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 Project Abstract
Avaya has a significant number of desktop, client-server, and web-based application development projects underway. To ensure a consistent look and feel to the users of these applications, a centralized repository is needed for application developers to find commonly used icons. The objective of this project is to create a web-based Common Look, Listen & Feel Assets Repository for uploading and downloading icons for Avaya application developers. Standard icons are collected from a number of existing Avaya sites and posted on this repository. The icon structures are indexed and are easily categorized, organized and searched. Users of the web-based application can also use the repository site to email questions and request new icons. The repository ultimately decreases the time developers need to search for common icons, allows developers to use consistent icons, and increase efficiency in developing applications on common templates.

The core functionality of the repository consists of the following:
· Browsing icons

· Searching icons

· Icon management
· Common help functionality

· Links to usability guidelines and standards

· Contact form for questions and requesting new icons

If time permits, we will implement the following desirable features:
· Additional GUI assets (buttons, style sheets, etc) 

· View recently downloaded icons

· Submit new icons 

· Demos via application screenshots 

· Icon comments and feedback

Intended Audience and Reading Suggestions

This system is developed for Avaya as a Colorado School of Mines (CSM) field session project. The primary users of this document are Avaya project supervisors and CSM field session advisors. However, the contents can also be addressed to developers, system administrators, and users to provide high-level overview and description of the system. It does not detail internal application methods or provide functions or code samples. Readers are encouraged to review the design and programmer manuals for in depth specifications on system components. 
Project Requirements

1. Introduction
1.1 Project Scope

The scope of this project is to create a system that allows users of the repository to access and download icons from Avaya’s internal database.  The core functionalities provided by the repository are:

· Browsing icons

· Searching icons

· Icon management
· Common help functionality

· Links to usability guidelines and standards

· Contact form for questions and requesting new icons

Desirable functionalities that may be implemented if time permits include:

· Additional GUI assets (buttons, style sheets, etc) 

· View recently downloaded icons

· Submit new icons 

· Demos via application screenshots 

· Icon comments and feedback

The repository increases efficiency in development by providing centralized access to application icons.  As future applications are developed, the repository aids developers and UI designers in creating more visually consistent software packages.
1.2 References

Use Case Diagram
The use case diagram represents the functionalities available to the users of the system. Refer to the Appendix C for the use case diagram pertaining to the repository system. There are two user classifications in the system; the Administrator and the Developer/UI Designer. The oval shapes represent functionalities that the user can perform in the system.  For example, a user of the system has the ability to access all primary functions within the repository. The functionalities are indicated by an arrow from one oval to another to emphasize on usability. Thus the user has the following functions available once they visit the repository:
· Browse icons

· Search icons

· Common help

· Reference links
· Request icons from administrators
· Send questions to administrators
The administrator has all user privileges, and can also manage the repository. This is defined by a different styled dashed arrow from login to the repository management oval. Admin Only defines that only the administrator has access to the functionality.

All main oval functionalities have an arrow directed to the repository database, except for the common help functionality. Solid arrows dictate that the database must be queried for a functionality to execute successfully. The integrated help does not interact with the database.
2. Overall Description

2.1 Product Perspective

This system is a new and self-contained product that is developed for Avaya as a Colorado School of Mines (CSM) field session project. The system is to be deployed on Avaya’s internal CTO server and serves as a centralized repository for developers to access application icons and other usability assets.  
2.2 Product Features

The core functionalities of the repository consist of searching, downloading, and viewing icons. Icons are separated into categories in a hierarchal fashion for ease of use. This provides the user with an organized search method so they can locate and download icons with minimal effort. The repository also has a general search function where icons can be located by keywords. If the user cannot locate an icon by category, then searching by keyword is the viable option. As icons are changed or updated, the administrators can update the database with ease. The repository allows clear communication between the administrator and user in order to maximize productivity, and minimize ambiguity.  

Users can enjoy desired features if the project time allows for additional development. These additional features may also be added as an upgrade after the Repository’s initial release. Desirable features include the ability to comment on each icon, tutorials on how to use icons, screenshots on where icons are used in an application, and uploading multiple icons at once and automatically grouping it for easy downloads. These desirable features can significantly increase efficiency for users in understanding and using the system.  

2.3 User Classes and Characteristics

There are two primary users of the system:


· Administrators – users with administrative access are in charge of icon, link and user management. They assume the responsibility of adding and modifying repository content. They also service any questions and requests submitted via the system. 


· Developers and UI Designers – these users use the system to view icons and other usability related material. Once icons are located (by either searching or browsing), users can download them for use. These users cannot modify or upload icons into the repository and must request these actions to be performed by the administrator. 

Please refer to the Use Case in Appendix C for high level information on user interaction with the system.

