1. System Specification

1.1 User’s needs:

Customer needs one Remote Control Design Tool, which could be used to produce audio/video remote control equipment as TV, VCR, Radio and CD player. Such a tool can also be used for test the user-friendliness of the remote control devices.

The specific requirements are as following:

1) The user interface should have an option key, that designer will decide which kind of device they going to deal with. The options will be limited to TV, VCR, Radio and CD player.

2) The user interface should display a list of possible keys that audio/video designer need include in a particular device. It allows the designer to make the selection.

3) According to designer’s selection, it will display the devices with the keypads. 

4) After the design or in the middle of design it will allow the user to access the keypads and perform the test by push any button.

5) With each action, there is an result displayed one panel either graphically or literally

6) As the test requirement, it will have several buttons that will test the “easy to operate” of the specific design.  The “easy to operate” meet the following guidelines:

I. To accomplish one function, for example, we want the specific channel. The “easy to operate” design will enable the user to access that channel with one or two button pushing times. So it will evaluate the button pushing times for accomplishing the specific function compare with the standard design.

7) The user interface for design need some functions that enable the designer to reset, remove

Etc.

1.2
System and Environment: Diagram 1:
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1.3
Use Case: Diagram 2:
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1.4
User Interfaces:
Diagram 3:
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1.5 Performance: 

Performance requirements:

· The designer can only design one kind of the device, he can’t design one combined device like TV-VCR combo.

· Only those highlighted keys on Main Design Panel can be selected. And the same button can’t be select twice.

· It enables the designer to drag and drop the keys for better layout, but he can’t move several keys at the same time. And the keys can’t be drag through panels

· The selected items will appear at keypads display screen automatically at the current section, it require the designer to grouping them, put the related buttons to the right section to improving user interface.

Color Constrain: 256 colors limitation, 

Time Constrain: Designer can’t drag and drop the button too fast.   The application initial time may take as long as 1 minute 

Allocation:

Software: Java2/Swing for development. UML for Structured Analysis and Design 

Hardware: Because java is platform independent it is platform independent. Unix/NT, Intel/Sparc CPU.

People: 
Programmer 
Xuedong Chen,  

Tester 
Praveen Sadhu, Prof. Kokar and Xuedong Chen

Database: one database involved.

Procedures:

System Initialization: 
Designer runs the Java command to invoke the application. System then will ask the designer to select the device type that would be designed. After the designer made the choice, the system will load those necessary keys and the three main components (Main Design Panel, Remote Control Layout Display Panel, Action and Test Result Panel).

Designing Procedure:
On Main Design Panel, Designer select key and push add button on MDP, which will be on the remote control. And the key will be showed on the Display Panel. Designer may drag and drop the key to the preferred place. The Designer may remove the key by select the key and click the remove button on the MDP to remove it. After several function keys there, the designer may click on the key to simulate the action as real world. The Result Panel will show the result according to the action.

Testing Procedure:
After the designer build up the whole remote control, he may chose the test option from the Main Design Panel and perform the testing. The system will compare the performance with the standard Remote control device. It will evaluate the “easy to operate”

Get it done:
Save the design and exit application

1. Technical risk:  Inadequate Java Lib/API, time consuming out of control. 

2. Object Oriented Software Specification

2.1 Class Diagram (association, aggregation, generalization) Diagram 4
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2.2 Sequence diagram Diagram 5
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Collaboration diagram Diagram 6
2.4
State Transition Diagrams 

The Classes that have interesting behavior are the RMCKey class on KPP.

RMCKey:

Component of KPP, See class diagram for details

The key on the KPP have three states

1.KeyOff  indicate not touched by designer or mouse is over with mouse released

2.KeyOn   indicate mouse is over and down without move

3.BeingDragged indicate mouse is over and down and being dragged

The state transition trigger: MouseDown, MouseUp and MouseDrag.

Since there is System Mode flag which restrict the event and generate the correct action according to it.

It will accomplish the "Drag and Drop" and "Action" behavior at the different mode.

Diagram 7:
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2.3 Object Oriented Software Design

I.
Subsystem Design:

Analysis: After analyzing the system I designed before, we see that four use cases can be accomplished with four packages and classes.

 There will be four packages in the RCDT system: 

MDP package: is the main design panel which enable to initially setup the system, change mode, add key, remove key and do the test.

