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1. Introduction

1.1 Goals and Objectives
ProjeX is a project management tool to supervise multiple projects and tasks for companies. It is a web-based tool so company members will be able to manage their tasks remotely. ProjeX will also allow lots of users with different titles and statuses in the same project to consult and make changes on the tasks they are assigned to in the limits their statuses permit. Additionally there will be file uploading capability.
The testing procedure of this kind of software project must cover all of its features. So at the end we will be sure about our product is bug free with a higher quality level. After effective testing, users will be able to capture the general design and logic of the product easily. This will help them to use it in a more comfortable manner. 
1.2 Statement of Scope
Computer engineering test methods matured enough to have some standardized levels which are unit testing, integration testing, validation testing and high-order testing.  During these four phases ProjeX will be tested as regards for the web application and database management. 

Unit testing aims to solve the problems related to the internal processing of the software. So during this phase white-box testing mechanism will be employed. After being sure that all the units are working appropriately integration testing is there to relate the whole system. This will be done using black-box method. 

Testing should also validate that design and application of the project relate to each other. To be confident about that there are questions waiting to be answered throughout testing process. These can be listed as follows:

· Are there any problems while reading from the database or writing to the database?

· Does the application keep the data in secure?

· Does the software is efficient as regards for time complexity?

· Is there any conflict if more than one person accesses to the database?

· Does help files are easy to understand?

· Is the graphical user interface easy to use?

· Does it work in different browsers (since it is a web-based project)?

· …

1.3 Major Constraints
One of the major constraint is about client side testing of ProjeX. Since this is a graduation project it does not have a chance to be published to the public to test. So the whole testing procedure is limited with the project team. Anything that team members did not mind will be a potential risk about the project.

Another problem is about hackers. ProjeX does not have its own encryption mechanism while getting and validating the passwords. After first release this constraint can be thought one more time.

2. Test Plan

2.1 Software (SCIs) to be Tested

ProjeX will run under web server. It does not do any installation & un-installation processes. During the execution the program input will be taken from the users and output will be generated and displayed to the users from the interfaces. So testing will occur only in interfaces. These interfaces and their testing process are described below: 
Before all in all pages date, time and current user name and title displays are common. These should be tested for being error-free. 

Also since a multi-user project all of the cases described below should be tested in two browsers. We mean to make a change in one window and waiting to see the result in the other one.

2.1.1 Interfaces

Company signup page
Signup process starts with the creation of companies account first. To sign up some of the data must be provided to the system. We will test it by trying to signup with less information. System should display a warning and do not continue to the process. 

Company member signup page

Since signup has two steps we will try to break down signing up after first step; and then trying to login with the company name, and then trying to sign up with the same company login information but this time completing the procedure. After signup whether account information is received to his/her e-mail address will be checked.
Account login page

Attempting to login with wrong company login name, member login name, and password each time will ensure account login page.
Project pages
· Create Project
Trying to create a project with the same name is test case. Or trying to create a project with “done” status or “100%” done status will be tested. A project member with no permission to create the project will try to create a project. Creating a project with a starting or due date which has passed already will be tested.
· Modify Project

Trying to delete the manager of project (there can not be a project without project manager according to our design) would be an error. We should test that it does not occurs. Trying to change the status of a project with incomplete task(s) to “done” or “100% completed” should be tested.  A project member with no permission to modify the project will try to modify it.
· Delete Project

Trying to delete an incomplete project would be a bug. We must be sure that it does not happen. A project member with no permission to delete the project will try to delete it.
· Display Projects

Filtering of projects (complete, incomplete) will be tested. Ordering of projects (time, status, completed percentage, etc.) will be evaluated. Displaying project details properly will be ensured.
Tasks pages
· Create Task
Trying to create a task without a project, or owner (although they are generated by the program by default) will be checked. A user without permission to create task will experiment to create a task. Creating a task with a starting or due date which has passed already will be tested. Assigning a user, group, or resource (who has other task(s) between the start and due date of task) to the task will be verified. Whether the necessary information is delivered to the e-mail address of the assigned member will be tested. Trying to create a task with “done” status or “100%” done status will be tested. For dependent tasks trying to give an earlier due date than the task it depends on is test case and it will be examined. 

