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1 Project Statement

OneBook Educational Technology is a unified mechanism by which students and teachers can effectively exchange course materials for many classes, giving students the ability to archive that course data, and instructors the ability to compile statistics that represent their students’ abilities and performance in their classes.

2 Introduction


In this document, we discuss the specific requirements for a new software system called the OneBook Educational Technology, or OneBook for short. In order to effectively talk about the requirements, it is necessary to frame the problem in terms of the current technologies and work practices of the intended users. Therefore, we first frame the problem in terms of the current situation, providing background information and a general overview of the requirements.  Secondly, we relate the specific requirements, based on observations of the current situation.  Finally, the document describes requirement alternatives and possibilities for future enhancements to the product.

2.1 Team and Sponsor Information

Daniel Connors, the sponsor of this project, is a professor in the Department of Electrical and Computer Engineering, and the Department Computer Science at the University of Colorado at Boulder.

Joel Dice, Gabe Johnson, Jamie Lunsford, Eric Minick and Andrew Strotheide are senior undergraduate students in the Department of Computer Science at the University of Colorado at Boulder.  The OneBook project is being undertaken by the five of them as part of their Senior Software Engineering Projects class.

2.2 Problem Context

Instructors at most universities spend a good amount of time preparing information to give to students in some form. This includes (but is not limited to) lectures, course notes, assignments, and tests. Recently, instructors have also been charged with the (possibly self-imposed) task of maintaining a course web site that relays information such as announcements, schedules, and assignments. 

Students oftentimes have an interest in retaining the written materials they receive from the instructor, as well as their own creations. Unfortunately, this need typically manifests itself in the form of a folder or shoebox full of old notes and tests, collecting dust in the bedroom closet. We think this is not due to laziness on the part of the student, but rather the natural outcome of the lack of a good filing system. Of course, some people are ambitious sorters and are able to find things from years gone by, but for the most part, archived materials are never accessed. It is simply too hard to find the needed information.

Given typical university curricula, students are in a number of courses each semester. It is common for each course to have its own web page, and each of these web pages have different user interfaces, each presenting different kinds of information. For instance, some course web pages are little more than syllabi, while others are constantly evolving over the semester with announcements, assignments, grades, and other information. In some cases, such as distance learning, the web site is the only way for students to get information from their professors. If a student is taking five different courses, it can be a significant chore to keep tabs on each course web page. Finally, some course web pages are difficult to find in the first place.  A good example of this is the course web page for Senior Project, which is not linked to from the instructor’s web page or the department’s page.

Instructors are interested in understanding how well students are doing in their courses. Instructors may be required by their department to maintain detailed statistics on progress, as well.  Some instructors carefully study their students’ work and try to locate patterns in order to improve their teaching. For instance, a professor may itemize each question on a test, and notice that most students fared poorly on one particular question. The instructor can then make adjustments in his or her course to deal with this deficiency.

Students are also interested in knowing how well they are doing in the courses they are taking. As a result, many course web pages have a section for showing students their grades. 
2.3 Overall Requirements

At schools and universities all over the world, instructors and students are beginning to use modern technologies to facilitate teaching and learning. Many of these new technologies are successful, while many more are not. At the heart of the successful technologies are two primary things: First, the approach must be compatible with people’s everyday practices. The best new technology may fail if it is not something that people are prepared to use. Second, the approach must be technologically sound. Many prototype systems in the domain of computer-supported learning are based on cutting edge technologies that may be immature. Clearly, castles built on shaky ground will not stand very long.  

We believe that the system described in close detail below meets these two requirements. It addresses the current tasks of instructors and students in a more efficient, convenient manner. Instructors and students, the intended users of our system, interact with the OneBook through their web browser, which is something nearly all students and the majority of professors are comfortable with using. As described below, we will use standard, mature technologies, so our system will be built on stable ground.

This section is divided into three main groups. First we define some terms, then we provide a high level overview of our system, and finally we provide the detailed requirements.
2.3.1 Overview of OneBook


[image: image2.wmf]Figure 2‑1: High-level project overview

The primary beneficiaries of OneBook are instructors, but we also provide beneficial functionality to students. There are three categories of tasks that we are addressing, and within each category, we list what OneBook will do for instructors as well as students. These categories are: web page, student performance, and filing cabinet. When reading this overview, please recall the context listed in the first part of this document.  See Figure 2‑1 above.

2.3.1.1 Web Page

Course web pages can be used for giving announcements, posting assignments and grades, and providing administrative information such as office hours. OneBook will provide an interface so that instructors will be able to set up and maintain a course web site without having to know HTML, and without having to deal with formatting issues. For students, instead of browsing to many different course web pages to get all their information, they go to their own OneBook portal page, which combines all their courses together in a single interface. This alleviates the problem of different user interfaces and the problem of having to locate the page—everything is accessed through OneBook.

