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Overview ofOverview of the Guidelinesthe GuidelinesOverview of Overview of the Guidelines the Guidelines 
�� Deployment diagramsDeployment diagrams

OO ff�� Original one Original one v.sv.s. simplified one. simplified one
�� Alternative implementation solutions Alternative implementation solutions 

Vi l d iVi l d i�� Virtual devicesVirtual devices
�� Screen shotsScreen shots
�� APIsAPIs

�� JavadocJavadoc
�� JunitJunit
�� ToTo--dodo--listlist
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Original Deployment Diagram (1/2)Original Deployment Diagram (1/2)Original Deployment Diagram (1/2)Original Deployment Diagram (1/2)
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Original Deployment Diagram (2/2)Original Deployment Diagram (2/2)Original Deployment Diagram (2/2)Original Deployment Diagram (2/2)
�� SafehomeSafehome is a safety critical is a safety critical 

embedded systemembedded systemembedded systemembedded system
�� The central processor (CP) should be The central processor (CP) should be 

hosted by a hosted by a dedicated reliable HW/SW dedicated reliable HW/SW 
platformplatform for nonfor non--stop operationsstop operations

�� Java is Java is notnot suitable for this purpose suitable for this purpose 
�� Java is heavy compared to C/C++Java is heavy compared to C/C++�� Java is heavy compared to C/C++Java is heavy compared to C/C++
�� JVM is unnecessarily complex JVM is unnecessarily complex 

platform for platform for SafehomeSafehome
�� Core functions of Core functions of SafehomeSafehome are simpleare simple

�� Mind the Mind the heterogeneousheterogeneous platformsplatforms
�� SafehomeSafehome central processor communicates with diverse devices throughcentral processor communicates with diverse devices through
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�� SafehomeSafehome central processor communicates with diverse devices through central processor communicates with diverse devices through 
wireless network connections wireless network connections 

�� Flexible communication Flexible communication among the components is crucial among the components is crucial 



Simplified Deployment DiagramSimplified Deployment DiagramSimplified Deployment DiagramSimplified Deployment Diagram
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Alternative Implementation ChoiceAlternative Implementation ChoiceAlternative Implementation ChoiceAlternative Implementation Choice
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ComparisonComparisonComparisonComparison
Virtual devices

with Java  interface
(provided) Java 

GUI
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GUI
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�� If video recording is considered If video recording is considered 
optional, video stream can bypass to optional, video stream can bypass to 
the home PC without going through the the home PC without going through the 

�� If video recording is considered crucial, If video recording is considered crucial, 
video stream should be handled by CP video stream should be handled by CP 
�� Pros: reliable video recordingPros: reliable video recording

central processorcentral processor
�� Pros: saved network bandwidth Pros: saved network bandwidth 

and processing power of the CP and processing power of the CP 

gg
�� Cons: unnecessary computational Cons: unnecessary computational 

resource of CP consumed for resource of CP consumed for 
transferring video stream to the GUItransferring video stream to the GUI
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�� Cons: additional network Cons: additional network 
connections and irreliable video connections and irreliable video 
recording    recording    

gg



Screenshot of Virtual Devices (1/2)Screenshot of Virtual Devices (1/2)Screenshot of Virtual Devices (1/2)Screenshot of Virtual Devices (1/2)
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Screenshot of Virtual Devices (2/2)Screenshot of Virtual Devices (2/2)Screenshot of Virtual Devices (2/2)Screenshot of Virtual Devices (2/2)
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Virtual Device APIsVirtual Device APIsVirtual Device APIsVirtual Device APIs

�� safehomesafehome package containspackage contains MainDemo.javaMainDemo.java which iswhich issafehomesafehome package contains package contains MainDemo.javaMainDemo.java which is which is 
a main file for the demo applicationa main file for the demo application

�� safehome.devicesafehome.device contains virtual devices and its contains virtual devices and its 
interfacesinterfaces.  You may want to inherit those device classes .  You may want to inherit those device classes 
for your purposefor your purpose

�� You should read carefully the following three java filesYou should read carefully the following three java files
�� safehome.MainDemo.javasafehome.MainDemo.java
�� safehome de ice interfaceCamera ja asafehome de ice interfaceCamera ja a�� safehome.device.interfaceCamera.javasafehome.device.interfaceCamera.java
�� safehome.device.interfaceSensor.javasafehome.device.interfaceSensor.java

�� All other java files should not beAll other java files should not be

CS350 Intro. to SE 
Spring 2008  10

�� All other java files should not be All other java files should not be 
modified unless youare for yourmodified unless youare for your



Virtual Device APIs for Control PanelVirtual Device APIs for Control PanelVirtual Device APIs for Control PanelVirtual Device APIs for Control Panel
�� Callback functions of the control panel's buttonsCallback functions of the control panel's buttons

�� A call back function is invoked when the corresponding button of theA call back function is invoked when the corresponding button of the�� A call back function is invoked when the corresponding button of the A call back function is invoked when the corresponding button of the 
control panel GUI is pressed.control panel GUI is pressed.

