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Executive summary
 

	Key findings

	 

       ASP.NET 2.0 developers accomplished 113% more tasks in the same amount of time as ASP developers.

       ASP.NET 2.0 developers created web content pages up to 357% faster than ASP developers.

 


Microsoft commissioned VeriTest, the testing division of Lionbridge Technologies, to measure the potential improvements in developer productivity realized between the development platforms of ASP and ASP.NET 2.0.

 

ASP and ASP.NET 2.0 represent server side technology that generates dynamic web pages.  ASP.NET 2.0 brings additional capabilities, one of which is that inline scripting can be replaced with any .NET language such as Visual Basic or C#.  ASP.NET 2.0 developers in the study were allowed to use the language of their choice.

 

The approach to this study was to recruit experienced developers in each of the development disciplines, ASP and ASP.NET 2.0. This resulted in two equal-sized developer groups, four developers in each group. These developers were each given a specification to work with. During this study, each developer had five days to develop as much as possible of their individual specification. It is important to note that it was intended that the specifications themselves were designed so as to make it difficult or impossible for the individual developers to complete all the tasks within the allotted five days.

 

As the developers each successfully developed their specification components, they submitted their work to a lab monitor who would first evaluate and then approve the work that met success criteria. The approval for each individual specification component was tracked by awarding an “acceptance” point. These acceptance scores were maintained by the lab monitor for each individual developer as they developed part of the overall specification. In addition, each developer kept a personal log of the time that he or she spent working on each specification, whether he or she received acceptance points or not. Although already familiar with ASP.NET 1.1, ASP.NET 2.0 is a new product, so the ASP.NET 2.0 participants were given two days of overview training. Productivity improvements were measured by having these developers try to accomplish the same tasks in ASP and ASP.NET 2.0.

 

The findings of this study show that there are significant productivity gains to be realized by upgrading to ASP.NET 2.0. Specific benefits observed in this study included the .NET developers accomplishing more tasks in a given time and also able to complete more complex tasks that the developers using the older development platforms did not have the time or tools to finish. Specific examples include the ASP.NET 2.0 developers accomplishing 113% more tasks in the same amount of time as did the ASP developers. In addition, on some specification components, the ASP.NET 2.0 developers were able to create web content pages up to 357% faster than ASP developers.

 

A VeriTest subject matter expert developed the materials used in testing and the testing itself was supervised.  VeriTest inspected the development of test materials, the execution of the test, and results of the tests included in this report. Microsoft created and provided VeriTest with the specifications used to guide developer efforts.  All tests and training were conducted under the auspices of VeriTest testing facilities.

 

Testing methodology 

The Testing Process

The testing took place in a controlled lab setting under constant supervision.   A lab monitor was available to clarify the information in the specification and guidance documents.  It is important to note that the lab monitor was under strict instruction not to offer design or implementation advice.

 

Each study participant was provided with the written specification as well as a related guidance document and time accounting sheets. There was also a “Question & Answer” document that was to be updated with any information that needed to be added to the study and then made available to all participants. Finally, an acceptance document was maintained by the lab monitor for each participant in order to track the work that they had successfully completed.

 

Participants were directed to develop their applications in adherence with the specifications document.  They were also instructed to record the amount of time taken to complete each major component or functional area of the application.

 

As stated in the executive summary, acceptance testing was performed by the lab monitor for each major specification component or functional area of the application submitted by each developer.  Developed specification components were only accepted once the code for that functionality has been validated by the lab monitor. Each accepted specification was awarded one point on the developer’s acceptance document. It is important to note that, in another part of the development specification, the same specification component could be awarded another point for successful completion if it needed to be redeveloped. This type of opportunity was clearly defined by the specification acceptance document. This explains why some components can only receive one acceptance point, while others, such as user interface components may be redeveloped multiple times for different purposes and the developer awarded a new acceptance point for each time they do so.

 

Finally, each developer was provided with a typical business desktop system. See Appendix E for system configuration details.

 

Recruitment

The eight participants for this study were recruited through VeriTest corporate recruiting. Advertisements, in the form of developer job descriptions, were placed at Internet job sites. Responding candidates were sent through an interview and testing process before being accepted into the study. Candidates were not limited to a single geographical locale but were obtained throughout North America.

 

Training

As the .NET versions of these development platforms had not been released yet, the developers that were selected to participate using these tools were each given two days of training to help familiarize them with the new features and tools available. Great care was taken to ensure that the training material was of a generic nature and did not relate to the materials being used for the test. The training material used in the study is available at http://msdn.microsoft.com/asp.net/reference/multimedia/default.aspx#jeff. Since the developers using the older platform were working with the environment that they were already very familiar with, it was not necessary to provide them with any training.

 

Test results
All testing results were based on the individual specification components. In this document, these individual specification components are referred to as “specifications” or “specs”. For measuring purposes, the VeriTest lab monitor maintained a specification approval document for each participant (see Appendix C), and the participants themselves maintained a time-accounting log of how much time they spent towards each specification (Appendix D). To keep the results analysis manageable, a few highlights were selected for this section. To see more results detail in chart form, see Appendix F.

 

In regards to achieving specification acceptance points and the effort put forth on the individual specification components, the first set of results for each platform represent the total group specification acceptance scores and total time logged toward specification development for each, equal-sized, group of developers. The next set of results represent the average acceptance scores and average effort time for each group of developers. Finally, a comparison is made within each group as to, on the average, how much time was necessary for each group of developers to score an individual specification acceptance point.

 

These results are organized into the two separate groups in which the older version of the ASP development platform is contrasted with the newer one.

ASP.NET 2.0 and ASP
To help make the specification results more understandable, here is a brief description of each specification component that needed to be developed to meet the overall ASP specification. For a more descriptive explanation, please see Appendix B.

 

Specification 2.1: The Home Page
This is the first page that a visitor would see. It contains bulleted lists of links and images. It also contains an authenticated link to the Members Only section.

 

Specification 2.2: The Summary Page
This page lists all articles in a given news category. Users navigate here by clicking a navigation bar link. It has a title and teaser section (article’s 1st paragraph), and a “Read More” link.

 
Specification 2.3: The Article Page
The result of clicking on the “Read More” link. Displays article’s title, subtitle, body text, and the category that the article belongs to.

 

Specification 2.4: The Login Page
Validates submitted user names and passwords by checking a membership database. Does error checking. Links to Registration Page.

 

Specification 2.5: The Registration Page
Allows users to create accounts to view premium content. Shows logged in users recently viewed content.

 

Specification 2.6: Recently-Viewed-Items Page
Lists recently viewed items for authenticated users.

 

Specification 2.7: The Administration Page
Allows administrative tasks to be performed for those with the “Administrators” role.

 

Specification 2.8: The Details Page
Allows administrators to view and edit article content.

 

Specification 2.10: Shared Page Elements
Banners, footers, navigation bars, etc.

 
Specification 3.2: Stored Procedures
Eight predefined stored procedures used for retrieving, deleting, and updating article content.

 
Specification 3.3: Database Security
Site authentication, mandatory use of stored procedures, database error handling, etc.

 
Specification 4.1: Security Roles
Two roles defined; Members and Administrators. 