2.3.1.2 Student Performance

By using tags to describe which topics that assignments (and portions of assignments) deal with, OneBook will be able to provide statistics to the instructor that relate students, their proficiency in certain topics, and the amount of time spent on those topics. This will empower instructors with the information they need to make adjustments to their teaching style and do things differently for the rest of the semester, and in future semesters. 

Instructors also can use summary statistics about incoming students before the beginning of the semester so they can find out what topics students already understand. Of course, there are obvious privacy issues here, so it is important that instructors only get this information as a summary, rather than listing details regarding what each individual student has done in past semesters.

Instructors can optionally share some statistics with students, such as the distribution of scores of an exam, or telling individual students what their current grade is.

2.3.1.3 Filing Cabinet

Anything that can be stored in a computer can be stored in the OneBook’s filing cabinet, but it goes beyond what a simple file system can do. The cabinet stores assignments that may have a number of attributes associated with them such as tags, grades, and timestamps. Users can then browse through the filing cabinet, or perform searches. Searches can be done on the attributes (such as tags) or on the content of the assignment. 

For example, say a student is taking a class and he needs to create a makefile for a program, but he hasn’t made a makefile since he took Data Structures as a freshman. Using OneBook, he can search for the tag ‘makefile’ if it exists, or he can search for homework assignments from his data structures course. This process is much cleaner and quicker than digging through the closet for the dust-covered shoebox of assignments from three years ago. 

Of course, because there are so many users of this system, privacy must be a primary concern. Students should be able to access certain material, but not others. This is also true for instructors—an instructor should not have access to the materials of students who are not in their class. However, the details of access regulation tend to vary among the academic environments in which OneBook may be adopted. For this reason, access permissions in OneBook will be implemented in a default configuration, which is modifiable by administrators of the system.

3 Detailed Requirements

Now that we have covered the high-level description of the system, we will be able to relate specific requirements in a detailed manner.  This section includes details regarding requirements for software and hardware environments, functional requirements of how the system is expected to be utilized by its different users, performance requirements, and final release requirements.

3.1 Software and Hardware Environment Requirements

OneBook is a distributed, thin-client program.  Users interact with the OneBook using their web browser to connect to the OneBook server containing their information. The software is required to work well on a system meeting the following minimum requirements.

3.1.1 Client Machine

A OneBook user will interact with the system though a web browser running on a client terminal.  This section describes the minimum specifications of a client machine by which the OneBook could be accessed.

3.1.1.1 Operating System

The client machine’s operating system must be one of the following: Windows 98/98SE/Me, Windows NT 4/2000/XP, MacOS 8.x and higher, Linux.

3.1.1.2 Web Browser

Because this is a thin-client system, the web browser is an essential piece of the architecture.  The OneBook User Interface will run on Internet Explorer 5.0, 5.5, and 6.0 under Windows and MacOS.  The GUI will also function on Netscape Navigator 4.7x on Windows, MacOS, and Linux.

3.1.1.3 Processor

Processing speed has an impact on how quickly OneBook’s client-side code can be executed, as well as how HTML pages are decoded and displayed.  For this reason, the OneBook client machine must have at a minimum, a Pentium II running at 400MHz for Windows and Linux.  Under MacOS, a processor must be at a minimum, a G3 running at 300MHz.

3.1.1.4 System Memory

A OneBook client machine must have at least 128MB of System RAM.

3.1.1.5 Screen Resolution

In order for the GUI do be displayed correctly, the client must be able to maximize a browser window to at least 800x600 pixels.  The display will also look nice at resolutions of 1024x768, 1280x1024 and 1600x1024.

3.1.1.6 Network/Modem connection

An internet or LAN connection will be the only means by which data is exchanged between the client and the server.  A 56kbps modem will provide the minimum bandwidth necessary to make the system useful.  Transferring files to and from the filing cabinet will be slow using this method, but standard GUI screens and tasks will not be hindered.  The ideal bandwidth is a 256K/640K DSL modem or faster connection.

3.1.2 Server Machine

The server system handles all requests from the OneBook clients.  As it will be running web, middleware, and database server programs, it must be more robust than the client machine.

3.1.2.1 Operating System

The OneBook Server software must function on an Intel machine running Linux.  If the server-side software ports to other architectures and operating systems, great!  But it is only required to run under Intel/Linux.

3.1.2.2 Processor

Processing speed is essential in server applications.  The program must run on an Intel server with at least one 100MHz front-side bus/600MHz clock Pentium-III.

3.1.2.3 System Memory

The program must execute on a server with 256MB of system RAM or more.  

3.1.2.4 Network Connection

The OneBook Server will have at least a 100-baseT Ethernet connection to its internet router or gateway.  From there, a T1 connection must make the OneBook server available to the internet.

