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Introduction

Why are you doing it? 

I have considered doing this senior project idea because of the complexity of the algorithm we each had to individually design for the original 2D hidden word puzzle solver. I want to reuse a very similar algorithm for the 3D version of “The Puzzler” in all twenty six different directions you have to look for a hidden word in this kind of puzzle.
What is the business opportunity?

I don’t see that the successful completion of this project idea presents any real business opportunity other than to server the purpose of being exposed to the new programming technologies required to complete (in some cases not necessarily) such a project. Some examples of new technology that I hope to be exposed to during the course of this project is web services development on Microsoft’s .NET framework including ADO.NET, ASP.NET, XML, C# just to name a few.

It is also my hope to show a potential employer how good at writing algorithms I am by demonstrating the one I intend to use to solve this puzzle.
What problem are you solving? 

This project attempts to solve an X number of letters by Y number of letters by Z number of letters cubic puzzle which contains hidden words inside of itself in the directions of up, down, left, right, diagonally both ways, including the reverse of both diagonals. There are eight possible directions that a word may exist, and a dictionary to use as a reference for finding words that match. The 2D version of this problem took long enough to execute on the average. The major goal when formulating this software solution will be achieving the best performance optimizations possible short of having to optimize code at the assembly level. 
What is the history of this problem or market? 

As far as I can tell, there is little to no market history of this problem as addressed by a software solution.
The introduction should also serve as an executive summary.  If an executive can only read this section what do you want her to remember about your project?

By completing this project, I hope to have completely explored nearly every facet of web application development, custom data structures construction, and custom algorithm construction.
1.1 Objectives

1.1.1 Project Goal Statement

Expand the scope of Scott Hanselman’s final project of the C# CST407 class (which was to develop a hidden word puzzle solver for a 2D letter grid) to a web-based, user-interactive, brute-force method, hidden word puzzle generator and solver for a 3D word grid that executes in a “reasonable” amount of time by the end of Spring term 2005.

1.1.2 Project Is / Is Not

	Is
	Is Not

	Reusing some of the original code for the first version of this C# final project.
	Resource hungry 3D rendering.

	Implementing a slightly different algorithm than the first version.
	Cutting and Pasting, [significant portions of the old code most be change or eliminated all together.]

	An expanded exercise in creative thinking without the expense of performance reduction.
	A game.

	Highly dependent on new software technology for user interaction, processing, and database manipulating.
	

	Algorithm Intensive.
	

	Very high on database activity.
	

	Some what low on user interaction. [Other than specifying the size of the puzzle to generate/solve, and then to view the results.]
	


1.2 Major Features

	Requirements for the 3D Puzzle Solver Project
	

	For More Information Contact:  Matthew Klump at mklump@comcast.net or telephone# (503) 957-5985

	
	
	

	#
	Short Description
	Use Case

	Feature 1
	Create an automated method for the three dimentional puzzle as an X by Y by Z number of letters cube.
	 

	1.1
	Write the first layer of X by Y letters as a grid hidden words.
	 

	1.2
	Write the next layer of X by Y letters as a grid of hidden works.
	 

	1.3
	Keep in mind that X does not equal Y for the length and width.
	 

	1.4
	Continue writing X by Y grids until the desired puzzle depth of size Z is achived.
	 

	1.5
	Also keep in mind that 3D rendering will not be implemented for displaying the 3D puzzle.
	 

	1.6
	Instead, consider displaying the 3D puzzle in layers as X by Y subdivisions.
	 

	1.7
	The puzzle may or may not contain puctuation in addition with the 26 letters of the alphabet.
	 

	 
	 
	 

	Feature 2
	Dictionary of Words-To-Match Construction
	 

	2.1
	Create a dictionary of non-repeating words.
	 

	2.2
	Each word may be up to 20 characters in length.
	 

	2.3
	Each word may or may not have punctuation.
	 

	2.4
	Each word may be no shorter than 3 characters in length.
	 

	2.5
	The Words-To-Match dictionary construction must tie together with 3D Puzzle Construction to ensure that the words within the dictionary might actually match considering all eight ways a word can exist.
	 

	2.6
	As the dictionary is built with cooperation with the puzzle construction, the puzzle can not contain just any random combination of letters.
	 

	 
	 
	 

	Feature 3
	Database Construction
	 

	3.1
	The database must be an SQL data base
	 

	3.2
	The database schema must be arraged in such a way that it can accommodate the puzzle, the dictionary, words matched (output), and timing statistics.
	 

	3.3
	Appropriate steps must be taken to guarantee the security of the database access ensuring individual use data persistance.
	 

