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Abstract

[bookmark: _Hlk96727392]A complete understanding of studio management website is becoming increasingly important as the average designers with different design skills and experience are struggling to have a common platform to showcase their designs.
The aim of this project is to build a web application that makes it easier to showcase and manage different studio designs and advertisings on a website. The project is split into two halves, the admin and user management and the user interface/webpage where all the designs and adverts are showcased.
The security considerations of storing Design Studio information are also considered. The data is collected and stored in a database. Having completed the application, the performance of every function is reviewed and tasted for make sure it’s full functionality.
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[bookmark: _Toc99120514]Chapter 1 – Introduction
0. [bookmark: _Toc99120515]Background

Web based project management systems are designed to manage and store project information that are used in web-based applications. By different groups of people such as, seals department, programmers or project managers will be let by project applications a controlled access to information and automated distribution of information and Studios are not left behand. Design studio needs a digital solutions on storing and managing all the data and information that are generated by different users in the studio. The objective for collaboration has been: getting thing done faster, cheaper and better by applying their common knowledge, bringing together a selection of resources and attainments in a project. Because valid collaboration with teams improves productivity, speeds up result-making and optimizes of making a right  decisions, it also helps to intercept precious intellectual fortune and time. Design studio management website can surprisingly increase performance, productivity and efficiency within an organization.
0.1 [bookmark: _Toc99120516]AIMS
The main aim of this project is to gather and analyse requirements and then develop and test a working Design Studio management website.
0.2 [bookmark: _Toc99120517]Objectives
To achieve the aim of this project, a few objectives will be undertaken. The objectives are: 
· To gather and analyse Design Studio Management website requirements
· To convert these requirements into appropriate system for adaptive system coding
· Design of a Design Studio management website
· To develop and Test Design Studio Management website with high level of security.





0.3 [bookmark: _Toc99120518]Motivations
Currently there is a large movement in the Design industry to streamline processes and improve current methods of conducting managing studios. As with any business, this effort is difficult without an “information at your fingertips” type of application. A well-designed database for Design studio management system is a large improvement over the current methods of managing studio information and data. The current system does not meet the Design studio files management requirements and hence there is a need to design and develop a Design studio management website.  Additionally it should improve communication between customers and the designers.

















1 [bookmark: _Toc99120519]Chapter 2 – Review of Literature
1.1 [bookmark: _Toc99120520]Introduction
A problem domain is the area of expertise or application that needs to be examined to solve a problem.This literature review evaluates existing studio management websites, identifying common features between and drawing the failures of each system that has led to the need to design and develop a new system whose functionalities solves all the failures of the existing system.

1.2 [bookmark: _Toc99120521]Room Sketcher  
https://www.roomsketcher.com
[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc99120593]Figure 1 Room sketcher
Room sketcher is an online website for 3D room sketch. With a RoomSketcher  you can draw floor plans quickly and easily in the RoomSketcher App. You can plan, furnish and decorate your space with thousands of real and generic products from our product library and take Snapshots of the interior to visualize your design in 3D.However, room sketcher is not developed to manage studio design for specific [1] 
Key benefits of using RoomSketcher
- Beautiful 3D Photos, 360 Views and Live 3D Floor Plans.
- Draw floor plans yourself, or order floor plans from our Floor Plan Services.
- Customize and brand your 2D and 3D Floor Plans.
- Upload blueprints to trace over, and calculate total area (GLA).
- Lots of video tutorials to help you get started
Disadvantages of Room Sketcher
One Major Disadvantage of Sketcher is that it’s not entirely free, one has to pay to get premium functionalities.

1.3 [bookmark: _Toc99120522]NWORKSINC
https://www.nworksinc.com
[image: Graphical user interface, website

Description automatically generated]
[bookmark: _Toc99120594]Figure 2 Nworksinc
NWORKSINC is a photo studio website that displays photo designs for various projects. NWORKSINC displays photo designs Photo shoots / studio Photo Advertising for businesses and products. Commercial shoots. Events. Landscape and Nature. However, this design studio is only for a photo designs and not meant to solve what our website objectives are.
Advantages of NWORKSINC
A platform that display photo designs for various project.
Easily accessible to everyone with access to internet
Disadvantages
NWORKSIC does not display designs from different categories, that is, only displays photo designs.

1.4 [bookmark: _Toc99120523]gravitatedesign.com
https://gravitatedesign.com
[image: Graphical user interface, text, website

Description automatically generated]
[bookmark: _Toc99120595]Figure 3 Gravitatedesign
Gravitatedesign.com is a website belonging to Gravitate Design Studio Company and which is a digital marketing and design agency providing result-driven strategies to enhance your bottom line. They use their website as a portfolio to display their services and company graphical designs. However, website only belongs and made to meet the needs of Gravitate Design Studio with their copyright.
Advantages of Gravitatedesigns.com
- Beautiful 3D Photos, 360 Views and Live 3D Floor Plans.
- Customize and brand your designs
- Upload blueprints to trace over, and calculate total area (GLA).
- Lots of video tutorials to help you get started
Disadvantages of Gravitatedesigns.com
· It’s not free
· It does not provide designs to all categories as per the user needs




1.5 [bookmark: _Toc99120524]BRANDCROWD.com
https://www.brandcrowd.com
[image: Graphical user interface
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[bookmark: _Toc99120596]Figure 4 Brandscrowd
Brandcrowd.com is an online graphic design studio that helps the designers to design logos, poster, banners and other graphics. However, Brandcrowd is not a Design studio management website for a specific institution.
Advantages of Brandcrowd.com
· User-friendly editing tools
· Large selection of high-quality logo templates and icons
· Great for those who are creators and want to sell their work on the platform (sellers get 60% commission on each logo they sell)
Disadvantages of Brandcrowd.com
· Expensive. Users have to purchase an exclusive license in addition to the standard logo package for the design to be removed from the website
· Customer service options seem to be limited.


1.6 [bookmark: _Toc99120525]Summary 
A Studio Management System shall include functions such as the online registration, appointment Booking, job assignment and notification process and so on. Through the study of the Studio Management Website available in the market, it revealed some differences between the systems. From details of the analysis the result shows that each product has own advantages and disadvantages. Most of them are still lacking the transparent availability of dates. As far as we are concerned, there is no system that allows users to complete the entire process in a single go. Every system is developed only to do a particular function of the studio and no system has both booking and e-commerce facility together. The system developed not only includes the main function of a studio but also to propose a common framework that allows the administrator to track orders and to delegate the jobs. Hence, the main objective of the system is to reduce the effort and in the mean time increase the efficiency and productivity in managing a photography studio.

