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1 Introduction

1.1 Motivation for the Design 

The front desk of a living group or apartment block is an essential resource for everyone that lives and works there, as well as for visitors and couriers. After considering the importance of the services front desks provide, it is surprising to note that most of them operate neither efficiently nor reliably – relying heavily on paper forms, handwritten notes, and face-to-face communication. Managing information through the use of perishable records creates a lot of extra manual work when it is necessary to: replace or locate records; update the records of groups of people; notify residents of important policy changes; and manage the use of communal facilities. It is also highly inefficient to have residents continually check their mailboxes for mail (when it may not have arrived yet), and for front desk workers to repeatedly be asked to check (by inspection) for the arrival of packages. There is a need for a notification system to eliminate this lack of good information, and to reduce the waste of both time and resources by current desk management systems. Accurate record-keeping (arguably the most important role of a front desk) cannot and indeed should no longer be done without the aid of an organized electronic system with database capabilities. This is where Swank Software can help. We are offering such a system to help organize and streamline the administrative and record-keeping tasks of a typical living group. Our solution is called FrontDesk.
1.2 Statement of Objectives 

Our primary objectives for the FrontDesk project were to design, implement and test a website that would:

· Help manage resources and information for a living group.

· Make the desk worker’s job easier by automating as many tasks as possible.
· Save time and money.

· Provide remote mail and package checking for residents of the living group.

· Provide online movie, equipment and facility rental services.

· Provide information on the policies of the living group.

We also had a number of important secondary objectives:

· Provide a secure service.

· Make the service easy to use.

· Make the website adaptable and scalable.

· Make FrontDesk cross-platform.

· Make the service fast and reliable.

· Encourage people to use our useful software.

1.3 General overview 

FrontDesk allows a resident to login to his living group’s front desk through a supported web browser from any remote location. Users connect to the service using a secure username and password. The user can carry out real-time checks and updates on their mailbox, rent movies and other communal equipment, or reserve the times during which they would like to use communal facility. The user is also able to search the living group’s directory listings for information on other residents, as well as update their own personal profile that can be seen by others. FrontDesk implements a persistent login feature that eliminates the need for the user to repeatedly renew their login during the use of one or more of the services offered. For the administrators of the living group, FrontDesk allows the assignment of incoming mail to individual residents’ mailboxes, tracking of rental movies and equipment, and checks on the resident profiles. The administrators are given the privileges of modifying all necessary database content, including user account modification.

Swank Software views the primary gains of using our software to administrators and desk workers as being:

· Greater efficiency – saving time and money.
· Easier retrieval and modification of residents’ records.

· Better tracking of equipment and movies so that replacements need to be made less frequently, and people can be fairly charged for damage or improper use.

· Elimination of the need for a lot of paperwork/filing cabinets.

· Reliable information storage.

The primary benefits to users are:

· Remote time-saving services.

· A centralized source of information for their living group.

· Immediate answers to everyday questions about reserving equipment, renting movies, and checking for packages.


2 Technical Implementation 

2.1 Required Components 

Implementing a web site as functional and dynamic as FrontDesk made it necessary to combine diverse Internet technologies effectively. The four main components were: hardware – a web server connected to the internet; a programming language for describing the system’s logic; a server engine for generating the dynamic HTML content; and a database to provide a way of storing and retrieving large amounts of data. 

2.2 The Apache Web Server

The web server functions to package and transfer information as HTML from the host computer to the web browsers on the user’s computers. Swank Software chose to make our software run using an Apache server. This choice was made because Apache is better than all of its competitors at serving websites since it runs on almost every platform, has less demanding system requirements, and is extremely secure. It is also free and open-source, with constant updates and improvements. 

2.3 Use of The Java Programming Language 

FrontDesk contains various pages that need to be generated dynamically as the user clicks on a link or submits a form. There is also a need to be able to process many different inputs from the user, and to control the outputs reliably so that the service is usable. Administrators also need to be able to set restrictions on users so that they can only perform certain tasks, or cannot view certain pages. To be able to do this it was necessary to write code to control the website. Sun Microsystems’ programming language called Java was chosen to meet the specific needs of FrontDesk. Java was selected not only because it is cross-platform, but also because it has a powerful set of program libraries already written and available at no cost. Java can also be combined with Java Server Pages (JSP) technology very easily to help process information on websites. JSP is an established technology that is rivaled only by PHP for the kind of tasks FrontDesk needed to be able to perform.

