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#44170250221  : MAJOR COMPUTER SCIENCE

KEY WORD : ACTIVE OBJECT / SOURCE CODE GENERATION / VISUAL TOOL
CHANPORN LAPPAYAPORN : A DEVELOPMENT OF AN EDITOR FOR VISUALLY
SPECIFYING THE BEHAVIOR OF ACTIVE OBJECTS. THESIS ADVISOR : DR. PORNSIRI
MUENCHAISRI. 106 pp. ISBN 974-333-636-2 ~

This thesis aimed to develop an editor for visually specifying the behavior of active objects.
Users can specify the behavior of active objects via graphic user interface and generate a set of Java
source code that enables the specified behavior. The behavior supported by this editor are transition
rules, equational assignments, and event routines.

This editor was merged with The Entity-Relationship Software Development Environmeni
(ERSDE), a visual tool which demonstrated a new software composition approach. With ERSDE, an
application can be constructed by using an extended entity-relationship diagram (EERD) as a
connection guideline in a specific domain. The application is executed immediatély once the entities
(components) are interconnected since each entity is implemented as an active object. With the
enhancement of ERSDE capability for specifying the behavior of the active object and behavioral code
generation, this tool will facilitate user to build various domains of applications with less manual coding
time and effort.

The editor was tested by regenerating the skeleton code for all entities in three applications, the
gueuing system, the tank system and the local area network system. The active behavioral code was
created correctly as specified in the behavior editor. The percentage of line of code between the
regenerated code and the executable code for queuing system is 76.0 , for the tank system is 52.7 and

for the LAN system is 48.7.
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import saos.gui.*;

import saos.kernel.*;

import java.awl.¥;

import java.io.*;

import java.lang.Math;

import java.util.*;

class ApplicationSpecific extends AObject

public ApplicationSpecific()
{
super(“ ApplicationSpecific®);
}
public EditApp createObject(int index, EditObject object, AppCanvas canvas, int X, int y)
{
try
{
switch (index)
{
/* instantiate application-specific */
case 0:
EditGenerator temp0 = new EditGenerator( (EditCompound) (object), canvas, x, y);
insert(tempoO, true);
return temp0;
case 1:
EditProcessor temp1 = new EditProcessor{ (EditCompound) (object), canvas, X, y);
insert(templ, true);
return temp!;
case 2:
EgitQueue temp2 = new EditQueue( (EditCompound) (object), canvas, x, y);
insert(temp?2, true);
return temp2;
case 3:

EditQueue temp3 = new EditQueue( (EditCompound) (object), canvas, X, y);
insert(temp3, true);

retumn temp3;
default: return null;
}
} catch (SaosException ie)
{
System.out.println{"Error: * + ie);
}
return null;
'
}
a a o /4w
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SchemaCanvas

o

Behaviorlnfo BehaviorFrame

list: Vector className : JLabel
curentObject . EditObject

Behaviotnfo() schemaCanvas : SchemaCanvas
addBehavior() methadBrowser : MethodBrowser
delBehavioi() altibuteBrowser : AdnbuteBrowser
geldethodlis(): Vector constantBrowser : ConstantBrowser
getlransitionStatement() : TransitionStatement behavioiSpecifier : BehaviorSpecifier
saveTranistionStatement()
isBlank(} : boolean BehavioiFrame(}
getType() : int setClassName(
wateD ata() initialize()
teadD ataf) setData(}
getNewTs() : TransitionStatement

5% 4.1 ueaswazdoanulunana “Behaviorlnfo” Lag “BehaviorFrame”

public class Behaviorlnfo{
Vector list;

public void addBehavior(TransitionPane! tp, TransitionStatement ts) {
((Vector) list.element At(getType(tp))).addElement((Object) ts);

public void delBehavior(TransitionPanel tp,TransitionStatement ts){
((Vector) list.elementAt(getType(tp))).removeElement(ts);

public void saveTransitionStatement(TransitionPanel tp, int index, TransitionStatement ts){
TransitionStatement tmp;

tmp = (TransitionStatement) ((Vector) list.elernentAt(getType(tp))).clementAt(index),
}tmpAassign(ts);

public int getType(TransitionPanel tp){

if(tp instanceof TransitionRulePanel)
return O;

if{tp instanceof EquationPanel)
return ;

if{tp instanceof FutureAssignmentPanel)
return 2;

if(tp instanceof FutureCaliPanel)
return 3;

return O;

519 4.2 uananwazBuave3snisidnglunaia “Behaviorlnfo™




public class BehaviorFrame extends JFrame{
Container container = null;
JLabel className;
EditObject currentObject = null;
SchemaCanvas schemaCanvas;
MethodBrowser methodBrowser;
AttributeBrowser attributeBrowser;
ConstantBrowser constantBrowser;
BehaviorSpecifier behaviorSpecifier;

private void initialize() {
schemaCanvas.portInformation();
this.setSize(1000,700);
this.setResizable(false);
container = this.getContentPane();
//Set class name label according to the current object
className = new JLabel("" JLabel.LEFT);
className.setForeground(Color.red);
className.setFont(new Font("Sans", Font.PLAIN,22));
setClassName();
coptainer,add(className,BorderLayout. NORTH);

//set selected bebavior info
setData();

/linstanciate browsers object and behavior Specifier
behaviorSpecifier = new BehaviorSpecifier(this);
methodBrowser = new MethodBrowser(this);
attributeBrowser = new AttributeBrowser(this);
constantBrowser = new ConstantBrowser(this);

//set layout of the screen

JPanel browserPanel = new JPanel();
browserPanel.setLayout(new BorderLayout());
browserPanel.setSize(new Dimension(100,50));
browserPanel.add(methodBrowser,BorderLayout. WEST );
browserPanel,add(attributeBrowser,BorderLayout. CENTER );
browserPanel.add(constantBrowser,BorderLayout. EAST );
container.add(browserPanel);
container.add(behaviorSpecifier,BorderLayout. SOUTH);

Z'ﬂﬁ 4.3 UAAIIEMS “initialize” Tuna1a “BehaviorFrame”

TransitionStatement
method : EntityMethad

TransitonStalernent()
{assign(

writeDate()
readDate()
3
] w
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vCondition : Veclor

axpression : Siring

assignedVeriable : Srng
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TrensitionRule() EqualtionalAssignment) FulureAssignmen) assign()
assign() assign() a38I9nQ writeQata()
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public class TransitionStatement {
public EntityMethod method;

TransitionStatement(String methodName, String category){
this.method = new EntityMethod(category,methodName);

TransitionStatement(){}

gublic void assign(TransitionStatement ts){ //To be overriden in subclass
gublic void writeData(DataOutputStream out)throws IOException{ //To be overriden in subclass

ﬁaublic void readData(DatalnputStream in)throws [OException{ //To be overriden in subclass

}

UM 4.5 ureddsmslunana “TransitionStatement”

public class TransitionRule extends TransitionStatement{
static final int ALWAYS_INVOKE = 0;
static final int UPON_CONDITION =1;
Vector vCondition;
int invokeMode;
Attribute alwaysActiveVariable;

public void assign(TransitionStatement ts){
TransitionRule source;
source = (TransitionRule) ts;
this.method = source.method;
this.vCondition = source.vCondition;
this.invokeMode = source.invokeMode;
this.alwaysActiveVariable = source.alwaysActiveVariable;

public void writeData(DataOutputStream out)throws [OException {
Vector tmpVector;
out.writeUTF(method.name);
out.writeUTF(method.category);
out.writelnt(invokeMode);
alwaysActive Variable.writeData(out);
out.writelnt{vCondition.size());
for(int i= 0 ; i< vCondition.size();i++){
tmpVector = (Vector) vCondition.elementAt(i);
out.writeInt(tmpVector.size());
fo%im j =)0 ; ) < tmpVector.size() ; j++){
ifj==0
((Attribute) tmpVector.elementAt(j)). writeData(out);
else
out.writetUTF((String) tmpVector.elementAt(j));