KPP package: is the Key Pad Panel, which displays the real GUI of the remote control. The main component of this package is the key.

RDP package: is the component that shows the result.

Cohesion and Coupling:  

Package Name

Cohesion Level (1-10)

Coupling Level (1-10)
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Analysis:

RCDT: It is the container for combining the MDP, KPP and RDP together. And it will cooperate with them to accomplish the functionality of the system. It is functionally independent to the other system. It only interact with database for some data retrieve and store.    

MDP:
 It is related to KPP very much. According to the user cases and analysis above, Many components of MDP will interact with the KPP to control the layout of the KPP, it will issue the event to add the new key object on the KPP and remove the key from KPP. In this case the MDP have to get the reference to the KPP and use the KPP interfaces to handle the KPP. Most of component of MDP is functionally independent except those component that interact with KPP. MDP has high cohesion level.  

KPP: 
It is relate to MDP, KPP 's coupling level is much higher than the others. But with many interfaces the coupling level of KPP is reduced. RMCKey: the component of KPP has high functional independent. It has high cohesion level.

RDP: 
It is the component that shows the result of action on KPP. It ‘s functionally independent. It interacts with RDP and KPP through message passing which also reduce the coupling level.

Database Analysis:
My system needs a data management that will take the current design configuration to the database, and reload it for next design.

II. Class and Object Design


Please refer to the Class diagram for detail.

Class- RCDT extends Panel

The container class fort holding the MDP, KPP and RDP. Through it the components can pass message easily.


Attributes:


//MDP, KPP, RDP component

Private MDP myMDP;


Private KPP myKPP;


Private RDP myRDP;


//system variables


Private String DeviceType;


Private  String mode;


Methods:


//set the mode

Public void setMode(String modeName){



mode = modeName;


}


//get the mode


public String getMode(){



return mode;


}


//Set and Get MDP component

public void setMDP(MDP objMDP){



MDP = objMDP;


}


public void getMDP(){



return myMDP;


}


//Set and Get RDP component


public void setRDP(RDP objRDP){



myRDP = objRDP;


}


public RDP getRDP(){



return myRDP;


}


//Set and Get KPP component


public void setKPP(KPP objKPP){



myKPP = objKPP;


}


public RDP getKPP(){



return myKPP;


}

Class-MDP extends Panel

The Class that manages the design system.

Attributes:

//get it’s own container, through which it can access the KPP and manage it.

Private RCDT myRCDT;

//possible remote control key list

Private List keyList;

//remote control device type list

Private List deviceList;

//two modes list : 1.design, 2.action,

Private List modeList;

//test option list

Private List testList;

//button that issue event to add key on KPP

Private Button addButton;

//button that issue event to remove selected key on KPP

Private Button removeButton;

//change mode button

Private Button modeButton;

//change device type button

Private Button deviceButton;

//button for perform test

Private Button testButton;

Methods:

//get the container

Public void setRCDT(RCDT objRCDT){


myRCDT = objRCDT;

}

//through it’s container to get KPP and addKey on it.

Public void addKey(String keyName){


myRCDT.getKPP().addKey(keyName);

}

//through it’s container to get KPP and remove key

Public void removeKey(){



myRCDT.getKPP().RemoveKey();


}

//set the whole system mode

Public void setMode(String mode){


myRCDT.setMode(mode)

}

//set the whole system device type

Public void setDeviceType(String deviceType){


myRCDT.setDeviceType(deviceType)

}

//do the test task

Public boolean test(){


If myRCDT.getMode() != “test”;



return false;


Else{



Do volume test;



if myRCDT.getDeviceType() is  ”TV”




Do vedio test;



if myRCDT.GetDeviceType() is one of “CDPlayer”, “VCR”,”TV”




Do channel/track test;



Do the other tests;



return true

  
}

}

Class- KPP extends Panel


The Key pad panel that contain the remote control keys. It provide the interfaces for the out side object to add the key on it or remove from it.

Attributes:

//get it’s container class. Through which to get the system setup. 