 

Specificaton 4.4: Membership Database
Names, passwords, role memberships, etc. are stored in a SQL Server database. This is not supplied, the developer must create it.

 

In general, with regard to time spent per specification, ASP.NET 2.0 showed a marked advantage in certain areas. The Article Page was completed 357% faster by ASP.NET 2.0 developers than the ASP developers. The Login Page fell in place 118% faster. Likewise, the Registration Page was handled in short fashion, 139% quicker. Stored Procedures with ASP.NET 2.0 were utilized 330% faster than the ASP developers could manage. It should be noted again that the ASP.NET 1.1 developers had no experience with the ASP.NET 2.0 platform prior to the study.

 

Alternatively, there were areas where it took the ASP.NET 2.0 developers longer to achieve their results. The Home Page took them 13% longer to complete. They lagged behind on the Summary Page by 23% over the ASP developers. The Recently-Viewed-Items Page took 39% longer. And finally, the Administration Page and Details Pages took 16% and 38% longer respectively. The results suggest that some tasks took slightly longer with ASP.NET 2.0 and some tasks were achieved significantly faster. One possibility considered is the aforementioned unfamiliarity of the ASP.NET 2.0 platform See Table 2 and Figure 2 for the complete information.

 

The ASP.NET 2.0 developers showed a definite specification acceptance scoring advantage versus the ASP developers. Overall, they scored 113% more acceptance points than did their counterparts. In addition, their average specification acceptance total score was double that of the ASP developers. The average total specification acceptance score for the ASP.NET 2.0 developers was 61.75; the respective average for the ASP developers was 29.00. The acceptance point system used in this study tracks how much quality work the developers achieve so these numbers indicate that the ASP.NET 2.0 developers were creating more than twice as much quality work as the ASP developers. Finally, an average acceptance point for each individual specification was 1.54 for the ASP.NET 2.0 developers and 1.35 for the ASP developers. This means that the ASP.NET 2.0 developers were able to redevelop the same specification components to a further extent than the ASP developers, another indicator that ASP.NET 2.0 developers are getting more quality work done.

 

The first section of the ASP platform study results groups the scores and times by individual specification component. In the section that follows, the results will be reorganized into groupings by development category.

 

 

ASP Platform Specification Average Scores

Based on the specification component acceptance points that were awarded to each developer, an average score was calculated for each specification component, and tracked for each of the ASP platform developer groups. Analysis of these scores indicates that, on the average, the ASP.NET 2.0 developers received credit for over twice as much quality work as did the ASP developers. The data tables and charts are provided here simply for completeness. Table 1 provides the average ASP platform acceptance scores and Figure 1 represents the same information graphically.

 

 
 

	Specification
	ASP.NET 2.0 Average Scores
	ASP Average Scores

	Home Page
	2.00
	2.00

	Summary Page
	3.00
	2.63

	Article Page
	1.00
	1.00

	Login Page
	7.00
	2.25

	Registration Page
	10.00
	7.13

	Recently-Viewed Page
	5.00
	1.00

	Administration Page
	4.00
	1.75

	Details Page
	4.00
	2.00

	Shared Page Elements
	12.00
	2.75

	Stored Procedures
	3.00
	3.00

	Database Security
	7.75
	1.75

	Security Roles
	1.00
	0.75

	Membership Database
	2.00
	1.00


 

Table 1: ASP vs. ASP.NET 2.0 Average Specification Scores
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Figure 1: ASP vs. ASP.NET 2.0 Specification Average Scores

 

 

ASP Platform Specification Average Times

Next, the average time logged by each ASP platform developer group, for each individual specification tasks was calculated. In this comparison, both groups provided similar average times for the specification tasks. The two exceptions were on specification 2.5, the Registration Page, and specification 3.2, Stored Procedures where the ASP.NET 2.0 developers logged a significantly lower average time. See Table 4 and Figure 4 for the specific information.

 

 

	Specification
	ASP.NET 2.0 Average Times
	ASP Average Times

	Home Page
	3.71
	3.00

	Summary Page
	2.59
	2.00

	Article Page
	0.49
	2.25

	Login Page
	1.44
	3.13

	Registration Page
	2.72
	6.50

	Recently-Viewed Page
	1.86
	1.13

	Administration Page
	2.38
	2.00

	Details Page
	1.81
	1.13

	Error Page
	0.63
	0.00

	Shared Page Elements
	5.33
	3.63

	Stored Procedures
	1.40
	6.00

	Database Security
	0.43
	1.13

	Security Roles
	0.71
	0.25

	Authentication Tickets
	0.25
	0.25

	Membership Database
	1.04
	2.25


 

Table 2: ASP vs. ASP.NET 2.0 Specification Average Times (in hours)
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Figure 2: ASP vs. ASP.NET 2.0 Specification Average Times

 

 

 

 

ASP Platform Average Time per Specification Accepted Point

Now that the specification components average points awarded and average times logged have been disclosed for the ASP platform portion of the study, these numbers can be used to calculate a meaningful indicator of individual developer productivity. This measurement is the average time it takes for a developer to achieve an acceptance point for part of the overall ASP specification. This number is calculated by taking the developer group average time logged per specification and dividing that number by the developer group average acceptance score achieved for that specification. This calculation will return the average effort spent by each respective developer group in order to achieve a specific specification acceptance point. Please keep in mind that lower numbers are better. Table 3 and Figure 3 reveal that the ASP.NET 2.0 developers spent much less time than the ASP developers in order to score acceptance points. In fact, in most cases (8 out of 13), the ASP.NET 2.0 developers needed only half the time.

 

 

	Specification
	ASP.NET Average Scores
	ASP.NET Average Times
	ASP.NET Time per Point
	ASP Average Scores
	ASP Average Times
	ASP Time per Pt.

	Home Page
	2.00
	3.71
	1.85
	2.00
	3.00
	1.50

	Summary Page
	3.00
	2.59
	0.86
	2.63
	2.00
	0.76

	Article Page
	1.00
	0.49
	0.49
	1.00
	2.25
	2.25

	Login Page
	7.00
	1.44
	0.21
	2.25
	3.13
	1.39

	Registration Page
	10.00
	2.72
	0.27
	7.13
	6.50
	0.91

	Recently-Viewed Page
	5.00
	1.86
	0.37
	1.00
	1.13
	1.13

	Administration Page
	4.00
	2.38
	0.59
	1.75
	2.00
	1.14

	Details Page
	4.00
	1.81
	0.45
	2.00
	1.13
	0.56

	Shared Page Elements
	12.00
	5.33
	0.44
	2.75
	3.63
	1.32

	Stored Procedures
	3.00
	1.40
	0.47
	3.00
	6.00
	2.00

	Database Security
	7.75
	0.43
	0.05
	1.75
	1.13
	0.64

	Security Roles
	1.00
	0.71
	0.71
	0.75
	0.25
	0.33

	Membership Database
	2.00
	1.04
	0.52
	1.00
	2.25
	2.25


 

Table 3: ASP vs. ASP.NET 2.0 Average Time per Accepted Specification Point (lower is better)
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Figure 3: ASP vs. ASP.NET 2.0 Average Time per Specification Point (lower is better)

 

 

The next section of this report provides a comparison of how the two groups of ASP platform developers compared using five different categories to represent the information. The categories that the individual specification components are organized into are database, security, configuration, user interface, and error handling. Table 4 shows the points that are available for each specification component as they relate to these five categories.

