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1 Introduction

The project team will use this document during development of the Graduation Planning System (GPS).  It is a high level abstraction of the needs and features of the application defining the problem and solution.

1.1 Purpose of the Specifications Document

The purpose of this document is to list all requirements that have not or cannot be expressed in the Use Case Model as functional requirements and will therefore contain specifications for all non-functional requirements.  This document will define the scope of the requirements and detail any design constraints, standards or licensing requirements that may be associated with the requirements.

1.2 Scope

The scope of this document is to include all non-functional requirements that are required by the client in version 1.0 of the GPS.  It will include specifications on reliability of the system, performance, supportability, and design constraints.

1.3 Definitions, Acronyms, and Abbreviations

GPS


Graduation Planning System

RHIT


Rose-Hulman Institute of Technology

Banner Web

Application used at RHIT to register for classes

GNU Standards
Coding standards written by Richard Stallman used to write portable, robust and reliable applications.

SCT


Company who wrote the Banner Web application.

VPN


Virtual Private Network

SSL


Secure Sockets Layer

TLS


Transport Layer Security

ISO


International Organization for Standardization

1.4 References

Communication Document – http://www.rose-hulman.edu/class/csse/csse371/Teams/section1/team5/Other Docs
Problem Statement – http://www.rose-hulman.edu/class/csse/csse371/Teams/section1/team5/Problem Statement
Detailed Use Cases - http://www.rose-hulman.edu/class/csse/csse371/Teams/section1/team5/Use Case Model
Vision Document – http://www.rose-hulman.edu/class/csse/csse371/Teams/section1/team5/Vision Document
2. Functionality

2.1 Integration with Banner (Feature 3)

Integration with Banner Web will be key to implementation of the Graduation Planning System as much information will be extracted from Banner Web that will allow GPS to determine which classes are completed and which need to be completed for a given major or minor or any combination.

Banner Web is a product of SCT that runs through a Java enabled browser through the use of the Oracle 9i AS Internet Application Server Enterprise edition.  This application has been implemented and will continue to be supported by the Rose-Hulman IT Department.

2.2 Compatible with existing software (Feature 4)

GPS must be compatible with Internet Explorer 6.0 and the Oracle 9i series of database products and interfaces.

GPS must be compatible with Windows XP.

2.3 Compatible with existing hardware (Feature 5)

GPS must be able to run on all student laptops and any institutional desktops running Windows XP.

2.4 Ability to recognize fast track credits (Feature 7)

Fast track credits will be retrieved from Banner Web and utilized to determine how many credits a student has acquired.  This will be transparent to the end user.

2.5 Ability to recognize advance placement credits (Feature 15)

Advance placement credits will be retrieved from Banner Web and utilized to determine how many credits a student has acquired.  This will be transparent to the end user.

2.6 Ability to recognize off campus credits (Feature 16)

Off campus credits will be retrieved from Banner Web and utilized to determine how many credits a student has acquired.  This will be transparent to the end user.

2.7 Access to grade replacement for failing grades to indicate that a course has been passed (Feature 17)

In order to generate a future schedule, GPS must have know of which courses have been completed with a satisfactory grade.  This will be retrieved from Banner Web and will be transparent to the user.

2.8 Ability to recognize transfer credits (Feature 18)

Transfer credits (credits received at another school) will be retrieved from Banner Web and utilized to determine how many credits a student has acquired.  This will be transparent to the end user.

2.9 Ability to recognize a major or minor change (Feature 20)

In order to generate a future schedule, GPS must know if a declared major or minor has been changed.  This information will be retrieved from Banner Web and will be transparent to the end user.

2.10 Ability to recognize dropped or added courses (Feature 21)

In order to generate a future schedule, GPS must know if courses were dropped or added in the previous quarters.  This information will be retrieved from Banner Web and will be transparent to the user.

2.11 Keeping the Banner Web interface alive

The system will use HTTP and HTML pages to allow a user to access the system via a web browser.  The system must handle hundreds of simultaneous sessions.  Associated with each session will be a username, a password, the type of the user (student, advisor, department head, or administrator), potentially a schedule of classes and academic information from Banner Web, and the session’s current web page and it’s associated state.  Also associated with each session will be the time at which the server last received data from the client to facilitate timeouts.  Due to the necessity of timeouts, each web page should also “ping” the server at regular intervals as long as the user is still using the interface.  This “ping” will be a message sent by the client’s web browser to the server over HTTP that indicates the user’s session ID.

