CSC408 Summer 2005 

Course Project: OmniConfig

Instructor: Dr. Yijun Yu

Phase B: Design of OmniConfig (Re-release)

Developed by team Contraption Developments
Krzysztof Wiercioch 


992124866

David Nowak 



992447161

Andrew Reynolds



992167490

Przemek Kowalczyk


992402985
Tim Kuang Fu Ko 



990198479

	Table of Contents


61 Introduction


61.1 Overview


61.2 Personnel


71.3 Deliverables


71.3.1 Documents


71.3.2 Software


72 Process Model


73 Organization of the Project


73.1 Team Organization


83.2 Phases


83.2.1 Phase A


83.2.2 Phase B


83.2.3 Phase C


84 Standards, Guidelines, Procedures


84.1 Standards Used


94.2 Documentation and Coding


94.2.1 Documentation


94.2.2 Bracketing and Parenthesis


94.2.3 Tabs


94.2.4 Naming


94.2.5 Miscellaneous


104.3 CVS


105 Management Activities


106 Risks


107 Staffing


118 Methods and Techniques


118.1 Requirements Engineering and Design


118.2 Implementation


128.3 Testing


129 Quality Assurance


1210 Work Packages


1311 Resources


13Project Resources


14Resources Assignments


15Project Plan Schedule


1613 Changes


1613.1 Team Reformation


1613.1.1 Group Member Drops Course


1713.1.2 Team Can Not Get Along


1713.2 Design Change


1714 Delivery


18Appendix A: Team Organization


181 Overview


182 Strategy


182.1 Phase A


192.2 Phase B


192.3 Phase C


193  Assignments


20Appendix B: Project Risk Analysis


201 Overview


202 Risk Factors


202.1 Insufficient Technical Knowledge


212.2 Unpredictable User Behaviour


212.3 Team Conflicts


222.4 Unbalanced Work Distribution


222.5 Inadequate Testing


232.6 Poor Requirements Engineering


232.7 Narrow Assumptions


242.8 Inconsistent Project Plan


242.9 Unstable Extensions


252.10 Unrealistic Goal Model


263 Summary


27Appendix C: Firefox Configuration


271 Configuration Architecture


292 Configuration Process


292.1 userChrome.css and contentChrome.css


303 Configuration Goals


303.1 Soft Goals and Features


323.2 XML Goal Model


37Appendix D: Requirements Specification


381 Introduction


381.1 Purpose


381.2 Scope


391.3 Definitions, Acronyms and Abbreviations


411.4 References


411.5 Overview


412 General Description


412.1 Product Perspective


422.2 User Characteristics


422.3 General Constraints


432.4 Assumptions and Dependencies


433 Specific Requirements


433.1 Product Functions


443.2 Functional Requirements


494 Non-functional Requirements


494.1 External Interface Requirements


514.2 Performance Requirements


514.3 Design Constraints


524.4 Software System Attributes


524.5 Other Requirements


535 Optional Requirements


535.1 General Requirements


56Appendix E: Testing Plan


561 General Information


572 Testing Environment


583 Functional Requirements Testing


583.1 User Interface/Goal Model Modifier Tool Tests


603.2 XML Parsing Tool Tests


643.3 Configuration Tool Tests


673.4 Firefox Scripting Tool Tests


684 Non Functional Requirements Testing




	1 Introduction


	1.1 Overview



Firefox is a highly customizable web browser built on the Mozilla code base. Users can tailor Firefox to suit their needs through changing preferences, adding extensions and by altering cascading style sheets. It can be configured manually at either run time or deploy time. 


The purpose of this project is to produce a program called the OmniConfig that can configure Firefox based on user input. This project will be implemented in three phases, A, B and C. In Phase A, we will reverse engineer Firefox in order to understand the configuration process and begin to conceptualize our design and test procedures for the OmniConfig. In Phase B, we will document, code and test the OmniConfig. In phase C, another group will take over the project and produce a script that takes the OmniConfig’s output and configures Firefox. 

Both the input and output to the OmniConfig are XML documents. The input is an XML encoding of a goal model. We will specify the goals and the user will assign them a partial ranking. With this information the OmniConfig will find a suitable configuration and output an XML encoding of that configuration.  

The overall aim for this project is to be able to configure a large amount of preferences with just a few soft goals. This will make the configuration of Firefox less tedious for the average user.

	1.2 Personnel


Name                           Student ID
Tim Kuang Fu Ko 




990198479

Krzysztof Wiercioch 



992124866

David Nowak 




992447161

Andrew Reynolds




992167490

Przemek Kowalczyk               
992402985

	1.3 Deliverables


	1.3.1 Documents


· Requirements specification and software architecture of the OmniConfig

· Understanding of legacy software: how it is configured

· Test plan

· Risk analysis of the project

· Team organization of the project

* These documents are all available in the appendices

	1.3.2 Software


· OmniConfig

· Configuration script

	2 Process Model



The OmniConfig will be developed using an incremental development process. Team 1 and Team 2 will be working on separate packages in parallel. The first two packages to be developed are the XML parser and the SAT solver, after that the UI. If these are completed and tested, and any necessary fixes are made, the teams will begin working on one of the optional features described in the requirements specification. (appendix B) They will continue working on optional features until the time is up for the development phase.

	3 Organization of the Project 


	3.1 Team Organization


See appendix A.

	3.2 Phases


	3.2.1 Phase A 



Phase A will consist of preparation that is necessary to implement the OmniConfig. The first task will be the reverse engineering of Firefox and the chosen extensions. This also includes producing a goal model for the features we discover. Once the configuration process in Firefox is researched, a requirements specification and design for the OmniConfig can be produced. From these, a testing plan and risk analysis will be developed. 

	3.2.2 Phase B 



Phase B has three parts, documentation, implementation and quality assurance, which will be done in sequence with some overlaps. (See section 12 for schedule) These three parts are just as they sound. Documentation will consist of producing the javaDoc for the OmniConfig. Implementation will consist of writing the actual java code for the OmniConfig. Quality assurance will consist of JUnit testing and our quality tests.  

	3.2.3 Phase C



In phase C the project will be taken over by another group. It will be their task to write a script that takes the OmniConfig’s output and does the actual configuring of Firefox. Another software is selected by team members. The selected software is integrated with OmniConfig.  The integrated system is then evaluated and tested.

	4 Standards, Guidelines, Procedures  


	4.1 Standards Used


IEEE Standard for Software Unit Testing ANSI/IEEE Std 1008-1987
IEEE Recommended Practice for Software Requirements Specification (Std 830-1998)

	4.2 Documentation and Coding


	4.2.1 Documentation


See http://java.sun.com/j2se/javadoc/writingdoccomments/ 

This style of documentation is to be strictly adhered to. 

	4.2.2 Bracketing and Parenthesis 


· Open brackets will appear on the same line as the block identifier.

· Open and closed brackets will always appear on separate lines.

· There will be one space between parenthesis and brackets.

· There will be one space between a parenthesis and its contents.

void myFunction( parameters ) {

    
    body

 
}

	4.2.3 Tabs


· Tabs will be 4 spaces wide.

· All enclosed blocks will be indented one tab width more than the enclosing block. 

	4.2.4 Naming


Java style will be used for class, method and variable names. That is any new words in a name will start with a capitol.

namesWillLookLikeThis

	4.2.5 Miscellaneous


· this will be used for referring to class methods and variables 

	4.3 CVS


CVS will be used to share code, the following rules will apply: 

· All code committed will compile with out error.

· All teams must commit at least once every two days.

	 5 Management Activities


The following is a list of duties for the group leader:

· Schedule meetings.

· Report weekly to the entire group on the project status.

· Ensure each group member follows the guidelines for documentation, coding and cvs use.

· Ensure that the project deliverables are handed in on time and using the proper format. 

