Abstract
This report documents the development of a browser based Mitigating Circumstance System for First Years. During this project the author covers issues such as the differences between traditional development and web development and how this has impacted on the acceptance of web methodologies. 

Web systems have revolutionised the way businesses sell their products or services, usability is a vital part of attracting and retaining users. This report examines characteristics that designers need to consider when designing for usability.

The report then delves into the Model View Controller architecture, its suitability for the internet, and the design patterns which together form Model View Controller. The chosen technology to build the Mitigating Circumstance System was a Model View Controller Framework named ASP.NET MVC. The report discusses the advantages and disadvantages of this technology in comparison to its alternative ASP.NET WebForms.

Testing is an important part of software development however many projects leave testing until late in the project lifecycle. Research conducted during this project suggested that the majority of software defects are introduced in the requirements specification early in the project. Whilst research also suggested the earlier defects are found the least expensive they are to repair. This project looks into testing techniques to catch the defects introduced before the implementation begins, during, and after.

Finally the author evaluates the bespoke methodology he used throughout the project, and discusses some of the success, difficulties, and future improvements of the implementation stage. 
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Chapter 1
[bookmark: _Toc260492687]Introduction
[bookmark: _Toc258598698][bookmark: _Toc260492688]1.1 - Introduction to the Client

Bournemouth University operate a tutoring system ran by university staff for first year students. The tutoring scheme tracks student’s progress throughout the year, recording the difficulties and mitigating circumstances which students may face.

The main organisers of the tutoring scheme are Heather Mayes and Suzy Cutts and they will be the main points of contact for the project. They currently teach first year students, and offer help and support throughout the year. It is their role to ease the transition for first year students who are possibly moving away from their home, and parents, and the problems this may cause.
[bookmark: _Toc258598699][bookmark: _Toc260492689]1.2 - Problem Definition

Course frameworks contain multiple modules, and these modules may be taught by many different teachers. If a lecturer notices that a student has not been attending lectures they may wish to create a record of this, it may then be noted by another lecturer that a student’s assignment mark is abnormally low compared to their usual standard, finally the student may share with a different lecturer that they are currently having personal problems. Each staff member may wish to create a record of each observation and interaction, and monitor that student.

Students may also lodge mitigating circumstances applications when going through difficult times. This process involves the student filling out a form and submitting it to their course leader. This form is then reviewed and action such as granting the student extensions on due coursework may be given. This agreement will then be filtered down to the appropriate teachers possibly through email so they are aware that the student has been given permission to submit coursework at a later date.

Currently this system takes place using a paper based system which can be difficult to collate. The records the lecturers create are currently isolated and a profile of the student is not being collected. When a student submits a mitigating circumstances form to be reviewed by the course leader, the course leader may not be aware of the observations made by the staff in that student lectures. This may require the course leader to converse with the staff members who teach the student to discover anything they may have noticed. 

By implementing an electronic system it will allow staff to attach notes to a student’s profile, collating the interactions and observations in one place. Also when a mitigating circumstance form is received by a course leader, they can check the students profile online and immediately discover what other lecturers may have noticed, a process which at the moment may require collecting paperwork from multiple lecturers or arranging meetings with each lecturer, which is time consuming.
[bookmark: _Toc258598700][bookmark: _Toc260492690]1.3 - Proposed Solution

The system proposed to resolve this issue consists of a web 2.0 management system. The clients propose that the solution integrates with the existing university login system; however meetings with the university information technology staff will be required to discuss this. If this requirement is not viable, than a separate login function will be created, with several standard options for the user, such as the ability to change the current password, and reset password if it has been forgotten.
First year students who enrol in the Software Systems Framework will also need to be recorded. It must be possible to add students to the system, recording details such as:

First Name
Surname
Seminar Group
E-mail
Status ( Current Student / Withdrawn / Pre-enrolment / Transferred )
Assisted Learning Student (ALN)
Once students exist in the system it will be possible for staff members with the required permissions to be able to record observations and interactions with the students through the use of an online form. Details which need to be stored consist of fields such as:

Type (Telephone Call, Face-to-face Meeting)
Date & Time
Recorded by
Description
As observations are recorded against a student it will be possible to build up a profile of the student, collating the related records together on the students profile page. Bournemouth University also operates a mitigating circumstances system, where students fill out a form detailing their problems to be granted assignment extensions. It is proposed that this could be moved to an online system where a student could fill out the form online, and upload evidence such as a doctor’s certificate for example.

Staff members require the ability to record students, who do not attend lectures. By collating this data it will be possible to offer analytics such as a graph plotting student’s grades, whilst also plotting their university attendance, which will help to visualise trends. Complementing the online analytic will be reports, the reports will detail all students who have had circumstances filed against them, with details of each log, this will also be available for individual student profiles.
[bookmark: _Toc258598701][bookmark: _Toc260492691]1.4 - How the Project Will be Assessed

To ensure the project meets the requirements outlined by the clients, it will be implemented using incremental builds. These builds will be presented to the client after completion for assessment, following the feedback from the client the software requirements will be able to be changed, updated, or removed ensuring the project is always meeting the expectations of the client.
[bookmark: _Toc258598702][bookmark: _Toc260492692]1.5 - How This Projects Relates to my Degree Outcome

As a computing student studying Web Systems (WS), Advanced Development (AD), and Advanced Data Management (ADM), this project complements my module choices perfectly. The knowledge learnt during WS will allow me to adopt a web development methodology, using tools and techniques, whilst also applying theory to complete development stages.

AD will allow me to provide interoperability with the university login system. It will also aid me in developing the architecture for the web system, focusing on producing a loosely coupled system. For example by providing web service methods it will allow future expansion of the system, perhaps by providing services via mobile applications.
[bookmark: _Toc258598703][bookmark: _Toc260492693]1.6 - Project Risks

File Loss: When developing in a standalone environment there is always a risk of disc failure or some type of hardware failure resulting in loss of work. To counteract this risk the project will be stored on an online server, with a backup also maintained locally. 
Version Control: When working on projects with multiple files and thousands of lines of code keeping track of versions manually can be difficult. One change could stop the project from working hours before a deadline with no means to rollback. I aim to use a source control system called VisualSVN which will automatically keep several copies of a file when changes are made, providing an easy rollback mechanism, and storing fully working versions of the system.
Timescales: With such an ambitious project time may become an issue. The deadline cannot be extended the system has to be delivered on the given date. Taking this into consideration I aim to build from the core outwards. Concentrating on the most important requirements and then building in such a way which will allow the easy integration of other components at a later date. This will lead to a system where components which may need to be cut out of the scope of the project will be able to be delivered at a later date depending on the success of the project.










[bookmark: _Toc260492694]Chapter 2
[bookmark: _Toc260492695]Methodology

[bookmark: _Toc258598704][bookmark: _Toc260492696]2.1 - Differences between Traditional System Development and Web System Development

The revolution of the World Wide Web and the significant impact it has had on the growth of the global economy, education, healthcare, and our society (Kappel et al., 2004) making the creation of web systems increasingly important to the business strategy of many companies. Essentially the Web has created a new way of trading, enabling cross country selling in a manner which was not as easily achievable before.

The creation of a web site for many businesses often draws in new trade and has a significant impact on the nature of the interaction that an organisation has with its clients and other external stakeholders. This impact will typically lead to a change in internal business processes and on the company’s business model (Lowe, 2004).

Previous to the phenomenon of the web most traditional systems were generally designed and implemented to resolve internal business process problems. Often improving and streamlining existing manual practices, but rarely altering the core business model or the interaction with clients.

Traditional software development often tends to focus on developing systems to enhance internal company processes. Requirements are known to clients as the system will be for an existing process, and simply need to be elicited. This is achieved from analysing existing processes and documentation (Lowe, 2004). However the implementation of a web system is likely to provide a new outlet for a company’s products or services altering their business model and the way they interact with stakeholders. As the system will interface with external influences it will not be possible to only gather requirements from existing sources and processes. Requirements will also need to be created by working with the client, discovering their needs, and outlining the impact the solution may have on their business processes. In a simple scenario an e-commerce store may have to interface with the stock control system which may require a new staff member to monitor orders and stock levels.

Clients can often be unsure of the solution they require for their business and are often not completely knowledgeable of how their company operates, or the effect a web system will have on their operations (Lowe, 2004). This uncertainty can lead to volatile requirements, as the projects lifespan increases and the clients knowledge of their company and the technology being used increases, coupled with their high involvement in the project, can lead to the client changing existing requirements or even introducing new requirements, causing requirements creep.

End users are divorced from the web development cycle and developers are unable to predict how an end user will access the system. This is the opposite of traditional development where a company’s hardware can be analysed during the requirement elicitation phase. End users of web systems may access the system on a variety of different devices, which vary in hardware and software capabilities such as display size, computational power, network connection, or the browser they use. End users may disable scripting technologies such as JavaScript, leading to a situation where if this technology is implemented, the system may not function correctly, and alternatives need to be provided (Kappel et al., 2004).

 Many web-development projects are conducted by staff comprising of many expertise groups, with little training and experience in information systems design (Carstensen & Vogelsang, 2001). “With the support of content management tools, commercial off-the-shelf products, open source solutions, prefabricated components and applets, and visual programming interfaces, designers from these backgrounds have become capable of developing complex hypermedia applications without needing to know much about programming (Lang & Fitzgerald, 2005)”.

The power of these technologies and tools to produce fully functioning web pages, coupled with many developers originating from non-technical backgrounds has lead to a belief from clients that web system projects should have a much shorter development cycle than more established traditional systems. This stereotype has introduced short project lifespan, an extremely pressurised development environment, and a lack of developer experience (Overmyer, 2000).

Despite these differences there are some similarities between the two types of development. Traditional development experienced hectic projects in its infancy. There are also many development methodologies available for traditional development. However not all traditional developers will follow these guidelines word for word, and are more likely to adapt processes to suit their experience and skill set. This has lead to methodologies which have been created through observed best practices, much like web development companies are doing today (Glass, 2003).

It’s these types of variables which have lead Glass, (2003) to believe that web development is similar to traditional development. However there are differences between the two. Jeary et al., (2009) confirm this view and suggest that web development should continue with all the disciplines the industry has learnt from traditional software development, but should also offer additional capabilities to handle the differences. The author agrees with this view. Web development could be seen as an evolution from traditional development, basic characteristics are shared, however new unique characteristics will be born upon the evolution.
[bookmark: _Toc258598705][bookmark: _Toc260492697]2.2 - Issues with Current Web System Methodologies

Lang & Fitzgerald (2005) with their study of Irish hypermedia companies discovered that when asked about methodologies the question was met with much confusion. Out of 167 questionnaires only 94 were returned, and of that 94 only 79 were useable. The results showed a wide range of approaches with the most popular being in-house or hybrid methods which would support the observed from best practice statement. Most interestingly of the 79 responses only 5% used an academic web development methodology.
 
Research conducted by Jeary et al.,  (2009) studied 23 small web development projects attempting to use academic web methodologies. The research discovered that out of the 23 projects only 1 project continued to use the method throughout the project lifecycle.

The only project which completed the study reviewed their experience with the SHDT/W3DT (Bichler & Nusser, 1996) methodology as difficult. They found documentation explaining the methodology written in a confusing academic manner which made the steps of the methodology difficult to understand for first time users, despite the participant coming from an academic background (Jeary et al., 2009).

This review of the participants experience collates the feelings of many other pariticipants which found the methodology time consuming to learn, partly due to complex documentation, and difficulties with finding it. The documention despite being complex also seemed to lack explainations of how certain steps had been achieved. Whilst methodologies also did not cover the entire development lifecycle, leaving participants confused with how to progress when the guidance stoped. When experiencing these difficulties in a highly pressurised, and short delievery cycle envirionment if can be seen why many abandoned their chosen methodologies.

Methodologies are written by computer scientists interested in semantics and data analysis (Fernández et al., 2000). This may explain why the documentation is difficult to understand from the web development community, as not all web developers originate from a computer science or academic background. Designing a commerical methodology to fit every type of persons background and skill set would be a complex task, which would most likely lead to the methodology being too complex to use.

These types of issues could be why Lang & Fitzgerald (2005) discovered that the majority of companies they reviewed used in-house hybrid methodologies. Hybrid methodolgies are usually comprised from best-practice and parts of methodologies, and are tailored to the organisational culture and employees.
[bookmark: _Toc258598706][bookmark: _Toc260492698]2.3 – Methodology

This lack of adoption of web methodologies within the industry, and how organisations tend to create bespoke methodologies to fit their organisations, the author also experienced with his time working with Oracle. He therefore decided to create a bespoke methodology, to fit the mitigating circumstances system (MCS), his personal characteristics, and skill set from what he felt was the best of breed components from existing traditional and web development methodologies.

A major difference between traditional systems development and web systems is the impact web systems have on the existing business model. The Internet Commerce Development Methodology (ICDM) analyses the business domain through the use of SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis. This type of analysis would consider many business factors which could aid to the potential success of an e-commerce web site such as economic, technological, and social trends which could be used to gain an advantage (Standing, 2001). However whilst this is important for most web site builds, the mitigating circumstances system has the characteristics of a traditional system, in the sense that it is being used to simplify an internal process. Hence the author does not feel that the analysis of the business domain is particularly relevant for this project and should not be required in his methodology.

Web Site Design Method (WSDM) is a user driven approach methodology which states that different users have different needs (De Troyer & Leune, 1998). Design teams need to consider the different types of users which will visit the site, and the specific requirements for that user group. In terms of the MCS this could be a lecturer whose requirements are that of creating and tracking student problems, a course administrator who needs to discover whether a student has an assignment assessment, or an administrator who needs to alter naming standards due to changes in regulations and standards.

WSDM defines users and the operations they may perform using a mind map style diagram with users shown as rectangles and operations as ovals. Once defined the individual user classes are analysed in more detail, defining their characteristics such as motivations for using the web site, language issues, education/intellectual abilities, and age (De Troyer & Leune, 1998). Several other methodologies such as Scenario-based Object-Oriented Hypermedia Design Methodology (SOHDM) and UML for Web Engineering (UWE) suggest using UML to model potential different types of user processes in the form of activity diagrams as in Figure 2 (Lee et al., 1998) (Koch et al., 2004). However the simplicity of the WSDM environment schema technique shown in Figure 1 makes it the ideal notation to model users and their needs.

[bookmark: _Ref258665477][bookmark: _Ref258665446]Figure 1: WSDM Environment schema for university department (De Troyer & Leune, 1998)

[bookmark: _Ref258665766]Figure 2: Example of a UWE activity diagram for order placement (Koch 2004)
Web system design differs from traditional design as it involves navigation as well as user-interface issues (Isakowitz et al., 1995). Although a developer may intend to guide a user down a series of pages, the reality may differ. A developer cannot control the links that are created to the site by for example a search engine, resulting in users entering at any arbitrary point (De Troyer & Leune, 1998). OOHDM uses a user scenario technique to define user requirements, which would aid the evolution of the WSDM environment schema shown in Figure 3 into more precise requirements for different user types. Creating different user classes and defining the tasks which they need to perform also defines the links which are required for navigation (Schwabe & Rossi, 1998).



[bookmark: _Ref258665857]Figure 3: Example of OOHDM user scenarios for a University website (Schwabe & Rossi, 1998)
The need for prototyping and intensive testing with users is extremely important in hypermedia systems. In this environment user tolerance to errors is very low, and a system which is not well received by its users is unlikely to be successful in the long run (Isakowitz et al., 1995) (Moreno-Muñoz et al., 2002).

Vidgen, (2002) discovered whilst researching a system Zenith International were building, that prototying can help define vague requirements, eliminate unnessasary requirements, and aid clients to understand the posibilities of the technology.  Prototyping works well as a rapid application development technique, producing systems quickly in short timescale projects, which fits with the characteristics of web systems. 

A technique named Turbo-prototyping uses workshops in order for stakeholders to have an input in the user interface design. Whilst this is occurring a designer creates prototypes taking into consideration the stakeholders input. This is then evaluated and altered in an iterative fashion until the group approves the design (Ghosh, 1999).

Prototyping in the author’s opinion can mediate the risk of requirements creep by making the client aware of how the system will impact their business and the technical possibilities before the system build begins, leading to a stronger requirements base from the start.

Figure 4: Prototyping Process
The development cycle will resemble a SCRUM sprint Figure 5. A sprint backlog will be created at the beginning of each sprint to define the requirements which will be met during the sprint. The sprint will then occur and the developed requirements presented to the client at the end of the sprint. After delivery the requirements will be evaluated by the client, and a new sprint backlog created, perhaps refining requirements, introducing new ones, or working on yet to be implemented requirements (Softhouse Consulting, 2010). This iterative cycle may introduce the need to skip backwards to the requirements gathering, user interface design, and technical design stages. If new requirements are introduced, or existing requirements altered, elicitation of the requirements will be required, causing a domino effect on the stages which progress from this. 


[bookmark: _Ref258666479]Figure 5: A SCRUM Sprint (Softhouse Consulting, 2010)
Relationship management methodology (RMM) leaves testing and evaluation until the end of the lifecycle (Isakowitz et al., 1995). This could become an issue as the later in the project lifecycle bugs are found the more expensive they become to fix. The ATERN methodology from the Dynamic Systems Design Methodology Consortium (DSDM) incorporates testing throughout the lifecycle and this should be inherited by web systems development. Standing (2001) believes that users should be involved in the testing and evaluation of the website. The author feels the testing process should encoroporate these aspects along with adopting the testing principles of Object-Action Methodology (OAM). OAM uses Nelsons heuristic evaluation to find and resolve usability issues in a user interface (Moreno-Muñoz et al., 2002).

In conclusion the methodology outlined in Figure 6 and Figure 7 has been developed to fit this particular project.

[bookmark: _Ref258666510]Figure 6: MCS Methodology

[bookmark: _Ref258666523]Figure 7: Requirements Gathering
[bookmark: _Toc260492699]Chapter 3
[bookmark: _Toc260492700]Requirements
[bookmark: _Toc258598707][bookmark: _Toc260492701]3.1 – Introduction

The following chapter focuses on the importance of requirements gathering which is to be conducted as part of the MCS methodology. This chapter outlines a requirements methodology and techniques such as interviews, use case diagrams, and prototyping which can be used in order to elicit and clearly define requirements.

Requirements engineering is said to be the most important yet challenging aspect of software development (Wiegers, 2006). Requirements lay the foundation for all subsequent work (Wiegers, 2006) and without them the programming team would be lost and without an idea of what they need to build.

In fact most software issues arise from the mistakes people may make when they gather, document, agree on, and modify a products requirements (Wiegers, 2003) (Leffingwell & Widrig, 1999). Research conducted by Davis (1993) and Leffingwell (1997) discovered that 40 to 60 of all software project defects originate from errors made during the requirements stage (Wiegers, 2003) (Wiegers, 2006). Methods to erradicate requirement documentation errors are discussed in the testing chapter of this document (See Section 7.2 - Static Testing). Resolving the mistakes made in the requirements specification is crucial as not doing so can consequently lead to a lack of understanding from developers. They may take it upon themselves to fill in the gaps, inevitably creating software functionality different to that of what the client was trying to communicate originally (Wiegers, 2006). 

If developers do question ambigous requirements late in the development stage then rework of those requirements needs to be performed starting right at the beginning with requirements elicitation. This can then lead to significant portions of rework as the project has progressed so far past the requirements stage that it is likely a change will impact on other work which has been already been completed. Wiegers (2003) states that rework can account for around 30% to 50% of development costs, with Leffingwell’s (1997) research suggesting that requirement errors contribute 70% to 85% of rework cost.
[bookmark: _Toc258598708][bookmark: _Toc260492702]3.2 - Requirements Engineering

From experience Wiegers (2003) believes that requirements engineering can be split into two distinct groups, requirements development and requirements management (See Figure 8). Requirements development involves the stages in order to gather, evaluate, and document requirements. Requirements management is the stage of agreeing with the customer the requirements for the project, whilst maintaining that agreement including requirement changes over the lifespan of the project. Requirements management is an important aspect to consider for the MCS. The system methodology takes an iterative approach to development, thus producing a requirements catalogue for each iteration in agreement with the client is crucial to ensure delivery of a system the client can be satisfied with.