3.1.2.5 HTTP Server

The OneBook web server software will run under Apache 1.3.19 or higher.  This is the primary interface between client and server.

3.1.2.6 JSP Server

The OneBook project will utilize JSP and Java technologies on the server side.  In order to process the JSP, the server must work with Apache TomCat 3.2.x and higher.

3.1.2.7 Java

Applicable Java code on the server will execute under the Standard Edition of the Java 2 SDK version 1.3 or higher.

3.1.2.8 Database Server

The OneBook software will work with the MySQL database server version 3.23 or higher.

3.2 Functional Requirements

There are three categories of users of our system, including instructors, students, and OneBook administrators. For each of the three functional categories listed in the section “Overview of OneBook”  (web page, student performance, and filing cabinet), we will state the requirements for instructors and students. Administrators have very few functional requirements, so these are listed after the functional categories. Lastly, requirements related to tagging are given.

3.2.1 Web Interface Services

3.2.1.1 Instructor Services

An instructor must be able to create, tag, and share materials, including a syllabus, class announcements, handouts and lecture notes.  An instructor must also be able to create, tag and distribute assignments using the OneBook System.  OneBook must provide a way for instructors to share their contact information, and must allow the instructor to post URLs to the course information section.

3.2.1.2 Student Services

A student must be able to retrieve course announcements, assignments and grades for OneBook-enabled courses using the system.  A student must also be able to view a consolidated calendar of all upcoming events, which is quickly accessible from, or located on the main portal.  The OneBook system must provide a way for students to give feedback to instructors in context of specific assignments or the course as a whole.  Students must be able to view statistics regarding their performance in class, including grades and understanding of topic categories (if enabled by the instructor), from the statistical interface in OneBook.

3.2.2 Overall Instructor Usage

When entering or editing an assignment in OneBook, the instructor must be able to specify how much an assignment (optionally, individual portions of it) is worth for grading.  OneBook must provide a grade-book service whereby individual students’ scores for assignments can be recorded, even if the assignment has not been distributed using OneBook.  An instructor using the OneBook system must be able to view statistics in several different formats.  The required formats include, individual student scores, scores for all students per assignment, and complete course summary (all students, all assignments).  If instructors have tagged their assignments with topic descriptions, OneBook must be able to display statistics organized by topic.  Required formats include individual student vs. topic, topic vs. entire class, and all topics vs. all students.  Statistics must be shown visually in OneBook, with a histogram or pie chart.  They must also be accessible in raw format so instructors can import them into other software applications.  OneBook should allow statistics to be shared with the students, at the instructor’s discretion.

3.2.3 Filing Cabinet (students and instructors)

OneBook’s filing cabinet must accept uploads of any type of file.  OneBook must provide an interface by which the security permissions of files within the filing cabinet can be changed.  Files that exist within the filing cabinet must be able to be associated with class assignments, courses, users, topic tags, or other uploaded files.  The filing cabinet must provide a robust browsing interface, whereby files can be sorted on the basis of course, date, or topic tags.  The filing cabinet is to provide several search capabilities to the user.  Required searches include text matching within plain-text files, and searches by course, date, or topic tag.  Users must be able to replicate entries in the filing cabinet and share files with other groups and users of the system.  Users must be able to annotate entries in the filing cabinet with text comments.

3.2.4 Administrative Services

Administrators of OneBook must have the ability to monitor and modify user and group settings for the system.  Necessary functions include adding and removing users of the OneBook system, adding and removing system users to or from groups, assigning permissions to any items in the filing cabinet, adding and removing University courses, and maintaining the master dictionary of tags.  Of course, each instructor and student will be able to specify their own custom tags, but under this system, it is possible for administrators to specify tag names for entire departments or installations of OneBook. 
3.3 Performance Requirements

By its nature, OneBook’s disk space requirements are a function of the number of courses and users involved, because users will be uploading files to the filing cabinet.  We require that an implementation and installation of OneBook work a minimum of 100 courses and 500 students per course.  It will be designed to be scalable beyond this with the appropriate server hardware.  The OneBook server-side software should not exceed 100MB.  Finally, the user interface should be responsive enough that users do not get frustrated with using the system due to poor loading speeds.  Therefore, we require that the average loading time during peak usage be less than seven seconds. 

3.4 Release Requirements

The OneBook system will be a complicated piece of software that depends on numerous other technologies, including databases and web servers. Due to this, we enforce the following requirements for product release.  The OneBook system will be deployed within the University by our project members.  We will thoroughly document the deployment procedure so that others can set up a OneBook system in their own university or department.  Thankfully, the client requirements obviate the need for client deployment—all the necessary software is delivered to the client machine through the web and presented in the web browser without special configuration.  We will heavily document all code and other material targeted at developers.  We will also provide a user’s guide that details how students, instructors, and administrators should use the system.  All of the documentation will be released in HTML format.