	 6 Risks


Countless risks are likely to occur in the project.  However, only risks that have probabilities greater than or equal to 10% are discussed and evaluated.  Discussed risk factors may be encountered through different stages of project development. Mitigation is expected on the contributions of team members.  Business risks are excluded in this analysis. Cost is estimated in work hours.

See Appendix B for further details.

	 7 Staffing


The total number of team members is 5.  The availability of each team member is flexible.  Each member has at least 4 hours per day available during weekdays and 6 hours per day during weekend.  All members are expected to contribute equally. 

	Skills Evaluation

	Name
	Doc.
	Java dev.
	Debug
	Research
	Analysis
	Design
	Testing/QA

	Andrew 
	++
	++
	+
	++
	++
	+
	+

	David
	++
	++
	+
	+
	++
	++
	+

	Krzysztof
	+
	++
	++
	++
	+
	+
	++

	Przemek
	++
	++
	+
	+
	++
	++
	+

	Tim
	+
	++
	++
	++
	++
	+
	+

	


For team members’ assignments and schedule during different stages of development; please see Section 12.

	 8 Methods and Techniques


	8.1 Requirements Engineering and Design


The first thing that was done was everyone read over the assignment before the group got together as well as glossing over the csc408 notes.  Then at the meeting we discussed the assignment to make sure everyone had the same idea on what needed to be done.  We had very quick informal interviews with the professor to gain more insight into the problem.  Once a clear understanding of what needed to be done, we proceeded to coming up with functional and non-functional requirements.  We used the Quantitative Approach to modeling non-functional requirements as it was hinted in the assignment.  After the functional and non-functional requirements were decided on, we performed Verification and Validation in order to make sure we were building the right system and building the system the right way.

We used the Decomposition and Synthesis design philosophy.  This was the most natural one, as the assignment was already broken down into two modules.  We continued by breaking the two modules down even further, into more manageable sizes.  We used the Logical Design as opposed to the Physical Design because the OmniConfig depends on which operating system it is running on.  Our mentality was that you design something general (Logical Design), and then port it to different operating systems from the Logical Design as opposed to writing up many different designs for different operating systems (Physical Design) from scratch.
	8.2 Implementation


We will use the SWAT Team approach to implementing the program.  That is, we break our team up into small teams of (1-2) who work on small pieces of the program (incremental developing).  During the implementation we will suppress our own interests for the good of the team and the project.  This is ego-less programming, and according to Weinberg is a very smart decision as we will have less problems and more cooperation with the group during the project.
	8.3 Testing


Please see Appendix E.

	 9 Quality Assurance


Please see Appendix E.
	 10 Work Packages
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Understanding Firefox
A document describing the process used to configure Firefox as well as a goal model describing the desired soft goals. 

Requirements Engineering/Design
A document describing the requirements and design of the OmniConfig.

Risk Analysis
A document describing the risks involved with producing the OmniConfig.

Test Plan 
A document describing the testing strategy to be used on the OmniConfig.

Project Plan 
A document describing the entire structure of the project.

UI 
The java classes relevant to the user interface.

XML Parser 
The java classes needed to parse the XML goal model and build the XML output.

SAT solver 
The java classes needed to find a suitable configuration for Firefox.

	 11 Resources


	Project Resources
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	Resources Assignments
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	Project Plan Schedule
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	 13 Changes



	13.1 Team Reformation 


	13.1.1 Group Member Drops Course 


All the group members have agreed to notify the group leader before dropping out of the course. If this ever occurs, the group leader must immediately contact the remaining group members to schedule a meeting. At this meeting, the work allocation and schedules will be adjusted to accommodate the change. If the dropping group member leaves at a critical moment in the project, it will be the group leader’s responsibility to petition the professor for an extension.

	13.1.2 Team Can Not Get Along



If one of the two teams are not getting along for some reasons, it is their responsibility to schedule a meeting with the rest of the group in order to work out the differences as a whole.

	13.2 Design Change



During implementation, if one of the two teams discovers a problem that breaks the design, it is their responsibility to bring it to the attention of the group and schedule a meeting to resolve the problem.

Also see Appendix B for changes that occur due to risks.

	 14 Delivery



The OmniConfig will not actually be delivered to users, instead it will be presented to the other groups in the course in hopes that one will take it and write the configuration script. According to the project specification:

Two teams must sign a contract at the beginning, and decide to submit it in the documentation; stating explicitly how much weight each team is negotiated to be responsible for the integrated system, that is, responsible for both the gains and the loss. A contract can be nullified if both parties agree on cancel it for its poor reliability at the end. If your team has not found a client, you must have a backup plan to integrate the two modules developed by yourself. In that case, however, the integrated system will be considered crippled (80% of a traded system), as we encourage you to aim for marketing your product in the course. In the end, a feature mark for each integrated system is obtained, the share of work implemented by your team is calculated based on your contract as Ni, where i is the index of the system.

In order to attract another group, we will be keeping an online journal of our project and prepare a short presentation of our OmniConfig. The journal will have regular entries through out the implementation process. These will aid the prospective group in understanding our OmniConfig. We hope this feature will put us above the competition. 

	Appendix A: Team Organization


	1 Overview


The OmniConfig’s development is divided into several stages.  During each stage, group members are organized into small specialty teams.  Each specialty team is assigned tasks related to its skill set.  The final results of each phase are the integrated contributions of all specialty teams. The groups are as follows:

	Team A
	Team B
	Team C

	Tim Kuang Fu Ko 
	David Nowak 
	Krzysztof Wiercioch 

	Andrew Reynolds
	Przemek Kowalczyk   
	


	2 Strategy


The technique of team organization is based on SWAT strategy.  Incremental development is used throughout the project.  Assignments and activities are likely to change in phase B and C as the project progresses.

	2.1 Phase A


Team members are divided into research group, analysis group, and testing group.  Research experts are assigned to study Firefox, its extensions, project plan, and risks.  Analysis experts are assigned to construct and design software architecture and requirements specification.  Testing expert is responsible for designing test plan and, researching on testing techniques and methods.  Documentations are produced as the results of tasks.

	2.2 Phase B


Implementation, testing, and analysis are major activities in this phase.  Two small teams are formed.  Testing team performs quality assurance according to testing plan.  Implementation team is responsible for developing OmniConfig’s main functionalities.  Requirements analysis is done by the integration of two teams. 

	2.3 Phase C


Team members are assigned and divided into integration and testing.  After selecting software, integration team starts to develop configuration script.  Testing is performed as the systems are integrated.  Evaluation of the integration is done by all members.

	3  Assignments


Please see section 11 and 12 for Resources Assignments and Project Plan Schedule.
	 Appendix B: Project Risk Analysis


	1 Overview


Following risks are likely to occur in this project.  Only risks that have probabilities greater than or equal to 10% are evaluated.  Business risks are excluded in this analysis.  Cost is estimated in work hours.

	2 Risk Factors


	2.1 Insufficient Technical Knowledge


Probability: 30%

Description: 

This is most likely to occur during implementation and testing stages.  Team members may be unfamiliar with certain programming language, development tools, and testing methods.  Insufficient skills will delay project development.

Prevention:

· Team members need to continuously update themselves.

Mitigation:

· Team members need to update themselves with technologies related to this project.

· Encountered technical issues are to be investigated and researched.

Cost of Mitigation:

· 5 hours on investigating and researching.

· 5 hours on learning new technologies for all members.

	2.2 Unpredictable User Behaviour


Probability: 26%

Description:

User may not be willing to follow instructions or unable to understand instructions.  This is likely to occur during user presentation.  This can lead to reengineering of several project components.

Prevention:

· Limit or reduce size of target user group.

Mitigation:

· Analyze all possible user behaviour.

· Specify targeted user group to minimize unpredictable users.

Cost of Mitigation:

· One member is required to analyze user behaviour.

· 2 hours on redefining specific user group.

