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Abstract

The Project Organizer is a customized tool that allows users to organize their projects. As project engineers, they have many obligations to keep track of all project related information and have the information in one place, but few tools that are specifically designed to meet this need. The purpose for this project is to organize projects and the project related information in one place. This project was developed so that users could be easily to retrieve the information without searching. It did save lots of time. Estimating the project cost is one of the project processes for engineers. This tool was also developed to calculate the project cost. 

1. Introduction

This project was developed for project engineers in local engineering consulting form. As project engineers, they are normally in charge of several projects within one year. The company has the project website, which is organized by groups, but not by individuals. They have to search their projects on the company website. It does take a lot of time to get the information.

I was asked by project engineers to design a web-based tool to organize their projects. This tool would solve the problem by allowing engineers to have all project related information in one place, and reduce the strain of manual search.

2. Project Overview

The goal of this project is to develop a useful tool that solves the project organization problem. A client can be any standard computer with a web browser, particularly Internet Explorer 5.0 or higher, and Netscape 6.0 or higher. The project information is saved on the website, which makes the information easily retrievable. An overview of highlights of the product:

· Consistent and user-friendly interface – The web-based user interface requires no extra learning time needed for users to start working with it.  No special knowledge or skills should be assumed on the part of the users. 

· Fast access to the pages and data security – Data security should be well take care of via the password. There is no system delay.  

· System functions 

· Allow the users input data

· The information should be easy to store and retrieve. 

The form was created by following the format, which was provided by engineers. Upon initialization of each form the user must first fill the information and save them. After the information has been saved, the user can reload the information and update them.

The information is saved as the documentation object on the web page. They can be retrieved and deleted. Each page performs different function. The properties of the object correspond to the attributes of the HTML elements on the web page. This applies to event handler attributes as well. I used JavaScript to invoke event handler functions directly since the values of JavaScript event handler properties are functions. 

The project was designed by using the primary navigational framework and a set of primary application windows including a login page, main page, project managements, personal notebooks, and project costs. It also included an online technical support. The user interface was based on the support provided by HTML along with languages such as JavaScript that can associate programs with components on the page. More information of this project is shown on section 4.1.

3. Project Requirements

The requirements of the project explained were fairly general. They had a general idea what kind of product it should be, but they did not have detailed requirements at beginning. I employed the prototyping methodology and summarized their ideas.

3.1 Functional Specifications

· The system must display a form that allows the user to create, save, and delete the project information.

· The system must allow users to input the data, and the result must be shown on the screen.

· The system must allow users to add personal notes.

· Access to the main page must be authenticated by username and password.

· The system must have the error handling that indicates users’ invalid operation.

3.2 System Specification

The system must be constructed using JavaScript running the web browser. A web browser such as Internet Explore 5.0 or Netscape 6.0 or higher needs to be installed. It also needs a web server. The resolution of the system, 1024 by 786 pixels or more, is recommended since it might result in an undesired if the resolution is small.  

4. System Design

Due to the selection of the web programming, a true object-oriented design is not possible. However, a modular decomposition and event-based design was performed. Events occur when the user is interacting with the browser. An event handler is a way of capturing an event and making specific code execute.  
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Figure 4-1. System Design Flowchart
4.1 User interface Design

To design the user interface, there are two key issues which are how information from the user can be provided to the computer system and how information from the computer system can be presented to the user. The primary styles I used were form fill-in where a user fills in the fields of a form, menu selection where a user selects an item from a list of a menu, and action button where a user presses a button that causes some action to be initiated. 

In this project, the users took part in the interface design process. The approach to design was user-center design that depended on interface prototyping and user involvement throughout the interface design process. I created a graphic using the graphic software for the pages. To attract the users and emphasize the purpose of the project, I used simple color to make the pages clearly. 

