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SECTION 1: EXECUTIVE SUMMARY

	For this project, our client was the Medtronic Company. Medtronic is a medical device company headquartered in Dublin, Ireland. Their operational headquarters is in Fridley, Minnesota. Medtronic is the world's largest standalone medical technology development company. They approached California State University Los Angeles asking to develop a dashboard for Type 2 diabetes management. Medtronic’s diabetes management manufacturing and sales division is based in Northridge, California. They produce several types of Continuous Glucose Monitoring (CGM) devices.
After the initial meeting with Medtronic’s liaison, Dr. Chantal McMahon, and the collaborating Electrical Engineering Senior Design team, we concluded that the best avenue of approach for a solution would be to develop a mobile application based on the Android mobile operating system. We also discussed the requirements that the dashboard needed to have, which included displaying historical glucose levels, activity levels, food consumption intake, and medication intake as well as provide a means to access Medtronic’s resources.
The idea was to provide type 2 diabetes patients an easy way to manage their medical condition and health. The app will require a user to log in to their user profile. Patients will be allowed to register as a new user to the backend database to use the services in the mobile application. The mobile app will allow the patient to access their historical readings at any time and update their medical profile. 
The success of the application relies on the ease of use of the mobile application. After researching similar products that are currently in the market, we noticed that some of the applications were too complicated and required a high learning curve to understand. Diabetes Mobile Management App (DMMA) would take away complicating inputs and ease the access of medical information.
At the current moment DMMA is partially complete and testing was conducted on the functions that were completed. 


SECTION 2: INTRODUCTION

For our project, DMMA, we have teamed up with an Electrical Engineering Senior Design team to provide our sponsor, Medtronic, an Android based mobile application for type 2 diabetes patients.

DMMA will provide type 2 diabetes patients functions that will aid in better managing their medical conditions. A user will have to log in to their profile before accessing their medical profile and using DMMA functions. If a user is new to DMMA, a registration page in the mobile application will allow them to register and use DMMA. Once a user has successfully logged into the mobile application, they will be taken to the main menu. From the main menu, there will be a tab from which the user/patient can select several of DMMA’s functions, such as displaying of the user’s historical glucose levels, carbohydrate intake levels, inputting and displaying medicine intake, inputting and displaying food intake, as well as links to will open a browser to Medtronic resources.


SECTION 3: USER GUIDE

3.1 USER MANUAL

3.1.1 Introduction Screen
The user will be greeted with this screen when they first open DMMA.

[image: ]
Figure 1. Introduction Screen



3.1.2 Login Screen
The user must enter their username and password to successfully log into DMMA. If the username and password are incorrect, an error message will be displayed to the user.

[image: ]
Figure 2.  Login Screen



3.1.3 Registration Screen
If the user is new to DMMA, they will be allowed to register. The user must enter their last name, first name, age, email, a user generated username, a password and must confirm the password in order to register.

[image: ]
Figure 3. Registration Screen



3.1.4 Main Screen
When the user logs in, this will be the first screen shown. The user can the use the drop down menu tab on the left side to select a function of DMMA.

[image: ]
Figure 4. Main Screen



3.1.5 ACU (Glucose levels) Screen
A user will be able to check there historical glucose level readings here. The first tab shows the upper and lower thresholds as well as the user’s high and low peaks as well as the average reading value. The second tab shows the graph pertaining to the readings.

[image: ]            [image: ]
Figure 5. AUC (Glucose) Screen’



3.1.6 Average Carbohydrates Intake Screen
A user will be able to check there historical carbohydrates intake levels here. The first tab will display the high and low peaks as well as the average reading value. The second tab will show the graph of the readings.

[image: ]              [image: ]
Figure 6. Average Carb. Screen



3.1.7 Mail Physician Screen
A user will be able to message their physician their readings for both glucose and carb intakes. This way the physician will be able to provide valuable advice to the user/patient.