· Modify Task
Trying to change the status to “done” or percentage of completion to “100%” of a task having incomplete subtasks or dependent tasks will be checked. Trying to change the creator or the project that it is owned by will be tried.
· Delete Task
Trying to delete a task having sub or dependent task(s) will be examined. An incomplete task can not be deleted. It will be ensured. 
· Display Task
Filtering of tasks (complete, incomplete) will be tested. Ordering of tasks (time, status, completed percentage, etc.) will be evaluated. Displaying task details properly will be ensured.
Groups page
· Create Group

Trying to create a group without group leader will be checked. A user without permission to create group will experiment to create a group. Trying to add a member with no account to the group will be tested. 

· Modify Group

Trying to delete task(s) that the group is assigned to will be tested. 

· Delete Group
Trying to delete a group having incomplete task(s) will be examined. 

· Display Group Details
Displaying group details properly will be ensured. Whether the hyperlinks to group members are correct will be verified. Groups based Gantt chart display will be examined.
Resources page
· Create Resource

Trying to create a resource without any information, even name will be checked. A user without permission to create resource will experiment to create a resource. 

· Modify Resource

Trying to change the status of a resource to “available” if it is being used by a task is an error. This will be checked.

· Delete Resource

Trying to delete a resource which is in use will be checked.

· Display Resource Details

Displaying resource details properly will be ensured. 
My office page
ProjeX provides a facility to its users to see their personal information, their tasks and projects in a private page. Each user has the access to his/her page. Here he/she manages his/her plan. So nobody else should see another members “my office” page. Also information here must be error free.
“My Office” page displays member’s permissions also. But if the member does not have a permission to “change the permissions” he/she should not do so. 

The task with the closest due date should be marked with a red ellipse. This should be verified.
Help pages
Whether help pages are comprehensive. In other words help pages should have information on the overall processing of the system. It should be tested with a foreign person to the application.
Gantt chart 
Changing the task(s) start and due dates and task’s assigned member the resulting change in the Gantt chart will be verified. After deleting or adding a task Gantt chart will be tested. We should check whether it is working properly if we alter the assigned member to a group or vice versa.
Statistics &   performance
This feature of ProjeX is related with some algebraic operations and formulations. After making appropriate changes the result of these operations should be tested. Also performance has a graphical view. It should be correct also. It should reflect the operations result effectively.

Language conversion
ProjeX is designed to have two languages, Turkish and English. Anytime in any page user requests to jump to the other language system should do so. This will be tested.
Warning pop-ups

Any error or potential error should display a pop-up window before continuing. These error cases are listed above.
2.2 Testing Strategy

As it is mentioned above we will use four types of testing methods.
2.2.1 Unit Testing

The modules of  ProjeX are listed below:
1. Help Module

2. Create Account Module

3. Login Module

4. Display Project Module

5. Project Operation Module

6. Task Operation Module

7. User Operation Module

8. Group Operation Module

9. Resource Operation Module

10. Graphical Data Display Module

11. My E-Mail Account Module
12. My Office Module

The first level of testing should guarantee that all individual parts of the project is bug-free. Here unit testing is used with white box method. All independent paths should be tested at least once. All cases requiring a logical decision should be tested for two different answers. All loops should be checked. 
2.2.2 Integration Testing

Integration testing is inevitable for ProjeX since data is read, write, and kept from different modules. There should not be any conflict while passing the data from one to another –modules should be integrated each other. Integration must be done in the following order:
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2.2.3 Validation Testing

This phase is to validate that the application and the needs of the client (in this case our supervisor and professors) match each other. So this phase is done with them like a demo. The requirement analysis report may orient us in this case to understand the modules.
To test the product for validation we will prepare some test cases (inputs) which can result in errors. All the test cases and others requested by the client will be given to the system and the results will be investigated.  If errors occur than necessary notes will be taken and then they will be fixed.

2.2.4 High-Order Testing

This is the last level of testing so applied to the final result and different methods are used.  
· Recovery testing
ProjeX is a tool that is used throughout the day. After login a session is opened to user. In case of power-cut or web-connection lost data should not be lost. These cases are tested in recovery testing.
· Stress Testing
If many people try to access the system server should not be in deadlock. This case is tested here.
· Performance Testing
Having thousands of projects and millions of tasks should not affect the performance of the software. Also it should run on PCs with low technology.
2.3 Testing Resources and Staffing

During testing procedure Pro_c’s all members will be employed. And also we are planning to work with other companies working on the same project. We think that since they know the problem very well they can test it very effectively. Also our supervisors and professors will test the product.