2.4 Operating Environment

The system is deployed on Avaya’s internal CTO server. The specification of the CTO server is as follows:
· O/S: Microsoft Windows Server 2003

· Web Server: Internet Information System (IIS)

· Database: SQL Server 2000 and Microsoft Access

· Authentication: IIS and Database both use Windows authentication. IIS denies anonymous access
· Disk: Several 100GB RAID-5 disks
2.5 Design and Implementation Constraints

The system is deployed on Avaya’s internal CTO server. MS Access is used as a relational database to store the repository data. Java is the server-side programming language, ran on Apache Tomcat 4.1 web-server. 
2.6 User Documentation

The repository is documented heavily during its development. Users and project supervisors can expect to receive multiple resource manuals for detailed descriptions of the system. Documents that are planned to ship with the system are:

Requirements

The requirements document contains the project overview and information about the system components. Users can see the scope of the intended project, functionalities, operating environment requirements, software and hardware interfaces, and other useful information pertaining to the software. This document can also be used to verify the Repository’s capabilities after development, and provide information on future upgrades or packs.   

Design and implementation manual
The design and implementation manual contains the low-level functionalities and behaviors of the Repository. It describes in detail the design specifications of the functional components, component operational parameters, system implementation, and code mechanics.  Programmers or site administrators should reference this manual for maintenance, upgrades, or alterations to the system. This document contains detailed code samples and tutorials to provide minimum ambiguity of the Repository.   

User’s guide
The user’s guide serves as a reference guide to the usage of the Repository. It contains tutorials on how to find icons, how to browse, what is the category hierarchy structure, and how to download.  Users can reference this manual if they have trouble with base functionalities of the Repository. This information is also provided from the integrated help sections within the system.  

All documents and manuals are provided in Microsoft Word .doc format.  
2.7 Assumptions and Dependencies

The user interface of the repository adheres to CTO server’s existing look and feel guidelines. We assume we have access to any style sheets, templates, graphics and documentation that would be beneficial in ensuring that we adhere to these guidelines.

3. System Features

3.1 Browsing Icons

Users can find icons by browsing through different categories. Application specific categories are provided to users to allow them to access the icons with ease and precision. When a main category is selected, the user sees all subcategories listed under the selected category. The user can continue to browse through subcategories until the icon groups are reached. Icon groups are available when the subcategories do not have further subcategories to traverse. Users can select an icon group to view all icons under the icon group. If the user selects an individual icon in the icon group, the user is presented with all of the available icon information. Variations of the icon are also displayed. These variations include different memory sizes, image sizes, color schemes, and image formats.
3.2 Searching Icons

3.2.1 Search



The user enters a set of keywords that describe the icons they wish to find. Users can separate keywords, or search multiple keywords in the system. The system performs a search on the repository database using the specified keywords.

3.2.2 Search Results



The search results display all matching icons with the given search criterion. The search criterion is displayed to the user in the search results page. The search results page shows the icons found after keywords are submitted to the system. If a large number of icons are found, the user can select how many icons to display per page. For each icon, the following information is displayed:
· Icon Name

· File Name
· Image Size

· Category Hierarchy

· Brief Description


The user can select an icon to see more detailed information.
3.3 Repository Management

Administrators of the system can manage the repository. Management is divided into two components: icons, and links.
3.3.1 Icon Management



Icon management provides the following functionalities:
· Add Icon – allows for new icons to be added to the system

· Modify Icon – allows for existing icon information to be updated

· Delete Icon – allows for existing icons to be deleted

· Add Icon Category – allows for new icon categories/subcategories to be added to the system

· Modify Icon Category – allows for existing icon category information to be updated

· Delete Icon Category – allows for existing icon categories to be deleted

3.3.1.1 Add Icon Category

The admin is asked to provide the name of the icon category.
3.3.1.2 Rename Icon Category

The admin selects an icon category name to modify. 
3.3.1.3 Delete Icon Category

The admin selects a category to delete. The category and all associated information within the category are deleted from the system. This includes all icon groups, icons, and subcategories contained within the selected category.
3.3.1.4 Add Icon Group

The admin adds an icon group into the system. The admin must provide an icon group name, and at least one individual icon image file. Keywords and description are also entered to describe the group.

3.3.1.5 Delete Icon Group

The admin deletes an icon group in the system. Deleting an icon group deletes all icons within the group, and then deletes the group itself.
3.3.1.6 Add Icon


The admin is asked to present the following information about an icon.
· Icon Name – The name of the icon

· Icon Keywords – Keywords that describe the icon for searching

· Icon File Location – File location on server’s machine

· Image size – Image dimension in pixels

· File Size – File Size in KB
3.3.1.7 Modify Icon

The admin selects an icon to modify. The following icon information is provided and can be edited:
· Icon Name*

· Keywords

· Icon Categories*

* indicates a required field for a link to be updated on the system

3.3.1.8 Delete Icon

The admin selects an icon to delete. The icon and all associated information is deleted from the system. The icon file is also deleted from the server.
3.3.2 Link Management


The admin is responsible for managing URL links to other pages such as guidelines, templates, and help pages.  The admin is asked to present the following information about the link. 
3.3.2.1 Add New Link Category

The admin is asked to provide a new link category name. Once the link category name is entered, individual links can be added to the category.
3.3.2.2 Rename Link Category
The admin is asked to provide a new link category name.
3.3.2.3 Delete Link Category