4 Alternatives

In some cases, alternative software and technologies were considered before settling on what is written above.  Details surrounding the alternate choices follow below.

4.1 Program Software

4.1.1 Microsoft Windows vs. Linux

During the initial planning stage, the question was raised regarding whether to use Linux or Windows as the server-side operating system.  The team chose Linux for several reasons.  1) Many of the group members are familiar with how to set it up and configure it for use.  2) The software we wanted to use with it for JSP and the database are open-source and easily configured under Linux.  3) It seems like an appropriate choice for an academic environment where the IT people can provide help and assistance.  4) It is fast.

4.1.2 Alternate Database Server Software

The group considered using other database software, including SQL Server, Oracle and others.  MySQL was chosen because it works well with Linux (unlike SQL Server) and is free (unlike Oracle).  MySQL is a well-written, robust database package that will suit our needs perfectly.

4.1.3 JSP vs. PHP

In the end, the battle between JSP and PHP was simple: the team already had experience with JSP, and it integrates perfectly with Java, which was the preferred language for the server tier.  PHP is an equally good technology, but the team’s prior experience with JSP made it a favorite.

4.2 WWW vs. Java

Initially, the client was to have been a Java program.  This would have removed the JSP and WWW aspects of the project completely.  However, after looking at things more closely, it was decided that a WWW interface would be better because of its universal nature.  Any computer with a web browser installed can access this OneBook system, whereas with Java, a client would have to be downloaded and installed.  Additionally, the WWW interface provides a very clean way to move information from the client to the server, and it’s something we won’t have to build or maintain.

5 Future Enhancements

In the future, many other enhancements could be added.  Beyond simple scalability to a much larger group, the OneBook team has also planned for great enhancements.

One addition involves the searching mechanism.  Rather than limiting searches to tags and plain-text files, it would be possible to update the searching program to parse and search word-processing documents, Adobe Acrobat or PostScript files, or any other type of file that contains encoded text that a user might want to search.

The OneBook system has been designed to work with any kind of handouts or content the instructor wishes to use.  In a setting where a department, College, or University wants to better regulate what each instructor is teaching, the OneBook system could be extended to provide departments with universal curriculums within OneBook.

The OneBook system could eventually be upgraded to allow students to archive their database information for use with something like a Java client, which they could burn to a CD and take with them at graduation time.  Though they wouldn’t have access to the school’s OneBook server anymore, they could still access their college resources in the same way they did while in school.  This is especially beneficial in a situation where an instructor has provided a large set of class notes or teaching materials that can be used for reference.

OneBook could one day be updated to include interactive content.  For example, an instructor for Physics might want to provide a Java applet that simulates simple circuits.  Students could interactively change resistance, capacitance, voltage and current, immediately seeing the impact their changes have on the overall system.  OneBook could one day provide simple ways for instructors to post this type of content to their pages.

6 Summary

OneBook addresses a variety of problems faced by students and instructors. Students need to cope with a variety of interfaces of course web pages and the difficulties of archiving information from past courses.  OneBook gives students a single portal to course web pages and a searchable digital filing cabinet. Instructors struggle to communicate with their students and understand what material students grasp and what material they do not. OneBook provides statistics that clarify these misunderstandings while freeing the instructor from the burdensome task of creating and maintaining web pages.

7 Glossary

Assignment

Any item that could be given to the student by the instructor, or any material the student wants to archive. In our sense, assignments could include homework, tests, PowerPoint slides, handwritten notes, and the course syllabus.

Instructor

Anyone who can give assignments or grades in a course. This may include teaching assistants as well as professors.

Tags

A tag is a semantic marker that somebody can attach to an assignment, or part of an assignment. For example, an assignment may have three questions, and each question deals with a different topic, so there are three tags, each one being associated with one part of the assignment.

8 Related Documents

In this section, we present a reference to our initial requirements specification and hyperlinks refering to the technologies discussed above. 

8.1 Initial Requirements

[OneBook Initial Requirements]

Dice, J., Minick, E., Johnson, G., Lunsford, J., Strotheide, A. OneBook Initial Requirements Document. U. of Colorado., Boulder, Colorado, 2001.

filename: initial_requirements.doc

8.2 Supporting Software

	Red Hat Linux 7.2
	http://www.redhat.com/

	Java 1.3.1
	http://java.sun.com/j2se/1.3/docs/api/

	MySQL
	http://www.mysql.org/

	Apache
	http://www.apache.org/

	Apache Tomcat
	http://jakarta.apache.org/tomcat


8.3 Alternative Software

	Microsoft Windows
	http://www.microsoft.com/windows/

	PHP
	http://www.php.net/

	Oracle
	http://www.oracle.com/
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