�� You can inherit the super class You can inherit the super class 
safehome.device.DeviceControlPanelAbstractsafehome.device.DeviceControlPanelAbstractsafehome.device.DeviceControlPanelAbstractsafehome.device.DeviceControlPanelAbstract

�� When you push a button <n> of the control panel, the corresponding When you push a button <n> of the control panel, the corresponding 
callcall--back function back function abstract public void button<n>()abstract public void button<n>() is is 
i k di k dinvoked. invoked. 
�� You can inherit that method as shown in You can inherit that method as shown in MainDemo.javaMainDemo.java

�� Output to the control panelOutput to the control panelp pp p
�� public void public void setDisplayAwaysetDisplayAway((booleanboolean on)on)
�� public void public void setDisplayStaysetDisplayStay((booleanboolean on)on)
�� public voidpublic void setDisplayNotReadysetDisplayNotReady((booleanboolean on)on)�� public void public void setDisplayNotReadysetDisplayNotReady((booleanboolean on)on)
�� public void public void setDisplayShortMessagesetDisplayShortMessage(String message)(String message)
�� public void public void setLedArmedsetLedArmed((booleanboolean on)on) 11



Virtual Device APIs for CameraVirtual Device APIs for CameraVirtual Device APIs for Camera Virtual Device APIs for Camera 
�� Note that we do Note that we do notnot implement video recording function implement video recording function 

for saving your effortfor saving your effort ☺☺for saving your effort for saving your effort ☺☺
�� There are four functions to control a cameraThere are four functions to control a camera

�� publicpublic booleanboolean panRight();panRight();�� publicpublic booleanboolean panRight();panRight();
�� publicpublic booleanboolean panLeft();panLeft();
�� publicpublic booleanboolean zoomIn();zoomIn();
�� publicpublic booleanboolean zoomOut();zoomOut();

�� Image acquisition is performed byImage acquisition is performed by
�� publicpublic BufferedImage getView();BufferedImage getView();

�� You may serialize the obtained  You may serialize the obtained  BufferedImage BufferedImage object and transfer the object and transfer the 
serialized image to the central processor.  Then the central processor serialized image to the central processor.  Then the central processor 
simply deliver the serialized image to the GUIsimply deliver the serialized image to the GUI

12



Virtual Device APIs for SensorsVirtual Device APIs for SensorsVirtual Device APIs for Sensors Virtual Device APIs for Sensors 
�� public public intint getIDgetID

blibli b lb l d()d()�� public public booleanboolean read()read()
�� public void enable()public void enable()

bli id di bl ()bli id di bl ()�� public void disable()public void disable()
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JavadocJavadocJavadoc Javadoc 
ExampleExample
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ModelModel--based Testingbased TestingModelModel based Testingbased Testing
Input I0 Test cases

{(I0,O0), (I1,O1) , (I2,O2), … }

Target 
software 

Software 
behavioral

{( 0, 0), ( 1, 1) , ( 2, 2), }

under test 
(SUT)

model 

Check 
equivalence

Actual
output O0’

Expected
output O0

q

State 
Diagrams  

Activity 
Diagrams 

Sequence 
Diagrams
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JU it iJU it iJUnit in JUnit in 
EclipseEclipsepp

for for 
TestingTestingTestingTesting
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To Do List (1/2)To Do List (1/2)To Do List (1/2)To Do List (1/2)
�� Develop software components for devices based on the provided Develop software components for devices based on the provided 

virtual devices in Java and CP in C.virtual devices in Java and CP in C.
�� You will need network programming to make communication between the You will need network programming to make communication between the 

devices and CPdevices and CP
�� Make detailed comments as much as possible usingMake detailed comments as much as possible using JavaDocJavaDocMake detailed comments as much as possible using Make detailed comments as much as possible using JavaDocJavaDoc

�� Your C code should have rich comments as well  Your C code should have rich comments as well  

�� Perform quality testingPerform quality testing
D t t t l d t t i d t ilD t t t l d t t i d t il�� Document your test plan and test cases in detail.Document your test plan and test cases in detail.
�� Provide rationale why selected test cases are good enoughProvide rationale why selected test cases are good enough

�� You may use advanced testing techniques such as Java Modeling You may use advanced testing techniques such as Java Modeling 
Language (JML), Language (JML), AspectJAspectJ or Cor C--BMC (CBMC (C--bounded model checker)bounded model checker)

�� Also, describe bug/revision history Also, describe bug/revision history 
�� See See linuxlinux kernel kernel changelogchangelog as examplesas examplesg gg g pp
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Example of Linux Kernel Example of Linux Kernel 
ChCh 2 62 6ChangeLogChangeLog--2.6.72.6.7
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To Do List (2/2)To Do List (2/2)To Do List (2/2)To Do List (2/2)
�� You have to show traceability between your implementation You have to show traceability between your implementation 

and your designand your designand your designand your design
�� Each state diagram can be used as a test oracle for unit/component Each state diagram can be used as a test oracle for unit/component 

teststests
�� Similarly, activity diagram and sequence diagram can be used for Similarly, activity diagram and sequence diagram can be used for 

component/integration/acceptance testingcomponent/integration/acceptance testing
�� DoDo notnot forget to submit the revised design documentforget to submit the revised design document�� Do Do notnot forget to submit the revised design document forget to submit the revised design document 
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