1.7 [bookmark: _Toc99120526]Analysis on Tools required
During the system development stage I will use some programming languages that will help in coding so as to come up with an appropriate system.
1.7.1 [bookmark: _Toc50393010][bookmark: _Toc99120527]SQL
SQL is a domain-specific language used in programming and designed for managing data held in a relational database management system, or for stream processing in a relational data stream management system [2] . SQL is a database computer language designed for the retrieval and management of data in a relational database. SQL stands for Structured Query Language. I will use this programming language to perform relational functions and operations of the system.
1.7.2 [bookmark: _Toc50393011][bookmark: _Toc99120528] HTML
HTML is the standard markup language for documents designed to be displayed in a web browser. It can be assisted by technologies such as Cascading Style Sheets and scripting languages such as JavaScript. [3]The language will help in documentation, design of icons to be displayed in a web browser. It will be used with the help of Cascading Style Sheet technology.

1.7.3 [bookmark: _Toc50393012][bookmark: _Toc99120529]JavaScript
JavaScript, often abbreviated JS, is a programming language that is one of the core technologies of the World Wide Web, alongside HTML and CSS. Over 97% of websites use JavaScript on the client side for web page behavior, often incorporating third-party libraries. [4] I will use this language to create interactive effects within the web browsers.
1.7.4 [bookmark: _Toc50393013][bookmark: _Toc99120530] PHP
PHP is a general-purpose scripting language geared towards web development. It was originally created by Danish-Canadian programmer Rasmus Lerdorf in 1994. The PHP reference implementation is now produced by The PHP Group. [5] This is a server side scripting language. I will use it to develop static or dynamic websites or web application
1.7.5 [bookmark: _Toc99120531]SW3 school

Well organized and easy to understand Web building tutorials with lots of examples of how to use HTML, CSS, JavaScript, SQL, Python, PHP, Bootstrap, Java etc.
1.7.6 [bookmark: _Toc99120532]Bootstrap
Bootstrap is a free and open-source tool collection for creating responsive websites and web applications. It is the most popular HTML, CSS, and JavaScript framework for developing responsive, mobile-first websites. It solves many problems which we had once, one of which is the cross-browser compatibility issue. Nowadays, the websites are perfect for all the browsers (IE, Firefox, and Chrome) and for all sizes of screens (Desktop, Tablets, Phablets, and Phones). All thanks to Bootstrap developers -Mark Otto and Jacob Thornton of Twitter, though it was later declared to be an open-source project. [6]Bootstrap is mostly used because; Faster and Easier Web Development, It creates Responsive Web-pages, It is designed to be responsive to mobile devices too, It is Free! Available on www.getbootstrap.com
[bookmark: _Toc99120533]2.7.7 Star UML
An open source modeling software that is used in Unified Modelling Language where system and software modeling is supported with the UML concept to generate code for different languages by providing different types of UML diagram to develop fast and flexible UML platform so that requirements and design is given before starting the project where it is called as a big upfront design approach for the users who require the software designs to improve their project and hence to support their UML design diagrams in the system. [7] StarUML has the following Benefits:
An advantage that is most important is that the user can generate codes from the diagram drawn. If anyone who is not interested in front end diagram, they can use the backend coding to add the functionality and change the diagram to their need and modify it as per the usage by changing the Java code. This makes reverse engineering possible i.e. generating a diagram from the code that is formed initially from the diagram drawn.
The user interface is known to all as it uses visual studio along with other coding languages such as C and C#. Also, the diagrams drawn in UML software can be exported into JPG.XMI formats which helps the user to identify and check the patterns in different format and to explore more options.
StarUML is faster, flexible and can be extended to accommodate other codes in the diagram. And the extensive features make the users to fall in love with the application. If any mistakes happen, we can undo and make necessary changes. This feature is not applicable in some other UML tools.
The framework can be easily understood by anyone and hence the architecture can be modified for the extensive use of software. Performance and security can be tracked easily with the help of StarUML. Documentation is provided with proper guidelines as how to improve and communicate the business processes to others who use the software. We can say that StarUML is the visual language that communicates the information to the users in a diagrammatic manner.
The tools in StarUML helps to know the requirements in the system and to apply the design patterns so that proper analysis can be done to understand and modify the diagrams. These tools are open source and for more highly requirements, tools can be purchased from the software vendors.
[bookmark: _Toc99120534]2.7.8 CSS
Cascading Style Sheets, fondly referred to as CSS, is a simple design language intended to simplify the process of making web pages presentable. CSS handles the look and feel part of a web page. Using CSS, you can control the color of the text, the style of fonts, the spacing between paragraphs, how columns are sized and laid out, what background images or colors are used, layout designs, variations in display for different devices and screen sizes as well as a variety of other effects. CSS is easy to learn and understand but it provides powerful control over the presentation of an HTML document. Most commonly, CSS is combined with the markup languages HTML or XHTML. [8] CSS have the following advantages:
CSS saves time − You can write CSS once and then reuse same sheet in multiple HTML pages. You can define a style for each HTML element and apply it to as many Web pages as you want.
Pages load faster − If you are using CSS, you do not need to write HTML tag attributes every time. Just write one CSS rule of a tag and apply it to all the occurrences of that tag. So less code means faster download times.
Easy maintenance − To make a global change, simply change the style, and all elements in all the web pages will be updated automatically.
Superior styles to HTML − CSS has a much wider array of attributes than HTML, so you can give a far better look to your HTML page in comparison to HTML attributes.
Multiple Device Compatibility − Style sheets allow content to be optimized for more than one type of device. By using the same HTML document, different versions of a website can be presented for handheld devices such as PDAs and cell phones or for printing.
Global web standards − Now HTML attributes are being deprecated and it is being recommended to use CSS. So its a good idea to start using CSS in all the HTML pages to make them compatible to future browsers.

[bookmark: _Toc99120535]2.7.9 Visual Studio Code
Visual Studio Code is a lightweight but powerful source code editor which runs on your desktop and is available for Windows, macOS and Linux. It comes with built-in support for JavaScript, TypeScript and Node.js and has a rich ecosystem of extensions for other languages (such as C++, C#, Java, Python, PHP, Go) and runtimes (such as .NET and Unity). [9] Visual Studio Code combines the simplicity of a source code editor with powerful developer tooling, like IntelliSense code completion and debugging. 
First and foremost, it is an editor that gets out of your way. The delightfully frictionless edit-build-debug cycle means less time fiddling with your environment, and more time executing on your ideas. Unlike many other code editors, Visual Studio Code has an in-built debugger, making the development flow less ‘clicky’ and maintains a single view with code and debugger. This makes the process of bug tracking, and code run-throughs a lot easier and faster. You don’t need to have multiple screens to run the different consoles and rearrange them each time you need to minimize something. It’s built into the design and your desired workspace set up.






