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[bookmark: _Toc34818394][bookmark: _Toc35798179]Abstract
This report covers the BRS project, including the Idea, the management and operations as well as the development process. The appendix offers further development information along with additional evidence of teamworking. 
[bookmark: _Toc34818395][bookmark: _Toc35798180]1.   Introduction
This document covers three areas, ideation, development and management/operations. The first section looks at introducing the idea of the product, what was the reason for the idea? and explain how the product is different to those available currently. A thorough explanation of the project aims, and objectives will be detailed. 
The second section covers what collaborative tools were used in order to get the project completed to a high standard. This section also covers what skills the team needs to run the BRS tech start up, including how the team manage the company accounts and what skills are required to ensure the company runs smoothly.  
The third section covers the development process of the product, which will be presented by March 25th 2020. It has examples of the development process, including code (HTML, SQL) along with initial planning documentation. 
 
[bookmark: _Toc34818396][bookmark: _Toc35798181]2.   Ideation
[bookmark: _Toc34818397][bookmark: _Toc35798182]2.1.        What is the Product?
The product proposed is a biometric registration system (BRS) which would take the university away from a paper-based format, along with being an improvement over other registration methods such as key cards or the tutor taking the register. 
The biometric solution is a fingerprint registration method that allows students to register their fingerprint each lesson which aims to cause minimal distraction to the class along with making the tracking of such data much more seamless. 
This idea consists of three main components, firstly the fingerprint sensor that can accept a user fingerprint and send it to a database. The reason for a fingerprint is that it is secure, can’t be faked easily and therefore allows the university to have accurate attendance recorded. Finally, it doesn’t require a student to remember their id which would be one of the problems when using a key card method. 
The second component that’s required is a database that would be able to log the fingerprint along with a complete dataset of tutors and students, including lesson times and personal details. This is so that if any student has an authorised absents the tutor for that lesson, or the course head, is able to update the students reason for absents from ‘unauthorized’ to ‘authorized’ along with a reason such as ‘dentist appointment’.  
 
The third and final component is a website that can connect to the database so that tutors are easily able to edit the reasons for these absences. The other advantage to having the attendance accessible via phone or computer is for head counts when a fire drill takes place. 
The idea behind the BRS is that normally tutors are required to log everyone who has signed in from the paper register into a database additionally, they need to update student who have an authorized absents. With this method the only people they need to interact with is those who have authorized absence as the database will handle the rest. 
Essentially it reduces the workload for tutors along with allowing students to quickly register their attendance at the start of a lesson without looking for a pen as is often the case, which can result in missing some parts of the lecture (usually at the start), as they may be having to walk to the next table to give those students the register.  
[bookmark: _Toc35798183]2.2. Concept Designs
This stage looked at defining the idea, which took inspiration from the FT Guide to Business Start Ups where it looks at the next step which is to ‘draw a pen portrait of each idea’ [1] which lead to planning out the elements that need to be considered with a new idea. 
[bookmark: _GoBack][image: ]The Concept designs for the hardware include what the product will look like in each classroom and needs to be both functional along with being presentable. The basic concept, as seen in figure one, is an example of where the screen and fingerprint sensor will be along with the placement for the hardware inside the ‘box’. Indicates the electronic components for the prototype. 
Hinges to access the inside of the box (for prototype only) 

Fingerprint sensor 


Figure 1 Hardware Concept
45 degree angle 

Screen, displays user id and name when scanned



For the software component the website is the focus as this is one of the essential ways to separate the BRS from competitors. Making sure the website can be used on mobile, tablets and pc’s is important as tutors use a variety of devices to complete their work.