	 
	 
	 

	Feature 4
	Graphical User Interface Construction
	 

	4.1
	The GUI must be in a webpage based layout format (XHTML of XML).
	 

	4.2
	The GUI must display "solving" the puzzle to near real time
	 

	4.3
	The GUI must accept input from the user regarding the size of the puzzle to generate and solve
	 

	4.4
	The GUI must indicate some how which word was found and where.
	 

	4.5
	The GUI must allow the puzzle displayed to "rotate" by clearing and refreshing the output page.
	 

	 
	 
	 

	Feature 5
	Performance statstics and output GUI
	 

	5.1
	Based on a function of Log n for the Red-Black tree algorithm, where n represents the amount of data to process, the web service application must execute within the amount of execution_time = log n.
	 

	5.2
	A separate page will be used to display the execution time logs and the size of each puzzle.
	 

	Feature 6
	Login, Security, and Data Integerity
	 

	6.1
	Must implement a "Login" for the web service application to ensure security for the database.
	 

	6.2
	Must maintain each database record that you have (preserve data integerity).
	 

	6.3
	Must implement a separate web application page that provides help pages/user's guide, and the about page.
	 

	6.4
	The availability of the application to run will be 24 a day and 7 days a week.
	 

	Feature 7
	Install, Uninstall, and Gloccary of terms
	 

	7.1
	Provide instructional page for how to install/deploy the web service application.
	 

	7.2
	Provide instruction for how to uninstall/undeploy the web service application.
	 

	7.3
	Provide a separate page for Gloccary of terms
	 

	7.4
	Provide a static view of the underlying algorithm, the Red-Black Tree
	

	
	
	

	System Requirements
	System must respond within 3 seconds to a user command.(In the case of solving the puzzle, the overall execution is a function of how much data is being processed, typically Log n on the average)
	 

	0.1
	For system dependency (mine is a 2.4Ghz pentium 4) add about one second of expected execution time per layer of the 3D puzzle.
	 

	0.2
	Program compilation will be done on the .NET Framework 1.1 or later
	 

	0.3
	Program will be executed on both of Microsoft's IIS 5.1 server and also Windows Server 2003 edition for capatabilities sake (Both of these testing platforms will furnished by me for testing and Q/A).
	 

	0.4
	Since the program will be running on my own person website, it should be accessable from any where in the world with the correct login provided by a separate login page.
	 


Project Context

1.3 Customer Profiles

	Stakeholder
	Win

	Matthew Klump
	The benefit to this stakeholder is two fold:
1. As a humbled participant of Scott Hanselman’s C# with .NET seminar, this stakeholder will have an opportunity to make a complicated algorithm written to solve a complicate software problem even more complicated to solve an even more complicated software problem.

2. As a developing programmer, this stakeholder will have an opportunity to explore the full benefits of using software tools such as .NET, ASP, ADO, HTML, XHTML, XML, and last but not least C#. 

	Jay Bockelman
	The benefit to this stakeholder is also two fold:
1. As the primary sponsor, this stakeholder will have an opportunity to help the first stakeholder grow further as a person, as well as the quality of his code.

2. As the primary sponsor, this stakeholder will also benefit from helping the first stakeholder explorer the new technologies available in the .NET framework for implementing web services. 


	Stakeholder
	Constraint

	Matthew Klump
	New skill development requires investing time to update your skills.

	Jay Bockelman
	New skill development is required to achieve bachelor’s degree.


	Customer
	Feature
	How They Measure Success

	Matthew Klump
	Project scope encompasses many new technologies.
	If all the features listed in the major features section is completely implemented, the goal of exploring new technologies would be a complete success.

	Jay Bockelman
	Project scope encompasses many new technologies.
	If all the features listed in the major features section is completely implemented and tested for quality, the goal of achieving a bachelor’s degree would be a complete success.


1.4 Assumptions and Dependencies

Thankfully unlike the Junior Project underway as we speak, there are zero dependencies outside the scope project of this project such as external database access or privileged information.

Here are the assumptions and major dependencies I’ve considered in regard to this project:

1. Since I have considered this proposal, I have been operating under the assumption that I would be allowed to reuse some sections of code I created from the final project of the C# with .NET Seminar instructed by Scott Hanselman last fall semester. In regard to this matter, code is available for your inspection in the need arises.

2. The 3D word puzzle and word matching dictionary would some how have to be created in a randomized fashion as a sub-phase of the project, and as input for the web-application.

3. A database for the 3D puzzle and the dictionary would also have to carefully be designed for the size of each piece of information as well as the assumption that I would have the services for hosting the web application and the database at home. 

Requirements

Note: Please see section 1.2 for a full description of the features that will be implemented as well as their corresponding requirements.

Requirements have unique fixed (unchanging) numbers.  You must use the following numbering scheme:

0.# – Any requirement that is not tied to a feature.  For example, performance requirements are not tied to a particular feature.

