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Introduction:


The Football Idea is a project proposal put forth by the Brown Football Office, to aid in their recruiting of high school players.  The Football Office mails out over 10,000 recruiting questionnaires annually to prospective student athletes.  These forms have about a 30% average return rate, meaning that over 3,000 forms of 50+ fields must be manually entered by a secretary at the Football Office, with some student assistance.  The time that the manual entry consumes costs Brown University money and, perhaps more importantly, delays the follow up letters or calls that could potentially land better recruits.  

The proposal for this project is to give high schools students the ability to submit their completed questionnaires electronically, via a web form tied to a backend Filemaker database.  Information entry would take minutes instead of weeks, allowing coaches to contact their high ranking recruits earlier than ever before.  The most important attribute that this project must maintain is simplicity.  The web form should be as similar to the paper questionnaire as is possible.  It is important to make this system useful and accessible, even to those with limited computer skills.  If all requirements are met and the system works as planned, it will save an enormous amount of time and labor.  This document provides details regarding the pieces that will make up this project, and how they will interact with each other.  

Dataflow:


Data will flow in directly from the user, via a web form.  It will then be checked for correctness and redundancy, to avoid invalid or duplicate entries in the database.  Depending on the result of these checks, the data will either proceed to be entered into the database or an error will be displayed to the user.  Note that, since sensitive information about the recruit, such as their social security numbers, will be transmitted, some sort of encryption algorithm should be applied before the information is transmitted.  The diagram below should serve to elucidate this description.
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Components:


One of the strengths of this project is the fact that the components illustrated in the System Model Diagram (see figure 1) are very separate and discrete.  The benefits of this will be evident when dividing the project and during the actual implementation.  Each piece can be tested independently, which will facilitate the integration of the components in the later stages of the project.

Web Form/User Interface:



The web form will serve as a digital questionnaire, and should mimic the existing paper questionnaire (see figure 2) in as many ways as possible.  Graphics and coloring should be understated and tasteful, but could surpass that of the paper questionnaire.  Images of football helmets and mascots have been suggested, and the use of school colors is a requirement.  Data will be collected from the form through a series of text fields, drop down boxes, check boxes and text fields.  An example of acceptable form design can be seen in figure 3.  The length of some of these fields will have to be restricted.  Inputting the information should be very straightforward, even for naïve users, to encourage a larger number of recruits to use the online system over the paper-based system.  

The signatures at the bottom of the paper questionnaire raise an interesting problem, to which there can be multiple solutions.  The signatures are required for any prospective student-athlete that is under the age of 18 to submit their social security number.  A similar application that was developed by CyberQuestLive.com for Princeton Football does not offer any disclaimers about the submission of sensitive information, and only requires that the user press the “save” button to submit.  It does not appear, however, that the social security number is listed as a required field, which may explain the absence of any such disclaimer.  It is very desirable to make the social security number a required field, as it will be unique for every user, and makes the check for duplicate applications much easier.  
One way to acknowledge the agreement of the transfer of information is to require a digital signature from the student-athlete’s parent.  There are benefits and complications to this approach.  On the plus side, a digital signature is a secure way to validate an agreement.  Teenagers might be less likely to “forge” a parent’s digital signature, for fear of legal ramifications.  Unfortunately, these signatures require that the signer have some software on their machine, and there is usually a cost associated with them, since they are usually granted by an outside certificate agency.  Digital signatures would not be feasible for this project.
Another way to protect ourselves from legal issues surrounding this transfer of information is to present the student-athlete with a disclaimer.  The exact wording of this is pending, but it would state the relevant information regarding information privacy, and request the parent of the student to read the disclaimer and check a box when they are finished.  It should be explicitly stated that a student clicking the box without the parent’s permission constitutes fraud, and releases us from any liability resulting from the illegal transfer of information.  This box must be checked to submit the application, even if the student is 18, as the disclaimer will contain our privacy policy and other information that should be read before questionnaire submission.  This method is free, effective and, most importantly, helps us avoid any legal issues stemming from submission of information by a minor.  This is the preferred method of terms verification.
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Verifying Data:


The real work of this project, from the programmer’s standpoint, begins when the user clicks the “Submit” button on the web form.  At this point, the data that has been submitted needs to be put through a series of tests.  First, we must verify that the checkbox relating to our privacy policy/disclaimer has been checked.  If this has, then we must check that all required fields are not empty.  Next, it would be helpful to check that the social security number is 9 digits long, though this is not crucial.  The final check that the data must undergo can be done two different ways, depending on what is easier or more effective.  We must check to determine if the questionnaire being submitted is a duplicate.  While this is not absolutely necessary (if querying by social security number later, the secretary or coach would still see the requested entries), it is desirable, for space and correctness concerns.  One way to perform this check would be to search the database for a record with the social we are looking for enter.  If it does, we throw an error to the user, if not then the questionnaire has passed the check.  Unfortunately, we do not know at this time if it is possible to search the database simply or efficiently, so this may not be a viable option.  The other option is to store the redundant version of the database on the server itself, possibly in a format other than a Filemaker database, if necessary, and do the search there.  All of the scripts described should be able to be done in C++, though any scripting language that the programmer assigned to the task feels comfortable with is viable too.

Filemake Database (and data entry):



The Filemaker database is the single most important part of this project.  If the data cannot be saved correctly and efficiently on the Mac machine in the Football Office then the project is not feasible.  There are only two possible operations that should ever be performed on the database.  Inserting records is a must, though the method of insertion should be determined by the programmers.  If no method can be found to automate direct entry, then the data may have to be stored in an alternate format and imported into the database.  The current format of the database must be preserved, to ease the assimilation of the system by the people in the Football Office.  Each record can be uniquely identified by the social security number of the recruit, and will contain 50+ fields.  It should be noted that while the project might be significantly easier if the database was created and managed using Access, or some other database software, the people at the Football Office are completely committed to Filemaker, and the costs, both tangible and intangible, of switching software are too great to be considered.  The actual method of entry of the data is still in question.  There is no way to automatically enter the information directly into the database, but there may be a reasonable alternative.  The data read can be stored in a text file (or other compatible format) and then imported into the Filemaker database.  We would like a way for this import to happen automatically, to make the system as transparent as possible.  Though it has not been tested yet, it appears that there is a way to set Filemaker to automatically import information from a source every time a database is opened.  This way, the data would be put into the database when the secretary opened the program, then wiped out of the text file, to clear the way for incoming questionnaires.  There is some minor setup involved with this, and testing needs to take place to determine its feasibility.
Non-functional Requirements:


This section will detail the less technical aspects of project design.  Like any other project, this one must fit the users’ needs and expectations on a variety of levels.  The users of the web form will be high school football players.  It must be assumed that they have limited computer skills, as the interface should be designed for the most naïve of users; it should be accessible to everyone.  Secretaries and coaches in the Brown Football Office will be using the information stored in the database, though they will not have any part in the entry of said information.  To ensure easy assimilation of the project, current database design should be maintained; the project must be made to fit their system of doing things rather than vice versa.  Again, we are assuming back-end users with limited computer skills, as the coaches have varying levels of computer experience.  


Performance:


The system must perform well, even with high numbers of users.  If everyone replied online (the worst-case we must prepare for) then it would amount to 3,000 users, annually.  These users tend to be concentrated around the time following the mass-mailings of the questionnaires, so we may assume an upper-bound of a few hundred to a thousand simultaneous users.  This may be unrealistically high, but it is better to prepare for the worst.  Another aspect of performance is correctness.  Mistakes could be extremely costly to both the recruits and to the football program; the code must be bug free.  


Testing:



The system must be thoroughly tested for a wide variety of inputs.  Required fields, correct input format and user capacity are some of the things that must be tested exhaustively.  Data entry into the database must also be verified with a wide variety of test cases, and for large volumes of information.


Reliability:


The software created for this project must be reliable, for the simple reason that there will be no one around to maintain the code if it fails after being put to use.  If this is to become the primary method of recruiting, then it must be perfectly reliable.  If there are shown to be any bugs in the final version, then no one will use it and the project will have been a waste.


Ease of Use:



As previously stated, all aspects of this project must be extremely easy to use.  Everything should be designed with complete novices in mind.  Ideally, the web form will look exactly like the paper questionnaire and the database will function just as it currently does.  Everything else should be completely transparent.


Portability:



A project requirement is that the project must be able to run in C++ in the Sunlab.  By the nature of C++, the project will be very portable.  It should be able to be ported to an OS, and the web form should work with all major browsers.  The database is hosted on a Mac in the Football Office; that need not be portable.  The functionality should remain the same on their end, even if the platform or server is changed.