The home page as shown below, allows the tutor to see recent lectures along with knowing what lesson they have next and at what time.  All pages will be protected through a log in page. 
[image: ]








Figure 2 index page concept


The next page is the lessons page which will have each lesson for that week, and then tutors are able to select which lecture they want to view. 
[image: ]
This is what the page will display once a lesson has been decided on as it shows each student, along with their sign in status. If the student has signed in they will appear as green, if they signed in late (after 10 past) they will show as yellow and finally if they haven’t signed in the system assumes they have an unauthorised absents. However, if Julie’ has sent an email that they have a valid reason for their absence such as a dentist appointment the tutor can click on the name which leads them to the students page as shown below 
[image: ]
This is where the tutor can select one of the suggested reasons or add another reason if it’s more specific (the logo was changed after user feedback). 
[image: ]
Once a reason has been given the student will now be displayed in grey indicating that the student has an authorized absence. 
The graphs page will have data for the university such as which module has the lowest attendance or does low attendance cause low grades as it will be easy to track. 
The options page will be there for tutors to provide feedback on the website along with having help and support.



[bookmark: _Toc35798184]3. MVP
Now that the design has been laid out it is important to know what the minimal requirements for the product will be. 
Firstly the fingerprint sensor needs to post data to a database that has a minimal of 5 tables, student, module, lesson, tutor and course. ADD MORE. The website needs a minimal of 3 pages, home page, lessons page and student page the other two pages are not essential to the product working. The screen for the hardware is also a feature that is not required.  
[bookmark: _Toc35798185]3.1. Is There a Demand for This?
The answer was clear, many students find the current registration system to be inconvenient, this is based on questionnaires that the BRS team created once a group was formed. The questionnaire was not just for students; tutors also gave feedback on the initial idea. It was clear that there is a demand for this product. 
[bookmark: _Toc34818398][bookmark: _Toc35798186]3.2.        Unique Selling Point (USP)
The Biometric Registration System (BRS) is unique to other competitors as it provides a complete package, from hardware to a front and back end website.
Along with these advantages the device has direct feedback from tutors and students, which guarantees that the usability of the product will be up to the standard that a modern university requires. The device focuses on style as much as it focuses on functionality, this makes it a very compelling device for the university as it embraces a modern design while being functional. 
[bookmark: _Toc34818399][bookmark: _Toc35798187]4.   Management & Operations 	
[bookmark: _Toc35798188]4.1. Collaborative Methods
The main way the BRS group were able to work remotely was by using a shared OneDrive folder which kept all the progress in one place. From team progress reports to concept designs that was how each member could see what had been completed. 
Another communication method used was Whats app which allowed the team to schedule meet ups and send quick updates. The main advantage to the app was that it’s available on mobile so the BRS team were able to use it whenever they needed to. 
Discord [2] was used so that team members were able to share screens remotely and discuss the development of the different areas. This greatly increased the productivity of the project and allowed members to work from home. 
Microsoft planner allowed the BRS team to plan out a timeline for the tasks, from completing initial concept designs to the final product. The software laid out what tasks had been completed, by who and what date. 

[bookmark: _Toc35798189]4.2. Skills Required for Start-up
The skills required for the BRS project include, Website design, Graphic Design, PHP, Python, Electronics and business management. 
The current team would require a finance advisor as none of the members have experience in this area, additionally a marketing team would be required to promote the product. Currently no members have worked with python enough to be confidant in developing the system further. However, this can be taught or rectified by adding another member to the team. 
[bookmark: _Toc35798190]4.3. Business Premises
The team would require office space along with a R&D facility so that the hardware is able to be refined. Manufacturing could be handled by a third-party source, once final designs have been agreed upon. 
Basic office resources will be required along with high spec computers that are able to run demanding programmes from the Adobe suite to Visual Studio. 
Although there will be a small staff it will be important to have a place that the team members can meet up and go over tasks face to face. 
The company would also require a company vehicle so that the team is able to travel to the universities and install the systems to the university. This is one of the advantages to the BRS company. 














[bookmark: _Toc35798191]5. Development
[bookmark: _Toc35798192]5.1. Website
The development process began with the website design, with the three main pages in mind. Home page, lecture page and students page. These were created using bootstrap [3] and as the screen shot shows they were simple pages with hard coded data to give the team something to work with.  The reason for using Bootstrap is so that the pages are able to be dynamic meaning they can be displayed on many screen sizes. 
[image: ]
Above is an example of what the home page displayed, as the screen shot shows the placeholder images were there to give the database designer an indication of where to display the data. 
[image: ]
The screen shot above is an example of the lessons page, the layout and data was very basic. However, it was again designed so that data could be displayed once linked to the database. 
[image: ]
The students page had been hard coded with a student’s information which would be the template for the database information that could be passed through. 
[image: ]
The stats page is also hard coded to show how it would work from grades vs attendance to how second years have better attendance to first years. 