2 [bookmark: _Toc99120536]Chapter 3 – Research Methodology 
The term methodology means the technique and procedure adopted by conducting a research study [10]. It outlines how data will be collected and the tools for collecting data, system methodology, the proposed system input and output, users and systems development tools.
2.1 [bookmark: _Toc99120537]Research Methodology

The data used to develop the application are qualitative - diagrams and schemes to present the information needed to create the application. The data of the application, which are nominal categorical variables, are organized in tables. The fact that they are nominal categorical variables does not allow to perform any mathematical operations. The methodology I follow is to identify the steps needed to create a design studio application. This case study is descriptive and aims to examine the problems of such an application and user behavior. Users are different categories - accidentally came across this application, looking for similar applications and regular users.
The data used to formulate the problem of this type of application is secondary, as is the data used to develop the application. Rich photographic material was used, and these data are primary and belong to the company.
I formulated the problem that the purpose of this application is rather to serve as a portfolio of a company. To this aim, it is important that the overall design and vision retain the attention of the average user and that the user looking for this type of application has an interest in further navigation in the application. For regular users, options are provided to facilitate communication.
Analysis of the methods by which the application is developed and the necessary means to achieve this.
2.2 [bookmark: _Toc50393005][bookmark: _Toc99120538]Data collection Techniques
Data collection is defined as the procedure of collecting, measuring and analyzing accurate insights for research using standard validated techniques. A researcher can evaluate their hypothesis on the basis of collected data. In most cases, data collection is the primary and most important step for research, irrespective of the field of research. The approach of data collection is different for different fields of study, depending on the required information. The most critical objective of data collection is ensuring that information-rich and reliable data is collected for statistical analysis so that data-driven decisions can be made for research [11].  I will use some techniques to collect data how the Design Studio operates. These techniques include:
2.2.1 [bookmark: _Toc50393006][bookmark: _Toc99120539]Interviews
In social science, interviews are a method of data collection that involves two or more people exchanging information through a series of questions and answers. The questions are designed by a researcher to elicit information from interview participants on a specific topic or set of topics. These topics are informed by the author’s research questions. Interviews typically involve an in-person meeting between two people (an interviewer and an interviewee), but interviews need not be limited to two people, nor must they occur in-person. [12]
I will use this technique since it’s cheap and an easy way to collect information. One can get accurate answers from the respondents and it also provides direct answers. Although its cheap it can also be bias in responses and also language barriers.
2.2.2 [bookmark: _Toc50393007][bookmark: _Toc99120540]Questionnaires
A questionnaire is a research instrument consisting of a series of questions and other prompts for the purpose of gathering information from respondents.It’s the use of written materials so as to get information. I will use this technique because its cheap and affordable. Too many open ended questions can results to a flood of data which might be difficult to analyze.
2.2.3 [bookmark: _Toc50393008][bookmark: _Toc99120541]Observation
Observation involves collecting information without asking questions. This method is more subjective, as it requires the researcher, or observer, to add their judgment to the data. But in some circumstances, the risk of bias is minimal.
I will use this method since it improves ones precision of the research results. This Technique is faced with challenges since one cannot be able to study opinion and attitude.
I will use these three data collection techniques since they are cheap to use. They also involve interaction between the researcher and the respondent. Research results are also accurate.
2.3 [bookmark: _Toc73904813][bookmark: _Toc82944882][bookmark: _Toc99120542]Software Development Techniques
 
There are many software development models that exist which include; spiral model, waterfall model, prototyping, agile techniques, among others. 
2.3.1 [bookmark: _Toc531274484][bookmark: _Toc73904814][bookmark: _Toc82944883][bookmark: _Toc99120543]Prototyping
Prototyping is a software development model that involves the development of crude versions of the proposed system which are known as prototypes. The prototypes display the functionality of the system to be developed although they may not show the internal logic of the system [13]. Prototyping involves several types of techniques which are; rapid prototyping, evolutionary prototyping, incremental prototyping, and extreme prototyping [14]. The system proposes to use evolutionary prototyping technique which involves developing an initial prototype and continually improving it until the final system is attained. 
 This model is essentially useful when the users’ requirements cannot be fully gathered at the initial stage, therefore, it uses the progressive elaboration method of collecting user requirements. The model is also suitable where there is need to involve the users in the development of the project [15].
Advantages of prototyping 
In prototyping, the user is highly involved in the development process thus guaranteeing the delivery of user requirements and understanding of the system by the user [16]. Secondly, prototyping facilitates easy detection of defects early in the development process thus minimizing risk of faulty systems [17]. the model is suitable for both big and small projects since it is not costly and it is easy to use [18]. Testing of the system is easy using the prototyping model since, after the user approves the external functionalities of the prototype the developer will only be required to test the internal functionalities. prototyping enables the project manager to easily manage software quality throughout the lifecycle of the project by adhering to user specifications [17]. Prototyping facilitates the maintenance and future advancement of the system since it is more adaptive to changes in user requirement.
 Disadvantages of prototyping
In the case of rapid prototyping, the development process may become very costly and time-consuming [19]. 
2.3.2 [bookmark: _Toc531274485][bookmark: _Toc73904815][bookmark: _Toc82944884][bookmark: _Toc99120544]Waterfall Model
 A waterfall model is a sequential software development model which has six phases namely; requirement gathering and documentation, system design, system implementation/development, system testing, system deployment, and system maintenance [20].the waterfall model should be used in conditions where requirements are well known, product definition is stable, technology is understood, and the required resources are readily available [21]. the basic principles of the waterfall model include; the project is divided into sequential phases which overlap each other in the sense that the output of one phase is the input or the foundation of the succeeding phase [22]. Secondly, it lays more emphasis on planning and time management to ensure that the entire project is delivered within targeted time. Thirdly, tight control is ensured in the project through continues reviews and extensive documentation.
 Advantages of the Waterfall Model
The waterfall model has various advantages which include; the waterfall model enables the project development team to monitor and control project’s progress since the goals and the desired end product are clearly defined at the beginning of the project [23].  Secondly, the waterfall model enhances the transfer of information from each stage to the other since a preceding phase must be fully completed before the succeeding phase is initialized [24]. The third advantage is that the waterfall model has a clearly defined structure which makes it easy to formulate a project work breakdown structure and milestone reviews [25]. 
 Disadvantages of the Waterfall Model
Despite its advantages, the waterfall model has some drawbacks which include; the waterfall model is less adaptive to change thus not suitable for progressive elaboration projects [26]. In a waterfall model it may be difficult to trace the location of errors and correct the errors that may be detected at the testing stage especially if the system involves multiple functionalities [21]. change in client’s requirements may highly influence the cost of the project since the requirement cannot be captured in the already started edition of the system, thus it will require a repeat of the completed phases [21].
2.3.3 [bookmark: _Toc531274486][bookmark: _Toc73904816][bookmark: _Toc82944885][bookmark: _Toc99120545] Agile Techniques 
Agile is a software development methodology to build a software incrementally using short iterations of 1 to 4 weeks so that the development process is aligned with the changing business needs. Instead of a single-pass development of 6 to 18 months where all the requirements and risks are predicted upfront, Agile adopts a process of frequent feedback where a workable product is delivered after 1 to 4 week iteration. [27] Below is a diagram the shows the stages of Agile Methodology.
[image: ]
[bookmark: _Toc99120597]Figure 5 Agile Methodology