51N 4.6 nansgadidelunaie “TransionRule”
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public void read Data(DatalnputStream in)throws i@xception {
Aftribute tmpA tribute;
Vector colData;
Vectar rowData = new Vector(10,10);
String sMethodName =in.readUTF();
String sCategory = in.readUTF();
this.method = new EntityMethod(sCategory,sMedName);
this.invokeMode = in,readint();
this.alwaysActiveVariable = new Attribute();
alwaysActive Variable.readData(in);
int iRow = in.readint();
for (int i = 0; i<iRow ; i++){
int iCol = in.readInt();
colData = new Vector(10,10);
for(int j = 0; j<iCol ; j+=){
i = 0){
tmpAttribute = new Attribute();
tmpAttribute.readData(in);
} cfl Data.addElement((Object) tmpAttribute);
clse
colData.addElement((Object) in.readUTFQ);

rowData.addElement((Object) colData);
this.vCondition = rowData;
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public class AttributeBrowser extends JPanel{
static final String classNotFound = "NotFound";
static final int maxTreeLevel = 6;
Vector attributeVector;
BehaviorFrame behaviorEditor;
SchemaCanvas schemaCanvas;
JTree atiributeTree;
Alttnibute root;
Attribute viewNode = null;
Attribute modelNode = null;
JLabel title;
JScrollPane scrollPane;
static String classPath[] = {"saos.gui”,"saos.kemel","java lang" “java.util","java.awt"};
ObjectController obj;
ObjectController entity = new ObjectController();
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private void buildEntityTree(Attribute node){

Atiribute tmpMainNode;

String parent;

boolean containModelAttribute;

Attribute modelNode,viewNode;

if(node.equals(root))

f,ntity.sctObject(behaviorEditor.currentObject);

else
entity.setObject(getEditObject(nade.getType()));

/lcheck whether the current entity contains any attribute in model class
containModelAttribute = entity.containModel Attribute();

//get the parent name of the current entity

parent = entity.getParent();

if(containMadelAttribute == true || parent.equals(" AObject") == false){
modetNode = new Attribute("Model*,"","","Model");
modelNode.setInputQutputinfo(node);

{/fadd model node in the tree
node.add(modeiNode);

/fcall build tree to recursively build subtree of the current node
buildTree(modelNode,null);
tmpMainNode = modelNode;
iflnode.equals(root))
this.modelNade = modelNode;
Yelse
tmpMainNode = node;

//if the entity contains any atribute in view class
//insert view node and build subtree
if{entity.containView Attribute() = true){
viewNode = new Attribute("View","","" " View");
viewNode.setInputOutputlnfo(node);
node.add(viewNode);
iflnode.equais(root))
this.viewNode = viewNode;
buildTree(viewNode,null);

//if the parent of the current node is not "AObject"
//build subtrec for the parent
iR(parent.equals(" AObject") = false){

Attribute parentNode = new Attribute("Parent" parent,"","Model");
parentNode.setInputOutputinfo(node);
}build’I‘ree(pa.rentNode,tmpMainNode);

}

private void buildTree(Atribute node, Attribute mainNode){
String type = node.getType();
Siring parent = null;
Vector AttributeVector = new Vector{10,10);
Attribute childNode;
String parentPackage = null;
boolean isEntity;
boolean isGui = false;

//add the node in the trec
ifimainNode = null){
mainNode.add(node);
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isEntity = isEntity(type);
//if the current node is an entity, build sub tree for the
Hfendtity
if(isEntity){
if{node.getLevel () < maxTreelLevel)
buildEntity Tree(node);
//if the current node is the model node
/lget the tist of attribute in model class
}else if(node. getName().equals("Model*)){
AttributeVector = entity.getModel Attribute();//get Model Attribute
/fif the current node is the view node
/fget the list of attribute in view class
}else if{node.getName().equals(" View")){
AttributeVector = entity.getViewAttribute();//get View Attribute

/fthe current node is a class in gui package
/fget the attribute of the class
Yelse{// 1t is a class
Class nodeClass = null;
String sPackageName = getPackageName(node);
if{sPackageName != nu)l && sPackageNamc.equals(ciassNotFound) == false &&
sPackageName.equals(“saos.gui™)) {
isGui = true;

try{
nodeClass = Class.forName(sPackageName +"." + node.getType());
iflnodeClass.getSuperclass() = null)
parentPackage = getPackageName(new Attribute("",
getShortName(nodeClass.getSuperclass().getName()),","")
}cateh (ClassNotFoundException e){
System.out.printin("Error : © + e);

}pa:ent = getShortName(nodeClass.getSuperclass().getName());

AttributeVector = getClassAttribute(node);

// for each attribute in the atiribute vector, if it is a basic type
// add a new node for the atiribute into tree, other wise build subtree for the attribute
for (int i = 0; i< AttributeVector.size(); i++){
childNode = (Attribute) AttributeVector.elementAt(i);
childNode.isInputAttribute = node.isInputAttribute;
childNode.inputClassName = node.inputClassName;
childNode isOutputAttribute = node.isOutputAttribute;
childNode.outputClassName = node.outputClassName;
if (isBasicType(childNode) = false && node.getlevel() < maxTreeLevel)
buildTree(childNode,node);
else{
node.add(childNode);
}childNode.setPathO;
)

if(isGui &4& parent.equals(" AObject") = false &&
parentPackage != null && parentPackage.equals("saos.gui”))
buildParent(node,parent);

}

private void buildParent(Atiribute node, String parent){
Attribute parentNode = new Attribute("Parent" parent,"",node.category);
parentNode.setlnputOutputinfo(node);
buildTree(parentNode,node);
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public abstract class TransitionPanel
implements ListSelectionListener{
BehaviorSpecifier behaviorSpecifier;
Vector tpContainer;
Behaviorinfo info;
TransitionStatement tsCurrent,
bootean validate = true;

public boolean isDataVafid(){

extends JPanel

public TransitionStatement getNew(){
return new TransitionStatement("<method>""");

public void showText(}{ // to be overidden in subclass }
public void saveText{int index){ // to be overidden in subclass }

public void fillMethad(MouseEvent e)}{ / to be overidden in subclass }
public void fillConstant(MouseEvent e){ // to be overidden in subclass }
public void fillAtribute(MouseEvent e){ // to be overidden in subclass }
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public class TransitionRulePanel extends TransitionPanel implements ActionListener
JFocusListener, TableModelListener,KeyListener{

JRadioButton alwaysInvoke , uponCondition;
JTextField alwaysActiveVariable, invokedMethod;
JTable conditionTable;

JComboBox invokedMethodType;

TableModel model;

JButton helpButton;

JComponent focusComponent;

Attribute aActiveVariable;

public TransitionStatement getNew(){
Vector tmp = ({ConditionModel) model).getBlank Vector();
return new TransitionRule("<method>","Model“,tmp);

public void showText()}{
TransitionRule trCurrent = (TransitionRule) tsCurrent;
if (ceCurrent = nul)){
invokedMethod.set Text(trCurrent.method.name);
invokedMethodType.setSelectedItem(trCurrent.method.category);
alwaysActiveVariable.setText(trCurrent.alwaysActiveVariable.path);
((ConditionModel) model).setDataVector(trCurrent.vCondition);
if (trCurrent.invokeMode == TransitionRule. ALWAYS_INVOKE)
always{nvoke.doClick(};
else
uponCondition.doClick();
Yelse
alwaysActiveVariable.setText(null);
uponCondition.doClick();
{(CondgitionModel) model).clearData();
invokedMethod.setText(null);
invokedMethodType.setSelectedIndex(0);

conditionTable.cepaint();

public void saveText(int index){
TransitionRule tr = (TransitionRule) tsCurrent;
tr.method.name = this.invokedMethod.getText();
tr.method.category = (String) this.invokedMethodType.getSelectedltem();
if (alwayslnvoke.isSelected()){
tr.invokeMode = TransitionRule. ALWAYS INVOKE;
tr.alwaysActiveVariable = aActiveVariable;
}tr.vC;ondition = ((ConditionModel) model).getBlank Vector();
else
tr.invokeMode = TransitionRule. UPON_CONDITION;
r.alwaysActiveVariable = new Attribute(};
tr.vCondition = ((ConditionModel) model).vCondition;

tpContainer.removeElementAt (index);
tpContainer.insertElementAt ((Object) tsCurrent.method.name,index);
info.saveTransitionStatement(this,index,tr);