The entire link category is deleted including all links located inside the category.
3.3.2.4 Add New Link

The admin adds a new link inside the link category and is asked to provide the following information about the link:

· Link Name* - Name of the link that the user sees
· Link Description – Description of what the link is about
· Link URL* - URL of the link

* indicates a required field for a link to be added to the system

3.3.2.5 Modify Link

The admin selects a link to modify. The following link information is provided and can be edited:
· Link Name*

· Link Description

· Link URL*

* indicates a required field for a link to be updated on the system

3.3.2.6 Delete Link

The admin selects a link to delete. The link and all associated information are deleted from the system.
3.4 Common Help
The common help functionality is provided to users at all times while accessing the repository. It contains information related to site navigation, searching, general browsing, and technical terms. It also includes some key images that visually describe how a user can use certain functionalities of the system. The help page provides links to various sites in the repository for detailed references.
3.5 Usability Links

The system provides links to files that describe and illustrate the Avaya look and feel. These include:
· Internal UI standards and guidelines

· External standards, guidelines & best practices

· Avaya application examples

· Competitive UIs

In the links section, the user sees all links in the system grouped by their respective categories. For each link, the following information is shown:
· Link Name

· Link Description

· Link URL
The user can select a link to visit the associated site or document. 

3.6 Icon Questions & Requests

Users can ask questions on specific icons or request new icons via email to the repository administrators. When users enter the question and request section, the administrators’ information are shown. The admin name, email address, and telephone number are provided. Users then email the questions or requests to the administrators for consideration. Refer to B.6 to look at the questions and request user site.
4. External Interface Requirements

4.1 User Interfaces

The system is to be deployed on Avaya’s CTO server. The content hosted on this server has pre-defined set of look and feel guidelines. This system shall adhere to these guidelines and make use of existing templates, style sheets and graphics. There may be need to create new icons and graphics for system-specific functions that are not already available on the CTO server.
4.2 Hardware Interfaces

All icons in the system are stored on the server’s hard disk and the server manages access to these files. There is no direct interaction with any hardware.
4.3 Software Interfaces

The system interacts with the web server to receive and service user requests. The end-user sends and views information using a web browser. The system interacts with the database using a pre-configured ODBC driver on the server.
4.4 Communications Interfaces

The system makes use of the HTTP protocol to accept and service user requests. The user submits all requests as a GET or POST.  
5. Other Nonfunctional Requirements

5.1 Security Requirements
All users that are connected to Avaya’s internal intranet can access the repository system. In order to manage or maintain the site, the user must be an administrator to access the management tools. Accessing the repository management includes logging in with a valid username and password. Regular users are not allowed to access the management system without approval by the administrators. 
5.2 Software Quality Attributes

The following additional quality characteristics apply for this product:


· Usability – the user interface of the system needs to be intuitive enough for users to find icons with minimal effort. The number of mouse clicks required to get to a specific icon should also be minimized.


· Extensibility – the system may need to evolve at a later date to support other GUI assets such as buttons, style sheets, templates, etc. The system must be designed in such a way that future extensions can be easily implemented.


· Maintainability – the system needs to be easily maintainable. Sufficient documentation should be provided so future modifications can be performed with minimal effort.


· Scalability – the system initially is populated with several hundred icons. In the future, this number may be in the thousands. The system should be designed to be easily scalable.
Project Design
6. Common Look, Listen & Feel Assets Repository Overview
6.1 Goals and objectives

This document provides the design specifications for the repository. The components defined in the project requirements are explained in detail. Each component section provides the following information:

6.1.1 Component Operation

The system components within the repository can react to, modify, and update data in the system. This section details the process in which a component executes a required task, and alters the system in some form. The operations are described in a step-by-step fashion. 

6.1.2 System Interface
Each component interacts with the system interface. If a user uses the graphical interface on the screen, that user changes a component in the system. This section details how each component changes according to a previously selected interface. The action and, and its resulting action are described to illustrate the connectivity and relationship between a component and its inherent system functionality. 
6.1.3 Visual Representation
The components in the system are represented by graphical entities on screen. When a user looks at a graphic component, the user can select the component to change attributes in the system. Demo images and prototypes are shown in this section to illustrate the hypothetical look of the component in the final product.

6.2 Statement of scope

The scope of this project is to create a system that allows users of the repository to access and download icons from Avaya’s internal database.  The core functionalities provided by the repository are:
· Browse icons

· Search icons

· Common help

· Reference links
· Request icons from administrators
· Send questions to administrators
Desirable functionalities that may be implemented if time permits include:

· Additional GUI assets (buttons, style sheets, etc) 

· View recently downloaded icons

· Submit new icons 

· Demos via application screenshots 

· Icon comments and feedback 
6.3 System Context

The functionalities described above are tools for developers and user interface designers to use during application development. These functionalities provide fast and easy access to graphical items in the repository. Users can also browse additional links, ask questions, and request new icons. The goal for these features is to provide users with organized, concise, and detailed toolboxes that allow resources to be collected efficiently and effectively. The user can thus concentrate less on finding relevant resources, and more on developing uniformly structured applications.