	2.3 Team Conflicts


Probability: 25%

Description:

Different opinions and indecisive project direction lead to conflicts among team members.  This is likely to occur in any stages of project development stages.  Team conflicts may be followed by change of project direction. 

Prevention:

· Continuous discussion through projects.

Mitigation:

· Efficient and meaningful meeting is to be scheduled.

· Clear and open discussion is required during the meeting.

Cost of Mitigation:

· All members need to join the meeting.

· 2 hours meeting time to discuss encountered issues.

	2.4 Unbalanced Work Distribution


Probability: 21%

Description:

Work distribution among members may be unbalanced due to inexperienced project plan.  This may take place in the late project development.  Delayed delivery is expected.

Prevention:

· Estimate work load before assignment.

Mitigation:

· Redistribute work among members.

· Prioritize project components for sub-deadlines.

Cost of Mitigation:

· 2 to 3 members’ work schedule are to be changed.

· Total work time increases by 5 hours.

	2.5 Inadequate Testing


Probability: 20%

Description:

Underdeveloped test plan produces buggy and unstable application.  This is due to insufficient time or inexperienced tested in the testing stage.  Unstable application is the result of inadequate testing.

Prevention:

· Follow current testing standards.

Mitigation:

· Testing needs to be performed on the critical bugs and issues.

· Application components may require re-implementation and patching.

Cost of Mitigation:

· One extra member is assigned on quality assurance.

· 10 hours on testing and re-implementation of related components.

	2.6 Poor Requirements Engineering


Probability: 18%

Description:

Requirements do not satisfy user needs.  This problem affects many project components and may lead to re-implementation of the main components.  Poor requirements specification results high maintenance in the implementation and testing stage.

Prevention:

· Understand and research user group before construction.

Mitigation:

· Re-construct requirements according to user needs.

· Implement new requirements.

Cost of Mitigation:

· 4 members are required for this process.

· 12 hours on re-construction and implementation.

	2.7 Narrow Assumptions


Probability: 15%

Description:
User group is too small due to narrow assumptions.  Assumptions affect requirements and implementations.  This may occur during user presentation and testing.

Prevention:

· Research target user group before making assumptions.

Mitigation:

· Broaden assumption by studying user behaviour.

· Alter requirements and goals to satisfy user group.

Cost of Mitigation:

· 2 members need to study and fix requirements.

· 6 hours is expected to analyze users and define requirements.

	2.8 Inconsistent Project Plan


Probability: 13%

Description:

Through all stages of development, team members are unable to follow project plan due to change of personal schedule and inexperienced project planning.  Inconsistent project plan delays project delivery and produces low quality components.

Prevention:

· Team members must stay as flexible as possible.

Mitigation:

· Prioritize the most important task first.

· Optimize project plan to meet new schedules.

Cost of Mitigation:

· All members need to stay flexible to support others.

· 1 hour on redistribute work and optimize project plan.

	2.9 Unstable Extensions


Probability: 11%

Description:

The extensions may not be compatible with newer or older versions of Firefox.  The extensions can also be poorly constructed.  Testing and implementation may encounter this issue.  Unstable extensions critically delay implementation.

Prevention:

· Choose fully functioned and high quality extensions.

Mitigation:

· Update extensions to newer version or reselect extensions.

Cost of Mitigation:

· 1 member is assigned to update or reselect extensions.

· 1 hour is expected on this process.

	2.10 Unrealistic Goal Model


Probability: 10%

Description:

Goal model is too simple or too complicated.  This leads to change of software design and requirements.  This problem may be discovered during implementation.

Prevention:

· Research and analyze the relationship between Firefox and target user group.

Mitigation:

· Adjust design and requirements.

· Re-implement necessary components according to design. 

Cost of Mitigation:

· 4 members are needed for adjustment and re-implementation.

· 15 hours or more are required.

	3 Summary


Total Risk Exposure = (5 x 0.3) + (2 x 0.26) + (2 x 0.25) + (5 x 0.21) + (10 x 0.2) + (12 x 0.18) + (6 x 0.15) + (1 x 0.13) + (1 x 0.11) + (15 x 0.10) = 10.37 (hr)

Total risk exposure is 8.87 hours.

	Risk Analysis

	Risk Factor
	P(risk)
	Mitigation
	Cost
	Risk Exposure

	Insufficient technical knowledge
	30%
	Research and study technical issues.
	5 hr
	1.5 hr

	Unpredictable User Behaviour
	26%
	Analyze user behaviour.
	2 hr
	0.52 hr

	Team Conflicts
	25%
	Meeting and discussion
	2 hr
	0.5 hr

	Unbalanced Work Distribution
	21%
	Redistribution.
	5 hr
	1.05 hr

	Inadequate Testing
	20%
	Patch and reimplementation.
	10 hr
	2 hr

	Poor Requirement Engineering
	18%
	Requirements reconstruction. 
	12 hr
	2.16 hr

	Narrow Assumptions
	15%
	Broaden assumptions and alter requirements.
	6 hr
	0.9 hr

	Inconsistent Project Plan
	13%
	Prioritize and optimize project plan.
	1 hr
	0.13 hr

	Unstable Extensions
	11%
	Update or reselect extensions.
	1 hr
	0.11 hr

	Unrealistic Goal Model
	10%
	Adjust design and reimplementation.
	15 hr
	1.5 hr

	Total Risk Exposure: 10.37 hr


	Appendix C: Firefox Configuration


	1 Configuration Architecture



Out of the whole Firefox architecture we are only interested in a very small subset, mainly the user profiles. Somewhere in the Firefox file structure, there is a profile directory which contains all the users’ settings. The exact locations of the profile directory are system dependant and are as follows:

Windows XP/2000:

C:\Documents and Settings\[User Name]\Application Data\Mozilla\Firefox\Profiles \xxxxxxxx.default

Windows 95/98/Me:

C:\WINDOWS\Application Data\Mozilla\Firefox\Profiles\xxxxxxxx.default\
Linux: 

~/.mozilla/firefox/xxxxxxxx.default/

Mac OS X:

~/Library/Application Support/Firefox/Profiles/xxxxxxxx.default/
* xxxxxxxx is a string of eight random characters.

On every system the profile directory has the following structured:
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* Notice that Firefox allows for more than one user profile and that each user profile has its own list of extensions. 

It is important to note that this is not the complete list of files, only the ones related to configuration. The other files deal with loading the user profile and such and are beyond the scope of this project. Also user.js, userChrome.css and contentChrome.css are not installed by default; it is up to the user (or the OmniConfig in our case) to create these files for the following purposes: 

· user.js:  A java script that changes the default preferences.

· userChrome.css: A cascading style sheet that alters the look of the browser.   

· contentChrome.css: A cascading style sheet that can override the display settings of web pages that also use cascading style sheets.

Each of these files is loaded when Firefox starts. This means that the OmniConfig will only be able to configure at deploy time.

	2 Configuration Process


	2.1 user.js


In order to alter the default, only one Firefox included function, user-pref, is needed. Thus user.js has a very simple format, basically it is this one function repeated several times with different arguments. These arguments are <preference name> and <value>. For example, if the user wants to change their home page to google they would put the following line in user,js:

user_pref(“browser.startup.homepage”, “http://www.google.com”);

A list of available preferences can be found by entering about:config instead of a URL in the Firefox browser. About:config also gives additional information about a preference such as the type of the value and the status. The type can be either boolean, string or integer and the status can be either “default” or “user set” which just specifies who has set the current value.

Using about:config, the user can alter preferences during run time. This means that it is possible to build the OmniConfig to do the same. However we would need to go into the source code to see how Firefox does this. This is not in our best interest since Firefox already provides a deploy time configuration method that can easily be automated and does not require looking into the source code. 

	2.1 userChrome.css and contentChrome.css


userChrome.css can be used to alter the look of the browser while contentChrome.css can be used to alter how the browser displays web pages. Our OmniConfig will not be using these files however this little section is included just incase the design changes.