}
pubtic boolean isDataValid(){
MethodBrowser mb = behaviorSpecifier.behaviorEditor.methodBrowser;
String sMethod = invokedMethod.getText();
String sMethodType = (String) invokedMethodType.getSelectedltem();
String msg ="";
if(mb. findMethodIndex(new EntityMethod(sMethodType,sMethod)) == -1){
msg = "Invoked method * + sMethod + " : " + sMethodType +
" does not exist in this entity";

JOptionPane.showConfirmDialog(this,msg,"Behavior Editor*,JOptionPane. CLOSED OPTION );

return false;
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public class BehaviorSpecifier extends JPanel implements ActionListener
,ChangeListener,MouseListener{

BehaviorFrame behaviorEditor;
JTabbedPane tab;

JLabel title;

JPanel buttonPanel;

JButton addButton;

JButton delButton;

JButton updateButton;

JButton closeButton;

JList methodList;

TransitionPanel tpCurrent;
TransitionPanel tpTransitionRule;
TransitionPanel tpEquation;
TransitionPane! tpFutureAssignment;
TransitionPanel tpFutureCall;

int activeTab = 0;
boolean stateChange = true;

public void actionPerformed(ActionEvent e){
int index = 0;
String msg="";
String command = e.getActionCommand();
if (command.equals("Add"))
tpCurrent.add{methodList);
else if (command.equals(” Update" )
tpCurrent.update(methodList);
else if (command.equals("Delete"))
tpCurrent.delete(methodList);
else if (command.equals(“Close”)){
if{tpCurrent.tpContainer.size() > 0){
if{tpCurrent.update(methodList) == true)
behaviorEditor.dispose();

else
behaviorEditor.dispose ();
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public class ObjectController{
EditObject abject;

public ObjectControtler(EditObject object){
setObject(object);

public String getClassName(){
return (String) object.information.elementAt(1);

public Vector getMethod() {
Vector info = new Vector(10,10);
Vector method = new Vector(10,10);
EntityMethod tmpMethod = null;
String category = "";
String name ="";

J
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ifobjecLinformation.size() >=7){

info = (Vector) object.information.elementAt(6);

for (int i=0; i<info.size(); i++) {
name = (String) ((Vector) info.elementAt(i)).elementAt(4);
if ((Vector) info.clementAt(i)).size() >=7)

category = (String) ((Vector) info.elementAt(i)).elementAt(6);

tmpMethod = new EntityMethod(category,name);
method.addElement((Object) tmpMethod);

return method;

public Vector getConstant(){
Vector info = new Vector(10,10);
Vector constant = new Vector(10,10);
String sConstant = ““;
if{object.information.size() >=7) {
info = (Vector) object.information.elementAt(5);
for (int i=0; i<info.size(); i++)
if (IsConstant((Vector) info.elementAt(i))){
if{((Vector) info.elementAt(i)).size() >= 7)
sConstant = (String) ((Vector) info.elementAt(i)).elementAt(6) +* " +
{String) ((Vector) info.elementAt(i)).elementAt(4);
else
sConstant = “Model” +" * +
(String) ((Vector) info.elementAt(i)).elementAt(4);
constant.addElement((String) sConstant);

}

return constant;
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state.val == TRANSMIT && ( outputCableSegment.rightSignal.val > [ ||
outputCableSegment leftSignal.val > 1)
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4. enabled.val == false whenDisabled (View)
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“utton.selected — whenEnabled” 1132 “model.enabled — whenDisabled” Ltazluiladduanesdianaion
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“connectModelViewInput( )” (ag Waﬁa?u “connectModelViewOutput( )” Lﬂuﬁ‘uﬁaﬁa%'w"lﬁiﬂué"ﬂuﬁ'ﬁau

A\

b a P o Y Y 1 a
lLi\ﬂ\lU‘iSﬂl‘lﬁﬂiNﬁ‘\ﬁﬂJﬁiN(mS 1A Y



public class Generator extends AObject

public static final int Gldle = 0;
public static final int GBusy = 1;
public static final int GReady = 2;
public ABoolean ¢nabled;

public Alnteger state;

public int counter,;

public int interval = §;

public static Random rand;

static final int START = 0;

static final int GENERATE = 1;
public Queue outputQueue ;

b"ublic void start () throws SaosException
if(enabled.val == true && slate.val == Gldle)

/1 ¥¥*¥* implement function here****

public void generate ()
if(state.val == GReady && outputQueue.nlobs.val < outputQueue.nSlots)

/) ¥*%% implement function here****
Y

public void initialize()

try{
enabled.add TE((AObject) this,START, start()", SaosMain. AosUser);
state.add TE({AObject) this,START,"start()", SaosMain.AosUser);
state.add TE((AObject) this, GENERATE,"generate()", SaosMain. AosUser);
}catch (SaosException e){ '
System.out.printin(" Error : " + €);

}

public void connectModelViewInput(PortView port) throws SaosException

h
public void connectModelViewOutput(PortView port) throws SaosException

outputQueue = (Queue) port.address.objectPtr;
}outpu(Queue. nJobs.addTE((AObject) this, GENERATE,"generate(), SaosMain.AosUser);

public void dispatch(int funcIndex) throws SaosException
switch(funcindex)

case START : start(); break;

case GENERATE : generate(); break;

default: System.out.printin(*ERROR : dispatch(): * + this +
":funcindex= * + funclndex);

a o & o oy 4 v & o wa
JU% 6.4 namgafrdinaia Tumaveadrad 1suhai U Taoda Tuia
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class EditGenerator extends EditApp implements Constants
Generator model;
public Button11 button;

static final int WHENENABLED = 0;
static final int WHENDISABLED = 1;

public void whenEnabled ()
if{button selected.val == true)
/%% implement function here****
}
public void whenDisabled ()
iflmodel.enabled.val == false)
// **%* implement function here****
}
public void initialize() throws SaosException
insert(model, true);
view.updateCoordinates(x,y, x - view.x, y - view.y);
view.setColor(Color.green);
view.setCanvas(canvas);
outPortStatus = false;
poriNumber = 2;
view.ipitialize(canvas.getGraphics());
outPoriView.initialize();
button.selected.add TE((AObject) this, WHENENABLED,"whenEnabled()", SaosMain.AosUser);
model.enabled.add TE((AObject) this, WHENDISABLED,“whenDisabled()*, SaosMain.AosUser);

public void connectModel Viewlnput{PortView port) throws SaosException

model.connectModelViewlInput(port);

}
public void connectModel ViewOutput(PortView port) throws SaosException
model.connectModel ViewOutput(port);
public void dispatch(int funcindex) throws SaosException
switch(funclndex)
{
case WHENENABLED : whenEnabled(); break;
case WHENDISABLED : whenDisabled(); break;
default: Systemn.out.printin{"ERROR : dispatch(): " + this +
} ":funcindex= " + funcIndex);

}
public void delete()
{

view.delete();

U7 6.5 uamaemidmaiavesdradeauiiad iy lason Tudd
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public class Tank extends AObject

‘static final int AOSTIMECHANGED = 0;
public Vector inputValve ;
public Vector outputValve ;

i';iilblic void aosTimeChanged ()
/1 **** implement function here****
public void initialize()
try{ : A
SaosMain.zosTime.add TE((AObject) this, AOSTIMECHANGED, a0sTimeChanged()", SaosMain.AosUser);
}catch (SaosException e){
System.out.printIn(*" Ertor : “ +¢);
public void dispatch(int funcIndex) throws SaosException
switch(funcindex)
case AOSTIMECHANGED : aosTimeChanged(); break;

default: System.out.println("ERROR : dispatch(): * + this +
*:funcindex=" + funcindex);
}

}
y
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{class EditTank extends EditApp implements Constants
Tank model;
public RatioIndicatorV tankLevel;

public RightArrow refArrow;
static final int REFVALUECHANGED = 0;

public void refValueChanged ()
/1 ***%* implement function here****

public void initialize() throws SaosException
H{odel.retvaiue.addTE((AObject) this, REFVALUECHANGED,"refValueChanged()*, SaosMain. AosUser);

public void dispatch(int funcIndex) throws SaosException
switch(funcIndex)

case REFVALUECHANGED : refValueChanged(); break;
default: System.out.printin(*ERROR : dispatch(): “* + this +
\ ":funclndex=" + funclndex);