[bookmark: _Toc35798193]5.2. Hardware
The next section that the author worked on was the hardware design which went through a few different design choices. The image below was the original concept for the design which was used as a loose reference when first attempted by another member of the group. 
[image: ]







[image: ][image: ]

Above was the first prototype. However, the space needed was not available which meant that another member of the team (the author) decided to keep the design closer to the original concept. 


[image: ]Height 11 CM
15 CM up, 45 degree angle
30 CM across
When closed 24 CM long


As shown above the cut out is a carboard design using accurate measurements which allowed the design to be clearly planed out. The next stage was to measure out each part that would be required on the wooden panel using a square to make the cuts as accurate as possible. Blow is how each component was measured on the wood that was used. 
[image: ]As mentioned in the initial plan, the box wanted to be modular so that the team could easily access the components in the back so it was decided that the floor and front section would be fixed. The back, two sides along with the roof would be another section that would fit on using magnets. Two sides for the back piece. 
Roof (ended up being too small)
Triangle sides
Back
Floor
Faceplate


[image: ][image: ][image: ][image: ]
[image: ]Once each piece had been cut, everything was put in place to make sure nothing stood out as being out of place, the box was then ready to be sanded and painted. As the image on the bottom right shows the first layer was a primer. The final colour choice was grey as that was decided as a good neutral colour. The only piece that was not yet painted was the front panel as this took some additional planning as the angle of the fingerprint sensor needed to be considered. Below is an image of the different designs that were tried until the right angle was decided on. The panel above was also a test to see how big the hole in the back would need to bee for the power cable. Holes for power cable
Different cut outs for fingerprint scanner
Screen cut out

Finally the front panel was cut and painted along with the rest of the box, as shown below the design was completed to a reasonable standared. 
[image: ][image: ][image: ]
[image: ]
The design allows the system to work as originally intended, giving the box a stylish look along with being able to hold all the components required. 












[bookmark: _Toc35798194]Appendix
[bookmark: _Toc35798195]Reflection
This section will look at what skills have been gained from creating this project, including software and hardware. 
[bookmark: _Toc35798196]Software skills, Styling in CSS


[image: ]Creating the website required making a suitable design using CSS styles which was something that the author was familiar with. However, the extended use of CSS did enhance the knowledge. From changing default buttons to fit with the chosen house style to making sure the navigation text was suitable.



Changing button colour






[bookmark: _Toc35798197]Hardware
The author had no knowledge of electronics and very little experience working with practical tools and materials. During this process the author was able to get a basic understanding of what the TX and RX ports refer to along with getting a better understanding with wiring up electrical devices. 
The tools used for the box included a jigsaw, multipurpose drill, ruler square, rasp and magnetic connectors allowed the team member to enhance all those practical skills and learn how to implement them into something productive. The importance of measuring accurately and cutting straight was well practised which has given the author a good understanding of what is required when creating hardware projects. 

[bookmark: _Toc35798198]Employability Skills
The initial PowerPoint presentation has prepared the student to be more professional along with making sure they have prepared a complete presentation. Despite the actual presentation not going as intended the mistakes made, including not having enough references, are things that will not be repeated as a result. 
The group Project has given the author an understanding of what it takes to work in an effective team environment along with how essential communication can be. This will be transferred to other projects. 
[bookmark: _Toc35798199]Networking
[image: ]During term time the author visited a business talk (AWS) that covered an update to Amazon Web Servers as well as a presentation based on Kubernetes  [4] which was very useful to learn about. The presentation explained what the advantages of this open source program was and how companies should start to seriously consider the advantages which essential broke down to the fact that they offer a safety net should a company’s application ‘go down’ Kubernetes are able to distribute the workload so as to avoid this.  Figure 3 Author (Kai Strand-Regan) on far left 
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