 

 

	Spec
	Description
	Configuration
	Database
	Error Handling
	Security
	User Interface

	2.1
	Home Page
	 
	 
	 
	 
	3

	2.2
	Summary Page
	 
	 
	 
	 
	3

	2.3
	Article Page
	 
	 
	 
	 
	1

	2.4
	Login Page
	1
	 
	2
	4
	 

	2.5
	Registration Page
	1
	 
	3
	1
	1

	2.6
	Recently-Viewed-Items
	1
	 
	 
	1
	1

	2.7
	Administration Page
	 
	 
	 
	1
	3

	2.8
	Details Page
	 
	 
	1
	1
	3

	2.10
	Shared Page Elements
	 
	 
	 
	 
	 

	3.2
	Stored Procedures
	 
	1
	 
	 
	 

	3.3
	Database Security
	 
	1
	1
	3
	 

	4.1
	Security Roles
	 
	 
	 
	1
	 

	4.4
	Membership Database
	 
	 
	 
	2
	 


 

Table 4: Category breakdown of Specification component points

 

 

ASP Platform Category Acceptance Score Average

An average score was calculated for each of the five categories, listed above, and for each of the two ASP platform development groups. The information is shown in Table 4 and Figure 4.

 

 

	Category
	ASP.NET 2.0 Average Scores
	ASP Average Scores

	Database
	3.00
	3.00

	Security
	13.00
	5.50

	Configuration
	2.00
	0.00

	User Interface
	29.00
	14.13

	Error Handling
	14.75
	6.38


 

Table 5: ASP vs. ASP.NET 2.0 Average Acceptance Scores
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Figure 4: ASP vs. ASP.NET 2.0 Category Average Scores

 

 

ASP Platform Category Average Times

An average time was calculated for each of the five categories, and for each of the two ASP platform development groups. The information is shown in Table 5 and Figure 5.

 

 
 

	Category
	ASP.NET 2.0 Average  Times
	ASP Average Times

	Database
	1.65
	6.00

	Security
	4.05
	6.88

	Configuration
	1.25
	0.13

	User Interface
	17.17
	15.63

	Error Handling
	2.65
	6.00


 

Table 6: ASP vs. ASP.NET 2.0 Category Average Times
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Figure 5: ASP vs. ASP.NET 2.0 Category Average Times

 

 

 

ASP Platform Average Time per Category Acceptance Point

Next, the average time that it took for each ASP platform group of developers to be awarded a specification component acceptance point was calculated for each of the five categories, and for each of the two ASP platform development groups. The information is shown in Table 6 and Figure 6.

 

 
 

	Category
	ASP.NET 2.0 Average Scores
	ASP.NET 2.0 Average Times
	ASP.NET Time per Point
	ASP Average Scores
	ASP Average Times
	ASP Time per Point

	Database
	3.00
	1.65
	0.55
	3.00
	6.00
	2.00

	Security
	13.00
	4.05
	0.31
	5.50
	6.88
	1.25

	Configuration
	2.00
	1.25
	0.63
	0.00
	0.13
	0.00

	User Interface
	29.00
	17.17
	0.59
	14.13
	15.63
	1.11

	Error Handling
	14.75
	2.65
	0.18
	6.38
	6.00
	0.94


 

Table 7: ASP vs. ASP.NET 2.0 Average Time per Category Point
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Figure 6: ASP vs. ASP.NET 2.0 Average Time per Category Point

 

 

Study Conclusion

The study results demonstrate measurable performance gains that are offered in ASP.NET 2.0, the new version of the ASP development environment. ASP.NET 2.0 showed a remarkable 113% advantage over ASP in the number of specification components accepted. In addition, some of these tasks were completed up to 357% quicker by the ASP.NET 2.0 group than the ASP group.

 

What conclusions can be drawn from this study? The first is that, based on the amount of specification acceptance points that were being scored, the data indicates that the ASP.NET 2.0 developers were achieving twice as many acceptance points for their work on specification components. In a real world environment, this would most likely translate into getting twice as much work done. The second conclusion, based on the average time logged by each developer group in order to achieve specification acceptance points, indicates that the ASP.NET 2.0 developers were taking much less time achieving specification acceptance points than the ASP developers. This finding is complementary to the first conclusion in that it indicates that the ASP.NET 2.0 developers only need roughly half the time as their ASP counterparts in order to complete quality work.

 

Appendix A. Guidance: Web Productivity Study

 

This document provides guidance for the development of the Contoso Times web application.  The contents of this document should be the sole influence on the developer’s implementation of the specification.  The lab staff is not allowed to offer design or implementation advice, beyond reiterating and possibly clarifying the information in this document.

The lab staff will review this guidance document with the development team at the start of the study.

Work Alone and Only in the Lab

This study is measuring individual developer productivity using a specific version of the Visual Studio Integrated Development Environment (IDE) for a specific type of solution.  You must work alone, both inside the lab and outside of the lab.  Do not discuss the project or your experiences with anyone, especially other participants, until the study has concluded.  You may, of course, think about the project outside the lab, but do not work on software components outside the lab.  100% of your time must be accounted for, and you are limited 40 hours.

Scope of the Productivity Study

The productivity study focuses exclusively on the developer’s use of the Visual Studio IDE to implement a web site from a specification.

The application uses two databases, one for web site content and the other for membership information. The developer is not responsible for any aspect of the content database table schema, stored procedures and other objects, and data.  The entire content database and all relevant objects, including sample data, is provided.

The membership database does not yet exist.  The developer is responsible for designing, implementing and managing the membership data because this is considered part of the web application.

General Guidelines

Rapid Application Development (RAD)

The application is under extreme deadline and budget pressure.  Use built-in functionality whenever possible; leverage what the tools already can do, even if this compromises your personal preferences for user interface behaviors or database interactions.  Getting done in five days should influence all decisions.  This is a productivity study.

User Interface

Make the application look nice and professional but don't obsess about it.  Get it functional and then come back at the end of the project to spruce it up, if there is time.  Sample HTML pages and style sheets are provided, along with 100% of the images referenced in the specification.  The developer is not responsible for designing the look and feel, but is responsible for implementing it.

 Workstation Configuration

The developer workstation has all necessary components installed and available.  Despite the distributed nature of the application being implemented, the development process will be conducted on a single computer that has all services available.

Specifically, the developer workstation has, in addition to development tools:

· SQL Server 2000

· IIS 6.0
Application Scope

The Constoso Times application is a Web Forms application and must be implemented with Visual Studio, using the IDE installed on the workstation.  The developer may use only the components found “out of the box” in a typical installation of the product.

The specification mentions different behaviors between the members, non-members and administrators.  Implement a single web site that alters its behavior based the user login.

Use of External Resources

Developers must start “from scratch”.  Developers may not incorporate 3rd party controls or libraries of any sort, whether commercial, royalty free or open source or other.

Developers may use online help as well as any and all Internet web sites and searches to locate code samples, so long as the result involves text in the form of source code or data.  No libraries, executables or other code binaries may be used. 

Database Scope

Both the content and membership databases use SQL Server 2000.