}
}

a s v a 3 sa oy & o aa
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public void start () throws SaosException
i{f(enablcd.val = (rue && state.val == Gldle)
//**** implement function here****

FAssign.fAssign(this,state, GReady,
Math,abs?rand.nextlnt()% interval), “state”, SaosMain.AosUser);
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class EditValve extends EditApp implements Constants

{
static final int MANUALLOOP = 1:

‘static final int AUTOCONTROL = §;

public void manualLoop () throws SaosException
F"Call.f‘CaIl(this,MANUALLOOP,l, “manualLoop”, SaosMain.AosUser);

public void dispatch(int funcindex) throws SaosException
switch{funclndex)
case MANUALLOOP : manualLoop(); break;
case AUTOCONTROL : autoControl(); break;

default: System.out.println(*"ERROR : dispatch(): * + this -+
":funclndex=" + funcindex);
}

)

public void autoContro} () throws SaosException

FCall.fCall(this, AUTOCONTROL,1, "autoControl", SaosMain.AosUser);

}
}
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outputCableSegment.rightSignal.val > 1 ||
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public class Station extends AObject

static final int ALWAYSCOLLISIONDETECTED = I;
'i:;ublic void alwayscollisionDetected() throws SaosException

collisionDetected, setVal(

state.val = TRANSMIT && ( outputCableSegment.rightSignal.val > 0 ||
outputCableSegment.lefiSignal.val > 0));
{

?ublic void initialize()
try{

state.addTE((AObject) this, ALWAYSCOLLISIONDETECTED,"alwayscollisionDetected(}",
SaosMain. AosUser);
}eatch (SaosException e){
System.out.printin(" Error : " + ¢);

}

public void connectModel ViewOutput(PortView port) throws SaosException

outputCableSegment = (CableSegment) port.address.objectPtr;
outputCableSegment.rightSignal.addTE((AObject)

this, ALWAYSCOLLISIONDETECTED,"alwayscollisionDetected()", SaosMain.AosUser);
outputCableSegment.lefiSignal.addTE((AObject)

this, ALWAYSCOLLISIONDETECTED,"alwayscollisionDetected()", SaosMain.AosUser),

}
public void dispatch(int funcIndex) throws SaosException
switch(funcIndex)
{
case ALWAYSCOLLISIONDETECTED : alwayscollisionDetected(); break;

default: System.out.printin{"ERROR : dispatch(): " + this +
“funcIndex=" + funcIndex);
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import sa0s.gui.*;
import saos.kernel.*;
import java.awt.*;
import java.io.*;
import java.lang. Math;
import java.util.*;

public class Generator extends AObject

public static final int Gldle = 0;
public static final int GBusy = 1;
public static final int GReady = 2;
public ABaoolean cnabled;
public Alnteger state;

public int counter;

public int interval = §;

public static Random rand;

stalic final int START =0;

static final int GENERATE = [;
public Queue outputQueue ;

public Generator(String name)

super(name);

public void paint (Graphics g)

§

public void start () throws SaosException
if(enabled.val == true && state.val = Gldle)

/f #¥** implement function here****
F Assign. fAssign(this,state, GReady,
Math.abs(rand.nextInt() % interval), "state", SaosMain.AosUser);
}

}

public void generate ()
if(state.val == GReady && outputQueue.nJobs.val < gutputQueue.nSlots)
{

/I **** implement function here****

}

public void initialize()

{
rl'yenabledAadd'l‘E((AObject) this,START,"start()", SaosMain. AosUser);
state.add TE((AObject) this,START,"start()", SaosMain.AosUser);
state.add TE((AObject) this, GENERATE,"generate()", SaosMain. AgsUser);
}Ycatch (SaosException ¢) {
System.out.println(* Eeror : * +e);

}

public void connectModel ViewInput(PortView port) throws SaosException
{
'
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public void connectModelViewOutput(PortView port) throws SaosException

outputQueue = (Queue) port.address.objectPtr;
}oulputQucuc.nJobs.addTE((AObjcct) this, GENERATE,"generate()", SaosMain.AosUser);

public void dispatch(int funcIndex) throws SaosException
switch(funclndex)

case START : start(); break;

case GENERATE : generate(); break;

default: System.out.println("ERROR : dispatch(): " + this +
\ “:funcindex=" + funclndex);

b
}

4 o & Y = o wa v
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import saos.gui.*;
import saas.kemel.*;
import java.awt.¥;
import java.io.*;
import java.lang.Math;
import java.util.*;

class EditGenerator extends EditApp implements Constants

Generator model;

public Button11 button;

static final int WHENENABLED = 0;
static final int WHENDISABLED = [;

public EditGenerator{ EditCompound object, AppCanvas canvas, int X, int y)

super(x, y);

model = new Generator("Generator"),

view = (EditCompound) object.clone();

this.canvas = canvas;

name = new String(“Generator"),

outPortView = new PortView(OQUT, canvas, this, SINGLE/MULTIPLE);

]{;ublic void paint (Graphics g)
H
%ublic void whenEnabled ()

iflbutton.selected.val == true)

// ***¥* impiement function here****

107 n-2 temegeidinaaiivesiiadenuiadic 18 Taudn Tula
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public vaid whenDisabled ()
if{model.cnabled.val == false)
{

/I %** implement function here****

public void initialize() throws SaosException

insert(model, true);

view.updateCoordinates(x,y, X - view.x, y - view.y);

view.setColor(Color.green);

view.setCanvas{canvas);

outPortStatus = false;

portNumber = 2;

view.initialize{canvas.getGraphics());

outPortView.initializcg;
button.selected.addTE((AObject) this, WHENENABLED,“whenEnabled()”, SaosMain.AosUser);
model.enabled.addTE((AObject) this, WHENDISABLED,"whenDisabled()", SaosMain. AosUser);

public void connectModelViewInput(PortView port) throws SaosException

model.connectModelViewInput(port);

public void connectModelViewOutput(PortView port) throws SaosException

model.connectModel ViewOutput(port);

public void dispatch(int funclndex) throws SaosException
switch(funcIndex)
case WHENENABLED : whenEnabled(); break;
case WHENDISABLED : whenDisabled(); break;

default: System.out.printin("ERROR : dispatch(): " + this +
*:funcindex=" + funcindex);

)
}
public void delete()

view.delete();
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import sao0s.gui.*;
import saos.kernel.*;
import java.awt.*;
import java.io.¥;
import java.Jang. Math;
import java.util.¥;

public class Queue extends Sink

public Queue(String name)

super(paroe);

]gub]ic void paint (Graphics g)
}
public void initialize()

N )

public void connectModel Viewlnput(PortView port) throws SaosException

Nt o

public void connectModelViewOutput(PortView port) throws SaosException
§

public void dispatch(int funcIndex)
|

)
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import sa0s.gui.*;
import saos.kernel.*;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

class EditQueue extends EditApp implements Constants

Queue model;
public Label label;
static final int [IFUPDATE = 0;

;{)ublic EditQueue(EditCompound object, AppCanvas canvas, int x, int y)

super(x, y);

model = new Queue("Queue”);

view = (EditCompound) object.clone(};

this.canvas = canvas;

name = new String(" Queue");

inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
}oulPorNiew = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);

?ublic void ifupdate ()

/I *EE implement function here*¥**

}

public void initiatize() throws SaosException

insert(model, true);

view.updateCoordinates(x,y, X - view.x, y - view.y);

view.setColor(Color.green);

view.setCanvas{canvas);

inPortStatus = true;

outPortStatus = true;

portNumber = 3;

view.initialize(canvas.getGraphics());

inPortView.initialize();

outPortView.initialize();
model.nJobs.addTE((AObject) this,IFUPDATE,"ifupdate()", SaosMain.AosUser);

public void connectModel ViewInput(PortView port) throws SaosException

model.connectMoadel Viewlnput(port);

public void connectModelViewOQutput(PortView port) throws SaosException

model.connectModelViewOQutput(port);

public void dispatch(int funcIndex) throws SaosException
switch(funclndex)
case [FUPDATE : ifupdate(); break;
default: System.out.println(*ERROR : dispatch(): " + this +
} ":funcindex=" + funcindex);

