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Mobile Health Software Development Certificate
CIS 219 – Mobile III
5 Credit Course


Course Summary
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]This course presents the standards of creating Mobile Applications through the use of the Android Operating System Development and the Java programming language.
Course Learning Objectives
At the completion of this course the student should be able to:
· Develop applications that utilize native device sensors and capabilities
· Create an application that uses appropriate Internet protocols to send and receive information using an external website
· Create websites that implement an API useful for mobile device applications
· Utilize existing cloud based services from an Android application
Course Topics
I. Creating applications that use large format images and mapping information
II. Utilizing Device Sensors in Native Applications
A. Using Location Services
B. Mapping Services
III. Introduction to TCP/IP Networking connections
A. Setting up connections from the smart device to a remote service
B. Reading and writing XML / JSON data streams
C. Error checking and connection through WIFI and Phone networks
IV. Creating a Web Service for use with mobile apps
A. Establishing Web Based API’s
B. REST Standard API’s
C. Sending and Receiving JSON data packages
D. Sending and Receiving XML data packages
V. Utilizing Existing Cloud-based API’s
A. Obtaining API keys
B. Installing required libraries
C. Connecting to services
D. Reading the API documentation
E. Utilizing the data in native applications.
F. Sending and Receiving information
G. Developing an interactive 2 person application using Cloud server API

Core Materials 
Books:
ISBN: 978-1-118-19954-1  Lee, Wei-Meng (2012-02-03). Beginning Android 4 Application Development (Kindle Location 19407). Wiley. Kindle Edition.
ISBN: 978-1-4302-5722-6 Friesen, Jeff (2013-03-04) Learn Java for Android Development, 2nd Edition. Apress
Software:
IntelliJ Idea Software from Jetbrains:  
http://www.jetbrains.com/idea/
Android Software Development Kit, 
http://developer.android.com/sdk/index.html
Google Chrome with developer tools installed,
http://google.com/chrome
GenyMotion Android Virtual Emulator
http://genymotion.com

Lectures:
Jones, D. (Narrator). (2013). Mobile III - Lecture 4 Large Image conversion for tile views [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from http://www.youtube.com/watch?v=hRbyzfNpjKU&feature=share&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=3

Jones, D. (Narrator). (2013). Mobile III - Lecture 5 Using the TileView Library [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=sGQEQo5uRaU&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=6

Jones, D. (Narrator). (2013). Mobile III - Lecture 6 Tile Layout with Navigation [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=ewwda4m1EB8&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=7

Jones, D. (Narrator). (2013). Mobile III - Lecture 7 More Maps [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=ewwda4m1EB8&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=7

Jones, D. (Narrator). (2013). Mobile III - Lecture 8 - Google Maps API [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=Wizs_iW0jf0&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=9

Jones, D. (Narrator). (2013). Mobile III - Lecture 9 - Google Maps SDK [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=8UeUYZzI_K8&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=10
Jones, D. (Narrator). (2013). Mobile III - Lecture 10 - More campus mapping [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=24h9g99XKIw&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=11

Nearest Places Tutorial. Retrieved June 4, 2014, from http://wptrafficanalyzer.in/blog/showing-nearby-places-and-place-details-using-google-places-api-and-google-maps-android-api-v2/

Jones, D. (Narrator). (2013). Mobile III - Ruby on Rails - Deploying to Digital Ocean Hosting services [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=slLsP_Fu-IE&list=PLSXDqiI4sC5MvxXseYrhUdmQ4IQ7uL5JR&index=34

Ruby API Builder Language. (2014) Retrieved June 4, 2014 from: http://railscasts.com/episodes/322-rabl

The Rails API Gem. (2014) Retrieved June 4, 2014 from: http://railscasts.com/episodes/348-the-rails-api-gem

REST API Versioning. (2014) Retrieved June 4, 2014 from: http://railscasts.com/episodes/350-rest-api-versioning

Securing an API. (2014) Retrieved June 4, 2014 from http://railscasts.com/episodes/352-securing-an-api