 The most important thing to note about these two files is; rules which overwrite the default settings need to be followed by “!important”. For example changing the font size:


/* Set font size and family for dialogs

 
* and other miscellaneous text

 
*/


window {


  font-size: 3.5mm !important;


  font-family: 
elvetica !important;


}

How to write a cascading style sheet is beyond the scope of this document, for more information on cascading style sheets please refer to http://www.w3.org/Style/CSS/. 

	3 Configuration Goals


	3.1 Soft Goals and Features


Our target user group is average users, basically people with no defined purpose when surfing the web. One minute they might be checking email, then shopping the next or doing a little research for school. With this in mind, we have come up with the following soft goals:

Ease of Use – Make using the browser as easy as possible.  

Minimal Distractions – Remove any unnecessary distractions

Security – Protect against viruses and spy ware.


Speed – Render pages faster. 

User Control – Allow for maximum user input

With these goals in mind, we chose four extensions, Googlebar, Gmail Notifier,

ImgLikeOpera and Download Status bar. 

Fig. 1 is a labeled list of features and soft goals.

Fig. 2 is a table cross referencing features and extensions.
 

Fig. 3 is a table representation of our goal model, across the top are the soft goals, down the left are the features and each entry can be one of +(help) –(hurt) or x(unrelated).
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	3.2 XML Goal Model



The value attribute in the rule tags are such that for every target if all the values are summed they will equal one. Also in the following XML document the rank and value attributes have been omitted from the soft goal tags. 

<input:model>

<goal name="notifications">


<rule op="help" target="ease of use" value="0.05" />


<rule op="hurt" target="minimal distractions" value="0.2" />


<rule op="help" target="user control" value="0.125" />

</goal>

<goal name="auto complete">


<rule op="help" target="ease of use" value="0.2" />


<rule op="hurt" target="minimal distractions" value="0.2" />


<rule op="hurt" target="security" value="0.15" />


<rule op="hurt" target="user control" value="0.125" />

</goal>

<goal name="automatic login">


<rule op="help" target="ease of use" value="0.2" />


<rule op="help" target="minimal distractions" value="0.2" />


<rule op="hurt" target="user control" value="0.125" />

</goal>

<goal name="cache">


<rule op="hurt" target="security" value="0.15" />


<rule op="help" target="speed" value="0.20" />

</goal>

<goal name="context menu">


<rule op="help" target="ease of use" value="0.1" />


<rule op="hurt" target="user control" value="0.125" /> 

</goal>

<goal name="enable cookies">


<rule op="hurt" target="security" value="0.2" />


<rule op="help" target="speed" value="0.16" />

</goal>

<goal name="email access">


<rule op="help" target="ease of use" value="0.2" />


<rule op="hurt" target="minimal distractions" value="0.1" />


<rule op="help" target="user control" value="0.125" />

</goal>

<goal name="limit displayed information">


<rule op="help" target="speed" value="0.16" />

</goal>

<goal name="pipelining">


<rule op="help" target="speed" value="0.16" />

</goal>

<goal name="pop up blocking">


<rule op="help" target="speed" value="0.16" />


<rule op="help" target="security" value="0.2" />


<rule op="hurt" target="user control" value="0.125" />

</goal>

<goal name="prompts for input">


<rule op="hurt" target="ease of use" value="0.2" />


<rule op="hurt" target="minimal distractions" value="0.2" />

</goal>

<goal name="search tools">


<rule op="help" target="ease of use" value="0.2" />


<rule op="help" target="user control" value="0.125" />

</goal>

<goal name="speed up rendering">


<rule op="help" target="speed" value="0.16" />

</goal>

<goal name="status bar icons">


<rule op="help" target="ease of use" value="0.025" />


<rule op="hurt" target="minimal distractions" value="0.1" />


<rule op="help" target="user control" value="0.125" />

</goal>

<goal name="virus scans">


<rule op="help" target="security" value="0.3" />

</goal>

<soft name="ease of use">

<soft name="minimal distractions">

<soft name="user control">

<soft name="security">

<soft name="speed">

</input:model>
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	Appendix D: Requirements Specification


	1 Introduction


	1.1 Purpose


This software requirements specification (SRS) document specifies the requirements for a soft goal based configuration tool for the Mozilla Firefox Internet browser and its extensions.  

The format of this document is based on IEEE standard 830-1998 and conforms to the standard where possible.  This document will deviate slightly from the IEEE standard in regards to the presentation of non-functional and optional requirements.  It will contain a separate area reserved for the non-functional requirements, as well as a separate area for the optional requirements.


The topics addressed by in this document, as defined by the standard, will be:

· Functionality: The responsibilities of the configuration tool.

· External Interfaces: How the system will interact with the users of the system

· Performance: The speed, availability, quality, and reliability of the system.

· Attributes: Portability, correctness, etc.

· Design Constraints: Required code standards, implementation languages, etc.

The intended audience of this document is the development team of the configuration tool.

	1.2 Scope


The software to be produced from this SRS document is a configuration tool that will configure the Mozilla Firefox browser and a set of predetermined extensions based on user-specified soft goal preferences.

For the purpose of this SRS, the software package will be called OmniConfig.

The specific goals of OmniConfig are:

Generate configurations that match up as closely as possible to the user’s personal preferences

Configure Mozilla Firefox for the user based on his/her personal preferences in a quick and efficient manner

· Cause as little a disturbance to the user’s workspace as possible while configuring Mozilla Firefox

By accomplishing these goals, OmniConfig will offer the user these important benefits:

Grant the user a better experience in using Mozilla Firefox, since the browser will now be better tailored to their preferences

Save the user time in reconfiguring Mozilla Firefox and the selected extensions

Editor’s Note: Are there any other benefits I’m overlooking?

The scope of this document will only include the elements that are a part of the application domain of OmniConfig.  This includes the following:

The users of OmniConfig

The data being obtained and stored by OmniConfig

How the data is manipulated within the system

The structure of the system

	1.3 Definitions, Acronyms and Abbreviations


The following table defines the terms used in this software requirements specification.

Table 1: Terms and Definitions

	Term
	Definition

	Client
	The users of OmniConfig.

	Contraption Developments
	The developers of OmniConfig.

	Configuration Profile
	An XML file consisting of a set of soft goals.  Each soft goal also has a threshold value (representing the minimum value the user wants) and a ranking (representing how important the soft goal is to the user).

	Download Statusbar
	One of the four extensions that is configured by OmniConfig.  This particular extension allows the user to extend the functionality of downloading files.

	Functional Block
	A functional stand-alone piece of OmniConfig.  Each functional block can run as a tool on its own, independently of any other parts of OmniConfig.

	Gmail Notifier
	One of the four extensions that is configured by OmniConfig.  This particular extension notifies the user of any new emails in their Gmail inbox.

	Goal Model
	A tree-like structure consisting of hard goals and soft goals.  The hard goals each contain links to certain soft goals, indicating whether the goals harm or hurt the soft goal, and how.  The purpose of a goal model is to demonstrate in an intuitive way the structure of a system, and how it affects soft goals.  

	googlebar
	One of the four extensions that is configured by OmniConfig.  This extension places a handy toolbar that acts like the Google homepage in order to help the user.

	Hard goal
	A hard goal is a Boolean goal; either it is satisfied, or it is not.  Example: The option to enable or disable cookies is a hard goal.

	ImgLikeOpera
	One of the four extensions selected to be configured by OmniConfig.  This extension grants the user control over which images from the internet are displayed and how.

	Legacy Software System
	Software package that the phase B module is designed to work with.  Examples of legacy software systems include: Mozilla Firefox, Thunderbird (email client), and Eclipse (Java IDE)

	Mozilla Firefox
	The legacy software system that OmniConfig will be tailored to.  Mozilla Firefox is an open-source extendable Internet browser that is steadily becoming more and more popular.