H
public void delete()

view.delete();
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import saos.gui.*;
import saos.kemnel.*;
import java.awt.*;
import java.io.*;
import java.Jang. Math;
import java.util.*;

public class Processor extends AObject

public stati¢ final int Pldle = 0;

public static final int PBusy = 1;

public static final int PComplete = 2;

public int counter;

public Alnteger state;

public static final int maxProcesingTime = 6;
public static Random rand;
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static final int START =0;
static final int STOP = [;
public Queue inputQueue ;
public Quers outputQueue ;
public Processor(String name)

super(name);

public void print (int level)
}
public void start () throws SaosException
if(state.val == Pldle && inputQueue.nlobs.val > 0)
/1 *¥*%* implement function here****

FAssign.fAssign(this,slate,PComplete,
Math.abs(rand.nextInt() % maxProcesingTime), "state", SaosMain.AosUser);
H

'
public void stop ()
{
if{state.val = PComplete && outputQueue.njobs.val < outputQueue.nSlots)
/1 ¥%%% implement function here****
}
public void initialize()
{ ; _
state.add TE((AObject) this,START,"start()", SaosMain.AosUser);
state.add TE((AObject) this,STOP,"stop()", SaosMain.AosUser);
}catch (SaosException e){
System.out.printIn(* Error : * + e);
}
public void connectModel ViewlInput(PortView port) throws SaosException
inputQueue = (Queue) port.address.objectPtr;
inputQueue.nJobs.addTE((AObject) this,START,"start()", SaosMain.AosUser);
public void connectMode!ViewOutput(PortView port) throws SaosException
outputQuene = (Queue) port.address.objectPtr;
}outpu(Qucuc;nJobs.addTE((AObject) this,STOP,“stop()”, SaosMain.AosUser);
public void dispatch(int funcIndex) throws SaosException
switch(funcindex)
case START : start(); break;
case STOP : stop(); break;
default: System.out.printin{"ERROR : dispatch():  + this +
" funclndex= “ + funclndex);
}

}
t
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import s20s.gui.*;
import saos.kernel.*;
import java.awt*,
import java.io.*;
import java.lang.Math;
import java.util *;

class EditProcessor extends EditApp implerments Constants

Processor model;

public static final int Pldle = 0;
public static final int PBusy =1,
static final int IFAVAIL = 0;

public EditProcessor(EditCompound object, AppCanvas canvas, int X, tnt y)

super(x, y);

model = new Processor("Processor™);

view = (EditCompound) object.clone();

this.canvas = canvas;

name = new String("Processor");

inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
}ou(PortView = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);

[{xublic void paint (Graphics g)
}

?ublic void ifAvail ()

tf{mode! state.val == Pldle)

/1 ***% implement function here****

}

public void initialize() throws SaosException

insert(model, true),
view.updateCoordinates(x,y, X - view.x, y - view.y);
view.setColor(Color.green);
view.setCanvas{canvas);
inPortStatus = false;
outPortStatus = false;
portNumber = 3;
view.initialize(canvas.getGraphics());
inPortView.initialize();
outPortView.initialize();

model.state.add TE((AObject) this,IFAVAIL,"ifAvail()", SaosMain. AosUser);

public void connectModelViewinput(PortView port) throws SaosException

model.connectModel ViewInput(port);

public void connectModelViewQutput(PortView port) throws SaosException

model.connectModetViewQutp ut(pon);

}
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public void dispatch(int furicIndex) throws SaosException
switch{funcindex)
case [FAVAIL : ifAvail(); break;

default: System.out.println("ERROR : dispatch(): ” + this +
":funclndex=" + funcindex);

p{ublic void delete()

view.delete():
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import $205.gu1*;

import saos.kernel.*;

import java.awt.*;

irmport java.io.*;

import java.lang.Math;

import java.util.*;

1{)ublic class Tank extends AObject
public double K1,
public double K2;
public ADouble refValue;
public RatiolndicatorV tankLevel;
static firal int AOSTIMECHANGED = 0;
public Vector inputValve ;
public Vector outputValve ;

]?ublic Tank(String name)

super{name);

public void sumValveOpeningInFlow ()
H
public void sumValveOpeningOutFlow (Vector valve)

}

public void aosTimeChanged ()

// **** implement function here****

public void initialize()
oyl
SaosMain.aosTime.addTE((AObject) this, AOSTIMECHANGED,"aos TimeChanged()", SaosMain.AosUser);
}eatch (SaosException €)§
System.out.printIn(" Brrar : " + ¢);
}

public void connectModelViewInput(PortView port) throws SaosException

inputValve.addEtement((Object) port.address.imPortObjVector.lastElement());

public void connectModelViewQutput(PortView port) throws SaosException

outputValve.addElement((Object) port.address.imPortObjVector.lastElement());
}

public void dispatch(int funcIndex) throws SaosException
switch(funcIndex)
case AOSTIMECHANGED : aosTimeChanged(); break;

default: System.out.println(“ERROR : dispatch(): “ + this +
\ “:funcindex= " + funclndex);

)
}
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import saos.gui.*;
import saos.kernel . *;
import java.awt.*;
tmport java.io.¥;
import java.lang. Math;
import java.util.*;

class EditTank extends EditApp implements Constants

Tank model;

public RatiolndicatorV tankLevel;

public RightArrow refArrow;

static final int REFVALUECHANGED = 0;

public EditTank(EditCompound object, AppCanvas canvas, int x, int y)

super(x, y);

model = new Tank(*Tank");

view = (EditCompound) object.clone();

this.canvas = canvas;

name = new String("Tank");

inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
outPortView = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);

public void paint (Graphics g)
{

)

;zublic void myConfigure ()

}
public void refValueChanged ()

/I ¥*¥% implement function here****

}

public void initialize() throws SaosException

insert(moadel, true);
view.updateCoordinates(x,y, X - view.x, y - view.y);
view.setColor(Color.green);
view.setCanvas(canvas);
inPortStatus = true;
outPortStatus = true;
portNumber = 3;
view.initialize(canvas.getGraphics());
inPortView.initialize();
outPortView.initialize();

model.cefValue.add TE((AObject) this, REFVALUECHANGED,“refValueChanged()", SaosMain.AosUser);

public void connectModetViewInput(PortView port) throws SaosException

model.connectModel ViewInput(port);

public void connectModetViewOutput(PortView port) throws SaosException

model.connectModel ViewOutput(port);

}

117 - 8 uamagadIdInmRwoanad luszyuuisnada i Tavdaluid




84

public void dispatch(int funclndex) throws SaosException
switch(funclndex)
case REFVALUECHANGED : refValueChanged(); break;
default: System.out.println("ERROR : dispatch(): " + this +
\ ":funcindex= ° + funcIndex);
}
public void delete()

view.delete();
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1. opening.value.val = 0.0 whenOpeningChanged (Modef)
2. manual.selected.val = true manualPressed (View)

3. manual.selected.val = true manualloop (View)

4, auto.selected.val == true autoPressed (View)

S. open.seiected.val = true openPressed (View)

6. closed.selected.val == true closePressed (View)

7. raise.selected.val == true raisePressed (View)

8. lower.selected.val == true lowerPressed (View)

9. state.val = CLOSED whenStateChanged (View)
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import s20s.gui.*;
import saos.kernel.*;
import java,awt.*;
import )ava.io.*;
import java.lang.Math;
import java.util.*;

public class Valve extends AObject

public static final int CLOSED = 0;

public static final int HALF_OPEN = |;

public static final int OPEN = 2;

public RatiolndicatorH opening;

public Alnteger state;

static final int WHENOPENINGCHANGED = 0;
public Pump inputPump ;

public Pump outputPump ;

?ublic Valve(String name)
super(name);

public void setFlow (double flow)
{

}
[?ubzic void whenOpeningChanged ()
if(opening.value.val = 0.0)
i/ **¥%* implement function here****
t
public void initialize()
try{ ,
opening.value.add TE({AObject) this, WHENOPENINGCHANGED,"whenOpeningChanged()",
SaosMain. AosUSser),