The page in figure 4.1.1 is the first page of the project authenticated by username and password. The information about this tool is displayed.  It gives users an idea what this tool is. It also includes an online application form to apply for using this tool. If the user enters an invalid username and password, the error message will be shown on the screen. In this page, a simple graphic and a highlight table for text were created to catch their attention. A error message will be popped up if the user’s inputs are invalid.
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Figure 4.1.1. Login page

[image: image2.png]P —

ok

o 2 0

Sop  Refresh  Home Search

ckress | € C:ADocuments and settingsiDefauliDesttoplprojectindex. i
Lk (@ actvty ) Customize Links B Entertanment 5] Free Hotmal [l

&]pore

The Proje

Thank you for usin

Use:

Pass




Figure 4.1.2. Error message for invalid username or password

The application form in figure 4.1.3 allows the users to input their personal information. If a user skips a line, input an invalid name or email, or does not select one of occupation in the list, it will show a warning message and focus on the line you skip.  
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Figure 4.1.3. Application form for a non-member 
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Figure 4.1.4. An error message of skipping the first name
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Figure 4.1.5. An error message for not choosing an occupation in a drop-down box
The main page is shown in Figure 4.1.6 that provides links to project managements, personal notebook, project cost, and an online technical support. If users have any question regarding this software, they can be helped through the online service. 
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Figure 4.1.6. Main page 
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Figure 4.1.7. Project managements

The page of project managements shown in Figure 4.1.7 allows users to create a new project, save, delete, and retrieve it. The client can input all information on the page and save the information. After users save their project, the name of the project that is loading and total saved project(s) will be shown on the screen. It is convenient for users to check the project information by clicking the button.  

The page below is the personal notebook that allows users to create a personal note such as meeting records, inspection notes, or conversation with the client. When the user clicks the link add notes, a pop-up window (Figure 4.1.9) will be shown on the screen for the user to write the information that can be saved on the Web. The notes also can be deleted by clicking the delete notes. The error messages will be shown if the user makes an invalid operation such as adding an empty note and deleting an empty note.
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Figure 4.1.8. Personal notebooks
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Figure 4.1.9. A pop-up window for adding the information

The project cost page allows users to input the cost for senior engineers, staff engineers, administration and direct cost including traveling, hotel, etc. It will show the total cost which gives project engineers an idea how much the project will be. 

[image: image11.png]2 estimate tool - Microsoft Internet Explorer.
Fie Edt Vew Favortes Took Hep

. . © N B & L % @ @ 1 L =

Sop  Refresh  Home Search  Favorles  Meda  Hstary wai print

icdress | @) CHiDocuments and Settings|DefaulDesktopprojectiproject costiprojectcost.htm
L (@ actvty (5] Custonize ks [ Enertanment () Free Hotmai [ instant Internet () nternet Radio [ iy Presario [ orie store

Project Cost

Back to Main Page

Project Name:

Project Number:

Labor Costs :

Senior Engineer - Design hours

Enter the hourly rete for the Senior Engineer(s)

Sub Total for the Labor Cost Do notfill tis

Staft Engineer- Design hours

Enter the hourly rete for the staff engineer(s)

Sub Total for the Labor Cost Do notfill tis

Administiative supportlabor(otal costs)

Describe the direct costs used to the project (e.g. trip, materials, etc):

3 Conputer

timate t (38 1tz e




[image: image12.png]2 estimate tool - Microsoft Internet Explorer.

Fle Edt View Favortes Took Help

<

Back.

Address

© M B & P % @

Forward Sop  Refresh  Home Search  Favorles  Meda

e | 2

History wai

&

&) C:\Documents and Settings|Default|Desktop|project|project costiprojectcost.him

L 1@ actvty (5] Custonize ks [ Enertanment ) Free Hotmail [ instant Internet ) nternet Radio [B iy Presario [ orie store

Total Costs:

Direct Cost Sub Total

Do notfill tis

Direct Costs - Tax Percentage (2.9, enter 0.1 s 10%)

Total of the direct Costs

Do notfill tis

Labor Sub Total

Do notfill tis

Labor Costs - Tex Percentage(e.q. enter 0.1 a5 10%)

Total of the Lahor Costs

Do notfill tis

TOTAL

Do notfill tis

CALCULATE

timate t

3 vy Conputer

40 11:19p0





Figure 4.1.10. Project Cost

4.2 Data structure

The data structure used in this project was relatively simple.  The primitive data types and composition data types including object and array were used. Data and math objects were used to provide methods for manipulating mathematical data.  The cookies data types were also incorporated in the design. The flowchart below shows how data store and load.