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 17 - Better Basic Authentication Login using Async Library [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=AlYbFpp7EqI&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz&index=18

Online Tutorial for Webservices. (2014) Retrieved June 4, 2014 from http://www.codeproject.com/Articles/112381/Step-by-Step-Method-to-Access-Webservice-from-Andr

Invoking Webservices from Android Tutorial (2014) Retrieved June 4, 2014 from http://java.dzone.com/articles/invoke-webservices-android

Android Async HTTP Client Library (2014) Retrieved June 4, 2014 from http://loopj.com/android-async-http/

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 11 - Battleship API [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=Fi5lplvAG_k&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 12 – Battleship API Part 2 [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=rTnWOq25ZS4&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 13 – Battleship Part 3 [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=GVO2G4zKkMg&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 14 – Gamer Preferences for Battleship[Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=MrmNchZOH6E&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 15 – Custom View for Battleship[Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=gBds_ZJrAlQ&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 16 – More Battleship[Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=1b78gjDJiVA&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz

Jones, D. (Narrator). (2013). Android Mobile Development III - Lecture 17 – Better Basic Authentication login using Async Library [Online video]. Spokane, WA: YouTube. Retrieved June 4, 2014, from https://www.youtube.com/watch?v=AlYbFpp7EqI&list=PLSXDqiI4sC5M89cS-QeL64Obxtwm1rSIz


Module 1: Creating applications that use large format images and mapping information
Topics, Descriptions and Objectives
a. Using TileView library for displaying large images and maps
	Objectives
	Material 

	Write an application that displays a large scrolling and zooming map of a large campus with detail buildings.
	Online Lecture:  Mobile III - Lecture 4 - Large Image conversion for tile views
Mobile III - Lecture 5 - Using the TileView library
Mobile III - Lecture 6 - Tile Layout with Navigation
Mobile III - Lecture 7 - More Maps


Learning Activities/Assignments
Activity 1—Web Research:
Find 3 different websites that discusses how to develop applications that display large images in android using different techniques.
In addition, write 1 paragraph describing how you would incorporate this capability into your Diabetes Android application.
Resources Needed: Internet and Discussion board to post findings.
Activity 2—Development Project:
1. Add a new activity with menu item that displays an overview map of a local hospital or school campus.
2. Add a pull-down "spinner" that lets the user select each of the main buildings on campus.  When selected, center and zoom the building on the screen.
3. Use a "Building" class that has the information necessary to display the marker (name and location) which also populates the spinner.
4. Add a "marker" to each building that responds to a "tap" event.  When selected, display a detailed indoor map that replaces the overview campus map.  
5. For one of the buildings, add items to the spinner to show where 5 different rooms are and scroll/zoom to the room when selected:
6. Add an item to the spinner on the detail map that allows the user to go back to the campus map.
7. Use the MapTile library for this assignment. https://github.com/moagrius/TileView
Rubric: See “Rubrics [Mobile Health Software Development] [Mobile 3] [SCC].pdf” – Page 1 – Static Map Display
Discussion Questions
Why is it important to load only a portion of a map to the screen at a time?
Why do you think that Google requires an API key to access their services?
Optional Resources
http://wahidgazzah.olympe.in/integrating-zxing-in-your-android-app-as-standalone-scanner/
Assessment Questions
1. Why should you write your apps to only load a small portion of a large image at a time?
Because the devices have limited memory in which to hold images.  Loading smaller pieces at a time does not use up all the memory.
2. Finish Activities 1 and 2 above.