[bookmark: _Ref258675072]Figure 8: Requirements Engineering Lifecycle (Wiegers, 2003)
An iterative cycle has been viewed by many as the solution to producing systems which meets clients needs. Producing software in stages mitigates risk and project teams can seek assurance from clients throughout the project to ensure the system being developed is what the client had in mind. Unsurprisingly this technique is recommended by Wiegers (2003) shown in Figure 9 as a method of ensuring requirements are unambiguous, correct, and experience sustained evolution over a period of time.
 
Project teams should not believe that requirements can be defined in one attempt. An analyst is unlikely to be from, or have the same industrial knowledge of the client. They should analyse the elicited requirements and attempt to gain an understanding whilst discussing uncertainties and understanding of collected requirements with clients (Wiegers, 2003) (Wiegers, 2006). Requirements, and analysis of requirements should be documented in a specification for developers. Finally the document should be reviewed and validated by clients with any corrections being made, and if necessary elicitition and analysis to be undertaken again to ensure the correct understanding of each requirement has been achieved by the analysist (Wiegers, 2003) (Wiegers, 2006).

[bookmark: _Ref258675248]Figure 9: Requirement Development Methodology (Wiegers, 2003)
[bookmark: _Toc258598709][bookmark: _Toc260492703]3.3 - Requirements Development

Elicitation is perhaps one of the most difficult and hence error introducing aspects of software development. Clients and software teams need to collaborate, and as both are likely to originate from different industrial and social backgrounds communication can be a stumbling point although vital to successful elicitation. Wiegers (2003) suggests that software teams adapt to this new environment, perhaps replacing a technical vocabularly for one which the client will understand and relate to. Dispelling any communication confusion that may occur which may otherwise result in poorly defined requirements.

There are several methods of elicitation such as interviews, company and legal documents, system requirement specifications, problem reports and enhancement requests for a current system, questionnaires, observing users at work, and scenario analysis of user tasks (Wiegers, 2003) (Leffingwell & Widrig, 1999). Due to client circumstances in that both clients have busy schedules it has been decided, based upon Leffingwell’s & Widrig’s (1999) recommendation, that interviews are suitable in virtually any situation; that a series of interviews would be the most appropriate form of elicitation. The clients also have a non-complete Microsoft Access implementation they have not had the time or resources available to finish which can be analysed to develop requirements.

Whilst interviews can be an effective way of eliciting requirements there may be a language barrier between the clients using industry vocabulary and the analysis using technical vocabulary. This can lead to a lack of understanding from both sides, but more importantly from the analyst who is ultimately going to have to convey their understanding of these requirements for use in later stages of the project lifecycle. Wiegers (2003) suggests that when interviewing clients to ascertain their initial definition of a requirement, it is important to delve beneath the surface of that requirement by asking open ended questions to extract details, hence revealing the clients true needs. Gaining understanding of the business goals which need to be achieved by the system can help an analysist picture what they would require if they were the employee, what tasks they would need to complete, and how, this can further be documented in the form of use cases. 

By analysing the requirements with the client requirements can be defined which the client may not have mentioned or which do not exist in the current process. Often an analyst brings a fresh view on a process. This combined with experience of working on other companies processes may result in the analyst suggesting requirements which can help streamline or add value to a process.
[bookmark: _Toc258598710][bookmark: _Toc260492704]3.4 - Use Cases

Analysts must understand what a client intends to do with a system before designing it. Use cases work well for developing this understanding and is in a notation which is easy to understand by clients when clarifying process steps. A use case portrays a sequence of interactions between a system and an external actor, perhaps a user (Wiegers, 2003) (Leffingwell & Widrig, 1999).

Use cases enable the analyst to investigate what the users need to accomplish for a process. Use cases involve actions outside of the system domain, in addition to the traditional approach of gathering requirements by asking users what they need the system to do.

[bookmark: _Toc258598711][bookmark: _Toc260492705]Wiegers (2003) believes that  use cases are an incredibly powerful approach to producing a complete and accurate requirements document, mainly due to its task and user-centric perspective. Use cases can bridge the uncertanty developers may experience when attempting to code requirements as they allow the developer to visualise the business domain, how a user would set about completing the process, and most importantly what the user needs.

3.5 – Prototyping

Prototyping can be used to turn use cases into something tangible, something which the clients can view and interact with (Wiegers, 2006). Prototyping is a useful aid in narrowing possible confusion over client’s requirements and in exploring alternative design solutions (Wiegers, 2003) (Leffingwell & Widrig, 1999). Prototyping allows the client to see and even interact with what the system could be. It allows for feedback and helps all parties arrive at a shared understanding of the systems requirements, leading to the reduction of customer dissatisfaction (Wiegers, 2003).

There are two main types of prototype horizontal and vertical. Vertical prototypes take a section of a system and implement it in detail, it is likely to include the user interface and the architectural layers required to implement the requirement as if it were to be used in the final system (Leffingwell & Widrig, 1999).

As part of the MCS requirements elicitation the author used a horizontal prototype. A horizontal prototype generally portrays the user interface of a system and the steps involved in completing processes. It’s named horizontal as it doesn’t implement all the architectural layers you would find in a complete solution only focusing on the user interface across the system. This type of prototype looks as if it provides functionality without actually implementing it, it provides navigation and screen mock ups, but contains little or no functionality (Wiegers, 2003) (Leffingwell & Widrig, 1999).

The main function of a horizontal prototype is for the software team to present their understanding of the clients use cases and requirements. This then allows the client to assess the use cases pointing out missing steps, possible exceptions and how they should be handled, and possible alternatives (Wiegers, 2003).

An often effective and efficient technique of creating a horizontal prototype is to create a paper prototype. This simply involves sketching displays on paper and presenting them to the user. If the user suggests changes it can be very quickly sketched again and revaluated. Although Wiegers (2003) recommends this technique due to limited time constraints with the client the author decided to use Hypertext Markup Language (HTML) prototypes (See Appendix D). HTML prototypes can be rapidly developed using the appropriate authoring tools and allowed the author to communicate his concepts electronically to clients, allowing for their feedback when they were able to evaluate the designs.
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Chapter 4
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[bookmark: _Toc260492708][bookmark: _Toc258598712]4.1 – Introduction

This chapter outlines the effect usability has on attracting and retaining users of web systems. It focuses on the principles system designers should adhere to in order to satisfy users needs in such a competitive environment.
[bookmark: _Toc260492709]4.2 - What is Usability

Web usability is the science behind making a website easy enough to use that customers or users who tend to be goal driven, can achieve their goal as efficiently and as satisfyingly as possible (Pearson & Pearson, 2008). The International Standards Organisation (ISO) defines usability as: 

“The extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction” (Pearson & Pearson, 2008) (Kuan et al., 2008). 

Whilst this is a fairly narrow and simple definition, domain experts such as Nielsen, (2003) and Brinck et al., (2002) only differ in their definitions by elaborating more on the broad sense of effectiveness, efficiency, and satisfaction.

 Nielsen (2003), Brinck et al., (2002), and Costabile, (2001) define five components for defining usability. Firstly learnability should be considered in the design of a system. Learnability defines how quickly a new user can adapt to performing tasks on a system (Cappel & Huang, 2007). 

Secondly efficiency should be considered, how much time, or how many steps does it take to complete a given task (Cappel & Huang, 2007). Generally the shorter amount of either measurement relates to a more efficient process, improving the users productivity. 

Thirdly Nielsen (2003) and Brinck et al., (2002) believe that memorability should be measured. This is the ability for a user to remember how to complete tasks after a substained absence from using the system, allowing them to achieve full efficiency in a short space of time. Complex user interface designs which require users to create memory aids are not memorable. 

Fourthly errors are a measure of usability. Preventing users from being exposed to situations they do not want to be in, can prevent them from leaving the system. Providing functionality to help the user recover from non-preventable errors can assist the user in dealing with the scenario instead of them feeling helpless. 

Finally Nielsen (2003), Cappel & Huang, (2007), and Brinck et al., (2002) feel that satisfaction is a component of usability. How the user feels using the design whilst completing tasks is an indicator of its usability.
[bookmark: _Toc258598713][bookmark: _Ref260071223][bookmark: _Toc260492710]4.3 - Why is Usability Important for Web Sites

Traditionally with software before the internet, customers pay for a software product, install it on to their machine, and then experience the user interface after having commited to using the product (Nielsen, 2000). 

However the web has revolutionised this process. Users no longer commit to a site before using it. Users use sites before commiting to them via a product purchase, a subscription commitment, or unveiling their personal details for a free membership (Sindhuja & Dastidar, 2009) (Pearson & Pearson, 2008) (Nielsen, 2000). 

The years since 1995 have witnessed a revolution of business to consumer e-commerce, completed using the internet (Kuan et al., 2008). With the increased use of search engines, the ability to switch to competitor is just a click or two away (Cappel & Huang, 2007). Placing an increased importance on usability in the sucess of net enabled businesses (Pearson & Pearson, 2008). Huang & Fu, (2009) believe the sites which are capable of capturing the users attention and browsing time are able to succeed on a regular basis. This means the design of a web site has a strong influence on the number of sales that website makes affecting their profitability (Kuan et al., 2008), and whether a user is likely to return to the site which affects a sites future profitability (Klein, 1998) (Pearson & Pearson, 2008).

Nielsen (2000) argues that users make a decision as to whether to stay or leave a website based upon their initial experience of the site. If a sites features or design irritates, confuses, or frustrates users when attempting to complete tasks, many users will find another site which can do the same task but in a way which is easier to the user (Cappel & Huang, 2007) (Huang & Fu, 2009). They also make a desicion as to whether they may return to the website to achieve future goals based upon forming a degree of confidence and trust with a website after a good experience with the site (Nielsen, 2000). This increases the importance of design and usability as traffic ultimately builds the success of a website be it a non e-commerce website who’s business model may revolve around advertisements, or affiliations, or an e-commerce website which needs to attract, and retain users to generate revenue (Huang & Fu, 2009).
[bookmark: _Toc258598714][bookmark: _Ref260071270][bookmark: _Toc260492711]4.4 - Design Aspects to Consider When Designing For Usability

Navigation is a key feature of usability, and the success of e-commerce websites (Kuan et al., 2008). Navigation disorientation is one of the largest frustrations for web users (Brinck et al., 2002), and is likely to occur, because web systems do not have a traditional entry point; users may enter a site via a search engine or by hyperlinks from other sites. Designers need to design navigation carefully, as if the user experiences difficulty in navigating an e-commerce site it will act as a barrier for the user completing a purchase and they are more likely to defect to a rival site, resulting in a loss of sales revenue for the site (Kuan et al., 2008) (Pearson & Pearson, 2008). On the other hand if users find the interface and navigation easy to use when first visiting the site, they will be impressed and will quickly gain confidence, and efficiency in completing their goals. This will result in the user leaving the site with a positive impression of the company and a higher likelyhood of returning to that website again in the future (Kuan et al., 2008). Nielsen (2000) suggests that a sites structure should be designed around the tasks users want to perform on a site.

Consistency of the user interface is an important characteristic of a successful design. Consistency can facilitate ease of learning and use, leading to enhanced efficiency (Jung, 2009). This means that steps to complete or start tasks should be the same throughout the website. For example if the website contains search functionality which is accessed by clicking a search hyperlink on the homepage, the designer should not provide the same functionality on another page differently perhaps via a magnifying glass image (Agarwal & Venkatesh, 2002) (Kuan et al., 2008). Consistency across pages will allow the user to build a mental model of the site; once a user has built a mental model it can reduce the cognitive effort required to locate what the user is looking for in the display, increasing efficiency (Brinck et al., 2002).

When customers make a decision about who to buy from on the internet, the information a company displays about itself and it’s products plays a key role. When browsing, customers seek information that will allow them to make an informed decision on the reputation of the seller. The consumer wishes to mitigate the risk of purchasing from an unknown vendor and attempts to do so by building an opinion based upon the information available to them. As many websites sell the same or similar products, the quality of information content on a website can play a vital role in attracting or retaining custom (Kuan et al., 2008), and hence generating revenue for the website. Amazon for example built their success by expanding upon the basic information about books that rival retailers were offering. Providing users with more information, whilst also allowing users to post reviews and add information content to the site, leading to new customers being reassured from previous customer experiences with the site.

Users find download delay an important consideration when using a website, waiting too long gain access to information can lead to anxiety and a negative effect on user satisfaction with the website (Pearson & Pearson, 2008). Brinck et al., (2002) and Nielsen (2000) both state that a users ability to concentrate on a website diminishes after having to wait longer than ten seconds for a page to load, Nielsen (2000) goes on to suggest that users need response times of less than one second when moving from page to page. When a loading delay is unavoidable graphical feedback in the form of a progress indicator should be used to retain the users attention. This could be related to the MCS when users are uploading report files, or adding students via a long comma delimited file.

The uncertainty of the user platform calls for consideration when designing for accessibility. If a website has commited to using a scripting language which users may disable in their browser, alternatives need to be provided for these users to continue using the website in an effective manner. If no alternatives are provided the website becomes inaccessible by these users (Pearson & Pearson, 2008), which will most likely result in users defecting to a rival site. Browser differences also need to be reviewed as it is not possible to restrict users to a particular browser. Browsers often vary in how they render HTML tags therefore it is important to comply with standards whilst also testing different browsers to discover and repair varients which may occur (Brinck et al., 2002).

Brinck et al., (2002) suggest that if the user has to remember a considerable number of items, over a long time period, and the items are extremely similar, that the items are likely to be forgotten. This can lead to situations where the user has to backtrack for example to check what they are inputting into a form is correct. This can be counteracted by generating form values automatically for users (Brinck et al., 2002).
[bookmark: _Toc258598715][bookmark: _Toc260492712]4.5 - Web Site Design Errors

Web pages that require users to scroll horizontally to completely view content is seen as a design mistake, as many users will not exert the extra effort to carry out this action. Cappel & Huang (2007) discovered that 99% of the websites they reviewed adhered to this principle. Designers should therefore design for this consideration and consider the average screen resoloution used by web users.

Hyper-links which are active on the page they are used to display (Cappel & Huang, 2007), and broken links (Huang & Fu, 2009) are also considered bad practice. Whilst links with ambiguous text such as “click here” can cause user confusion especially with blind users (Brinck et al., 2002) (Nielsen, 2000). Links active on the page they display when clicked on by the user will reload the same page. This can lead to confusion and disorientation on the users part as they are not taken to a new page, whilst also effecting the users efficiency (Cappel & Huang, 2007). 

Many usability studies have shown that users expect and understand the conventional colour of hyperlinks; that is a hyperlink is blue, should be underlined, and should change colour after being clicked (Cappel & Huang, 2007). Nielsen (2000) supports this whilst stating that users will tend to understand a sites hyperlinks. If hyperlinks remain the same colour after being visited users can find themself revisiting the same pages. Unaware they have already visited that specific page this ultimately this leads to poor navigation of a site.
[bookmark: _Toc258598716][bookmark: _Toc260492713]4.6 – Usability in the MCS Project

Despite the MCS being an intranet system, because it is browser based, lessons can be learnt from the usability factors which internet and e-commerce websites must consider. The clients stressed that efficiency and productivity is key to the system, their hectic job schedules require a system where entries can be made quickly.
 
University term schedules tend to have breaks ranging from two weeks to three months between terms, thus placing a considerable focus on the memorability of the system. The clients have already suggested that the homepage contains the functionality for achieving their main goal of recording mitigating circumstances. This would reducing the number of steps required to complete their goal, hence improving memorability and efficiency. Providing useful aids such as autogenerating input fields for known form fields, providing database generated dropdown lists, and providing auto-suggest functionality on fields which will contain existing database data, will reduce the users need to memorise input values, whilst also contributing to reducing errors hence having a positive effect on the users efficiency.

The information content which may convince users to commit to using a site is not as important with the MCS as all of the data the system displays will be user-generated. However providing extra functionality from the data collected from users could lead to greater satisfaction and acceptance of the system as it does in internet systems, whilst also improving efficiency. This could be in the form of providing a calendar which shows original assignment hand in dates, and students which have extended hand in dates. Providing a visual and collated method for course administrators to discover late hand submissions without having to check each individuals profile for a submission entry.
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Adopting an appropriate technology and architecture is an extremely important consideration when embarking on a new web system. The characteristics of a project should impact a development teams choice of technology. This chapter focuses on the Model View Controller (MVC) architecture for web applications. It also compares traditional ASP.NET WebForms with ASP.NET MVC in order to reach a conclusion as to which is the most appropriate technology for the MCS.
[bookmark: _Toc260492717]5.2 - Model View Controller

Model View Controller (MVC) dates back to 1978. It was invented by Trygve Reenskaug (Walther, 2010) and was part of the multi-windowed Smalltalk-80 interface developed at Xerox PARC (Sanderson, 2009) (Burbeck, 1992). MVC is currently increasing in popularity as an architecture for web applications (Sanderson, 2009).

An MVC application is divided into three parts:

Model – The model contains the functional core of an application such as the business logic, validation, and data access logic. The aim of the MVC pattern is to un-couple the model from the view and the controller parts, thereby creating a situation where parts of the model are able to be reused by other applications (Anon., 2007). The Model implements the Observer pattern (see section 5.3.1 – Observer) (Freeman et al., 2004).
View – Views give the user a presentation of the model. In traditional MVC applications the view is able to get the data it needs directly from the model using the observer pattern (Freeman et al., 2004). The view implements the Composite pattern (see section 5.3.2 – Composite) (Freeman et al., 2004).
Controller – Controllers mediate incoming input translating input into requests either on the model or on the view. Controllers are responsible for calling methods to perform operations on the model which will typically change the state of the model (Anon., 2007) (Sanderson, 2009). The view and the controller implement the strategy pattern (see section 5.3.3 – Strategy) (Freeman et al., 2004).

[bookmark: _Ref258681687]Figure 10: The Model View Controller Architecture (Anon., 2002)
Figure 10 depicts the traditional MVC architecture as implemented in many traditional software development systems. In this model the View is able to request updates from the model. However due to the request/respond nature of the internet an action generally needs to occur such as the user clicking a button to start the cycle, the view is not able to request updates directly from the model. In the MVC architecture for the web as shown in Figure 11, requests are routed to the corresponding controller class, which processes the request.

[bookmark: _Ref258681700][bookmark: _Toc258598718][bookmark: _Toc260492718]Figure 11: The MVC Architecture for the Web (Sanderson, 2009)
5.3 - Design Patterns
[bookmark: _Toc258598719][bookmark: _Ref259984488][bookmark: _Toc260492719]5.3.1 – Observer

The observer pattern (See Figure 12) enables one object known as the observer to watch another object known as the subject. The observer pattern allows observers to register with a subject, when an event occurs for example an integer value changing state; the change is propagated to all registered observers (Sintes, 2001).


[bookmark: _Ref258827943][bookmark: _Ref258827933]Figure 12: Observer Pattern (Freeman et al., 2004)
[bookmark: _Toc258598720][bookmark: _Ref259984610][bookmark: _Toc260492720]5.3.2 – Composite

The composite pattern creates a hierarchical structure where the child nodes of the structure can be treated in the same way as their parent nodes.

[bookmark: _Toc258598721][bookmark: _Ref259984691][bookmark: _Toc260492721]In MVC the view is likely to consist of a window, which may contain a panel, which will also contain many other components. When the controller tells the view to update, by using the composite pattern it only needs to inform the top view component, and the composite pattern will allow the components contained within the top component to update themselves (Freeman et al., 2004).


5.3.3 – Strategy

The strategy design pattern (see Figure 13) extracts code which handles specific tasks from the application (Holzner, 2006). For example in the case of MVC the view should only be concerned with the visual aspects of an application, such as rendering hyperlinks, buttons, or images. When an event occurs on the view the responsibility of handling that event is delegated to the controller. The strategy pattern provides the un-coupling of the model from the view as the controller interacts with the model. The view has no knowledge of how the controller has handled the event, or how it has interacted with the model (Freeman et al., 2004).