}catch (SaosException €){
Systemn.out.printin(* Error : " + e);
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public void connectModelViewlnput(PortView port) throws SaosException

}inputPump = (Pump) port.address.objectPtr;

public void connectModel ViewOutput(PortView port) throws SaosException

outputPump = (Pump) port.address.objectPtr;

public void dispatch(int funcindex) throws SaosException
switch(funcindex)
case WHENOPENINGCHANGED : whenOpeningChanged(); break;

default: System.out.printin("ERROR : dispatch(): " + this +
"funcindex=" + funclndex);

714 n- 9 uaasgamidanaa Tueavesnar luszuuuiannadia1d Tauda Tuiia (do)

import 520s.gui.*;
import saos.kernel.*;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

class EditValve extends EditApp implements Constants

Valve model;

public double speed;

public Button1 1 manual;

public Buttoni] auto;

public Buttonl1 open;

public Buttonl11 close;

public Button11 raise;

public Buttonl11 lower;

public double refValueChangeRate;
public double XP;

public double KI;

public double KD;

public RatiolndicatorH opening;

public static final int CLOSED = 0;
public static final int HALF_OPEN = 1,
static final int MANUALPRESSED = 0;
static final int MANUALLOOP = |;
static final int AUTOPRESSED = 2;
static final int OPENPRESSED = 3;
static final int CLOSEDPRESSED = 4;
static final int RAISEPRESSED = 5;
static final int LOWERPRESSED = 6;
static final int WHENSTATECHANGED =7,
static final int AUTOCONTROL = §;
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]zublic EditValve{EditCompound object, AppCanvas canvas, int x, 1nt y)
super(x, y);
model = new Valve("Valve");
view = (EditCompound) object.clone();
this.canvas = canvas;
name = new String(" Valve");
inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
outPortView = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);
}
?ublic void paint (Graphics g)
}
?ublic void myConfigure ()
}
public void manualPressed ()

if(manual selected.val == true)

/f **** implement function here****

public void manualLoop () throws SaosException
if{manual.selected.val == true)

/f *#*¥%* jmplement function here****
FCall.fCall(this, MANUALLOOP, 1, "manualLoop()", SaosMain.AosUser);

}
}
public void autoPressed () throws SaosException

iflauto.selected.val == true)

/ ¥*%% implement function here****
FCall.fCall(this, AUTOCONTROL, 1, "autoControl()", SaosMain.AosUser);

}
public void openPressed ()
iflopen.selected.val = true)
// ¥*** implement function here****
}
public void closedPressed ()
if(close.selected.val == true)
If #**#* implement function here**¥*
}
public void raisePressed ()
if(caise.selected.val == true)

// **%* implement function here****
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public void towerPressed ()
iflower.selected.val = (rue)

/1 **%* implement function here****

b
public void whenStateChanged ()
if{model.state.val == CLOSED)

/1 ***% implement function here* ¥*+*

public void autoControl () throws SaosException

FCall.fCall(this, AUTOCONTROL, 1, "autoControl()", SaosMain.AosUser);

public void initialize() throws SaosException

ingert(model, true);

view.updateCoordinates(x,y, X ~ view.x, y - view.y);

view.setColor(Calor.green);

view.setCanvas(canvas),

inPortStatus = false;

outPortStatus = false;

portNumber = 3;

view.initialize(canvas.getGraphics());

inPortView.initialize();

outPortView.initialize();
manual.selected.addTE((AObject) this, MANUALPRESSED,"manualPressed()", SaosMain.AosUser);
manual.selected.add TE((AObject) this, MANUALLOOP,"manualLoop()”, SaosMain.AosUser);
auto.selected.addTE((AObject) this, AUTOPRESSED,"autoPressed()", SaosMain.AosUser);
open.selected.addTE((AObject) this, OPENPRESSED, “openPressed()", SaosMain.AosUser);
close.selected.add TE((AObject) this, CLOSEDPRESSED,"closedPressed()", SaosMain.AosUser);
raise.selected.add TE((AObject) this, RAISEPRESSED,"raisePressed()", SaosMain.AosUser);
lower.selected.add TE((AObject) this, LOWERPRESSED,"lowerPressed()", SaosMain. AosUser);

\ model.state.addTE((AObject) this, WHENSTATECHANGED,"whenStateChanged()", SaosMain. AosUser);

public void connectModel ViewlInput(PortView port) throws SaosException

model.connectModelViewlInput(port);

;?ublic void connectModel ViewOutput(PortView port) throws SaosException

model.connectModel ViewOutput(port);
}

public void dispatch(int funclndex) throws SaosException
switch(funclndex)

case MANUALPRESSED : manualPressed(); break;

case MANUALLOOP : manualLoop(); break;

case AUTOPRESSED : autoPressed(); break;

case OPENPRESSED : openPressed(); break;

case CLOSEDPRESSED : closedPressed(); break;

case RAISEPRESSED : raisePressed(); break;

case LOWERPRESSED : lowerPressed(); break;

case WHENSTATECHANGED : whenStateChanged(); break;

case AUTOCONTROL : autoControl(); break;

default: System.out.printin("ERROR : dispatch(): * + this +
*:funcindex=" + funclndex);
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public void delete()

view.delete();
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import saos_gui.*;
import saos.kernel.*;
import java.awt.*;
import java.io.¥;
import java.lang.Math;
import java.util *;
public class Pump extends AObject
{
public double flow = 1.0;
public Pump(String name)
super(name);
public void setFlow (double flow)

}
f{Jub]ic void initialize()

}
public void connectModel Viewlnput(PortView port) throws SaosException

}
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public void connectModel ViewOutput(PortView port) throws SaosException
}

public void dispatch(int funcindex)

—
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tmport saos.gui.*;
tmport saos.kernel.*;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

?lass EditPump extends EditApp implements Constants

Pump model;

public Alnteger state;

public Buttonll onOffButton;

public static final int ON = §;

public static fina! int OFF = |;

static final int BUTTONPRESSED = 0;

static final int WHENSTATECHANGED = 1;

public EditPump(EditCompound object, AppCanvas canvas, int X, int y)
super(x, y);
model = new Pump("Pump");
view = (EditCompound) object.clone();
this.canvas = canvas;
name = new String("Pump");
inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
outPortView = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);
}
public void paint (Graphics g)
{
}
public void myConfigure ()
{
}

public void buttonPressed ()

/ **** implement function here****

}
;_{mb]ic void whenStateChanged ()

i{f(sta(e. val = ON)

// **#%¥% implement function here****
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public void initialize() throws SaosException

insert(model, true);

view.updateCoordinates(x,y, X - View.x, ¥ - view.y);

view.setColor(Color.green);

view.setCanvas(canvas);

inPortStatus = false;

outPortStatus = false;

portNumber = 3;

view.initialize(canvas.getGraphics());

inPortView.initialize();

outPortView.initialize(};
onOffButton.selected.add TE((AObject) this, BUTTONPRESSED,"buttonPressed()", SaosMain. AosUser);
state.addTE((AObject) this, WHENSTATECHANGED,"whenStateChanged()”, SaosMain.AosUser);

public void connectModelViewnput(PortView port) throws SaosException

model.connectModel Viewlnput(port);

public void connectModelViewOutput(PortView port) throws SaosException

model.connectMadel ViewOutput(port);

public void dispatch(int funcIndex) throws SaosException

switch(funclndex)
case BUTTONPRESSED : buttonPressed(); break;
case WHENSTATECHANGED : whenStateChanged(); break;
default: System.out.printin(*ERROR : dispatch(): * + this +
\ *:funcIndex= " + funcindex);
}
public void delete()

view.delete();
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import java.lang.Math;
import java.util.*;

public class Station extends AObject

public static final int (DLE = 0;

public static final int TRANSMIT = 1;

public static final int JAM = 2;

public static final int DEFER_NO WAIT = 3;
public static final int DELAY NO_WAIT = 4;
public static final int BACK_OFF_DELAY = 5;
public static final int BACK_OFF = 6;

public static final int DEFER_WAIT = 7;
public static final int DELAY_WAIT = 8;
public static final int BACK_OFF_DEFER = 9;
public static final int RECEIVE = 10;

public Timer timer;

public Random rand;

public Alnteger nDataRequests;

public ABoolean carrierOn;

public ABoolean collisionDetected;

public Alnteger state;

static final int STATECHANGED = 0;

static final int ALWAYSCOLLISIONDETECTED = |;
static final int ALWAYSCARRIERON = 2;
static final int GENREQUEST = 3;

public CableSegment outputCableSegment ;

public Station(String name)
{

super(name);

public void enterTransmit ()