7. Data Design

7.1 Internal software data structure

Icons and links are represented as objects in the system. These objects each have their own set of private variables that describe that object. The data necessary for the view are stored in XML format.

7.2 Database description

Microsoft Access 2000 serves as the relational database because of its ease of use and popularity. This allows anyone familiar with the Access software to update the repository data. The database contains the following tables:

· Icons – information on icons in the repository

· IconGroups – information on icon groups in the repository
· IconCategories – list of all categories of icons (including all subcategories)

· IconMapping – maps an icon to a specific icon group
· CategoryMapping – maps a category to another category. This is how subcategory relationships are defined.

· Links – information of links in the repository

· LinkCategories – list of all categories of links

· LinkMapping – maps a link to a specific category

7.3 Database Relationship Diagram

The following database relationship diagram lists the table attributes and relationships.
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8. Architectural and Component-Level Design

8.1 Program Structure

The Model-View-Controller (MVC) design pattern is used in the architecture of the repository to provide a modular design with clear separation of presentation logic, business logic and application control logic. The components of MVC are:

· Model – The model represents application or domain data and the business rules that govern access to and updates of this data.

· View – The view renders the contents of a model in a form suitable for the user interface. It accesses application data through the model and specifies how that data should e presented.

· Controller – The controller translates interactions with the view into actions to be performed by the model. In web applications, these user interactions appear as GET and POST HTTP requests.

8.1.1 Architecture diagram

The following diagram illustrates how the various components in the Model-View-Controller architecture interact in a web-based environment.
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When a user performs an action on the website, a HTTP request is sent to the Controller. This request is sent as either a GET or POST request. GET requests are typically sent to retrieve web pages where POST requests are sent to submit data. Depending on the request, the controller either retrieves or posts data in the database. The Controller then builds an XML document that contains the necessary data for the Viewer. The Viewer translate the XML Document into an XHTML document by applying XSLT style sheets to it. The XHTML document, along with any CSS and JavaScript code, is sent to the browser to be rendered and displayed to the user. This process is repeated for all actions performed by the user.

8.1.2 Class Diagram

The class diagram below displays the relationship between various classes of the system.
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Note: The user class is only defined for administrators.

The Servlet class is the Controller component and the Viewer class is the Viewer component of the MVC architecture. The remaining classes are part of the Model component. The DatabaseInterface class has the responsibility of all interactions with the Access database. The RepositoryModel class contains all Icon and Link objects that are necessary for the current view. This data is represented in an XML document. The Viewer applies XSLT style sheets to the XML document and sends an XHTML document to the web browser for rendering. The FileManagement manages all file and directory transactions such as creating, renaming, and deleting files and directories. There is only one instance of the DatabaseInterface, RepositoryModel, Servlet, FileManagement, and Viewer classes per user.

8.2 Description for Component Servlet

The Servlet object is responsible for receiving, validating and dispatching user requests that come through the client’s browser. These requests are received as either a GET or POST. A GET request is generally sent to request a page where a POST request submits data. The Servlet class determines which type of request was sent, the nature of the request (using URL and form parameters), and dispatch the request to the appropriate handler.

8.3 Description for Component DBInterface

The DBInterface class has the responsibility of getting data in and out of the database. It uses Java’s internal JDBC API to handle connectivity between different database platforms. The current database used is Microsoft Access 2000. The DBInterface implements a JDBC to ODBC driver, and connects to an Access database set in Window’s Administrative Tools.

All database specific actions are handled by this class through SQL statements. The JDBC API provides query methods that execute SQL statements directly into the database. The class can query searches, create new entries, and return search results from the database. It also creates Icon and Link objects from queried results used in the repository. 

The JDBC API is very flexible in connecting to different databases. If another database is to be used in the future, the API allows for fast modifications to connect to the new database.  

8.4 Description for Component Icon

The Icon class represents all of the data and procedures specific to icons. When a user is adding a new icon, an icon object is populated and then sent to the DBInterface object to be inserted into the database. If the admin wishes to modify an icon, the DBInterface produces an icon object and sends it to the RepositoryModel object to be edited. The icon parameters can be updated using the functions of the class. Once modification is completed, the icon is sent to the DBInterface object where it is updated on the database.

8.5 Description for Component Link

The Link class represents all of the data and procedures specific to links. When a user is adding a new link, a link object is populated and then sent to the DBInterface object to be inserted into the database. If the admin wishes to modify a link, the DBInterface produces a link object and sends it to the RepositoryModel object to be edited. The link parameters can be updated using the functions of the class. Once modification is completed, the link is sent to the DBInterface object where it is updated on the database.

8.6 Description for Component RepositoryModel

The RepositoryModel contains the set of categories, icons, and links that are necessary for the current view. This class contains a subset of the data that is in the database. When admins wish to add new objects into the database, this repository contains the necessary object data which is sent to the DBInterface for insertion. As new data is needed from the database, calls are made to the DBInterface class.   