Using the Java libraries saved a great deal of production time, eliminating the need for the redundant repetition of work that other programmers have already created. Of course it was still necessary to selectively combine and customize relevant pieces of code, but the Java libraries eliminated the need to ‘reinvent the wheel’. The final feature that makes Java the most ideal language for FrontDesk, is its distribution of code that allows multiple programmers to work on the same source code without interfering with one another. This ability was essential for the FrontDesk team, which had four developers demanding strict coordination with one another. 

2.4 Tomcat Engine for Generating the Dynamic HTML Content 

Despite Java’s great suitability for the project, Java alone would prove insufficient to carry out our objectives. As previously mentioned, Swank Software decide to use Java Server Pages (JSP), which provides a means of bringing dynamic content to HTML using the Java programs we developed. Tomcat is the engine that generates HTML from JSP, and since it is written in Java itself, it inherits all the advantages of Java, such as being cross-platform and modular in design. Tomcat is however the slowest link in our implementation, and is the limiting factor next to the lightning speed of Apache.

2.5 MySQL database. 

The front desk of a living group’s main job is to store information reliably and accessibly. Accordingly, the FrontDesk web site uses a MySQL database as a central store of information. MySQL makes efficient use of hard disk space on the servers, and the databases it provides can be accessed quickly and reliably. MySQL was chosen not only because it was free and cross-plotform, but also due to positive reviews by experts about how it has been demonstrated to work well for small and medium-sized web sites (Linux Journal, January 1999 issue 57, page 30).


2.6 Combining the Components

A few more tools were used in making the four major technological components of the system work together. First, a program called Mod_jk lets the Apache server and Tomcat engine communicate. Then an application called phpMyAdmin allows Java programs to access and modify the MySQL database. Finally, the Java Runtime Environment (JRE) lets all the Java programs execute at the same time. 

 
2.7 Hardware & Software Requirements 

FrontDesk runs on either Windows, Linux, or MacOS. Theoretically, the components of FrontDesk do not have any minimum hardware requirements, however it is recommended that the server computer being used has at least a 300MHz processor, 128MB of RAM, and a 1GB hard disk (depending on the size of the living group using the software). There are also certain requirements for the user. The user can have just about any operating system (except BeOS and WinCE), but must be using a browser that is 4.0 or later complaint. Microsoft Internet Explorer 6.0 & Netscape 7.0 are highly recommended. Netscape 6.0 is not supported, since that version of Netscape contains many bugs that cause the FrontDesk website to display incorrectly. It is also recommended that users have a computer comparable to the hardware described above for the server when accessing the service. A 56Kbaud or better internet connection is required for smooth navigation of the website.

3 Description of Design
3.1 Overall Metaphor

Swank Software realizes that our service is improving upon antiquated methods of desk management. Most desk systems still use outdated methods of information storage and retrieval, and this is what most people are familiar with. As such, the FrontDesk website was designed to represent a merge of the old with the new, while maintaining a familiar feel. This is most evident in the use of many black and white images on the website that respond to the user by transforming into vivid color images. There is also a use of geometric shapes and 3-D shadow effects that give the site a futuristic feel, while images of traditional objects and symbols are representative of the past. The design of the navigation bars, with their rollover properties, attempts to mimic the look of piano keys. This makes navigation very smooth, and facilitates easy decisions by the user over which button to click.
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Figure 1 – Navigation Bar
3.2 Look & Feel

The graphics for the FrontDesk website were designed in Macromedia Flash. The site has a very professional and clean feel to it. Images are neatly laid out on the pages, blending together to create a coherent whole. The homepage was created with ‘Mondrian Poster Style’ design in mind. This style uses contrasting solid blocks of color and monochrome to create a fresh feel with attention-drawing text. The style is also simplistic and elegant. The fonts on the website were chosen to make it easy to read the content. Primarily the sans-serif fonts Arial and Helvetica were used. Text is often in large type, and bold is used where appropriate to indicate important information. Underlining was avoided to prevent confusion with internet links.
One of the first things a user notices about the website is the animated buttons and logo. These give the website an interactive feel, and also promote the message that the user has a degree of control over the content. Another reason for choosing to use animated buttons and changing colors was in response to the fact that the human eye is instantly drawn to movement and color. Swank Software wanted to make the website fun for users, and to encourage them to return to the website and use it regularly.
The website was designed with a modern look and feel to give the user a sense of cutting edge technology, and to continue the metaphor described above. Flash buttons and JavaScript-controlled rollovers were used extensively throughout the site to help create this look. Vivid contrasting colors and icons that light up were also realized as being key to aiding navigation. Despite these comparatively modern effects, the website is 4.0 compliant, and uses web-safe colors in the vast majority of cases.
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Figure 2 – The FrontDesk homepage
3.3 Navigation