	OmniConfig Software Package
	The system that will be specified by this SRS document.  

	Phase B Module
	The first part of the OmniConfig software package to be released.  This is the part of OmniConfig that takes as input a set of user preferences and a goal model (in an XML file), and outputs a configuration that satisfies the user preferences using the goal model.

	Phase C Module
	The entire OmniConfig software package (including the phase B module).

	Extension
	A small module that extends the functionality of the legacy software system by offering new features, or improving existing features.

	Soft goal
	Desired goals like functionality, security, ease-of-use, etc.  These are goals that are not Boolean.  They may be satisfied within a certain degree.

	SRS
	Software Requirements Specification.  This document is the SRS for OmniConfig

	XML
	Stands for “Extensible Markup Language”.  A language similar to HTML, but more diverse.  This language is utilized in many of the documents that OmniConfig works with.


	1.4 References


1.
IEEE Recommended Practice fore Software Requirements Specification (IEEE-STD-830-1998).  Available at http://ieeexplore.ieee.org 
2.
Standard Glossary of Software Engineering Terminology (IEEE Std 610.12-1990 IEEE).  Available at http://ieeexplore.ieee.org 

3.
Appendix E: Firefox Configuration.  Available on request.

4.
OmniConfig Project Plan.  Available on request.

	1.5 Overview


In the following sections, the requirements for the OmniConfig software package are described.  This document is organized such that functional requirements are detailed in Section 3, non-functional requirements can be found in Section 4, and optional requirements are outlined in Section 5.  The requirements are described in major functional blocks.  The reason for this choice was to organize the requirements into a format that is more understandable to the developers of OmniConfig.
	2 General Description


	2.1 Product Perspective


The OmniConfig software package is a product in unfamiliar territory, and as such, has no other real products to compare it to.  Although it is capable of operating as a stand-alone product, it is designed to operate with Mozilla Firefox (and the selected extensions).  

OmniConfig does not interact with any of the selected extensions.  Rather, it only operates with Mozilla Firefox by changing its prefs.js file to configure the browser.

For more understanding about Mozilla Firefox and its extensions, refer the Firefox Configuration document found in appendix E.

To get a good idea of how the OmniConfig software package will interact with the user and Mozilla Firefox, here is a block diagram to elicit the interaction:
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Figure 1: Flow of Information within OmniConfig




	2.2 User Characteristics


The skill set of the users of OmniConfig will vary.  Their experience with computers will differ from limited use of email and the Internet to extensive experience with all sorts of programs and operating systems.

The knowledge of the user base will be just as contrasting, from users still in high school to users with graduate degrees from various fields.

Each user makes use of the extensions that OmniConfig is capable of configuring, and has limited knowledge of Mozilla Firefox.

	2.3 General Constraints


It has been found that there are no specific constraints that have been placed on the OmniConfig’s release.  It is reasonable to assume however, that the program will run as efficiently as possible, and will not take up much space, like the programs it is designed to aid.

	2.4 Assumptions and Dependencies


For OmniConfig to run properly, it is assumed that the user has the following programs installed:

Mozilla Firefox Browser (version 1.0.4)

· googlebar (version 0.9.12.01)

· Gmail Notifier (version 0.4.2)

· Download Statusbar (version 0.9.2)

· ImgLikeOpera (version 0.5.5)

· Java Runtime Environment (version 1.4.2)

It is also assumed that the user browses the Internet using Mozilla Firefox, while utilizing all the required extensions.  The users are advocates of the Google search engine and subscribe to the Gmail email service.  The user also downloads material from the Internet and regularly views websites.

	3 Specific Requirements


	3.1 Product Functions


In order to better describe the general functionality of the OmniConfig software package, the product functions will be arranged by functional block.  Each functional block is identified as a piece of OmniConfig that can be programmed and tested independent of all other functional blocks.

There are not many functional blocks in OmniConfig.  Only four have been identified:

· User Interface/Goal Model Modifier Tool

· XML Parsing Tool

· Configuration Tool

· Firefox Scripting Tool

User Interface/Goal Model Modifier Tool:
The purpose of this functional block is to act as a user interface, and to modify the goal model if necessary.  It also checks the goal model to see if it is valid.

XML Parsing Tool:

The purpose of this functional block is to convert a goal model embedded in an XML file into a new format and to create a configuration profile.

Configuration Tool:

The purpose of this functional block is to find a configuration that satisfies the user desired values of the soft goals.

Firefox Scripting Tool:

The purpose of this functional block is to modify the prefs.js file with the settings that will satisfy the user’s soft goal preferences, hence configuring Mozilla Firefox.

	3.2 Functional Requirements


The following functional requirements of the OmniConfig software package will be separated into the major functional blocks of the program for ease of understanding.

	3.2.1 User Interface/Goal Model Modifier Tool


3.2.1.1 Introduction
The purpose of this functional block is to provide the user with a way of inputting their preference of the given soft goals, and modifying the goal model XML file to reflect those preferences.  This goal model is then checked to see that it is properly formatted before being sent as input to the XML Parsing Tool.

3.2.1.2 Inputs

The sets of input for this tool are:

· A set of integer values taken from the slider bars found on the user interface.  Each value represents the lowest threshold of the corresponding soft goal.  These values are in the range of 0 to 1000 (0 representing “this soft goal is not important at all” and 1000 representing “this soft goal is extremely important”).  Any values that are not integers or in the range of 0 to 1000 are considered invalid.

· Another set of integer values is taken from the user interface.  Each value represents the rank of the corresponding soft goal.  These values are in the range of 1 to n (where n is the number of soft goals in the user interface).  Any values that are not integers or that are not in the range of 1 to n are considered invalid.

· An XML file representing a goal model.  If the goal model is not properly formatted or there are inconsistencies in information, the input is considered invalid.  An example of a properly formatted goal model XML file is demonstrated below:

<input:model>

  <goal name="A">

    <rule op="OR"/>

    <goal name="B">

      <rule op="HURT" target="F" value="500" />

    </goal>

    <goal name="C">

      <rule op="BREAK" target="H"/>

    </goal>

    <rule op="HELP" target="D" value="700" />

  </goal>

  <soft name="D" rank="1" value="500" >

    <rule op="AND"/>

    <soft name="E"/>

    <soft name="F"/>

  </soft>

  <soft name="H" rank="2" value="500" />

</input:model>

In this example, the XML file declares a root goal A, decomposed into two subgoals: B, C. The ”op=’OR’” rule denotes (B \/ C) → A. Two root soft goals are declared D, H. The partial order of the preference is specified by the “rank” attribute indicating its relative importance. The “value” attributes in the rules indicate the quantitative strength of the rules, and the “value” attribute in the soft goals are thresholds for the satisfaction.

· A Boolean value taken from the user interface, indicating whether the user would like to use the default profile or the one specified by the settings they picked.  The default profile is the values already loaded into the goal model XML file.
3.2.1.3 Processing

This functional block begins processing when the user clicks the “Configure Firefox” button found on the user interface.  Then the following series of events occur:

a) The block checks to see if the user would like to use the default profile or not.  If the default profile is used, steps b) and c) are skipped.

b) Otherwise, the block retrieves the threshold and rank values and checks to see if they are valid.  If either set of input values is found to be invalid, the program displays an error message and exits.

c) If the values are all valid, the block opens up the goal model XML file and seeks out all appropriate soft goals.  These soft goals have their rank and threshold values changed to the corresponding input value, in order to reflect the user’s preferences.

d) The block then checks to ensure that the goal model XML file is properly formatted.  If it is not, the file is deemed to be invalid and the program displays an error message and exits.

e) Otherwise, the newly modified XML file is passed to the XML Parsing Tool.
3.2.1.4 Outputs 

If the inputs are invalid, the program displays an appropriate error message to the user and exits.  If the inputs are valid, the functional block outputs the modified goal model XML file that is to be passed onto the XML Parsing Tool.