Other than human resources we will use personal computers and laptops with different qualities to test the performance of the product.

Staffing of testing procedure is as follows:

Test Team Leader: Duygu Saracoglu



Unit Tester: Nazim Yenier



Integration Tester: Sevgi Bayraktar



System Tester: Yasemin Sahin

2.4 Test Record Keeping

Test records will be kept in a word editor file by every member to keep the results of the tests being done.
2.5 Test Schedule
Project Test Plan

Prepared: April 25th 2005 - May 8th 2005
System Testing
Although system testing has been performed since the project has started, the final tests on final package will be done between these dates.
May 15th 2005 - June 10th 2005

2.6 Testing Tools and Environment

Testing tools and environments are as follows:
· Microsoft Visual Studio .NET 2003 framework

· ASP for internet programming

· C# for infrastructure coding 

· MS SQL 2000 for database

· These tools’ deguggers will also be used.
After each member will test his/her own modules with the testing methods specified, the other members of the project team will also test those modules in order to obtain a different kind of view.
3.0 Test Procedure

The testing procedures will be described in detail in this section.

3.1 Software (SCIs) to be tested

Please refer to the section 2.1 for the list of modules and specification plan of these modules.

3.2 Testing Procedures 

Here we will use different testing methods and explain what will be done with each of them to obtain the best and most accurate performance from our software. 

3.2.1 Unit Testing

The modules of ProjeX will be tested unit by unit here. All crucial logical paths to find the errors within the modules will be tested with a white box approach to test the various parts of the ProjeX. The most important pages and links are considered here. The repeating fields will not be considered again and again.

Company SignUp window


Continue registration: This button will send name, username, address, telephone and e-mail of the company to the database. So when it is clicked the things to be considered about the textboxes are:

· Check if all text boxes are entered an input,

· Check if telephone number is entered correctly(country code, area code and local number) by warning the user with a message if it is input wrong

· Check if the entered e-mail is in the correct format(-@-.-).

· Check in the database if the name and company username are unique in the database.

When this button is linked, it should also redirect to the second phase of the registration process which is the Create admin profile page.


Help: We need to check if this button will lead the user to the information page about ProjeX and to the help pages for how to use the website.


Turkce: This button will be checked whether it links correctly to the Turkish version of the site.


Signup: This button will be checked if it can refresh the page.

CreateProfile window


Create profile and notify user: This button will be clicked after the information about the admin of the system and his/her permissions are entered. The points to be considered here are:


-Name, surname and  e-mail of the administrator is entered correctly by checking the name and surname boxes and the format of the e-mail. 


-The admin needs to check the checkboxes to assign general permissions to himself during the course of company account login. These checked boxes should return the Boolean type of response to the database so that these will be checked if they run correctly.

signup, Turkce and help buttons will be checked for their correctness all the testing processes the same way as described in the sign up page.

Help window


This window will be checked to display the help documentation correctly. It will be checked if the links on top of the page are clicked then the page leads the user to the correct section of the help documentation.

Default window


Login: This is the window where log in to a user account will occur. So there will be many users logging in to the system. So when the login button is clicked these should be tested for correctness:


-Company login name exists in the database,


-The owner of the entered username belongs to that company in the database and a valid entry in the users table,


-The password entered by the user is valid and accurate (at least 4 characters) and 

It belongs to the user with the username.

This button is checked if it leads the user to the correct page which is the page that displays the tasks of the project number one of that user.

Tasks window 


In this page whether the tasks which that user is assigned in the first project he/she was assigned should be displayed correctly. So it will be made sure that the correct session for the correct user is opened and the correct task entries are retrieved from database for that user.


The projects combo box in this page will be checked to show the list of projects that the user belongs to in that company account so it should be tested if it displays the correct list of projects. When a project from this list is selected, whether the tasks of the correct project are displayed should be tested.

Create, edit, delete buttons should be checked whether they lead to the correct results in the database.  The points that should be considered are:

· Whether a task can be correctly inserted to the database considering the correct project with the correct data values in the fields when the create button is clicked.