}

public void enterJam ()

}

public void enterDelayNoWait ()
|

;?ublic void enterBackOffDelay ()

}
public void enterBackOffDefer ()

—

;zublic void enterDelayWait ()
}

public void detectCarrier ()

}
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public void detectCollision ()
}
{?ubiic void stateChanged ()

/1 ¥*** implement function here®***

}

public void alwayscollisionDetected() throws SaosException

collisionDetected.setVal(
state.val == TRANSMIT && (outputCableSegment.rightSignal.val > | |}
outputCableSegment.leiSignal.val > 1));

public void alwayscarmierOn() throws SaosException

carrierOn.setVal(
outputCableSegment.rightSignal.val > 0 && outputCableSegment.leftSignal, val > 0);

public void genRequest () throws SaosException

FCall.fCall(this, GENREQUEST,
Math.abs(rand.nextint)) % 3 + RQS_INTERVAL, “genRequest()", SaosMain.AosUser);

public void initialize()

try{
timer.status.add TE((AObject) this, STATECHANGED,"stateChanged()", SaosMain.AosUser);

nDataRequests.add TE((AObject) this STATECHANGED, "stateChanged()", SaosMain.AosUser);
carrierOn.addTE((AObject) this, STATECHANGED,"stateChanged()", SaosMain.AosUser);
state.add TE((AObject) this, ALWAYSCOLLISIONDETECTED,"alwayscollisionDetected()",
SaosMain.AosUser);
}catch (SaosException e){

System.out.printlu(“ Error : " + e);

public void connectModel ViewInput(PortView port) throws SaosException

public void connectModel ViewOutput(PortView port) throws SaosException

outputCableSegment = (CableSegment) port.address.objectPtr;
outputCableSegment.rightSignal.addTE((AObject)
this, ALWAYSCOLLISIONDETECTED,"alwayscollisionDetected()”, SaosMain. AosUser);
outputCableSegment.lefiSignal.add TE((AObject)
this, ALWAYSCOLL{SIONDETECTED, "alwayscollisionDetected()", SaosMain.AosUser);

outputCableSegment rightSignal.add TE((AObject) this, ALWAYSCARRIERON,"alwayscarrierOn()”,
SaosMain. AosUser);

outputCableSegment.leftSignal.addTE((AObject) this, ALWAYSCARRIERON, " "alwayscarrierOn()",
SaasMain.AosUser);

}

public void dispatch(int funclndex) throws SaosException
switch(funcIndex)

case STATECHANGED : stateChanged(); break;
case ALWAYSCOLLISIONDETECTED : alwayscollisionDetected(); break;
case ALWAYSCARRIERON : alwayscarrierOn(); break;
case GENREQUEST : genRequest(); break;
default: System.out.println(“ERROR : dispatch(): " + this +
“:funcindex=" + funcindex);
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import saos.gui.*;
import saos.kermnel.*;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

class EditStation extends EditApp implements Constants
{
Station model;
public int portNumber = 0;
public ABoolean viewColor;
static final int DARKEN = 0;

public EditStation(EditCompound object, AppCanvas canvas, int x, in( y)
super(x, y);
model = new Station("'Station");
view = (EditCompound) object.clone();
this.canvag = canvas;
name = new String("Station™);
outPortView = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);
} :
{{Jublic void paint (Graphics g)

)
;{)ublic void darken ()

if{viewColor.val == true)

/1 *3%* implement function here****

public void initialize(} throws SaosException
insert(model, true);
view.updateCoordinates(x,y, x - view.x, y - view.y);
view.setColor{Color.green);
view.setCanvas(canvas);
outPortStatus = false;
portNumber = 2;
view.initialize{canvas.getGraphics());
outPonViewjnitialize(g);
viewColor.add TE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);
public void connectModelViewInput(PortView port) throws SaosException
model.connectModel Viewlnput(port);
public void connectModel ViewOutput(PortView port) throws SaosException
model.connectModelViewOQutput(port);
}
public void dispatch(int funclndex) throws SaosException
switch(funclndex)
case DARKEN : darken(); break;
default: System.out.printin("ERROR : dispatch();  + this +
v:funcIndex=" + funcindex);
}
b
public void delete()
§

view.delete();
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Import saos.gui.*;

import saos.kernel. *;

import java.awt.*;

import java.io.*;

import java.lang. Math,

import java.util.*;

Izub]ic class Cable extends AObject

public int nSegments;
public CableSegment segs{);

public Cable(String name)
H

super(name);

public void initialize()
H
public void connectModelViewlnput(PortView port) throws SaosException

}

public void connectModelViewOutput(PortView port) throws SaosException

et

ublic void dispatch(int funcIndex)

P
{
}

}

é Y { o) 13 $ L3 o
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import sa0s.gui.*;
import saos.kernel . *;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

class EditCable extends EditApp implements Constants
{
Cable model;
public int portNumber = 0;
public EditCableSegment editSegs(];
public EditCable(EditCompound object, AppCanvas canvas, int x, int y)
{
super(x, y);

model = new Cable("Cable");
view = (EditCompound) object.clone();
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this.canvas = canvas;

name = new String("Cable");

inPortView = new PortView([N, canvas, this, SSNGLE/MULTIPLE);
}ou(PortView =new PortView(OUT, canvas, this, SINGLE/MULTIPLE);

public void paint (Graphics g)
{

}

public void draft (Graphics g, int x, int y, int w, int h)
{

'

public void initialize() throws SaosException

insert(model, true);

view.updateCoordinates(x,y, X - view.x, y - view.y);
view.setColor(Color.green);
view.setCanvas(canvas);

inPortStatus = false;

outPortStatus = false;

portNumber = 3;
view.initialize(canvas.getGraphics());
inPartView.initialize();

outPortView.initialize();

public void connectModelViewlnput(PortView port) throws SaosException

model.connectModelViewInput(port);

public void connectModel ViewOutput(PortView port) throws SaosException

model.connectModel ViewOutput(port);

p{aub] ic void dispatch(int funclndex)
)

public void delete()

{

view.delete();

o/
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import s20s.gui.*;
import saos.kernel.*;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

public class CableSegment extends AObject

public CableSegment rightSegment;

public CableSegment leftSegment;

public Alnteger localSignal;

public Alnteger rightSignal;

public Alnteger leftSignal,

public static final int PROPAGATE_LEFT =3;
static final int PROPAGATERIGHT = 0;

static final int PROPAGATELEFT = 1;

?ublic CableSegment(String name)

super(name);

]?ublic void propagateRight () throws SaosException
// **** implement function here****

SaosMain.AosUser);

Igublic void propagateLeft () throws SaosException

/1 **** implement function here****
FAssign.fAssign(this,leftSegment.leftSignal,lefiSignal.val + localSignal.val, 1, “lefiSegment.lefiSignal”,
SaosMain.AosUser);

public void initialize(}

try{
rightSignal.add TE((AObject) this, PROPAGATERIGHT,"propagateRight()", SaosMain.AosUser);
localSignal . addTE((AObject) this, ROPAGATERIGHT,"propagateRight()", SaosMain.AosUser);
leftSignal.addTE((AObject) this, PROPAGATELEFT,"propagateLeft()", SaosMain.AosUser);
localSignal.addTE((AObject) this, PROPAGATELEFT,"propagateLeft()", SaosMain.AosUser);
}catch (SaosException e){
System.out.println(" Error : " + ¢);

}

?ublic void connectModelViewInput(PortView port) throws SaosException
public void connectModelViewOutput(PortView port) throws SaosException

public void dispatch(int funcIndex) throws SaosException
switch(funcindex)

case PROPAGATERIGHT : propagateRight(); break;

case PROPAGATELEFT : propagateLeft(); break;

default: System.out.printin("ERROR : dispatch(): * + this +
\ *:funcindex=" + funclndex);