Documentation:



Documentation is the key to making useful, maintainable code.  The nature of this project requires that everything must be extremely well-documented from beginning to end, because it is possible that every student with a hand in its completion could graduate before it falls out of use.  Other students or professors must be able to maintain the code if errors are found or updates occur.  Code documentation is self explanatory, but it is crucial to keep a log of the project as it evolves.  Every time a feature is added or a module is completed, all of the details, including design decisions and implementation issues should be listed.  In the end, a FAQ should be compiled of anticipated problems, and the log should be maintained as an extra reference.


Dependencies:


There are hardware dependencies related to this project, though none of them should be impossible to overcome.  The primary dependency is a server to host the page and run the scripts.  A dedicated server may not be necessary, but the possible amount of traffic that the web form will generate (at peak times) would be disruptive to other applications running on the same server.  The server would have to be compatible with the software we write for the Sunlab.  The larger problem associated with the server will be the administrator.  We have received reports from the people at the Football Office that the admin in control of their website is notoriously bad about hearing and acting on their requests.  His permission would be needed to set up our project on the server, and we may need him to change some permissions if we are going to be running scripts.  


The only other fathomable hardware dependency is the Mac that hosts the Filemaker database.  Code may have to be written to queue record entry into the database, in case the Mac goes down and the connection cannot be made.  Also, since there will no longer be paper copies to reference back to, it may be desirable to store a redundant copy of the database on another machine.  There may be some initial difficulties regarding communication among the different platforms in question, but it should be easily rectified. 

Requirements:


The requirements for this project are straightforward and concrete.  They have been prioritized with the following scale:
(1) – Absolutely Crucial

(2) – Desirable

(3) – Not Crucial, Implement If Possible

(1) – Simple and intuitive web form to serve as the user interface; must mimic paper questionnaire as closely as possible
(1) – Checks to ensure data entered is acceptable and unique (i.e. not redundant)

(1) – Automated entry of collected information into a Filemaker database, hosted at the Football Office running a Mac OS

(1) – Disclaimer announcing our privacy policy and asking parental permission for the submission of sensitive information if the recruit is a minor

(1) – Extensive documentation of every aspect of the project, to make it easy to maintain and/or fix if needed

(1) – Must be able to be completed in C++ on Sun Machines

(2) – Redundant storage of the database, to protect against failure of the computer hosting the data

(2) – Email to recruit verifying receipt and entry of questionnaire information
(2) – Encryption algorithms to ensure secure transfer of information between the components that make up the project

(3) – Personalized recruit webpage with information on upcoming recruiting events, or as a medium for dialog between the recruit and his coaches

(3) – Make the project design general enough that it could be easily adapted to other sports

(3) – Digital signatures, if deemed necessary for legal reasons
Risks:


There are some risks associated with this project; some major and some minor.  There should be resolutions to them all, but a level of uncertainty still exists:

Automated Data Entry:



It does not appear that there is a way to directly input the incoming records into a Filemaker database, using C++ or otherwise.  More than likely, the information will have to be stored in a compatible format (Excel Spreadsheet, etc) and imported from the stored file.  This leads us to the next risk…


Importing Records From a File:


There is a way, in Filemaker, to import records from a file into an existing database.  If the file is an Excel Spreadsheet, for example, each row represents a record, while each column represents a field, making the import rather straightforward.  There would be some setup involved, to make Filemaker look for the import file on startup, but this is negligible.  By all accounts, this should work.  If no way is found to import the data automatically, then the project’s usefulness would be greatly diminished.  While data entry could still be circumvented, the secretary would still have to import the information from the file manually, cutting into the efficiency gains of the project.  Confidence remains high that some effective method can be found that works well with Filemaker, it just has to be found.

Problems Procuring a Server:


It is possible that we may have trouble finding a dedicated server, or even space on a server to host our project.  No problems are expected though, because the Football Office has already expressed that if the project cannot be completed in-house then they would look for an outside firm to implement it, so the dedication is there.  


Security/Legal Issues?:



Security could become an issue, if the project is implemented without any sort of encryption.  Sending sensitive information over the web, such as social security numbers, is dangerous in today’s world, and we would be exposed to a man-in-the-middle attack.  Legal issues could arise from this if identity theft were to occur, which could negatively impact the reputation of the university and the grade given to the class.  Legal issues could also become an issue if the disclaimer/privacy policy for the site is not properly worded.  Parents’ signatures are normally required for a minor to release their social security number, so it must be determined what constitutes an acceptable online substitute for a signature.  