· If the result of clicking on the edit button makes the correct and valid changes in the database. If the due date of a task is changed, for example, the dependency information should be tested to change correctly.

· If a task is deleted by clicking on the delete button, it should be checked that this entry is correctly erased from the table of tasks considering the changes in the task dependencies and the critical path create by the tasks. 

If there is an error processing the functions of these buttons, correction messages are checked to be displayed to inform the user.

The important point to check here is that if the user has the permissions to edit data in the tables of the database. So by the session information, it will be tested if the user has the necessary rights.

My Projects window

In the MyProject page the things to be considered are similar as the tasks page. 

· The correct projects that belong to the session user are displayed,

· The columns in the project table are correctly retrieved from the database table and displayed,

· The options from the combo boxes are displayed correctly and they return the correct entries if any of them are chosen. If there are no rows satisfying the criteria selected then a message is checked to be shown about this.

Filter: this button should be tested to display the correct selection from the database according to the options chosen from the combo boxes besides.

A welcome note with the name of the session user is checked to be displayed at the top left of the page.

The buttons that are used to edit task, project.. information will be active to the user who has the correct permissions so that property should be checked. 

Create project, create profile, delete profile, create task, delete task, create group, create resource: This buttons are checked to direct the user to the related pages considering the user rights.

Critical path: This button will be checked to direct the user to the critical path computations page. 

Statistics: This button will be checked to redirect the user to the statistics about his/her tasks and projects’ current situations.

Gantt Chart: It will be tested if this button redirects the user to the page where the Gantt chart of the tasks and projects are displayed correctly.

Files: This button will be checked to lead the user to the file uploading/downloading page with the current session information of the user.

These links in the following pages will perform the same so they will be checked in the same manner describe above.

Create Projects window

This page is tested to be displayed to the users who have the permissions to create projects who are the project leaders. 
The projects that were previously created for that company should be checked to be displayed on this page so that the user wouldn’t create the same/similar project more than once and also to show the current statuses of the projects, so that the newly created project should have the accurate due dates and resource sharing. 

Create : When this button is checked, the system will make sure that the project is created in the correct database table and belonging to the correct company with the valid entries.

Create Users window

This page is tested to be displayed to the users who have the permissions to create user accounts who are the project administrators. 

Create User : When this button is clicked, the following issues should be considered in the testing:

· The name and the surname of the user is entered,

· A unique username is entered for the user and random password is created for that user using the name and the surname of the new project member.

· When the button is pressed, these entries should correctly be sent to the database and also notification mail should be sent to the e-mail address of the new member which is entered in another textbox in this page so that the project member is informed about the login information about his/her account and the company login-name. Also a warning to the notification mail should be appended that the new member should change his/her password immediately when he/she logs in to the account.

· Also the permission should be chosen for the user so that what the new member can do when he/she logs in the system. So the permissions field are compulsory to be filled and the whether the user is warned to fill them should be checked by the system. So these will be tested in the first place.

User Profile window

When the user logs in to the system, and clicks on the my profile button, he/she should be redirected to this window where he can change passwords and enter the address, telephone, department, title, position, interest and skills text boxes. These fields need to be filled in the first place. So these entries should be checked to be entered by the system.

Update entries: When the user clicks on the update button, the changes in the textboxes will be sent to the database and the tables will be updated. If the user enters empty or invalid information he /she should be displayed a correction message.

Modify Task window

After the permissions of the session user are checked, if the user is redirected to the modify task page, the things to be considered are:


-The project number and id are untouched so that they should be tested not to be changed by the user


-The progress and dates text tables should be changed appropriately, for example the %done of the task can be selected from the combo boxes and it should be checked that these combo boxes show correct and updated information from the database.


-When the date of the task is changed the testing should consider the dependency and critical path computation for the tasks.

Group Create window

After the permissions of the session user are checked, if the user is redirected to the group create page, the things to be considered for testing are:

-If the members of the project to be added to the group are displayed correctly, and added to a list when they are selected from the combo box,


-Whether a group name and number are entered are tested,


-The resource list assigned to the group is displayed as a list, 


-Whether this group is created correctly in the database and the proper table projections are made when the members are added to the group and the group is assigned a unique group id.