Content Database

A fully functional content database is provided and is pre-installed on the developer workstation.  A connection string to use for the content database has been provided.

Important:  Note that the web site user does not have permissions on any content tables.  100% of database interaction is to be performed through stored procedures.

The developer is free to examine the content database using the Visual Studio IDE, SQL Enterprise Manager, Query Analyzer or other tools.

The content database has been backed up in the original, starting state.  The developer is free to restore the database in order to undo changes made during testing.  The developer may perform the restore, or the lab staff may be asked to assist.

Membership Database

The developer is responsible for the design and implementation of the membership database.  For security reasons, use of stored procedures is required for all data access and manipulation.  A connection string to use for the membership database has been provided.

Troubleshooting the Databases

The scope of the study does not include performing any database administration or making any changes whatsoever to the content database, other than testing the results of data entry actions in the application.

If the developer encounters any problems with the content database, alert the lab staff.  They will assist in troubleshooting the database so the developer does not waste any time on database administration activities.

On the other hand, the developer is responsible for the design and implementation of the membership database and is responsible for troubleshooting problems with the membership database.

Acceptance Tests

Each major component or functional area of the application has an associated acceptance check list.  Check list items are marked as required or optional.  All required items must be completed and approved by the lab staff before the component is considered complete.

Optional items must be attempted if time permits.  The distinction between optional and required exists solely to allow the developer to make progress in all areas and not get bogged down in a single component.

The lab staff must sign off on all acceptance tests.  The developer may put aside work on one component to work on another, but must complete all required items before doing so.

Sequencing

Major application components must be implemented in the order specified in the acceptance document.  You may skip around as desired but the acceptance process will not.  All required items must be accepted in one section before acceptance will be considered in the next section.

For example, if you get stuck on a feature and want a change of pace or some time to think about it, feel free to work on other, potentially easier, features.  However, acceptance tests will not be considered on those features until you get at least the required functionality working.

Timekeeping

Accurate and detailed timekeeping is very important to the success of this study.  Using the forms provided, please keep track of your activities.  Time should be accounted to the nearest hour.  Take care to record your time in the section most applicable to the activity.

Additionally, to help improve future products, please record any insights into your thought process or expectations (good or bad) as they relate to your activities.  For example, if you spent four hours on an item that you thought would take less than an hour, make note of that fact and why you think it went that way.  Same goes for completing tasks substantially faster than expected.

Questions

During the study, please avoid asking questions or for clarification about the specification.  Use your best judgment.  Take the easy way out, first.  The acceptance process will provide guidance and you will probably receive the necessary feedback or clarification at that time.

In the event that you have a question that must be addressed, ALL study participants will receive a written summary of your question and the response.  In the unlikely event that the specification needs to be changed, ALL participants will receive the update.

Please understand that this process will be time-consuming and you will not be able to get instant, personal feedback.  Every effort will be made to get questions answered as quickly as the protocol allows.

Restrictions on the Lab Staff

The lab staff is specifically and explicitly not allowed to provide any assistance with design, implementation or debugging.  This includes helping with syntax or rendering opinions on the correct approach to solving a problem.

The lab staff may be asked to clarify the specifications.  Do not be offended when they attempt to respond to questions by pointing out existing, written information and rephrasing it.  It is important to the integrity of this study that all developers work on exactly the same specification.

The lab staff may not assist the developer in locating documentation or other self-help resources.

Appendix B.  Specification: Web Productivity Study
Introduction
Contoso Times is a dynamic, data-driven Web site that delivers newspaper-style article content to end users. The content that it provides is divided into two types:

 

· Public content that is available to all users of the site—even users who aren’t registered with the Contoso Times or who are registered but do not log in

· Premium content that is available only to registered users

The 18 articles that are viewable on the site are stored in a supplied SQL Server database and are divided into the following nine news categories:

 

· Local, National, and World

· Baseball, Basketball, and Football

· Travel, Entertainment, and Technology

 

Articles in the first six categories constitute public content. Articles in the final three categories—Travel, Entertainment, and Technology—are considered premium content and are available only to registered users. Registration is free, and the site provides an easy-to-use interface for registering and becoming a member.

 

In addition to enjoying access to premium content, registered users benefit from a recently-viewed-items feature—a special page that lists the last three articles that they viewed. This information is stored persistently so that a user can visit the site months later and still see a list of the last three articles that he or she viewed.

 

The Contoso Times uses forms authentication to identify users. Users who wish to log in may do so through a login form. User names, passwords, and other information regarding registered users is stored securely in a back-end membership database.

 

Once a user has logged in, the Web site uses role-based security to differentiate between types of users. Ordinary users may access the site’s public and premium content but cannot access the site’s admin pages. Users who are administrators enjoy access to the administrative portion of the site, where articles can be viewed, edited, and deleted.

 

Key elements of the Web site’s look and feel come from CSS styles defined in Contoso.css. Several HTML reference pages are provided to quantify how and where these styles are used. Sections 2.1-2.10 document the pages that make up the site and identify the reference files that pertain to individual pages.

Pages
The Contoso Times site consists of the nine pages documented in Sections 2.1-2.9. Many of the site’s pages contain common elements such as banners and navigation bars. These shared elements are described in Section 2.10.

 

You will find samples of all web pages and all of the bitmaps, stylesheets and other page elements in the C:\Resources directory folder.

The Home Page
The Contoso Times home page is pictured below. It’s typically the first page a user sees when he or she visits the site, and it contains links for quickly navigating to any of the articles.

 

Links to Summary and Article Pages
The links appear in bulleted lists (1) underneath images specifying what news category the articles belong to. The text of the bulleted items corresponds to the titles of the articles.
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Refer to C:\Resources\home.html for a list of styles, images, and other elements used to achieve the look and feel pictured above.

The “Members Only” Section
The home page’s Travel, Entertainment, and Technology links are contained in a box labeled “Members Only” (2). The articles listed here are only available to authenticated users—users who have logged in with valid user names and passwords. If an unauthenticated user clicks one of these links, he or she is automatically redirected to the login page, which is described in section 2.4. If, however, an authenticated user clicks one of these links, he or she is transported directly to the article page where the article is displayed (see Section 2.3).

 

The “Members Only” box contains a link labeled “Become a member now” (3). This link points to the registration page (Section 2.5), where unregistered users can create accounts so they can log in and access premium content. Significantly, “Become a member now” only appears to users who have not logged in. For authenticated users, the link is replaced by static text that displays a personalized greeting incorporating the user’s login name, as shown below.

 

[image: image8]
 

The Summary Page
The summary page shows a list of all the articles in a given news category. Users normally navigate to it by clicking one of the links in the navigation bar on the left side of the page. Here’s how the page looks after the user clicks “Local” in the navigation bar.  Note that the category name appears near the top of the page (4).
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Refer to articles.html for a list of styles used on this page.

Title and Teaser Section
Each article listed on this page is represented by a title (1), a “teaser” consisting of the first paragraph of the article text (2), 

Read More Link
Each article has a “Read moreâ€¦” element that the user can click to view the full text of the article (3).

 

The Article Page
The article page pictured below shows the full content of an article. Users normally navigate to it by clicking one of the “Read moreâ€¦” buttons on the summary page, or by clicking one of the bulleted article headlines on the home page.
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For a given article, this page displays the article’s title (1), subtitle (2), and body text (3). In addition, the name of the category to which the article belongs appears near the top of the page (4). Refer to article.html for a list of styles used on this page.