Figure 4.2.1. Data flowchart
4.3 System Architecture

The original design for this project was to use database to store the project information. Since the clients wanted to fast access the pages, and using database to retrieve the information would cause many seconds of delay, the design was modified to store the data using cookies and objects instead of running the program on the server to connect to the database. The most difficulty part for this project was how to pass form data or elements to functions. 

The application started in the login page. It was authenticated by username and password, which were stored on the server via cookies. The main page was a HTML page with links. Each linked page in the main page performed different functions. On each page, there were many buttons that perform different functions. With a button clicked, it invoked a function that worked with form elements referenced in the function. The pop-up window was designed in this system that allowed JavaScript to obtain a reference back to the window that opened it such as a help link. 

4.4. Algorithms

The most important algorithm in this system was the client/server interaction. The process to update the document components, or modified the documents in other frames to outcome some limitations of a single page.  The window can exist inside another window. This allows multiple documents to be viewed at the same time. All dynamic ability of the web forms was based on the information stored in the document objects. The tough task for this project was event capturing. I spent most of time to research how a new event object was created and passed automatically to the event handler functions. 

The useful method for this project was reusing code. Since the same required functionality popped up again and again, the source codes were repeatedly used. Reusing codes was the efficient way to organize the codes and was easy to maintain system. 

5. Software Development Process 

With few requirements for this project at beginning, the prototyping development methodology was used. The process was to gather new requirements by showing them an initial prototype. It was repeated until they satisfied the product. 

5.1 Programming, Testing, and debugging

I spent most of time in programming, testing, and debugging. Since I did not use JavaScript before, I did research for this language and tried to understand how JavaScript interacts with the web browser. For example, the JavaScript form object represents an HTML form. It is the element array, which contains JavaScript objects that represent the various input elements of the form. The bug was that the function did not work properly when an event handler invoked it. Sometimes it took me more than one day to debug. Sometimes it took me more than a week to figure out the problem, for example, the input information could not be saved correctly or be loaded. 

The most time I spent to debug was on two pages, project managements and personal notebooks. These pages had many function buttons and function links. The document object has a forms array property that stores each form object corresponding to a form element. When testing the code, some element arrays started at 0, some started at 1. It caused the error message, and took me several hours to fix the bugs. The efficient way to test the codes was unit tests that involved verifying that each unit meets its specification. 

5.2 Prototyping and Requirements Challenges

The lack of formal requirements and the use of prototyping presented several challenges. The most significant challenge was the addition of new requirement after project engineers viewed the prototype. The new features were added as followings.

· Add a function that loads the saved projects starting at the first.

· Show the project’s name and total saved projects on the screen.

· Add more contents on the project managements page including a drop-down box for months.

· Add tax rate to calculate the project cost.

The new features above did not require significant changes to the code but did require more time to work.  The actual time work and the projected work schedule set up at beginning were the same since I basically followed the timeline for the project, and the clients did not add many new features that requires significant changes to the code. 

6. Results

The project organizer was completed on time and was used successfully to organize projects. Overall, this project met their requirements, and the project engineers satisfy in using this tool. 

6.1 Final program
The screenshot flowcharts of the final program are shown below. The user interface in section 4.1 and the user manual in Appendix A depict the detail of the project.  
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Figure 6.1 Screenshot flowcharts

6.2 Future Steps

The success of the application has prompted a request for future development. The request is adding more functions to this tool that can organize the AutoCAD drawings. They will give me the requirements by end of this year. This also includes the graphic design. I intend to work on this next year.