)
}

FAssign.fAssign(this,rightSegment.rightSignal,rightSignal.val + localSignal.val,{, “rightSegment.rightSignal*,
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import s30s.gui.*;
import saos.kernel . ¥;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

class EdilCableSegment extends EditApp implements Constants

CableSegment model;
public int portNumber;
static final int DARKEN = 0;

public EditCableSegment(EditCompound object, AppCanvas canvas, int x, int y)
{

super(x, y);

model = new CableSegmenti(“CableSegment");

view = (EditCompound) object.clone();

this.canvas = canvas;

name = new String("CableSegment");

inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
}oulPortVicw = new PortView(OQUT, canvas, this, SINGLE/MULTIPLE);

public void paint (Graphics g)
{
H

l?ub lic void darken ()
iflmodel.leftSignal.val > 0 || model.rightSignal.val > 0
]| model.localSignal.val > 0)

// *#=** implement function here*¥**

)

public void inittalize() throws SaosException

inseri(model, true);
view.updateCoordinates(x,y, x - view.x, y - view.y);
view setColor(Color.green);
view.setCanvas(canvas);
inPortStatus = false;
outPortStatus = false;
portNumber = 3;
view.initialize(canvas,getGraphics());
inPortView.initialize();
outPortView.initialize();
model. lefiSignal.addTE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);
model.rightSignal.add TE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);
} model.localSignal.add TE((AObject) this, DARKEN, darken()", SaosMain.AosUser);

public void connectModel ViewInput(PortView port) throws SaosException

model.connectModel ViewlInput(port);

public void connectModel ViewOutput(PortView port) throws SaosException

model.connectMode! ViewOutput(port);
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public void dispatch(int funclndex) throws SaosException
switch(funcIndex)
case DARKEN : darken(); break;
default: System.out.printin{"’ERROR : dispatch(): " + this +
:funcIndex= "+ funcIndex);
}
}
?uhlic void delete(}
view.delete();

}
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1. nﬂﬂ‘a; df'il inputCableSegment.rightSignal lﬂ%iuuuﬂaa readFrom1 (Model)

2. ‘Qﬂﬂ% 4% inputCableSegment.]JeftSignal ul‘t’;uuuﬂm readFrom1 (Model)

3, ‘?]ﬂﬂ'izdﬁ outputCableSegment.rightSignal wiasuuias readFrom2 (Model)

4. ‘V]ﬂﬂ‘i{iﬁ outputCableSegment.leftSignal Lﬂ?'wuuﬂaa readFrom2 (Model)

5. count.val > 0 || darken(View)

inputCableSegment.localSignal > 0 ||
inputCableSegment rightSignal > 0 {|
inputCableSegment.leftSignal > 0 ||

outputCableSegment.localSignal > 0 ||
outputCableSegment.rightSignal > 0 ||

outputCableSegment. leftSignal > O ||
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import 5a08.gui.*;
import saos.kemnel.*;
import java.awt.*;
import java.io.*;
import java.lang.Math;
import java.util.*;

public class Repeater extends AObject

public Alnteger count;

public static final int repeaterDelay = 5;
public int oldNumberSignals = 0;

static final int READFROMI = 0;

static final int READFROM2 = 1;

static final int DECREMENT = 2;

public CableSegment inputCableSegment ;
public CableSegment outputCableSegment ;

;{)ublic Repeater(String name)

super(name);
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public void myReconfigure ()

§

public void increment ()

}

public void decrement ()

}

public void readFrom} () throws SagsException

/I ¥**% implement function here****
F Assign. fAssign(this,outputCableSegment.localSignal,inputCableSegment.rightSignal.val +

inputCableSegment.lefiSignal.val repeaterDelay, “outputCableSegment.localSignal”, SaosMain.AosUser);
FCall.fCall(this, DECREMENT repeaterDelay, “decrement()", SaosMain.AosUser);

public void readFrom?2 () throws SaosException

/¥ implement function here****
FAssign.fAssiga(this,inputCableSegment.localSignal,outputCableSegment.rightSignal.val +
outputCableSegment.leftSignal.val,repeaterDelay, "inputCableSegment.localSignal”, SaosMain.AosUser);
FCall.fCall(this, DECREMENT,repeaterDelay, “decrement()”, SaosMain.AosUser);
b

public void initialize()
}
public void connectModel ViewInput(PortView port) throws SaosException
inputCableSegment = (CableSegment) port.address.objectPtr;
inputCableSegment.leftSignal.add TE((AObject) this, READFROM1,"readFrom1()", SaosMain.AosUser);
inputCableSegment rightSignal.add TE((AObject) this, READFROM],"readFrom1()", SaosMain. AosUser);
}
public void connectModelViewOutput(PortView port) throws SaosException
outputCableSegment = (CableSegment) port.address.objectPtr;
outputCableSegment.leftSignal.addTE((AObject) this, READFROM?2,"readFrom2()", SaosMain.AosUser);
outputCableSegment.rightSignal.addTE((AObject) this, READFROM?2,"readFrom2()°, SaosMain.AosUser);
}
public void dispatch(int funcIndex) throws SaosException
switch(funclndex)
case READFROMI : readFrom1(); break;
case READFROM?2 : readFrom2(); break;
case DECREMENT : decrement(); break;
default: System.out.println("ERROR : dispatch(): " + this +

“:funcIndex=" + funcIndex),
}

t

}
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import saos.gui.*;
import saos.kernel. *;
impor( java.awt.*;
import java.io.*;
impont java.lang.Math;
import java.util. ¥,

class EditRepeater extends EditApp implements Constants

Repeater model;

public int portNumber = 0;
public int portNumber = 0;
static final int DARKEN = 0;

public EditRepcater{ EditCompound object, AppCanvas canvas, int x, int y)
{

super(x, y);

model = new Repeater("Repeater");

view = (EditCompound) object.clone();

this.canvas = canvas;

name = new String("Repeater);

inPortView = new PortView(IN, canvas, this, SINGLE/MULTIPLE);
outPortView = new PortView(OUT, canvas, this, SINGLE/MULTIPLE);
H

;{)ublic void paint (Graphics g)

public void darken ()

iflmodel.count.val > 0 || model.inputCableSegment.locaiSignal.val > 0
|| model.inputCableSegment.rightSignal.val > 0 || model.inputCableSegment.leftSignal.val > 0
|| mode!.outputCableSegment.localSignal.val > 0 || madel.outputCableSegment.rightSignal.val > 0
|| model.outputCableSegment.leftSignal.val > 0)

// ¥*** implement function here****
}

public void initialize() throws SaosException

insert(model, true);
view.updateCoordinates(x,y, X - view.x, y - view.y);
view.setColor(Color.green),
view.setCanvas(canvas);
inPortStatus = false;

~ outPortStatus = false;
portNumber = 3;
view.injlialize(canvas.getGraphics());
inPortView.initialize();
outPortView.initialize();

model.count.addTE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);

public void connectModelViewlnput(PortView port) throws SaosException

model.inputCableSegment = (CableSegment) port.address.objectPtr;
model.inputCableSegment.localSignal.add TE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);
model.inputCableSegment.rightSignal. add TE((AObject) this, DARKEN,"darken(}*, SaosMain.AosUser);
model.inputCableSegment.leftSignal add TE((AObject) this, DARKEN, darken()*, SaosMain. AosUser);
model.connectModel ViewlInput(port);
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public void connectModel ViewOutput(PortView port) throws SaosException

model.outputCabteSegment = (CableSegment) port.address.objectPtr;
modc].outpu(Cab]eSegmem.IocalSignaI.addTE&AObjoct) this, DARKEN,"darken()", SaosMain.AosUser);
model.outputCableSegment.rightSignal.addTE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);
model.outputCableSegment.lefiSignal.add TE((AObject) this, DARKEN,"darken()", SaosMain.AosUser);
model.connectModel ViewOutput(port),

public void dispatch(int funcindex) throws SaosException
switch(funcIndex)
{
case DARKEN : darken(); break;

default: System.out.printin("ERROR : dispatch(): " + this +
“:funclndex=" + funclndex);
}

}
?ublic void delete()

view,delete();
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