The system will have timeout functionality if the application is not used for 15 minutes.  (See the Timeout Use Case in the Use Case Model folder described in section 1.4)

2.12 Security

All users are required to log on before using the system.  The system will require security protocols to ensure that this log on use case cannot be bypassed, that user sessions cannot feasibly be “hijacked,” and that a later examination of a client computer’s Internet history does not reveal any sensitive or confidential information about the user or their session (i.e., such information is not passed in URLs).  All logged in users will be required to connect over SSL to facilitate some of these requirements.  In addition to session security, each user has a unique subset of privileges.  The internal system code must verify these privileges before each database access.

2.13 Ability for changes in the schedule to ripple throughout the graduation plan as they are applied as constraints.  (Feature 53)

As changes are applied to the schedule via the constraints options the system should automatically update the full schedule to show the impact to the graduation plans.  For example, if a class is marked as “do not take this quarter” and it is the prerequisite for another course in the following quarter, the schedule should be updated to remove the course that is dependent on the course that has been removed.

2.14 Visual Queues: show which courses have been taken; and differentiate between area, free, technical and restrictive electives (Feature 54)

The schedule grid should use color to show quarters that are completed and highlight course types using color.  This will be used to help the student find specific information and aid in the usability of the application.  Because some students may be color blind, additional visual queues such as bolding, italics, underlining and font size may be used in combination with the color scheme.

2.15 Split Free Elective Selection into a separate screen (Feature 58)

After viewing the GUI prototype, the client recommended that free elective selections be moved to a separate screen because the number of courses that fit the free elective description.  The screen should have a place to select the course prefix and course number and return to the schedule view after selecting the course or selecting cancel.

2.16 Allow generic class prefix and number selection as placeholders for humanities and technical electives (Feature 59)

Students may not want to pick a specific course but know that they want to take a humanities or technical elective in a certain quarter.  The application should allow the schedule to hold a course spot based on these generic descriptions and use four as the number of credit hours in generating determining the number of hours accredited to graduation.

3. Usability

Students should be able to log onto the website and go through the process of generating a schedule and modifying it to fit their needs with no outside guidance. All the information necessary for a novice user to access the basic features of the program should either be readily apparent from the layout of the GUI.

The student’s faculty advisor will also be a resource, which the student will be able to turn to in case of difficulty using the software.

To ensure that faculty are a good resource, a basic training session (not more than a one hour meeting) will be given once the software is online, to educate the faculty as to its uses.

Students should be able to complete the process of generating an acceptable schedule in less than 5 seconds.

4. Reliability

· Availability:  The system should not have schedule maintenance that requires downtime during the two weeks prior to registration and through the first week of the current quarter.

· Downtime should be less than 1 hour per month.

· The system should be available when Banner Web is available, except during scheduled maintenance periods.  (The team has yet to learn the exact hours.)

· Failures should be less than .01% of the time with 95% of failures fixed within 15 minutes of reporting the problem to the help desk.

5 Performance

The response time required for the system is that “it should perform as any other application on the RHIT network”.  When using a direct network connection on campus the application should perform as other RHIT applications when directly connected.  When accessed through dial up, the response time should be similar to dial up access to other RHIT applications available through dial up.  (Requested by the client, team has been unable to get timings on typical usage from IAIT.)

When the network is slowed because of problems external to the GPS application, the system will not be required to meet these performance guidelines, but must still perform without timeouts to the Banner Web database and the GPS internal database.

Schedules and schedule changes should generate in less than 5 seconds.  Administrative functions should be instantaneous.  (Per client request)

6. Supportability

All source files will follow GNU coding standards for source code formatting, function documentation, change logs, and manual pages (or similarly formatted documents for Windows) for any server side administration tools.  The system will be separated into well-documented modules.  Code for generating HTML pages will have comments describing what HTML tags are being generated and how the resulting web page will appear.  Code should be organized in a manner similar to the organization of the requirements documents and use cases, with references to the requirement document and section to which each section of code corresponds.

7. Design Constraints

The system must have a web-based GUI and must be able to interface and communicate with the existing Rose-Hulman Banner Web system. It must be able to run on Rose-Hulman’s local network and will be hosted from Rose-Hulman servers.

The system’s web interface must be compatible with Windows Internet Explorer and should also be compatible with Netscape Navigator. Compatibility with as many major Internet browsers as possible is positive.