[bookmark: _Ref258828170]Figure 13: Strategy Pattern (Freeman et al., 2004)
[bookmark: _Toc258598722][bookmark: _Toc260492722]5.3.4 – Repository

[bookmark: _Toc258598723][bookmark: _Toc260492723]The goal of the repository pattern is to uncouple the model from the underlying database technology. This is achieved by isolating the applications data access logic from the rest of the application. By using the repository pattern it allows the application to implement different database technology in the future (Walther, 2010). For example perhaps the systems database is no longer supported by the database vendor and it becomes critical to swap database vendors, by implementing the repository pattern this can be achieved easily without breaking other parts of the system. Whereas if the data access logic is tangled in the core of the application it may require significant refactoring to convert database access calls to the new vendor’s protocol.

5.4 - Microsoft ASP.NET Framework

The .NET framework contains tens of thousands of classes which can aid the developer in interacting with the file system, access databases, or generating images (Walther, 2010).


[bookmark: _Ref258681733]Figure 14: ASP.NET Frameworks (Walther, 2010)
As shown in Figure 14 the ASP.NET framework is an extension to the base .NET framework it is separate from the .NET framework as it provides classes for building web applications; projects which are not web based will not require the functionality the ASP.NET classes provide. Also shown in the ASP.NET framework stack is two additional frameworks for building web applications on top of the ASP.NET framework, ASP.NET Web Forms, and ASP.NET MVC (Walther, 2010).
[bookmark: _Toc258598724][bookmark: _Toc260492724]5.5 - ASP.NET MVC

The architects of ASP.NET MVC realised the importance of producing standards-compliant code, and the framework enables the developer to do so (Sanderson, 2009). However this comes at a cost, the maturity of ASP.NET WebForms has seen it provide many prebuilt server side controls for the developer to drag and drop onto a page, providing rich functionality with very little effort. By allowing the developer full control over the HTML these prebuilt controls are missing from ASP.NET MVC forcing the developer to hand craft their HTML requiring more time and more effort.

Users are able to access web sites using multiple technologies; they may traditionally access a site through a browser on a personal computer, or by using a mobile device such as a PDA or phone. ASP.NET MVC separates the model from the user interface; therefore multiple views can be implemented upon a single model (Buschmann et al., 1996). This advantage occurs due to the combination of the observer and strategy patterns and potentially helps resolve one of the problems with web system development, the problem that developers are unable to predict how end users will access the system (Kappel et al., 2004).

An ASP.NET MVC application is built as a collection of individual components each separating out independent concerns, and working together through the use of interfaces or abstract classes. Very much like a computer where it is possible to replace graphics cards or hard disks from varying manufacturers, it becomes possible to change a components underlying technology without affecting the rest of the system (Sanderson, 2009). This analogy suits the web domain extremely well just as hardware advances and a system may require an upgrade so does software. For example the development team in the future may feel that the design of their system no longer fits with the ever emerging web trends, and that they wish to update their HTML with AJAX views to Silverlight or Flex. The core functionality of the system does not need to change. It is still perfectly usable and by uncoupling the view it allows this evolution to become much simpler (Sowell, 2009).

Users are unlikely to access a web application in a traditional manner; this introduces an additional focus to the cleanliness and understandability of web system URL’s to enable users to grasp where they have entered a site. ASP MVC’s routing engine allows a developer to configure bespoke URL’s for any part of their web system without physically renaming files or folders. Whilst traditional ASP.NET WebForm URL’s may use a URL such as sportsstore.com/sports.aspx?action=show&cat=1 an ASP.NET MVC could use /football/kits/manchester-united. The advantage to the ASP.NET MVC URL is that search engines give considerable weighting to the keywords in a URL, meaning a search for football kits is more likely to turn up the ASP.NET MVC version of the URL and attract potential customers.

Software development in the last decade has seen a significant shift towards agile methodologies (Sanderson, 2009) with Conery et al. (2009) stating that unit testing should be part of a development teams everyday lifecycle. Test-driven development is an example of this, whereby developers write automated tests before writing their actual code. The advantage is that when developers need to respond to change such as new features, or altering the logic in parts of code, the new behaviour of the application can be tested and validated against an already defined set of automated tests, which encapsulate the desired behaviour of the application. As the MVC architecture separates concerns it allows for unit testing to become much simpler as by using the MVC architecture the developers will naturally separate different application concerns into separate independent software pieces (Sanderson, 2009). 

Web systems are known to have a characteristic called the ‘perpetual beta’. The ‘perpetual beta’ is where a web system is never a final version, improvements and new features are constantly being built and implemented as part of a continual cycle, abolishing the traditional version release cycle. By allowing for easier testing the perpetual beta cycle can become more controlled, developers will be able to add new features and functionality to the existing code base without fear of breaking the system they already have (Walther, 2010).

All of the advantages to ASP.NET MVC inevitably adds increased complexity. The development team now have to understand the patterns used within the MVC architecture, and understand why they are to separate the code they are writing. If they fail to understand developers could be lured into the pattern trap where they start to tangle concerns without realising, producing spaghetti code which is difficult to maintain and test. 

[bookmark: _Toc258598725][bookmark: _Toc260492725]Web development teams are likely to consist of many staff members from different backgrounds and skill sets. As an MVC architecture separates out concerns it also allows the separation of responsibilities. In terms of a web development project the web developer or HTML specialist can be left to build the views, whilst a traditional developer from a computer science background can build the core functionality of the system in the model section of the project (Freeman et al., 2004) (Walther, 2010). This can be a significant advantage when working on large projects in large teams as concurrent development on all parts of the application can occur.

5.6 - ASP.NET WebForms

ASP.NET allows developers to create a user interface as a set of server side controls each of which kept track of their state across each HTTP request (Walther, 2010). By offering server side controls which render themselves as HTML, the developer has less control over the HTML which is produced. This often leads to HTML which fails to comply with web standards, and makes the increasingly popular CSS technology difficult to work with (Walther, 2010) (Conery et al., 2009). Many developers also face browser compatibility issues when developing public facing web sites (Varghese, 2008). 

Web standards are becoming increasingly important, web developers cannot predict the browser or device the user will access their web system with. This puts an increased pressure on complying with web standards to ensure a system will be compatible across all vendors browsers and device offerings (Walther, 2010). However ASP.NET allows developers to build web systems with minimal knowledge of HTML and JavaScript all the developer needs to know is the basics of the .NET environment, and the programming interface of some the server controls (Esposito, 2009).

The style of ASP.NET development lends itself well to Rapid Application Development. The support of tools such as Visual Studio 2008 which enables drag and drop development significantly increases productivity (Appel, 2009) (Esposito, 2009).

The technology which allows a control to maintain its state thus abstracting the internets stateless nature is known as ViewState. ViewState works by storing a controls state as a hidden and encoded part of a webpage. This however sometimes results in hundreds of kilobytes of extra data being transferred between the client and the server on every request, resulting in long loading times (Walther, 2010) (Appel, 2008) (Varghese, 2008). Unless the viewstate is managed intelligently it can hamper a sites performance, with its additional data it was not designed to work with the stateless model of the web, but against it.

ASP.NET does provide some separation of concerns by using a code behind model which allows a developer to separate application code from the HTML markup. However whilst being an extremely good idea the reality in some applications is that the code behind files leads to spaghetti code and a false sense of separation of concerns, with presentation code and application logic being in the same code behind class (Walther, 2010).

When ASP.NET was designed and released it would not have been possible to predict the movement towards agile methodologies, and that testing would become an important part of software development (Walther, 2010) (Conery et al., 2009) (Varghese, 2008). This has lead to one of the major downside of ASP.NET, its architecture is not designed to support automated testing, despite being possible it is extremely hard to implement (Esposito, 2009).
[bookmark: _Toc258598726][bookmark: _Toc260492726]5.7 - ASP.NET WebForms or ASP.NET MVC

Despite the weaknesses of ASP.NET and the strong advantages of MVC, the choice of technology ultimately depends on the type of project being undertaken. If the project has an existing legacy code base running an ASP.NET website, than rewriting the application as an ASP.NET MVC application would be unsuitable in most scenarios, and it would be more sensible to stick to ASP.NET (Bhide, 2008).

ASP.NET WebForms suits a rapid application development style which fits the fast paced development environment web systems experience; if the project requires a site to be delivered quickly ASP.NET WebForms would be the most suitable choice. ASP.NET MVC introduces additional complexities in comparison with ASP.NET WebForms which leads to longer development cycles (Bhide, 2008). However the additional complexities of ASP.NET MVC could be justified for example if the web system is expected to have the ‘perpetual beta’ characteristic. The separation of concerns and a solid testing base would provide more control over the evolution of the system.

Developer ability and experience also impacts the decision. An experienced developer from a software engineering background is likely to understand the software patterns ASP.NET MVC uses, and is more likely to find ASP.NET MVC easier to develop with than ASP.NET WebForms. However on the other hand a developer not from software engineering background, such as the developers found in many web systems projects may find ASP.NET MVC confusing, and are more likely to be suited to the simple development style of ASP.NET WebForms (Bhide, 2008).

If accessibility is a requirement then ASP.NET MVC’s advantage of giving the developer full control over the HTML markup, makes ASP.NET MVC a good choice. Strict control of HTML is not possible with ASP.NET WebForms causing accessibility compliant markup to become more difficult (Esposito, 2009).

Where the application is due to be deployed can also influence the technology choice decision. The heavy bandwidth issue of ASP.NET is not an issue when it comes to small web sites or intranet applications but for large complex web applications it may significantly affect performance resulting in loss of clients. ASP.NET MVC has some advantages for web systems in that the routing system enables search engine optimisation which can be crucial for attracting new users. Its architecture also suites the statelessness of the web, not requiring viewstate and not leading to the heavy bandwidth issues ASP.NET WebForms experiences.
[bookmark: _Toc260492727]5.8 – Project Details

The MCS is due to be deployed on an intranet environment, the rapid development style of ASP.NET WebForms, with no real concerns about bandwidth would seem like the most ideal technology to use for this project. However the author has many years of web development experience, and having used ASP.NET WebForms understands the issues with the tangling of concerns, and difficulty in integrating JavaScript frameworks. Coming from a computer science background the author views ASP.NET MVC as his preferable choice for this project. The clients do not currently know which database they are going to be able to deploy, by using the repository pattern it does not make this an issue. The ability to integrate unit testing through the separation of concerns also adds significant advantage to the future of the system and its possible extensibility. The author understands that he is not likely to work on this project after the final handover and feels by using ASP.NET MVC any possible future persons hired to expand the system will have a solid code base, and testing suite behind them to do so comfortably.
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Chapter 6
[bookmark: _Toc260492729]Technical Implementation
[bookmark: _Toc260492730][bookmark: _Toc258598727]6.1 – Introduction

After deciding to use ASP.NET MVC the implementation stage of the MCS methodology began. This chapter outlines the technical details of creating the project using ASP.NET MVC.
[bookmark: _Toc260492731]6.2 – Database

The first stage of implementation involved the design and implementation of the MCS database in SQL Server 2008. The SQL Server Management Studio increased the author’s productivity when implementing the database by offering a graphical design tool which abstracted the need to write SQL statements where mistakes could be made and inconsistencies introduced. The management studio allowed an easy method to create relationships between tables show in Figure 15.

	
[bookmark: _Ref258681778]Figure 15: Foreign Key Relationship between Students and Problems
	
[bookmark: _Ref258681788]Figure 16: Foreign Key Relationship Properties


The management studio also allowed for the properties of the database components to be configured and managed easily. Figure 16 shows that a cascade rule for Delete and Update operations which involve the foreign key shown in Figure 15 implemented using the foreign key property window. The cascade option in the example of a delete operation would delete all associated problem records if a student was to be removed from the system, ensuring the integrity of the database as a problem cannot belong to a student that does not exist in the system.
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LINQ to SQL is an object relational mapping (ORM) implementation that comes as part of the .NET 3.5 framework. LINQ to SQL provides a simple way to map database tables to .NET classes a developer can code against. For example the columns of the problem table in the MCS SQL Server 2008 database will correspond to the properties of the problem class generated using LINQ to SQL. Inheriting properties such as property type e.g. integer, string, or Boolean, and whether the property is able to contain null values (see Figure 18).

LINQ to SQL abstracts the need to manually construct SQL statements to retrieve and update MCS system objects with database data. By default the LINQ to SQL designer examines the relationships between tables as shown in Figure 17 by the association between Student and Problem. The association between the two classes will create a Student property in the Problem class allowing a developer to access the Student associated with a particular problem. It will also cause the Student class to have a Problem collection property that allows developers to retrieve and update Problem objects associated with that student.


[bookmark: _Ref258681849]Figure 17: LINQ to SQL representation of the Student and Problem tables of the MCS database

[bookmark: _Ref258681837]Figure 18: ProblemID LINQ properties from the Problem table
[bookmark: _Toc258598729][bookmark: _Toc260492733]6.4 - Model Repository Classes

 (
Figure 
19
: Retrieve Student Query Method
) (
MCSDataContext
 db = new 
MCSDataContext
(
);
//Query Method
public
 Student 
GetStudent
 (String id)
{
return
 
db.Students.SingleOrDefault
(s => 
s.Email
 == id);
}
)As discussed in Chapter 5 implementing a repository pattern helps to encapsulate data querying and persistence logic, whilst also abstracting the data persistence implementation details from the application. This abstraction makes it easier to change data storage implementations in the future, and also enables automated testing without the use of a real database.

The C# code provided in  demonstrates the query logic which returns a specific student based upon their email address. The method declares that it is accessible to the rest of the application through the public keyword; it states that it will only return an object of type Student, and declares that it accepts one parameter, a string which will be the students email address. The method uses a LINQ to SQL statement to select a single record from the Student table where the parameter passed through equals a record in the Email column of the Student table.

The repository class also handles the addition and deletion of objects. However until these changes are persisted to the database the changes are only reflected in in-memory replicas of the database records. The C# code in Figure 20 calls the SubmitChanges method on the DataContext which represents the LINQ to SQL ORM created in the project, the SubmitChanges method translates the changes made to the objects into the appropriate SQL commands to send to the database server.
[bookmark: _Toc258591435][bookmark: _Toc258598730] (
Figure 
20
: 
Persist Database Changes
) (
public
 void Save ()
{
return
 
db.SubmitChanges
();
}
)
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6.5 – Controller

The controller classes in the project mediate between views and models. To demonstrate how this works the author will explain the Details controller method of the Student controller (See Figure 21). This method uses the query method discussed previously in the repository section (See Figure 19).

The controller action receives a string which is attached to the URL used to access this action. ASP.NET MVC provides a URL routing engine which allows the developer to completely customise which URLs map to which controller, method, and which parameters the URL should contain. The default setup would result in this URL accessing the method in Figure 21 www.example.co.uk/Student/Details/example@email.co.uk as it can be seen the URL contains the controller name, method name, and the string parameter the method is expecting. However this URL could be changed to something which the developer feels would enable higher search engine optimisation.


 (
Figure 
21
: 
Student Details Controller Method
) (
public
 
ActionResult
 Details (string id)
{
ProblemCommunication
 
problemCommunication
 = new 
ProblemCommunication
(
);
Staff 
staffMember
 = new 
Staff(
);
staffMember
 = 
staffRepository.GetStaffWindowsLogon
(
User.Identity.Name
);
StudentFormViewModel
 
viewdata
 = new 
StudentFormViewModel
(
studentRepository.GetStudent
(id),
problemCommunication
,
probCommRepository.FindAllProblemComms
(
id),
problemPrivacyRepository.GetStaffProblemPrivacies(
staffMember.Email));
if
 (
viewdata
 == null)
return
 View(“
NotFound
”);
else
return
 View(“Details”, 
viewdata
);
}
)


In order to be able to communicate with the repository classes the controller instantiates instances of the repositories the controller requires when constructed. In order to keep the Model and Controllers separate the Model Repositories are accessed by the controllers through the use of Interfaces which define the protocol or inputs and outputs of the repository it represents. This allows the implementation of the repository classes to be altered without affecting the rest of the application as long as it still adheres to the interface which represents it.

The Details method begins by creating new problemCommunication and Staff objects by using the Model classes provided by LINQ to SQL. The method then populates the Staff object with the result of a staff repository method which returns the record of the current user by matching their Windows account username with the appropriate database record.

The student details view uses a combination of data from various models to output the information it contains. The view contains a Student details, problems, and communications associated with a student. This mixture of data is represented by creating a View Model which accepts objects to construct the data required within the view. In the case of Figure 21 the StudentFormViewModel constructor accepts a Student, the new problem communication, all problem communications associated with a student, and all problems which are viewable by the current staff user.

If the View Model is created successfully than the Details view is returned to the browser, otherwise a different view is returned indicating that the email provided in the URL was not found in the database.
[bookmark: _Toc258598732][bookmark: _Toc260492735]6.6 – View

 (
<%@ Page Title=”” Language=”C#” 
MasterPageFile
=”~/Views/Shared/
Site.Master
” Inherits=”System.Web.Mvc.ViewPage<MitigatingCircumstances.ViewModels.StudentFormViewModel>” %>
)The view is the representation of the system the user interacts with. Continuing with the Student Details example ASP.NET MVC views are able to be strongly typed. This means that the view can expect an object of a specific type. In the case of the Details view it can expect the StudentFormViewModel which the controller creates. This is declared in the view by setting the Inherits attribute to the specific object shown in Figure 22.
 (
Figure 
22
: Strongly Typed View
)
By using a strongly typed view it allows the developer to take full advantage of Visual Studio’s intellisense as well as access object properties as shown in Figure 23. The code contained in Figure 23 is not completely HTML. ASP.NET MVC provides HTML helper methods which are capable of producing standards compliant HTML and may provide a more comfortable and efficient way for the developer to create HTML pages. Ultimately it depends on the developer if they wish to use the HTML helper methods available or manually construct the HTML; the author chose to use the helper methods in order to take advantage of the functionality they offer. 


[bookmark: _Ref258682062]Figure 23: Visual Studio Intellisense
For example the HTML helper shown in Figure 24 encodes the result of String.Format method which is applied to the attribute AbsentUntil as HTML. AbsentUntil represents the value of the AbsentUntil database column cell which is of type datetime for a particular problem. The String.Format method takes the value which will contain a datetime value such as “2010-03-25 09:00:00.000” and formats it depending on the flags set by the developer. Figure 24 would return a English date format of “25/03/2010”, however for attributes where the time may also be required to be displayed such as a follow up meeting a different flag such as “{0:g}” could be used to produce an output of “25/03/2010 09:00”.


 (
Figure 
24
: HTML Helper Method
) (
<p>
Absent From: <%= 
Html.Encode
(
String.Format
(“{0:dd/MM/
yyyy
}”
, 
item.AbsentUntil
)) %>
</p>
)


It can also be seen in Figure 23 that RenderPartial is used; this allows the developer to separate out potentially reusable HTML segments. This is particularly useful when it comes to create and update forms where the HTML to construct the form is likely to be the same. In this instance outputting the details of the student has been abstracted, the HTML RenderPartial helper method is used and the Student object is passed to the partial view. Partial Views are also capable of being strongly typed, as the Student Details partial view is only being passes a Student object the partial view Inherits value has been set to the Student Model class, providing the advantages previously discussed.
[bookmark: _Toc258598733][bookmark: _Toc260492736]6.7 - Outlook Meeting Request

On the initial requirements meeting with MCS clients it was mentioned that plain email invitations for meetings are frustrating as they heavily rely on their outlook calendars to remember appointments. The solution to this issue was to somehow create an Outlook Calendar Appointment with the details of the meeting taken from the problem web form and send it to the staff member as a reminder.

It was at this point the author realised the power of Microsoft’s .NET framework which had built in libraries to allow C# program code to instantiate Outlook objects, populate them, and send them to the relevant user. 


