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[bookmark: _ibetlbry3ni4]Abstract
In this deliverable we will summarize our third client meeting, develop our second prototype from our own research and feedback from the client, and we will test the prototype against our target specifications.
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[bookmark: _oc3kjs4t3ulk]Introduction
In this deliverable our team will have to analyze and discuss the feedback Mark had given us from our third client meeting regarding our second prototype. We created a second prototype of medium fidelity, but focused on the math of our application so that we would be able to integrate this with no problem when it came to the final production of our application. The feedback given by Mark during the third client meeting will help us improve this iteration of the application that we consider our second prototype. Testing of the prototype will take place to ensure that everything is running smoothly and the calculations made in the application are accurate with what our client would generally see. After the final iteration of our second prototype has been finished, we will analyze the prototype comparing it to the target specifications we outlined in Deliverable D. The comparison of our prototype to target specifications will be presented in a tabular format to make it easy to decipher. 

[bookmark: _8tdqbcj4nxut]Client Feedback 
During our third client meeting, we found that our client, Mark, was very intrigued and interested with what we were able to accomplish with our limited knowledge in application development. Although we strive to continue learning how to develop an app and its database on softwares like Android Studio and SQLite, we decided to create a mini application that focused on mealtime insulin dosage calculations on Python, a programming language that is much more familiar to many members of our team. When presenting the prototype to Mark, we found that there were a few bugs and phrasing of questions that did not seem to make sense to Mark. Since we had the time after our presentation, we sat with Mark and tried to fix some of these bugs so that the app would be to his liking. In specific, one of the first questions the application asked was, “What is your current insulin level?” The phrasing of this question seemed to confuse Mark but, through some deliberation with our client, we figured out that “What is your current blood glucose level?” is a more specific question that is geared towards the input we are looking for. 

	Before Client Meeting 
	After Client Meeting

	[image: ]
	[image: ]


[bookmark: _gdw5njfjw62b]Figure 1.0 - Comparison of Code

Another concern Mark expressed in the client meeting was that some of the terms our team used in our questions were too complex or were terms that Mark had not heard of. When researching how to calculate mealtime insulin dosage, the team would constantly refer to MDApp.com. This website is suitable for healthcare professionals to use but, as Mark expressed in the client meeting, the professionals frequently use different terms compared to the average joe. This is why some of the terms the team used may have been unheard of to Mark. An example of this challenge would be when the team used the term “Carb Coverage Ratio.” In research, the team found that the Carb Coverage Ratio represented the amount in grams of carbohydrate that would be covered per unit of insulin taken. Our research also told us that this ratio would be known by the person taking insulin so, we made the assumption that Mark would know this. This assumption can be seen as our mistake as when the team presented this to Mark, he seemed to have never heard of it before. After explaining how the ratio worked, Mark had a better understanding of what it was but, he was not certain on how exactly this ratio was found. Thus, the team found that more research is needed to perfect our calculations and the phrasing of our questions. 

[bookmark: _1vbqjxd6vje2]Prototype 2
	Based on the feedback the team received during our second client meeting, we were able to finalize a second prototype that we found would be suitable. This second prototype is considered a medium fidelity prototype as it still has limited functionality but far exceeds the capabilities of prototype one. The second prototype can also be seen as a focused and analytical prototype as the purpose of this prototype is to focus on the key calculations needed to make this app not only usable but successful. Thus, we are focusing on a specific aspect of our application while looking at a mathematical model of the final function app. To create this prototype, the programming language Python was used as our team members were most familiar with this and Python allows us to focus on math, inputs, and outputs, unlike some other languages and applications. Attached to the submission of this deliverable is a copy of the py. file for further analysis. 

	In Figure 2.0 a screen print of the output of this code is shown. This print out is a representation of the calculations used to find the mealtime insulin dosage needed.
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[bookmark: _ld7boxarhqt8]Figure 2.0 - Output from Python

The math used to find these values can be complex to understand without a knowledge of diabetes and insulin work. To briefly explain the logic behind these calculations a list of steps can be made which are reflected below.
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[bookmark: _u7lv834yh468]Figure 2.1 - Steps For Calculation

[bookmark: _6ql0dwlhdps]Testing 
The following tests were performed on the python code created for prototype 2 and the results of these tests are reflected in the figure below. It was found through research that there can exist only 2 scenarios for users; 1. glucose and carb coverage ratios are known or, 2. glucose and carb coverage ratios are unknown thus, the weight of the user needs to be inputted. To test the extremes of the team’s code, the team determined through research the minimum and maximum values of glucose levels, carb coverage ratio, and target blood sugar. The range of values for glucose should be between 1 and 10. The range of carb coverage ratios are generally between 10 and 50. The target blood sugar of a diabetic should be between 4.4 and 7.2. All the test cases mealtime dosages outputted work with the math we used to calculate the mealtime insulin dosage.
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[bookmark: _m8b4h6lz4u4l]Figure 3.0 - Testing

[bookmark: _6vd8ybla4ax7]Target Specifications
	Specifications
	Target Expected 
	Results of Prototype 2

	Ease of use
	The app should be simple for the user as the placements of buttons and menus are very simply laid out and clearly shows the user the recommended insulin dosage very clearly on the home page
	Simple to follow as the questions of the program popup in the correct order and are entered one at a time. Although it can be found as simple to use it is not the desired way to take inputs from the user. That is why this is a focused, analytical prototype. 