Private RCDT myRCDT;

//vector that holds the keys on KPP

Private Vector keyVector;

//device configuration object. The action on the RMCKey will modify the current configuration

Private DeviceConf deviceConf;

//action counter that will be used to evaluate the system 

Private int actionCounter;

//index on vector  which key is active now

Private int currentKeyIndex;

Methods:

//set reference to it’s container

 Public void setRCDT(RCDT objRCDT){


myRCDT = objRCDT;

}

//add key on it

Public void AddKey(String keyName){



if  myRCDT.getMode() is “Design”



instantiate new key “keyobj” object according to the keyName;



KPP.add( keyobj);

}

//remove key from it

Public void RemoveKey(){

if  myRCDT.getMode() is “Design”



KPP.remove(currentKey);

}

//set current active key

Public void setCurrentKey(int ind){



currentKeyIndex = ind;

}

//get current active key ref

Public RMCKey getCurrentKey(){



return keyVector[currentKeyIndex];

}

//set action counter

Public void setCounter(int c){



actionCounter  = c;

}

//get action counter

Public void getCounter(){



return actionCounter;

}

//show key layout

Public void showKeys(){



layout the key in keyVector;



call repaint and relayout;

}

//set it’s device configuration

Public void setDeviceConf(DeviceConf dc){



deviceConf = dc;

}

//get it’s device configuration

Public DeviceConf getDeviceConf(){



return deviceConf;

}

Class- RMCKey extends ImageLabel 

The most important class, component of KPP. I provide more detail for this class.

Attributes:

//  mouse state flag

private boolean mouseIsDown = false;

  //highlight flag when you click/drag

  public boolean highlightable = true;

  // thick of highlighting rectangle 

  public int highlightThickness = 3;

  // The Color to use for the highlight rectangle.

  public Color highlightColor = Color.blue;

//draggable flag

public boolean draggable = true;

  // Is it currently being dragged? This is used in the case when

  // the Container is tracking movement, since the mouse may not

  // be over the Component. 

  private boolean beingDragged = false;

  // The cursor to get when dragging

  public int dragCursor = Frame.MOVE_CURSOR;

  // The previous cursor, so that it can be changed back

  private int previousCursor = Frame.DEFAULT_CURSOR;

  // The Frame that owns the cursor

  private Frame topFrame = null;

  // TO DO: Document

  private boolean ignoreEvents = true;

  // mode 1: design, 2: action, 3: test

  Private int mode;

Methods:
  public void setMode(int m){

    mode = m;

  }

  public int getMode(){

    return mode;

  }

//handle the event on key

  public boolean handleEvent(Event event) {

    
if (ignoreEvents) {

      

return(false);

   
} else {

      

return(super.handleEvent(event));

    
}

}

public static boolean handleRMCKeyEvent(Event event, Container container) {


if design mode 

handle the drag and drop 

if action mode

action performance event;

}

private static RMCKey RMCKeyBeingDragged(Container container) {


get reference to the being dragged key 

}

//-------------------------------------------------------------------------

  // Changes the cursor from the current to dragCursor, and optionally

  //draws a highlighting rectangle around image.

  //return true if it is draggable, false otherwise.

//handle mouseDown event

public boolean mouseDown(Event e, int x, int y) {


if mode ==1{



handle drage&drop event;

 
}

}

//handle the mouseUp event

public boolean mouseUp(Event e, int x, int y) {


if mode ==1{



handle drage&drop event;

 
}


else{



perform action;

}

}

//handle mouseDrag event

public boolean mouseDrag(Event e, int x, int y) {

    if (draggable && beingDragged) {


put it to new location

      return(true);

    }

    return(false);

  }

//handle mouseExit event

  public boolean mouseExit(Event event, int x, int y) {

    if(mode !=1 ){

      if (mouseIsDown)

        paint(getGraphics());

    }

    return(true);

  }

//perform the key’s real functionality

  public boolean action(Event event, Object arg) {

    if(mode!=1){


Perform action according to each key’s funtion;

    }


do nothing in design mode;

    return(false);

  }

Class- RDP extends Panel


The result display panel that print out current device configuration.