Module 2: Using Native Device Sensors – Location and Mapping
Topics, Descriptions and Objectives
a. Write an Android activity that will find the nearest locations of certain businesses or services that are located near the phone using the GPS capabilities
	Objectives
	Material 

	Install the Google SDK and Google Maps.
	Online Lecture:  
Mobile III - Lecture 8 - Google Maps API
Mobile III - Lecture 9 - Google Maps SDK
Mobile III - Lecture 10 - More campus mapping

	Use the “Places” API to find nearest facilities closest to the user’s phone.
	Online Lecture:  Nearest Places Tutorial


Learning Activities/Assignments
Activity 1—Web Research:
Find 3 different websites that discuss how to develop applications that use the Google Mapping API’s in an android device. In addition, write 1 paragraph describing how you would incorporate this capability into your Diabetes Android application.  Post your results to the discussion board.
Resources Needed: Internet and Discussion board to post findings.
Activity 2—Development Project:
Using your existing application, add an additional activity with appropriate menus that will show a Google Map with the closest Hospital and Urgent Care locations to the user.  Make sure these locations are marked with pins so the user can find directions easily.  Each pin should have the name of the hospital as a pop-up window when the pin is selected.
Test your application on a real Android device.
Resources Needed: Internet, Public hosted website and domain, Jetbrains IntelliJ Idea software.
Rubric: See “Rubrics [Mobile Health Software Development] [Mobile 3] [SCC].pdf” – Page 2 – Nearest Hospital
Discussion Questions
1. What other mapping type services does Google supply to developers?
2. When does Google start charging for using some of its Android internet services?
Optional Resources
None
Assessment Questions
Finish activities 1 and 2 above.


Module 3: Creating a Web Service for use with mobile apps
Topics, Descriptions and Objectives
a. Write a Web-based API service that responds to standard REST conventions and sends and receives both XML and JSON information packets.
	Objectives
	Material  

	Use an external hosting service to create a Rails website.
	Online Lecture:  
Ruby on Rails - Deploying to Digital Ocean Hosting services

	Create a simple API in a Rails application that would be suitable for consumption by an Android application.
	Online Lecture:  Ruby API Builder Language
The Rails API Gem
REST API Versioning
Securing an API


Learning Activities/Assignments
Activity 1—Web Research:
Find 3 different websites that discusses how to develop Rails applications that utilize a JSON and/or an XML API system for accessing the website’s information.
Resources Needed: Internet and Discussion board to post findings.
Activity 2—Development Project:
Create a simple Rails Website that is publically hosted on Digital Ocean (or some alternate public hosting site) that performs the following API calls:
login.json – Perform a basic authentication login system to the site’s user database and returns the user’s profile information.
logout.json – Logs the user out of the website.
get_products.json – returns a list of all of the products from the site including name, description, price, and quantity on hand, and image URL.
get_blogs.json – returns a list of the titles of all of the blogs from the site which will include the blog title, author, blog_content, and published date.
get_blog.json – returns a specific blog’s information by passing the blog_id to this call.
add_blog.json – Creates a new blog (for authenticated users only) by sending a JSON package of the title, author, content, and date published.
Create a versioning system for your API.
Submit the IP address (or domain name if you have one) to your hosted site as well as the documentation for your API system.
Resources Needed: Internet, Public hosted website and domain, Jetbrains IntelliJ Idea software, Jetbrains Rubymine IDE.
Rubric: See “Rubrics [Mobile Health Software Development] [Mobile 3] [SCC].pdf” – Page 3 – Web Service API
Discussion Questions
1. Why do developers now use JSON more than XML?
2. Why is it important to have different versions of an API that are published?
Optional Resources
None
Assessment Questions
Finish activities 1 and 2 above.


Module 4: Creating an Android app to consume a websites JSON API
Topics, Descriptions and Objectives
a. Write an Android application which uses standard REST conventions and sends and receives both XML and JSON information packets.
	Objectives
	Material 

	Create an activity which will login a user to a website using basic authentication.
	Online Lecture:
Android Basic Authentication

	Create a simple Android application that would utilize a Web service’s API through the internet.
	Online Lecture:  Online Tutorial for Webservices
Invoking Webservices from Android Tutorial
Android Async HTTP Client Library