Agile software models as a collection of multiple techniques that use the standards of agile software development as stipulated in the agile manifesto [21]. Some of the major agile software approaches include; Adaptive Software development (ASD), Feature Driven Development (FDD), crystal clear, dynamic Software development method (DSDM), Rapid Application Development (RAD), Scrum, Extreme programming (XP), and Rational Unified Process (RUP) [21].
Agile models works best when, a combination or either of the following conditions hold; when it is not possible to estimate the entire scope of the requirements, where there is need to iterate without providing a fully functional software at once, when the project is big and risky and thus it requires to be approached in bits, when there is no fixed budgets or schedules, and when the software will require regular updates from one version to another [28].  
Advantages of Agile Techniques 
Agile software development techniques are more robust and suitable for large products since they are adaptive to change even late in the development cycle [29]. Agile software models also enhance a greater level of collaboration between the developers and the system users in the sense that users are highly integrated in the development process by having shared mental models [30]. The agile models provide rapid and continues delivery of small useful software to customers thus enhancing customer satisfaction and risk control [31]. 
 Disadvantages of Agile Techniques 
The model is less predictive and the project may lose track. This is because the model assumes that the users’ requirements keep on changing thus there is no need to emphasize on requirement analysis at the planning phase [32]. Documentation of the project in agile models might be difficult since it is based on progressive elaboration approach thus the user requirements keep on changing which consequently affects the initial designing and development of the project [21]. The agile techniques are very expensive and thus not suitable for small projects [21]. 
2.3.4 [bookmark: _Toc531274487][bookmark: _Toc73904817][bookmark: _Toc82944886][bookmark: _Toc99120546]Spiral model 
 Spiral model is a meta-model that involves various iterations [22]. the principles of the spiral model include the following; focus on risk assessment and control through breaking down the project into minor segments that are easy to manage. The second principle is that every loop involves a progression from the initial loop until the final product is delivered [22]. The third principles are that each loop encounters four quadrants which are identification of objectives, evaluation of alternatives, Development and verification of the product, and finally planning the next iteration. The fourth principle as stated that every iteration starts with identification of stakeholders and ends with a review of commitments [22]. 
The main phases of the spiral model include; planning phase which focuses on understanding user requirements. The risk analysis phase which involves identification of risks and their possible control measures. The development/ engineering phase which involves the development and testing of the software. The evaluation phase which allows the customers to evaluate the output of the project before going to the next phase [33].  
Advantages of Spiral Model
Spiral software development model is a risk control-oriented model which facilitates a convenient way of determining projects risks at each phase or loop of the project development lifecycle [34]. It is flexible in the sense that new user requirements can easily be adopted even if the process has already commenced, this enhances user satisfaction and ease of future maintenance of the system  [33]. It can be used in large projects and provides a greater delivery of project’s deliverables. The spiral model offers a reliable way of testing the system after every phase is completed thus enhancing greater project control since phase errors will not be escalated to the succeeding phase [35].
 Disadvantages of spiral Model.
The model is disadvantageous in the sense that time management is difficult since the actual number of loops are unknown at the beginning of the project [36]. due to the multiple activities that are involved in each iteration of the spiral model and the uncertainty in the number of iterations, the spiral model is an expensive model and therefore not suitable for small projects [36]. 
The spiral model poses a major challenge in the documentation of the project since it has uncertain scope of intermediate stages thus making the management of the project to be complex [33]. Due to its iterative nature and adaptability to changes, the spiral model poses a major security challenge to developers in ensuring that the system has few flaws or vulnerabilities that can be exploited to cause a security harm  [37]. in order to guarantee security at each phase of the project in a spiral model, the project schedule and project cost must be highly affected and thus the spiral model is not suitable where the project is to complete within a fixed schedule [37].
2.3.5 [bookmark: _Toc531274488][bookmark: _Toc73904818][bookmark: _Toc82944887][bookmark: _Toc99120547] Choice of the model   
Within this project, the system development life cycle (SDLC) that will be adopted is the Agile Methodology. Well executed Agile software development methodology helps teams significantly improve the quality of their software at each release. Not only that, it allows teams to adapt to change quickly.
The Agile process consists of short, time-boxed iterations known as sprints. Each sprint results in a working product. The success of this method relies not only on shorter iterations but also on a level of collaboration amongst the team that is hard to find in traditional methodologies. [38] Here are the reasons why I adopted Agile Methodology on this project:
Agile software development helps keep technical debt to a minimum. Any defects, feature changes or other maintenance tasks are added to what is known as a product backlog. The team reviews the backlog during each sprint planning session to determine what to address next. Thus, each sprint is a new opportunity to fix defects along with new feature development [38].
Easily and quick adapt to change. Teams not only adapt to change in Agile, they are encouraged to embrace the practice. Agile acknowledges that customer needs change and that teams must be able to adapt. Working in time-boxed iterations means the team does not need to wait on a lengthy requirement change, review and approval process. Any change or maintenance item is added to the backlog and allotted to an upcoming sprint based on priority and business need [38].
Easy and predictable delivery dates. Waterfall projects revolve around lengthy project cycles that make it difficult for teams to predict a release date accurately. Agile iterations happen in time-boxed sprints that result in a working product at each release. Thus, the product owner knows that they will get new features at the end of every sprint [38]. 
User Focused testing. Agile is about more than just adapting to change. It is about delivering what is most important to the customer. As such, the product owner works closely with the team to help them gain a clear understanding of what is needed. In Agile software development, user requirements are represented as “user stories.” These stories define an action that provides value to the customer. The concept of user stories is a stark contrast to the rather lengthy list of requirements developed in a traditional development methodology.
[image: ]
[bookmark: _Toc99120598]Figure 6 Agile Developement Livecycle