[image: ]
Figure 7. Mail Physician Screen



3.1.8 Food Consumption Screen
A user will be able to input their food intake to maintain a food log entry. The first tab will allow the user to input a date, time and meal to be stored in the system. The second table will display all entries from the user.

[image: ]               [image: ]
Figure 8. Food Consumption Screen



3.1.9 Resources Screen
A user will be able to click on the listed resources that will open a web browsing screen. This will aid the user in external resources to better manage their health.

[image: ]
Figure 9. Resources Screen





3.3 INSTALLATION GUIDE FOR IONIC/PHONEGAP 
Due to fast paced technology the installation instructions could change. For best results visit the android studio main page at https://developer.android.com/studio/index.html .
Needed items pre­installation: 
1. Latest Version of Java  
Installation Steps: 
1. Open your internet browser and visit this link https://developer.android.com/studio/index.html and install the latest version of android studio.(for our project the latest version was 2.0)
2. Open download file and install android studio on your machine
3.4 INSTALLATION GUIDE FOR RUNNING THE APP 
Needed items pre­installation: 
2. Latest Version of Android Studio  
3. An android phone in developer mode or an emulator
Installation Steps: 
4. Have the project in your file system somewhere
5. Open android Studio and begin importing a project.
File> New>Import Project

[bookmark: _GoBack][image: OscarsJetDrive:Users:oscarramirez:Desktop:Screen Shot 2016-05-29 at 7.04.01 PM.png]

6. Locate file in your file system and make sure that you are downloading from the android root file.

[image: OscarsJetDrive:Users:oscarramirez:Desktop:Screen Shot 2016-05-29 at 7.05.35 PM.png]
In this example the project is in my desktop> Private-Repository-test>mdma (*note that I didn’t click the Private-repository-test folder rather I clicked on the android root file.)
7. click OK and you should be here[image: OscarsJetDrive:Users:oscarramirez:Desktop:Screen Shot 2016-05-29 at 7.10.07 PM.png]

8. Have an android phone in developer mode. A link to a quick setup of that can be found here http://www.greenbot.com/article/2457986/how-to-enable-developer-options-on-your-android-phone-or-tablet.html .
  		
9. Once a phone is plugged into the computer and in developer mode just simply build the app by clicking the run button and selecting your device.
[image: OscarsJetDrive:Users:oscarramirez:Desktop:Screen Shot 2016-05-29 at 7.15.04 PM.png]





SECTION 4: CONCLUSION

There were many challenges in the developing cycle of DMMA. The first obstacle was that none of the Computer Science Senior Design team members had any prior skill in mobile application programming. This was a time consuming learning process because the team required a significant amount of time to learn the basics of Android programming. Unfortunately, Android application programming has a higher learning curve than IOS application programming. Due to this delay many of the features that were implemented did not completely satisfy the Computer Science team.

A second obstacle in the development of DMMA was the difficulties between the two senior design teams involved in the project. Breakdowns in communications between the Computer Science team and the Electrical Engineering team led to unfortunate misunderstandings with each other’s capabilities. These misunderstandings caused unnecessary delays to the implementation of DMMA. In addition, development technologies utilized by the Electrical Engineering team was not fully compatible with the technologies used by the Computer Science team. This required changes to the original architecture of DMMA.

The final obstacle the Computer Science senior design team faced was maintaining a proper schedule and accomplishing tasked at the required deadlines. Optimism in the development of DMMA caused a very unrealistic expectation in the simplicity of developing the software.

Future work on DMMA will include the implementation of compatibility of a real time Continuous Glucose Monitoring (CGM) device to update the glucose graphs. This will help the patient by giving real time information instead of historical trends. The User Interface of DMMA will also be updated based on user feedback to make it simpler for the user. The final update to DMMA will be implementing a website that will feature all the same functions as the mobile application to give users more options for accessing their medical profile.

The Computer Science Senior Design team learned a lot over the academic year. Working on a real time project gave them a real perspective in an actual software development cycle. The experience gained in this project will guide them to be successful in their future career endeavors. 
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