	3.2.2 XML Parsing Tool


3.2.2.1 Introduction
The purpose of this functional block is to convert a goal model embedded in an XML file into a new format and to create a configuration profile that must be satisfied.  The profile and converted goal model will be passed along to the Configuration Tool. 

3.2.2.2 Inputs

The input is an XML file with an embedded goal model, following the format described in the User Interface/Goal Model Modifier Tool.
3.2.2.3 Processing

This functional block begins processing the moment that the block is executed.  Then the following series of events occur:

a) The block retrieves the file from input, and locates the goal model embedded in the file.  It is assumed that the input is valid, and therefore, the goal model does not need to be checked for validity.

b) The block then begins parsing.  While parsing, if a soft goal is encountered, it is entered into the configuration profile, along with its details (rank, threshold for user satisfaction).  It is also removed from the goal model.  Eventually this will separate the hard goals from the soft goals.

c) After the parsing is complete, there will be two new objects created.  The first is the goal model in the XML file, converted into a data structure that aptly represents the structure of the goal model.  The second is a configuration profile.

d) The converted goal model and configuration profile are passed along to the Configuration Tool.  
3.2.2.4 Outputs 

Since it is assumed that the inputs are valid, the functional block will always output the new representation of the goal model as well as the configuration profile.  Both are passed onto the Configuration Tool. 

	3.2.3 Configuration Tool


3.2.3.1 Introduction
The purpose of this functional block is to find a configuration that satisfies the user desired values of the soft goals.  If a working configuration is found, it is passed along to the Firefox Scripting Tool as an XML file.

3.2.3.2 Inputs

The inputs of this block are:
· A goal model embedded in a data structure.  This structure should be the same as the data structure of the outputted goal model of the XML Parsing Tool.

· A configuration profile; a set of soft goals with their respective information (rank, threshold for user satisfaction).

3.2.3.3 Processing

This functional block begins processing the moment it receives it inputs.  When those inputs are received, the following series of events occurs:

a) The block retrieves the input values.  No checks are made on the input, because it is assumed that the input is valid.

b) Using a SAT solver algorithm, the block goes through the goal model in the data structure and looks for a configuration that satisfies the configuration profile.

c) If a configuration is not found, the program displays an appropriate message and exits.  Otherwise, the configuration is parsed into an XML file.

d) The block parses the configuration by going through the goal model and checking the values of the goals for this particular configuration.  For each hard goal, a line is entered into the XML file that includes the name of the hard goal and what value it is set to.

e) After parsing is complete, the configuration embedded in the XML file is passed along to the Firefox Scripting Tool.

3.2.3.4 Outputs 

If no configuration is found that satisfies the profile, the block displays an appropriate message and exits.  Otherwise, the block outputs an XML version of the successful configuration, which is then passed along to the Firefox Scripting Tool.

	3.2.4 Firefox Scripting Tool


3.2.4.1 Introduction
The purpose of this functional block is convert the XML document passed from the Configuration Tool to modify the prefs.js file (a file that contains a user’s settings and preferences), replacing its contents with the settings to configure Mozilla Firefox according to the user’s preferences. 

3.2.4.2 Inputs

The input for this block is an XML document of a successful configuration for Mozilla Firefox.
3.2.4.3 Processing

This functional block begins processing as soon as the input is received.  Then the following set of events occurs:

a) The block goes through the XML file, obtaining each hard goal and its corresponding value.  It is assumed that the values are all correct, and no checks on input need to be made.  The name of the hard goal and its value are then entered into prefs.js in the proper format.  

b) After the entire XML file has been read, any Mozilla Firefox application that is currently running is closed and then restarted.

c) The block then prints a message informing the user that configuration was successfully applied and the program exits.

3.2.4.4 Outputs 

The block displays a message informing the user that the configuration was successfully applied.

	4 Non-functional Requirements


	4.1 External Interface Requirements


This section will define all external system interfaces.

	4.1.1 User interfaces


The user interface, in general, shall conform to standard 32-bit Windows interface conventions, so as to make use of existing user knowledge of and familiarity with the interface.  The design should focus on providing something that is user-friendly and easy-to-use.

The user interface will only consist of one window.  The interface is simple and small, in order to further ensure that the user will gain a quick understanding of the environment.

On the left side of the window go all the slider bars for each soft goal. With each slider bar is an input so the user may manually input the threshold they desire.  To the right of the slider bars is text; each label represents one soft goal.  To the right of that are textboxes for the user to input their ranking.  At the very right is a button that configures Mozilla Firefox, as well as an exit button.  Here is an illustration of the user interface:
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Figure 2: User Interface for OmniConfig




	4.1.2 Hardware Interfaces


OmniConfig has no hardware interfaces.

	4.1.3 Software Interfaces


Mozilla Firefox System Interface

OmniConfig must provide an interface to the Mozilla Firefox system.  The interface must be able to modify prefs.js and then restart Mozilla Firefox with the new settings.

	4.1.4 Communication Interfaces


OmniConfig has no communications interfaces.

	4.2 Performance Requirements


Time/Space Bounds & Efficiency
· OmniConfig will only need to support one user at a time, since OmniConfig is designed to operate with a program designed for use by one user at a time.

· A goal model of reasonable size (100 hard goals) will take at most 1 minute to configure.

· Storage space is not a major concern, due to the fact that very little data will be stored on the system.

Exception Handling

It is expected that all exception errors will be handled immediately and returned to the caller as they are encountered.  An error message will be returned to the User Interface, indicating the nature of the error.

Testing Requirements

OmniConfig shall be tested thoroughly before install.  Each functional block shall be tested independently before it is integrated with other modules.  Test cases shall be defined from this SRS document in a case format.  A test document shall be written documenting these cases.

	4.3 Design Constraints


The code written for OmniConfig will adhere strictly to the standards defined in section 4 of the OmniConfig Project Plan.

	4.4 Software System Attributes


Correctness

OmniConfig must be correct to the extent that it satisfies all required specifications in this document.  This will be tested by examining the functionality of the code.

Reliability

OmniConfig must be capable of configuring Mozilla Firefox all the time, within a degree.  The system will be unable to cope with any errors that are sourced outside the application domain.  This includes errors with Mozilla Firefox and its extensions.

Otherwise, it is expected that OmniConfig will always run.  Reliability will be tested by running OmniConfig for extended periods of time, under different circumstances, and with a wide variety and number of test cases.  Time between breakdowns shall be measured to accurately calculate the reliability.
Usability

OmniConfig should provide an extremely intuitive way for configuring Firefox.  Even the simplest user should be able to understand the entire system within a matter of minutes.  Usability will be tested by giving groups of users the system; if most of the group cannot understand how the program works within 15 minutes, then the program shall be deemed not usable.

Interoperability

The system should be capable of interacting with Mozilla Firefox and encounter no problems at all.  This shall be tested by running OmniConfig with Mozilla Firefox.

Maintainability

OmniConfig shall be designed by functional blocks so as to minimize the effort required to locate and fix an error after delivery.  Examining class dependencies will test maintainability as well as checking to see how modular the code is. 

Portability

OmniConfig is required to be as portable as Mozilla Firefox and its extensions are.  Wherever Mozilla Firefox and the selected extensions can operate, so can OmniConfig. This shall be tested by running OmniConfig on the same systems that Mozilla Firefox supports.

	4.5 Other Requirements


Documentation

The functionality of OmniConfig shall be fully documented and this documentation shall be available to the client.  Furthermore, the development process shall be documented for the purpose of maintenance.

	5 Optional Requirements


This section is devoted to optional requirements.  These are requirements that will only be fulfilled if there is opportunity to do so.  They do not serve any more purpose than to improve the user’s experience or to improve the functionality of OmniConfig, but are not required.