 

The Login Page
The login page allows users who have created accounts with the Contoso Times to log in by providing a user name and password. Users can manually navigate to this page by clicking the “Login” link (1) featured on every page. 
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The login page validates user names and passwords submitted to the server by checking a membership database (described in Section 4.4). If the user provides an invalid user name or password, the error message “Your login attempt was not successful. Please try again.” appears underneath “Not a member? Create an account.” Under no circumstances should a user be allowed to log in without supplying a valid user name and password.

 

For users who haven’t registered with the site and therefore lack a user name and password, the login page features a “Not a member? Create an account” link (2) that points to the registration page.

 

Refer to login.html for a list of styles and HTML elements used on this page.

Validating User Input
Both of the login page’s input fields—User Name and Password—are required fields. The login page uses client-side script to check for empty fields when the “Log In” button is clicked. If one or more fields are empty, some kind of indication about the problem must appear near the offending control and the form submission is suppressed.

Server-side Validation
Because not all client browsers support client-side scripting and/or the browser has scripting disabled, these checks must be performed again on the server side when the form is submitted.  The net result from the user’s perspective must be the same: the same errors are detected and reported.

Automatic Redirect if not Logged In
This page is displayed automatically if a user who hasn’t logged in attempts to view content that isn’t available to unauthenticated users—that is, content in the Travel, Entertainment, or Technology category. The login page is also displayed automatically if an unauthenticated user attempts to view the recently-viewed-items page, the administration page, or the details page, or if an authenticated user who isn’t an administrator attempts to view the recently-viewed-items page or the administration page. For more information on accessibility of content, refer to Section 4.2.

Behavior Following Successful Logins
Following a successful login, users are redirected to either of two locations.  

If the user navigated to the login page by clicking the “Login” link on another page, he or she is returned to that page following a successful login. If, for example, the user clicked the “Login” link on the home page, then he or she is returned to the home page after logging in.

 

If, however, the user was automatically redirected to the login page because he or she attempted to view premium content without first logging in, then after a successful login, the user is redirected to the page he or she was attempting to access when the redirect to the login page occurred. If, for example, a user who has not logged in clicks “Airlines Announce Lowest European Fares Ever” in the “Members Only” section of the home page, then after logging in, he or she is redirected to the article page and shown the article entitled “Airlines Announce Lowest European Fares Ever.”

 

Persistence of Logins
For convenience, a user remains logged into the site for a predetermined period of time following a successful login. The duration of that time period depends on whether the “Remember me next time” box (3) is checked when the login occurs. If “Remember me next time” is not checked when the user logs in, the user remains logged into the site for 30 minutes or until the browser session ends, whichever comes first. If “Remember me next time” is checked when the user logs in, the user remains logged in for 24 hours, regardless of the duration of the browser session.

 

While logged into the site, a user does not have to log in again to view premium content.

 

External Configuration of Timeout Values
The 30 minute session timeout value and 24 hour maximum login time value must be stored as an external configuration and are not to be hard-coded into the application.

The Registration Page
The registration page allows users to create accounts with the Contoso Times. Once a user has an account, he or she is allowed to log in and view premium content—that is, articles in the Travel, Entertainment, and Technology categories. In addition, users who have logged in may view a list of recently viewed articles by navigating to the recently-viewed-items page.
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Refer to create_account.html for a list of styles and HTML elements used on this page.

Validating User Input
The registration page employs client-side validation logic (implemented in client-side script) to check for the following input errors before it accepts a form submission:

 

· Empty input fields (all fields are required)

 

· Mismatched passwords and confirmation passwords

 

· Malformed passwords (passwords must be from 8 to 15 characters in length and contain only letters and numbers)

 

· Malformed e-mail addresses.  E-mail addresses must conform to the pattern specified by the regular expression 

 

\w+([-+.']\w+)*@\w+([-.]\w+)*\.\w+([-.]\w+)* 
 

Fields with problems must be indicated in some manner near the offending control.  User-friendly messages describing the problem should appear.

Server-side Validation
Because not all client browsers support client-side scripting and/or the browser has scripting disabled, these checks must be performed again on the server side when the form is submitted.  The net result from the user’s perspective must be the same: the same errors are detected and reported.

Duplicate User Names
The registration page records new accounts in a membership database (described in section 4.4). The attempt to create an account fails if the user entered a user name that is already registered. If a duplicate user name is entered, the message “Please enter a different user name” appears above the “Create Account” button.

 

Behavior Following Successful Account Creation
After successfully creating a new account, the registration page automatically logs in the new user and replaces the create-account form with the message shown below. Clicking the Continue button sends the user to the home page.
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New Account Session Length
The login that is automatically performed following successful account creation is valid for 30 minutes or until the browser session ends, whichever comes first. In other words, the automatic login performed by the registration page is equivalent to logging in through the login page without the “Remember me next time” box checked.

 

As mentioned in Section 2.4.3, the 30 minute session timeout value must be stored in an external configuration and not hard-coded into the application.

The Recently-Viewed-Items Page
The recently-viewed-items page displays lists of recently viewed items for authenticated users. Each time a user who has logged in views the full text of an article (that is, each time an authenticated user goes to the article page), that action is recorded in a database. A user who navigates to the recently-viewed-items page sees a list of the last three articles he or she viewed. The most recent article appears at the top, the second most recent in the middle, and the third most recent at the bottom. The articles are formatted exactly like the articles in the summary page. Users normally navigate to the recently-viewed-items page by clicking the “Recent Items” link (1) that appears in the links bar following a successful login.
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Refer to articles.html for a list of styles used on this page.

 

 
Page Accessibility
The recently-viewed-items page can only be viewed by authenticated users. If an unauthenticated user attempts to view this page (perhaps by typing its URL into the browser’s address bar), he or she is automatically redirected to the login page. Following a successful login, the user is forwarded to the recently-viewed-items page.

 

Persistence of the Recently-Viewed-Articles List
Recently-viewed-articles lists are stored indefinitely so that a user who logs in and views an article can visit the recently-viewed-items page months later and recall that article.

 

The Administration Page
The administration page is the main page for performing administrative tasks on the site. It displays a list of all the articles on the site in a table.
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Refer to edit_list.html for a list of styles used on this page.

Page Accessibility
The administration page can only be viewed by authenticated users who are members of the “Administrators” role. (Roles are described in Section 3.1.) If an unauthenticated user or an authenticated user who is not an administrator attempts to view the administration page, he or she is automatically redirected to the login page. If the user logs in as an administrator, he or she is then forwarded to the administration page.

 

Delete and Select Links
Each row of the table contains a “Delete” link (1) and a “Select” link (2). Clicking “Delete” deletes the corresponding article from the database, following user confirmation as described in Section 2.7.3, and removes the row from the table. Clicking “Select” navigates to the details page (described in Section 2.8) and displays all pertinent data for the corresponding article.