Easy navigation was identified as being key to making the website usable. To make navigation easy, a number of approaches were implemented:
· Descriptive links – to minimize, or potentially eliminate, confusion over where links point to, as well as to reduce the amount of time it takes to find desired content.

· Representative images – to capture information in pictures and reduce the amount of reading necessary on the part of the user.

· <Alt> tags – to provide further information about a link, and to provide support for browsers designed specifically for the visually impaired.

· Persistent navigation bar – to eliminate the need for users to figure out how to leave each page more than once.

· Informative headers – to tell the user what page they are currently on, and also to provide links to login/logout from the system.

[image: image5.png]



Figure 3 – The Mailroom Header

3.4 Site Layout

The FrontDesk website was laid out in a hierarchical structure to suppress unnecessary detail from returning users, while making greater detail instantly available to those who need it. The website uses persistent login by passing session IDs between pages, to eliminate the need for the user to sign in more than once for every different service they choose to use. This was made possible only by implementing this hierarchical structure, and not allowing users to link deep into site.
4. Evaluation of Design

4.1 The Code Behind FrontDesk
Whenever possible, the FrontDesk developers tried to separate the Java programming behind our product from the web page generation itself. That is, we tried to minimize the amount of code that went into the JSP files, focusing on putting the implementation into Java class libraries. The reason for this is that Java libraries are inherently reusable: any JSP can make function calls to our libraries. JSPs cannot, however, make function calls to other JSPs, so there is a temptation to repeat similar kinds of subroutines across different JSP files.
This design choice worked well, especially when we implemented session management for the site: the problem was that we needed a way of tracking a single user, once he is logged in, across multiple pages, so that he need not enter his password multiple times. At the same time, however, we needed this to be secure. The ultimate solution to this was to use some functionality built in to Tomcat's servlet engine itself (i.e. cookies), but to also abstract it from the JSP files, so that it is handled at the servlet level. This allows the users to initiate sessions that persist throughout navigating the entire site.

Throughout the whole process, we relied on the Java libraries available from Sun's Java Development Kit (JDK). Sun's JDK provided us with fast and easy to use implementations for common data structures such as Strings, Hashtables, Vectors, and Lists. Moreover, we used a freely available Java library for communicating with the MySQL database server. In a sense, our FrontDesk code is like a sort of glue that brings together many freely available technologies, allows them to work together, and focuses their power to produce a highly functional site.

4.2 Outcomes of the Usability Testing

The usability testing was carried out by the FrontDesk team about two-thirds of the way through development. This testing was conducted at the MIT Information Services testing laboratory. A scenario was created to reflect a typical user carrying out everyday tasks on the FrontDesk website. This scenario was given to chosen test subjects to work through the site and perform the tasks. The time taken to perform tasks, as well as the path taken through the website by test subjects was carefully monitored. Subjects were asked to use a ‘think aloud’ protocol to describe aloud their thought processes as they worked through the tasks. They were also encouraged to verbally announce any difficulties they encountered, or any ambiguities in the design.

The actual tests lasted about 30 minutes each, and were filmed for the development team to watch live from a separate location, to enable the team to see the user’s approach to the site. Following the test, the test subject would sit down with the IS usability team and the developers to discuss the outcome of the test, and highlight problem areas. The usability testing for FrontDesk revealed a number of issues:
· Readability issues – cluttered text, military time format, awkward table layouts, insufficiently prominent headers, ambiguous link titles.

· Organization problems – a number of pages where hard to find, and some of the services were not clearly introduced.

· Cultural differences.

These issues were promptly resolved following the usability testing, to produce a much more comprehensive and complete version of the website.

4.3 Problems Encountered

A number of problems were encountered during the development of FrontDesk. The FrontDesk team can proudly say that all of these problems were resolved – largely because of determination and team effort. Difficulties included:

· Producing a persistent login – this was a difficulty that was solved late in the project by passing session ID’s for each user around the pages.