	Price
	The price of this app should be free as it most likely will not cost anything to develop the app
	Does not cost anything to develop prototype 2 as it does not cost money to access python. 

	WiFi dependence
	The app should not rely on WiFi as there will most likely be a database of foods that can be chosen to calculate insulin level. The user can also input information about food & should not rely on WiFi to calculate insulin dosage.
	This would not rely on wifi as python runs off a computer. Only scenario when the program would depend on wifi is if the code was run on an online python compiler as the internet is required to access the compiler. 

	Reminder 
	The app uses different color labels to remind the user. It is also very simple to add a reminder to the system. There 
	Since this is a focused, analytical prototype that is of medium fidelity, it has not yet had a reminders function integrated into it.  

	ADHD friendliness
	The app has a simple interface which should avoid any confusion for the user. This is because the app has very big buttons and everything is spaced out very evenly.
	The interface is simple as it is shown in a list-like format but, all text is in the same colour, font, and size, with single line spacing so it can be hard to read for not only people with ADHD, but normal people with subpar vision. 

	Compatible with Android OS
	When this app is being developed it should be able to be compatible with Android OS and its devices.
	It may be possible to run a python compiler on Android OS but, this is not the desired method to run for a python file. Thus the need to create a final prototype on a program like Android Studio which is used for the creation of Android apps. 

	Data storage
	The app has a past history section and will be able to display past meals related to a certain mealtime (ie. breakfast, lunch, etc) and within that show the insulin dosage required at that meal.
	Since this is a medium fidelity prototype, it still does not have a database integrated. This is possible with python but limited in storage. Also, this prototype is focused on the mathematics of this application thus, data storage was not a priority in design of this prototype. 


[bookmark: _1n2spsxoqxyw]Figure 4.0 - Target Specs. Table

[bookmark: _k0ff3xly7flf]Conclusion
In Deliverable G our team focused on Prototype 2. To provide our client with something to give feedback on, our team created a second prototype which focused on the mathematics of the application, thus making it a focused and analytical prototype of medium fidelity. The reason this prototype is considered medium fidelity is because it has limited function but can perform basic functions unlike a low fidelity prototype. After presenting this newly developed prototype to our client, Mark, we gained some crucial feedback that allowed us to refine our prototype so that it could accurately be tested. Our prototype was developed by using the information we found on MDApp.com. This website gave us a lot of insight into mealtime insulin calculations but, as we learned in our client meeting, this website is focused towards healthcare professionals and some of the terminology used is not unknown in with lots of diabetic patients. The prototype was tested using 6 test cases where the team looked at the minimums and maximum range of values that could occur with each input. Finally, we looked at the prototype compared to the target specifications we created initially in Deliverable D. The team found that although this prototype did not fulfill some key specifications like Data Storage and Reminders, it was able to perform the basic function of calculation mealtime insulin in a relatively neat and simple manner. Overall, this deliverable has helped our team create and analyze our second prototype using our own research, client feedback from our third meeting, and testing done on our part. The group will use the work in this deliverable as a stepping stone towards the goal of having a fully functional application that meets all the customer needs and target specifications. 
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blood sugar is currently low. Consider intaking sugars.
total daily intake dose will be 55.0 units.

target blood sugar level is 4.5 mmol/L.

current insulin level is 4.5 units/100mL.

total dose is 5.5 units.
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Step 1. Carb Coverage = Total Carbs / Carb Ratio
- Carb Ratio is a known value from the product, if not then carb coverage is = 500 / TDID

Step 2. TDID = weight(lbs) /4 OR weight(kg) * 0.55
- TDID stands for Total Daily Insulin Dosage
- We can change program to ask for weight in kg or Ibs depending on Mark’s preference

Step 3. Insulin Sensitivity Factor = 1800 / TDID

Step 4. Correction to High Blood Sugar = (current - target) / insulin sensitivity
- From research we found that there is an insulin dosage to correct a high blood sugar
content
- The current blood sugar level is subtracted from the target blood sugar level

Step 5. Total Mealtime Insulin Dosage = Carb Coverage + Insulin dose to correct high blood
sugar