	5.1 General Requirements


	5.1.1 Improve Configuration Tool Algorithm


By improving the algorithm used by the configuration tool, the goal is to improve the speed at which a matching configuration is found.  Options will be explored, and after one has been decided upon, the new selected algorithm will be implemented.

	5.1.2 Improve Application of Script to Firefox Settings


By improving how the script modifies Firefox, the goal is to minimize interrupting the user’s environment.  As is, the requirements already specify that Firefox is restarted, which is a minimal disruption.  The only way to improve upon this is to modify Firefox while it’s still running.  

	5.1.3 Find Optimal Configuration


By adding an option to find the best configuration, the goal is to further improve the configuration that is found for the user’s soft goal selections.  This requirement will be accomplished by including a checkbox in the user interface that the user can set, indicating if they would like to find the best configuration possible or not.  Then, within the Configuration Tool, an exhaustive search will be conducted, looking for the best possible configuration.  This is a change over finding the first configuration that satisfies the user’s profile.

	5.1.4 Find Closest-to-Satisfying Configuration


By including this option, the goal is to grant the user the best possible combination in cases where their soft goal preferences are unsatisfiable.  This requirement will be accomplished by including a checkbox in the user interface that the user can set, indicating if they would like to find the closest matching configuration.  Then, within the Configuration Tool, if no satisfiable configuration is found, the functional block searches for the closest matching configuration.

	5.1.5 Select/Deselect extensions to be configured


By including this option, the goal is to grant the user a certain amount of choice to OmniConfig, covering cases where the user already has a configuration for one extension that they don’t want to change.  This requirement will be accomplished by including four checkboxes, one for each extension, in the user interface that the user can set.  Each checkbox indicates for its respective extension, if it should be configured or not.

The Goal Modifier Tool will then change the goal model accordingly.

	5.1.6 Select/Deselect Options in Firefox and Its Extensions


By including this option, the goal is to grant the user more control over what’s selected and what isn’t, to a certain extent.  This requirement will be accomplished by including a tool that will allow the user to set and lock any options that they’d like to keep before the script runs.

	5.1.7 Research Accuracy and Improve the Goal Model


By including this requirement, the goal is to ensure that the defined goal model is accurate and will suit the user’s needs.  This requirement can be accomplished by surveying a collection of users and obtaining their input on certain hard and sort goals.  If it is found that the goal model can be improved, it will be.

	Appendix E: Testing Plan


	1 General Information


Testing of the OmniConfig software will consist of multiple sets of unit tests. Each of the blocks of code defined in the requirements specification will be tested separately. This will ensure that each block is behaving as expected and will not adversely affect any depending blocks. 

Testing of each block will include input handling, correctness of the algorithm and correctness of the output. When illegal input is provided correct error handling will be expected. For testing purposes sample goal models in XML format and sample user input will be used. Performance testing will also be done to make sure the algorithm meets required performance limits. Testing will cover valid and invalid input as well as all extreme cases of user input. All XML input will be checked against a DTD or XSD file to make sure that the XML file is the correct format.

Testing of long term reliability will not be preformed since this is not a requirement of this software. Also testing for correct XML syntax will not be done; this will be handled by the XML parser.

These tests will ensure that functional and non-functional requirements are met. All the test cases can be traced to the requirement specification.

	2 Testing Environment


The OmniConfig software will be written and tested in Java. Functional requirements will be tested using the JUnit package. Non-Functional requirements will be tested using the JUnitPref package. These automated tests will be ran frequently to make sure that any changes to the code submitted to the CVS repository do not cause problems in other parts of the software. 

Software will be tested on Windows and Linux platforms. Java version 1.4.2 or greater and latest stable JUnit and JUnitPref packages is required. The most recent stable version of Firefox will be used to determine if the resulting configuration is compatible and that all the configuration settings were set correctly. Also Firefox extensions mentioned in Requirements Specification section 2.4 have to be installed.

	3 Functional Requirements Testing



Testing of the functional requirements will consist of multiple sets of test cases. Each set of test cases is will test a specific block of the software. These blocks are described in detail in the requirements specification. 

All of these test cases will be written in Java using the JUnit package. Test cases are designed to test the correctness of the code. The XML parser will make sure that the input file contains correct closing tags, correct nesting of tags and correctly formatted single tags. 


A correct input goal model must consist of at least:

· one soft goal with rank

· one hard goal which a soft goal depends on

· a rule for each hard goal (+,++,-,--) which includes a numerical threshold satisfaction value

· one event/configuration option for each hard goal, which is also a hard goal but it does not depend on other hard goals

Additional test cases will be created as needed. Some of the following test cases might be removed as required. All changes to the testing strategy will be documented.

	3.1 User Interface/Goal Model Modifier Tool Tests


User input consists of a set of preference values from 0 to 1000 and soft goal rank values ranging from 1 to n (where n is the number of soft goals in the user interface). XML file contains goal model representations. Output consists of a XML file with the modified goal model, which will be verified by a DTD or XSD file.

Test Case 3.1.1 

Tests error handle for boundary case empty XML file, which is considered invalid in this program.

Given Unexpected Input: 

Empty XML file and valid user input.

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.1.2 

Test error handling for correct handling of unsatisfiable goal model. 

Given Unexpected Input: 

XML file with only one soft goal without hard goals to satisfy it and valid user input.

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.1.3

Test error handling for correct handling of an invalid goal model.

Given Unexpected Input: 

XML file with only hard goals and no soft goals and valid user input.

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.1.4

Test error handling for correct handling of an invalid goal model.

Given Unexpected Input: 

XML file soft goals and hard goals but no configuration options to satisfy them.

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.1.5

Test error handling for correct handling of an invalid user input.

Given Unexpected Input: 

User input out of range and valid XML file.

Expected Error Handling: 

InvalidUserInputException

Test Case 3.1.6

Test error handling for correct handling of an invalid user input.

Given Unexpected Input: 

User input is not an integer and valid XML file.

Expected Error Handling: 

InvalidUserInputException

Test Case 3.1.7

Test whether appropriate messages are displayed.

Given Input: 

XML file which includes one soft goal with one hard goal dependency and user input is set below satisfiable threshold.

Expected Output: 

Configuration is not satisfiable message (not error). No output file should be written.

Test Case 3.1.8 

Test correctness of goal model output.

Given Input: 

XML file which includes one soft goal with one hard goal dependency and one configuration option which can satisfy the hard goal. Also user input is set equal to satisfiable threshold, rank is set to 1.

Expected Output: 

XML file with a valid modified goal model.

Test Case 3.1.9

Test correctness of multiple rank assignments.

Given Input: 

XML file which includes multiple soft goals with one hard goal dependency and one configuration option which can satisfy the hard goal. Also user input is set equal to satisfiable threshold, rank is unique for each soft goal.

Expected Output: 

XML file with a valid modified goal model.

	3.2 XML Parsing Tool Tests



Input to this software block is the output of the User Interface/Goal Model Modifier Tool. Output is a data structure representation of the goal model input as well as a configuration profile (defined in section 1.3 of the requirement specification). Output will be tested by analyzing the data structure for correctness. Configuration profile will be verified by a DTD or XSD file.

Test Cases 3.1.1 – 3.1.6 will also be run on this block. 

Test Case 3.2.1

Test error handling of invalid XML input.

Given Unexpected Input: 

XML file with non modified goal model. The soft goals do not include user set thresholds or goal rank. 

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.2.2

Test error handling of invalid XML input.

Given Unexpected Input: 

XML file with non modified goal model. The soft goals do not include user set thresholds, ranks are valid. 

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.2.3

Test error handling of invalid XML input.

Given Unexpected Input: 

XML file with non modified goal model. The soft goals do not include user set ranks, thresholds are valid. 

Expected Error Handling: 

InvalidXMLFileException

Test Case 3.2.4

Test whether data structure and configuration profile are correct for small goal models.