Learning Activities/Assignments
Activity 1—Web Research:
Find 3 different websites that discusses how to connect to various webservices from an Android application, that utilize a JSON and/or an XML API system for accessing the website’s information.
Resources Needed: Internet and Discussion board to post findings.
Activity 2—Development Project:
Create a simple Android application that will utilize the following API calls and your existing Rails application server from Module 3:
login.json – Perform a basic authentication login system to the site’s user database and returns the user’s profile information.
logout.json – Logs the user out of the website.
get_products.json – returns a list of all of the products from the site including name, description, price, and quantity on hand, and image URL.
get_blogs.json – returns a list of the titles of all of the blogs from the site which will include the blog title, author, blog_content, and published date.
get_blog.json – returns a specific blog’s information by passing the blog_id to this call.
add_blog.json – Creates a new blog (for authenticated users only) by sending a JSON package of the title, author, content, and date published.
Submit the entire IntelliJ project.
Resources Needed: Internet, Public hosted website and domain, Jetbrains IntelliJ Idea software.
Rubric: See “Rubrics [Mobile Health Software Development] [Mobile 3] [SCC].pdf” – Page 4 Android App for JSON API
Discussion Questions
1. Why would a developer use the Async Java library instead of the built-in Android methods for making HTTP requests from an application?
2. Why did Android deprecate the use of HTTP requests on the same thread as the User Interface?
Optional Resources
None
Assessment Questions
Finish activities 1 and 2 above.


Module 5: Creating an entire application build process.
Topics, Descriptions and Objectives
a. Write an Android application which uses all of the techniques and technologies that has been provided in this course.
	Objectives
	Material 

	Create a simple Android application that would utilize a Web service’s API through the internet.
	Online Lecture:  
Lecture 11 - Battleship API
Lecture 12 - Battleship API Part 2
Lecture 13 - Battleship Part 3
Lecture 14 - Gamer Preferences for Battleship
Lecture 15 - Custom View for Battleship
Lecture 16 - More Battleship
Lecture 17 - Better Basic Authentication login using Async Library


Learning Activities/Assignments
Activity 1—Development Project:
Create a new Android application that implements the CLIENT of a BattleShip game.  This game will use the API that is documented at https://github.com/lockersoft/battle_game_server
The app should, at a minimum, implement the following API calls to build a working game (as much as possible given the API limitations):
login
logout
available_players
available_ships
available_directions (Can be hardcoded - no need to call the API to get directions)
add_ship
challenge_computer
status (OPTIONAL)
attack
Your application should keep track of hits and misses for both your defending board and the attacking board.  Draw the game grid and some way to show what cell is a ship vs. a hit vs. a miss, etc.
Show who the winner is at the completion of the game.
Turn in your entire IntelliJ project.
Extra Credit:  Implement a local sqlite3 database on the Android that lets the user save "boards" of ship positions as favorites.  Let the user select one of these as their initial board setup. (50 pts.)
Optional Resources
None
Assessment Questions
Finish activity 1 above.
Rubric: See “Rubrics [Mobile Health Software Development] [Mobile 3] [SCC].pdf” – Page 5 Battleship Client


[bookmark: _GoBack]Led by Bellevue College, the Health eWorkforce Consortium was formed to elevate Health Information Technology workforce development locally and nationally and provide career paths into this promising field for veterans and others. The nine-college consortium includes Bellevue College, Bellingham Technical College, Clark College, Clover Park Technical College, Northern Virginia Community College, Pierce College, Renton Technical College, Spokane Community College, and Whatcom Community College. The Health Information and Management Systems Society (HIMSS) is also a primary partner.

This workforce solution is 100% funded by an $11.7m grant awarded by the U.S. Department of Labor's Employment and Training Administration.  The solution was created by the grantee and does not necessarily reflect the official position of the U.S. Department of Labor.  The Department of Labor makes no guarantees, warranties, or assurances of any kind, express or implied, with respect to such information, including any information on linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness, usefulness, adequacy, continued availability or ownership.
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   Except where otherwise noted, this work is licensed by Spokane Community College under a Creative Commons Attribution 4.0 International License – http://creativecommons.org/licenses/by/4.0/. Any ONC materials included in this work are licensed under a more restrictive CC BY-NC-SA license – https://creativecommons.org/licenses/by-nc-sa/3.0/.
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