· Linking the frames properly – getting the pages to open in the correct frames properly, and getting the buttons to pass the right commands to the JSP pages was a continual source of annoyance.

· Getting the pages to stretch correctly to different screen sizes – this was solved early on by using tables and percentage widths instead of absolute widths in the HTML code.
· Getting the database to display information correctly – getting the columns of tables on JSP pages to update their content was troublesome at times because of the variety of buttons, text and links to accommodate.

· Achieving the right balance of style and usability – the initial versions of the website looked better but were more obscure in places.

4.4 Unfinished Features

The only aspect of the website from the user side that is unfinished is the facility reservation pages. Currently there are dummy calendars in place to display what we envision as the future layout and content of the pages. These pages are currently static, and are not wired up to work with the database. The calendars on these pages are also not yet automatically generated, and the reservation links are absent. This is one of our first areas of attention for future work.

4.5 Project Management

The FrontDesk project was well conceived, planned, and managed from the beginning. Team members worked together effectively to maximize each person’s input and to make use of our varied skills. The timeline we set for ourselves at the beginning of the project, proved to be realistic, given the determination of the team, and we seldom deviated from it. 

The current version of FrontDesk is made up of 196 different files of over 6 different types (HTML, gif, jsp, etc.). Furthermore, each of the four developers on the team needed to have access to any given file. The major problem surrounding these circumstances is: if one developer makes a change to a file (such as fixing a bug or adding anew feature), how do the other developers get the updated version of the file on their computer? Moreover, if a developer makes a change to cause the system to stop working, how do we identify where the problem is, and revert to an older version of a file if necessary?

The naive approach to solving this problem is to give each developer his own copy of the source code file, and whenever someone makes a change to a file, he emails the group with the new version of the file. This idea is presents many problems down the line (as we learned the hard way). The right way to coordinate development of such a large project is to use a piece of software called CVS (Concurrent Versions System). CVS is a system that allowed us to store all of the source code files in a central location, from which any developer could "checkout" a file, modify it, and then check it back in so that all the other developers would be automatically notified and have updated files. More importantly, however, CVS maintains a history of all revisions, so that we can see who modified what, when they modified it, and exactly what the modification was. We could, for instance, revert to the exact version of FrontDesk that was running a week ago, using CVS to undo the modifications it has kept track of. Overall, the use of CVS to coordinate the development of FrontDesk was utterly essential to the project's overall success.

5 Future Work & Plans for FrontDesk

5.1 New Features & Improvements

In addition to the finalization of the facilities reservation pages, further features will include:

· 'My Account' page – a page that is customized to individual users, and that shows all the FrontDesk-related account information for the user (e.g. mailbox content, rented movies, reservations held).

· InstallShield Wizard – an executable application to make FrontDesk easily installable for the desk administrators of any living group, regardless of their technical backgrounds.

· Increased customization features – to allow living groups to feel that their FrontDesk is specially designed for their own use.

· Development of administrative GUI – to make FrontDesk even more user-friendly for the administrators, who are the ones that will be dealing with database management. FrontDesk must be perceived by administrators as a time-saving and enabling technology if they are going to want to use it. This is a goal that we shall continually strive to meet.

· A real-time indicator on the FrontDesk home page of the status of the living group’s front desk – open/closed.

5.2 Marketing FrontDesk

FrontDesk is a work in progress. The development team is looking into the possibility of producing a release version of the software in the spring of 2003. After proper licensing, this will lead to the launch and marketing of FrontDesk to living groups not only affiliated with MIT, but to all sectors of the community. Marketing FrontDesk will begin after the final product has been prepared for deployment – after further usability testing and integration of the new features.
6. Conclusions

The FrontDesk team has come very close to realizing all of our objectives for the project. There are a number of improvements to the service outlined above, which once implemented, will produce a truly excellent solution to help automate desk management services. It is our hope that FrontDesk will be viewed as an enabling technology by many people, and that our software (and future software like it) will become standard in many living groups. For now, the team hopes to perfect our product, and to sell licenses to universities and living groups in the Boston area. The development team is more determined than ever to test the software’s performance under the scrutiny of test subjects and to make improvements. Hopefully FrontDesk will move forward from here.
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9. Appendix
9.1 Other Images of The Website
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9.2 Site Map
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