8.7 Description for Component Viewer

The Viewer class is responsible for displaying the model to the user. It maintains a set of XSLT style sheets that are applied for different views. It takes the XML model as an input and applies the appropriate XSLT style sheets to convert it into XHTML. It then sends this newly generated XHTML document to the web browser for rendering.
8.8 Description for Component FileManagement
The FileManagement class is responsible for all file and directory transactions. These include creating, renaming, and deleting files and directories. It is also responsible for computing file properties such as image size, file size, and file names. 
9. User interface design

9.1 Description of the user interface

The user interface for the repository uses Avaya’s standard web template to achieve the uniformity and feel of Avaya’s intranet system. It implements Avaya’s red and black color scheme, and maintains a similar interface layout in concurrence with Avaya’s internal websites. The main webpage design consists of an Avaya logo and bar on the top (Avaya template header), a search bar located on the lower right of the template header, a category frame on the left side of the web page, and a main viewing section in the middle. All design images are provided in Appendix B. Refer to B.1 for the repository’s general layout.
9.1.1 Information Bar

The information bar is located directly under the template header. It remains static at all times while the user browses the system. Refer to B.1 to look at the information bar on the main website. The following functionalities in the information bar are:

9.1.1.1 Asset Management 

The Assent Management functionality allows administrators to access and change the repository as needed. A login name and password is required before accessing Asset Management functionalities. Regular users are not allowed to access this functionality. 
9.1.1.2 Questions/Requests

The Questions/Requests functionality allows users to send questions and icon requests to the administrators. When users click this link, they can email the administrators through their local email programs (e.g. Outlook Express). Refer to B.6 to see the questions and requests page.
9.1.1.3 Help 

The Help functionality allows users to access the repository help. Users are presented with a help page that includes descriptions on certain functionalities in the repository, as well as links to internal repository sites.

9.1.1.4 Search 

The Search box allows users to search for an icon in the database through inputted keywords. Keywords, separated by spaces or commas, must be typed into the box before the user submits the search request. Once an icon is found, all icon groups with the associated keywords are displayed in the center of the page. 


Refer to B.1 to locate the listed components.
9.1.2 Icon Category

The main icon categories are located on the left of the webpage in a frame. A file folder icon is displayed in the left frame to indicate where users can find primary categories. The categories are organized in a standard search tree structure for simple browsing. When a primary category is selected, a smaller category structure appears beneath. The navigation structure is similar to that of Windows explorer, where you can expand a specific node in the tree by clicking the plus icon and contracting it by clicking the minus icon. As users traverse down the hierarchy structure, further subcategories are shown in a similar fashion. A scroll bar allows the user to scroll up and down the frame if categories fill the viewable area. When a user selects a category, results are displayed in the center window.

A category contains either subcategories or icon groups; it cannot contain both. If the category contains icon groups, it shows the user all available icon groups in that category. No additional information is shown. A category that shows icon groups cannot traverse down the hierarchy any longer, and becomes a leaf node of the search tree. Icon groups are displayed in a uniform box, bounded by a shadow outline. The subcategory name and few icons within the group are shown as well. If the category contains subcategories, clicking on the category only expands the tree. The maximum sublevels a single main category can have are five. Refer to B.2 to look at the interface for displaying icon categories to the user.

9.1.3 Icon Selection

When a user clicks on an icon group, a new page is created that shows all versions of the selected icon. Under each icon version, the information pertaining to the icon such as name, file size, format, etc, is displayed. The user can right click and save the image. Each icon image in a subcategory or leaf node always creates a new popup window when clicked. If the icon group only contains one version, the same display method is used to maintain consistency. Refer to B.3 to view the interface for selecting icons groups, and B.4 to see how individual icons are shown.
9.1.4 Link Category

The link categories are located under the icon categories in the left frame. A book icon indicates the location of the link categories. The user can select a link category and view the associated links in the main center window. The main window consists of the links in the link category, the link category name, and link number. When a user clicks on a selected link, a new popup window is created to show the resulting page. Refer to B.5 to view the interface for selecting links.
9.1.5 Manage Icons Tab*

When the administrator selects the icon tab, the center window shows 3 distinct frames. The left frame contains all main icon categories. Below the main categories, there are options to Add, Edit, or Delete categories in the database. If the admin selects Add, a new popup window appears. The window contains text fields for the category name, and an option to create the new category as either a main category, or a subcategory. If the admin selects Modify, a new popup window appears showing a text field on the category name, and a drop down box to select the category parent. If the admin selects Delete, a new popup window appears showing which category in the system to delete.

The center frame contains all the subcategories of a selected main category from the left frame. If a subcategory contains more subcategories, then the center frame changes to show those subcategories if selected. The left frame is untouched and is accessible at all times. Below the main categories, there are options to Add, Edit, or Delete the subcategories in the database. If the admin selects Add, a new popup window appears. The window contains text fields for the name, and an option to create the category as either a new subcategory, or a subcategory for an existing subcategory. If the admin selects Modify, a new popup window appears showing a text field on the subcategory name, and a drop down box to select the subcategory parent. If the admin selects Delete, a new popup window appears showing which subcategory in the system to delete.