2.4 [bookmark: _Toc73904819][bookmark: _Toc82944888][bookmark: _Toc99120548]System Requirements Analysis
The purpose of System Requirements Analysis is to obtain a thorough and detailed understanding of the business need as defined in Project Origination and captured in the Business Case, and to break it down into discrete requirements, which are then clearly defined, reviewed and agreed upon with the Customer Decision-Makers. During System Requirements Analysis, the framework for the application is developed, providing the foundation for all future design and development efforts. System Requirements Analysis can be a challenging phase, because all of the major Customers and their interests are brought into the process of determining requirements. The quality of the final product is highly dependent on the effectiveness of the requirements identification process. Since the requirements form the basis for all future work on the project, from design and development to testing and documentation, it is of the utmost importance that the Project Team create a complete and accurate representation of all requirements that the system must accommodate. Accurately identified requirements result from effective communication and collaboration among all members of the Project Team, and provide the best chance of creating a system that fully satisfies the needs of the Customers. The primary goal of this phase is to create a detailed Functional Specification defining the full set of system capabilities to be implemented, along with accompanying data and process models illustrating the information to be managed and the processes to be supported by the new system. The Functional Specification will evolve throughout this phase of the SDLC as detailed business requirements are captured, and as supporting process and data models are created, ensuring that the eventual solution provides the Customers with the functionality they need to meet their stated business objectives.
This are requirements that were needed in order to design and develop the system. They are categorized as either Functional Requirements and Non-functional requirements. 
2.4.1 [bookmark: _Toc99120549]Functional requirements
Functional requirements are product features or functions that developers must implement to enable users to accomplish their tasks. So, it’s important to make them clear both for the development team and the stakeholders. Generally, functional requirements describe system behavior under specific conditions.
Usability: Defines how difficult it will be for user to learn how to use the system.
Efficiency of use: The average time it takes to accomplish a user's goals,how many tasks a user can complete without any help.
Intuitiveness: How simple it is to understand the interface, buttons, heading etc.
Security: The system is protected from unauthorized access to the system and its stored data.
Reliability: Defines how likely it is for the system to work without failure for a given period of time.
Performance: The system should be able to respond to various users interacting with it.
Availability: The period of time that  the system functionality and services are available for use with all the operations.
Scalability: The system must be able to grow without negative influence on its performance.
2.4.2 [bookmark: _Toc99120550] Non functional requirements analysis
These are basically the quality constraints that the system must satisfy according to the project contract. The priority or extent to which these factors are implemented varies from one project to other. They serve as constraints or restrictions on the design of the system across the different backlogs. Also known as system qualities, non-functional requirements are just as critical as functional Epics, Capabilities, Features, and Stories. They ensure the usability and effectiveness of the entire system. Failing to meet any one of them can result in systems that fail to satisfy internal business, user, or market needs, or that do not fulfil mandatory requirements imposed by regulatory or standards agencies.  In some cases, non-compliance can cause significant legal issues (privacy, security, safety, to name a few). NFRs are persistent qualities and constraints that, unlike functional requirements, are typically revisited as part of the Definition of Done (DoD) for each Iteration, Program Increment (PI), or release. NFRs influence all backlogs: Team, Program, Solution, and Portfolio. Proper definition and implementation of NFRs is critical. Over-specify them, and the solution may be too costly to be viable; under-specify or underachieve them, and the system will be inadequate for its intended use. An adaptive and incremental approach to exploring, defining, and implementing NFRs is a vital skill for Agile teams.
Functional requirements expressed in user stories, features, and capabilities represent most of the work in building solutions that deliver value to the user. Although they may be a bit subtler, NFRs are just as important to system success as they describe critical operational qualities required for release (or manufacture, or sell). NFRs are not themselves backlog items. They are constraints on development that limit some degree of design freedom for those building the system. These constraints are often defined in the acceptance criteria for multiple backlog items. For example, SAML-based Single Sign-on (SSO) is a requirement for all products in the suite. SSO is a functional requirement, while SAML is a constraint. And any backlog item building sign-on functionality would reference the SAML constraint in its acceptance criteria. ‘FURPS’ is a commonly referenced set of important quality attributes: Functionality, Usability, Reliability, Performance, and Supportability . The NFR list is more exhaustive and includes compliance, security, resilience, privacy, accessibility, and others [39]

System Requirements
System requirements is a statement that identifies the functionality that is needed by a system in order to satisfy the customer's requirements. [39] System requirements are a broad and also narrow subject that could be implemented to many items. They are categorized as either Hardware requirements or Software Requirements.
[bookmark: _Toc73904820][bookmark: _Toc82944889]Hardware Requirements
Hardware Specification: 
Server 
Processor: Intel P-IV (or above) 
RAM: 512 MB (or above) 
Hard disk: 20 GB (or above) 
Client 
Processor: Celeron 500 MHz or more, Intel Pentium III (or above) 
RAM: 2 GB RAM (or above) 
Hard disk: 10 GB (or above)
[bookmark: _Toc73904821][bookmark: _Toc82944890]Software Requirements
Web Server: IIS Server 
Web Browser: IE 4 or Netscape 4x or upwards 
Development Tool: Python, HTML, DHTML, Visual Studio Code
Database: SQL Server 
Operating Systems: Android, Windows, Linux











3 [bookmark: _Toc99120551]Chapter 4 – Design and Implementation 
3.1 [bookmark: _Toc99120552]Introduction
This chapter outlines the design decisions and implementation on the Design studio Management Website built and the teaching approach that has been adopted. The design discusses the requirements for the framework and justification for teaching and using certain design patterns. The implementation section within this chapter discusses and describes how the website was built and what teaching material was used. 
Systems design is the process of defining the architecture, product design, modules, interfaces, and data for a system to satisfy specified requirements [40]. Systems design could be seen as the application of systems theory to product development. In systems design the design functions and operations are described in detail, including screen layouts, business rules, process diagrams and other documentation. The output of this stage will describe the new system as a collection of modules or subsystems. Implementation is the carrying out, execution, or practice of a plan, a method, or any design for doing something [41]. Assuch, implementation is the action that must follow any preliminary thinking in order for something to actually happen. In an information technology content, implementation encompasses all the processes involved in getting new software or hardware operating properly in its environment, including installation, configuration, running, testing, and making necessary changes. The word deployment is sometimes used to mean the same thing.
3.2 [bookmark: _Toc82944895][bookmark: _Toc99120553]design
3.2.1 [bookmark: _Toc82944896][bookmark: _Toc99120554]The Proposed system process
The proposed systems process was illustrated through the use of use case diagram, sequence diagram, entity relationship diagram. This helps to design and develop the system with complete and correct functional operation as captured in the operation of the survey.
Use Case Diagram
A use case diagram is a graphical depiction of a user's possible interactions with a system [42]. A use case diagram shows various use cases and different types of users the system has and will often be accompanied by other types of diagrams as well. The use cases are represented by either circles or ellipses. A use case diagram was drawn using StarUML to identify the following aspects of the proposed system: 
· The functional requirements of the proposed system. 
· The actors that will interact with the system. 
· Any internal or external factors that may influence the system. 
The final use case can be seen in Figure below


[image: ]
[bookmark: _Toc99120599]Figure 7 User Case Diagram
The User has a privilege to register, login, book appointments while admin has the priviledge of managing appointment, users, login, register, etc.
Sequence Diagram
A sequence diagram is a Unified Modeling Language (UML) diagram that illustrates the sequence of messages between objects in an interaction [43].This sequence diagram model show the process that a User engages with the system.