 Confirm Before Delete
As a safeguard against accidental record deletion, the administration page’s “Delete” links do not immediately delete a record. Instead, they pop up a message box requesting confirmation (1). The record is only deleted if the user clicks OK.
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The Details Page
The details page allows administrators to view and edit article content. Users normally navigate to it by clicking one of the “Select” links in the administration page. When initially displayed, the details page shows the category (1), title (2), subtitle (3), and body text (4) of the corresponding article. An “Edit” link (5) appears at the bottom of the page.
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Edit Article
Clicking the “Edit” link switches the page to editing mode, in which users can edit the article’s category, title, subtitle, and body text (see below). “Update” and “Cancel” links appear at the bottom of the page. Clicking the “Update” link (1) updates the article in the database and exits editing mode, reverting to the look on the previous page. Clicking the “Cancel” link discards any changes the user has made and exits editing mode.
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Refer to edit_article.html for a list of styles used on this page.

Page Accessibility
The details page can only be viewed by authenticated users who are members of the “Administrators” role. (Roles are described in Section 3.1.) If an unauthenticated user or an authenticated user who is not an administrator attempts to view this page, he or she is automatically redirected to the login page. If the user logs in as an administrator, he or she is then forwarded to the details page.

Adding New Articles
There is no provision for adding new articles.  The web site allows administrators to delete articles and make revisions to existing articles, but not create new articles.

The Error Page
If an unrecoverable error occurs anywhere on the Contoso Times site, the error page appears bearing the error message “We’re sorry, but an unanticipated error has occurred. Please contact a system administrator to report the problem.”
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Shared Page Elements
The Contoso Times Web site uses common elements such as banners and footers to achieve a uniform look and feel in all of its pages. The list of shared elements includes:

 

(1) Page header

(2) Location bar (2 places)

(3) Links bar

(4) Navigation bar

(5) Page footer
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Refer to home.html for the styles and images used by these shared elements.

 
Page Header
The page header pictured below appears at the top of every page.
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The header contains the following elements:

 

(1)     A text string indicating when the site was last updated. This text is programmatically updated so that it always shows today’s date.

 

(2)     A text string that reads “Contoso Times, Since 2005.” “Contoso Times” is a hyperlink that points to the home page.

 

(3)     A banner featuring the Contoso Times logo (banner_logo.gif). Clicking the logo navigates to the home page, no matter where on the site the click occurs.

 

(4)     A “Get the Scoop” element (banner_ad.gif) that, when clicked, navigates to the registration page. “Get the Scoop” appears only if the user viewing the page has not logged in. Here’s how the header looks to an authenticated user:
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Location Bar
The location bar is a “bread crumb” element that shows the path to the current page. It appears twice on every page: once just below the header, and again just above the footer.
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The following table documents the path that appears in the location bar on each page. With the exception of “News|Sports|Members Only” nodes, parent nodes are hyperlinks. Clicking “Home” jumps to the home page, and clicking “Category Name” displays the articles in that category on the summary page. In other words, clicking “Local” in the location bar is equivalent to clicking “Local” in the navigation bar.

	 

         Page
	         Location Bar Content

	         Home
	         Home

	         Summary
	         Home > News|Sports|Members Only > Category Name

	         Article
	         Home > News|Sports|Members Only > Category Name > Article Title

	         Login
	         Home > Login

	         Registration
	         Home > Register

	         Recently Viewed Items
	         Home > Recent Items

	         Administration
	         Home > Admin

	         Details
	         Home > Admin > Edit Article

	         Error
	         Home > Error


Links Bar
The link bar appears on every page. It’s positioned just below the header and to the right of the upper location bar, and it contains links for navigating to other parts of the site.

 

The links bar assumes one of three looks, depending on who’s viewing the page. It looks this way to users who have not logged in:
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It looks this way to users who have logged in but are not administrators:
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And it looks this way to users who have logged in and are administrators:
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The “Login” link points to the login page. “Logout” logs out a logged-in user and sends them to the home page. “Recent Items” navigates to the recently-viewed-items page. Finally, the “Admin” link points to the administration page.

 

Refer to home.html for a list of styles used in the links bar.

Navigation Bar
The navigation bar appears in the left margin of every page except the administration page, the details page, and the error page. It contains links corresponding to the categories of articles available on the site (Local, National, and so on), as well as static text denoting super-categories (News, Sports, and so on). Clicking a link navigates to the summary page and displays a list of articles in the corresponding category.

 

The navigation bar takes on either of two looks, depending on whether the user viewing the page is an anonymous (unauthenticated) user or an authenticated user. The navigation bar appears this way to users who have not logged in:
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And it appears this way to users who have logged in:
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Refer to home.html for a list of styles used in the navigation bar.

Page Footer
The page footer (pictured below) appears at the bottom of every page. It contains a copyright notice and a pair of links labeled “contact us” and “submit an article.” The links are non-functional in this first implementation of the web site.
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See home.html for a list of styles used in the page footer.

The Times Database
The Web site’s article content comes from a SQL Server database named “Times.” You can examine the database with the SQL Enterprise Manager or other tools.  See also the Times.sql script file.

 

Table Structure
The Times database contains one user-defined table. The table is named “News,” and it stores all of the article content displayed on the Web site. Here’s a snapshot of that table in SQL Server Enterprise Manager:
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Each row in the table represents one article. The table contains the following fields:

 

	         Field Name
	         Type
	         Description

	         ItemID
	         Int
	         Item ID (primary key; uniquely identifies each article)

	         CategoryID
	         Int
	         Category ID (0-8)

	         Title
	         VarChar (128)
	         Article title

	         Subtitle
	         VarChar (512)
	         Article subtitle

	         BodyText
	         Text
	         Article text


 

Each article belongs to one of nine categories identified by the article’s CategoryID. Here are the defined CategoryIDs and the categories to which they correspond:

 

	         Category ID
	         
Category Name

	         0
	         Local

	         1
	         National

	         2
	         World

	         3
	         Baseball

	         4
	         Basketball

	         5
	         Football

	         6
	         Travel

	         7
	         Entertainment

	         8
	         Technology


 

There is no formal category table in the contents database.  The developer will need to make the association between ID and Name in the web application.

Stored Procedures
The Times database contains eight predefined stored procedures that you must use to retrieve, delete, and update article content. These stored procedures are summarized below:

 

	         Stored Procedure Name
	         Description

	         proc_GetNewsItem
	         Given an ItemID, retrieves all fields in the corresponding article

	         proc_GetNewsItemCategory
	         Given an ItemID, retrieves the CategoryID of the corresponding article

	         proc_GetNewsItemCategoryAndTitle
	         Given an ItemID, retrieves the CategoryID and Title of the corresponding article

	         proc_GetNewsItemTitleAndBodyText
	         Given an ItemID, retrieves the Title and BodyText of the corresponding article

	         proc_GetAllNewsItemsInCategory
	         Given a CategoryID, retrieves the ItemID, Title, and BodyText of all articles in that category

	         proc_GetAllNewsItems
	         Retrieves the ItemID, CategoryID, and Title of all articles in the News table

	         proc_DeleteNewsItem
	         Given an ItemID, deletes the corresponding article

	         proc_UpdateNewsItem
	         Given an ItemID, updates the remaining fields of the corresponding article using input parameters containing the values of those fields


 

You may create additional stored procedures as needed. Refer to Times.sql for the content of the predefined stored procedures.