 (
Figure 
25
: Outlook Request Meeting Problem Submission
) (
if(
problem.RequestedFollowUp.HasValue
)
{
String 
meetingName
 = 
student.FirstName
 + 
“ “
 + 
student.LastName
 + “ “ + “Mitigating Circumstance Meeting”;
OutlookAppointment
 
outlookAppointment
 = new 
OutlookAppointment
(
currentUserStaffMember.Email
, 
meetingName
,
(
DateTime
)
problem.RequestedFollowUp
,
(
DateTime
)
problem.RequestedFollowUp.Value.AddMinutes
(30));
}
)

The code shown in Figure 25 shows that when a problem is submitted the Requested Follow Up variable is checked to see whether the user selected a date and time when completing the form. If the variable does have a value it constructs a meeting name which makes sense to the user using the student’s name. It then uses a helper method (Figure 26) the author constructed to create the Outlook Appointment, the helper method accepts the email address the staff member hosting the meeting, the meeting name, the date and time set by the user when completing the form, and the end time of meeting which is a default thirty minutes from the start time. 

 (
public
 
OutlookAppointment
(string 
toEmail
, string subject, 
DateTime
 
startDate
,
      
DateTime
 
endDate
)
{
Microsoft.Office.Interop.Outlook.Application
 
objOL
 = new 
Microsoft.Office.Interop.Outlook.Application
(
);
Microsoft.Office.Interop.Outlook.AppointmentItem
 
objAppt
 = 
(Microsoft.Office.Interop.Outlook.AppointmentItem
)objOL.CreateItem
(OlItem.olAppointmentItem);
objAppt.Start
 = 
startDate
;
objAppt.End
 = 
endDate
;
objAppt.Subject
 = subject;
objAppt.Body
 = null;
objAppt.MeetingStatus
 = 
Microsoft.Office.Interop.Outlook.OlMeetingStatus.olMeeting
;
objAppt.RequiredAttendees
 = 
toEmail
;
objAppt.Send
(
);
objAppt
 = null;
objOL
 = null;
}
)
 (
Figure 
26
: Create Outlook Appointment Helper Method
)

The Outlook helper method first instantiates an Outlook Application object which is provided by the .NET framework, this object is then used to create an Appointment Item object, also provided as a .NET framework library. The Appointment Item attributes are then populated using the variables passed through from construction of the helper method, the staff member is sent the appointment object using “objAppt.RequiredAttendees = toEmail” to populate the object with their email address, and then “objAppt.Send()” to send the Outlook Appointment Item to their Outlook email address.
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Chapter 7
[bookmark: _Toc260492738]Testing
[bookmark: _Toc258598734][bookmark: _Toc260492739]7.1 – Introduction

There have been multiple high profile software failures during the last decade. Many software project managers are reluctant to include testing early in the development lifecycle due to the perception that the scrutiny of the smallest flaws will cause delays when meeting the project deadline (Everett & McLeod, 2007) (Myers et al., 2004). This is particularly true in web projects where the highly pressurised environment and short deadlines lead to software development teams finding ways to cut corners and save time-to-market, hoping to fend off competitors by getting to market first. In this environment testing is merely seen as an unnecessary obstacle which will push back product delivery schedules (Everett & McLeod, 2007). However research shown in Figure 27 shows that the longer the delay in discovering a flaw the more expensive it is to correct the flaw at a later stage (Everett & McLeod, 2007) (Patton, 2005). 


[bookmark: _Ref258682275]Figure 27: Defect correction cost as of 2001 (Everett & McLeod, 2007)
Web systems are highly competitive which requires high reliability requirements, placing an emphasis on testing. As the technology end users use to access the web system cannot be controlled, testing can become even more complex than that of traditional systems. End users may access web systems via a variety of browsers, which maybe running on different operating systems, on a magnitude of different devices, and with varying internet speeds. 

Whilst web systems are meant to be universal and independent of the software used to access them due to standardised hypertext mark-up language (HTML), the reality is that browser vendors have attempted to enhance their browsers in order to retain a loyal customer base. By doing so, this causes the browser to operate in a nonstandard way rendering HTML differently in each (Myers et al., 2004). These variables lead to web systems requiring numerous different combinations of end user access technologies to ensure the system is compatible across all platforms (Myers et al., 2004).

If testing is avoided and features do not work as intended users will look to use a competing website (Ammann & Offutt, 2008). This contradicts the purpose of avoiding testing in the development stage to gain a competitive advantage as the website loses customers and damages its reputation. Whilst also increasing the costs to repair the issues which are turning customers away (Everett & McLeod, 2007).
[bookmark: _Toc258598735][bookmark: _Ref259971920][bookmark: _Toc260492740]7.2 - Static Testing

Most bugs are not introduced at the programming stage of the project lifecycle but at the design and specification stage as shown in Figure 28 (Everett & McLeod, 2007) (Patton, 2005).

[bookmark: _Ref258682297]Figure 28: Where bugs are introduced (Patton, 2005)
Many experts point to static testing in order to test design and specification documents (Everett & McLeod, 2007) (Myers et al., 2004). Static testing is the least expensive form of testing whilst also offering the greatest potential for reducing defects (Everett & McLeod, 2007).

There are two main types of static testing Inspections and Walkthroughs. Inspections require the author to make their documentation/code as clean as possible by running tools such as spellchecker, grammar checker, syntax checker whilst also revising the document to find inconsistencies, incompleteness, and missing information (Everett & McLeod, 2007). Another member of staff, most likely a senior member of staff then reviews the document/code to discover issues (Everett & McLeod, 2007) (Myers et al., 2004).
 
Walkthroughs are more formal and time-consuming than Inspections; however they are more effective at discovering content issues, which can result in lower debugging costs for code (Everett & McLeod, 2007) (Myers et al., 2004). Walkthroughs also require the author to clean their documentation/code, and send it to walkthrough participants in advance of a scheduled meeting. Participant are usually devised from senior technical staff and business staff, which review the document/code in the manner of an inspection, whilst also formulating questions about the document/code based upon their specialist knowledge of the system. During the meeting questions are discussed between the participants and author whilst a facilitator documents suspected problems for later resolution (Everett & McLeod, 2007) (Myers et al., 2004) (Patton, 2005).

[bookmark: _Toc258598736][bookmark: _Toc260492741]Static testing is often overlooked by development teams who feel that the time and effort required in performing static testing could be better used on designing the system or coding the software. However research in Figure 28 suggests otherwise, if errors are caught and handled at the documentation stage it could save the project hundreds of hours and costs later in the lifecycle correcting or redesigning code caused by poor documentation (Everett & McLeod, 2007). When used in the implementation lifecycle phase Myers et al. (2004) suggest that 30 to 70 percent of logic-design and coding errors can be discovered and corrected.


7.3 - Black-Box Testing

Black box testing is performed when the tester does not have the source code, but the executable code (Everett & McLeod, 2007). The tester has no knowledge of the inner workings of the system, only of what it does (Burnstein, 2003) (Patton, 2005). Testing should concentrate on entering inputs, receiving outputs, and checking the results to find circumstances where the system does not behave in the manner its specifications and test cases define (Myers et al., 2004) (Patton, 2005) (Ammann & Offutt, 2008) (TestPlant, 2008) (Cole, 2000).

There are several techniques to perform black box testing such as equivalence classes, boundary value analysis, and expected results coverage. Equivalence testing identifies a small subset from all possible inputs which can emulate the same behaviour of the full set (Myers et al., 2004) (Patton, 2005). For example an age data field may accept values from 1 to 99. A tester could enter every acceptable value to test the requirement, or they may select the equivalence class of 1, 50, and 99 which is said to be equivalent to testing the set of all possible values (Everett & McLeod, 2007).

It is important that a test case designer produces tests which maximise the probability of finding a defect. Best practices evolved from experience have shown that tests which explore boundary conditions have a higher likelihood of discovering defects than tests which do not (Myers et al., 2004) (Everett & McLeod, 2007). Boundary conditions are extra input values defined by exploring either side of an equivalence class value (Myers et al., 2004) (Everett & McLeod, 2007) (Patton, 2005). Using the previous example the boundary values would be taken from either side of 1, 50, and 99 resulting in a test class of 0, 1, 2, 49, 50, 51, 98, 99, and 100.

[bookmark: _Toc258598737][bookmark: _Toc260492742]Expected results coverage analyses the output test values for their associated input values. Using the previous example values the age value may require the system to produce different outputs (Everett & McLeod, 2007). For example a person between 1 and 33 may have to pay £30 for a service, 34 and 66 £20, and 66 onwards £10; expected results coverage confirms this according to the input values.

7.4 - White-Box Testing

White box testing looks under the covers at the source code of a system enabling the tester to view what is happening inside the system. The technique is used to verify the correctness of the systems statements, code paths, conditions, loops, and data flow by executing each at least once (Everett & McLeod, 2007) (Ammann & Offutt, 2008) (Myers et al., 2004) (TestPlant, 2008) (Cole, 2000).

Figure 29: With black-box testing, the software tester doesn't know the details of how the software works (Patton, 2005)
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7.5 - Regression Testing

Small changes to one part of a system can cause a domino effect leading to issues in other parts of the system. Hence regression testing aims to discover the new defects introduced by modifications by re-testing the software using existing test cases (Ammann & Offutt, 2008) (Everett & McLeod, 2007).
[bookmark: _Toc258598739][bookmark: _Toc260492744]7.6 - Automated Testing

Automated testing tools are software products which specifically assist software testers with different aspects of testing a system. There are certain testing situations where the use of automated testing tools is a disadvantage, and expensive (Everett & McLeod, 2007) mainly when a test only has to be performed once (Godase, 2005). However when used in the correct circumstances, automated testing can reduce the overall cost of testing when compared with the same testing performed manually (Everett & McLeod, 2007) (Ammann & Offutt, 2008) whilst also improving efficiency (Patton, 2005).

Using automated testing tools brings numerous benefits. With regards to regression testing after a script has been executed three or more times, the overall cost of performing the test using a tool is less than performing the test manually (Everett & McLeod, 2007), whilst also reducing the human error introduced when performing repetitive tasks (Ammann & Offutt, 2008) (Patton, 2005). The automating of repetitive tests also frees up additional time which can be spent on other testing or project tasks (Ammann & Offutt, 2008) (Patton, 2005).

If a web system takes longer than ten seconds to load the user’s attention will be lost; this makes performance tuning a vital requirement. As system response times become much quicker due to advances in technology each millisecond counts, testing tools provide response time measurements allowing the tester to analyse the performance and tune where required (Everett & McLeod, 2007).
 
Automated tools can also assist in performing tasks which otherwise would be deemed impossible to test in a non-live environment. For example a banking website may handle hundreds of thousands of transactions every second achieving anything of this magnitude is impossible manually. In fact manually simulating around one hundred transactions is a more realistic figure which would hardly test and prepare a complex system for deployment in a live environment (Everett & McLeod, 2007) (Patton, 2005).
[bookmark: _Toc258598740][bookmark: _Toc260492745]7.7 - Test Strategy

The most effective and manageable way to test is to document the procedure into two parts, an overall test plan and a set of test cases (Everett & McLeod, 2007). The ANSI/IEEE Standard 829-1983 describes a test plan as:

“A document describing the scope, approach, resources, and schedule of intended testing activities. It identifies test items, the features to be tested, the testing tasks, who will do each task, and any risks requiring contingency planning.” (Ammann & Offutt, 2008)

Very rarely does testing completely eradicate errors in a piece of software mainly due to there being too many situations to test than time and resources allow. As such it is unrealistic for a business to expect one hundred percent test coverage (Everett & McLeod, 2007) (Myers et al., 2004). With the knowledge that achieving 100% test coverage is unrealistic and the limited time to complete testing the tester must apply some type of prioritisation when testing (Everett & McLeod, 2007). This makes the design and creation of effective test cases one of the most important aspects of testing (Myers et al., 2004).

Everett & McLeod, (2007) advise implementing the 80/20 rule when thinking of areas to test, this rule defines that 80% of daily business activity is provided by 20% of a systems features. The author will consider this when defining his test cases as focusing on the most used features mitigates the risk of the features failing once deployed.

The most effective test strategy will involve a combination of all four techniques previously discussed. With the majority of defects being introduced in the design and specification phases static testing is important to ensure the majority of defects are eliminated before implementation.

Myers et al. (2004) suggest that reasonably rigorous system testing can be achieved by using black-box methodologies such as equivalence classes, boundary value analyisis, and result coverage in conjunction with white-box methods, a view which is also supported by Cole (2000). The author feels that the combination of these two methods when testing during the implementation phases could be formidable; black-box testing would be used to design test cases which test from the users perspective ensuring both positive and negative outcomes are handled correctly, whilst white-box methods would ensure that these test cases execute each statement path.

However the MCS development methodology implements an iteration development cycle with each cycle producing functionality which may be altered in future builds. This development nature places an emphasis on also adopting regression testing to complement white and black box techniques. The author feels that regression testing would need to be automated to ensure repeatability and efficiency; the technology chosen to implement the project provides an automated testing framework which the author deems as ideal to use for regression testing.

By combining the four techniques the author aims to produce a highly reliable system which is vital in satisfying users. The use of all four techniques however could lead to be heavily time consuming, prioritisation and the 80/20 rule will be crucial if test cases need to be abandoned in order to meet the project deadline.
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Chapter 8
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[bookmark: _Toc260492748]8.1 – Introduction

The final chapter evaluates the effectiveness of the methodology which was adopted, whilst bringing to light some of its shortcomings, and future improvements. The author also reflects upon the final implemented system discussing some of the highlights, problems he faced, and decisions he would have made differently if undertaking the project again.

[bookmark: _Toc260492749]8.2 –Methodology

The methodology used on the MCS was a bespoke design created by the author to fit the project. Using the WSDM environment schema to define users of the system and the tasks they will need to perform, was an effective way of creating a starting point for the system design. The environment schema provided a high level blueprint for the systems features which could be further broken down using OOHDM user scenarios. The simplicity of the diagram allowed the technique to be completed extremely quickly, an ideal trait under the short time scale pressures of web development.

User scenarios were effective at breaking down the high level tasks defined by the environment schema, into several requirements which were necessary to complete the high level task. The environment schema was extremely useful in this scenario as it allowed the author as an analyst to think about the steps users required to complete the task.

However whilst the user scenarios were extremely useful the author couldn’t help but feel that he was repeating the thought process when developing Use Cases. Whilst the author could have decided to skip the use case stage his research into prototyping suggested use cases were a logical step before prototyping. The author felt the two techniques virtually define the same information. However the image notation of use cases is much easier to present and be understood by clients when clarifying requirements than the blocks of text produced by user scenarios. If the author was to undertake the project again he would most defiantly abandon creating user scenarios in favour of creating use cases.

Prototyping was the real key to eliciting and developing requirements for the MCS system. After an initial meeting with the clients the author analysed the information from the meeting in order to produce an environment schema, user scenarios, and use cases. Once having gained an increased understanding of the system the author began to create horizontal HTML prototypes of how he felt the system should work.
 
The HTML prototypes allowed the clients to navigate through tasks as if they were actually completing the tasks for real. This allowed the clients to give feedback on what they felt would be more efficient, or if the author had misinterpreted a requirement it could be clarified before implementation. This technique allowed all parties to come to an agreement of what the system should be before any code was written. The author feels that prototyping significantly reduced the amount of rework which may have been required had it not been used.

Creating prototypes allowed the author to demonstrate visually some of the features he felt would improve the users processes. The main success from this was the global calendar and assessment extension notice board on the students profile page (See Figure 30 & Figure 31). Both of these features allow a course administrator to quickly discover assessment extensions instead of having to contact module lecturers through email where a course administrator may have to wait for hours or days for a response.


[bookmark: _Ref260392524]Figure 30: Calendar Feature


[bookmark: _Ref260392526]Figure 31: Student Profile Page with Assessment Extension Notice Board

The completeness of the methodology also significantly helped the author. Instead of having no guidance the methodology covered each step in the system lifecycle. This enabled the developer to plan what he should be doing throughout the project lifespan. He feels a vital example of this is testing. Research conducted in Chapter 7 suggested that testing should be adopted throughout the entire lifespan of a project. The iterative style of the methodology allowed this and as the author knew testing was part of the lifecycle he performed static testing on his requirements documentation, but more importantly wrote automated test scripts throughout the implementation stage.

Whilst undertaking static testing the author experienced the psychological effects which experts believe make authors reviewing their own work ineffective. The author found it difficult to find mistakes in his documentation as in his eyes the logic made sense. It was only when it came to implementation that the author discovered mistakes in his logic when features he was building were not able to work with his database design.

A late change in the projects authentication method from Window Authentication to Forms highlights the usefulness of the automated testing framework. The author was able to implement the change whilst easily discovering the parts of the applications programming logic it affected via failed test results. The author was then able to repair the code logic and through the passing of the previously failed tests be assured that the application would function correctly.

One of the main downsides to the methodology was the amount of time it took to construct. Reviewing several methodologies to construct a bespoke methodology was much more time consuming than selecting an existing methodology and learning each step in detail. However the author would not change this if he were to undertake a development project again, instead he feels that he would reuse the methodology again but use this experience to enhance it. On reflection the author feels that the user scenarios were an unnecessary step when use cases were also developed and in future this should be removed from the methodology. He would also include deployment and maintenance as an iterative step. Upon deploying the MCS it was discovered that expected deployment environment was unavailable and the system was to be deployed on an alternative environment. These changes lead to requirements which were dependent on that requirement being altered, which in turn lead to the rework of requirements and the subsequent steps.
[bookmark: _Toc260492750]

8.3 – Implementation

The final implementation of the MCS has been successful. Many of the requirements have been met. The most important requirement of the system was to allow lecturers to record mitigating circumstances against a student. The clients also stressed that due to their high work demands that this process should be quick and efficient to use. This was considered in the design and when a lecturer logs into the system they are immediately presented with a form to undertake this requirement. There are also numerous other design features in order to enhance the mitigating circumstance logging process. Due to the unique characteristic of email addresses the author decided this would be the most appropriate value to uniquely identify students in the system. However a student’s email is less memorable than a student’s name. In order to adhere to the usability principles researched in Chapter 3 an autosuggest feature was implemented in order to allow a lecturer to enter a student’s name to find their email address (See Figure 32). Database generated drop down values, JQuery date pickers, and form validation have also been used in order to maximise efficiency and reduce the introduction of inconsistent data (See Figure 33).
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[bookmark: _Ref260397807]Figure 32: Autosuggest Feature
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[bookmark: _Ref260397900]Figure 33: JQuery Validation and Date Time Picker functionality
The main issues with the MCS occurred during the deployment of the system. The author was under the assumption through conversations with the clients that the system would be deployed to the staff windows server in order to support the windows authentication requirement. However it was discovered that to be able to deploy to this server the project would have to be submitted for security testing by the university information technology team. This additional step would lead to the project being delivered up to three months after the agree deadline.

The change in deployment environment has lead to the technical impossibility of implementing Windows Authentication as to achieve this the project needs to be deployed on the same server that stores the intranets windows account details. In reaction to this the project has had to use traditional forms authentication, the author decided to use the ASP.NET membership provider model in order to implement this. The provider model provides .NET libraries and allows the developer to automatically setup the database requirements to accommodate form login and registration functionality (See Figure 34 & Figure 35). However as so much of the system was built around matching the user windows identity with their staff profile, the users username has to be duplicated in staff records where their windows identity would have been stored. This is seen as a quick solution to the problem, and future versions of the system should refactor code in order to eliminate the duplication.

[image: ]
[bookmark: _Ref260398225]Figure 34: New Login Feature
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[bookmark: _Ref260398228]Figure 35: New Registration Functionality
The project was then deployed to a local Windows XP instance. The project had been developed and deployment tested on the latest Internet Information Services (IIS) 7 server which was the expected deployment server at the start of the project. The change to a Windows XP environment only allows for version 5.1 of the IIS server. This has lead to several server settings to be made in order for features such as the URL routing system to be able to work. In order for the server to direct the URL request to the correct controller method and hence return the correct response it was necessary to implement a wildcard mapping (See Figure 36). A wildcard mapping tells the IIS server to direct all requests to correct execution library in this case the ASP execution library.
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[bookmark: _Ref260398323]Figure 36: IIS 5.1 Wildcard Mapping
In future the author believes that investigation into the deployment environment during the requirements gathering stage should be investigated in much more detail. The author should have held meetings with the universities IT representatives to gain an increased understanding of their infrastructure. This would have significantly influenced the choice of technology as the university has several apache servers which students can deploy PHP technologies.
[bookmark: _Toc260492751]8.4 – Further Development

A finished system can always be improved and the author would now like to discuss where improvements could be made in the MCS. When a lecturer logs a problem the student maybe granted an assessment extension on one or more assessments. However the initial problem form only allows for the entry of one extension, in order to add another extension the lecturer must navigate to the problem on the students profile page (See Figure 37). An improvement on this process could be through the use of AJAX on the initial form to create a new assessment extension object and produce additional input fields without the need to refresh the page.