-Whether the aim of creating this group is specified and the members are notified of the assignations to that group.

Resources window

-The resources of the project should be displayed as a list and the user with the appropriate permissions should be tested to do the permitted jobs on the resources. The correctness of the entered information can be considered to carry the same properties described above for the other text boxes.

Gantt Chart window

The Gantt Chart display is the most graphical interface of the system and should be handled with utmost care. The visual parts will be tested to be obtained correctly from the task table which contains the task names and tasks’ start and due dates. And these interface needs to check the dependencies table to show the dependencies between the tasks visually. It should be carefully tested that the correct subtasks are correctly displayed under the correct tasks and they are in accordance with each other.

Weekly display: It should be tested when this button is checked on the Gantt chart page, the Gantt chart is displayed week by week, starting from the task with the earliest start date and ending with the task with the latest due date.

Monthly display: This button should correctly display the monthly view of the same Gantt Chart.

File Upload window

This window shows the link to uploading a file from the user’s computer and the list of uploaded files to the system. It will be tested that the file is correctly browsed from the pc of the user and uploaded to the system and sent to the appropriate database table.

My Office window

-From the my office page, the user can see the previously defined my tasks and my projects page and in addition to these, he/she can the statistics of himself/herself.


-By clicking on the preferences button the user is redirected to the page where he/she can the preferences of his account previously described.


-It is tested to select the correct entries from the database tables, if the options from the combo boxes on the upper part of the page are selected and the filter button is clicked.

3.2.2 Integration Testing

All windows will be tested from the client’s side of view in this Testing method.

We will try to see how our program would work on the client’s side of the program. We can do this by putting our program on internet and access from another computer and see if the program works correctly with the user’s browser capabilities. If there are problems occurring they will be handled immediately since at the end of the test all the results should be positive. All of the software components should work properly. The errors faced will be added to the word document so that they will be considered to be corrected by the members.

3.2.3 Validation Testing

Since we don’t have actual customers to check the validity of the system in accordance with their needs, we will not spend too much time on this testing phase. But all the members will check the other members’ modules with the eye of the customer so that the bugs in the different parts of the software can be identified. All paths of information flow will be checked by displaying all combo box results and selections and filtering applications.

3.2.4 High-order Testing  

We will combine four test methods to obtain the best results in the case of  performance, recovery, security and stress issues:

· Recovery Testing

That the software can retrieve the lost data or send the correct information as a whole or no information to the database is the main concern of recovery testing. When invalid information is tried to be entered in any one of the text boxes or an invalid operation is tried to be done, the user should be notified with a warning and told that there were no changes made by his/her last action.

· Security Testing

Security testing will let us test the security issues like password authorization and correct uses of the permissions:

1. Password Login

The users will log in and log out from the system and they will have a unique user name and a password attached to it that will be checked during the log-in process.

2. Permissions and Partial Access

It will be tested if an unauthorized user will try to access parts of the software that he/she is not permitted to. The user will display a page with the links active only for the ones he/she is permitted to use. The most authorized members of the company will be administrator and the project leader of the company and they have the most number of permissions containing user, task, project creation etc. The ordinary users will only check the statuses of the tasks and projects they are assigned to and the resources they can use etc. The groups are a subset of the project company and the group leaders might be assigned editing, creating and deleting permissions by the admin or the project manager.

· Stress Testing
Concurrency control is the main issue to be tested here. So when the software is put on the internet, too many users will login and open applications at the same time so that we can see how much traffic can the system’s network can carry. Also we should consider the cases when two users try to change the same information in the database or one of them is writing to the database and the other is trying to read data what should be done. Whether the users will see the updated version or the unchanged version of the entry is the consideration of this testing, too.

· Performance Testing

The performance of the system depends mostly on the database applications, which depend on number of records of a table in the database and the indexes used to read the pages from the database and number of the pages before the user reaches to the desired page. As designing the system, we avoided any unnecessary GUI’s and tried to keep the interfaces simple. But we should now test this by a customers view and see if the browser and hardware capabilities of the user’s computer are proper for a good performance of the system. 
The loading of the pages should not take long and distract the user from using the system. And that should be checked.

3.3 Testing Resources and Staffing

Please refer to the section 2.3 for testing resources and staffing plan.
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