 

Database Security
Database security is important in Web applications, because back-end databases are frequently the targets of hackers. The Contoso Times Web site must implement the following measures to enhance database security.

 

Authentication
The Web site must use Windows authentication (as opposed to SQL logins) to authenticate against the database. 

 

Stored Procedures
The Web site must use stored procedures for all database accesses. Stored procedures enhance security by providing a level of protection against malicious input parameters of the type used in SQL injection attacks.

 

Database Error Handling
All database operations should be prepared for database related exceptions.  See section 2.9 for details displaying error messages.

 

Connection String Encryption
The database connection string must not be hard-coded into the Web site’s pages or source code files; instead, it must be stored external to the application.

 

Furthermore, the connection string must be encrypted so that it remains secure even if the file containing it is stolen.  Use triple-DES encryption as implemented by the Windows Data Protection API (DPAPI), or as an alternative you may use any encryption algorithm you like so long as it is an industry-standard algorithm that is generally considered to be secure and that is at least as strong as triple-DES. However you choose to do the encryption, the database connection string must be stored externally (for example, in a file or in the registry), and it must be stored in encrypted form. The key for decrypting the connection string must be stored securely enough that users lacking administrative access to the Web server would require extraordinary means to retrieve it.

Security
The Contoso Times Web site must authenticate and authorize users. Users create accounts through the registration page. They log in using the login page. Once a user has logged in, role-based security is used to differentiate between types of users. What a user can see on the site—and what he can do—depends on whether he’s logged in and, if he is logged in, what role or roles he belongs to.

 

Roles
The Web site defines two roles used to group users for security purposes. The roles are:

· Members – Ordinary users (users without administrative privileges)

· Administrators – Administrative users (users with administrative privileges)

 

Accounts created through the registration page are automatically added to the “Members” role. The site has no interface for assigning users to the “Administrators” role. That must be done separately by someone who enjoys administrative privileges on the Web server.

 

Accessibility
Users who do not log in—that is, anonymous users—do not belong to any role. They are not allowed to view the recently-viewed-items page, the administration page, or the details page, and they are not allowed to use the summary page or the article page to view premium content—that is, articles belonging to the Travel, Entertainment, or Technology categories. Any attempt by an anonymous user to view the recently-viewed-items page, the administration page, or the details page, or to use the summary page or the article page to view premium content, automatically redirects to the login page to provide them with the opportunity to log in.

 

Users who belong to “Members”—by definition, all registered users of the site—but do not belong to “Administrators” can view all of the site’s pages except for the administration page and the details page. They can view all article content on the site. Any attempt by these users to view the administration page or the details page automatically redirects to the login page to provide them with the opportunity to log in as an administrator.

 

Users who belong to “Administrators” can access all of the site’s content and all of the site’s pages, including the administration page and the details page.

 

Authentication Tickets
Users who log in successfully are issued cookies containing authentication tickets that allow them to access restricted portions of the site (and restricted content) for some period of time without having to log in repeatedly. (See Section 2.4.3, “Persistence of Logins,” for details.) The exact form that these authentication tickets take is left up to the developer, but authentication tickets must meet the following requirements:

 

· They must include user information so the membership database doesn’t have to be consulted in every request to determine the user’s user name.

· They must include role information so the membership database doesn’t have to be consulted in every request to ascertain the role or roles that the user belongs to.

· They must be tamper-proof so that the information encoded in them—particularly user names, roles, and time stamps governing ticket duration—can’t be altered without detection.

If an altered authentication ticket is submitted, the site must either discard the ticket or require the user to log in again, or display the error page.

 

 
The Membership Database
User names, passwords, role memberships, and other information in support of registered users must be stored in a SQL Server membership database. Unlike the Times database, the membership database is not supplied; the developer must design and implement it.

 

See sections on Membership, 2.5, Recently Viewed Articles 2.6 and Roles 4.1 for data that must be stored.

 

Password Hash
Research as shown that web site users often use the same password at multiple web sites. Worse, they sometimes use their e-mail password at other web sites.  Consequently, the database must not store plaintext passwords. Instead, it must store password hashes. Password hashes must be generated using SHA, MD5, or a similarly well-regarded one-way hashing algorithm.  Password hashes may be salted, but salting is not required.

 

Localization
The web site is presented in US English, only.  No localization is required.

 

Installation and Configuration
Creating a setup/installation routine and providing configuration editing tools is outside the scope of this specification.

 

 
Appendix C. Acceptance: Web Productivity Study


  

Developer Name _________________________________ 

Date of Study ___________________________________ 

VS IDE Version __________________________________ 

 


  

Article Page

This section includes getting article data from the content database and presenting it on screen.  Does not include login/membership-related features.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	3.2
	Connect to the content database and retrieve article data, based on a hard-coded article ID, using designated stored procedure and an anonymous (not a member, not logged in) security context.

	 
	2.3
	Display article content per specification.

	 
	3.3.3
	Database-related errors are handled.

	 
	3.3.4
	Retrieve connection string from external configuration resource.  Note: encryption is optional at this stage, see below.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	2.10
	Shared page elements.  OK to use static placeholders and come back later to add these after rest of site is functional.  See upcoming section for specific acceptance tests regarding shared page elements.

	 
	3.3.4
	Connection string encryption per specification.

Note:  This is the only reference to connection string encryption as a specific acceptance test.  The assumption is that if one page is using an encrypted connection string then all pages and all other access points are also using an encrypted connection string.

 


Summary Page

This section includes presenting content in the article summary page and linking to the article page.  Does not include login/membership-related features.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	3.2
	Retrieve content data via stored procedure as specified for a hard-coded category ID.

	 
	2.2
	Display main content as specified.

	 
	2.2.1
	Title and Teaser sections displayed as specified.

	 
	2.2.2
	“Read More” link displayed as specified, with functional link to article detail page.

	 
	3.3.3
	Database-related errors are handled.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	2.10
	All shared page elements are fully functional.


 

 Home Page

This section includes presenting content in the main web site page and linking to the category summary and article pages.  Does not include login/member-ship related features.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	3.2
	Retrieve content data via stored procedure as specified for all categories.  Ignore membership-related restrictions at this time.

	 
	2.1
	Display content per specifications.

	 
	2.1.1
	Functional link to summary and article pages.

	 
	3.3.3
	Database-related errors are handled.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	2.10
	All shared page elements are fully functional.


 

Membership Database

This section includes designing a creating a database that can accommodate the membership-related features of the specification.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	4.4
	Database created with appropriate table schema.

	 
	2.5
	Schema can store all fields in the Registration page.

	 
	2.6
	Schema can store recently-viewed article information.

	 
	4.1
	Schema can store role information.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	4.4.1
	Passwords are not stored in clear text, they are hashed per specification.


 

Membership Functionality

This section includes the pages related to collecting membership information for new users and providing a login process.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	2.5
	Registration page collects member data and stores to membership database.