[image: ]
[bookmark: _Ref260401890]Figure 37: Create Assessment Extension
As the students details are shown on the students profile page and are able to be edited by the user clicking the edit icon and being taken to the edit page (See Figure 38). The author feels an enhancement on this process would again be through the use of AJAX to allow the fields to become editable on the student profile page without the need to be taken to a new edit page. This would allow the feel of the application to become much more like a desktop application with a rich and responsive feel. The author feels this could be applied across edit and deletes operations throughout the system.

[image: ]
[bookmark: _Ref260402044]Figure 38: Current Edit Student Form
The MCS was initially designed to be deployed on the Universities staff windows server in order to enable staff to login to the system using their windows username and password (See Figure 39). Due to the rigorous testing a system must undergo to be deemed secure for deployment on this server it was not a possibility during the lifespan of this project. However the system could be submitted for testing in the future and consequently developer to meet the required security standards in order to be deployed to this environment.

[image: ]
[bookmark: _Ref260402751]Figure 39: Windows Authentication

Finally the author feels that AJAX should also be used when a lecturer creates an additional communication to a problem (See Figure 40). Currently the page refresh causes the expanded problem the lecturer is working on to close (See Figure 41); in order to view the added communication the lecturer must expand the problem again. This ultimately is reducing the users efficiency. Through the use of AJAX the communication could be added and displayed without the need for a page refresh and consequent collapse of the working problem.

[image: ]
[bookmark: _Ref260402235]Figure 40: Creating a New Communication
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[bookmark: _Ref260655882]Figure 41: Page Refresh Causes the Problem to Collapse
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[bookmark: _Toc258598744][bookmark: _Toc258834340][bookmark: _Toc260492337][bookmark: _Toc260492756]Features in Scope
[bookmark: _Toc258598745][bookmark: _Toc258834341][bookmark: _Toc260492338][bookmark: _Toc260492757][bookmark: _Toc27993311]Support for user authentication

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should provide the ability for a user to logon, limiting access to the system to authorized personel. The login system should use Windows based authentication which should be possible using Internet Information Services (IIS) and ASP.NET.
[bookmark: _Toc258598746][bookmark: _Toc258834342][bookmark: _Toc260492339][bookmark: _Toc260492758]Search

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The user should be able to use the search application from any page to retrieve relevant students depending upon their search criteria.
[bookmark: _Toc258598747][bookmark: _Toc258834343][bookmark: _Toc260492340][bookmark: _Toc260492759]Students – First Name Search

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should allow the user to search for students by their first name, using AJAX to refesh the results section of the page with the relevant results. The system should also use auto suggest AJAX functionality to provide suggested names depending on what the user has typed. If the user has already entered the student’s last name it should include this in the filtering query.
[bookmark: _Toc258598748][bookmark: _Toc258834344][bookmark: _Toc260492341][bookmark: _Toc260492760]Students – Last Name Search

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should allow the user to search for students by their last name, using AJAX to refesh the results section of the page with the relevant results. The system should also use auto suggest AJAX functionality to provide suggested names depending on what the user has typed. If the user has already entered the student’s first name it should include this in the filtering query.
[bookmark: _Toc258598749][bookmark: _Toc258834345][bookmark: _Toc260492342][bookmark: _Toc260492761]Students – Search Results

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The results section of the search function should allow for paging if more than ten results are returned. It should also allow for the user to expand a section by clicking a button next to the student name to reveal the details of that student. This should be retrieved when requested by the user using AJAX. When clicking on a student name from the result section it should take them straight to that students profile page.
[bookmark: _Toc258598751][bookmark: _Toc258834347][bookmark: _Toc260492343][bookmark: _Toc260492762]Students –Store Student Data

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to store student details in the system such as:
Email Address
First Name
Last Name
Seminar Group
ALN
Status
Group Representative
Current Student
[bookmark: _Toc258598752][bookmark: _Toc258834348][bookmark: _Toc260492344][bookmark: _Toc260492763]Students –Add Student 1

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to add new students to the using a comma separated values (csv) file.
[bookmark: _Toc258598753][bookmark: _Toc258834349][bookmark: _Toc260492345][bookmark: _Toc260492764]Students –Add Student 2

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to add new students to the system using a form recording details such as:
Email Address
First Name
Last Name
Seminar Group
ALN
Status
Group Representative
Current Student
[bookmark: _Toc258598754][bookmark: _Toc258834350][bookmark: _Toc260492346][bookmark: _Toc260492765]Students –ALN

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
ALN should show as a yes/no attribute, but should also allow the user to record a link of a pdf file where more details are stored.
[bookmark: _Toc258598755][bookmark: _Toc258834351][bookmark: _Toc260492347][bookmark: _Toc260492766]Students –Edit Student

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to edit student’s details to the system recording details.
[bookmark: _Toc258598756][bookmark: _Toc258834352][bookmark: _Toc260492348][bookmark: _Toc260492767]Students –Delete Student

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to delete students from the system.
[bookmark: _Toc258598757][bookmark: _Toc258834353][bookmark: _Toc260492349][bookmark: _Toc260492768]Students –Add Mitigating Circumstance

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to log all communications with a student storing details such as:
Type (e.g. Phone Call)
Date Time, Default = Now
Description
Person logging the communication, Default = Login
Mitigating Circumstance
Date From
Date Until, If blank default = end of year
Follow Up Flag
Mitigating Circumstance Level (0-3)
[bookmark: _Toc258598758][bookmark: _Toc258834354][bookmark: _Toc260492350][bookmark: _Toc260492769]Students –Add Mitigating Circumstance Security

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Users should be able to set an entry as private if the student does not want the information shared with other staff members.
[bookmark: _Toc258598759][bookmark: _Toc258834355][bookmark: _Toc260492351][bookmark: _Toc260492770]Collate Related Communications

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
A student may have one or more problems throughout a year, all communications for a problem should be related to that problem to ensure clarity.
[bookmark: _Toc258598760][bookmark: _Toc258834356][bookmark: _Toc260492352][bookmark: _Toc260492771]Mitigating Circumstances Form Upload

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
[bookmark: _Toc258598761][bookmark: _Toc258834357][bookmark: _Toc260492353][bookmark: _Toc260492772]Mitigating Circumstances Level - Edit

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to edit existing mitigating circumstance levels in case of future changes.
[bookmark: _Toc258598762][bookmark: _Toc258834358][bookmark: _Toc260492354][bookmark: _Toc260492773]Follow Up Flag

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
When a follow up is created the date of which should create a reminder in the users outlook calendar.

[bookmark: _Toc258598763][bookmark: _Toc258834359][bookmark: _Toc260492355][bookmark: _Toc260492774]Student Profile –Display Student

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should show the details of the student collected during the add student functionality. The system should also show all other related information to that student, such as mitigating circumstances logged against them.
[bookmark: _Toc258598764][bookmark: _Toc258834360][bookmark: _Toc260492356][bookmark: _Toc260492775]Student Profile –	Calendar

	Priority
	Could Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
Smaller version of the calendar highlighting the mitigating circumstances dates for that particular student.
[bookmark: _Toc258598765][bookmark: _Toc258834361][bookmark: _Toc260492357][bookmark: _Toc260492776]Seminar Groups

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must hold records of year one groups.
[bookmark: _Toc258598766][bookmark: _Toc258834362][bookmark: _Toc260492358][bookmark: _Toc260492777]Seminar Groups - Add

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to add new seminar groups in case of future changes.
[bookmark: _Toc258598767][bookmark: _Toc258834363][bookmark: _Toc260492359][bookmark: _Toc260492778]Seminar Groups - Edit

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to edit existing seminar groups in case of future naming convention changes.
[bookmark: _Toc258598768][bookmark: _Toc258834364][bookmark: _Toc260492360][bookmark: _Toc260492779]Seminar Groups - View

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to view a particular student directly from viewing all students within a group.
[bookmark: _Toc258598769][bookmark: _Toc258834365][bookmark: _Toc260492361][bookmark: _Toc260492780]Seminar Groups - Print

	Priority
	Must Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to print a particular students mitigating circumstance history directly from viewing all students within a group.
[bookmark: _Toc258598770][bookmark: _Toc258834366][bookmark: _Toc260492362][bookmark: _Toc260492781]Attendance Data – Create Sessions

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to create timetabled sessions for the year.
[bookmark: _Toc258598771][bookmark: _Toc258834367][bookmark: _Toc260492363][bookmark: _Toc260492782]Attendance Data – Create Unique Sessions

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system must allow the user to create one off and exceptional sessions (Assignment Hand In).
[bookmark: _Toc258598773][bookmark: _Toc258834369][bookmark: _Toc260492364][bookmark: _Toc260492783]Reports – All Students Communications

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should produce a report of all students who have had communications logged against them with details of each communication.
[bookmark: _Toc258598774][bookmark: _Toc258834370][bookmark: _Toc260492365][bookmark: _Toc260492784]Reports – Specific Student Communications

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should produce a report of specific students who have had communications logged against them with details of each communication.
[bookmark: _Toc258598775][bookmark: _Toc258834371][bookmark: _Toc260492366][bookmark: _Toc260492785]Reports – ALN Student Communications

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should produce a report of all ALN students grouped by seminar group with the requirements for marking (e.g. Scribe Required).
[bookmark: _Toc258598776][bookmark: _Toc258834372][bookmark: _Toc260492367][bookmark: _Toc260492786]Reports – Mitigating Circumstances Students

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should produce a report of all students with mitigating circumstances logged against them.
[bookmark: _Toc258598777][bookmark: _Toc258834373][bookmark: _Toc260492368][bookmark: _Toc260492787]Reports – Open Mitigating Circumstances Students

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The system should produce a report of all students with open mitigating circumstances logged against them.
[bookmark: _Toc258598778][bookmark: _Toc258834374][bookmark: _Toc260492369][bookmark: _Toc260492788]Home - Calendar

	Priority
	Should Have


	Related Business Requirements
	

	Enhancement Request Number
	

	Performance Considerations

	High Volume Throughput
	Yes/No (include comments)

	High Concurrency
	Yes/No (include comments)

	Transaction Flow
	Yes/No (include comments)



Description
The homepage should include a smaller overview version of the calendar application for quick access. For more information on calendar function please see calendar requirements.
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This document is intended to specify the table and column structure of the Mitigating Circumstances System for First Years. 
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[bookmark: _Toc253575795][bookmark: _Toc258834389][bookmark: _Toc260492384][bookmark: _Toc260492803]Modules
This table stores all of the software systems modules which students may study on. The purpose of this is that in the case of a mitigating circumstance students may be eligible for an extension on an assessment. Assessments such as assignments, exams, or in class tests are related to a module.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ModuleID
	Key
	Reqd
	INTEGER
	System generated primary key. 

	ModuleName
	
	Reqd
	VARCHAR(40)
	Title of the module



[bookmark: _Toc148863931][bookmark: _Toc253575796][bookmark: _Toc258834390][bookmark: _Toc260492385][bookmark: _Toc260492804]Indexes
	Index Name
	Column Name
	Unique/Not unique

	MODULES_PK
	ModuleID
	Unique

	
	
	

	
	
	

	
	
	


[bookmark: _Toc148863932][bookmark: _Toc253575797][bookmark: _Toc258834391][bookmark: _Toc260492386][bookmark: _Toc260492805]Sequences
[bookmark: _Toc253575798][bookmark: _Toc258834392][bookmark: _Toc260492387][bookmark: _Toc260492806]Assessments
This table stores all of the software systems assessments which students may study on. The purpose of this is that in the case of a mitigating circumstance students may be eligible for an extension on an assessment and the details of the assessment such as the original due date should be stored.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	AssessmentID
	Key
	Reqd
	INTEGER
	System generated primary key. 

	ModuleID
	
	Reqd
	INTEGER
	Module the assessment is related to.

	SetDate
	
	
	DATETIME
	Date the assignment was set, defaulted to current time and date of entry unless specified otherwise.

	DueDate
	
	Reqd
	DATETIME
	Date the assignment is due in.

	AssessmentTitle
	
	
	VARCHAR(40)
	Title of the assessment



[bookmark: _Toc253575799][bookmark: _Toc258834393][bookmark: _Toc260492388][bookmark: _Toc260492807]Indexes
	Index Name
	Column Name
	Unique/Not unique

	ASSESSMENTS_PK
	AssessmentID
	Unique

	MODULEID_FK
	ModuleID
	Not Unique

	
	
	

	
	
	


[bookmark: _Toc253575800][bookmark: _Toc258834394][bookmark: _Toc260492389][bookmark: _Toc260492808]Sequences
[bookmark: _Toc253575801][bookmark: _Toc258834395][bookmark: _Toc260492390][bookmark: _Toc260492809]AssessmentExtensions
This table stores all of the software systems assessments which a student may have been granted an extension on. The purpose of having a separate table for this information instead of storing it along with the problem is that a problem may overlap several assessments, requiring an extension for each. Essentially one problem may cause a student to require several extensions.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ProblemID
	Key
	Reqd
	INTEGER
	Related Problem ID

	AssessmentID
	Key
	Reqd
	INTEGER
	Related Assessment ID 

	DateUntil
	
	Reqd
	DATETIME
	Extension granted until.

	Details
	
	
	VARCHAR(255)
	Comments on the extension



[bookmark: _Toc253575802][bookmark: _Toc258834396][bookmark: _Toc260492391][bookmark: _Toc260492810]Indexes
	Index Name
	Column Name
	Unique/Not unique

	ASSESSMENTEXTENSIONS_PK
	ProblemID, AssessmentID
	Unique
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[bookmark: _Toc253575804][bookmark: _Toc258834398][bookmark: _Toc260492393][bookmark: _Toc260492812]Problems
This table stores all of the problems which students may be experiencing. The purpose of this is that in the case of a mitigating circumstance students may approach staff to voice their issues and this has to be recorded by the first year staff.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ProblemID
	Key
	Reqd
	INTEGER
	System generated primary key. 

	StudentEmail
	
	Reqd
	VARCHAR(60)
	The Student the problem is related to.

	Type
	
	
	INTEGER
	Records the type of problem, by linking to the ProblemType table.

	DateTime
	
	Reqd
	DATETIME
	Date the problem was recorded, defaulted to the current time.

	ProblemOutline
	
	
	VARCHAR(255)
	Written details explaining the problem.

	MCF
	
	
	VARCHAR(255)
	Location of where the Mitigating Circumstances Form has been saved. This should be prefixed by the students PK.

	MCL
	
	
	INTEGER
	Records the Mitigating Circumstance Level for the problem.

	AbsentFrom
	
	
	DATETIME
	Date the student will not be able to attend university.

	AbsentUntil
	
	
	DATETIME
	Date the student will be returning to university.

	RequestedFollowUp
	
	
	DATETIME
	If required the date where the staff member and student will meet again to re-discuss the problem.

	ProblemCategory
	
	
	INTEGER
	Whether the problem is due to illness etc.
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	Index Name
	Column Name
	Unique/Not unique

	PROBLEMS_PK
	ProblemID
	Unique

	STUDENTEMAIL_FK
	StudentEmail
	Not Unique

	MCL_FK
	MCL
	Not Unique

	TYPE_FK
	Type
	Not Unique


[bookmark: _Toc253575806][bookmark: _Toc258834400][bookmark: _Toc260492395][bookmark: _Toc260492814]Sequences

[bookmark: _Toc253575807][bookmark: _Toc258834401][bookmark: _Toc260492396][bookmark: _Toc260492815]CommunicationTypes
The types of communications the staff may have with students when logging problems.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	TypeID
	Key
	Reqd
	INTEGER
	System generated primary key. 

	TypeName
	
	Reqd
	VARCHAR(40)
	The types of communications the staff may have with students when logging problems.
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	Index Name
	Column Name
	Unique/Not unique

	MITIGATINGCIRCUMSTANCELEVEL_PK
	MCLID
	Unique
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[bookmark: _Toc253575810][bookmark: _Toc258834404][bookmark: _Toc260492399][bookmark: _Toc260492818]MitigatingCircumstanceLevel
Due to the future possibility of the mitigating circumstance level measurement changing in the future, values will be stored in the database. This allows the users to add, remove, and edit values which will then be reflected on all drop down boxes located on related forms in the case of the measurement changing.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	MCLID
	Key
	Reqd
	INTEGER
	System generated primary key. 

	Level
	
	Reqd
	VARCHAR(10)
	The value of the Mitigating Circumstance Level. Current values used are 0, 1, 2, 3.
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	Index Name
	Column Name
	Unique/Not unique

	MITIGATINGCIRCUMSTANCELEVEL_PK
	MCLID
	Unique
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[bookmark: _Toc253575813][bookmark: _Toc258834407][bookmark: _Toc260492402][bookmark: _Toc260492821]ProblemPrivacy
This table stores the rights a staff member has for access to each problem. It is possible that a student may only wish the information they have shared with a staff member accessible by that staff member, on the other hand they may not have an issue with the data being accessible by all members of staff. If a staff member is related to a problem in this table they are able to view the details of that problem.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ProblemID
	Key
	Reqd
	INTEGER
	Related ProblemID.

	StaffEmail
	
	Reqd
	VARCHAR(60)
	Related StaffEmail.
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	Index Name
	Column Name
	Unique/Not unique

	PROBLEMPRIVACY_PK
	ProblemID, StaffEmail
	Unique
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[bookmark: _Toc253575816][bookmark: _Toc258834410][bookmark: _Toc260492405][bookmark: _Toc260492824]Staff
This table stores details of the first year staff tutors. Due to the requirement that windows credentials should be used for authentication it may be required to relate their windows credentials to a profile stored on the system providing extra information such as their name and email.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	Email
	Key
	Reqd
	VARCHAR(60)
	Email address of the staff member. 

	FirstName
	
	Reqd
	VARCHAR(40)
	First name of the staff member.

	LastName
	
	
	VARCHAR(40)
	Last name of the staff member.

	Position
	
	Reqd
	VARCHAR(60)
	Current staff position.

	FirstYearActive
	
	
	BIT
	Whether the staff member is currently working with first years.

	WindowsLogon
	
	
	VARCHAR(255)
	The windows authentication ID the user is associated with.
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	Index Name
	Column Name
	Unique/Not unique

	STAFF_PK
	Email
	Unique
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This table stores details of the students.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	Email
	Key
	Reqd
	VARCHAR(60)
	Email address of the student. 

	FirstName
	
	Reqd
	VARCHAR(40)
	First name of the student.

	LastName
	
	
	VARCHAR(40)
	Last name of the student.

	SeminarGroup
	
	Reqd
	VARCHAR(60)
	Current student seminar group.

	GroupRep
	
	
	BIT
	Whether the student is a group representative.

	ALN
	
	
	BIT
	Indicates whether the student has assisted learning needs.

	ALNFile
	
	
	VARCHAR(255)
	Stores the location of the file with the details of a particular students assisted learning needs.

	Status
	
	
	
	Stores the status of a student:
Current Student
Inactive Student
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	Index Name
	Column Name
	Unique/Not unique

	STUDENTS_PK
	Email
	Unique

	SEMINARGROUP_FK
	SeminarGroup
	Not Unique

	STATUS
	Status
	Not Unique
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[bookmark: _Toc253575822][bookmark: _Toc258834416][bookmark: _Toc260492411][bookmark: _Toc260492830]Status
This table stores statuses of students, this is stored in a database table incase staff wish to add new statuses to the system.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	StatusID
	Key
	Reqd
	INTEGER
	System generated primary key.