[image: ]
[bookmark: _Toc99120600]Figure 8 Sequential Diagram
[bookmark: _Toc37248994]Class diagram 
A class diagram in the Unified Modeling Language is a type of static structure diagram that describes the structure of a system by showing the system's classes, their attributes, operations, and the relationships among objects [44].These classes are used to understand the problem domain of Design studio management website and to help designer in design database model, one of these classes is correction use to store data about assignment script file that is including script file name, the path of script file and the batch file use to run the script file. 
[image: Diagram

Description automatically generated]
[bookmark: _Toc99120601]Figure 9 Class diagram






3.3 [bookmark: _Toc99120555]System Risk analysis
The System Risk Assessment focuses on risks to systems, applications, and facilities. The same risk exposure principles that you learned in Chapter 14 apply also to systems, networks, and applications [45]. I’ll discuss the risks that will hinder your project progress and its impact and Also outline how that risks could be mitigated. All the risks associated with this system and how they could be mitigated are aligned in the table below:

	Risk
	Probability of the risk happening
	Impact
	mitigation

	System failure
	rarely
	High impact, the work and data will be lost.
	The risk could be avoided by taking regular backup or save the content online as well.

	Login Failure
	low
	User login error
	Input the right login credentials

	System load time
	low
	System loading delay
	Ensure internet connectivity

	Database Failure
	low
	Error on database connectivity
	Ensure database connectivity configuration is done  correctly

	System Registration Failure
	low
	User unable to register
	 Ensure user insert correct data types on the registration form


[bookmark: _Toc96739776]Table 1: Risk Analysis Table
3.4 [bookmark: _Toc99120556]System Design
Introduction
[bookmark: __RefHeading___Toc3691_76075178]System Design refers to the art of defining the architecture, components, modules, interfaces and data for the System to fulfil the project main objective. The main goal of the design phase is to find the best possible design, within the limitations imposed by the requirements and the physical as well as the social environment in which the system operates. The proposed system should be consistent: the website online should have the same look and feel on each page. Every page needs to have a similar header, fonts, navigation etc. It should be efficient and easy to attend to: this refers to the fact that there should be forced complete content from format. It should also be attractive to users: the symbols and graphics used should be appealing to the eyes of the user. It should be easy to navigate and use and should provide response in time.
At the top is the company's logo, which is their own development.
All photos are parts of projects made by the company that are not subject to copyright.
Front page
Easy navigation bar, brief information about the Studio, and photo performance

[image: A screenshot of a video game

Description automatically generated with medium confidence]
[bookmark: _Toc99120602]Figure 10 Front page1
[image: A chandelier from a ceiling

Description automatically generated with low confidence]
[bookmark: _Toc99120603]Figure 11 Front page2
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc99120604]Figure 12 Front page3

3.4.1 User Registration
Using the registration form the user can register into the system. 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc99120605]Figure 13 User Registration Interface


3.4.2 [bookmark: _Toc99120558]User Login 

The user can login , using the username and password

[image: Graphical user interface

Description automatically generated]
[bookmark: _Toc99120606]Figure 14 Login Interface

3.4.3 [bookmark: _Toc99120559]User’s profile page 

The user can upgrade the profile, book an appointment for  special tasks and check the appointment status.
[image: A picture containing table

Description automatically generated]
[bookmark: _Toc99120607]Figure 15 Update Profile

3.4.4 [bookmark: _Toc99120560]Appointment Booking  Design 
[image: ]
[bookmark: _Toc99120608]Figure 16 Book Appointment Form
3.4.5 [bookmark: _Toc99120561]Admin panel Design 
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[bookmark: _Toc99120609][bookmark: _Toc96585197]Figure 17 Admin Dashboard Design

3.5 [bookmark: _Toc99120562]Database Design
Database design is the organization of data according to a database model. The designer determines what data must be stored and how the data elements interrelate. With this information, they can begin to fit the data to the database model. Database management system manages the data accordingly. [46]
Below is the database design for Design studio management website:
[image: ]
[bookmark: _Toc99120610]Figure 18 Database Design

3.6 [bookmark: _Toc82944897][bookmark: _Toc99120563]Implementation
Implementing can be defined as putting (a decision, plan, agreement, etc.) into effect [41]. System implementation is the delivery of hat system into production (that is, the day-to-day business or organization operation).
[bookmark: _Toc50392990][bookmark: _Toc82944898]Approaches for the Model implementation
3.6.1 [bookmark: _Toc99120564]Parallel
When the new system is used at the same time as old system, the two system are said to be running in parallel. Users can compare the output of the old system with the output of the new system, to ensure correctness [47]. There is little risk of data loss because the known-good system is running. Users must take more time to enter data into two different systems. Data could be different in two different systems if there is intensive data entry.
3.6.2 [bookmark: _Toc99120565] Phase
When small parts of the new system gradually replace small parts of the old system, the implementation method is said to be phased [47]. Training can be completed in small parts. A failure of the new system has minimal impact because it is only one small part. Issues around scale can be addressed without major impact. This implementation method takes more time to get the new system fully online than other methods. There is a possibility of data loss if part of new system fails.

3.6.3 [bookmark: _Toc99120566] Pilot
When small group of users within an organization uses new system prior to wider use, the system is said to be piloted. Training can be supported by pilot group. Failure or problems can be identified and addressed without wide-spread impact to the organization. In a pilot, issues of the scale cause problems. For example, the system might work well for 10users, but not for 1000 [47].
3.6.4 [bookmark: _Toc99120567] Direct
When a new system is implemented without any phased or pilot implementation, it is said to be direct [47]. The old system is retired, and the new system goes live. If the system is not critical, this can be good method for implementation. If you are not sure the system will work, this method of implementation may not be good idea.
3.6.5 [bookmark: _Toc99120568] Conclusion
In this case, the Design Studio Management Website is implemented using Parallel system implementation approach since the application can work independently without affecting other existing websites. 
Below is the Design Studio system implementation modules with their explanations on the functionalities.
[bookmark: _Toc99120569]How the system works

The online studio management website system typically works on software customized to adapt to one’s unique business needs. It involves different aspects such as Designer Appointment Booking, User Management, Studio Designs Management and more.
Studios Businesses can connect their customers to the entire system or fleet using online studio design management system. The Studio Management system is technologically advanced and allows for automatic booking and cancellations.
The features can be customized to meet clients’ specific requirements in the best way. Let us break down the entire process of how the online studio management website works .
View/Edit Studio Booking
The Administrator has the option to view and modify the Studio booking from the clients. If needed, he can alter the details to manage their booking at their convenience.
Managing studio Designs
The administrator can add, edit or delete studio design samples that will be displayed on the main website of the system.

