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I.
INTRODUCTION


 
In this project, we designed and implemented a web-based application that tracks employee vacation time and graphically displays the information for internal viewing.  In addition to the standard design process, we applied user-friendly design principles that were based in part on our independent research project that studied principles of successful design.

The design process included project definition, implementation method, task distributions, scheduling, and testing.  During the project definition stage, the principles of constraints, visibility, feedback, mapping, and error handlings were included to provided an easy-to-use and understand, robust system.


II.
SYSTEM DESIGN

This project included all of the basic stages that are integral in a successful design project.  Our team has a breadth of knowledge in the area of design since all four members are currently employed as design engineers in some aspect.  Once the groundwork was laid for a successful project, the heuristic principles of user-friendly systems were applied.
A) Project Definition


 
This project was to design a software system that would track employee vacation time and graphically display this information for internal access.  This system would be used as a way for employees to quickly see whether their coworkers where going to be in or out of the office on a given date.  Systems such as these are currently implemented in offices using hand written calendars.  The value added of this project  is that it provides a software-based system.  The inherent nature of a software system is that it scales to a much larger set of internal customers.  In addition, it can be customized for the specific needs of the customers.  Finally, there is no spatial bound for the system.  This means it can be accessed from anywhere as opposed to the information being held in one geographical area.



 
The first step in deciding which features to implement in the system was to perform customer research.  This was accomplished by conducting a survey of fellow employees at Joel’s place of work.  This is the first target customer.  The survey asked the employees for feedback on how they use their current calendar system and what they would want in a computer based system.  The results were as followed:

1) A web-based system so that access could be obtained from anywhere without having to install custom software on their computers.

2) They wanted the data displayed in a calendar form.  This is as opposed to a unique table format.  The basic desire was for something that was familiar.  Color-coding was also a plus.

3) They wanted a pop-up menu that would allow them to enter their information.  The pop-up functionality was important so that they could see the calendar while they entered their information.

4) They wanted a database of current employees so that the system would not allow random users to enter information.  This eliminates one person from entering information and having their name differ on each entry.

5) They wanted administration features so that all users could not alter the system.  Having the ability to have one person run the system has many advantages.  The administrator would be the person to add/remove names to the database.

B) Implementation Method


 
The implementation method was put together based on the needs of the customers in addition to the toolsets possessed by the development team.  It was first decided that the most flexible way to display a calendar was to dynamically create the HTML.  This would be handled using CGI programming implemented in PERL.  The pop-up menu feature was to be implemented using JavaScript.  Finally, the database was to be handled using a text based file that could be easily parsed using PERL.  The following block diagram illustrates the system:

Figure 1.  Block Diagram of Web-Based Employee Vacation Tracking System.

C) Task Distributions

 
Based on the experience of the team members, the breakdown of tasks was as followed:
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D) Project Schedule

· Due Date: 

· 2/23/04 : Initial Concepts Due 

· 3/01/04 : Project Proposal Due 

· 3/08/04 : Creation of End-User Survey, Hand out Survey 

· 3/15/04 : Finalize Design Strategy/Architecture 

· 3/22/04 : End-User Survey Complete 

· 3/29/04 : 1st Proto of System Complete (can be paper only) 

· 3/31/04 : Progress Report Due 

· 4/05/04 : Complete 1st Round of End-User Testing, 2nd Survey 

· 4/12/04 : Revise System per Feedback from Testing 

· 4/19/04 : Continue Revising System 

· 4/26/04 : Final System Design Compete, Begin working on presentation 

· 5/03/04 : Presentation in Class 
E) Software Testing

 
After the development of the product, the team performed internal software testing to ensure that all of the features were functioning properly.  Once the team was satisfied, participants in the initial feature survey tested the system.

III.
MAKING THE SYSTEM USER-FRIENDLY



The implementation of the system was only one part of the project.  The second part was to incorporate the principles of user-friendly design to the interface.

1) Visibility

The concept of visibility is used to hide dangerous features while brining the most commonly used features to the forefront.  A user-friendly system is one in which the initial view of the interface leaves little doubt on what the user is supposed to do.  In this system, we accomplished this by only having two possible actions that could be performed from the main page.  The two actions were “Add time” and “Go to another month”.

2) Accordance’s

By using standard looking buttons on the main page, accordance was accomplished.  Basically, a user enters the system and sees what look like push buttons that he/she has seen in other system.  The only logical option is to push the button.  This is exactly what the system wants the user to do.

3) Feedback

The concept of feedback is that when a user performs an action, there is some type of observation that can be made to verify that an action was performed and to whether the action was right or wrong.  This was accomplished using pop-up menu’s.  When the user initiated an action (i.e., pushed a button), a pop-up menu came up to indicate an action was taken.

4) Constraints and Error Handling

Constraints are used to direct the user to a successful outcome by rejecting in appropriate behavior.  In this system when bogus information was entered (i.e., incorrect dates or names) the system would provide a friendly message telling the user what was going on, give a correct example, and let them retry.  By not allowing the system to proceed unless correct information was input, it did not allow users to get into unknown situations and associate their actions with incorrect outcomes.  This prevented an incorrect conceptual model of the system from being formed.
V. 
CONCLUSION

The project was completed on time and with the originally intended feature set.  This experience was educational for all of the team members.  The first lesson learned was in taking a project from the conception stage all the way through to delivery.  While most of the pieces of a design project have been experienced in a classroom setting, having them all put together in succession was new to most members.  The customer research and feature set definition was something that was a new part of the process to most of us.  This is the most critical part of product development but is often skipped in classroom exercises. 

The second important lesson was that of thinking about the psychology of the user before actually implementing the system.  While the end result of this system may seem on the surface to be a standard interface implementation, the foresight put into each decision by the team was anything but.  This was the main purpose of this project and it was accomplished with success.  We have all learned to approach seemingly simple items such as dialog menu from the viewpoint of the user.  This lesson will be a valuable tool in all of our skill sets as we move into industry and architect the interface systems of tomorrow. 
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