	Status
	
	Reqd
	VARCHAR(40)
	Student Status.
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	Index Name
	Column Name
	Unique/Not unique

	STATUS_PK
	StatusID
	Unique
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[bookmark: _Toc260492414][bookmark: _Toc260492833]SeminarGroups
This table stores the seminar groups of first year students, this is stored in a database table incase staff wish to add new statuses to the system.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	SeminarGroupID
	Key
	Reqd
	INTEGER
	System generated primary key.

	SeminarGroupName
	
	Reqd
	VARCHAR(40)
	Student Status.
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	Index Name
	Column Name
	Unique/Not unique

	SEMINARGROUP_PK
	StatusID
	Unique
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[bookmark: _Toc260492417][bookmark: _Toc260492836]ProbComm
This table resolves a many to many between Problems and Problem Communications. 
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ProblemID
	Key
	Reqd
	INTEGER
	Related Problem Record.

	CommunicationID
	Key
	Reqd
	INTEGER
	Related Communication Record.
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	Index Name
	Column Name
	Unique/Not unique

	PROBCOMM_PK
	ProblemID, CommunicationID
	Unique
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[bookmark: _Toc260492420][bookmark: _Toc260492839]ProblemCommunications
This table stores communications a lecturer may have with a student after they initially log a problem. 
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ProblemCommunicationID
	Key
	Reqd
	INTEGER
	Related Problem Record.

	CommunicationType
	
	Reqd
	INTEGER
	Foreign key to Communication Types

	CommunicationOutline
	
	Reqd
	VARCHAR(255)
	Store the lecturers account of the communication.
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	Index Name
	Column Name
	Unique/Not unique

	PROBLEMCOMMUNICATIONS_PK
	ProblemCommunicationID
	Unique
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[bookmark: _Toc260492423][bookmark: _Toc260492842]ProblemCategoryType
This table stores categories a problem maybe place under such as illness.
	Column Name
	Key
	Reqd
	Datatype
	Comments

	ProblemCategoryTypeID
	Key
	Reqd
	INTEGER
	System generated primary key.

	ProblemCategoryTypeName
	
	Reqd
	VARCHAR(40)
	Problem Category Name



[bookmark: _Toc260492424][bookmark: _Toc260492843]Indexes
	Index Name
	Column Name
	Unique/Not unique

	PROBLEMCATEGORYTYPE_PK
	StatusID
	Unique

	
	
	

	
	
	

	
	
	


[bookmark: _Toc260492425][bookmark: _Toc260492844]Sequences
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[bookmark: _Toc260492427][bookmark: _Toc260492846]StudentProblems
This view returns the records required to produce the PDF reports lecturers require when reviewing student grades at the end of the academic year.
	Column Name
	Original Table
	Datatype
	Comments

	Email
	Students
	
	

	FirstName
	Students
	
	

	LastName
	Students
	
	

	GroupRep
	Students
	
	

	ALN
	Students
	
	

	ProblemDateTime
	Problems
	
	

	ProblemOutline
	Problems
	
	

	AbsentFrom
	Problems
	
	

	AbsentUntil
	Problems
	
	

	RequestedFollowUp
	Problems
	
	

	SeminarGroupName
	SeminGroups
	
	

	MCLevel
	MitigatingCircumstanceLevel
	
	

	Status
	Status
	
	

	TypeName
	CommunicationTypes
	
	

	CommunicationOutline
	ProblemCommunications
	
	

	ProblemID
	Problems
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	Index Name
	Column Name
	Unique/Not unique
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	User Class
	Task

	Lecturer

	Search Students

	
	View Students

	
	Add Students

	
	Edit Students

	
	Delete Students

	
	Produce Student Mitigating Circumstances Report

	
	View Mitigating Circumstance

	
	Add Mitigating Circumstance

	
	Edit Mitigating Circumstance

	
	Add Additional Problem Communications

	
	Produce Mitigating Circumstance Report for all Students

	
	Produce Mitigating Circumstance Report for all Additional Learn Needs Students

	
	View Assessment Deadlines and Extensions via a Calendar

	
	View module assessment

	
	Add new module assessment

	
	Edit module assessment

	
	Delete module assessment

	
	View Staff

	
	Add Staff

	
	Edit Staff

	
	Delete Staff



	User Class
	Task

	Course
Administrator
	Search Students

	
	View Mitigating Circumstance

	
	View Students

	
	View Assessment Deadlines and Extensions via a Calendar

	
	Produce Student Mitigating Circumstances Report

	
	Produce Mitigating Circumstance Report for all Students

	
	Produce Mitigating Circumstance Report for all Additional Learn Needs Students



	User Class
	Task

	System
Administrator
	View Communication Types

	
	Add Communication Types

	
	Edit Communication Types

	
	Delete Communication Types

	
	View Mitigating Circumstance Levels

	
	Add Mitigating Circumstance Levels

	
	Edit Mitigating Circumstance Levels

	
	Delete Mitigating Circumstance Levels

	
	View Modules

	
	Add Modules

	
	Edit Modules

	
	Delete Modules

	
	View Problem Categories

	
	Add Problem Categories

	
	Edit Problem Categories

	
	Delete Problem Categories

	
	View Seminar Groups

	
	Add Seminar Groups

	
	Edit Seminar Groups

	
	Delete Seminar Groups

	
	View Student Status

	
	Add Student Status

	
	Edit Student Status

	
	Delete Student Status
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1. Introduction
The primary goal of this document is to establish a plan for the activities that will verify Mitigating Circumstance System as a high quality product that meets the needs of the Bournemouth University teaching community.  These activities will focus upon identifying the following:

Items to be tested
Testing approach
Roles and responsibilities
Release criteria
Hardware
Project plan and budget
Risks and contingencies
[bookmark: _Toc421350082][bookmark: _Toc436184394][bookmark: _Toc257558899][bookmark: _Toc258834433][bookmark: _Toc260492441][bookmark: _Toc260492860]1.1 Background
The Mitigating Circumstances System is a student mitigating circumstances tool that allows lecturers to track student’s problems throughout the academic year. This is a new product, so no backwards compatibility is necessary.


[bookmark: _Toc421350084][bookmark: _Toc436184395][bookmark: _Toc257558900][bookmark: _Toc258834434][bookmark: _Toc260492442][bookmark: _Toc260492861]1.2 References 
MCS Functional Design Document, Jonathan Stowell 2010
MCS Physical Design Document, Jonathan Stowell 2010

[bookmark: _Toc421350085][bookmark: _Toc436184396][bookmark: _Toc257558901][bookmark: _Toc258834435][bookmark: _Toc260492443][bookmark: _Toc260492862]1.3 Code Freeze Date
Production Code for Mitigating Circumstances SystemMitigating Circumstance System Mitigating Circumstance System Mitigating Circumstance System will be frozen on 07/05/10.  Our assumption is that any production code changes made after that date is outside of the responsibility of this development project.

[bookmark: _Toc421350086][bookmark: _Toc436184397][bookmark: _Toc257558902][bookmark: _Toc258834436][bookmark: _Toc260492444][bookmark: _Toc260492863]1.4 Change Control
After baseline, all changes must be approved and documented by the change control board.  If it is agreed that the change is necessary, the impact to development and testing must be agreed upon by the test lead, development lead and project manager.  This may (or may not) affect the planned completion date of the project.

[bookmark: _Toc421350087][bookmark: _Toc436184398][bookmark: _Toc257558903][bookmark: _Toc258834437][bookmark: _Toc260492445][bookmark: _Toc260492864]2. Items to Be Tested
[bookmark: _Toc421350088][bookmark: _Toc436184399][bookmark: _Toc257558904][bookmark: _Toc258834438][bookmark: _Toc260492446][bookmark: _Toc260492865]2.1 Level of Testing
Below is a list of services that testing may provide.  Next to each service is the degree of testing that we will perform.  Below are the valid level desired:

High – High risk area, test this area very hard
Medium – Standard testing
Low – Low risk area, test if time allows
None – No testing desired

	Level Desired
	Service

	None
	Performance Testing:
Performance testing is testing to ensure that the application responds in the time limit set by the user.  If this is needed, the client must supply the benchmarks to measure by and we must have a hardware environment that mirrors production.

	Medium
	Windows / Internet GUI Standards:
This testing is used to ensure that the application has a standardized look and feel.  It may be as simple as ensuring that accelerator keys work properly and font type and size are consistent or it could be as exhaustive as ensuring that the application could be assigned a Windows logo if submitted for one (there are strict guidelines for this).  Note: If this level of testing is needed, the client must provide their standards as to allow us to compare to that standard.  There is a good book that explains Microsoft standards: The Interface Guidelines for Software Design by Microsoft Press.

	Low (Internet Explorer / Firefox)
	Platform Testing:
Platform testing is used to warrant that the application will run on multiple platforms (Win 95/98, Win NT, IE 4.0, IE 5.0, Netscape, etc.)
(Specify which ones)

	None
	Localization: 
Localization testing is done to guarantee that the application will work properly in different languages (i.e. Win 95/98 English, German, Spanish, etc.)  This also involves ensuring that dates will work in dd/mm/yy format for the UK.  (Specify which ones)

	None
	Stress Testing:
Stress testing is testing to ensure that the application will respond appropriately with many users and activities happening simultaneously.  If this is needed, the number of users must be agreed upon beforehand and the hardware environment for system test must mirror production.

	None
	Conversion:
Conversion testing is used to test any data that must be converted to ensure the application will work properly.  This could be conversion from a legacy system or changes needed for the new schema.

	None
	Parallel Testing:
Parallel testing is used to test the functionality of the updated system with the functionality of the existing system. This is sometimes used to ensure that the changes did not corrupt existing functionality.

	Medium
	Regression of unchanged functionality:
If regression must occur for functional areas that are not being changed, specify the functional areas to regress and the level of regression needed (positive only or positive and negative testing).

	Medium
	Automated Testing:
Automated testing can be used to automate regression and functional testing.  This can be very helpful if the system is stable and not changed often. If the application is a new development project, automated testing generally does not pay big dividends.

	None
	Installation Testing: 
Installation testing is testing the setup routine to ensure that the product can be installed fresh, over an existing copy, and with other products. This will test different versions of OCX’s and DLL’s.  

	Medium
	End to End / Interface Testing:
End to End testing is testing all inputs (super-systems) and outputs (sub-systems) along with the application.  A controlled set of transactions is used and the test data is published prior to the test along with the expected results. This testing ensures that the application will interact properly with the other systems.

	Medium
	Usability:
Usability is testing to ensure that the application is easy to work with, limits keystrokes, and is easy to understand.  The best way to perform this testing is to bring in experienced, medium and novice users and solicit their input on the usability of the application. 

	None
	User’s Guide / Training Guides:
This testing is done to ensure that the user, help and training guides are accurate and easy to use.

	Low
	Guerilla Testing:
Guerilla testing is done to use the system with unstructured scenarios to ensure that it responds appropriately.  To accomplish this, you may ask someone to perform a function without telling them the steps for doing it. 

	Low
	Security Testing:
Security testing is performed to guarantee that only users with the appropriate authority are able to use the applicable features of the system.

	None
	Network Testing:
Network testing is done to determine what happens when different network latency is applied when using the application.  It can uncover possible problems with slow network links, etc. 

	None
	Hardware Testing:
Hardware testing involves testing with a bad disk drive, faulty network cards, etc.  If this type of testing is desired, be very specific about what is in scope for this testing.

	None
	Duplicate instances of application:
This testing is done to determine if bringing up multiple copies of the same application will cause blocking or other problems.

	None
	Year 2000:
This testing is performed to ensure that the application will work in the year 2000 and beyond.

	None
	Temporal Testing:
Temporal testing is done to guarantee that date-centric problems do not occur with the application.  For example, if many bills are created quarterly, you may want to set the server date to a quarter-end to test this date-centric event.

	None
	Disaster Recovery (Backup / Restore):
This testing is done to aid production support in ensuring that adequate procedures are in place for restoring upon a disaster.

	Medium
	Input and Boundardy Tests:
Testing designed to guarantee that the system would only allow valid input. This includes testing to ensure that the maximum number of characters for a field may not be exceeded, boundary conditions such as valid ranges and “off-by-one”, “null”, “max”, “min”, tab order from field to field on the screen, etc.

	None
	Out of Memory Tests:
Testing designed to ensure that the application would run in the amount of memory specified in the technical documentation.  This testing will also detect memory leaks associated with starting and stopping the application many times.
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Below is a list of features that will be tested.

	Business Requirements
	Ref. No.
	Feature
	Functional Specification

	
	1.1
	Log a Problem Correctly All Field
	

	
	1.2
	Log a Problem Correctly Minimum Fields
	

	
	1.3
	Log a Problem Null Fields
	

	
	1.4
	Log an Incorrect Problem
	

	
	2.1
	Search Function First Name
	

	
	2.2
	Search Function Last Name
	

	
	2.3
	Search Function Full Name
	

	
	2.4
	Search Function Email
	

	
	2.5
	Search Function Numbers
	

	
	3.1
	Add Student via CSV file Correct
	

	
	3.2
	Add Student via CSV file Incorrect
	

	
	3.3
	Add Student via CSV file Incorrect Attributes
	

	
	4.1
	Log a Student Correctly All Fields
	

	
	4.2
	Log a Student Correctly Minimum Fields
	

	
	4.3
	Log a Student Null Fields
	

	
	4.4
	Log an Incorrect Student
	

	
	5.1
	Edit Student
	

	
	5.2
	Edit a Student Null Fields
	

	
	5.3
	Edit an Incorrect Student
	

	
	6.1
	Delete Student
	

	
	7.1
	Student Report
	

	
	8.1
	Problem Comment
	

	
	8.2
	Problem Comment Null Values
	

	
	9.1
	All Student Problems Report
	

	
	9.2
	All ALN Student Problems Report
	

	
	10.1
	Calendar
	

	
	11.1
	Log Assessment Correctly All Fields
	

	
	11.2
	Log Assessment Correctly Minimum Fields
	

	
	11.3
	Log Assessment Null Fields
	

	
	11.4
	Log Assessment Null Fields
	

	
	12.1
	Edit Assessment
	

	
	12.2
	Edit a Assessment Null Fields
	

	
	12.3
	Edit an Incorrect Assessment
	

	
	13.1
	Delete Assessment
	

	
	14.1
	Log Communication Type Correctly All Fields
	

	
	14.2
	Log Communication Type Null Fields
	

	
	15.1
	Edit Communication Type
	

	
	15.2
	Edit a Communication Type Null Fields
	

	
	16.1
	Delete Communication Type
	

	
	17.1
	Log Mitigating Circumstance Level Correctly All Fields
	

	
	17.2
	Log Mitigating Circumstance Level Null Fields
	

	
	18.1
	Edit Mitigating Circumstance Level
	

	
	18.2
	Edit a Mitigating Circumstance Level Null Fields
	

	
	19.1
	Delete Mitigating Circumstance Level
	

	
	20.1
	Log Module Correctly All Fields
	

	
	20.2
	Log Module Null Fields
	

	
	21.1
	Edit Module
	

	
	21.2
	Edit a Module Null Fields
	

	
	22.1
	Delete Module
	

	
	23.1
	Log Problem Category Correctly All Fields
	

	
	23.2
	Log Problem Category Null Fields
	

	
	24.1
	Edit Problem Category
	

	
	24.2
	Edit a Problem Category Null Fields
	

	
	25.1
	Delete Problem Category
	

	
	26.1
	Log Seminar Group Correctly All Fields
	

	
	26.2
	Log Seminar Group Null Fields
	

	
	27.1
	Edit Seminar Group
	

	
	27.2
	Edit a Seminar Group Null Fields
	

	
	28.1
	Delete Seminar Group
	

	
	29.1
	Log Status Correctly All Fields
	

	
	29.2
	Log Status Null Fields
	

	
	30.1
	Edit Status
	

	
	30.2
	Edit a Status Null Fields
	

	
	31.1
	Delete Status
	

	
	32.1
	Add Staff Correctly All Fields
	

	
	32.2
	Add Staff Correctly Minimum Fields
	

	
	32.3
	Add Staff Null Fields
	

	
	32.4
	Add an Incorrect Staff
	

	
	33.1
	Edit Staff
	

	
	33.2
	Edit a Staff Null Fields
	

	
	33.3
	Edit an Incorrect Staff
	

	
	34.1
	Delete Staff
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2.3 Test Case Matrix

	Test Case Id
	Func Spec Id
	Test Case Description
	Expected Result

	1.1
	
	Log a Problem Correctly All Fields
	Should redirect the user to the problem students profile page where the problem should be viewable by the user. An outlook meeting request should be created for the Requested follow up field with a default meeting length of 30 minutes. The problem should only be viewable by the creator and the staff selected.

	1.2
	
	Log a Problem Correctly Minimum Fields
	Should redirect the user to the problem students profile page where the problem should be viewable by the user. An outlook meeting request should not be created. The problem should only be viewable by the creator. No Assessment Extension records should be created.

	1.3
	
	Log a Problem Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Student Email
Communication Type
Date
Problem Category OR
Problem Outline

	1.4
	
	Log an Incorrect Problem
	The form should produce messages to the user reminding them to enter at least a:
Student Email
Communication Type
Date
Problem Category OR
Problem Outline

	2.1
	
	Search Function First Name
	The application should take the user to the students page if more than 1 result, or the students profile page if only one result.

	2.2
	
	Search Function Last Name
	The application should take the user to the students page if more than 1 result, or the students profile page if only one result.

	2.3
	
	Search Function Full Name
	The application should take the user to the students page if more than 1 result, or the students profile page if only one result.

	2.4
	
	Search Function Email
	Email is a unique attribute should take the user directly to the students profile page.

	2.5
	
	Search Function Numbers
	The search should match no values and redirect the user to the student page with a full list of students.

	3.1
	
	Add Student via CSV file Correct
	The search should match no values and redirect the user to the student page with a full list of students.

	3.2
	
	Add Student via CSV file Incorrect
	The search should match no values and redirect the user to the student page with a full list of students.

	3.3
	
	Add Student via CSV file Incorrect Attributes
	The search should match no values and redirect the user to the student page with a full list of students.

	4.1
	
	Log a Student Correctly All Fields
	Should redirect the user to the new students profile page where the student should be viewable by the user.

	4.2
	
	Log a Student Correctly Minimum Fields
	Should redirect the user to the new students profile page where the student should be viewable by the user.

	4.3
	
	Log a Student Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Student Email
First Name
Last Name
Seminar Group

	4.4
	
	Log an Incorrect Student
	The form should produce messages to the user reminding them to enter at least a valid:
Student Email

	5.1
	
	Edit Student
	The application should redirect the user to the updated student’s details page.

	5.2
	
	Edit a Student Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Student Email
First Name
Last Name
Seminar Group

	5.3
	
	Edit an Incorrect Student
	The form should produce messages to the user reminding them to enter at least a valid:
Student Email

	6.1
	
	Delete Student
	The application should delete the specific student from the system and notify the user the operation was successful.

	7.1
	
	Student Report
	The application should produce a PDF report for the user to download and view with a filename that contains the students name and current date.

	8.1
	
	Problem Comment
	The application should reload the students profile page and the communication should now be visible under the appropriate problem.

	8.2
	
	Problem Comment Null Values
	The application should render a validation message asking the user to enter a communication outline.

	9.1
	
	All Student Problems Report
	The application should produce a PDF report of all the students with problems for the user to download and view with a filename that contains the type of report and current date.

	9.2
	
	All ALN Student Problems Report
	The application should produce a PDF report of all the ALN students with problems for the user to download and view with a filename that contains the type of report and current date.

	10.1
	
	Calendar
	The calendar should be viewable in a month format with notifications on the relevant dates acknowledging assignment deadlines, and assignment extensions.

	11.1
	
	Log Assessment Correctly All Fields
	Should redirect the user to the assessment index page where the new assessment details should be viewable by the user.

	11.2
	
	Log Assessment Correctly Minimum Fields
	Should redirect the user to the new students profile page where the student should be viewable by the user.

