setup( )

Public Member Functions  
 
Constructor and Destructor 
 ExperimentalControl(int tag, int nCtrl, int nDaq); 
 ExperimentalControl(const ExperimentalControl& ec) ; 
 virtual ~ExperimentalControl(); 
 
Methods dealing with data sizes 
 int getCtrlDataSize(); 
 int getDaqDataSize(); 
 
Methods to set and obtain the responses 
 virtual int setup() = 0; 
 virtual int execute(const Vector& dsp, const Vector & vel, const Vector& acc) = 0; 
 virtual int commitState(); 
 virtual int acquire(Vector *dspDaq, Vector *frcDaq)  = 0; 
 
Method to add a data filter 
 void addFilter(SignalFilter& f); 
 
Method to get a copy 
 virtual ExperimentalControl *getCopy (void) = 0;  
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