Once a leaf node subcategory is selected, the icons are displayed in the right frame. A directory structure is shown to the admin on the top left corner of the right frame. Below the directory structure, icon images pertaining to the subcategory are shown. The icon images have the same visual design, with the icon image in the center surrounded by shaded boxes. Below each icon image, an option to Add and Delete is present. If the admin selects Add, a new popup window appears and contains an upload button to upload the image. Once the image is uploaded, the icon is placed into the icon group that was selected by the admin. If the admin selects Delete, a new popup window appears that contains all icon variations within the icon group. The admin can either delete all images in the icon group by selecting a checkbox option, or delete individual versions of the icon separately.

If the admin selects an icon group, new popup window appears and contains all variations of the icon. An edit option occurs beneath each version of the icon. The admin can select Edit and change icon attributes such as name, keywords, etc. A new popup window appears and contains current information about the icon. The admin can change the text fields and select Submit to update the icon information.

The admin can select Add Icon Group to create a new icon group. A popup window appears that contains an upload button and text fields for icon information. The admin can upload the icon image, enter its icon information such as name, keywords, etc. and select Submit. A new icon group image then appears in the right frame to indicate the new addition. Refer to B.8 to see the administrator’s icon management screen.
9.1.6 
Manage Links Tab*

A list of links is shown in the center window when the admin selects this tab. All individual links are listed under its main link category name. Options for renaming, deleting, and adding new links to the link category are listed to the right of the link category name. If the admin decides to add an individual link to the category, a new form appears in the viewing window that provides link information, URL, name, etc. to the admin. The admin can fill these fields and click the submit option to change the link information. If the admin decides to delete a link category, all links inside the category are deleted, including the main link category folder. In addition, the admin can choose to delete or modify an individual link in each link category. Options to modify and delete an individual link are located next to the individual link’s name. If the admin clicks on the modify option for a link, link information is displayed. The admin can change the information in the text fields and click the submit button to update the link. A cancel button is next to the submit button in case the information does not need a change. The admin must click on the rebuild menu tab for the updated link information available to the user. Refer to B.9 to see the administrator’s link management screen, and B.10 on how to enter new link information.
9.1.7 Rebuild Menu Tab*

The repository has a basic version control functionality that avoids user confusion when an admin updates icon or link information. Before new link or icon information can be seen by the user, the admin must click on the rebuild menu button after an update in the database. If the admin updates link or icon information without selecting this option, the user never sees the update to the repository on the main page. Refer to B.11 to see the rebuild menu result.
* Administrator access only. The asset management link is static on the repository site and is always visually present to users. However, users cannot access this section without a valid username and password. If a new administrator is to be added, current administrators must manually insert the new admin name into the database, and provide the new admin with a valid username and password. Refer to B.7 to see the standard login screen.
9.2 Interface Usability Strategy

The user interface for the repository is very user friendly and minimizes user error. The options within the repository are mostly implemented using tree structures, drop down menus, or check boxes. This decreases the frequency in which a user may select a wrong command through the keyboard. Mouse activity is maximized while system controlled options, such as drop down menus, and checkboxes, prevent users from entering wrong selections. Although this design limits total control of the system, general users should feel more comfortable with the ease of use. 


Most of the functionalities within the repository are labeled by icons or big text. The user should have no problem locating key buttons while browsing the site. User selections usually result in bolding of the text, key information presented in large letters, and priority items in different colors.
10. Restrictions, limitations and constraints
The user interface prototypes presented in this document were created using Adobe Photoshop. The actual website is designed using XHTML. Designing in XHTML has certain restrictions that make it difficult to duplicate the Photoshop design. For example, graphics can be sliced only in rectangular shapes for the website. This may slightly affect the positioning of certain UI components. The set of fonts and sizes may also vary in the real design as they must adhere to Avaya’s existing style sheet.
Results
11. Operational Functionality
The repository provides all core functionalities initially defined by the project requirements. This system can store, browse, search, and organize icons into groups, as well as provide key links to other development resources. Icons and links can be managed through the repository management option provided only to an administrator. In addition, the users can use effective searching tools to find localized keywords specific to icon groups. Furthermore, all users in Avaya can access the system, but cannot access the management tools without proper administrative login. Emails are handled through localized email programs (e.g. Outlook Express) when a user selects an email to send. Finally, the general help functionality is implemented for users to reference if they have questions about the site. 
The detailed description of each functional component is described below:

11.1 Browse Icons

Users of the system can browse icons using the main icon category hierarchy located in the left frame. The main icon categories are first listed in tree node style, without any subcategories shown. The user can click on a main category to generate and show all subcategories included within. Each subcategory can be clicked to show further subcategories pertaining to the previously selected subcategory. Once the subcategories cannot be traversed further, the icon groups within the subcategory are shown. 