3.6.6 [bookmark: _Toc99120570]USER’S REGISTRATION MODULE
The user details are to be verified against the details in the users table and if it exists, they should be able to login into the system. If it doesn’t exist, they are allowed to register to the system.
User Registration  - see the code appendix Figure 42
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[bookmark: _Toc99120611]Figure 19 Registration user Interface

[image: ]
[bookmark: _Toc99120612]Figure 20 User Registration Validation

[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc99120613]Figure 21 User’s Table




3.6.7 [bookmark: _Toc99120571]USER’S LOGIN MODULE
The User’s details are to be verified against the details in the users table and if it is valid, they should be able to login into the system. If the Parent have no username and password, they should register.
User’s Login – see the code appendix Figure 43

 
[image: Graphical user interface, application

Description automatically generated]
[bookmark: _Toc99120614]Figure 22 Login User Interface





3.6.8 [bookmark: _Toc99120572]USER’S PROFILE MODULE

Users can update his/her details. And View His Profile Details In order to do this, the parent need to login first
User’s profile page see the code appendix Figure 44
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[bookmark: _Toc99120615]Figure 23 Upgrade Profile
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[bookmark: _Toc99120616]Figure 24 Upgrade profile in Database





3.6.9 [bookmark: _Toc99120573]USER BOOK APPOINTMENT MODULE
Users are able to book appointments see the code appendix Figure 45
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[bookmark: _Toc99120617]Figure 25 Book Appointment form
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[bookmark: _Toc99120618]Figure 26 Successful Booking
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[bookmark: _Toc99120619]Figure 27 Booking into Database
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[bookmark: _Toc99120620]Figure 28 View Booking Status

Place New Order
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[bookmark: _Toc99120621]Figure 29 New Order Form
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[bookmark: _Toc99120622]Figure 30 New order into Database

3.6.10 [bookmark: _Toc99120574]ADMIN PANEL MODULE
Here, the   administrator has the capability to sign in, and perform manipulative operations on the system such as: Add, Edit and Delete Designs, Add Adverts, Edit and Delete, manage Registered Users, Manage Contact Queries, Manage Website layout contents etc.
Admin login
[image: Graphical user interface, application
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[bookmark: _Toc99120623]Figure 31 Admin Login

Admin can confirm or cancel User’s registration
[image: Table
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[bookmark: _Toc99120624]Figure 32 Registered users
The Admin can manage the order, delete, approve, edit. Admin can see the image in the order.
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[bookmark: _Toc99120625]Figure 33 Manage orders
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[bookmark: _Toc99120626]Figure 34 Sneji_Apartament_V2_View07.jpg

The Admin can manage the appointments
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[bookmark: _Toc99120627]Figure 35 Manage Appointments
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Description automatically generated with medium confidence]
[bookmark: _Toc99120628]Figure 36 Confirm booking
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[bookmark: _Toc99120629]Figure 37 The booking is confirmed
3.6.11 [bookmark: _Toc99120575]ADD SECTION DESIGN CONTENTS

The administrator is able to add designs to the system see the code appendix Figure 46
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[bookmark: _Toc99120630]Figure 38 Add Designs
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[bookmark: _Toc99120631]Figure 39 Add Designs into Database
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[bookmark: _Toc99120632]Figure 40 Images of Entegra



4 Chapter 5-System Testing
Software testing is defined as the process of evaluating the functionality of a software application with an inherent to find whether the developed software met the specified requirement or not and to identify the defects to ensure that the product/software is defect free in order to produce quality product [48]. The following are the testing approaches used;
4.1.1 [bookmark: _Toc82944901][bookmark: _Toc99120577] Unit testing:
Unit testing involves the design of test cases that validate that the internal program logic is functioning properly, and that program inputs produce valid outputs [49]. All decision branches and internal code flow should be validated. It is the testing of individual software units of the application. It is done after the completion of an individual unit before integration. This is a structural testing, that relies on knowledge of its construction and is invasive. Unit tests perform basic tests at component level and test a specific business process, application, and/or system configuration. Unit tests ensure that each unique path of a business process performs accurately to the documented specifications and contains clearly defined inputs and expected results. Unit testing ensures that all code meets quality standards before it's deployed. This ensures a reliable engineering environment where quality is paramount. Over the course of the product development life cycle, unit testing saves time and money, and helps developers write better code, more efficiently.
4.1.2 [bookmark: _Toc82944902][bookmark: _Toc99120578]Integration testing:
Integration tests are designed to test integrated software components to determine if they actually run as one program [50]. Testing is event driven and is more concerned with the basic outcome of screens or fields. Integration tests demonstrate that although the components were individually satisfaction, as shown by successfully unit testing, the combination of components is correct and consistent. Integration testing is specifically aimed at exposing the problems that arise from the combination of components. It effectively executes important user-based scenarios. Integration testing has the following advantages; It might uncover adhoc tests you hadn't thought of earlier, It ensures that internal modules and components communicate properly, It performs regression testing on important connection points.

4.1.3 [bookmark: _Toc82944903][bookmark: _Toc99120579]Functional test:

FUNCTIONAL TESTING is a type of software testing that validates the software system against the functional requirements/specifications. The purpose of Functional tests is to test each function of the software application, by providing appropriate input, verifying the output against the Functional requirements.
Functional testing mainly involves black box testing and it is not concerned about the source code of the application. This testing checks User Interface, APIs, Database, Security, Client/Server communication and other functionality of the Application Under Test. The testing can be done either manually or using automation.Functional tests provide systematic demonstrations that functions tested are available as specified by the business and technical requirements, system documentation, and user manuals [51]. Functional testing is centered on the following items:
Mainline functions:  Testing the main functions of an application
Basic Usability: It involves basic usability testing of the system. It checks whether a user can freely navigate through the screens without any difficulties.
Accessibility:  Checks the accessibility of the system for the user
Error Conditions: Usage of testing techniques to check for error conditions.  It checks whether suitable error messages are displayed.
Valid Input : identified classes of valid input must be accepted.
Invalid Input : identified classes of invalid input must be rejected.
Functions : identified functions must be exercised.
Output : identified classes of application outputs must be exercised.
Systems/Procedures: interfacing systems or procedures must be invoked. Organization and preparation of functional tests is focused on requirements, key functions, or special test cases. In addition, systematic coverage pertaining to identify Business process flows; data fields, predefined processes, and successive processes must be considered for testing. Before functional testing is complete, additional tests are identified and the effective value of current tests is determined.
4.1.4 [bookmark: _Toc82944904][bookmark: _Toc99120580] System Test:
System testing is testing conducted on a complete integrated system to evaluate the system's compliance with its specified requirements. System testing takes, as its input, all of the integrated components that have passed integration testing. [52] System testing ensures that the entire integrated software system meets requirements. It tests a configuration to ensure known and predictable results. An example of system testing is the configuration oriented system integration test. System testing is based on process descriptions and flows, emphasizing pre-driven process links and integration points.
4.1.5 [bookmark: _Toc82944905][bookmark: _Toc99120581] White Box Testing:
White Box Testing is software testing technique in which internal structure, design and coding of software are tested to verify flow of input-output and to improve design, usability and security. In white box testing, code is visible to testers so it is also called Clear box testing, Open box testing, Transparent box testing, Code-based testing and Glass box testing. Generally, White Box Testing is a testing in which the software tester has knowledge of the inner workings, structure and language of the software, or at least its purpose. It is used to test areas that cannot be reached from a black box level.
4.1.6 [bookmark: _Toc82944906][bookmark: _Toc99120582] Black Box Testing:
Black Box Testing is testing the software without any knowledge of the inner workings, structure or language of the module being tested. Black box tests, as most other kinds of tests, must be written from a definitive source document, such as specification or requirements document, such as specification or requirements document. It is a testing in which the software under test is treated, as a black box .you cannot “see” into it. The test provides inputs and responds to outputs without considering how the software works.
Unit Testing:
Unit testing is usually conducted as part of a combined code and unit test phase of the software lifecycle, although it is not uncommon for coding and unit testing to be conducted as two distinct phases.
Test strategy and approach
Field testing will be performed manually and functional tests will be written in detail.
Test objectives
· All field entries must work properly.
· Pages must be activated from the identified link.
· The entry screen, messages and responses must not be delayed.
Features to be tested
Verify that the entries are of the correct format
 No duplicate entries should be allowed
All links should take the user to the correct page
 Integration Testing:
Software integration testing is the incremental integration testing of two or more integrated software components on a single platform to produce failures caused by interface defects. The task of the integration test is to check that components or software applications, e.g. components in a software system or
· one step up
· interact without error.
Test Results:
All the test cases mentioned above passed successfully. No defects encountered.
Acceptance Testing:
User Acceptance Testing is a critical phase of any project and requires significant participation by the end user. It also ensures that the system meets the functional requirements
Test Results:
All the test cases mentioned above passed successfully. No defects encountered.
4.1.7 [bookmark: _Toc99120583][bookmark: _Toc96739777]Test Cases
	Test Cases
	Expected result
	Actual result
	Discrepancies
	Test result 

	Test the Navigation bar
	When user clicks the specific menu item, the user should be referred to the appropriate page
	As expected
	No 
	Appendix 
Figure 41


	check user registration function
	When the user fills the registration form and click submit button, the record should be added to the table successfully. 
	As expected
	No
	Figure 19
Figure 20
Figure 21
Appendix 
Figure 42


	test multi login function
	There two users in relation to the case study (customer and Admin) 
	As expected
	No
	Appendix 
Figure 47


	Check validation function (validate the text boxes – registration function) 
	If the customer clicks the register button without entering records to the form, system will generate a warning message to user
	As expected
	No
	Appendix 
Figure 48

	Check the database connectivity 
	When the php pages are loaded to the screen, the database connection should be established. 
	As expected
	No
	Figure 21
Figure 24
Figure 27
Figure 30
Figure 33
Figure 39

	Check the CRUDS functions
	When the users  sign up with the same form, different roles, all users directed to different panels
	As expected
	No
	Appendix 
Figure 49



	Test coding standards (comments)
	All code work perfectly and are formatted
	As expected
	No
	Appendix 
Figure 50




Table 2 Test Cases
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System evaluation includes measuring the final system against its initial performance goals as well as performing ongoing testing to see that the system continues to meet those goals [53]. This system evaluation are categories into two, that is, Personal Evaluation and System Evaluation.
[bookmark: _Toc99120585] 6.1 Personal Evaluation
Personal Evaluation involves evaluating the system performance on the user engagement. To achieve this the user functionalities are validated and verified to check if the system meets the predefined user functionalities. Evaluating system effectiveness, Usability in terms of how easy is the  effective to the personal user. This evaluation is done per individual to check if the system meets each person’s needs. Design studio management system meets all the persons’ needs.
[bookmark: _Toc99120586]6.2 System Evaluation
Within this project, all objectives, including the main aim were met. To achieve the first objective, the most common the other existing systems were investigated identifying all their features and the common features between them. Design patterns were also evaluated for their effectiveness within software development and as an essential component within computer science education curriculum. After identifying common features between websites and the investigation of teaching approaches, a framework and a teaching approach developed by Mike Dacey were applied and implemented. The teaching approach required students to finish building the website using the teaching materials developed using HTML 5, JavaScript, CSS, and PHP by the author. 



[bookmark: _Toc480568169][bookmark: _Toc99120587]Chapter 7 – Conclusions and Recommendations
Within this project, productivity within the software development industry was evaluated as well as how productivity is measured within software development. In the late 1970’s, the introduction of object-oriented programming improved the quality of code produced and productivity of software developers. 
The increase popularity of object-oriented programming resulted in the introduction of software frameworks which are built on common design patterns, allowing developers to build applications more rapidly. Five of the most common Design studio websites that are used today were evaluated which identified features that all five share in common. 
It was evaluated that software design patterns offer best practise in software development with many professionals now adopting this approach. This has resulted in software design patterns becoming an essential component within the computer science education curriculum. However, design patterns are one of the last topics to be taught at university. Teaching materials and examples in textbooks are known to be too abstract, simple and lacking in quality, making them difficult to use in real-world problems and applications. This has resulted in students gaining an insufficient feel for design patterns, resulting in students not being able to apply them in industry due to design patterns becoming surface knowledge. 
A Design Studio Management Website was extended to incorporate the design patterns and features that all the most popular websites had in common. 



[bookmark: _Toc480568170][bookmark: _Toc99120588]Chapter 8 – Further Enhancement
In the future I would love to enhance the system by incorporating virtual meeting via the website api integration. This will help the designer to schedule and meet with customers online and very fast
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