	 
	2.5.1
	All registration page validation checks are performed on client if supported by browser.

	 
	2.5.1
	All fields are required, blank fields are detected and reported.

	 
	2.5.1
	Mismatched password and confirm password values are detected and reported.

	 
	2.5.1
	Malformed passwords are detected and reported.

	 
	2.5.2
	All validation checks are repeated on server in the event the client has disabled scripting.

	 
	2.5.3
	Registration process detects and reports duplicate user names.

	 
	2.5.4
	Successful account creation message displayed, continue button links to home page.

	 
	2.4
	Login page that collects user name and password and authenticates to membership database.

	 
	2.4.1
	All login page validation checks are performed on client if supported by browser.  

	 
	2.4.2
	All validation checks are repeated on server in the event the client has disabled or does not support scripting.

	 
	2.4.3
	All attempts to view premium or admin content (see spec for details) cause redirect to login page.

	 
	2.4.5
	Logins persist per specifications: single session versus “remember me”.

	 
	3.3.3
	Database-related errors are handled.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	2.5.1
	Malformed e-mail address is detected and reported.

	 
	2.10
	All shared page elements are fully functional.

	 
	2.4.4
	After successful login, user is redirected back to page they were originally attempting to view.

	 
	2.4.6
	Session and “remember me” timeout lengths are stored in external configuration.


Recently-Viewed Pages

This section includes storing recently viewed article data and displaying list.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	2.6,
2.6.1
	When logged in user is viewing pages, page history is tracked.

	 
	2.6
	Recently-viewed articles page shows article summary, links to article page.

	 
	2.6.2
	Recent page history information is stored indefinitely.

	 
	3.3.3
	Database-related errors are handled.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	2.10
	All shared page elements are fully functional.


 

Administration Pages

This section includes performing article administration activities.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	2.7
	All articles are listed.

	 
	2.7.1
	Administration page is only accessible to users in the admin role.

	 
	2.7.2
2.7.3
	Delete link performs article delete after confirmation.

	 
	2.8
	Select link displays article details page with selected article content.

	 
	2.8.1
	Edit link displays article editing page.

	 
	2.8.2
	The Display and Edit Article pages are only available to users in the admin role.

	 
	2.8
	Changes to article data is stored to content database.

	 
	3.3.3
	Database-related errors are handled.


 

	Optional Functionality

	Accepted
	Spec
	Test Performed

	 
	2.10
	All shared page elements are fully functional.


Shared Page Elements

This section includes the shared page elements that should appear on every page.

	Required Functionality

	Accepted
	Spec
	Test Performed

	 
	2.10.1
	Page header appears at top of every page and presents the variation appropriate to the login status of the user.

	 
	2.10.2
	Location bar tracks user progress through site, offering links back to preceding pages as specified.

	 
	2.10.3
	Links bar adjusts to match user login status and role.  Links work as specified.

	 
	2.10.4
	Navigation bar shows up on the specified pages and offers functional links to the indicated content areas.

	 
	2.10.4
	Navigation bar adjusts to user login status.

	 
	2.10.5
	Page footer appears at the bottom of every page.


 

 
Appendix D. Time Accounting: Web Productivity Study

 


 

 

 

Developer Name ___________________________________

Date of Study _____________________________________

VS IDE Version ____________________________________

 
 

 

Preparation, General Activities

The scope of this section includes examining the specification, basic research, architecture, component integration and any other activities that are not associated with a specific item in the specification.  Please attempt to associate as much of your time as possible to specific items.
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	Activity

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 


Preparation / General, Continued
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	Spec
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Article Page

The scope of this section includes getting the central article page connected to the database and displaying content.  Please note that significant functionality related to membership, login/security and shared page elements are accounted for elsewhere.

Include testing and debugging related to this section.
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	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Article Page, Continued
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Summary Page

The scope of this section includes getting content into the article summary page and getting it linked to the article page.  Please note that significant functionality related to membership, login/security and shared page elements are accounted for elsewhere.

Include testing and debugging related to this section.

	Day
	Hours
	Spec
	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Summary Page, Continued

	Day
	Hours
	Spec
	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Home Page

The scope of this section includes getting content into the home page and making the links functional.  Please note that significant functionality related to membership, login/security and shared page elements are accounted for elsewhere.

Include testing and debugging related to this section.
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	Spec
	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Home Page, Continued
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Membership Database

The scope of this section includes creating the membership database and any additional supporting objects.  Also includes any web application level supporting code.  Please note that the user interface behaviors related to membership are accounted for elsewhere.

Include testing and debugging related to this section.
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	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Membership Database, Continued
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	Hours
	Spec
	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Membership Functionality

The scope of this section includes all user interface and web site behaviors related to membership and logins, including session/login timeouts and configuration.  Please note that the Recently-Viewed Pages feature is accounted for in the next section.

Include testing and debugging related to this section.
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Membership Functionality, Continued
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	Hours
	Spec
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Recently-Viewed Pages

The scope of this section includes implementing the Recently-Viewed Pages feature.  Please note that time related to shared page elements is accounted for elsewhere.

Include testing and debugging related to this section.
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Recently-Viewed Pages, Continued
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	Hours
	Spec
	Activity

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 


Administration Pages

The scope of this section includes implementing the administrator’s ability to view, delete and delete articles.  Please note that time related to shared page elements is accounted for elsewhere.

Include testing and debugging related to this section.
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Administration Pages, Continued
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Shared Page Elements

The scope of this section includes activities related to implementing the shared page elements.  Please differentiate between time spent implementing page-specific features and time spent integrating shared elements into the pages.

Include testing and debugging related to this section.
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Shared Page Elements, Continued
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 Appendix E. Developer System Configuration

· Physical hardware: 

· Dell Optiplex 170L

· 2.8 GHz CPU

· 1.0 GB RAM

· 37 GB C: drive with 32 GB free

· Internet access @ T-1 speed

· Operating System and Relevant Services: 

· Windows Server 2003 Standard, with SP1

· SQL Server 2000 Enterprise, with SP1

· IIS 6.0

· Visual Studio IDE: 

· Visual Studio 2005 Team Suite Edition, Beta 2

· Features enabled on install: 

· VB, C#, Visual Web Developer

· .NET Framework SDK

· Tools for Redistribution

· Crystal Reports

· Features disabled on install: 

· C++, J#, Smart Client, Tools for Office

· Remote debugging

· Team Foundation client

· SQL Server 2005 Express Edition

· Enterprise Tools

· Dotfuscator

 
 
 
 

 
 Appendix F. Additional ASP Platform Results
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VeriTest (www.veritest.com), the testing division of Lionbridge Technologies, Inc., provides outsourced testing solutions that maximize revenue and reduce costs for our clients. For companies who use high-tech products as well as those who produce them, smoothly functioning technology is essential to business success. VeriTest helps our clients identify and correct technology problems in their products and in their line of business applications by providing the widest range of testing services available. 
VeriTest created the suite of industry-standard benchmark software that includes WebBench, NetBench, Winstone, and WinBench. We've distributed over 20 million copies of these tools, which are in use at every one of the 2001 Fortune 100 companies. Our Internet BenchMark service provides the definitive ratings for Internet Service Providers in the US, Canada, and the UK. 

Under our former names of ZD Labs and eTesting Labs, and as part of VeriTest since July of 2002, we have delivered rigorous, objective, independent testing and analysis for over a decade. With the most knowledgeable staff in the business, testing facilities around the world, and almost 1,600 dedicated network PCs, VeriTest offers our clients the expertise and equipment necessary to meet all their testing needs. 

For more information email us at info@veritest.com or call us at 919-380-2800. 
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