Attributes:


//text area to show the device status


private TextArea resultTA;


//reference to it’s container


private myRCDT;


Methods:


//show the status

Public showResult(DeviceConf dc){



Show the current device configuration and status on the resultTA;


}

Class- DeviceConf 


The class that Store all the static device value and device status


Attributes:

private String DeviceType;

private int volume;

private const int MAXVOLUME;

private int channel;

private const int MAXCHANNEL;

private boolean powerOn;

……

Methods:

//get initialized conf from out side object

Public void setCurConf(DeviceConf dc){


this  = dc;

} 

//device internal status change functions

Public void increVolume(int v){


volume += v;

}

Public void decreVolume(int v){


volume -=v;

}

Public void increCh(int ch){


channel +=ch;

}

public void decreCh(int ch){


channel -=ch;

}

public void setPowerOn(boolean p){


powerOn = p;

}

public boolean isPowerOn(){


return powerOn;

}


//get info string about status of device

public String showDeviceStatus(){

get all the status and concatenate them

}

III. Message Design

This section will discuss the message transition among classes. Since MDP, KPP and MDP are related. For reducing the coupling, each of the class provide many interfaces for the other class to interact, and take the message in from those.  Following is the list of message passing list:

	Message (Parameter)
	From Class
	To Classes
	Method involved

	RCDT
	RCDT
	MDP
	SetRCDT()

	RCDT
	RCDT
	KPP
	SetRCDT

	KeyName
	MDP
	KPP
	addKey(keyName)

	deviceType:string
	RCDT
	MDP,KPP,RDP
	getDeviceType()

	mode:string
	RCDT
	MDP,KPP,RDP
	getMode()

	deviceType:string
	MDP
	RCDT
	setDeviceType(deviceType)

	mode:string
	MDP
	RCDT
	setMode(mode)

	actionResult:string
	KPP
	RDP
	showResult(actionResult)

	values: int
	KPP
	DeviceConf
	inCreVol(int), inCreCH


IV. Behavior Design

According to my STD diagram, there is only one interesting class RMCKey.

This class change it’s state conditionally and generate the event conditional.

See the STD for detail.


In this special case, I use the procedural option to implement the control structure.


See following chart:
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V. Design Heuristics

· Reduce the coupling and improve cohesion:

Provide more interfaces of RCDT, MDP, KPP and RDP

· Scope of effect within scope of control.

The MDP take effect at the scope of KPP and itself, and the same for the other object.

· Predictable Modules. 

Most of the objects have no state, so that the output depends only on input.

4. Testing Specification

4.1 Overview

Like those other software development aspects, testing is complex and time-consuming task that require great skill and knowledge to be successful. Although the RCDT is a small software package, I still need spend a lot of time to find the defection or bugs of the system. RCDT is an Object- oriented system. And I will follow the object-oriented testing method, in which I will focus on the unit testing, integration testing and validation testing in terms of testing strategy. In general, I will use two kinds of testing approaches to test the software. They are white-box testing and black-box testing.

White-box or clear-box testing usually means that the tester knows the source code and he exam the code directly.

Black-box testing refers to detect error of the system without knowing the source code. Tester will design some test cases used to validate the functions of the system.

For unit test, which is a white-box testing approach, my testing will focus on the source code execution. Each statement and each kind of condition of the statement will be executed at least once in order to make sure the code runs correctly in all kinds of conditions. In this testing process, I need to design the test cases and report the test output to show the error or correction.

For integration test, which is also a white-box based approach, my task will concentrate on the integration process design (bottom –up) and test case design. The test cases will involve data flow testing, conditioning testing, and bottom-up integration approach.

For validation test, I will use black-box based approach. In the testing process, I will present every use case and system specification test. Through it I can test the system’s stability and capability of exception handling.

Time allocation for testing process, Most of my testing process will be spent on the unit testing which will cost around 50% of the code time. So the estimated time for unit testing is around 15 hours. This time will be spent to test the functions of each class. For integration testing, the allocated time will be a little bit less than that allocated to unit testing. The estimated time for integration testing is about 10 hours. For the final validation test, it will be around 4 hours. I need to test each use case and test each function of the remote controller.

4.2 White Box Testing

All the important classes will be tested with corresponding test case.


Test case 1: Class -MDP


Test case 2: Class -RMCKey


Test case 3: Class –KPP


Test case 4: Class – RDP


Test case 5: Class – RCDT

4.3 Integration Testing

The integration test is a little complicated. It need several step to accomplish it.

Step 1:

Step 2:

Step 3:

4.4
Validation test
The functionality of the RCDT system is somehow complicated. So that, it needs several test cases for validating.


Test case1:


Test case 2:


Test case 3:  
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