8. User Documentation and Help System Requirements

· The user guides will consist of the team’s use case specifications.

· There need not be any labeling or packing requirements.

9 Purchased Components

SCT does not have an API, so all data retrieved from Banner Web will be retrieved through the database using SQL calls or built in stored procedures, functions or packages.

10. Interfaces

10.1. User Interfaces

The user will interact directly with a web browser.  The web browser will connect to the server via HTTP over SSL/TLS.  Users will be required to log on before performing any other interactions with the system.  This logon will require a username and password, which will be returned to the server via an HTTP POST command and will be secured by the SSL/TLS layer.  User web browsers will be required to maintain a randomly distributed session ID (randomly distributed for security reasons).  The session ID will be given to the server with each HTTP request and will allow the server to maintain session information such as logon names, the user’s current state, and open schedules.

Four distinct types of users (students, advisors, department heads, and administrators) will all access the system through the above specified web browser interface, but will have different interfaces to the system.  Each type of user will have a different set of web pages, or states, that may be accessed, and thus will have different capabilities defined by that specific interface.

10.2. Hardware Interfaces

The system will require access to physical long-term storage devices for maintaining course information, advisor student lists, department associations, student preferences, and department heads.

10.3. Software Interfaces

The system must retrieve information from Banner Web.  If a software-only interface to the Banner Web system is available it should be used.  Otherwise, a web-based interface will be required and the software must be contacted as if the system were a web browser.  Maintenance of the course information and similar tables may be handled by a third party database application.  If so, the third party database will require an SQL-like interface.

10.4. Communications Interfaces

The system will connect to all remote entities through the local area network.  The server machine will have an IP address visible to all entities with which the system will be required to communicate.  Port 443 (reserved by the Internet Assigned Numbers Authority (IANA), http://www.iana.org, for HTTP over SSL/TLS) will be used for all incoming connections to the system.  Port 80 (reserved by IANA for standard HTTP) may serve a redirection page pointing to the secure server.  Outgoing connections to other entities will use local ports assigned by the operating system.  The server will be connected through a 100 Mbit link to the RHIT network and will be available to any RHIT IP address (addresses in the range 137.112.0.0-137.112.255.255), including classrooms, student dorms, wireless users connected via wireless VPN, and off-campus users connected via VPN.

11. Licensing and Security Requirements 

Since this system is being developed internally for use by Rose-Hulman, Rose-Hulman will retain full rights to all aspects of the final product.

Since the system, like Banner Web, contains sensitive student information, which should only be viewable by the student, it must have similar security restrictions as Banner Web.  We are researching this information.

12. Legal, Copyright, and Other Notices

· No warranties, copyright notices, patent notices or trademarks apply.

· The system may use the Institute’s logo.

13 Applicable Standards

Oracle function, procedure and package building standards.

14. Internationalization and Localization

All user interface data will be encoded as per HTTP specifications to facilitate simple and efficient rendering of the user interface.  This includes ISO-8859-1 and ISO-8859-2 character sets, registered with IANA.  The user interface will only be implemented in English as understanding of the English language is required for students to attend classes at RHIT.

15. Physical Deliverables

The project team must supply Rose-Hulman with all design documentation developed during the project (including but not limited to: status reports, team meeting reports, vision document, problem statement, use cases, and supplemental specifications.)

The project team is also responsible for providing Rose-Hulman with integrated web-based documentation as well as a printed technical documentation document describing maintenance, upkeep, installation, and upgrading procedures for the software (to be used by the Rose-Hulman IAIT in maintaining and providing technical support for the product).

16. Installation and Deployment

· The application will be installed on a single server, connected to Banner Web through the network.  There will be no need to deploy software, as the application will be web based.

· Students and faculty will be provided with a URL to use the application.

17. Use Case Testing

Use Case Name:
View Substitutes
Starting Point:

After Student Log In, Select Generate Schedule Automatically

	User Actions
	System Actions

	In Winter Term 2004-2005, Click the selection button next to PH112
	Button is activated by being filled in.

	Click View Substitutes button
	The view class substitutes page appears.

	Click on the button next to CSSE 304
	Button is activated by being filled in.

	Click Replace Course with selected substitute.
	The Student Schedule Editing screen is displayed, course PH112 is replaced with CSSE 304.


18. Fishbone Cause and Effect Diagram

(diagram included on next page)


18. Fishbone Cause and Effect Diagram
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