Icon groups include information such as icon group name, icon group description, and five sample previews of icons within the group. The user can click on an icon group to see all icons within the group. After selecting an icon group, the users see the icon group name, description, associated keywords, and icon graphics within the group. Each icon graphic has the individual’s icon name, image size, file size, date of image, and file name. The user can right click on the graphics to save the images for development use.
11.2 Browse Links

Users of the system can browse links in the main link category list located in the left frame under the icon category folders. The link hierarchy does not contain multiple subcategories. When the user selects a link category, the associated links within the category are shown in the center frame. The center frame contains the main link category name, and individual link information within the category. Each individual link shows the link name, link description, and link URL. The user can select the URL and visit the site associated with the selection.
11.3 Search Icons

Users can search icon groups by typing in keywords in the icon search text field located toward the top right of the website. Keywords can be separated by commas and white spaces. White spaces result in a search for the entire string, while commas result in a search for each individual word. For example, a search string named “red icon” searches an icon group that has both the keywords “red” and “icon.” A search string named “red, icon” searches any icon group that has either the keyword “red” or a keyword “icon.” 
Once a search has been submitted, all icon groups that contain the search strings are displayed in the center screen. The resulting frame includes the icon group name, icon group keywords, and five sample images of the icons contained in the group.
11.4 Common Help

The user can access the common help functionality at any time by clicking on the help link next to the icon search text box. The help functionality shows users how to use common functionalities of the system such has how to browse icons, how to search, and where to access links. The help page also contains links to other internal repository sites in order to visually show how a function is executed.
11.5 Questions/Requests 

The user can send questions or requests for icons to the site administrators at any time by clicking on the questions/requests link next to the help link. When users click this link, they can see a list of administrators currently managing the repository. The information provided to the user is the administrator name, email, and telephone number. If the user decides to email an administrator, the user can then click on the email address link, and have their default system email program handle the transaction. For example, if the user has Outlook Express installed on their machine, Outlook executes when the user selects an email address link in the repository website.
11.6 Icon Management

The administrator must log into the system in order to access the icon management tool. When an admin clicks on the asset management link, a standard login screen is shown. The admin must enter a valid username and password before proceeding forward. Once the admin is logged in, the manage icons tab can be selected. Inside the manage icons option, administrators can add, rename, and delete icon categories, icon subcategories, icon groups, modify, delete, or rename icon categories, subcategories, and groups. In addition, the admin can modify and delete individual icons in a group.
To add an icon category into the repository, the admin can click on add new category. The admin enters a new category name, and clicks on the add category button to proceed. The same process is applied when the admin adds subcategories into other categories. The admin can add individual icons only into categories that do not have subcategories. Icons are created through icon groups. To add a new icon group, the admin first enters the group name, keywords, and description. At least one new icon file must be uploaded along with a created icon group. The admin can add more icons into an icon group after the group has been created. Files can be uploaded by clicking the browse files button. A window is displayed and the admin must choose the directory and file. The admin then presses the upload button to upload the icon file into the icon group.
When the admin modifies the icon categories, the users of the system cannot see the update until the admin selects the rebuild menu option. The rebuild menu refreshes the entire repository site for users to view changes to the system. If the admin changes information through icon management without pressing the rebuild menu, the database will still apply and save the changes of the updated information. However, the users will only see a visual update to the site when rebuild menu executes.
11.7 Link Management
The administrator must log into the system in order to access the link management tool. When an admin clicks on the asset management link, a standard login screen is shown. The admin must enter a valid username and password before proceeding forward. Once the admin is logged in, the manage links tab can be selected. Inside the manage links option, administrators can add, rename, and delete link categories, and then add, modify and delete individual links inside the category. 
To add a link category into the repository, the admin can click on add new category. The admin enters a new category name, and clicks on the add category button to proceed. When the admin wants to add an individual link, the admin can select the add new link button. The result page displays the link name, link description, and link URL for the admin to complete. Once the admin enters the correct information, the add link button is clicked to update the database. 

When the admin modifies the link categories, the users of the system cannot see the update until the admin selects the rebuild menu option. The rebuild menu refreshes the entire repository site for users to view changes to the system. If the admin changes information through link management without pressing the rebuild menu, the database will still apply and save the changes of the updated information. However, the users will only see a visual update to the site when rebuild menu executes.
12. Platform Design

12.1 Development Decision

The repository was written with maintainability and extensibility in mind. To provide these characteristics with flexibility and ease, we used the Java development kit to handle the back end architecture. Java is a portable language that is specific to web-based applications. It is widely used in Avaya for web-based development. Since the repository is mainly web associated, Java is the perfect candidate. The Java API has key packages that are critical to the system. Its support in database access through its JDBC interaction, and driver connectivity is critical in accessing our Microsoft Access repository dataset. 
Java also has many external APIs such as JDOM, and Common Net that provides the functionalities needed to create the repository, relate the information into XSLT and XML, and transfer file data to and from the server. XML componentized the data such that various other programs can access the repository data. This extensibility is critical to the lifespan of our application since the data in the repository may be valuable to other systems. XML allow data to be easily ported from one application to the next. XSLT is used to separate the back end Java from the front end graphical interface and web design. This type of freedom is necessary to minimize coupling between back end components and front end design. Thus, if Avaya’s internal web templates change over time, the repository can still function properly due to the independence of the back end code.
12.2 File Upload