7. Summary and Conclusions

The Project Organizer was developed for project engineers with the goal of organizing the projects. It could save the average engineer a significant amount of time and also limit the probability of missing project information. The project was completed on time. In the development process, the prototyping methodology was used for feedback. The final product met the requirements for project engineers. They satisfy with the final product and will expand the features in the future. 

This project was challenging for me because of the languages to learn and the lack of the requirements at beginning. I had experience in the web programming such as PHP, java applet, etc, and also had experiment in HTML. But JavaScript was the language I had to learn for this project. I was excited to get the opportunity to produce this web-based tool for project engineers. I gained the experience in software development process. 
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Appendix A: User Manual

Minimum System Requirements

Standard computer with a web browser

Web browser: Internet Explorer 5.0 or higher, and Netscape 6.0 or higher

Starting the Program

Running the program by typing your URL assigned by the company. The index page below will be loaded automatically.
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Input the username and password if you are a member. Otherwise, click apply to fill out the application form below. This will be sent to a person who is in charge of the company website. 

[image: image16.png]2 Apply form - Microsoft Internet Explorer

Fle Edt View Favortes Took Help

0. .0 M B 6 L~ % @ & 2 &

Back. Forward Sop  Refresh  Home Search  Favorles  Meda  Hstary wai print

ddress | €] CHiDocuments and Settings|Default|Desktopprojectiapply formiform.htm
L (@ actvty (5] Custonize ks [ Enertanment ) Free Hotmai [ instant Internet () nternet Radio [B iy Presario [ orine store

Please sign our form

Instruction

First Name: Enter your frst name and mid name

Last Name: Enter your last name

Oceupation: Choose your occupation

E-mail: Enter a valid email address (¢.g myname@domain com)
Reasons: Enter the reasons why you apply.

Click submit buiton to sent the information after fiishing the form.

First Name

Last Name

Occupation Chooseone v
Emal Project Engineer
Reasons Siafl Engineer
Others
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After logging in, the main page will be loaded automatically, which includes four links: project managements, personal notebooks, project cost, and technical support. If you have any question regarding this product, click the online help – technical support. This will directly connect to a technical service that helps you to solve the problems.
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Project Managements

The first link directly goes to the project management page. In this page, you can input the project information and then click the function button. If you save the project information, each project’s name and the total number of the saved project will show on the screen.

       Button function:

· NEW: If you want to create a new project and save it on the Web, you need click this button first to start a new project.

· CANCEL: After clicking the NEW button and you do not want to save the information you are creating, you can use this button to delete the project created.

· SAVE: The function for this button is to save the information on the Web. To create the project that you want to save it, you need to click the NEW button first and then use this button to save the information created.

· PREVIOUS and NEXT:
<<: This is a previous button that goes to previous projects.

>>: This is a next button that goes to next projects.

· LOAD: This button allows you to load the saved projects that you created. The projects will start at the first one. You can use the  <<  button or the >> button to search the projects.

· DELETE: Choose the project by using << and >> buttons and use this button to delete the project you do not want to keep.

 Create a new project:

To create a new project, you must click the NEW button first, and then input the project information. If you want to save this information, click the SAVE button. 

Otherwise, click the CANCEL button to delete the project you created. The screenshots below shows the steps.
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Load saved projects:

To check the saved information, click the LOAD button to load the saved projects. It starts at the first one. The project name and the total number of saved projects are shown on the screen. Click the << or the >> button to choose a previous or a next project. 
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Delete project: 

To delete the project, click the << or the >> button to choose a project you want to delete and then click the DELETE button. 

Personal Notebooks

In the personal notebook page, click add notes on the top left. A pop-up window will be shown on the screen that allows you input the information. To save the information, click SAVE button. The information will be saved on the personal notebook page. Otherwise, click close to exit. To delete the information, put the check mark on the information and click delete note in the middle.
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 Project Cost      

In the project cost page, input the number to the form and click CALCULATE button to calculate the cost. This total cost is shown on the screen. 
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                 Total Cost

Appendix B: Code Listing

See project.zip file.
Apply
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Click save button, and the information will be shown on the personal notebook page
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