F#.#  - All feature based requirements will use the feature number a period (.) and then a requirement number.  For example if feature 1 has 5 requirements they would be 1.1, 1.2,1.3,1.4 and 1.5

You must use the requirements spreadsheet (requirements.xls) to list your requirements

Note:  The spreadsheet has an additional column, “use case” which you will fill in 412.    >>

2 Project Success

2.1 Success Measures

The success of the project will be measured by: 

Measure 1 –Time taken to complete execution readings.

Measure: This will be measured as algorithm & data size versus time taken to complete program execution.

Measure 2 – All requirements stated are completely implemented and defect free. 

Measure: This will be measured by the program executing in a defect-free manor without “hanging.”
Measure 3 – Every time the web application creates and solves a given size puzzle, it must do so at most [time = log n] amount of time or within 10% tolerance when the dictionary is 100 to 1 or more and O(n long n) when the puzzle is 100 to 1 or more.
Measure: This shall be calculated and displayed with each results.
2.2 Professional Development Considerations

For myself, I want to experience the fruition of the following goals:

Goal 1 – To completely understand ASP and ADO server script programming with C# for developing the web services portion of the 3D Puzzle Solver Project that will be used for the Database and User Interface portion of this project.
Goal 2 – With near zero defects, to have successfully deployed this application on my home desktop computer running either Windows Server 2003 with IIS Server 6.0 or Windows XP Professional with IIS Server 5.1
Goal 3 – As an added module to the scope of the 3D Puzzle Solver, I seek to make it mandatory that I create an additional web application deployed on the desktop IIS Server that will encapsulate all of Matthew’s professional credentials, including all major projects completed, tools used to complete those major projects, work history experience, and resume.

3 Change Management

<<In this section, you will describe what happens when things change in the middle of a project.  Every project hits a point that requires tradeoffs.  Smart project managers discuss these tradeoffs with the stakeholders at the time of the project proposal.  In section 5.1 and 5.2, you will describe these tradeoffs and the assumptions and constraints around the tradeoffs.)>>

3.1 Flexibility Matrix

<<The flexibility Matrix clarifies assumptions about the dimensions of the project.  When push comes to shove can you move the schedule (In this case probably not), change the scope (by lowering the Measures of Success (MOS), add more resources (sorry… not in this case)?  >>
	
	Most Flexible
	Moderately Flexible
	Least Flexible

	Schedule
	
	
	

	Resources
	
	
	

	MOS
	<<Replace this line with a table entry for your most important measures of success>>
	
	

	Risk Level
	
	
	

	
	
	
	


This is the section for change management I had previously entered for the future that may or may not be used:
	
	Most Flexible
	Moderately Flexible
	Least Flexible

	Schedule
	
	
	This aspect of the 3D Puzzle Solver project proposal is least flexible because there is a dead line on June 10, 2005.

	Resources
	
	
	This aspect of the 3D Puzzle Solver Project is also least flexible because it is just myself that is doing this project.

	MOS

(Entire scope and requirements are implemented.)
	
	This aspect of the 3D Puzzle Solver Project is moderately flexible because change control will be in effect with either a three day or week long allowance before a trigger fires a contingency plan.
	

	MOS

(Entire scope and requirements are implemented.)
	
	
	The timing requirements for this portion of the 3D Puzzle Solver Project MOS are least flexible because this is the primary measure of project success.

	Risk Level
	The overall risk level of the 3D Puzzle Solver Project is low and most flexible because the core algorithms, the core technology (.NET /w C#), and associated tools is something I am now very familiar with.
	
	


3.2 Assumptions and Constrains

	
	Constraint

	Schedule
	Project must be completed within schedule of 412, 422 and 432 Classes

	Resources
	

	MOS
	

	Risk Level
	

	
	


This is the section for change management I had previously entered for the future that may or may not be used:
	
	Constraint

	Schedule
	Project must be completed within schedule of 412, 422 and 432 Classes

	Resources
	I will be the only one working on this project.

	MOS
	The completely defined scope and requirements (by the end of Spring term 2004) must be completely implemented and as error free as possible

	Risk Level
	The overall risk level of this project is low.


3.3 Communication Plan

High-level project communication Plan.
	C (Consult)
	A (Approve)
	I (Inform)
	R (Responsible)
	O (Omit)

	Jay Bockelman, Patrick Caudwell, Scott Hanselman, and book reading for myself
	Jay Bockelman
	Jay Bockelman
	Myself
	Jay Bockelman  & Myself


4 Risk Management

	Risk ID 
	Risk Area
	Impact
	Likelihood
	Priority (Impact * Likelihood)
	Status (Open or Complete)