Given Input: 

Output of test case 3.1.8

Expected Output: 

Data structure representing the goal model and a configuration profile. Each of the configuration settings must meet or exceed the user’s specified threshold.

Test Case 3.2.5

Test whether data structure and configuration profile are correct for small goal models.

Given Input: 

XML file which includes one soft goal with one hard goal dependency and one configuration option which can satisfy the hard goal. Also user input is set above to satisfiable threshold, rank is set to 1.

Expected Output: 

Data structure representing the goal model and a configuration profile. Each of t
he configuration settings must meet or exceed the user’s specified threshold.

Test Case 3.2.6

Test handling of AND operator in goal models.

Given Input: 

XML file which includes one soft goal and two hard goal dependencies (AND), each of the hard goals has a configuration option which can satisfy the hard goal. Also user input is set above to satisfiable threshold, rank is set to 1.

Expected Output: 

Data structure representing the goal model and a configuration profile.

Test Case 3.2.7

Test handling of OR operator in goal models.

Given Input: 

XML file which includes one soft goal and two hard goal dependencies (OR), each of the hard goals has a configuration option which can satisfy the hard goal. Also user input is set above to satisfiable threshold, rank is set to 1.

Expected Output: 

Data structure representing the goal model and a configuration profile.

Test Case 3.2.8

Test handling of multiple soft goals.

Given Input: 

XML file which includes two soft goals, each soft goal has one hard goal dependency, each hard goal had one configuration option which can satisfy the hard goal. Also user input is set above to satisfiable threshold, rank is unique.

Expected Output: 

Data structure representing the goal model and a configuration profile.

Test Case 3.2.9

Test handling of multiple soft goals when using AND operator.

Given Input: 

XML file which includes two soft goals, each soft goal has two hard goal dependencies (AND), each hard goal had one configuration option which can satisfy the hard goal. Also user input is set above to satisfiable threshold.

Expected Output: 

Data structure representing the goal model and a configuration profile.

Test Case 3.2.10

Test handling of multiple soft goals when using OR operator.

Given Input: 

XML file which includes two soft goals, each soft goal has two hard goal dependencies (OR), each hard goal had one configuration option which can satisfy the hard goal. Also user input is set above to satisfiable threshold.

Expected Output: 

Data structure representing the goal model and a configuration profile.

Test Case 3.2.11

Test ability of the software to handle large goal models, this goal model will be used also for non-functional requirement testing.

Given Input: 

XML file with 100 goals and user input for each soft goal.

Expected Output: 

Data structure representing the goal model and a configuration profile.

Test Case 3.2.12

Multiple tests to the test ability of the software to handle various goal models.

Given Input: 

XML file containing 3-100 goals and user input for each soft goal.

Expected Output: 

Valid Data structure representing the goal model and a configuration profile.

	3.3 Configuration Tool Tests



Input to this block is the output of XML parsing tool and is assumed to be valid, since validation is done in XML parsing tool. This block takes a configuration profile and a data structure representing a goal model as inputs. The output is an XML file containing a valid configuration.

Test Case 3.3.1
Out of range configuration inputs

Given Input: 

Unmatched configuration inputs. That is, no configuration can be found with the given configuration profile and goal model.

Expected Output: 

Error message “Configuration Not Found”
Test Case 3.3.2

Small goal models satisfaction

Given Input: 

Inputs with 1 to 3 soft goals. All of these soft goals can be satisfied with the system and are configurable.

Expected Output: 

A XML file contains all necessary hard goal configurations.

Test Case 3.3.3

Small goal models satisfaction 2

Given Input: 

Inputs with 1 to 3 soft goals. At least one of these soft goals can be satisfied with the system and are configurable.

Expected Output: 

A XML file contains all necessary hard goal configurations.

Test Case 3.3.4

Larger goal models satisfaction

Given Input: 

Inputs with more than 4 soft goals. All of these soft goals can be satisfied with the system and are configurable.

Expected Output: 

A XML file contains all necessary hard goal configurations.

Test Case 3.3.5

Larger goal models satisfaction 2

Given Input: 

Inputs with more than 4 soft goals. At least one of these soft goals can be satisfied with the system and are configurable.

Expected Output: 

A XML file contains all necessary hard goal configurations.
Test Case 3.3.6

Test valid goal model with 100 goals, which will be used in further tests.

Given Input:


Output of test case 3.2.11

Expected Output:


A XML file with a valid configuration. 

Test Case 3.3.7

Test valid goal model with AND operator.

Given Input:


Output of test case 3.2.9

Expected Output:


A XML file with a valid configuration. 

Test Case 3.3.8

Test valid goal model with OR operator.

Given Input:


Output of test case 3.2.10

Expected Output:


A XML file with a valid configuration. 

Test Case 3.3.9

Test various valid goal models.

Given Input:


Output of test cases 3.2.4 to 3.2.8

Expected Output:


A XML file with a valid configuration. 

	3.4 Firefox Scripting Tool Tests



This block takes input from configuration tool. The input is a XML file embedded with all necessary hard goal configurations. After processing the input XML file, the block modifies prefs.js according to input file configuration and starts Firefox.

Test Case 3.4.1

Input verification

Given Input: 

Input empty XML file.

Expected Output: 

Error message “Invalid XML input”
Test Case 3.4.2

Input validation

Given Input: 

Input XML with incorrect hard goals and values.

Expected Output: 

Error message “Invalid hard goals or values”
Test Case 3.4.3

Empty Configuration

Given Input: 

Input XML with empty hard goal configurations.

Expected Output: 

Warning “No configuration is needed”
Test Case 3.4.4

Small configurations handling correctness
Given Input: 

Input XML has 1 to 5 hard goals configurations.

Expected Output: 

Firefox starts with these 1 to 5 hard goals configurations.

Test Case 3.4.5 

Larger configurations handling correctness
Given Input: 

Input XML has 6 to 9 hard goals configurations.

Expected Output: 

Firefox starts with these 6 to 9 hard goals configurations.

Test Case 3.4.6

All hard goals configurations handling correctness
Given Input: 

Input XML all hard goals configurations.

Expected Output: 

Firefox starts with all hard goals re-configured.

Test Case 3.4.7

Test various valid XML configuration input.

Given Input:


Output of test cases 3.3.6 to 3.3.9

Expected Output:


Firefox successfully starts in all cases.  

	4 Non Functional Requirements Testing


Automated test cases will be written in Java using the JUnitPref package. Test cases are designed to test the performance, stability, usability, reliability and efficiency. Test cases will pass or fail depending on the required result for the input goal model size. These tests will use valid goal models and valid user input, which were used in the previous series of test cases. Goals in the goal models will be decomposed into sub goals. If any inconsistencies are found they will be corrected before these goal models are used in the testing of the software. 

Some of the following tests will have to be performed manually. Additional tests will be created as needed. All changes to the testing strategy will be documented.

Stability Test:

Expected result:

Given configurable inputs, OmniConfig is able to start Firefox 99 % of time or 99 successful tries out of 100 tries.

Performance Test:

Expected result:

Given goal model with 100 goals, OmniConfig completes processing in less than 60 seconds.

Ease of Use Test:

Expected result:

Given any input, average learning curve for OmniConfig is less than 10 minutes for 10 users.

Usability Test:

Expected result:

A user can use OmniConfig to produce more than 5 configurations that satisfy different combinations of soft goals.
Reliability Test:

Expected result:

Given any combinations of soft goals, OmniConfig produces reliable and accurate configurations 70% of time.

Efficiency Test:

Expected result:

Given any inputs, OmniConfig successfully configures Firefox faster than manual configuration 99% of time.

Portability Test:
Expected Result:

OmniConfig will run, pass all functional and non functional test cases, and configure Firefox successfully on Windows and Linux platforms when dependencies stated in section 2.4 of requirements specification are met. 
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