	11.3
	
	Log Assessment Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Assessment Title
Due Date

	11.4
	
	Log an Incorrect Assessment
	The form should produce messages to the user reminding them to enter a valid:
Set Date
Due Date

	12.1
	
	Edit Assessment
	Should redirect the user to the assessment index page where the new assessment details should be viewable by the user.

	12.2
	
	Edit a Assessment Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Assessment Title
Due Date

	12.3
	
	Edit an Incorrect Assessment
	The form should produce messages to the user reminding them to enter a valid:
Due Date

	13.1
	
	Delete Assessment
	The application should delete the specific assessment from the system and notify the user the operation was successful.

	14.1
	
	Log Communication Type Correctly All Fields
	Should redirect the user to the communication type index page where the new communication type should be viewable by the user.

	14.2
	
	Log Communication Type Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Communication Type

	15.1
	
	Edit Communication Type
	Should redirect the user to the Communication Type index page where the new Communication Type details should be viewable by the user.

	15.2
	
	Edit a Communication Type Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Communication Type

	16.1
	
	Delete Communication Type
	The application should delete the specific Communication Type from the system and notify the user the operation was successful.

	17.1
	
	Log Mitigating Circumstance Level Correctly All Fields
	Should redirect the user to the Mitigating Circumstance Level index page where the new Mitigating Circumstance Level should be viewable by the user.

	17.2
	
	Log Mitigating Circumstance Level Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Mitigating Circumstance Level

	18.1
	
	Edit Mitigating Circumstance Level
	Should redirect the user to the Mitigating Circumstance Level index page where the new Mitigating Circumstance Level details should be viewable by the user.

	18.2
	
	Edit a Mitigating Circumstance Level Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Mitigating Circumstance Level

	19.1
	
	Delete Mitigating Circumstance Level
	The application should delete the specific Mitigating Circumstance Level from the system and notify the user the operation was successful.

	20.1
	
	Log Module Correctly All Fields
	Should redirect the user to the Module index page where the new Mitigating Circumstance Level should be viewable by the user.

	20.2
	
	Log Module Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Module

	21.1
	
	Edit Module
	Should redirect the user to the Module index page where the new Module details should be viewable by the user.

	21.2
	
	Edit a Module Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Module

	22.1
	
	Delete Module
	The application should delete the specific Module from the system and notify the user the operation was successful.

	23.1
	
	Log Problem Category Correctly All Fields
	Should redirect the user to the Problem Category index page where the new Problem Category should be viewable by the user.


	23.2
	
	Log Problem Category Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Problem Category

	24.1
	
	Edit Problem Category
	Should redirect the user to the Problem Category index page where the new Problem Category details should be viewable by the user.

	24.2
	
	Edit a Problem Category Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Problem Category

	25.1
	
	Delete Problem Category
	The application should delete the specific Problem Category from the system and notify the user the operation was successful.

	26.1
	
	Log Seminar Group Correctly All Fields
	Should redirect the user to the Seminar Group index page where the new Seminar Group should be viewable by the user.

	26.2
	
	Log Seminar Group Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Seminar Group

	27.1
	
	Edit Seminar Group
	Should redirect the user to the Seminar Group index page where the new Seminar Group details should be viewable by the user.

	27.2
	
	Edit a Seminar Group Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Seminar Group

	28.1
	
	Delete Seminar Group
	The application should delete the specific Seminar Group from the system and notify the user the operation was successful.

	29.1
	
	Log Status Correctly All Fields
	Should redirect the user to the Status index page where the new Status should be viewable by the user.

	29.2
	
	Log Status Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Status

	30.1
	
	Edit Status
	Should redirect the user to the Status index page where the new Status details should be viewable by the user.

	30.2
	
	Edit a Status Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Status

	31.1
	
	Delete Status
	The application should delete the specific Status from the system and notify the user the operation was successful.

	32.1
	
	Add Staff Correctly All Fields
	Should redirect the user to the staff index page where the new staff member should be viewable by the user.

	32.2
	
	Add Staff Correctly Minimum Fields
	Should redirect the user to the staff index page where the new staff member should be viewable by the user.

	32.3
	
	Add Staff Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Email
First Name
Last Name
Windows Logon

	32.4
	
	Add an Incorrect Staff
	The form should produce messages to the user reminding them to enter at least a valid:
Email

	33.1
	
	Edit Staff
	The application should redirect the user to the updated student’s details page.

	33.2
	
	Edit a Staff Null Fields
	The form should produce messages to the user reminding them to enter at least a:
Email
First Name
Last Name
Windows Logon

	33.3
	
	Edit an Incorrect Staff
	The form should produce messages to the user reminding them to enter at least a valid:
Email

	34.1
	
	Delete Staff
	The application should delete the specific staff member from the system and notify the user the operation was successful.



[bookmark: _Toc421350090][bookmark: _Toc436184402][bookmark: _Toc257558907][bookmark: _Toc258834441][bookmark: _Toc260492449][bookmark: _Toc260492868]2.4 Features Excluded from Testing
Below is a list of features that will NOT be tested. 

	Description of Excluded Item
	Reason Excluded
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The system test team will begin designing their detailed test plans and test cases, as the development team is designing and coding.
 
The builds will be delivered to system test via Visual SVN drops coordinated by the development team.  The development team will be responsible for installing the partial new builds into the existing structure of the system test environment, and updating the client machines if necessary.  Build notes with all changes since the last drop and a list of all files to be delivered will accompany each build drop.

Once the build is dropped by the development team, a series of scripts, called the Smoke Test, will be run to ensure that the shipment from development is in a state that is ready for testing.  The Smoke Test scripts will test the basic functionality of the system.  These scripts may be automated once they are successfully performed manually.  If an excessive number of Smoke Test items fail, the product will be shipped back to development and no testing will begin until the Smoke Test passes.   
[bookmark: _Toc421350095][bookmark: _Toc436184406][bookmark: _Toc257558909][bookmark: _Toc258834443][bookmark: _Toc260492451][bookmark: _Toc260492870]Criteria
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The feature will pass or fail depending upon the results of testing actions.  If the actual output from an action is equal to the expected output specified by a test case, then the action passes.  Should any action within a test case fail, the entire feature or sub-feature fails. The specific criteria for test case failure will be documented in Defect Tracker. 
If a test case fails, it is not assumed that the code is defective. A failure can only be interpreted as a difference between expected results, which is derived from project documentation, and actual results. There is always the possibility that expected results can be in error because of misinterpretation, incomplete, or inaccurate project documentation.
 
Pass criteria:
All processes will execute with no unexpected errors
All processes will finish update/execution in an acceptable amount of time based on benchmarks provided by the business analysts and documented by the development team

[bookmark: _Toc421350097][bookmark: _Toc436184408][bookmark: _Toc257558911][bookmark: _Toc258834445][bookmark: _Toc260492453][bookmark: _Toc260492872]4.2 Suspension Criteria for failed Smoke Test
The system test team may suspend partial or full-testing activities on a given build if any of the following occurs:
Files are missing from the new build.
The development team cannot install the new build or a component.
The development team cannot configure the build or a component.
There is a fault with a feature that prevents its testing.
Item does not contain the specified change(s).
An excessive amount of bugs that should have been caught during the component/unit test phase are found during more advanced phases of testing.
A severe problem has occurred that does not allow testing to continue.
Development has not corrected the problem(s) that previously suspended testing.
A new version of the software is available to test.
[bookmark: _Toc421350098][bookmark: _Toc436184409][bookmark: _Toc257558912][bookmark: _Toc258834446][bookmark: _Toc260492454][bookmark: _Toc260492873] 4.3 Resumption Requirements
[bookmark: _Toc258834447][bookmark: _Toc260492455][bookmark: _Toc260492874]The steps necessary to resume testing:

Clean previous code from machines.
Re-install the item.
The problem encountered resulting in suspension is corrected.

Resumption of testing will begin when the following is delivered to the system test team:

A new build via Visual Source Safe.
A list of all bugs fixed in the new version.
A list of all the changes to the modules in the new version and what functionality they affect.
[bookmark: _Toc421350099][bookmark: _Toc436184410][bookmark: _Toc257558913][bookmark: _Toc258834448][bookmark: _Toc260492456][bookmark: _Toc260492875]4.4 Release to User Acceptance Test Criteria
The release criteria necessary to allow the code to migrate to User Acceptance Testing are as follows:

There are no open bugs with a severity 1 or 2
Test cases scheduled for both Integration and system test phases have passed.
Successfully passes the final regression testing.
There are no discrepancies between the master setup and the version used during the final regression testing.
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The release criterion necessary to allow the code to migrate to Production is as follows:

There are no open bugs with a severity 1 or 2
Test cases scheduled for both Integration and system test phases have passed.
Successfully passes the final regression testing.
There are no discrepancies between the master setup and the version used during the final regression testing.
The User Acceptance Test was successfully completed
The User Acceptance Criteria was met.
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	Machine Name
	Purpose
	Owner
	Hardware

	LocalHost
	Development Machine
	Jonathan Stowell
	Pentium® Dual-Core CPU T4300 @ 2.10GHz 3.00GB RAM
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[bookmark: _Toc258834453][bookmark: _Toc260492461][bookmark: _Toc260492880]LocalHost:
[bookmark: _Toc258834454][bookmark: _Toc260492462][bookmark: _Toc260492881]	Windows 7 Ultimate x64 Build 7600
	SQL Server 2008 Service Pack 1
	Internet Information Systems (IIS) Version 7.5
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None
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	Machine Name
	Browser
	Operating System
	Hardware

	LocalHost
	Internet Explorer
	Windows 7 x64 Build 7600
	Pentium® Dual-Core CPU T4300 @ 2.10GHz 3.00GB RAM

	
	
	
	

	LocalHost
	Mozilla Firefox
	Windows 7 x64 Build 7600
	Pentium® Dual-Core CPU T4300 @ 2.10GHz 3.00GB RAM
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	Task
	Work
	Begin
	End

	[Product Name] Project Timeline
	"2,980h"
	Mon 11/24/97
	Fri 5/8/98

	  Test Planning
	"1,254h"
	Mon 11/24/97
	Fri 5/8/98

	    Resource Availability
	40h
	Mon 12/29/97
	Wed 1/14/98

	    Test Lead Activities
	452h
	Mon 11/24/97
	Fri 5/8/98

	    Box 1 - Detailed Test Plans/Test Cases
	762h
	Mon 11/24/97
	Fri 2/6/98

	    **ProdSupp** PO Copy
	48h
	Mon 1/5/98
	Mon 1/12/98

	    Regression Testing I
	232h
	Mon 11/24/97
	Mon 1/12/98

	    Functionality 1
	58h
	Tue 1/13/98
	Thu 1/22/98

	    Functionality 2
	224h
	Wed 12/31/97
	Fri 2/6/98

	    Interfaces / End-to-End Testing
	200h
	Thu 1/15/98
	Thu 2/5/98

	  System Testing
	"1,102h"
	Mon 2/9/98
	Thu 4/30/98

	    Original Test Items
	344h
	Mon 2/9/98
	Wed 3/4/98

	    Receive drop from Development
	0h
	Mon 2/9/98
	Mon 2/9/98

	    Install Build
	16h
	Mon 2/9/98
	Tue 2/10/98

	    Build Verification Test 
	32h
	Wed 2/11/98
	Thu 2/12/98

	    Regression Testing 
	48h
	Fri 2/13/98
	Fri 2/20/98

	    Functionality 1
	24h
	Mon 3/2/98
	Wed 3/4/98

	    Functionality 2
	136h
	Wed 2/11/98
	Fri 2/27/98

	    Interface Testing
	88h
	Wed 2/11/98
	Wed 2/25/98

	    Extended Test Cases
	758h
	Mon 2/23/98
	Thu 4/30/98

	    End to End Testing
	472h
	Thu 3/19/98
	Fri 4/17/98

	    Reiteration of Bug Fixes
	152h
	Fri 4/10/98
	Thu 4/30/98
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	Test Case Title
	1.1 Log a Problem Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter valid:
Student Email
Communication Type
Date
Problem Category
Problem Outline
Mitigating Circumstance Form
Mitigating Circumstance Level
Date Absent From
Date Absent Until
Assessment Extension
Assessment Extension Details
Requested Follow Up
Select another member of staff to be able to view the problem
Press Create Problem.

	Expected Results
	Should redirect the user to the problem students profile page where the problem should be viewable by the user. An outlook meeting request should be created for the Requested follow up field with a default meeting length of 30 minutes. The problem should only be viewable by the creator and the staff selected in step m.



	Test Case Title
	1.2 Log a Problem Correctly Minimum Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter valid:
Student Email
Communication Type
Date
Problem Category OR
Problem Outline
Press Create Problem.

	Expected Results
	Should redirect the user to the problem students profile page where the problem should be viewable by the user. An outlook meeting request should not be created. The problem should only be viewable by the creator. No Assessment Extension records should be created.



	Test Case Title
	1.3 Log a Problem Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter Nothing:
Press Create Problem.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Student Email
Communication Type
Date
Problem Category OR
Problem Outline



	Test Case Title
	1.4 Log an Incorrect Problem

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter invalid:
Student Email
Date before today’s date
Problem Outline
Date absent from before today’s date
Date absent from before today’s date
Assessment extension date before today’s date
Requested follow up date before today’s date
Press Create Problem.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Student Email
Communication Type
Date
Problem Category OR
Problem Outline



	Test Case Title
	2.1 Search Function First Name

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter Student First Name into search box
Press Search.

	Expected Results
	The application should take the user to the students page if more than 1 result, or the students profile page if only one result.



	Test Case Title
	2.2 Search Function Last Name

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter Student Last Name into search box
Press Search.

	Expected Results
	The application should take the user to the students page if more than 1 result, or the students profile page if only one result.



	Test Case Title
	2.3 Search Function Full Name

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter Student First Name and Last Name into search box
Press Search.

	Expected Results
	The application should take the user to the students page if more than 1 result, or the students profile page if only one result.



	Test Case Title
	2.4 Search Function Email

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter Student Email into search box
Press Search.

	Expected Results
	Email is a unique attribute should take the user directly to the students profile page.



	Test Case Title
	2.5 Search Function Numbers

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Enter a sequence of numbers into search box
Press Search.

	Expected Results
	The search should match no values and redirect the user to the student page with a full list of students.



	Test Case Title
	3.1 Add Student via CSV file Correct

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Upload CSV file with 5 records in the correct format
Student Email
First Name
Last Name
Seminar Group
Group Rep
ALN
ALN File
Status
Press Save Students.

	Expected Results
	The search should match no values and redirect the user to the student page with a full list of students.



	Test Case Title
	3.2 Add Student via CSV file Incorrect

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Upload CSV file with 5 records in an incorrect format
Student Email
First Name
Last Name
Seminar Group
Group Rep
Status
Press Save Students.

	Expected Results
	The search should match no values and redirect the user to the student page with a full list of students.



	Test Case Title
	3.3 Add Student via CSV file Incorrect Attributes

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Upload CSV file with 5 records in an incorrect format e.g. a number for student email which will not exist in the student table.
Student Email
First Name
Last Name
Seminar Group
Group Rep
ALN
ALN File
Status
Press Save Students.

	Expected Results
	The search should match no values and redirect the user to the student page with a full list of students.



	Test Case Title
	4.1 Log a Student Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Enter valid:
Student Email
First Name
Last Name
Seminar Group
Group Rep
ALN
ALN File
Status
Press Save Student.

	Expected Results
	Should redirect the user to the new students profile page where the student should be viewable by the user.



	Test Case Title
	4.2 Log a Student Correctly Minimum Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Enter valid:
Student Email
First Name
Last Name
Seminar Group
Press Save Students

	Expected Results
	Should redirect the user to the new students profile page where the student should be viewable by the user.



	Test Case Title
	4.3 Log a Student Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Enter Nothing:
Press Save Students

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Student Email
First Name
Last Name
Seminar Group



	Test Case Title
	4.4 Log an Incorrect Student

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Students > Add Students or Student/Create
Enter invalid:
Student Email
Press Save Student.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a valid:
Student Email 



	Test Case Title
	5.1 Edit Student

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile > Edit
Edit All Fields apart from Student Email:
First Name
Last Name
Seminar Group
Group Rep
ALN
ALN File
Status
Press Save Student.

	Expected Results
	The application should redirect the user to the updated student’s details page. 



	Test Case Title
	5.2 Edit a Student Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile > Edit
Delete everything
Press Save Students

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Student Email
First Name
Last Name
Seminar Group



	Test Case Title
	5.3 Edit an Incorrect Student

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile > Edit
Enter invalid:
Student Email
Press Save Student.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a valid:
Student Email 



	Test Case Title
	6.1 Delete Student

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile > Delete
Press Delete Student

	Expected Results
	The application should delete the specific student from the system and notify the user the operation was successful.



	Test Case Title
	7.1 Student Report

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile > Report

	Expected Results
	The application should produce a PDF report for the user to download and view with a filename that contains the students name and current date.



	Test Case Title
	8.1 Problem Comment

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile
Expand a Problem
Enter Valid:
Communication Type
Communication Outline
Press Create Communication

	Expected Results
	The application should reload the students profile page and the communication should now be visible under the appropriate problem.



	Test Case Title
	8.2 Problem Comment Null Values

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Student > StudentProfile
Expand a Problem
Enter Nothing:
Communication Outline
Press Create Communication

	Expected Results
	The application should render a validation message asking the user to enter a communication outline.



	Test Case Title
	9.1 All Student Problems Report

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate Reports
Press All Student Problems Report

	Expected Results
	The application should produce a PDF report of all the students with problems for the user to download and view with a filename that contains the type of report and current date.



	Test Case Title
	9.2 All ALN Student Problems Report

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate Reports
Press All Assisted Learning Needs Report

	Expected Results
	The application should produce a PDF report of all the ALN students with problems for the user to download and view with a filename that contains the type of report and current date.



	Test Case Title
	10.1 Calendar

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Calendar

	Expected Results
	The calendar should be viewable in a month format with notifications on the relevant dates acknowledging assignment deadlines, and assignment extensions.



	Test Case Title
	11.1 Log Assessment Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Create New Assessment
Enter valid:
Assessment Title
Module
Set Date
Due Date
Press Save Assessment.

	Expected Results
	Should redirect the user to the assessment index page where the new assessment details should be viewable by the user.



	Test Case Title
	11.2 Log Assessment Correctly Minimum Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Create New Assessment
Enter valid:
Assessment Title
Module
Due Date
Press Save Assessment.

	Expected Results
	Should redirect the user to the new students profile page where the student should be viewable by the user.



	Test Case Title
	11.3 Log Assessment Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Create New Assessment
Enter Nothing
Press Save Assessment.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Assessment Title
Due Date



	Test Case Title
	11.4 Log an Incorrect Assessment

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Create New Assessment
Enter an invalid:
Set Date
Due Date
Press Save Assessment.

	Expected Results
	The form should produce messages to the user reminding them to enter a valid:
Set Date
Due Date



	Test Case Title
	12.1 Edit Assessment

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Edit
Edit All Fields:
Assessment Title
Module
Set Date
Due Date
Press Save Assessment.

	Expected Results
	Should redirect the user to the assessment index page where the new assessment details should be viewable by the user.



	Test Case Title
	12.2 Edit a Assessment Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Edit
Delete Everything
Press Save Assessment.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Assessment Title
Due Date



	Test Case Title
	12.3 Edit an Incorrect Assessment

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment > Edit
Enter invalid:
Due Date
Press Save Assessment.

	Expected Results
	The form should produce messages to the user reminding them to enter a valid:
Due Date 



	Test Case Title
	13.1 Delete Assessment

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Assessment
Press Delete Assessment

	Expected Results
	The application should delete the specific assessment from the system and notify the user the operation was successful.



	Test Case Title
	14.1 Log Communication Type Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Communication Type > Create New Communication Type
Enter valid:
Type Name
Press Save Communication Type.

	Expected Results
	Should redirect the user to the communication type index page where the new communication type should be viewable by the user.



	Test Case Title
	14.2 Log Communication Type Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Communication Type > Create New Communication Type
Enter Nothing
Press Save Communication Type.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Communication Type



	Test Case Title
	15.1 Edit Communication Type

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Communication Type > Edit
Edit:
Type Name
Press Save Communication Type.