	1
	No specific experience with ASP.NET, ADO.NET or web services
	10
	3
	3
	Open

	2
	No specific programming experience with C# or .NET
	10
	1
	1
	Complete

	3
	No specific programming with using a web service to interface an MSSQL database
	9
	2
	2
	Open

	4
	No specific programming experience at all
	10
	0
	0
	Complete

	5
	No specific XML data experience
	8
	1
	1
	Open

	6
	No specific XML schema experience
	7
	1
	1
	Open

	7
	No specific SQL database experience
	10
	0
	0
	Complete

	8
	Unexpected hardware of software purchase required with no funds available
	6
	0
	0
	Open

	9
	Catastrophic Hardware failure
	10
	3
	3
	Open

	10
	Catastrophic Software failure
	10
	3
	3
	Open


4.1.1 Mitigation Plans

	Preventive Action(s)
	Contingent Action(s)
	Trigger(s)

	Risk #1 Complete the summer session web services class
	 Conduct emergency 24 hr research to solve the problem
	For Risk #1 the trigger is spending more than 4 working days on a web-service-related problem.

	Risk #2 is already mitigated with evidence to show for it.
	 
	 

	 Complete the summer session web services class
	 Conduct emergency 24 hr research to solve the problem
	For Risk #3 the trigger is spending more than 4 working days on a web-service-related problem.

	Risk #4 is already mitigated with evidence to show for it.
	
	

	 Complete the summer session web services class
	 Conduct emergency 24 hr research to solve the problem
	For Risk #5 the trigger is spending more than 4 working days on a web-service-related problem.

	 Complete the summer session web services class
	 Conduct emergency 24 hr research to solve the problem
	For Risk #6 the trigger is spending more than 4 working days on a web-service-related problem.

	Risk #7 is already mitigated with evidence to show for it.
	
	

	Keep hardware and software in good working order.
	Draw on available credit line to fulfill the current hardware of software need.
	For Risk #8 the trigger is an unexpected hardware or software failure.

	Keep hardware in good working order
	Draw on available credit line to fulfill the current hardware need.
	For Risk #9 the trigger is an unexpected hardware failure.

	Keep software in good working order
	Draw on available credit line to fulfill the current software need.
	For Risk #9 the trigger is an unexpected software failure.


5 Customer Responsibilities

<<In this section, you list your agreements with your customer.  What type system is required?  Will the end user do beta testing for you? >>

5.1 Customer responsibilities/understandings

1) A Microsoft Windows operating system running Internet Information Services is required to deploy this web service application if they with to install/deploy the application on their own server.

2) The design and development of the entire project scope detail in this document will be done by myself.

3) The Beta release will be officially tested with myself and Jay Bockelman who will playing the role of the customer/project sponsor.
Technical Environment & Summer Actions

5.2 Technical Environment

<< In this section, you describe your technical environment. You should only include this type of section if your audience is a technical one.  In this case, I am technical, so you will include it.  Here is a description of what to put in each column

Technical Area – In this column describe the different high-level tools you will need to complete your project.  Leave the ones that I have included and add any additional ones you need.  

Technical Tool Used - List the technology you plan to use.  For example under "Programming Language(s)" you might have Java and Flash.  Use N/A for technologies that do not apply to your application.  

	Technical Area
	 Technical Tool Used
	Where You Learned the Technology
	Summer Action?

	Programming Language(s)

C#, .NET Framework, ASP and/or ADO
	-Microsoft Visual Studio.NET 2003 Compiler


	I got my first healthy dose of C# primer for Scott Hanselman of Corillian Corporation. I anticipate to learn ASP or ADO .NET Web Services from Patrick, Scott’s co-worker at Corillian.
	Absolutely!

	Database
	Database format will be SQL, and the tool to access it will be either MS SQL Server 2000, or MS JET database server.
	I learned all about SQL database design and implementation from Sean Hefty of Intel Corporation.
	Most definitely.

	Middle Tier

Algorithms for 3D puzzle construction and solution.
	CRL Profiler tester, Nant builder, Nunit test harness, Reflector library reference inspector, ILDasm (Intermediate Language disassembler)
	Again all of these various tools were presented to me by Scott Hanselman for use with all of my .NET applications.
	Yes.

	Client Tier / User Interface

ASP and/or ADO with C#
	Probably Visual Studio.NET 2003 again.
	I got my first healthy dose of C# primer for Scott Hanselman of Corillian Corporation. I anticipate to learn ASP or ADO .NET Web Services from Patrick, Scott’s co-worker at Corillian.
	Yes.

	Networking

Deployment on my IIS 6.0 server at home
	Windows Server 2003
	I have not learned how to use this operating system yet, and will do so just as soon as I get it running at home.
	Absolutely

	Gaming Graphics
	N/A
	
	

	Add any other technical components that are important to your project.  
	N/A
	
	


5.3 Additional Summer Actions

All the needed action items for the successful completion of my senior project have been listed in the above table 8.1.
6 Appendix A – Glossary

6.1 SQL – Structured Query Language

6.2 IIS – Internet Information Server

6.3 ASP – Active Server Pages

6.4 ADO – Active X Data Objects
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