One critical component in our system design was file upload. This functionality cannot be ignored since the repository is ineffective if icon files cannot be saved onto a server machine. However, file upload is a tricky and complex matter. Knowledge in TCP/IP transfer, socket code, and many other file IO subjects must be learned in order to write a successful upload function. Instead of re-inventing the wheel, we decided to use Jakarta’s Common Net (CN) API to support our functionality. The CN API is designed specifically to suit our needs. It contains functions that upload files onto a host machine through the POST and GET servlet requests. The socket and TCP/IP interactions are handled in the backend, relieving the complex system routines from our development time.
Since the CN API is provided through Jakarta, it may also optimize the network functionalities with Tomcat. The API is simple to use, and is supplied with detailed documentation in example code. Thus, CN API was preferred over other Java packages due to these file networking management, and uploading routines.
Conclusion
13. Lessons Learned

This project brought forth many challenges and issues as we developed the repository system. We ran into common hinders such as conflicts between customer needs and prototyped ideas, design choices, efficient customer feedback, and more. The technology used in the development also expanded in magnitude as we added more required features into the system. However, the solutions we developed, and the answers from client communication, provided the blue print and foundation to advance the technologies that were defined.

User interface has been a key issue in creating this system. If users are not comfortable using the system, then there is no benefit in developing such a product. One misconception is that a good interface design leads to the final solution. This was not the case in our development timeline, since our initial prototypes drastically differed from the final implementation. The main issue from our usability standpoint is that an initial design can appear to create an ordered and visual appeal that is both efficient and intuitive. However, as customers test the actual product, they may decline a new design and refer back to familiarity. 
We tried to keep the repository site as close to the internal template as possible. But, the initial designs were scrapped in fear that the development team may take note to use the repository design, and base the visual representation from that into the actual applications. This was certainly an undesired result, and was a necessary change in order to keep developer confusion to the minimum. Hence, we changed the interface to appear much more formal, traditional, sharp, and application oriented (rather than a more unique design). The main point is that developing these products from design is a balance of patience. Although an initial design can work to the development’s favor, it usually changes due to customer’s demand for more structure and formality. Thus, as development begins, it is crucial to supply continuous communication and feedback prior to the product implementation. By acquiring a crystal clear set of customer needs, the prototypes may actually evolve into the final deliverable.
14. Final Results

This repository software package has incorporated all the core functionalities defined in the project requirements and design. The users of the system can browse, search, access help, request icons, send questions, visit links, and manage icons and links. Since the development time was limited to 3 weeks, we did not incorporate much of the desired functionalities that could have enhanced the core experience. The functionalities for:

· Additional GUI assets (buttons, style sheets, etc) 

· View recently downloaded icons

· Submit new icons 

· Demos via application screenshots 

· Icon comments and feedback

are still steps away from completion. However, these functionalities set a marker for future development. The repository certainly can accommodate much more desirable features in order to make the experience clear and satisfied. Additions such as adding buttons and style sheets to the repertoire of icons can save large amounts of search time, and cost. As a developer using the repository, viewing recently downloaded icons can speed up time in searching similar icons in a different group. On-site demos can certainly increase tutorial effectiveness and reduce training time. All these optional functionalities are key if this repository system is distributed through Avaya for development use. 
Appendix A: Glossary
GET Request – A HTTP request to retrieve the content of a specified URL, usually in a HTML or XHTML document. A GET request can be sent to a server by typing the URL in the Web Browser.

GUI – Graphical User Interface, an interface which merges computer graphics and software functionality for simplicity in use.  The interface usually contains graphics, logos, buttons, file icons, or other visual representations that allow the user to navigate and execute tasks with ease.

HTTP – Hyper Text Transfer Protocol, the foundation protocol of the World Wide Web. It sets the rules for exchanges between browser and server. It provides for the transfer of hypertext and hypermedia, for recognition of file types, and other functions.

JDBC – Java Database Connectivity, an API (included in both J2SE and J2EE releases) that provides cross-DBMS connectivity to a wide range of SQL databases and access to other tabular data sources, such as spreadsheets or flat files. With a JDBC technology-enabled driver, you can connect all corporate data even in a heterogeneous environment.

ODBC – Open Database Connectivity, an open standard application programming interface (API) for accessing a database. ODBC can access files in a number of different databases; including, Access, dBase, DB2, Excel, and Text. In addition to the ODBC software, a separate module or driver is needed for each database to be accessed.

POST Request – A HTTP request used to post data from an HTML form to a server-side form handler that processes the data. The request normally supplies the information in HTML form to the Web Server.
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B.1 Main Page
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B.2 Categories and Subcategories
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B.3 Icon Groups
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B.4 Icon Selection
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B.5 Link Categories & Selection
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B.6 Requests & Questions
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B.7 Administrative Login
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B.8 Icon Management
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B.9 Link Management
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B.10 Adding Links
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B.11 Rebuild Tree
APPENDIX C: Repository System Use Case


















The administrator has all the privileges of the Developer/UI Designer and can also manage the repository.
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