	Expected Results
	Should redirect the user to the Communication Type index page where the new Communication Type details should be viewable by the user.



	Test Case Title
	15.2 Edit a Communication Type Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Communication Type > Edit Communication Type
Enter Nothing
Press Save Communication Type.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Communication Type



	Test Case Title
	16.1 Delete Communication Type

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Communication Type > Delete
Press Delete Communication Type.

	Expected Results
	The application should delete the specific Communication Type from the system and notify the user the operation was successful.



	Test Case Title
	17.1 Log Mitigating Circumstance Level Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Mitigating Circumstance Level > Create New Mitigating Circumstance Level
Enter valid:
Mitigating Circumstance Level
Press Save Mitigating Circumstance Level

	Expected Results
	Should redirect the user to the Mitigating Circumstance Level index page where the new Mitigating Circumstance Level should be viewable by the user.



	Test Case Title
	17.2 Log Mitigating Circumstance Level Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Mitigating Circumstance Level > Create New Mitigating Circumstance Level
Enter Nothing
Press Save Mitigating Circumstance Level.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Mitigating Circumstance Level



	Test Case Title
	18.1 Edit Mitigating Circumstance Level

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Mitigating Circumstance Level > Edit
Edit:
Mitigating Circumstance Level
Press Save Mitigating Circumstance Level

	Expected Results
	Should redirect the user to the Mitigating Circumstance Level index page where the new Mitigating Circumstance Level details should be viewable by the user.



	Test Case Title
	18.2 Edit a Mitigating Circumstance Level Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Mitigating Circumstance Level > Edit Mitigating Circumstance Level
Enter Nothing
Press Save Mitigating Circumstance Level.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Mitigating Circumstance Level



	Test Case Title
	19.1 Delete Mitigating Circumstance Level

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Mitigating Circumstance Level > Delete
Press Save Mitigating Circumstance Level.

	Expected Results
	The application should delete the specific Mitigating Circumstance Level from the system and notify the user the operation was successful.



	Test Case Title
	20.1 Log Module Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Module > Create New Module
Enter valid:
Module
Press Save Module

	Expected Results
	Should redirect the user to the Module index page where the new Mitigating Circumstance Level should be viewable by the user.



	Test Case Title
	20.2 Log Module Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Module > Create New Module
Enter Nothing
Press Save Module

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Module



	Test Case Title
	21.1 Edit Module

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Module > Edit
Edit:
Module
Press Save Module

	Expected Results
	Should redirect the user to the Module index page where the new Module details should be viewable by the user.



	Test Case Title
	21.2 Edit a Module Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Module > Edit Module
Edit
Enter Nothing
Press Save Module.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Module



	Test Case Title
	22.1 Delete Module

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Module > Delete
Press Save Module

	Expected Results
	The application should delete the specific Module from the system and notify the user the operation was successful.



	Test Case Title
	23.1 Log Problem Category Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Problem Category > Create New Problem Category
Enter valid:
Problem Category
Press Save Problem Category

	Expected Results
	Should redirect the user to the Problem Category index page where the new Problem Category should be viewable by the user.



	Test Case Title
	23.2 Log Problem Category Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Module > Create New Problem Category
Enter Nothing
Press Save Problem Category

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Problem Category



	Test Case Title
	24.1 Edit Problem Category

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Problem Category > Edit
Edit:
Problem Category
Press Save Problem Category

	Expected Results
	Should redirect the user to the Problem Category index page where the new Problem Category details should be viewable by the user.



	Test Case Title
	24.2 Edit a Problem Category Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Problem Category > Edit Problem Category
Edit
Enter Nothing
Press Save Problem Category.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Problem Category



	Test Case Title
	25.1 Delete Problem Category

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Problem Category > Delete
Press Save Problem Category

	Expected Results
	The application should delete the specific Problem Category from the system and notify the user the operation was successful.



	Test Case Title
	26.1 Log Seminar Group Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Seminar Group > Create New Seminar Group
Enter valid:
Seminar Group
Press Save Seminar Group

	Expected Results
	Should redirect the user to the Seminar Group index page where the new Seminar Group should be viewable by the user.



	Test Case Title
	26.2 Log Seminar Group Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Module > Create New Seminar Group
Enter Nothing
Press Save Seminar Group

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Seminar Group



	Test Case Title
	27.1 Edit Seminar Group

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Seminar Group > Edit
Edit:
Seminar Group
Press Save Seminar Group

	Expected Results
	Should redirect the user to the Seminar Group index page where the new Seminar Group details should be viewable by the user.



	Test Case Title
	27.2 Edit a Seminar Group Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Seminar Group > Edit Seminar Group
Edit
Enter Nothing
Press Save Seminar Group

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Seminar Group



	Test Case Title
	28.1 Delete Seminar Group

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Seminar Group > Delete
Press Save Seminar Group

	Expected Results
	The application should delete the specific Seminar Group from the system and notify the user the operation was successful.



	Test Case Title
	29.1 Log Status Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Status > Create New Status
Enter valid:
Status
Press Save Status

	Expected Results
	Should redirect the user to the Status index page where the new Status should be viewable by the user.



	Test Case Title
	29.2 Log Status Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Status > Create New Status
Enter Nothing
Press Save Status

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Status



	Test Case Title
	30.1 Edit Status

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Status > Edit
Edit:
Status
Press Save Status

	Expected Results
	Should redirect the user to the Status index page where the new Status details should be viewable by the user.



	Test Case Title
	30.2 Edit a Status Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Status > Edit Status
Edit
Enter Nothing
Press Save Status

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Status



	Test Case Title
	31.1 Delete Status

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Status > Delete
Press Save Status

	Expected Results
	The application should delete the specific Status from the system and notify the user the operation was successful.



	Test Case Title
	32.1 Add Staff Correctly All Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Add Staff or Staff/Create
Enter valid:
Email
First Name
Last Name
Position
First Year Active
Windows Logon
Press Save Staff.

	Expected Results
	Should redirect the user to the staff index page where the new staff member should be viewable by the user.



	Test Case Title
	32.2 Add Staff Correctly Minimum Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Add Staff or Staff/Create
Enter valid:
Email
First Name
Last Name
Windows Logon
Press Save Staff

	Expected Results
	Should redirect the user to the staff index page where the new staff member should be viewable by the user.



	Test Case Title
	32.3 Add Staff Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Add Staff or Staff/Create
Enter Nothing:
Press Save Staff

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Email
First Name
Last Name
Windows Logon



	Test Case Title
	32.4 Add an Incorrect Staff

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Add Staff or Staff/Create
Enter invalid:
Email
Press Save Staff.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a valid:
Email 



	Test Case Title
	33.1 Edit Staff

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Edit
Edit All Fields:
Email
First Name
Last Name
Windows Logon
Press Save Student.

	Expected Results
	The application should redirect the user to the updated student’s details page. 



	Test Case Title
	33.2 Edit a Staff Null Fields

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Edit
Delete everything
Press Save Staff

	Expected Results
	The form should produce messages to the user reminding them to enter at least a:
Email
First Name
Last Name
Windows Logon



	Test Case Title
	33.3 Edit an Incorrect Staff

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate to Admin > Staff > Edit
Enter invalid:
Email
Press Save Staff.

	Expected Results
	The form should produce messages to the user reminding them to enter at least a valid:
Email 



	Test Case Title
	34.1 Delete Staff

	Customer Requirement
	The name of the customer requirement (or functional specification)  this test case is used for.  Logging this will ensure you have adequate testing for all customer requirements.

Example:
Client Management

	Owner
	Jonathan Stowell

	Assignee
	Jonathan Stowell

	Group / Subgroup
	

	Steps
	List the exact steps you take to perform the test.

Load Application login with valid windows account
Navigate Admin > Staff > Delete
Press Delete Staff

	Expected Results
	The application should delete the specific staff member from the system and notify the user the operation was successful.
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[bookmark: _Toc258834463][bookmark: _Toc260492471][bookmark: _Toc260492890]G-1: Student Model Test

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using Microsoft.VisualStudio.TestTools.UnitTesting;
using MitigatingCircumstances.Models;

namespace MitigatingCircumstances.Tests.Models
{
    [TestClass]
    public class StudentTest
    {
        [TestMethod]
        public void Student_Should_Not_Be_Valid_When_Some_Properties_Incorrect()
        {
            //Arrange
            Student student = new Student()
            {
                Email = "f9506694@bournemouth.ac.uk",
                FirstName = null,
                LastName = "Stowell",
                SeminarGroup = 1,
                GroupRep = true,
                ALN = true,
                ALNFile = "Filename.pdf",
                Status = 1
            };

            //Act
            bool isValid = student.IsValid;

            //Assert
            Assert.IsFalse(isValid);
        }

        [TestMethod]
        public void Student_Should_Be_Valid_When_All_Properties_Correct()
        {
            //Arrange
            Student student = new Student
            {
                Email = "f9506694@bournemouth.ac.uk",
                FirstName = "Jon",
                LastName = "Stowell",
                SeminarGroup = 10,
                GroupRep = null,
                ALN = null,
                ALNFile = null,
                Status = 10
            };

            //Act
            bool isValid = student.IsValid;

            //Assert
            Assert.IsTrue(isValid);
        }
    }
}

[bookmark: _Toc258834464][bookmark: _Toc260492472][bookmark: _Toc260492891]G-2: Fake Student Repository

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using MitigatingCircumstances.Models;

namespace MitigatingCircumstances.Tests.Fakes
{
    public class FakeStudentRepository : IStudentRepository
    {
        private List<Student> studentList;

        public FakeStudentRepository(List<Student> students)
        {
            studentList = students;
        }

        public IQueryable<Student> FindAllStudents()
        {
            return studentList.AsQueryable();
        }

        public IQueryable<Student> FindAllStudentsSearch(string email)
        {
            return (from s in studentList
                    where s.FirstName + " " + s.LastName == email || s.Email.Contains(email) || s.FirstName.Contains(email) ||
                    s.LastName.Contains(email) || s.SeminarGroup1.SeminarGroupName.Contains(email) ||
                    s.ALNFile.Contains(email) || s.Status1.StatusName.Contains(email)
                    orderby s.Email
                    select s).AsQueryable();
        }

        public Student GetStudent(string id)
        {
            return studentList.SingleOrDefault(s => s.Email == id);
        }

        public string[] GetStudentEmails(string q)
        {
            return (from s in studentList
                    where s.Email.StartsWith(q) || s.FirstName.StartsWith(q) ||
                    s.LastName.StartsWith(q) || s.SeminarGroup1.SeminarGroupName.StartsWith(q) ||
                    s.ALNFile.StartsWith(q) || s.Status1.StatusName.StartsWith(q)
                    orderby s.Email
                    select s.Email).ToArray();
        }

        public string[] GetStudentNames(string q)
        {
            return (from s in studentList
                    where s.Email.StartsWith(q) || s.FirstName.StartsWith(q) ||
                    s.LastName.StartsWith(q) || s.SeminarGroup1.SeminarGroupName.StartsWith(q) ||
                    s.ALNFile.StartsWith(q) || s.Status1.StatusName.StartsWith(q)
                    orderby s.Email
                    select s.FirstName + " " + s.LastName).ToArray();
        }


        public void Add(Student student)
        {
            studentList.Add(student);
        }

        public void Delete(Student student)
        {
            studentList.Remove(student);
        }

        public void Save()
        {
            foreach (Student students in studentList)
            {
                if (!students.IsValid)
                {
                    throw new ApplicationException("Rule Violations");
                }
            }
        }
    }
}

[bookmark: _Toc258834465][bookmark: _Toc260492473][bookmark: _Toc260492892]G-3: Student Controller Test

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Web.Mvc;
using Microsoft.VisualStudio.TestTools.UnitTesting;
using MitigatingCircumstances;
using MitigatingCircumstances.Controllers;
using MitigatingCircumstances.Models;
using MitigatingCircumstances.Tests.Fakes;
using Moq;
using System.Web;

namespace MitigatingCircumstances.Tests.Controllers
{
    [TestClass]
    public class StudentControllerTest
    {
        List<Student> CreateTestStudents()
        {

            List<Student> student = new List<Student>();

            for (int i = 0; i < 101; i++)
            {
                Student sampleStudent = new Student()
                {
                    Email = "email" + i + "@bournemouth.ac.uk",
                    FirstName = "Some First Name",
                    LastName = "Some Last Name",
                    SeminarGroup = i,
                    GroupRep = true,
                    ALN = true,
                    ALNFile = "Some Filename",
                    Status = i
                };

                student.Add(sampleStudent);
            }
            return student;
        }

        List<Problem> CreateTestProblems()
        {

            List<Problem> problems = new List<Problem>();

            for (int i = 0; i < 101; i++)
            {
                Problem sampleProblem = new Problem()
                {
                    ProblemID = i,
                    StudentEmail = "email" + i + "@bournemouth.ac.uk",
                    Type = i,
                    ProblemDateTime = DateTime.Now,
                    ProblemOutline = "Some Outline",
                    MCF = "Some Filename",
                    MCL = i,
                    AbsentFrom = DateTime.Now,
                    AbsentUntil = DateTime.Now.AddDays(14),
                    RequestedFollowUp = null,
                    ProblemCategory = i
                };

                problems.Add(sampleProblem);
            }
            return problems;
        }

        List<ProbComm> CreateTestProbComms()
        {

            List<ProbComm> probComms = new List<ProbComm>();

            for (int i = 0; i < 101; i++)
            {
                ProbComm sampleProbComm = new ProbComm()
                {
                    ProblemID = i,
                    CommunicationID = i
                };
                probComms.Add(sampleProbComm);
            }
            return probComms;
        }

        List<Staff> CreateTestStaff()
        {

            List<Staff> staff = new List<Staff>();

            for (int i = 0; i < 101; i++)
            {
                Staff sampleStaff = new Staff()
                {
                    Email = "email" + i + "@bournemouth.ac.uk",
                    FirstName = "Some First Name",
                    LastName = "Some Last Name",
                    Position = "Staff",
                    FirstYearActive = true,
                    WindowsLogon = "JonathanStow-LP\\Jonathan Stowell"
                };

                staff.Add(sampleStaff);
            }
            return staff;
        }

        List<ProblemPrivacy> CreateTestProblemPrivacy()
        {

            List<ProblemPrivacy> probPriv = new List<ProblemPrivacy>();

            for (int i = 0; i < 101; i++)
            {
                ProblemPrivacy sampleProbPriv = new ProblemPrivacy()
                {
                    ProblemID = i,
                    StaffEmail = "email" + i + "@bournemouth.ac.uk"
                };

                probPriv.Add(sampleProbPriv);
            }
            return probPriv;
        }

        StudentController CreateStudentController()
        {
            var repository = new FakeStudentRepository(CreateTestStudents());
            var probRepository = new FakeProblemRepository(CreateTestProblems());
            var probCommRepository = new FakeProbCommRepository(CreateTestProbComms());
            var staffRepository = new FakeStaffRepository(CreateTestStaff());
            var probPrivRepository = new FakeProblemPrivacyRepository(CreateTestProblemPrivacy());
            return new StudentController(repository, probRepository, probCommRepository, staffRepository, probPrivRepository);
        }

        StudentController CreateStudentControllerAs(string userName)
        {
            var mock = new Mock<ControllerContext>();
            mock.SetupGet(p => p.HttpContext.User.Identity.Name).Returns(userName);
            mock.SetupGet(p => p.HttpContext.Request.IsAuthenticated).Returns(true);
            var controller = CreateStudentController();
            controller.ControllerContext = mock.Object;
            return controller;
        }

        [TestMethod]
        public void IndexAction_Should_Display_IndexView()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Index(null) as ViewResult;

            //Assert
            Assert.AreEqual("Index", result.ViewName);
        }

        [TestMethod]
        public void DetailsAction_Should_Display_DetailsView()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Details("email14@bournemouth.ac.uk") as ViewResult;

            //Assert
            Assert.AreEqual("Details", result.ViewName);
        }

        [TestMethod]
        public void EditAction_Should_Display_EditView()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Edit("email14@bournemouth.ac.uk") as ViewResult;

            //Assert
            Assert.AreEqual("Edit", result.ViewName);
        }

        [TestMethod]
        public void EditAction_Should_Redirect_When_Update_Successful()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            var formValues = new FormCollection(){
                { "Email", "email14@bournemouth.ac.uk" },
                { "FirstName", "Some First Name" },
                { "LastName", "Some Last Name" },
                { "SeminarGroup", "1" },
                { "GroupRep", true.ToString() },
                { "ALN", true.ToString() },
                { "ALNFile", "" },
                { "Status", "1" }
            };

            controller.ValueProvider = formValues.ToValueProvider();

            //Act
            var result = controller.Edit("email14@bournemouth.ac.uk", formValues) as RedirectToRouteResult;

            //Assert
            Assert.AreEqual("Details", result.RouteValues["Action"]);
        }

        [TestMethod]
        public void EditAction_Should_Redisplay_With_Errors_When_Update_Fails()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            var formValues = new FormCollection(){
                { "Email", "email14@bournemouth.ac.uk" },
                { "FirstName", "" },
                { "LastName", "" },
                 { "SeminarGroup", "1" },
                { "GroupRep", true.ToString() },
                { "ALN", true.ToString() },
                { "ALNFile", "" },
                { "Status", "1" }
            };

            controller.ValueProvider = formValues.ToValueProvider();

            //Act
            var result = controller.Edit("email14@bournemouth.ac.uk", formValues) as ViewResult;

            //Assert
            Assert.IsNotNull(result, "Expected redisplay of view");
            Assert.IsTrue(result.ViewData.ModelState.Count > 0, "Expected errors");
        }

        [TestMethod]
        public void CreateAction_Should_Display_CreateView()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Create() as ViewResult;

            //Assert
            Assert.AreEqual("Create", result.ViewName);
        }

        [TestMethod]
        public void CreateAction_Should_Redirect_When_Update_Successful()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            Student sampleStudent = new Student()
            {
                Email = "email@bournemouth.ac.uk",
                FirstName = "Some First Name",
                LastName = "Some Last Name",
                SeminarGroup = 1,
                GroupRep = true,
                ALN = true,
                ALNFile = "Some Filename",
                Status = 1
            };

            HttpPostedFileBase CSVFile = null;
            HttpPostedFileBase ALNFile = null;

            //Act
            var result = controller.Create(sampleStudent, CSVFile, ALNFile) as RedirectToRouteResult;

            //Assert
            Assert.AreEqual("Details", result.RouteValues["Action"]);
        }

        [TestMethod]
        public void CreateAction_Should_Redisplay_With_Errors_When_Update_Fails()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            Module module = new Module();

            Student sampleStudent = new Student()
            {
                Email = "email@bournemouth.ac.uk",
                FirstName = "",
                LastName = "",
                SeminarGroup = 1,
                GroupRep = true,
                ALN = true,
                ALNFile = "Some Filename",
                Status = 1
            };

            HttpPostedFileBase CSVFile = null;
            HttpPostedFileBase ALNFile = null;

            //Act
            var result = controller.Create(sampleStudent, CSVFile, ALNFile) as ViewResult;

            //Assert
            Assert.IsNotNull(result, "Expected redisplay of view");
            Assert.IsTrue(result.ViewData.ModelState.Count > 0, "Expected errors");
        }

        [TestMethod]
        public void DeleteAction_Should_Display_DeleteView()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Delete("email14@bournemouth.ac.uk") as ViewResult;

            //Assert
            Assert.AreEqual("Delete", result.ViewName);
        }

        [TestMethod]
        public void DeleteAction_Should_Display_NotFoundView_When_SeminarGroup_NotExist()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Delete("emaildoesnotexist@bournemouth.ac.uk") as ViewResult;

            //Assert
            Assert.AreEqual("NotFound", result.ViewName);
        }

        [TestMethod]
        public void DeleteAction_Should_Redirect_When_Update_Successful()
        {
            //Arrange
            var controller = CreateStudentControllerAs("SomeUser");

            //Act
            var result = controller.Delete("email14@bournemouth.ac.uk", "true") as ViewResult;

            //Assert
            Assert.AreEqual("Deleted", result.ViewName);
        }
    }
}
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